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@DOHJ1 OLIECHOYHBIX CPEICTB YYeOHON AUCIMUIUIMHBI «XUMUS» pa3padoTaH B
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o011eo0pazoBaTeabHON YU4eOHON AUCHUILUIMHE «XUMUS», s MpodhecCuOHaTbHBIX
o0Opa3oBaTeIbHBIX OpraHu3alnid, pa3paboTaHHOTO denepaabHbIM
roCy/1apCTBEHHBIM OIOIKETHBIM o0Opa3oBaTeIbHbBIM YUpEeXKJICHUEM
JOTIOHUTENBHOTO  npodeccuoHanbHOro obpazoBanus «HHCTUTYT pa3BUTHSA
npodeccuonanibHoro oOpaszoBanus» B 2022 r. um paboyedt TpOrpaMMmbl
00111e00pa30BaTEeIbHON TUCIUIUITMHBI « X UMUS.
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CocraButens: ['amenko 3.0., KaHIUIAT TEXHUYECKUX HAYK, IPENOAaBaTellb
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1. IMacnopr poHga oneHMBaeMbIX CpPeACTB
1.1. Obuaactb npumeHennss ®OC

®OC  mnpenHasHayeH i1 OPOBEPKM  pPE3YJIBTATOB  OCBOCHHMS
o0111e00pa3oBaTeIbHON  Y4EOHOM AUCHUIUIMHBI «XUMHS» 10 CHEHUAIbHOCTU
36.02.02 3o00TexHus
1.2. Heaun u 3agaum co3ganust POC

Henbto cozmanust @OC sBhsieTCs YCTAaHOBIEHUE COOTBETCTBUSI Y4EOHBIX
JTOCTUKEHUN 3aIJIaHUPOBAHHBIM pe3ysibTaTam o0y4eHus no
o0mieo0pazoBaTeabHON  AUCHUIUIMHE «XUMUS» W TpeOOBaHUSM OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBlI.

®OC pemraet 3a1auu:

- KOHTPOJIb W YIMPAaBICHHUE MPOLIECCOM MPUOOPETEHUsI 00YyYaIOIUMUCS
HEOOXOJIMMBIX 3HAHWM, YMEHUW, HABBIKOB U YPOBHS CGHOPMHUPOBAHHOCTH
komneTreHiuu, onpeaenéHisix B @I'OC CIIO no HanpaBieHHIO MOATOTOBKU U Ha
ocHoe PI'OC COO;

- KOHTpPOJb (C MOMOIINbI0 HAOOpa OLIEHOYHBIX CPEACTB) W YIpaBieHUE
(c MOMOIIBIO 3JIEMEHTOB OOpPAaTHOM CBA3M) JOCTHKEHUEM IIeJleil peanus3aiuu
OI1OI]I, ONpPEIEIICHHBIX B BUJIE Habopa OOLIEKYIbTYPHBIX,
oOmenpodeccroHaIbHBIX U TPO(YECCHOHATBEHBIX KOMITETEHIIUN BBITYCKHUKOB.

Haznauenue oHa OlIEHOYHBIX CPEICTB: UCIOIB3YETCs ISl ONIEPATUBHOTO
U PEryJsipHOTO yMpaBlieHUs Y4eOHOW JeATENbHOCTBIO (B TOM  4YHCIE
CaMOCTOSITETIbHOM) CTYJIEHTOB, a TakXKe NpeIHa3HauYeH s OIICHKU CTENeHH
JOCTIKEHUSI  3aIUIAHUPOBAHHBIX ~ PE3yJNbTaTOB OOYYEHHUS IO 3aBEPIICHUIO
o0y4yeHUs B yCTAaHOBJICHHON ydeOHBIM IUIaHOM (opme: auddepeHITnpoBaHHbBIN
3aY4€T.

[lepedyeHb BHUIIOB OLIEHOYHBIX CPEACTB COOTBETCTBYET paboueil mporpamme
JTUCIUTUTHHBI « XUMUS.

1.3. Tlnanupyempble pe3yJbTaThl 0OCBOEHHS 00111€00pa3oBaTeIbHOI
aucuuIInHbI B c0oTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesynbrare ocBoeHUs yUeOHOM TUCIMIUTMHBI O0yJarOITUHCS T0KEH YMETh:

- OIIpEeAENATh U3YUEHHbIC BEIIECTBA 10 TPUBUAIIBHON WIIM MEXKIYHApPOIHOU
HOMEHKJIATYpE;

- OIpEAENATh BAJICHTHOCTH U CTETICHU OKUCIICHUS] XUMUYECKHUX JIEMEHTOB, THII
XUMHUYECKOW CBSI3M B COCNMHEHUSX, 3aps]l MOHA, XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX M OpPraHUYECKUX COEAUHEHUM, OKHUCIUTENIb H
BOCCTAHOBUTEIb, TPUHAJIEXKHOCTh BEIIECTB K Pa3HbIM KJIACCAM HEOPraHMYECKUX
1 OPraHMYECKUX COCTMHEHUN;

- XapakTepu30BaTh JJIEMEHThl MajbIX MEPUOJOB IO HX MOJOKEHHUIO B
ITepuonnueckoit cucteme JI.JI. MeHnneneeBa; oOIMe XUMHUYECKHE CBOMCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYEeCKUX
COCIMHEHUI; CTPOEHUE U XUMHMUYECKUE CBOMCTBA WM3YyUYECHHBIX HEOPraHUYECKUX WU
OPraHUYECKUX COCAUHECHUM;



- 00BSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS, IPUPOY
XUMUYECKOW CBSI3U (MOHHOW KOBAJE€HTHOW, METANIMYECKOM U BOAOPOIHON),
3aBUCUMOCTh CKOPOCTH XHMMHYECKOM PEaKUMh M TMOJIOKEHHE XHUMHYECKOTO
paBHOBECHUS OT Pa3IMYHBIX (DAKTOPOB;

- BBIMIOJIHATh XUMUYECKHUI SKCIIEPUMEHT: M0 PACIIO3HABAHUIO BaXKHEHIIINX
HEOPraHWYECKUX U OPTraHUYECKUX COCTUHEHU;

- IPOBOJUTH  CAMOCTOSITENbHBIM TMOMCK XMMHYECKOM HHOpManuum C
UCIIOJIb30BAaHUEM  PA3IUYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX — W3JaHUH,
KOMIIBIOTEpPHBIX ~ 0a3  JaHHbBIX, pecypcoB  VHTepHera);  HCIONB30BAThH
KOMIIBIOTEPHBIE ~ TEXHOJIOTMH JUIsi 00palOTKM M MepeAadyd XUMUYECKOH
uHGOpPMAIINK U €€ MPEACTABICHUS B pa3IMUHbIX (popmax;

- CBSI3bIBATh U3YUYEHHBINH MaTepuaia co cBoei MpodeccuoHaIbHOM 1eATeTbHOCTBIO;
- pemaTh pacyeTHbIC 3a/1a4d [0 XUMUYECKUM (HOPMYJIaM U YPaBHEHUSIM;

B pesynbrare ocBoeHUs1 yueOHOW TUCIMIUIMHBI O0YYarOIIUICS TOJKEH 3HATh!

- U3JI0KCHUE BAXKHEHIIMX XUMHYECKUX TMOHATHM: BEIIECTBO, XHUMHUYECKHI
AJIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEIbHBIC aTOMHAs M MOJICKYJISIpHAsI MacChl, MOH,
QJUIOTPOIHS,  W30TOIBI,  XHUMHUYECKash  CBI3b,  DJEKTPOOTPUIIATEIHHOCTD,
BaJICHTHOCTb, CTEIMEHb OKHCJICHHS, MOJIb, MOJISIpHAs Macca, MOJSPHBI 00BbeM
razoo0pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISPHOTO U  HEMOJICKYJSIPHOTO
CTPOCHHMS, pACTBOPBI, DJJIEKTPOJIUT U HEDIEKTPOJUTHI, DSIECKTPOJIUTHYECKAS
QUCCOLMALINS, OKUCIUTENb M BOCCTAHOBUTEb, OKHUCIEHHE U BOCCTAHOBJIIECHUE,
TEIUIOBOM  3(PdeKT peakiuu, CKOPOCTh XUMHYECKOM peakiuu, KaTalus,
XUMHYECKOE paBHOBECHE, YIJIEPOJHBIM CKeneT, (yHKIHOHAIbHAS TpYIIIa,
U30MEpHsl, TOMOJIOT S,

- OCHOBHBIE 3aKOHBI XMMUU: COXPAHEHUE MACCHI BEIIECTB, TIOCTOSIHCTBA COCTABA
BemiecTB, [lepuonnueckuit 3akon /.M. Menneneena;

- OCHOBHBIE TEOpPUH XUMHUHM: XUMHYECKOM CBA3U, DJIEKTPOJIUTHUYECKOMN
IUCCOLMALINH, CTPOEHUE OPTAHUYECKUX U HEOPTAHUYECKUX COEMHEHNUN;

- OMKCAHUE BaXKHEUIINX BEIIECTB U MAaTEpUAJIOB: BaKHEUIIINE METAJUJIbl U CILIABHI;
CepHasi, COJIsTHasi, a30THAsg W YKCYCHas KUCJOTHI; OJAropoJiHbIe Ta3bl, BOJOPO/I,
KHCIIOPOJI, TAJIOT€HBI, IEJI0YHbIE METAJIbl; OCHOBHBIC, KUCIOTHBIE U aM(OTEpHBIC
OKCHJbl U TUAPOKCHUJIBI, IIEJIOYH, YIVIEKUCIBIM U YrapHBIM ra3bl, CEPHUCTBIN Ta3,
aMMHMaK, BOJla, MPUPOAHBIA ra3, METaH, 3TaH, dTUICH, alleTUJIEH, XJIOPU HaTpus,
KapOOHAT W TUAPOKApOOHAT HaATpHsi, KapOoHat W Qocdar Kampims, OCH30I,
METaHOJI M JTAJIOH, CJIOXHBIC I(PUPHI, KUPHI, MbLJIA, MOHOCAXapHUabl (TJIFOKO3a),
aucaxapuabl (caxapos3a), mnonucaxapuabl (Kpaxman U LeJUI003a), aHWIHH,
AMUHOKHCJIOTHI, OE€JIKHU, MCKYCCTBEHHbIE M CUHTETUYECKHE BOJIOKHA, KayudyKH,
MJIACTMACCHI;

Oco0oe 3HaueHUE TUCIUIUIMHA UMEET MpU popMupoBaHuu U pazputun OK
u [1K (tabmuna 1).



Taoauua 1.

Koa n
HauMMeHOBaHHe
(popmupyembIx
KOMIIeTEeHIIUH

Ili1anupyemble pe3yJibTaTbl OCBOCHUS] AN CIUILIHHbI

OO01ue

JucuMnianHapHbie

OK O1.

Br16upath ciocoOb1
pereHus 3a1a4
npodeccCuoHaIbHOM
JEATEIbHOCTH
MPHUMCECHUTECIBHO K
Pa3IMYHBIM KOHTCKCTaM

JIP 05 B wactu TpyJ0BOTO BOCITUTAHUSA:

- TOTOBHOCTb K TpYHdy, OCO3HaHWE IIEHHOCTH MacCTEepCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K AaKTHBHOH JEATEIIbHOCTH TEXHOJIOTHYECKOH U
COLMAJIBHOW  HAaINpaBJIEHHOCTH, CHOCOOHOCTD WHUIMAPOBATH,

TUIAHUPOBATH M CAMOCTOSTEIIBHO BBITIOTHATH TAKYIO JESITEIHHOCTH;
- UHTEpEC K pa3InyHbIM cepaM MpodeccnoHaIbHOM e TeNbHOCTH,
OBnajeHne  yHHBEpPCAJIbHBIMH Y4COHBIMHU TI03HABATEIHLHBIMH
NEUCTBUSIMU:
MP 01 a) 6a3oBbIe JOTHYECKUE JCHCTBUSA:
- CaMOCTOSITENTbHO (OPMYIHPOBATH M aKTyaJIU3UpOBATh IMPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBATh CYIIECTBEHHBIM MpPU3HAK WJIM OCHOBAaHUA JUIf
CpaBHEHUS, Kaccupukanuu u 0000IICHUS;
- OMPENeNATh LU eTEIbHOCTH, 33aBaTh MapaMeTPphl U KPUTEPUH
WX TOCTHXKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pACCMATPUBAEMBIX
SIBJICHUSX;
- BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yNbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCIEICTBUN AATEIbHOCTH;
- pa3BUBaTh KpEaTUBHOE MBIIUICHHE TPH PELIICHUH >KU3HEHHBIX
npooieM
JIP 07 6) 6a30BbIC HCCIEAOBATEIBCKUEC JCHCTBUSA:
- BIaJleTh HaBBIKAMH Y4e€OHO-HMCCIEIOBATEIbCKOW U  MPOEKTHOM
JeSITeNbHOCTH, HaBbIKaMU pa3pelieHus mpooieM
- BBIABIIATH TNPUYMHHO-CICJACTBEHHBIC CBA3M U AaKTyaJU3UPOBAThH

I1P6 2 BiangeTh CUCTEMON XUMHYECKUX 3HAHMI,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAralolIHe
HNOHATHS (XMMHUYECKUHN JIEMEHT, aToM,
3NIEKTPOHHAs 000JI0UKa aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN AaTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIICHHUS,
XHUMHYECKas CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJISIpHBIH 00BEM, YTIEPOAHBIN CKENET,
(GbyHKIMOHAIbHAS TPYIIA, paguKail, U30MepHs,
M30MEpPbl, TOMOJIOTUYECKHUH Psifl, TOMOJIOTH,
YIIEBOAOPOIbI, KUCIOPOI- U a30TCOIEPIKaIIIHe
coeMHeHus1, ONOJIOTUYECKU aKTUBHBIE
BelecTBa (yriaeBoIbl, KUPHI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS,
KPUCTAJIMYECKas PelIeTKa, TUITbI XUMHUYECKUX
peaxiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE,
9K30-U DHJO0TEPMHUUECKHE, PEAKIIU HOHHOTO
0o0MeHa), pacTBOP, JICKTPOJIUTHI,
HEAIIEKTPOJIUTBIL, AIEKTPOIUTHUECKAS
JUCCOLIMAIINS, OKHCIIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMUYECKOH peaKkiuu, XUMUYIECKOe
paBHOBECHE), TECOPUH U 3aKOHBI (TEOpus
XHUMHUYECKOTO CTPOEHHS OPraHNYECKUX BEIIECTB
A.M. ByrnepoBa, TeopHsl IEKTPOIUTUYECKON




3ala4y, BbIABUI'aTb TUIIOTC3Yy €C PCUICHUA, HAXOJUTh apryMCHTLI JIS
JI0Ka3aTelIbCTBA CBOMX YTBEPIXKACHWH, 3a/JaBaTh mapaMeTpbl U
KPUTEPHH PEILICHHS,

- AHAJIM3UPOBATH IMOJIYYCHHBIC B XOAC PCIICHUA 3aa4yu PE3YyJIbTaThl,
KPUTHYCCKU OILICHMUBATHb nux JOCTOBCPHOCTD, IMPOTrHO3HUPOBATH
HN3MCHCHUC B HOBLIX YCIIOBUAX,

- YMCTb NCPCHOCUTL 3HAHHWA B IIO3HABATCIIBHYIO H IMPAKTUYCCKYIO
00J1aCTH KU3HEAECATEILHOCTH;

- YMETh MHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BbIJIBUT'AaTb HOBBIC HJCH, MNpEAjIaraTb OPUIMHAJIBHBIC IMOAXOAblI H
PEIICHHA, CHOCO6HOCTI) UX WUCIIOJB30BaHUA B MO3HABATEJILHOU U
COLIMAIBHON ITPAKTHUKE

JIMccoLManny, nepuoauyeckuit 3akon [1.1.
MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUH,
(haKkTOJIOTMUECKHE CBEJACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4EHUH U 0€30I1aCHOM
WCIIOJIH30BAHNU BAKHEUIIIUX HEOPTAaHUYECKUX U
OpPraHNYECKHUX BEIIECTB B OBITY U MPAKTHICCKOU
JIeSITeIbHOCTH YEJIOBEKa,

- YMETh BBIABIISITh XapaKTEPHbIC MPU3HAKU U U
B3aMMOCBSI3b U3YUCHHBIX TTOHATHH, MPUMEHSTh
COOTBETCTBYIOIINE OHATHUS TPU OMMUCAHUH
CTPOCHHS M CBOMCTB B3aMMOCBSI3b U3yYEHHBIX
MOHSATUN, TPUMEHSITH COOTBETCTBYIOIINE
MIOHSTHUS TIPU OTIMCAHUH CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB U UX
MIpEBPAICHU; BBISBIISATH B3aUMOCBS3h
XUMUYECKUX 3HAHUH C TIOHATUSIMH 1
MIPEACTABICHUAMU JPYTHUX
€CTECTBEHHOHAYUYHBIX MTPEAMETOB;

[IP6 3 yMerp HCMIOIB30BaTh HAWMEHOBAHMS
XUMUYECKAX COCAMHEHUN  MEXIYHapOJIHOIO
COI03a TEOPETUYECKOW U MPUKIATHON XUMHUHU H
TPUBHUAJIbHBIE HA3BaHUs BAXKHEWILIMX BEIIECTB

(aTMNIeH,  aleTWIeH, — TJIMIICPHH, (denon,
dbopManbAeTu, YKCYCHas KHCJIOTa, TJIMIIMH,
yrapHelid Ta3, YIJEKUCIBIA Ta3, aMMHaK,
raiieHas ~ U3BECTh,  HEramieHas  HM3BECTbh,

MUTHEBAs COJIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYECKUX M OPraHUYECKUX BEILECTB,
YpaBHEHUS XUMHUYECKUX PEaKLUi, OOBSICHATh UX

CMBICIJI, MMOATBCPIKAATH XapPaKTCPHBIC
XUMHNYCCKHE CBOMCTBA BCIICCTB
COOTBCTCTBYHOIINUMHA OKCIICPUMCHTAMU u




3alMCAMU YPAaBHEHHN XUMUYECKUX PEaKIU;
YMETh YCTaHABJIMBATH MPUHAJJICKHOCTh
M3YYEHHBIX HEOPTaHUUYECKUX U OPraHUYECKUX
BEILIECTB K ONPECICHHBIM KJIacCaM U rpyIIamM
COCMHEHUH, XapaKTepu30BaTh UX COCTaB U

- BAOKHEHIIME CBOMCTBA; OIPEIETATh BUIBI
XUMUYECKUX CBsi3eld (KOBaJICHTHAsi, HWOHHAs,
MeTaJuIM4ecKas, BOJIOPOJIHAs), TUIIBI
KPUCTAJUTMYECKHUX pemieTox BEILIECTB;
KJIAaCCU(PUITMPOBATh XUMHUUECKHE PEAKITUH;

- chopmupoBaTh MPECTABIICHUS: 0
XUMHYECKOU COCTaBIISIFOLIECH
€CTECTBEHHOHAyYHOW KApTUHBI MHpPA, POJIHU
XUMUW B TIO3HAHUW SIBJICHWH TPHUPOIBI, B
(GOpPMHUPOBAHMHM  MBINIUICHUS HW  KYJIBTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH,
HEOOXOAMMOW JJIsi  penieHUs] TMPaKTUYECKUX
3aJad = M DKOJIOTUYECKH  0OOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3J0POBBIO M MPUPOJHOMU
cpene;

[TPG 4 ymeTh IPOBOAWTH PACUYETHI IO
XUMHUYECKUM (popMyiiaM U ypaBHEHUSAM
XUMUYECKUX PEAKLIUN C UCIIOIb30BAHUEM
bu3nYeCKUX BETUYHNH, XapaKTePU3YIOIIHUX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI: MACCHI,
oO0beMa (HOpPMaJIbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEILECTBA; UCIOJIb30BATh
CHUCTEMHbIE XMMUYECKUE 3HAHUS JIJIs1 IPUHATUSA
pelIeHU B KOHKPETHBIX KU3HEHHBIX
CUTYALUSX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM

OK 02.
Hcnonb3oBaTth

B o6nacTi IeHHOCTH Hay4YHOTO TIO3HAHUS:
JIP 04 chopMupoBaHHOCTH MUPOBO33PEHUSI,

I[IP6 3 yMmers mJIAHUPOBATh M  BBIMOJHATH
XMUMUYECKUH  SKCHEpUMEHT  (TpeBpalieHus




COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
MHTEPIpETANN
uHpOpMAIUU 1
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccnoHaIbHO N
JEATEIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUA HAyKu U
OOIIECTBEHHON MpPAaKTHKH, OCHOBAHHOTO Ha JHaJore KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJIIBTYPHOM ~ MHpPE;  COBEPILIEHCTBOBAHHE  SI3BIKOBOM U
YUTATEIbCKOM KYyJIbTYphl KaK CpEICTBAa B3aUMOJCHCTBUS MEXIY

JIOABMM M TIO3HAHUS MHUPA; OCO3HAHME LIEHHOCTH Hay4yHOU
NESTEIbHOCTH ~ TOTOBHOCTH  OCYLIECTBJISTH  IMPOEKTHYIHD U
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B IPYIIIE
OBnaneHue  yHUBEpPCAIbHBIMH  Y4eOHBIMM  TIO3HaBaTEJIbHBIMU
JICACTBUSIMU:

MP 04 B) pabota ¢ nHpopmarmei:

- BIIAJIETh HaBbIKaMU MOJTyYESHUS uHpOpMaIUU u3
HMCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO

OCYILIECTBIISITh MOMCK, aHaIM3, CUCTEMATH3alUI0 U HHTEPIPETALUIO
nHGOPMAIIMY PAa3TUYHBIX BHIOB U (HOPM TIpeICTaBICHUS

- cO3/aBaTh TEKCTHl B Pa3IMYHBIX (opMmMaTax C y4yeTOM Ha3HAYCHUS
nH(pOpMaLlUK U LIEJIeBOW ayIUTOPUHU, BHIOMpAsi ONTUMAIBHYIO (opMy
MIpe/ICTaBICHMS U BU3yalH3alli;

- OIICHUBATh JIOCTOBEPHOCTb,
nHpopManuu, ee COOTBETCTBHUE
MOPaJIbHO-3TUYECKUM HOpPMaM

- HCTI0JIb30BaTh CPEeICTBA MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX
TEXHOJIOTUIl B peIIeHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOnroeHreM TpeOoBaHUM 3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
TUTHEHBI, pecypcocOepekeH s, MPABOBBIX U STUYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM

0€30I1aCHOCTH

- BJIaJIETh HABBIKAMU PACIIO3HABAHUSA U 3alIUTHl THPOPMAIUH,
nH(OPMALIMOHHON OE30MaCHOCTH JTUYHOCTH;

JIETUTUMHOCTD
IIPpaBOBBIM n

OpraHMYeCKUX  BEHISCTB NPH  HATPCBAHHH,
MOJIyYCHUE OSTUICHA U H3YYCHHE €ro CBOMCTB,
KauyeCTBCHHBIC PEAKIIMH Ha albICTUIbI, Kpaxmal,
VKCYCHYIO KHCJIOTY; JEHATyparus OeIKOB TpH
HarpeBaHWHM, IIBETHBIE  pEaKIMu  OCIKOB;
MIPOBOJIHTH

pEaKuu HOHHOTO OOMEHa, OIpPENIeNsITh Cpemy
BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMH HA
cyabdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HAQ
KaTHOH aMMOHUS, PeIIaTh SKCIEePUMEHTAILHBIC
3amauu o temam "Metamel" u "Hemetamner") B
COOTBETCTBUU c paBUIIaMU TEXHHKH|
0€30TacCHOCTH TIPU OOpAIlEHWU C BEIIECTBAMH U
1a00paTOPHBIM 00OPY/IOBAHUEM; TIPEJICTABIIATH
pe3yabTaThl  XHMHYECKOTO  OIKCIEPUMEHTa B
dbopMe 3amMcH YpaBHEHHWH COOTBETCTBYIOIIHX|
peakuii 1 (GOpPMyITUPOBATh BBIBOJBI HA OCHOBE
ATHX PE3yIbTATOB;

I[IP6 6 yMerp aHAMM3UPOBATH XHUMHUYECKYIO
uHpOpMaLIMIO,  TOJY4aeMylo U3  Pa3HbIX
HMCTOYHHUKOB (CPEICTB MaccOBOM WH(MOpMAaIUH,
cetb HTEpHET M Apyrue);

[1P6 4 BimageTs OCHOBHBIMU METOIAMU

HAy4YHOTO TMO3HAHUS BEUIECTB U XUMHUYECKHUX
sIBIICHUH (HaOJII0IcHUE, U3MEpPEHHUE,
HKCIEPUMEHT, MOJICTTUPOBAHKE); YMETh
MPOBOAMUTH PACUETHI [0 XUMUYECKUM (POopMyram
U YpaBHEHHSIM XUMUYECKUX PEAKIIHH C
MCIOJIb30BaHNEM (U3NYECKUX BEITUYUH,
XapaKTEePHU3YIOIINX BEIIECTBA C

KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
HOpMaJbHbIE YCIOBHS) Ta30B, KOJMYECTBA
BEIECTBA; MCIOJIH30BATh CHCTEMHBIE




XUMHUYCCKHUEC 3HAHUA U IPUHATUA peH_ICHI/Iﬁ B
KOHKPCTHBIX ) KU3HCHHBIX CUTYyalluidX,
CBA3AHHBIX C BCHICCTBAMU U UX TIPUMCHCHHCM

OK 04.

D PexTHBHO
B3aUMO/ICHCTBO BAaTh U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

- 'OTOBHOCTbH K CaMOpPAa3BUTHIO, CaMOCTOATCIBHOCTH n
CaMOOIIPE/IEIICHUIO;
MP 03 OsnageHue  HaBplKaMH  y4eOHO-HCCIIENOBATENIbCKOH,

MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OBnajeHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSMH:
JIP 07 6) coBMecTHas ACSITEIIBHOCTD:
- TOHUMAaTh ¥ UCIIOJIb30BATh
WHJMBUIYAIBHOU paObOTHI;

- TPUHUMATH 1€ COBMECTHOW JESTEIIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JEHCTBUSI 10 €€ JOCTH)KEHHUIO: COCTAaBJATH TUIaH
JNEUCTBUM, paACHpEeNeNsaTh POJH C YYE€TOM MHEHHH YYaCTHHKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATh W BHIMOJHATH PAb0OTy B YCIOBHSIX pPEalbHOTO,
BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

OCYHIECTBJIATh IO3WTHBHOE CTPATETMYECKOE TIOBEACHHE B
Pa3IUYHBIX CUTYalUsIX, MPOSIBISATh TBOPUYECTBO U BOOOPAKEHUE, OBITh
VHHULIMATUBHBIM

OBnageHue yHUBEPCAIIBHBIMU PETYISITUBHBIMU JEHCTBUSMMU:

MP 02 r) npunsiTHE CEOS M IPYTUX JIIOJICH:

- IPUHUMATh MOTHUBBI M apryMEHTBI JPYIUX JIIOJAEH IpU aHAIU3E
pe3ynbTaTOB AEATEIBHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO JPYTUX JIIOJEH HA OLUIHOKHY;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIOBEKa

MPEUMYIIECTBA KOMAaHAHOM U

[1P6 3 ymeTh N1aHUPOBATH U BBINIOJIHATh
XUMUYECKUN SKCTIEPUMEHT (IpEeBpaIieHus
OpraHMYECKUX BEIIECTB IIPH HArPEBAHUH,
MIOJIy4YEHUE 3TUJIEHA U U3YUYEHHUE €ro CBOICTB,
KayeCTBEHHbIE PEAKIIMM HA aJIbJICTH/IbI,
KpaxMmaJ, YKCYCHYIO KHCIIOTY; AeHaTypalus
O€JIKOB MpU HarpEeBaHUH, LIBETHBIE PEAKIINU
OEJIKOB; IPOBOIUTH PEAKIIUA HOHHOTO OOMEHa,
OTPENEINATh CPeLy BOJHBIX PaCTBOPOB,
KaueCTBEHHBIC PEaKIINK Ha CyJbdaT-, KapOoHaT-
U XJIOpU-aHUOHBI, HA KATHOH aMMOHUS;

[1P6 5 peraTh 3KCIEpUMEHTANIbHBIE 33/1a4H 110
temaM "Mertamnsl" u "Hemeransl" B
COOTBETCTBUU C MPaBUIaAMH TEXHUKHU
0€30TacCHOCTH MPU 0OpaIEHUH C BEIIECTBAMHU U
71a00paTOPHBIM 000PYI0OBAHUEM; IPEICTABIISATh
pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHH COOTBETCTBYIOIINX
peaxiuii 1 GOopMyIHPOBATH BHIBOIBI HA OCHOBE
ATHX PE3yIbTaTOB

OK 07.
ConeiicTBOBATH
COXpaHEHUIO
OKPY’KaIoIlel Cpebl,
pecypcocOepex eHHIO,
MIPUMEHSTH 3HAHU 00
W3MEHEHHUH KIIMMAaTa,

JIP 14 B o0actit 3K0JI0rM4eCKOT0 BOCHUTAHUS:
- cOPMUPOBAHHOCTH  JKOJOTHYECKOW  KYIbTYpbl, TMOHUMAaHHE
BJIIMSIHUSI  COLMAIIbHO-KOHOMHUYECKUX TMPOILIECCOB Ha COCTOSIHUE

MIPUPOJTHOM U COIMATILHOM Cpefibl, 0CO3HAHUE III00ATBLHOTO XapaKTepa
9KOJIOTMYECKUX MPOOIIeM;

- IUIAHUPOBAHHUE U OCYIIECTBJIEHHUE JACHCTBUI B OKpPYKAIOWIEH cpele
Ha OCHOBE 3HAHMUS 1IeJIel YCTOMUMBOIO pa3BUTHUS YEIIOBEUECTBA;

IPo 1 chopMupoBaTh MPEACTABICHUSA: O
XUMHWYECKOH COCTaBJIAIONICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPa, POIU
XHMUU B TIO3HAHWUW SIBIICHUM TPUPOJBI, B
GOpMHUPOBAHMM  MBIIUIEHUS U KYJIBTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH,

HCO6XOI[I/IMOI>'I L pCHICHUA  MPAKTHYCCKUX




MPUHIUIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ dEeKTUBHO JCHCTBOBATH
B UPE3BbIYANHBIX
CUTYalHsAX

AKTUBHOE HEINPUATHE JECUCTBUM, NPUHOCSLIMX BpPEI OKPYKAKOLIEH

cpere;

- YMEHUE IPOrHO3MpOBaThb HEONArONpPUATHBIE SKOJIOIMYECKUE
IIOCJIEACTBUS IPEAIIPUHUMAEMBIX IEHCTBUH, IPEIOTBPALLATD UX;

- pacuiMpeHue OIIbITA JIeATEIbHOCTH JKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

MP 03 oBnajieHre HaBbIKAMU Y4EOHO-UCCIIEI0BATENBCKOMN, IPOEKTHOM
M COLIMAJIbHOM ACATCIBHOCTH;

3a7a4 U JKOJIOTHYECKH  0OOCHOBAaHHOTO
OTHOILLIEHUSI K CBOEMY 3J0POBBIO M IPHUPOJHOMU
cpene;

ITP6 5 ymeTs cobmtonath npasuia
HKOJIOTUYECKH 11eJI€CO00Pa3HOTO NTOBE/ICHUS B
OBITY M TPY/IOBOU JIEATEIHLHOCTH B IIEJIAX
COXPAHEHHU CBOETO 30POBbS U OKPYKAIOUICH
IIPUPOHOM CPEJbl; YIUTHIBATh OIIACHOCTH
BOSI[@fICTBHSI Ha JXUBBIC OPraHU3MbI
ONPCACIICHHBIX BCIICCTB, IOHUMAA CMBICIT
ITOKAa3aTelsl MPEAeIbHON TOIyCTUMON
KOHIOCHTpAlIUH

I1K 2.3. Beibupatsb u
WCTIOJIb30BATh Pa3IUIHBIC
METO/TbI OIIEHKHU U
KOHTPOJISI KOJIMYECTBA U
Ka4decTBa ChIPhS,
MaTepuasos,
noyhadpuKaros,
TOTOBOM MPOAYKIIUU
KUBOTHOBOJCTBA.

JIP 09. 'oToBHOCTH M CITOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIIE
caM000pa30BaHUI0, Ha MPOTSHKCHUHU BCEH JKU3HH, CO3HATEIIBHOE
OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIITHON
npodecCHoHANTBHON U 00IIECTBEHHOM JIeATETLHOCTH.

JIP 13. Oco3nanHbIN BEIOOp Oyaymiei mpodecCuu U BOZMOKHOCTEH
peanu3anuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOILIEHUE K
npodeccrnoHabHOM IEeATEIBHOCTH KaK BO3MOKHOCTH Y4acTHs B
pELIeHUN JTUYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MTPOOJIEM.

MP 01. YMeHue caMoCTOSTENBHO ONPEAETATh UEIN ACATEILHOCTH U
COCTABIIATH IUIAHBI JIEATEIBHOCTH; CAMOCTOATEIHHO OCYIIECTBIISTH,
KOHTPOJMPOBATh U KOPPEKTHUPOBATH JIEATEIBHOCTD; UCIIOIb30BaTh BCE
BO3MOXHbBIE PECYPCHI ISl TOCTHKEHHUS TOCTABJICHHBIX LIeel 1
pealiu3alyy IJIaHOB JIESTEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATErUU B
Pa3IUYHBIX CUTYaIUAX

IT1P6 1 ChopmMupoBaHHOCTH MPEACTABICHHH O
MECTE XMMHUHU B COBPEMEHHOM HAYYHOU KapTHUHE
MHUpa; TOHUMAHUE POJTU XUMHH B
dbopMupOBaHUH KPYro3opa U PyHKIIMOHATEHON
TPaAaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS
MIPaKTUYECKUX 3a]a4;

[1P6 3 Biamenrie OCHOBHBIMU METOIaMU
HAay4HOI'O MO3HAHUs, UCHOJIb3yEMBIMU B XUMUU:
HaOJI0IcHEe, OMTUCaHKe, U3MEpPEHUeE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
00BSACHATDH PE3YNIbTATHI MPOBEACHHBIX OMBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
MIPUMEHATHh METO/Ibl IO3HAHUS TIPU PELICHUN
MIPaKTUYECKUX 3a]aY;

I1P6 5 Bnaaenue npaBuiamMu TEXHUKH
0€30MMacHOCTH MIPH UCIIOJIb30BAHUH XUMHUECKUX
BEILIECTB;

[1K 3.3. KonTposnpoBaTh
COCTOSIHUE TMPOAYKIIUU
KUBOTHOBOJICTBA B
MIepUOJ XPaHEHUSI.

JIP 09. T'oTOBHOCTBH U CHOCOOHOCTH K 00Opa30BaHUIO, B TOM YHUCIIE
camM000pa30BaHUI0, HA MPOTSHKEHUU BCEH JKU3HU;, CO3HATEIBHOE
OTHOIIIEHHE K HEMPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIITHON
npodeccroHaNbHOM 1 00IECTBEHHON AESITEITbHOCTH.

ITP6 1 ChopmMupoBaHHOCTH MPEACTABICHHIH O
MECTE XMMUHU B COBPEMEHHOI HAYYHOU KapTHUHE
MHPA; IOHUMAHUE POJIU XUMUH B
dbopMupoBaHUU Kpyro3opa u GyHKIIMOHAILHON




JIP 13. Oco3HaHHbII BEIOOP Oyayiei mpodeccuu u BO3MOXKHOCTEH
peanu3anuy cOOCTBEHHBIX )KU3HEHHBIX TUIAHOB; OTHOIICHHE K
npoQecCHOHATIBHOM JeATEIbHOCTH KaK BO3MOYKHOCTH Y4acTHs B
PCLICHUY JINYHBIX, OOLIECTBEHHBIX, TOCYIAPCTBEHHBIX,
0O0IIEHAIMOHATIBHBIX TIPOOJIEM.

MP 03. BnaneHnue HaBbIKaMH [103HABATEIbHON, y4eOHO-
UCCIICIOBATEIILCKOW M IPOCKTHOM JICSITEIbHOCTH, HABBIKAMHU
paspereHus npo0ieM; CHOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIbHOMY MIOUCKY METOJIOB PEIICHHS PAKTUICCKUX 337134,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHUS. B CO3IaHIH HOBOW 0a3bl
MaTepHaIbHOW KYJIbTYPhI, B PEIICHUU INI00ATBHBIX MPOOIIEM
YCTOWYHMBOTO PAa3BUTHSI YEJIOBEUECTBA

rPaMOTHOCTH YEJIOBEKA /ISl PEIICHUS
MPaKTUYECKUX 3a]1aY;

I1P6 3 Brnamenre OCHOBHBIMU METOIaMU
Hay4YHOTO MO3HAHUS, UCTIOJIb3yEMbIMU B XUMUU:
HaOJII0ICHHE, OTIUCAHNE, U3MEPEHHUE,
AKCIEPUMEHT; YMEHHE 00pabaThIBaTh,
OOBSICHATH PE3YIbTAThI MPOBEICHHBIX OIBITOB U
JIeJIaTh BBIBOJIBI; TOTOBHOCTH M CITOCOOHOCTH
MIPUMEHATHh METO/IbI IO3HAHMS TIPU PEIICHUH
MPaKTUYECKUX 3a]1aY;

I1P6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
MTO3UIIMH 110 OTHOIIEHUIO K XUMHUECKOU
nH(pOopMaIu, MoJIydaeMon U3 pa3HbIX
HMCTOYHHKOB




1.4. XapakTepuCTHKH OLIEHOYHBIX CPEACTB

n/

HaumenoBanue
OLICHOYHOI'0 CPeCTBA

Kpatkas XapaKTepuCcTHKA OLIEHOYHOI'0
cpeacTBa

[Ipe3enTanuu

PaGorsl, HaIlpaBJICHHBIE Ha  BBINIOJIHEHUE
KOMIUIEKCa  Y4eOHbIX M MCCIEIOBATENIbCKUX
3a1aHUN. ITo3BomsrOT OLICHUTH YMEHUA
Oo0y4arolmxcs CaMOCTOSATENBHO KOHCTPYMPOBATh
CBOM 3HaHUS B MPOLECCE pellieHusl y4eOHBIX 3aj1ay,
OPUEHTHPOBATHCS B UH(}OpPMALIMOHHOM
OPOCTPAHCTBE W  YPOBEHb CHOPMUPOBAHHOCTH
AQHAJIMTUYECKUX, HUCCIEAOBATEIbCKUX  HABBIKOB,
HaBBIKOB IPaKTUYECKOT O u TBOPYECKOTO
MBIIICHHS.

Pedepat

[Tponykt CaMOCTOSITeTTbHOU paboThI
oOydaromierocsi, MpeACTaBISIIONINI cOO0N KpaTKoe
U3JIOKEHWE B TIMCBMEHHOM BHJIE€ TIOJIYYEHHBIX
pE3yNbTATOB TEOPETUYECKOTO aHanmsa
OTpEJICTICHHON y4eOHO-HCCIIeIOBATEIbCKOM TEMBI,
rle  aBTOp PpAacCKpbIBaeT CYTh  HCCIEIyeMOM
npo0JIeMbl, IPUBOAUT PA3THYHBIE TOUKH 3PEHHUS, a
Tak)ke COOCTBEHHBIE B3IJISAJIbI HA HEe.

Jloknan, cooOmieHue

PacmmpenHoe nuchbMeHHOE WIIM YCTHOE COOOIIEHUE
Ha OCHOBE COBOKYITHOCTH PaHee OMyOJMKOBAHHBIX
UCCIIEIOBATEIbCKUX, HAYYHBIX pa3pabOTOK, TIO
COOTBETCTBYIOIIEH OTpaciii HAy4YHbIX 3HAHWM,
UMEIOIIMX 3HAY€HUE ISl TEOPUU HAYKH H
paKkTUYeCKOTo NMpuMeHeHus. [Ipencrapiser coboit
00001EHHOE U3JI0KCHUE PE3yIBTATOB
IIPOBEIEHHBIX MCCIEAOBAHUM, HSKCIEPUMEHTOB H
pa3paboOTOK,  W3BECTHBIX  IIMPOKOMY  KPYTY
CIICIIMAJIMCTOB B OTPACIM HAYYHBIX 3HAHUM.

KonrtponbHas pabota

KouTponpHbie paboThl MPOBOIATCA C  IEIBIO
OTpeJIeiCHUs] KOHEYHOTO pe3yibTaTa B OOYy4YECHHUH
0 JaHHOM TeMe€ WIH pPa3lelly, M[O03BOJIOT
KOHTPOJIMPOBATh 3HAHUS OJHOTO M TOrO K€
Marepuana HEOJHOKPATHO. [enecoobpa3zHo
MPOBOJINTh KOHTPOJIbHBIE Pa0bOThl  PA3IMYHOIO
Buja. C MOMOIIBIO MTPOMEXYTOYHON KOHTPOJIBHOM
paboThl TPOBEPSIETCSI YCBOEHWE OOYYAIOIIMMUCS
Marepuana B MEpHOJ H3ydeHus TeMbl. Mtoromas
KOHTpOJIbHasi paboTa MPOBOAUTCA C  UEJBIO
MIPOBEPKU 3HAHMM U YMEHHUW MO OTHEIBHOU TEME,
Kypcy. JloMmaimiHssi KOHTposibHas 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

CHUCTEMAaTHU3UPOBATh 3HAHUS, MO3BOJISIET MOBTOPUTH
U 3akpenuTh Martepuai. llpu ee BbIONIHEHUU
oOyuyaroliecsi HE OTpaHHYEHBbl BPEMEHEM, MOTYT
UCII0JIb30BaTh JII00bIe yueOHble nocoous. Kaxnomy
oOydaromiemycst JaeTcsi CBOMl BapuaHT paOoOThl, B
KOTOPBIN BKITFOYAIOTCS] TBOPUECKHE 3aIaHUS JISI
dbopmupoBaHus 0003HAYECHHBIX KOMIIETEHTHOCTEH.

Koncnekr KoHncnekr mno3Bossier ¢opMHUpOBaTh U OLICHUBATh
yYMEHUS oOyyJaroumxcs o nepepadboTke
uH(GOpMAIIHH.

IlpakTnueckas padora | [Ipaktuueckas pabotra — 3TO 3agaHue JUId
CTYJIEHTa, KOTOPOE JOJKHO OBITh BBHINIOJHEHO IO
TEME, olpeieIeHHON IPEIO/aBaATEIIEM.
IIpennonaraercs TaKKe UCIOJIb30BaHUE
PEKOMEHJOBaHHOM UM JUTEPATYPbI npu

MOJITOTOBKE K TIPAKTHYECKOW paboTe U IUIaHa
u3ydyeHus matepuana. PaccmMarpuBaemoe 3ajaHue B
psine  ciy4aeB  BKIIOYAET  JOTOJHUTEIHHYIO
IPOBEPKY 3HAHUM CTylEeHTa — TIOCPEICTBOM
TECTUPOBAHMSI WM,  HalpuMep,  HamucaHUs
KOHTPOJIBHOM pabOoTHI.

['maBHas menp MpoBEACHUS MPAKTUUECKOW paOOTHI
3aKIIO4YaeTcsi B BBIpa0OTKE Yy  CTYIEHTa
MPaKTUYECKUX YMEHUM, CBSA3aHHBIX ¢ 0000IIeHUEeM
U HMHTEpPHpETalel TeX WIM WHBIX HAyYHBIX
matepuanoB. Kpome TOro, OXumaercs, 4YTO
pe3ynbTaThl  MPAKTUYECKUX  3aHATUH  OyayT
BITOCJICJICTBUM  UCIIOJIB30BAThCS  O0YUYAIOIIUMHUCS
JUTSI OCBOCHUSI HOBBIX TEM.

Jlabopatopnas pabota

JlaGoparopHas pabora  — 00s13aTeIbHBIN
KOMITOHCHT  OOJBIIMHCTBA  00pa3oBaTEIbHBIX
nporpamMM. CTyIeHTBl Ha TPaKTHKE YCBAaWBAIOT
TEOPETHUECKUE OCHOBBI u IPUOOpPETAIOT
NpaKkTHYEeCKUEe yMEHUS W HaBbIkH.  OmbIT
UCCIICIOBAaHNS Ppa3BUBACT yMEHHUE HAOI0MaTh,
U3MEpATh,  paboTarh ¢ MaTepualaMH @ H
BBIYMCIIUTEIIBHOM ~ TEXHUKOM. IIpuuem  kak
CaMOCTOSITEILHO, TaK U B COCTaBE MUHH-TPYIIIIBI.




IIpoexr

[IpoekT mpexacraBisger co0Oil y4eOHBIA MPOEKT,
BBITIOJTHAEMBIN 00ydJalomuMCcs B paMKaxX OJHOTO
WIA HECKOJbKUX YYEOHBIX MPEIMETOB C LEJBIO
IPOJAEMOHCTPUPOBATh  CBOM  JOCTHKCHHS B
CaMOCTOATEILHOM  OCBOEHUM  COJAEp)KaHUA U
METOJOB M30paHHBIX O00JIaCTel 3HAHUM W/WIH
BUJIOB NesATeNbHOCTU u CIIOCOOHOCTB
IPOEKTUPOBATh U OCYILECTBIATH I€IECO00Pa3HYIO
U PE3yJNbTaTUBHYIO  JAESATENbHOCTh  (y4yeOHO-
N03HABATEIbHYI0, KOHCTPYKTOPCKYIO, COLMATbHYIO,
XYJI0’K€CTBEHHO-TBOPUYECKYIO).

9. | Keiic-3amanue [IpoGnemMHoOe 3amaHue, B KOTOPOM OOydYaroImeMycs
npe/iaraT OCMBICITUTD peasbHyI0
npo(ecCHOHATLHO-OPUCHTHPOBAHHYIO  CUTYAIIUIO,
HEOOXOIUMYIO JIJISl PEIICHUS TAHHOH TIPOOJIEMBI.

10. | Tecr Cucrema CTaHapTU3HPOBAHHBIX 3aJIaHuH,
MO3BOJIAIONIAS  aBTOMATHU3MPOBAaTh  MPOIECAYPY
U3MEpPCHUs  YPOBHS  3HAaHUH W yMCHHH
00ydJaromierocs.

11. | AuddepennmpoBannbiii | KoHTpobHOE MeponpHsTHe, KOTOPOE MPOBOIUTCS

3a4€eT

0 OKOHYAHMUIO W3Y4YEHUS IUCUUIUIMHBI B BUJE,
IPEeTyCMOTPEHHOM y4€OHBIM TJIAHOM.




2. DopMBbI KOHTPOJISI M OLCHUBAHUA (DOPMHUPYEMBbIX KOMIIETCH M I

Koa n Pasznen/Tema Texkymmii KOHTPOJIb Py6exnblii IIpome:kyTOouHasA
HAHUMEHOBaHMe KOHTPOJIb arrecTanus
¢dopmupyembIx OueHo4HOE CPeACTBO
KOMIIeTeH LM i
Paznen 1.
OCHOBBI CTPOEHUS
BEIIECTBA
OK 01 CrpoeHue aToMoB 1.Tect «CtpoeHne aTOMOB
XUMHUYECKUX DJIEMCHTOB M | XUMUYECKHUX DJIEMEHTOB U
IPUPOJIa XUMUYECKOU PUPOJIa XUMUUECKOUN CBS3U».
CBSI3U 2. 3aaun Ha cOCTaBIEHUE
XUMHYECKUX PopMyIT
JBYXaTOMHBIX COEUHEHHUI
(oxcu10B, CynbhuIoB,
TUAPUIOB U T.IL.).
OK 01 [Iepronnueckuil 3aK0H U [IpakTUKO-OpUEHTUPOBAHHbIEC
OK 02 tabnuna JI.1. MenneneeBa | TeopeTHUecKre 3aaHUs HA

XapaKTepU3aIUi0 XUMHUICCKUX
9IIEMEHTOB: «MeTalNInYeCKHE
/ HEMETaJIJINYeCKHEe CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD 1
CPOJICTBO K DJICKTPOHY
XUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIICKTPOHHBIM CTPOSHHUEM U




MIOJIOKCHUEM B
IIEPUONYECKON CUCTEME
XAMHYECKHX 3jeMeHToB J[. 1.
MenpeneeBay.

Paszpnen 2.
XUMHUYECKUE pEAKIUU

KoHnTtponbHas
pabora «CTtpoeHue
BEIIIECTBA U
XUMHYECKHE
peakumny

OK 01

Tunbl XUMHUYECKHX
peakun

1.3amaum Ha cocTaBJIEHUE
YPaBHEHUHN PEAKLIUM:
-COEIMHEHHS, 3aMEIICHU,
pasyioxkeHus, oOMeHa
2.3a1a4M Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MTPOAYKTA
PEaAKIUKU COCTUHECHUS;
MacCOBOM MM 00BEMHOM 10U
BBIXO/1a TIPOAYKTA PEAKIINHI
COEJIMHEHUS OT TEOPETUUECKU
BO3MOYKHOT'0; 00BbEMHBIX
OTHOIICHUH T'a30B;
KOJIMYECTBECHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEIIIECTB U MPOTYKTOB
peaknuu; Macchl (00BeM,
KOJIMYECTBO BEILIECTBA)
MPOAYKTA PEAKIIUH, €CIIU OJTHO




W3 BEIISCTB JIaHO B BHUJC
pacTBOpa C ONPEACICHHON
MacCOBOH HOJICHU

pacTBOPEHHOI'O BEHIECTBA.

OK 01 DIEKTpOIUTHYECKAS 1. 3amaHus Ha cocTaBIeHUE
JTUCCOIMAIINS M1 MOHHBIN MOJICKYJISIPHBIX U HOHHBIX
oOMeH peakinii ¢ y4yacTUEM OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJICH,
MOHHBIX PEAKINH THAPOTIN3A
COJIEH, YCTAHOBJIEHUE
U3MEHEHUS KUCIIOTHOCTH
Cpensl.
2. JlabopatopHas pabota
«Peakiuu ruipoiamnza.
Paznen 3. KonTtponbhas
CrpoeHue u cBoiicTBa pabora «CBoiicTBa
HEOPraHMYECKUX BEILECTB HEOPraHMYECKUX
BEILIECTBY
OK 01 Knaccuduxkanmus, 1.Tect «Homenknarypa u

HOMEHKJIaTypa U CTPOCHUE
HEOpPraHUYECKUX BEIIECTB

Ha3BaHHWE HEOPTaHUYECKHUX
BEILIECTB UCXOS U3 UX
XUMHUYECKON POPMYIIBI WIH
COCTaBJICHUE XUMHUYECKON
dbopMyITBI UCXO/S U3 Ha3BAHUSA
BEILIECTBA M0 MEXIYHAPOAHON
WJIY TPUBHUAJIBHOU
HOMEHKJIAType».

2.3a/1auyn Ha pacyeT MacCOBOM




J0JIM (MacChl) XUMHYECKOTO
37eMEeHTa (COeIMHEHNUS )B
MOJIEKYJIEe (CMECH).
3.IIpakTrueckue 3aaaHus Mo
KJaccuuKaIm,
HOMCHKJIATYPE U XUMHUUYECKHM
dbopmynaM HEOPraHUYECKHUX
BCIIECTB PA3JIMYHBIX KJIACCOB.

OK 01
OK 02

DU3MKO-XUMHYECKUE
CBOMCTBA HCOPTaHUYCCKUX
BCIICCTB

1.Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB
OKCHMJIOB, KHCJIOT, OCHOBaHHM,
aM(OTEepHBIX TUIPOKCUJIOB U
COJICH».

2.IIpakTtuko-
OPUEHTUPOBAHHbIEC
TEOPETUUECKUE 3a1aHUs Ha
CBOICTBA U MOJIYYEHUE
HEOPraHUYECKHX BEIIECTB.
3.JIaGoparopnas pabota
«CBoiicTBa METAJIJIOB U
HEMETAJJIOB.

OK 01
OK 02

[TIpon3BoacTBO
HEOPraHWYECKHX BEIIECTB.
3HaueHUe U MPUMEHEHHE B
OBITY ¥ Ha MMPOU3BOJICTBE

[IpakTHKO-OpUEHTUPOBAHHBIC
3aJJaHUSI TI0 COCTABIICHUIO
XUMHUYECKUX PEAKLIUH C
Y4aCTHEM HEOPraHUYECKUX
BEILIECTB, UCIIOJIb3YEMBIX JIJIA
ux

uaeHTUGUKaIu u




IPOMBIIIIEHHBIX CIIOCOO0B
TOJTyYCHHSL.

Paznen 4. Kunernueckue u KoHnTtponbHas
TEPMOJUHAMUYECKUE pabora
3aKOHOMEPHOCTH «CKkopocTh
MPOTEKAHUSI XUMHYECKUX XUMHUYECKOU
peaxkuui peakuuu u
XUMUYECKOE
paBHOBECHE)
OK 01 Kunernueckue 1. JJaboparopHas pabota
OK 02 3aKOHOMEPHOCTH «OmnpeneneHne 3aBUCUMOCTH
IPOTECKAHUSI CKOPOCTH PEaKIIHH OT
XUMUYECKUX peaKIui KOHIICHTPAIINK Pearupyrommx
BEIIECTBY;
2. ITpakTuko-
OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3aJaHUS Ha
aHanu3 (HaKTOPOB, BIUSIOIINX
Ha U3MEHEHHE CKOPOCTH
XUMHUYECKOU pEaKIHH.
OK 01 TepMmoauHamuueckue 1. 3amaun HaA pacyeThbl
OK 02 3aKOHOMEPHOCTH TETIOBBIX
NPOTEKAHUSI XUMHYECKUX 3¢ (HEKTOB XUMUYECKHUX
peakuui. PaBHoBecue peakuuii

XUMHUYECKUX PEaKIUN

U OIIPEICIICHHUE TUTIA PEaKIINN
(mo TeruioBOoMY 3P deKTy:
IK30-

U SHAOTEPMHUYECKUE).




2. IIpakTuko-
OPHUEHTUPOBAHHBIE

3a/1aHUS HA IPUMEHEHUE
npuHnuna Jle [larense miis
HAaXO’KJICHHS HAIlPaBJICHHUS
CMEILIEHHS PABHOBECHS
XUMHUYECKOU pEAKLIUU U
aHaIu3

(bakTopoB, BIUAIONINX Ha
CMEILIEHHE XUMHYECKOTO
paBHOBECHSL.

3. JlJaboparopnas pabota
«M3yueHne BIUSHUSA
Pa3JIMYHbBIX

(bakTOpOB Ha CMEIlIeHHE
XUMHUYECKOTO PABHOBECHSIY.

Paznen 5. lucnepcHbie
CHUCTEMBI

KonTtponbHas
paboTa 1o Teme
«JlucnepcHbie
CUCTEMBI»

OK 01
OK 02

JlucriepcHbIE CUCTEMBI U
(baKkTOphl UX YCTOHYUBOCTH

1. 3amaun HA IPUTOTOBJICHUE
pacTBOpPOB.

2.IIpakTtuko-
OPUEHTUPOBAHHBIE PACUECTHBIC
3a/1aHUsl Ha TUCTIEPCHbIE
CHUCTEMBI, UCIIOJIb3yEMbIE B
OBITOBOI U MTPOU3BOACTBEHHOM
NEATEIbHOCTH YEI0BEKA.




OK 01

HccnenoBanue CBOUCTB
JUCTIEPCHBIX CUCTEM

JlaGopartopHast pabota
«IIpuroroBneHue pacTBOPOB»;
«HccnenoBanue JUCIIEPCHBIX
CHCTEM.,

Paznen 6.
Ctpoenue u cBoiicTBa
OpraHUYECKHUX BEIIECTB

KoHnTtponbHas
pabota «CTpoeHue
Y CBOMCTBA
OpraHUYeCcKuX
BEILIECTBY

OK 01

Knaccudukanus
CTPOEHHE U HOMEHKJIaTypa
OpraHNYeCKUX BEIECTB

1. 3aganus Ha COCTaBIICHHUE
Ha3BaHUU OPTaHUYECKUX
COCIMHECHUH 110 TPUBHUAJILHOMN
WU MEXTYyHApOTHOMN
CHUCTEMATHUYECKOM
HOMEHKJIAType.

2. 3amaHus HA COCTaBICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYII
OPraHUYECKUX BEILIECTB
OTJICIIBHBIX KJIACCOB.

3. 3amaun Ha ompeeeHUE
poCTEeHIIe GOopMYyJIbI
OPraHUYECKON MOJIEKYJIBI,
HCXOS M3 DIIEMEHTHOI'O
cocTaBa

(B %).

OK 01
OK 02

CaoiicTBa
OPraHUYECKUX COCTMHEHU N

1. 3aganust Ha coOCTaBIEHHE
ypaBHEHUN XUMHUYECKUX




peaKkuui ¢ yyacTueM
OPraHUYEeCKUX BEIECTB HA
OCHOBAaHMU UX COCTaBa U
CTpPOEHHUS.

2. 3ajaHusI HA COCTABJICHUE
YpaBHEHUN XUMHUYECKUX
pEaKLNM, WUTKOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
Y4ETOM

MEXaHU3MOB MTPOTEKAHUS
JAHHBIX PEAKIUN 1
T€HETUYECKOMN CBS3U
OPraHUYECKUX BEILIECTB
pa3HbIX

KJIACCOB.

3. PacueTHble 3a7a4u 1O
YPaBHEHUSM PEaKLHU C
Y4aCTHEM OPraHMYECKUX
BEILECTB.

4. JTabopaTtopHas paboTa
«IlomyyeHnue sTuieHa u
V3YYEHHUE €r0 CBOMCTBY.

OK 01
OK 02

OpraHuueckue BeecTBa B
KUBHEESITEIbHOCTH
YyeJIoBeKa.

[Ipon3BoacTBO U
MIPUMEHEHUE
OPraHUYECKUX BEIECTB B

[IpaKTUKO-OpPUEHTUPOBAHHBIE
3aJJaHUSI TI0 COCTABIICHUIO
XUMHUYECKUX PEAKLIUH C
Y4aCTHUEM OPraHUYECKUX
BEILIECTB, UCTIOJIb3YEMBIX JIJIS
ux




IMPOMBINIJICHHOCTH

ujeHTU(DUKALNY B OBITY U
MPOMBIIIJIEHHOCTH

Paznen 7.KauecTBeHHbIE
peakuuu oOHapyKEeHUs
OpraHUYeCKUX U
HEOPraHMYECKUX BEIIECTB

OK 01

OGHapyxeHue
HEOpPraHUYECKUX KAaTHOHOB
Y aHUOHOB

JlaGopartopHast pabota
l.AnanuTuueckue peakiuu
KaTtuoHOB [-VI rpymni;
2.AHamMTUYECKUE PEAKIIUU
AHHOHOB.

3.IIpakTryeckue 3agaHus Ha
COCTaBJICHUE YPAaBHEHUMU
peakiuii oOHapyKEeHUS
AHUOHOB, B T.4. B
MOJIEKYJIIPHON Y HOHHOU
dbopmax.

OK 01

OGHapyxeHue
OPraHUYECKUX BEILIECTB
OTJICIBHBIX KJIACCOB C
HCITOJIb30BaHUEM
Ka4ECTBEHHBIX PEaKIUN

1. JJaGoparopnas paboTa:
KauecTBeHHbIE peakiuu Ha
OTJIEJIbHBIE KJIACCHI
OpraHUYECKUX BEIIECTB;
KauecTBeHHbI aHAIN3
OPraHUYECKUX COCIUHEHUN T10
(GYHKITMOHAIBHBIM TPYIITT
2.ITpakTryeckue 3aJjaHus Ha
COCTaBJICHUE Ka4€CTBEHHBIX
peaknuii OOHapyKEHUS
OPraHUYE€CKUX COCTMHCHU.




Pa3znen 8. Xumus B ObITy U
MIPOU3BOJACTBEHHOM

3ammuTa Keiica (¢
ydeToM Oyayiiei

NeATeNIbHOCTH YeJIOBEKa npodeccuoHaIbHON
JICSTCIbHOCTH)
OK 01 Xumus B ObITY U Keiic (¢ yuerom Oynyuen
OK 02 IIPOU3BOJICTBEHHOM npodeccruoHaIbHOM
OK 04 NEATENbHOCTH YETIOBEKA nestenbHocTr ) Bo3aMoxkHbIe
OK 07 TE€MbI KEUCOB:
IIK 2.3 1. [lorennenune knmumara u
BBICBOOOJKICHHUE Ta30BbIX
TUAPATOB CO JIHA OKeaHa.
2. bynymue matepuais
JUISl MAITMHOCTPOCHHMUS.
3. HoBbie Mmatepuansr ajist
COJIHEUHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
pPACTUTENBHBIX NPENapaToB.
Paznen 9. UccnenoBanue u 3amnuTa kerca (¢ HuddepenniupoBaHHbIN
XUMHUYECKUM aHAIU3 ydeToM Oyayien 3a4€ET
00BEKTOB OHOChEpHI npodeccruoHaIbHON
JIESITETLHOCTH )
OK 01 OcHoBBI 1200OpaTOPHOI 1.JIaGoparopnas pabota
IIK 3.3 MIPAKTUKH B «OcHOBBI JTabopaTOpHOU

podecCroHaTbHBIX
nabopaTopusix

MPAKTUKN.

2.3a7a9u Ha BEIYUCIICHHUE
CpeJIHeTO 3HAYCHUS
AKCIIEPUMEHTATBHBIX JAHHBIX,
MOTPEITHOCTH.




3.IIpeacraBieHue pe3yibTaTOB
JKCIIEpUMEHTA B PA3JIMYHOU
dbopwme (Tabnuia, rpaduxk,)

OK 01
OK 02
OK 07
IIK 3.3

XUMUYECKUN aHAJIU3 TTPO0
BOJIBI

1.Tect «CBoiicTBa U COCTaB
BOJIBI.

2.1IpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETUYECKUE 3aJaHUs Ha
COCTaB BOJIbI Y CITOCOOBI
BBIPKCHUSI KOHIICHTPAIUN U
nepecuer KOHUEHTpaluii (¢
UCIIOJIb30BaHUEM
HOPMAaTHUBHBIX JIOKYMEHTOB).
3.JIaGoparopnas pabota
Onpenenenue pH BoawI 1 ee
KUCIIOTHOCTH;

Omnpenenenre KECTKOCTH
BOJIbI U CITIOCOOKI €€
YCTPaHEHHUS.

OK 01
OK 02
OK 07
I[IK 3.3

XUMHYECKU KOHTPOJIb
KauecTBa MPOJYKTOB
UTaHUS

1. Tect «Opranuueckue u
HEOPraHMYECKUE BEIIECTBA,
BXOJISIIIIUE B COCTAaB
POJIYKTOB

MUTAHUS.

2. IlpakTuko-
OpUEHTHPOBAHHBIE
3aJJaHUsI IO KyJIMHAPHOU
TEMAaTHKE.




3. JJaboparopnas pabota (Ha
BBIOOD):

«OOHapy>KeHHe HUTPATOB B
NPOAYKTaX MUTAHUSY;
«HccnenoBanue NpoayKTOB
NUTAHUS HA HATNYHE
yIJIEBOOB

(MyKa, TBOpOT, MOJIOKO,
Horypr)

Ha HaJIMYUE yTIeBO/IOB
(kpaxma, TJIK03a,
caxaposa)».

OK 01 Xumuueckuii ananu3 mpod | 1.Tect no Teme «XuMu4eckui

OK 02 IIOYBBI COCTaB HEOPTaHUYECKUX U

OK 07 OpraHUYEeCKUX YI0O0pECHHIN.

[IK 3.3 2.3aganue «B3auMoCBiI3b
COCTaBa MOYBbI, TUI TOYBBI U
€€ Ha3HAYCHUS».
3.JIaGoparopnas pabota
Onpenenenue pH BoaHO#M
BBITSIKKH TIOYBBI, €€
KHCJIOTHOCTH Y HIEJTOYHOCTH.

OK 01 NccnenoBanne 00BEKTOB 3amuTa Keiica

OK 02 ounocdepor Bo3MoxHBIE TEMBI:

OK 04 1. HccnenoBanue coctasa

OK 07 MHHEPAIBHOW BOIBI U

I[IK 2.3 PEKOMEHAIMHA T10 €€

HCIIOJBb30BaHUIO.




2. UccnenoBanue
pa3pylaruero 1eMcTBus
MPUPOJHOMN BOJBI HA MOYBY.

3. HccnenoBanue kauecTtBa
MUTHEBOU BOJKIL.
4. UccnenoBanue npod

BOJIOTIPOBOJHOW BOJBI HA
MPEIMET YCTPAHECHUS
KECTKOCTH.

5. YcrpaHeHue )KeCTKOCTH
BOJIbI B
CEJIbCKOXO3MCTBEHHON
JIESITEIIbBHOCTH.




3. Kpurepuu ouennBanus ¢GopMupyemMbIX KOMIETEHIIUN

Kpurepuu oueHKkH y4eOHOM AesAITEJIbHOCTH 10 XMMHUH

Pe3ynpTaToM NpOBEPKH YpOBHS YCBOEHHS y4e€OHOro Marepuana sBIseTcs
orMeTka. [Ipu oueHke 3HaHUN ydaluxcs npeanosaraercs oOpamiaTtb BHUMaHUE Ha
MPaBUIBHOCTb, OCO3HAHHOCTbH, JIOTUYHOCTb M JOKA3aTE€IbHOCTh B H3JI0KEHUU
Marepuana, TOYHOCTh UCIIOJIb30BAaHUS ~ XMMUYECKOW  TEPMHMHOJOTHH,
CaMOCTOATEIBHOCTD OTBETA. OueHka  3HaHUU [pearnojgaraer  y4ér
WHIUBUIYAIbHBIX OCOOEHHOCTEW ydamuxcs, AUPpQepeHIIMpOBaHHbI MOAX0A K
opraHu3anuu padboThl.

Hcxoas u3 mocTaBiaeHHBIX LENeH, ydUThIBAeTCS:
* [IpaBUIBHOCTH U OCO3HAHHOCTH M3JIOKEHMS COJEP)KaHUS, MOJHOTY PACKPBITHS
HOHSITUM, TOYHOCTh YIOTPEOICHNSI HAYYHBIX TEPMHUHOB.
* CreneHb GOpMHUPOBAHUS UHTEIUIEKTYAJIbHBIX U 00IIey4eOHbIX YMEHUH.
* CaMOCTOSITETLHOCTD OTBETA.
* PeueByto rpaMOTHOCTD U JIOTMUYECKYIO IIOCIEA0BATENbHOCTh OTBETA.

KpI/ITepI/II/I OLOCHKH KOMHBIOTGpHOfI MpC3CHTAallUN

No Kpurepuu ouenku bannbl Ouenka
n/n
1 | KomneroTepHas mpe3eHTalus COOTBETCTBYET 3) OTnuaHO

LEJIsIM U 3a7ia4aM JUCLUIUIMHBL, COAEPKAHNE
IIPE3EHTALMU TTOJTHOCTHIO COOTBETCTBYET
3asBJICHHOM T€M€, pAaCCMOTPEHBI BONPOCHI 110
npoosieMe, claibl pacroioKEeHbI JOTUYHO,
IIOCJIEIOBATEIILHO, 3aBEPIIACTCS ITPE3EHTALUS
YETKUMHU BBIBOJIAMH.

2 | KommbroTepHas mpe3eHTaIys COOTBETCTBYET 4 Xopor1o
HEeIsIM U 3a7a4aM JUCUHUILIIMHBI, COJIEpKAHUE
IIPE3EHTALNU TOJTHOCTHIO COOTBETCTBYET
3as1BJICHHOM TE€Me€, 3asBJICHHAsI TEMa PAaCKpbITa
HEJ0CTATOYHO TOJIHO, TIPpU 0(OPMIICHUN
IIPE3EHTALNU UMEIOTCS] HEJIOYETHI.

3 | KommproTepHas mpe3eHTaIus COOTBETCTBYET 3 VY noBneTBop
IEJSIM M 33]1a9aM TUCIUATITUHBL, HO €€ UTEIHHO
coJiep KaHue HE B TIOJTHOW MEpe COOTBETCTBYET
3asIBJICHHOU TE€ME, 3asiBJICHHAS] TEMa PaCKphITa
HEJ0CTATOYHO TOJIHO, HAPYIICHA JIOTUYHOCTh U
TIOCJICJIOBATEIBHOCTD B PACTIONIOKCHHUH CIIANIOB.

4 | Ilpe3enrtanus HE  COOTBETCTBYET LICJISIM U 2-0 Heynosnets
3a/1ayaM JUCITUTUIMHEI, COJICP)KaHNE HE OpPHUTEITHHO
COOTBETCTBYET 3asBIICHHOW TEME U U3JI0KCHO HE
HAyYHBIM CTHJIEM.




Kpurepun ouenku pedeparon, 10KIa0B, COOOIIECHHUH, KOHCTIEKTOB:

No
o/

Kpurepnn onenkun

bamner

Onenka

CooTBeTcTBHE LENsAM M 3a7adaM JUCLUILIMHBI,
aKTyaJbHOCTh TEMBl UM  PacCMAaTPUBAEMBIX
npooiem, COOTBETCTBHUE COJIEp/KAHMS
3asBJICHHOM TEME, 3asBJICHHAs TeMa MOJHOCTBIO
pacKpbITa,  pacCMOTPEHHE  JUCKYCCHOHHBIX
BONPOCOB MO  NIpo0sieMe,  COMOCTaBIICHbI
pa3JInYHbIE TOYKHU 3pEeHUs 1o
paccMaTpuBaEMOMY BOIIPOCY, HAYYHOCTH S3bIKA
U3JI0KEHUS, JIOTUYHOCTh U MOCIEI0BATENBHOCTD
B U3JI0KEHUH Marepuasna, KOJIUYECTBO
UCCJIEJOBAHHON JMTEPATYpbl, B TOM YHCIE
HOBEHIIMX UCTOYHUKOB MO MpoOeMe, YETKOCTh

BBIBOJIOB, 0)OpMIIeHHE PabOThl COOTBETCTBYET

peIbsBIIEMbIM TPEOOBAHUSM.

5

OT1ianyeO

CooTBeTcTBUE IIESIM U 3a7adyaM JUCITUTLIUHBI,
aKTyaJbHOCTb TEMbl UM  pPacCMaTPUBAEMBIX
npooiem, COOTBETCTBHUE COJIEpKaHUS
3asBJICHHON TeME, HAYYHOCTb SI3bIKa U3JI0KECHMUS,
3asABJICHHAas Te€Ma pacKpblTa HEAOCTATOYHO
MIOJIHO, OTCYTCTBYIOT HOBEWILIHE JIUTEpATypHbBIC
UCTOYHUKH 10 Tmpobieme, npu odOpMIECHUU
paboOThl UMEIOTCSI HEJIOYUECTHI.

Xopouio

CooTBeTcTBUE LENSIM U 3ajayaM JAUCIUIUIUHBI,
comepkaHue paboOThl HE B TMOJHOW Mepe
COOTBETCTBYET 3asBIICHHON TEMe, 3asiBICHHAs
TeEMa packpbITa HEJIOCTATOYHO MOJIHO,
UCIIOJIb30BaHO HEOOJBIIOE KOJIMYECTBO HAYIHBIX
VUCTOYHHUKOB,  HapylleHa  JOTMYHOCTh U
IIOCJIEA0BATEILHOCTD B

U3JIOKEHUU  Marepuana, Tmpu  OoPOpMIICHUU
pabOThI UMEIOTCSI HEJIOUECTHI.

Y noBneTBop
HUTEIBHO

PaGora He COOTBETCTBYET MHEISIM W 3ajadam
JTUCIUIUINHBI, COJIepKaHUE PadOThl  HE
COOTBETCTBYET  3asIBJICHHOU TEME,
colepkaHue padOThl H3JIOKEHO HE HAyYHBIM
CTHUJIEM.

2-0

HeynosneTs
OpUTETBHO




Kpurepun oeHKH KOHTPOJIBHOW pabOThI:

Kpurepnn onenkun

bamner

Onenka

KoHTponbsHas paboTa mpeacTaBlicHa B
YCTaHOBJICHHBIN CPOK U 0()OpMJICHA B CTPOTOM
COOTBETCTBHH C M3JIOKCHHBIMH TPEOOBAHUSIMU;
- MOKa3aH BBICOKUI YPOBCHBb 3HAHUS M3yUYECHHOTO
MaTepHasa Imo 3aJaHHOW TeMe, MPOSIBIICH
TBOPYECKHH IMOX0]] IPH OTBETE HA BOTIPOCHI,
yMEHHE IITy00KO aHAIM3UPOBATh MPOOJIEMYy U
JienaTh 0000IIaIoIe BEIBOIBI,

- paboTa BBHITIOJHEHA TPAMOTHO C TOYKH 3PEHUS
IIOCTAaBJICHHOMN 3a/1a4H, T.€. 0€3 OIHOOK U
HEJ0YETOB MJIM JIOMYIICHO He 00Jiee OJHOTO
Heo4eTa.

5

OT1ianyeO

- KOHTpOJIbHAsi paboTa TMpeJcTaBiIcHA B
YCTAaHOBJICHHBIH CpOK W  odopmicHa B
COOTBETCTBHH C M3JIOKCHHBIMH TPEOOBAHUSIMHU;

- TOKa3aH JIOCTATOYHBIH ypOBEHb 3HAHUS
U3YYCHHOI'0 MaTepuaja 10 3aJlaHHOH TeMe,
NIPOSIBJICH TBOPYECKUN IMOAXOJA IPH OTBETE Ha
BOTIPOCHI, YMEHHUE aHAJIM3UPOBATh MPOOJIEMY U
JieaTh 0000IIAIOI1e BEIBOIBI,

- paboTa  BBINIOJIHEHA  IIOJIHOCTBIO, HO
JOTMYIIEHO B HEeW: a) He Ooyiee 0HOM HErpyOoit
OolIMOKY M OJHOI'O HEJOUETA

0) nii He 0oJsiee TBYX HEJIOYCTOB.

Xopouio

- KOHTpOJIbHAasi paboTa TMpejcTaBieHa B
YCTaHOBJICHHBIN CPOK, TIpU oopMiieHnn paboThI
JIOTYIICHBl HE3HAYUTEIbHbIE OTKJIOHEHUS OT
U3JI0’KEHHBIX TPEeOOBaHUIA;

- MOKa3aHbl MHUHUMAJbHBIE 3HAHHUS  TIO
OCHOBHBIM T€MaM KOHTPOJbHOM pabOTHI;

- BBITIOJTHEHO HE MEHEE MOJIOBUHBI PaOOTHI
WJIA TOMYIIEHBI B HEU

a) He OoJiee IByX rpyOBIX OMIHUOOK,

0) He Oonee ogHON rpyOOH OMMOKKM M OJHOTO
HEeJoYeTa,

B) He OoJiee IBYX-TpeX HETPyObIX OMHOOK,

') oJiHa HerpyOast omrOKa U TpU HEJI0UeTa,

1) IpH OTCYTCTBHH OIIHUOOK, 4—5 HET0UETOB

Y noBieTBop
HUTEIBHO

— YUCJIO OMMOOK U HEIOYETOB MPEBOCXOIUT
HOpPMY, MPH KOTOPOM MOKET OBITh BBICTABJICHA
OIICHKA  «YJOBJICTBOPUTEIBHO» WJIM  €CIIH

2-0

Heynosners
OPUTEITHHO




NPaBWJIBHO  BBIIIOJHEHO  MEHEE  IOJOBHHBI
paboThI;

eciu 00yyarouuics He MPUCTyIal K
BBITTOJIHEHUIO PAaOOTHI WIIH MPABUIIHHO BBITTOTHII
He Oosiee 10 MPOIIEHTOB BCEX 3aJIaHUIA.

Kpurepun oLeHKH NpakTHYeCKON paboThI:

No
/1

Kpurepun ouenku

bamner

Onenka

— TMPaKTHYECKOE 3aaHUC BBIIIOJIHEHO B
YCTaHOBJICHHBI CPOK C
HCIOJIL30BaHUEM pEKOMEH A
IIPEToaBaTeIs;
— TIOKa3aHBBICOKMH  ypOBEHb  3HAHHSA
U3YYCHHOT'0 MaTepraia IIo 3aaHHOM
TEME,

— TIPOSIBJICH TBOPYECKHM IMOIXOI,

— yMeHHe Ti1y0OKO aHaJM3HpPOBaTh MPOOIEMY
51 JeJaTh o0oO0marmme MIPaKTUKO-
OpPUEHTUPOBAHHBIC BHIBOJIBI;

paboTa BBINMOJHEHA O3 OIIMOOK M HEIOYETOB

WM JIOMYIIEHO He 00Jiee OJHOr0 HeJI0veTa.

5

OT1Tan4yHO

— TMPaKTHUYECKOE 3aJ]aHUE€  BBINOJIHEHO B
YCTAHOBJICHHBI  CPOK C

UCIIOJIb30BaHHEM pEKOMEH A
IIperoaBaTes;

— TMOKa3aH XOpOIIWHA YPOBEHb  BJIAQJCHUS
U3YYCHHBIM MaTEPUAJIOM 10 33JJaHHOU TeMe,

— paboTa  BBIMOJHEHa  MOJHOCTHIO,  HO
JOIYIIEHO B HEW:

a) He OoJiee OHOM HErpyOOi OMIMOKK M OJTHOTO

HepoueTa 0) uin He 0oyiee IByX HEJJOUETOB.

Xopo1o

— TPaKTUYECKOE 33JIaHHE€  BBINOJIHEHO B

YCTAHOBJIEHHBI  CPOK C YaCTHYHBIM

UCIIOJIb30BAHUEM peKOMeHaaun
peno1aBaTes;

— TPOJIEMOHCTPUPOBAHBI MUHHMAJTbHBIE
3HaHUS MO OCHOBHBIM TE€MaM HW3yYE€HHOTO
MaTepuaa;

— BBINIOJIHEHO HE MEHEE IMOJIOBUHBI PAOOTHI
WU JIONYyIIEHbI B HEMl a) He OoJjiee JBYX
rpyOBIX OIINOOK,

0) He Oosee onHOM TpyOOW OMIMOKM U OJHOTO

Y noBieTBop
WUTEJIbHO




HeJo4eTa, B) HE Ooyiee JBYX-TpeX HErpyObIxX
OIINOOK,

r) oJHa HerpyOas omwuOKa W TpU HeAoyeTa, 1)
IIPU OTCYTCTBUU OLINOOK, 4—5 HEI0YEeTOB

— YHCJIO OHMIMOOK M HEJO0YETOB MPEBOCXOUT
HOpMY, TIpU  KOTOpPOH  MOXKET  OBITh
BBICTABJICHA OIIEHKA «YIOBJICTBOPUTEIHHO
WIM €CJIM TPaBWIHHO BBIMOJHEHO MEHEe
MOJIOBUHBI 3aJIaHUS;

ecau  oOydawmuiics  He  OpucTynal K

BBITIOJIHCHUIO  3aJlaHWsl WM T[PaBUIBHO

BhIOJIHWIT He Oonee 10 mpoIeHTOB Bcex

3aJIaHU M.

2-0

Heynosiers
OPUTENBHO

Kpurepuu orienku 1abopatopHOil pabOTHI:

Ne
/o

Kpurepun ouenku

banner

Onenka

— 3aJIaHde BBHIMIOJIHEHO B  yCTAHOBJICHHBIH
CPOK C WCIIOJIb30BaHUEM pPEKOMEHIAIHA
Ipero/1aBaTes;
— TIOKa3aHBBICOKHA  ypOBEHb  3HAHHS
U3y4EeHHOT0 MaTepuaia IIo 3aJlaHHOU
TEME,

— TPOSIBIICH TBOPYECKUH MOIXOI,

— yMEHHE TIyOOKO aHaJWu3UpOBaTh MPOOIEMY
51 JeJ1aTh o0oO0maronue IPaKTUKO-
OpPUCHTHPOBAHHBIC BHIBO/IBL;

paboTa BBINOJHEHA O3 OIIMOOK M HEIOYETOB

WIN TOMYIIEHO He 00Jiee OAHOTO HEeJIOYEeTA.

5

OT1innyHO

3a1aHue BBIIIOJIHEHO B
YCTaHOBJIEHHBIA CPOK C

UCIIOJIb30BAHUEM peKOMeHaun
IpPenoaBaTes;

— TIOKa3aH XOpOUIMH  YpPOBEHb  BJIAJCHUS
U3YUYEHHBIM MAaTEpUAJIOM IO 33/IaHHOU TEeME,

— paboTa  BBIMOJHEHa  MOJHOCTBIO,  HO
JOMYIIEHO B HEW:

a) He OoJiee OHOM HETrpyOOi OMMOKH M OJTHOTO

HesoveTa 0) uiu He 0oJiee ABYX HEJOUETOB.

Xopouio

— 3aJaHue BBITIOJTHECHO B
YCTAHOBJICHHBIM CPOK € YaCTUYHBIM
HUCIOJIb30BAHUEM PEKOMEH TAI
npenoaaBaTes;

Y noBieTBop
WTEJIbHO




— TPOACMOHCTPUPOBAHBI MUHHAMAJTbHBIE
3HaHHWSI TI0 OCHOBHBIM TE€MaM H3yYE€HHOTO
MaTepuana;

— BBIIOJIHEHO HE MEHEe TOJIOBUHBI PabOTHI
WIM JIOMYIIEHB B HeW a) He Oojee ABYX
rpyObIX OINOOK,

0) He Oonee ogHOM rpyOON OMIMOKKM U OJHOTO

HeJoueTa, B) He Oosiee JBYX-TpeX HErpyObIx

OIINOOK,

r) oAHa HerpyOas ommOKa W TpU HEJoueTa, I)

IIPH OTCYTCTBUH OIMMOOK, 4—5 HEI0YEeTOB

— YHCJIO OHMIMOOK M HEJO0YETOB MPEBOCXOJUT
HOpMY, TIpU  KOTOpPOH  MOXKET  OBITh
BBICTABJICHA OLEHKA «YIOBJIETBOPUTEIBHO»
WM €CJIM MPAaBUIIBHO BBIMIOJIHEHO MEHEE
MOJIOBUHBI 3aJJaHUS;

2-0

Heynosiers
OpUTENIBHO

ecau  oOydamIluiics  He  OpucTynal K

BBITIOJTHEHUIO  3aJaHusl  WIM  T[PaBUIBHO

BBITIOJTHUJT O6omee 10 mpoIEHTOB Bcex

3aJTaHUN.

Kpurepun ouenku npoekra
Kpurepui YpoBHU chOPMHUPOBAHHOCTH HABBIKOB MPOCKTHOM
JEATEIIbHOCTU
bazoBbl1ii [ToBbIICHHBIN

CaMocTogTenpbHOE Pabora B nienom Pabora B nenom
npuoOpeTeHne CBUJIETEIILCTBYET O CBUJIETEIBCTBYET O

3HAHUU U PEIICHUE
po0JeM

CIIOCOOHOCTH
CaMOCTOATEIBHO C ONIOPOM
Ha IOMOILb PYKOBOJANUTEIIA

CIIocOOHOCTH
CaMOCTOSTEIbHO CTABUTH
po0JieMy ¥ HaXOJIUTh MMyTH

CTaBUTH IPOOJIEMY U €€ peLICHHUS;

HaxXOJUTh IIYyTH €€ IIPOJAEMOHCTPUPOBAHO
peLICHUS; cBOOOHOE BIIAJICHUE
IPOJAEMOHCTPUPOBAHA JIOTUYECKUMU OIEPALUSIMH,

CIIOCOOHOCTH MPUOOPETATh
HOBBIE 3HAHUS W/WIN
OCBaMBaTh HOBBIC CIIOCOOBI
JIEMCTBUM, IOCTUTATEL Oosee
rIIyOOKOTO TIOHUMaHUS
U3YYEHHOT'O

HABBIKAMU KPUTHYECKOTO
MBIIIJICHUS, YMEHHE
CaMOCTOSITEIbHO MBICJIUTH;
MPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTh Ha 3TOM
OCHOBE IPUOOPETATh HOBBIE
3HAHWS W/WIIA OCBAaNBATh
HOBBIE CITOCOOBI JCHCTBUM,
JOCTUTaTh 00Jee rIy0OKOro
MOHUMaHHUSI TPOOIIEMBI




3HaHUE peaMeTa

[IpoxemoHcTpUpPOBaHO
IOHUMAaHUE COICPKAHHUS
BBITIOJIHEHHOM paboThl. B
paboTe U B OTBETax Ha
BOTIPOCHI TI0 COJIEPYKAHUIO
paboThl OTCYTCTBYIOT
rpyObIe OMUOKHU

[IponemMoHCTPUPOBAHO
CBOOOJIHOE BIIaJICHUE
IIPEIMETOM IIPOCKTHOMN
nearenbHocT. OmuoKu
OTCYTCTBYIOT

PerynsartusHble ITIponeMoHCTPUPOBAHBI PaGora TiiatensHo
JEHCTBUS HaBBIKH ONPE/ICICHUS TEMBI | CTUIAHUPOBAHA U

Y TUTAHUPOBAHUS PaOOTHI. MIOCTIEI0BATEIHHO
Pabora noBeneHa 10 KOHIIA | peaTu30BaHa, CBOEBPEMEHHO
U TIpeJICTaBlIeHAa KOMHUCCHHU; | TIPOIICHBI BCE
HEKOTOPBIE ITAITbI HEOOXOMMBIE ITaITbI
BBITIOJTHSITACH IO 00CYXICHHS U
KOHTPOJIEM U TIpH IIPEICTaBJICHUS.
nojepxkKe pykoBoautens. | KoHTposb U KOppekIius
[Ipy >TOM MPOSIBISAIOTCSA | OCYIIECTBISUIHCH
OTJIEJIBHBIC SJIEMEHTHI CaMOCTOSITETTLHO
CaMOOIICHKH U
CaMOKOHTPOJIS
oOyyJaromerocs

KoMmmyHnukanms [TpoaeMoHCTpUPOBAHEI Tema sicHO ompenenieHa u
HaBBIKA 0OPMIICHUS MOSICHEHA.
IIPOEKTHOMN PabOTHI u | Tekct/cooOiieHune XopoIio

MTOSICHUTEIILHOM 3aITMCKH, a
TaKK€ MOATOTOBKHU MPOCTOMN
Mpe3eHTalu. ABTOP
OTBEYAET Ha BOIMPOCHI.

CTPYKTypuUpOBaHbl. Bce
MBICJTH BBIPQ)KEHBI SICHO,
JIOTUYHO, ITOCJIEI0BATENLHO,
apryMEHTHPOBAHHO.
Pabora/coo0l1ienue
BBI3BIBACT UHTEPEC. ABTOP
cBOOOJIHO OTBEYACT Ha
BOITPOCHI

Tabduuma cooTBeTCTBUA
0A/UILHO-PEUTUHIOBOI0 M OTMETOYHOT 0 KOHTPOJIS

YpoBennb Cymma TpaguuunoHHasi OLlEHKA
chopMHUpPOBAHHOCTH PEeTHHIOBBIX
KOMIIETEHIMH 0aJL10B
IToBbIIeHHBIHN 90-100 OTan4yHO
bazoBwrii 75-89 Xoporio
IToporoseiit 60-74 Y 10BIETBOPUTEIHHO
Henocratounsrit Menee 60 HeynoBieTBopuTEnbHO




Kpurepun ouenku auddepeHuupoBaHHOro 3a4€Ta:

G depeHIrpOBaHHOTO 3a4eTa.

HuddepeHunpoBaHHbld  3a4eT —
CTYIAEHTa 3a CeMecTp,

PCHICHUTIO TPAKTHUYCCKUX 3aa1.

HpOMe)KYTO‘IHaH aTTecTanud OCYHICCTBIIACTCA

B BUIC

npecienyeT Ielb OLEHUTh pPadoTy
MOJIyYEHHbIE TEOPETUYECKUE 3HAHUSA, UX IPOYHOCTH,
pa3BUTHE TBOPYECKOI'O MBIIUICHUSI, TPUOOPETEHHE HABBIKOB CaMOCTOSITEIBLHOMU
paboThl, yMEHHE CHHTE3UpPOBaTh TMOJYYCHHBbIE 3HAHUS W TMPUMEHITh HUX K

Ne
n/n

Kpurtepuu oneHku

Bbanabl

Ouenka

1

OOyuaronuiics Ipy OTBETE HA BCE BOMPOCHIL:

- IPOSIBUJT riryookue, TBOPYECKUE
CIIOCOOHOCTH B  TMOHUMAHMHM  H3JI0KECHUHU
y4eOHO-ITPOrPaMMHOTO marepuaa,
MOKa3bIBaCT BBICOKHUI YpPOBEHB
KOMIICTEHTHOCTH;

- YCBOWJI B3aMMOCBSI3b OCHOBHBIX MOHITHH U
JTMCUHUIUINH, UX 3HAYCHHE I puoOpeTaeMoii
npodeccuu; aHaTM3UPyeT OCHOBHBIC TIOHSATHUS
C TOYKH 3pCHHS pa3IMYHBIX aBTOPOB,
JIEMOHCTPHUPYS 3HAHHE y4eOHOi,
HIEPUOTUUCCKOM u MOHOTpadHuUeCcKOM
JIUTEPATyphl, 3aKOHOAATEIbCTBA B paMKax
TEMAaTUKH JUCHUIUIMHBI W TPAKTHKA €ro
PUMCHCHUS;

- MOKa3biBaeT  BCE  CTOPOHHUE U
CHUCTEMATHYCCKUE 3HAHHUS TCOPETUYECKOTO
MaTepuaia; BUAWT  MESKIUCIUIUIMHAPHBIC
CBSI3H;

- npodeccruoHaIbHO, IPaMOTHO,
IIOCJICIOBATEIIBHO, XOPOIIUM SI3BIKOM YETKO
u3jJaraeT  MaTepuay,  apryMEHTHPOBAHO
(GopMyTUPYET BHIBOIBI;

- TMOJHO, TPaMOTHO U IOCJICJIOBATEIHHO
W3JI0KWJI OTBETHIl HA BCE JOMOJHHUTCIHHBIC
BOIIPOCHI M 3a/IaHHSI.

5

OT1anyHO

- MOKa3blBa€T  JIOCTaTOYHBI  YpPOBEHb
KOMIETEHTHOCTH,  3HAHUS  JICKIMOHHOIO
Marepuana, ydyeOHOW U METOAMYECKOU
JUTEPATyphl, 3aKOHOAATENBCTBA U MPAKTHKU
€ro NMpUMEHEHUS;

- TIOKa3bIBa€T TMOJHOE, HO HEJOCTATOYHO

Xopouio




ryOOKOoe  3HaHUEe  Y4YeOHO-IIPOrpaMMHOTIO
MmaTepuana, JOMYCTHI Kakue-110o
HETOYHOCTH B OTBETaX, CBOOOJHO OIMEPHPYET
MOHATUSMHU, METOJIaMU OIICHKH NPUHATHUS

peLIEeHUN;

- UMeET IIPEACTaBICHUE 0
MEXIUCUUIUIMHAPDHBIX  CBA3AX,  YBA3BIBAECT
3HaHUs,  IIOJYyYEHHbIE  IIPU  U3YYECHUU
Pa3IMYHBIX JTUCLUILINH, yMeeT

AHAJIU3UPOBATh MPAKTUUECKUE CUTYyallUH, HO
JOMYCKAET HEKOTOPbIE MOTPEIIHOCTH;

- YBEPEHHO U MPOQPECCUOHATEHO, IPAMOTHBIM
SI3BIKOM, SICHO, YETKO W MOHSATHO U3JIaraer
COCTOSIHUE M CYThb BONPOCA; MPHUBIEKACTCS
WHOOPMATUBHBIN U WUIFOCTPUPOBAHHBIN
Marepuana, HO TIpU OTBETE JOMYCKAET
HEKOTOpbIE MOTPELIHOCTH;

- BONPOCHI, 3aJ]aBa€Mbl€ IK3aMEHATOPOM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPyAHEHUM.
Jlonyckaetcsi1-2 He3HAUUTEIbHBIE OTUOKH.

- TIOKa3pIBa€T  TIOBEPXHOCTHBIC  3HAHUS
y4eOHO-TIpOTpaMMHOTO ~ MaTepuaina,  IpH
OTBETE OTCYTCTBYET IOJDKHAsl CBS3b MEXKIY
aHaJIM30M, apryMeHTalueld ¥ BBIBOJIAMU;
OJTHAKO B IIEJIOM B TIOJTHEE OPHCHTUPYETCS B
IPOGUITHPYFOIIHAX TS TaHHOH
CHCIMATLHOCTH AUCIHILTNHAX;

- BIIQJICCT TNPAKTUYCCKUMH HaBBIKAMH, HO
qyBCTBYEeT ce0s HE YBEPCHHO NpU aHAIIN3e
MEXTUCITUTUIMHAPHBIX CBSI3EH;

- Ha TIOCTABIICHHBIE BOIMPOCHI OTBEYACT HE
YBEPEHHO;

- B OTBETE [OMYIIEH pSA JIOTHYECKHUX
OIINOOK, apryMeHTBI MIPUBJICKAIOTCS
HEJ0CTaTOYHO BECKHE;

- OTBET KOMIIO3UIITMOHHO HE BBICTPOCH,
JIEMOHCTPUPYETCS CpeIHU YPOBEHb
BIQJICHUSI  JIUTEPATYPHBIM  S3BIKOM  TIPH
bopMyTHpPOBAaHUN TE3UCOB U APTYMEHTOB;

- Ha TIOCTABJICHHBIE KOMHCCHUEH BOIIPOCHI
3aTpyIHSETCS C  OTBETaMH, ITOKa3bIBaeT
HEJI0OCTaTOYHO TIIyOOKHE 3HAHUS.
Jlonyckaetcst He 6onee 3—4 ommnoOoK.

Y 1oBIIETBO
PHUTEIBHO

- HC YCBOMJI 3HAYUTCJIBbHYIO 4YaCTb yqe6H0-

2-0

Heyno




IpPOrpaMMHOTO MaTepHalia WIH IOKa3bIBaeT
KpaiiHe cnaOble 3HaHUs y4yeOHOro maTtepuarna,
HU3KHUA YPOBEHb KOMIIETEHTHOCTH;
-IEMOHCTPHPYET  KpaiiHe HEYBEPEHHOE
M3JI0)KEHUE BOIIPOCa;

- UMEET cnaObIi YPOBEHB
npodeCCHOHATIBHBIX 3HAHUH, 3aTPyIHAETCS
Opyd aHauu3e TNPAKTUYECKUX CHUTYyalud; He
MOXKET TPHUBECTH TPUMEPHI W3 peaTbHON
NPaKTUKH,

- HE yBEpEHHO W  JIOTUYECKH  HE
NOCJICIOBATENIFHO ~ M3JlaraeT MaTepuan; B
OTBETE MPUCYTCTBYIOT CEPbE3HBIC HAPYIICHUS
KOMIIO3HIIMOHHBIE, PEUEBbIC 1 HOPMATUBHBIC;
- HEMpaBWJIBHO OTBEYAET HAa IOCTaBJICHHBIC
HK3aMEHATOPOM BOTIPOCHI HIIH 3aTPYIHSIETCS C
OTBETOM; OTKa3bIBa€TCsl OT OTBETA.

CraBuUTCS TIpH HATUYUHA  CBBIIIC  IISTH
OILINOOK.

BJIETBOPHU
TEJIBHO




4.1.

KOHTpOJILHO-OHeHO‘IHI)Ie cpeacrea
MaTepl/laJIbl OLECHOYHBIX CPEACTB JIJIST BXOAHOI'0O KOHTPOJIA

BXOI[HOC TECTHPOBAHMUE 0 TUCHUIIJINHE Xumus

Bapuant Ne 39

. YKaxwuTe pAan, conepncamm‘/’l TOJBKO KHMCJIOTHBIC OKCUJBI:

A — Naz0, Ca0, PbOg, SiOy;
b - P,03, Zn0O, BeO, Cr203;
B — SOs3, P20s5, N2O3, CO2;
I' - K20, CuO, CO, FeO.

. Kako¥t psan coneput nmunib aMmpoTepHble THAPOKCUADIL:

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

B — Mg(OH)2, Mn(OH)_, LiOH, NH1O0H;
I — Al(OH)3, Zn(OH)2, Cr(OH)s, Pb(OH)2.

. Yxaxute npaBuwibHoe HazBaHue coiu FeEOH(NO3)2:

A — runpokconutpar xenesa (11);
b — ruapokconuTtpar xenesa (111);
B — nuruapoxconutpat xenesa (I11);
I' — muruapoxconutpurt xenesa (111).

. ITpuBenute npaBuiIbHOE Ha3BaHue BemecTBa HoSO3:

A — cepHHUCTas KUCIIOTA;

b — cepHas kucinora;

B — cepoBoiopoiHas KUCoTa;
I' — okcup cepsr (1V).

. YKaxxuTe MOJIEKYJIIpHYIO popMyy ruapoopTodocdaTa Maruus:

A — MgHPOs3; b — Mg3(PO4)y; B — MgHPOg; ' — Mg(H2PO4)2.

Bapuant Ne 2

. Kaxkoit pAa COACPIKUT JIUIIb OCHOBHBIC OKCHU/IbI:

A — Mny07, CrOs, SO, N2Os;
b — NaO, CuO, CrO, FeO;

B - S03, P,0s5, K20, Cu20;
I' - ZnO, SnO, SiO2, NO.

. YKaxurte P, coz[epxcamm?l TOJIBKO OJHOOCHOBHBIC KHCJIOTHI:

A — HF, HBr, HNO3, H3POgy;

b — HI, HNO2, HCIO,4, CH3COOH;
B — H2,COs3, H3PO3, H2SOq4, H2Cr20O7;
I' - HPO3, H2S, HCIO, H2SiOs.

. Ykaxwure npaBuibHoe HazBaHue conu NaNOz:

A — HUTpaT HaTpus;
b — Hutpun Hatpus;
B — amun Hatpus;

I' — HuTpuT Hatpus.

. IlpuBenute mpaBunbHOe Ha3BaHue BemiecTBa NaxHPOu:

A — ruapoxcodocdar HaTpus;
b — runpodochur Harpus;
B — nuruapooprodocdar Hatpus;



I' — runpooprodocdar HaTpus.
5. VYkaxure MOJIEKYISIPHYIO GOPMYTy CEPOBOIOPOTHOMN KUCIOTHI:
A — H2S0g3; b — H:S; B - H2SO4; T — H2S,0:s.

Bapuant Ne 3
1. Vkaxwute psan, cogepxaiiui Tuib aM(pOTEpHbIE OKCHUJIBIL:
A — H20, Al,O3, Na;0O, CaO;
b - P203, K20, Cu20, SOg;
B - Sn0, Zn0O, BeO, Cr20s;
I' - Li:O, CO2, NO2, BaO.
2. Kakoii ps comepKuT TOJIBKO KUCIOPOICOAePKAIIIE KACIOTHI:
A — HF, H.Cr,07,HCI, CH3COOH;
b — HCIO, H3PO3, HBr, H2S04;
B — HI, HNO>, HCIO4, HS;
I' = HNO3, HPO3, H,CO3, HMnOs,.
3. llpuBeure npaBuibHOe Ha3Banue conn Ba(HCO3),:
A — ruznpoxapOoHat 6apusi;
b — runpocunukar Gapus;
B — nuruapoxap6onar 6apusi;
I' — nurunpocunukat 6apus.
4. Vxaxwure npaBwibHOE HazBaHue BemectBa FEOHSO4:
A — runpocynsdar xemnesa (111);
b — cyasdar rugpokcoxenesa (I1);
B — cyasdar rugpokcoskenesa (I1);
I' — cynsdur rugpokcosxeresa (11).

5. TlpuBenuTe MOJICKYIIPHYIO GOPMYITY a30THCTON KHCIIOTHI:
A —-HNO2;, B-HNO3; B - NHs; I' — N2Os.

BapuanT Ne 4
1. VkaxuTe psif, CoAep KAl TOIBKO KHCIOTHBIC OKCHJIBI:
A — Na2O, Ca0, PhO,, SiOz;
b - SiO,, SO,, N2Os, Cl,O7;
B - Al,O3, ZnO, BeO, Cr20s3;
I' - Cl,0, CuO, MgO, H20.
2. Kako# psii COACPKUT JIUILD 1IEJT0YH:
A — NaOH, KOH, RbOH, LiOH;
b — CsOH, Al(OH)z, Mg(OH)2, NH4OH;
B — Ba(OH)2, Fe(OH)3, Ca(OH)2, Cu(OH)2;
I' — Zn(OH)2, Cr(OH)., Pb(OH)4, FrOH.
3. Vkaxwure npaBuibHOE HazBaHue cosin Fex(SO4)s:
A — cynbdur xenesa (11);
b — cynsun xenesa (11);
B — cynbdar xenesa (11);
I — cynbdart xenesa (I11).
4. Tlpueaute mpaBuibHOE Ha3BaHue BemecTBa (ZNOH)3PO4:
A — oprodocdar 1uHKa;
b — tpuruapokcodocdar nuHKa;
B — oprodocdarruapokconmnka;
I' — runpooprodocdar nunka.
5. Vkaxkute MOJIEKYISIpHYIO GOpMYITy TUAPOCYIb(haTa MarHus:
A — Mg(HSOz3)2; b—Mg(HS)2; B - MgHSOg; I' — Mg(HSO4)z>.



Bapuanrt Ne 5

1. Kakoii psig cOep HUT TOIBKO aM(OTEPHBIE OKCHIBI:
A —Cr203, PbO, SnO, Al,0s;
b —2Zn0, MgO, SO, NO;
B — S0O;3, P20s5, N2Os, CO2;
I' - K20, MgO, SOs, Li20.
2. Kakoii psa coaep KUt JHILb OECKUCIOPOAHbIE KUCIOTBI:
A — H2S, HCI, HF, HI;
b — HBr, HNO3, HCIO, CH3COOH,;
B — H2S03, HCIO,, HNO», H3POy4;
I' — H,CO3, HMnOg4, HCIO4, H2SiOs.
3. Vkaxwure npaBuibHoe Ha3Banue coir Cr(OH):NOs:
A — runpokconutpar xpoma (l1);
b — ruapokconutpar xpoma (I11);
B — nuruapoxconutpat xpoma (I11);
I' — quruapokconutput xpoma (I11).
4. Tlpuenute mpaBuibHOE Ha3BaHue BemecTBa ZN(H2PO4)o:
A — ruapoopTodocdaT HMHKa;
b — nuruapooprodocdar nnnka;
B — opTodocdarrunpokconmnka;
I' — oprodocdar nuuka.
5. VYkaxuTte MOJEKYISIpHYIO (GOpMYyTy KPEMHUEBOH KHCIIOTHI:
A —HyS0O3; B-HyCO3; B-HySO4; T —HySiO:s.

4.2. Marepuajbl OLIeHOYHBIX CPEJCTB VIS TEKYIero KOHTPOJIs

4.2.1. CucteMbl 3aJaHNii B TecTOBOM opme

HazBanue temsl CtpoeHue aTOMOB XMMHUUYECKUX 3JIEMEHTOB M IPUPOIA
XUMHUYECKOU CBA3U
PesynpTaT 00ydueHus CocTtaBisITh XUMUYECKHE (POPMYJIBI COSTUHEHUN B

COOTBCTCTBHHU CO CTCIICHBIO OKHCICHUA XUMHNYCCKNX
9JICMCHTOB, HCXO4 U3 BAJICHTHOCTH U
QJICKTPOOTPHUIATCIIbHOCTH

OO01me KOMIIETEHIINU OK1

Bapuanr I.

1.B uem pusuueckuii cmMvlCii HomMepa nepuooa.

A) OKa3bpIBa€T KOJUYECTBO 3JIEKTPOHOB Ha BHEUIHEM SHEPreTUYECKOM YPOBHE;
b) nmoka3piBaeT KOJIMUECTBO YHEPIreTUUECKUX YPOBHEM;

B) cooTBeTCTBYET Bal€HTHOCTH AJIEMEHTA.

2. B nobounwvie nooepynnul nepuoouteckol Cucmembl 8X005m.
A) XUMHYECKHE dTIEMEHTHI MAJIBIX TTEPUOJIOB;

b) xuMnueckue 31eMeHTbI OOJIBIINX IEPUOOB;

B) xumudeckue 3IeMEeHTHI MaIbIX B OOJBIIUX TIEPUOIOB.




3. Amomnulil paouyc ¢ ysenuyeruem 3apaoa 10pa 8 21asHol nooepynne:
A) yBennuuBaercs;  b) yMeHblnaercs; B) He uzmensercs.

4. Dnemenmapuas yacmuya A0pa amoma, onpeoesiiowmds e2o 3apao:
A) melitpoH;  b) mpotoH; B) snextpon.

5. Kakoe xapakmep ceoticmes 8vicuieco okcuoa xumuieckozo snemenma Ne 16:
A) OCHOBHBIN; b) amdorepusiii; B) xucnotHbIi.

6. Yem paznuuaromcs A0pa u3omonos:
A) 4KCIIOM TPOTOHOB U YMCIIOM HEUTPOHOB;  b) uncinom npotoHos; B) ynciom
HEUTPOHOB.

7. Kaxou anemenm nposeisem Hauboaee APKO GblpAdiCeHHble HeMemariuieckKue
ceolcmea:
A) xucnopon;  b)cepa;  B) cenen.

8. Kaxou snemenm npossisem Haubojiee SAPKO BbIPANCEHHblE MeMmAaliudecKue
ceolcmea:

A) nurtuii; b) pyouamii; B) kanmii.

9. Aopo amoma cocmoum u3:

A) IPOTOHOB U 3JIEKTPOHOB;  b) 2JIEKTPOHOB U HEUTPOHOB; B) nelitpoHoB u
IPOTOHOB.

10. Kakx uzmeHnaomcs ceolcmea 2/1eMeHmo8 6HYmMpU nepuooa ¢ yeeludeHuem
3aps0a s0ep ux amomos:
A) MJ1aBHO; b) ckaukooOpasHo; B) He uzmeHstoTcs.

Bapuanr 1.

1. Kakue snemenmapHvle uacmuywbl 6X008m 6 COCMA8 amoMHO20 A0pa:
A) TOJIBKO IPOTOHBI

B) ToabKO HEUTPOHBI

C) npOTOHBI U HEUTPOHBI

D) HEeUTPOHBI U IEKTPOHBI

2. DKcnepumenmanbHo OOHAPYHCUTL DJIEKMPOHbL 8 COCMmase amomos U 0anl UM
Ha38aHuUe YUeHbll-PU3UK:

A) x.Tomcon B koHue XIX B.

B) XK.Ileppen B XIX B.

C) Cronu B XIX B.

D) O.Pe3epdopn B XX B.

3. Maccy, pasnyro macce amoma 8000po0a (NPUHAMOU 8 XUMUU 34 eOUHUYy), u
3apa0 +1 umerom cneodyowjue s1eMeHmapHble Yacmuybl:

A) HEUTPOHBI

B) snexTponbl

C) noHsI



D) npotonsl

4. Ilpu noodaue 6vICOKO20 HANPANCEHUS HA INEKMPOObl & GaKyyme Obvlio
0OHapydiceno  sAGNeHue, HA36aAHHOe KAMOOHubIMuU ayyamu. Kamoouwvlie nyyu
OKAa3anuUcCh:

A) IOTOKOM 3JIEKTPOHOB OT aHOAA K KaTOAy

B) n0TOKOM 37€KTPOHOB OT KaTo/Aa K aHOY

C) NOTOKOM MPOTOHOB OT aHOAA K KaTOAY

D) noTokoM NpOTOHOB OT KaTo/1a K aHOAY

5. Onpedeﬂume YUCTIO IIEKNMPOHRO6 6 amome adHceesa.
A) 26
B) 30
C) 56
D) 55

6. B ocHoge s10epHbIX Npoyeccos 1excum usmeHeHue.
A) gmcna 2JIGKTPOHOB B aTOME

B) uncia HEWTPOHOB B sA/1pe aToMa

C) uuciia IpOTOHOB B A/Ip€ aToMa

D) maccel atoma

7. Kaxue wacmuywl Ha3vi8aromces u3omonamis:

A) aTOMBI, UMEIOIIME OJIMHAKOBOE YMCIIO TPOTOHOB U HEUTPOHOB B SIApPE

B) aTombl, nMeromne oAMHAKOBBIN 3apsiji, HO pa3HYIO Maccy

C) aToMBbl ¢ pa3HbIM 3apsAA0M sJipa, HO C OJIMHAKOBOW Maccou

D) pa3HOBUIHOCTH ATOMOB OJTHOT'O M TOTO € AJIEMEHTa, UMEIOIIYI0 Pa3HOE YUCIIO
AIEKTPOHOB

8. Tpumuu - >mo uzomon:
A) TuTaHa

B) Bogopona

C) xuopa

D) renus

9. Dnexmponvl amomMHOU 000I0YKU HAXOOSAMCA HA HEKOMOPOM DACCMOSHUU OMm
a0pa amoma, HO He NPUMASUBAIOMC K NOJIONCUMENTbHO 3APANCEHHOM) s0pY,
NOMOMY 4mo:

A) 2IIEKTPOHBI B aTOME TIOCTOSIHHO JABUKYTCSI BOKPYT siApa

B) snexTpoHbI B aTOME HE UMEIOT OTPHUIATEIHHOTO 3apsia

C) 37eKTPOHBI CUIIBHO YJaJ€HBI OT sIpa

D) 3apsia sigpa MeHbIIE, YeM 3aps]l SJIEKTPOHOB

10. Yucno snexmponos Ha eHeuiHeM OdHepeemudecKkom YposHe IeKMPOHHOU
00010YKU amMomMa OJisl XUMUYECKUX DJIEMEHMO8 2NAGHbIX NOO2PYNN PABHO:

A) HOMepy psana B Tabiuiie MeHnjeneena

B) Homepy nepuona B Tabiuiie Meneneena

C) oTHOCHUTEIHLHOM aTOMHON Macce XUMHUYECKOTO JIEMEHTA



D) Homepy rpynmnsl

11. Maxcumanvhoe uucio 31eKmpoHO8 HA 6MOPOM IHEP2eMU4ecKoM YpOGHe 8
amome:

A) nBa

B) Bocemb

C) uetnipe

D) onun

12. Bvibepume seproe ymeepicoeHue:

A) deM MeHbIE 3amac PHEPrHH JJIEKTPOHA, TEM MEHBIIEe IO pa3MepaM ero
opOuTanb

B) dem Oomplie 3amac PHEPrHHM SJEKTPOHA, TEM MEHBIIE IO pa3MepaM ero
opOuTanb

C) pa3mepsl opOuTaneil AIEKTPOHOB CBSI3aHBI C KOJHMYECTBOM OJIJIEKTPOHOB HA
JaHHOU opOuTanu

D) pasmep opOuUTany HE 3aBUCHUT OT SHEPTUU IIIEKTPOHA

13. Bovibepume 06a snemenma, ceoucmea Komopwvlx OyOym noSMoOpsamcs, eciu
KOHGhu2ypayuu ux GHeUHUX IHePeemu4eckux ypoeHell.

A) 2s? u 3s%3p°®

B) 25?2p° u 3s23p°

C) 2s%u 2s%2p°

D) 1s? u 1s?

14. Bvibepume xumuueckuii 31eMenm, KOMOPbIL OMAUYAECS OmM OCMATIbHbIX 1O
XUMUYECKUM CBOUCMBAM (AKMUBHOCU):

A) Ne5

B) 18

C) Ne2

D) Nel0O

15. Amom o2nemenma umeem  INeKMPOHHYIO — KOH@UIYpayuio  HeulHe2o
anepeemuyecko2o yposns 3. [[ns nezo naubonee xapakmepHoe c60tiCmeo:

A) oTHaBaTh U MPUHUMATH AJIEKTPOHBI

B) npuHrMaTh 31€KTPOHBI

C) He U3MEHSTh CTENEHb OKUCICHUSI B XUMUYECKUX PEAKIIMIX

D) oTtnaBath 37€KTPOHBI

16. Vkaocxcume neseproe ymeepoicoenue:

A) B mpenenax OJHON M TOW ke IpymIbl (B IVIAaBHOW MOJTPYIINE) YMEHbIIIAETCS
paauyc aToma

B) B npenenax onaHOW U TOM ke TpyMIibl (B INIABHON MOATPYMIE) YBEIUYUBAIOTCS
3apsiibl aTOMHBIX SIIEP

C) B npenenax OJHON U TOW ke rpynisl (B TJIABHOW MOJTPYIINE) YBEIUUYHUBAIOTCS
METAJUTMYECKHUE CBOICTBA 3JIEMEHTA



D) B mpenenax ogHON U TOW e TPyNIbl (B IJIaBHOW MOATPYIIE) PacTET YHUCIIO
ASHEPreTUYECKUX YPOBHEH B aTOME

17. Kax nasviearomcs paouoakxmugHvle 1y4u, KOmopbvle He HeCym 21eKmpuieckozo
3apsoa:

A) 6erra-nyuun

B) xucnopoansiii raz

C) ramma-nyuu

D) anbda-nyun

18. Ha oonom p-nodyposre He modicem HAX0OUmuvCsl.
A) 1 snexTpoH

B) 6 anextpoHOB

C) 8 anexTpoHOB

D) 2 anexTpona

19. Dnemenm c nopsiokosvim Homepom 15, umeem:

A) NSTh BHEMIHKUX 3JIEKTPOHOB B KOHPUTypaiuu 3s33p2
B) Tk BHEIHUX 3JIEKTPOHOB B KoHpurypauuu 3s°3p°
C) nATh BHENIHUX HIEKTPOHOB B KOHQUrypauuu 3s23p3
D) naTh BHEMIHUX SJIEKTPOHOB B KOHpUrypauuu 3s13p*

20. KaKyIO MUHUMANIbHYIO U MAKCUMAIbHYIO 6AJ€HMHOCMb Uumeent cepa 6
XUMUYECKUX COCOUHEHUSX:

A) Il n VI

B)IVu VI

COllulV

D)Iull

Ha3zanue tembl Kiaccudukarnys, HOMEHKIATypa U CTPOSHHUE
HEOPraHMYECKUX BEIECTB

PesynpraT 0OyueHus KnaccudunmpoBath HeopraHuyecKkue BEIIeCcTBa B
COOTBETCTBUH C UX CTPOCHUEM

OO01me KOMIETCHIINH OK 01

Bapuant Ne 45

1. Vkaxute psn, coaepKamuid TOJIbKO KUCIOTHBIE OKCHIBI:
A — Na20, Ca0, PhOq, SiOz;
b — P»03, Zn0O, BeO, Cr,03;
B — SO3, P20s, N2O3, CO2;
I' - K20, CuO, CO, FeO.
2. Kaxkoit pan coaepKuT ITuib aM(pOTEepPHbIE TUAPOKCUIDIL:
A — Sn(OH)2, Ba(OH)2, Fe(OH)3, NaOH;
b — KOH, Ca(OH)2, Cu(OH)., RbOH;
B — Mg(OH)2, Mn(OH)2, LiOH, NH4OH,;
I' — Al(OH)3, Zn(OH)2, Cr(OH)s, Pb(OH)>.
3. Vxaxwure npaBuwibHoe HazBanue coyin FEOH(NO3)2:




A — runpokconutpar xenesa (11);
b — ruapokconuTtpar xenesa (111);
B — nuruapokconutpar xenesa (111);
I' — muruapoxconutput xenesa (111).
4. TlpuBenute npaBmiIbHOE Ha3BaHue BemecTBa HoSOs:
A — cepHHCTasI KUCIOTA;
b — cepnas xucinora;
B — cepoBoiopo/iHas Kuciora;
I' — okeup cepsi (1V).
5. VYxkaxwure MOJEKyIsipHYI0 hopMyny ruapooptodocdara marHus:
A — MgHPO;3; B — Mg3(POas)2; B — MgHPOy4; I — Mg(H2PO4).

Bapuant Ne 2
1. Kakoii psa coaep XUT JUIIb OCHOBHbBIE OKCUbIL:
A — Mn207, CrOs, SO2, N2Os:
b — Na20, CuO, CrO, FeO;
B — SOs3, P20s, K20, Cu20:;
I' — ZnO, SnO, SiO,, NO.
2. YKaxWTe psii, COJEPIKAIINI TOJBKO 0THOOCHOBHBIC KHCIIOTHI:
A — HF, HBr, HNO3, H3POyq;
b — HI, HNO2, HCIO4, CH3COOH;
B — H2CO3, H3PO3, H2SO4, HoCr207;
I' — HPO3, H,S, HCIO, H,SiO:s.
3. VYxaxwure npaBuwibHOe HazBaHue coiii NaNOa:
A — HUTpAT HATpHUS;
b — Hutpun Hatpus;
B — amun natpus;
I — HuTpUT HATpUSL.
4. TlpuBenute npaBuibHOE Ha3zBaHue BemecTBa Na;HPO4:
A — rugpokcodocdaT HATPHUS;
b — runpodochut HaTpus;
B — qurunpooprodocdar Hatpus;
I' — ruppooprodocdar HaTpus.
5. Ykaxurte MOJIEKYISIPHYIO (OPMYITY CEPOBOJIOPOTHOMN KUCIOTHI:
A — H2S0s; b - H.S; B —H>SO4; T —H25,0s.

Bapuant Ne 3
1. VYkaxwute psn, comepxKaiiuii TUirs aMm(poTepHbIe OKCHIBI:
A — H20, Al,O3, Naz0, CaO;
b - P203, K20, Cu20, SO;
B —Sn0, Zn0O, BeO, Cr20s;
I' - Li2O, CO2, NO2, BaO.
2. Kakoii psa coepXKuT TOJIBKO KUCIOPOJICOAepKAIINE KUCIOTHI:
A — HF, H2Cr,07,HCI, CH3COOH;
b — HCIO, H3POs3, HBr, H2SOq;
B — HI, HNO2, HCIO4, H-S;
I' — HNO3, HPO3, H,CO3, HMnOa4.
3. [IpuBeaure npaBuibHOE Ha3Banue coym Ba(HCO3)2:
A — runpoxapOoHaT Oapusi;
b — runpocunukar Gapus;
B — nuruapoxap6onat 6apus;
I' — nuruapocunukat 6apusi.



4. Vxaxwure npaBuibHOe HazBaHue BemectBa FEOHSO4:
A — runpocynedar xenesa (111);
b — cynabdar rugpokcoxenesa (I1);
B — cyabdar rugpokcosxenesa (I1);
I' — cynbdut rugpoxcosxenesa (111).
5. IlpuBenurte MOJEKYIAPHYIO (POPMYITY Q30TUCTON KHUCIOTHI:
A —HNO2; B —-HNOs; B — NHs; I' — N2O:s.

Bapuaunr Ne 4
1. Yxkaxkure psij, CoaepKamnuii TOJIbKO KUCIOTHBIE OKCHJIBI:
A —Nax0, CaO, PbO, SiOz;
b - SiO,, SO2, N2Os, Cl,07;
B - AlbO3, ZnO, BeO, Cr,03;
I' - Cl,O, CuO, MgO, H:0.
2. Kaxko# psifi COOEpKUT JTUIIH IO
A — NaOH, KOH, RbOH, LiOH,;
b — CsOH, AI(OH)s, Mg(OH)2, NH4OH;
B — Ba(OH)2, Fe(OH)3, Ca(OH)., Cu(OH)>;
I' — Zn(OH)2, Cr(OH)., Pb(OH)4, FrOH.
3. Vkaxwure npaBuibHOE HazBaHue cosu Fex(SO4)s:
A — cynbdur xenesa (11);
b — cynedun xenesa (11);
B — cynedar xenesa (11);
I' — cynbdar xenesza (11).
4. TlpuBenute npaBmibHOE Ha3BaHue BernecTBa (ZNOH)3PO4:
A — oprodocdat MHKa;
b — tpurnapokcodocdar nuHka;
B — oprodocdarruapokconntka,
I' — ruapooprodocdar uHKa.
5. YKaxuTe MOJIEKYJSIpHYIO (hopMyny rHapoCyIb(ara MarHus:

A —Mg(HSOs)2; B—Mg(HS)2; B — MgHSOq; ' — Mg(HSO4)..

Bapuant Ne 5

1. Kakoit psii COIEpKUT TOIBKO aM(OTEPHBIC OKCHIBI:
A — Cr03, PbO, SnO, Al,O3;
b —Zn0O, MgO, SO., NO;
B — S0O3, P20s5, N2Os, CO2;
I' - K20, MgO, SOs, Li20.

2. Kaxkoii psii COIEpUT JTHITb OECKUCIOPOTHBIC KUCIOTHI:
A — H2S, HCI, HF, HI;
b — HBr, HNOs, HCIO, CH3COOH,;
B — H2S03, HCIO,, HNOy, H3POy4;
I' — H2,CO3, HMnO4, HCIO4, H»SiOs.

3. Vkaxwure npaBuibHoe Ha3Banue coiu Cr(OH):NOs:

A — ruapokconutpat xpoma (11);
b — runpokconutpar xpoma (I11);
B — muruapokconutpat xpoma (I1);
I' — nuruapoxcorutput xpoma (I11).

4. TlpuBenute npaBuibHOE Ha3BaHue BemiecTBa ZN(H2PO4)2:
A — ruapooprodocdat nuHKa;
b — muruapooprodocdar nnHka;



B — oprodocharrunpokcornmuka;
I' — opTodocdar nunka.

5. Ykaxure MOJEKYIIpHYIO (GOPMYTy KPEMHHUEBOM KHCIOTHI:
A —H2S03; B-H2CO3; B—-H2SO4; T —H2SiOs.

HazBaHue TeMbl DU3UKO-XMMUYECKUE CBOMCTBA HEOPTAHUYECKUX
BEIIECTB
PesynbTaT 00ydyeHus CocTaBnATh ypaBHEHUSI XUMUYECKUX PEAKIUAN

MOHHOTO 0OMEHA C y4acTHEM HEOPTraHUYEeCKHUX
BemecTB. COCTaBISATh YPABHEHUSI XUMUUYECKUX
peakIuii HOHHOTO OOMEHA C yJacTUeM
HEOPraHMYECKUX BEIECTB

OO1ue KOMIETCHITUH OK 01, OK 02

1. K kaxomy knaccy neopeanuyeckux coeournenuti omuocumesi Mg(OH),?
A. OCHOBHBIE COJH

B. ocHOBHBIE OKCHIBI

C. ocHOBaHUs

D. amdorepHbIe THAPOKCH/TBI

2. K kaxomy xnaccy neopeanuueckux coeounenuti omuocumcs P2Os?
A. kuciopoocoaepKaias KucioTa

B. HeconeoOpasyrommii oKcug

C. KUCJIOTHBIH OKCHU/I

D. cpennss coiib

3. Kakosa gpopmyna oueuopoghocghpama nampusn?
A. NazPO,

B. Na,HPO,4

C. NaH,PO,4

D. NaPO;

4. Dopmyna kuciomuozo oxcuda, coomgemcmayrowezo kuciome HzPOq:
A. P20s

B. P03

C. PH3

D. H3PO3

5. Kakoe coedunenue sensiemcsi npeocmasumenem KUCLOPOOOCOOEPHCAUUX
Kuciom?

A. HSO3

B. HCI

C. H,S

D. SO;

6. Kaxoe coedunenue aensemcs npeocmagumesiem HepacmeopumMbix 0CHOBAHUL?
A.KOH

B. NaOH




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

7. Vkaoswcume pso coedunenutl, cooepaicauyuii moavko pacmeopumble OCHOBAHUA:
A. KOH, Ca(OH),, NaOH

B. KOH, Fe(OH),, Fe(OH)3

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

D. NaOH, KOH, Ba(OH),

8. Onpedenume mun coau KHSOq4:
A. cpennsis

B. ocuéBHas

C. cMmenranHas

D. xucnas

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

B. ocHOBHas

C. cmemanHas

D. xucmas

10. Vxaosicume pso, cooepacawuii mobKo KUCIOMHbBIE OKCUOBL!
A. Na;0O, CaO, CO,

B. SO,, CuO, CrOs

C. Mn207, CUO, CrOs

D. SO3, COy, P20s

11. K xaxoti epynne oxcudos omnocumcs BaO:
A. HeconeoOpasyrorue

B. amdorepHsbie

C. ocHOBHBIE

D. kucnotHsie

12. C kaxum u3 nepeuucieHHbix eujecmes 6yoem 83aumooeticmeosams 2UOPOKCUO
Kanusi.

A. Na,O

B. SO3

C. Ca(OH)2
D. NaCl

13. Kakoe u3 eewyecme npu pacmeopenuu 8 600e 00pasyem Kuciomy:
A. NaCl

B. CaO

C. SO3

D. NH3

14. C pazbasnenHoll cepHoll KUCIOMOU MOACEM B3AUMOOEUCMBOBAMDb.
A. Ag
B. Fe
C.Cu



D. Pt

15. Eokue wénouu obnaoarom C8OUCMEOM paspyulams pacmumenvHbvle U
arcusomuvie mrxanu. Taxumu ceoticmeamu He ooaadaem.:

A. NaOH

B. KOH

C. LiOH

D. CU(OH)z

16. C pacmeopom eudpoxcuoa Kaaus 3aumooeticmayem.
A. Ag
B. Cu
C.Fe
D. Al

17. Ilpu mepmuueckxom paznodxceHuu Kakou U3 YKA3AHHuIX cojel obpazyemcs
00OHOBPEMEHHO OCHOBHOU U KUCTOMHBIU OKCUObL!

A. CaCO3

B. NH4NO3

C. NaNO3

D. KCIO3

18. Kaxoe u3 ykazauHwvlx c80UCME A61A€MCs XAPAKMEPHbIM 051 600HbIX
pacmeopos8 KUCIOm:

A. OKpammBaroT pacCTBOPbI METUJIOBOTO OPAHKEBOT'O B KEITHIN I[BET

B. okpammBaroT pacTBop JakmMyca B KPACHBIN LIBET

C. okpamuBaroT pactBop ¢eHoynTanernHa B MAIMHOBBIH IIBET

D. okpamuBaroT pacTBOp JIAKMyCa B CHHUM LIBET

19. Kakue napul coeOuneruli he Mo2ym peazuposams meicoy coOoll:
A. CaO u H,O

B. Na,O u SO3

C. CO,u SO,

D. MgO u CO;

20. B kaxom u3z npusedéHubix ypasHeHUull peakyuii 00paszyemcst colb U 8000pP00:
A. Zn + H,SO4 —

B. KOH + HCI —

C. CaO + HNO3z; —

D.Ca+ H),O —

Ha3Banwne TeMbl XHAMHUYCCKUHA aHAJIH3 TTPOO BOJIBI

PesynbpTat 00ydeHus HccnenoBaTh XUMHUYECKUW COCTaB MPOO BOJIbI
OO6nre KOMIETEHIINU OK 01, OK 02, OK 07, IIK 3.3

1. Camoe pacnpocTpaHEHHOE BEMIECTBO HA 3eMJIE:
a) MECOK;
0) rnuHa;




B) BOJIa;
T') KUCTIOPOJT

2. ®opmyIia BOABL:
a) NO

6) H20

B) H203

r) HO2

3. OTHOCHUTENIbHAS MOJICKYJISIPHAS Macca OHOW MOJICKYJIBI BOJIBI:
a) 18

0) 18 r/monb

B) 181

r) 32

4. XvMu4ecKasi CBSI3b B MOJICKYJIE BOJIBI:
A) nonHas

0) KOB.MOJsIpHAS

B) KOB.HETIOJISIpHAS

') BOAOPOIHAS

S. Temneparypa KANIEHUS BOJBI:
a) 0°C

0) 4°C

B) 100°C

r) 200°C

6. KakoBbl OCHOBHBIE CBOMCTBA Y BOJIbI:
a) MPO3pPavYHOCTh, COJICHOCTH;

0) HEIOCTOSTHCTBO ()OPMBI, TCKY4ECTh;
B) OECIIBETHOCTH; MyTHOCTb.

7. UTO MpOUCXOIUT € BOJIOM Ipu Temiiepatype Huxe 0°C?
a) 3aKUIIAET;

0) ocTaercs B )KHJIKOM COCTOSTHUU;

B) 3aMep3aer.

8. UTo mMpouCXOauT ¢ BOJOM U 3aMep3aHun?
a) pacuupseTcs;

0) cKHMaeTCs;

B) ocTaeTcs 0e3 N3MEHECHUH.

9. Ilo xako¥ NMpUYUHE Jie] HE TOHET?
a) TOHKUK;
0) Jierde BOJbI;



B) IPO3pPAYHBIi.
I') KpaCHBBIH.

10. Conepxanne BOOOpO/ia B BOJE:
a) 89%

0) 2%

B) 11%

r) 20%

Hazsanue TeMbl XHUMHUYCCKUUN KOHTPOJIb Ka9CCTBA NPOAYKTOB TUTAHUA

Pe?)y.]IBTaT O6y‘leHI/I$I HCCJ’IGI[OB&TB XUMHUYECKHUN COCTAB MPpOOAYKTOB
IIUTAaHUA

OO01mme KOMNETEHIINN OK 01, OK 02, OK 07, IIK 3.3

1. Peakyus cudponuza xapakmepHa 0.
a) )KUpOB; 0) albJACTUJIOB, B) CIIUPTOB; TI')apPOMATHYECKUX yTIIEBOIOPOJIOB.

2. Peaxyus «cepebpsinoco 3epxkana» xapaxmepua o
a) GpykTO3bl; O) IITIOKO3BI; B) Kpaxmana; T) IEJITIOJ03HI.

3. B nepsuunoti cmpykmype monexy1 6eika oCmamxu AMUHOKUCIION COeOUHEHbL
MexHcdy coboll NocpedCmeom ciedyroujelt XUMU4ecKol CeA3U.

a) nucynbuaHas; 0) BOAOpPOJHAsA;, B) NENTHAHAsS; T') MOHHAS.

4. Ilpu euoponuze benxka obpazyromcsi:
a) aMUHOKHCIIOTHI; 0) KpaxMall; B) LIEJUIIONI03a; T) caxaposa.

5. Ilpoyecc neobpamumozo céepmuléanusi OEIKO8 Ha3bl8AEMC A
a) TIOJIMKOHJICHCAIUs;, O) MOoJIMMEpHU3anusl; B) ACHATypalus; T) THOPUIU3AIINS.

6. Bmopuunas cmpykmypa 6enka 00yciogieHa ceazvio:
a) MIOHHOM; 0) KOBaJEHTHOMW; B) BOJAOPOJHOMN; T) MENTHUIHOM.

7. Koneunvim npooykmom euopoau3a Kpaxmana Aenaemcs:
a) caxaposa; 0) I7IIOKO3a; B) LEJUTIOJIO3a; T) ATaHOJ.

8. Benxu 6 omauyue om y2ne6o008:

a) TUIPOJIU3YIOTCS 10 aMUHOB; 0) HE OKHUCIISIIOTCS. KUCTIOPOIOM;
B) HE PEarupyroT C a30THON KHUCIIOTOM; ') COJIepkKaT B CBOEM COCTABE ATOMBI
azora.

9. Bepnul u cnedyrowue cysicoeHus: 0 KaueCmeeHHbIX peakyusx Ha OenKu:
A) C consimu cBUHIIA O€JIKU AAI0T OPAHXKEBOE OKpaIIMBaHUE.
b) Ilpu nelicTBuM a30THOM KUCIOTHI HA OEJI0K MOSBIISETCS JKEJITOE OKpallIMBaHUE.




a) BEpHO TOJbKO A; 0) BepHO TOJIBKO b; B) BepHBI 00a Cy>KIeHus; T) 00a Cy>KICHUS
HEBEPHBI.

10. Bepnvl 1u crnedyrowue cysxcoenus 0o y2ne8ooax:

A) K nonucaxapugaM OTHOCSITCS LIEJTIOJI03a U Kpaxmall.

b) ['nmroko3a TUNUYHBINA IPEACTABUTEND I'€KCO3.

a) BepHO ToJbKO A; 0) BepHO ToJIbKO b; B) BepHBI 00a cyxaeHus; r) oda
CYXKJICHUsI HEBEPHBI.

HaszBaHue TeMbl XUMUYECKUM aHaIn3 TPOO MOYBHI

Pe3ynpTaT 00yueHus HccenenoBath XUMHYECKUN COCTAB TPOO MOYBEI

OO01mre KOMNETEHIINT OK 01, OK 02, OK 07, IIK 3.3

1. Kaxoui hakmop yuumoieaemcs npu pazmeuwjeHuu npeonpusmuil no
npou3600cmey KaauiHvlx yooopenuu?

1) TpynoBoii

2) ceIppeBOU

3) sHepreTUdeCcKuit

4) BOOHBIN

2. B kakom u3 20po0oeé npouszeooam gocghopnuie yooopenus?

1) Kupos

2) Mocksa

3) BockpeceHck

4) Ya

3. Kakoii 6ud npodyKkyuu XumuuecKkoil npOMbluiAeHHOCHU RPOU3800AN HA
MemanaypeuuecKkux komounamax?

1) pocdopubie yanodpenus

2) a30THBIC YI0OpCHUS

3) KanuitHbIC YI0O0pECHUS

4) XMMHUYECKOE BOJIOKHO

4. Ykasicume yenmp npou3zeo00cmea KaauiiHblx yooopeHuil.

1) bepe3nuku

2) CanaBar

3) Uepenosery

4) AnatuTsl

5. Ykastcume 2opoo, 6 komopom umeemcsa npouzeo00cmeo a3omHuvlx yooopeHuil
Ha omx00ax MemaniypzudecKko20 Komounama.

1) MockBa

2) HoBoMOCKOBCK

3) Yepemnosern

4) BockpeceHck

6. Umo sasnaemcs colpvem 0711 nPOU3800CH A A30MHBIX YOOOpeHu?
1) anaTuThl

2) U3BECTHSIK

3) npupoaHbIi ra3




4) kayuyk

7. Umo saenaemca colpvem 011 npouzeoocmea hocghopruuvix yooopenuit?
1) u3BeCTHSIK

2) xene3Has pyna

3) He1h

4) anaTUTHI

8. 3a600v1 no npouszeodcmaey azomuvix yOOOPEeHUIl pA3Meuiaomcs:
1) B paitonax no0Obuu HedTH

2) B palioHax q0ObIYM raza

3) y MarucTpajgbHbIX Ta30IPOBOJIOB

4) B IIEHTpaXx TSHKEJIOr0 MAITUHOCTPOCHHUS

9. Yemanoeume coomeemcmeus:

Bun yno6pennii LleHTp mpoU3BOACTBA
1) ®ocdopHsbie A. ConmmkamMcK

2) A30THBIE b. YBaposo

3) Kanuiinsie B. HeBnHHOMBICCK

10. Kakue 06a ux nepeuuciennvix 20p0008 AGNAIONMCA UEHMPAMU
nPoOU3600CM A MUHEPATbHBIX YOOOpenuil? 3anuwiume 6 madauyy yugdpol, noo
KOmMOopbIMU YKA3AHbl IMU 20Pood.

1) Cankr-IleTepOypr

2) ConukaMck

3) HeBUHHOMBICCK

4) Ya

5) bapnayn

11. B kakux 08yx u3 nepeducieHuvix pe2uonos Poccuu ¢pynkyuonupyrom
KpynHble RpeOnpusamus no npou3e00cmey MUHepaIbHulX y0oopenui?
3anuwiume ¢ madauuy yuppol, n00 KOMOPHLIMU YKA3ZAHBL IMU PECUOHDBL.
1) Pecnybnuka Jlarectan

2) Pecniybnuka bypsitus

3) Bosoroackas o61acth

4) SpocnaBckas o0nacTh

5) IlepMmckuii kpait

4.2.2. llpakTUyecKue 3aJaHUs U 3212491

1.0cHOBBI CTPOEHHS BeLIECTBA - 33/1a41 HAa COCTABJICHHE XUMUYECKHUX (HOPMYIT

JIBYXaTOMHBIX COSAUHEHUM (OKCHIOB, CYJIb(MHUI0B, THAPHUIOB H T.II.).

Jlaume nazeanus CJZQ@V)‘OIMI/IM COCOUHCHUSIM.

Lizo MnO A“g CI’zSg ZnH>» Ag4Si CagNz COZ, CaO PzOs CC|4 NaBr FeS
MgHz A|4C3 K3P Mn02 FQzOg C|2O KCI Mng CrS CaHz SiH4 K4C
CazP2 Na;O CuO N20O3 Mn,Oy LiF PCls HgBr Ag.S CuS HCI NasSi AIN LisP




Cr,03 A8205 NO, B,O3 B&Clz PBr; MnS PHs3 LiH Ba,C A|4Si3 NaszP N>.O
Si0, MgO CrF; K3S CH4 PbO Au,03 NH3 CaS N2Os HgO AIP

CoctaBbTe (hOpMYIIbI IO HA3BAHUSM:

-

. Hutpup kanus

2. Cunnuma Mardaust

3. Tunpun amroMuHUS
4. Cynwsopun ceunna (II)
5. Bpomua nuHka

6. Oxcun yraepona (II)
7. Oxcun xyopa (V)

8. Oxcup 6apus

9. ®ochun xenesa (I11)
10.Kap6bun maraus
11.T'unpun xanus
12.Cynbdua anroMuHUSA
13.Uomun meau (I)
14.Cynbdun pryru (II)
15.0Oxcup xsopa (111)
16.0Oxcup cBurma (IV)
17.0xcun nuHKa
18.Cunning kanpLus
19.T'unpun Gapus
20.Cynwsdun xemneza(Ill)

21.0Okcup azora (I1)

1. KapOun nutus

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

4. Oxkcua cepebpa

5. IN'mapun nutus

6. Cynsbun menu (I)

7. Hutpua Hatpus

8. Moaun cepedbpa

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

12. Xmopuna xpoma (I11)
13.Oxcupn xanus
14.0Oxcup mpimbsika (111)
15.Cynbdua muaka
16.@ochua menu (1)
17.0kcup xenesa (1)
18.bpomua mapranma (1I)
19.Cynbdun mutus
20.Dochun cepedpa

21. ®ropun xenesa (II)



22.0xcux aIrOMUHAS 22.0xcun xpoma (VI)

23. Xnopun xene3a (I1) 23.Hutpun nmutus

24 Hutpua Oapus 24.Cynphun Maruus
25.0xcun prytu (1) 25.0xcun meau (1)
26.0kcua cypbmbl (V) 26. Xnopun prytu (1I)

2. XuMHU4YeCcKUe peakunu

1.1.3agauyn Ha COCTAaBJICHUE YypAaBHEHUW pPEaKUUW: COCIMHEHHUS, 3aMEIICHUS,
pasyiokeHus, OOMEHa W PEaKIUi C ydyacTHeM KOMIUIEKCHBIX COCIMHEHUU (Ha
npuMepe  TUJIPOKCOKOMIUICKCOB ~ QJIIOMUHMS W IIMHKA);  OKUCIUTEIbHO-
BOCCTAHOBHUTEJbHBIX PEaKIUid ¢ UCTIOJIB30BAaHUEM METOJa SJIEKTPOHHOIO OaaHca;
C YyYaCcTHEeM KOMIUICKCHBIX COCIUHCHHN (Ha MpUMepe THUIAPOKCOKOMIIIEKCOB

AJIIOMHUHUA U III/IHKa)

2.1 Peaxuueii 3aMereHus ABISETCA

a) TOpeHue BOJI0POJia B KUCIOPO/IE;

0) Bocctanorienue okcuaa meau (I11) Bogopoaom;

B) B3aUMO/ICHCTBUE THAPOKCHIA KAJIUS C CEPHOU KUCIIOTOM;

') TepMHYECKas IeTUapaTaIus TuIpoKCcCHIa IMHKa.
2.2 Peaxnusi, ypaBHEHUE KOTOPOM

CaO+C02=CaCOg3,na3bIBaeTCcs peakiyen

1) coequnenust; 2) pasnokenus; 3) oOMeHa;  4) 3aMEIICHU.
B3aumMonencTBre THUIPOKCHUIA KAIbLHS C COJISIHOM KHCJIOTOM - 3TO PEAKLUS
1) coemqunenust;  2) pasnokenus; 3) oOMeHa; 4) 3aMemieHus
VYkaxuTe peakiuioo, KOTOopas sBJACTCS peakuued pasziokKeHUus W HUIET C
W3MEHCHHMEM CTEIICHU OKHMCIICHUS

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

6) CuO + H2 = Cu + H20; r) CaCO;3; = CaO + CO,

Hanumvre peakuuu yKaxkute THUI peaKluu:

a) pa3J0KEHUSI YTOJIbHOM KHUCIOTHI; B) pa3llOKEHUsI TUJPOKCH]IA
menu(Il);

0) moy4eHus: aMMHuaKa 13 POCTHIX BEIIECTB;

T') B3aUMOJICHCTBUE a30Ta C KUCIOPOIOM

HamumuTe peakiuy yKakuTe TUTT PEaKIIin:
a) J)KeJIE30M U Cepoii; B) okcuoM Oapust u okcuaom cepbi(1V);
0) OapueM U CepHOM KHUCIIOTO; r) okcuaa cepsl (IV) u kucnopoaom;



2.4 VpaBHATE peakud METOJOM DdJEeKTpOoHHOro OamaHca. PaccTtaBpre
KO3 (P hULIHEHTBI

HI + H,SO, — |, + H,S + H,O

H,SO, + Cu,O — CuSO4 + SO, + H,O

HNO3; + FeO — FC(N03)3 + NO + H,0

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

SO, + KMnQO4 + H,O — K>S0, + MnSO4 + H,SO4

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

2.2 3a/1aun Ha pacyeT KOJIMYCCTBCHHBIX XapaKTCPUCTUK MPOYKTA PEAKIIUU
COCMHECHHsI; MAacCOBOW WM OOBEMHOH [IOJIM BBIXOJA TMPOJYKTa PEaKIUH
COCAUMHCHUA OT TCOPCTHUYCCKU BO3MOKHOIO, 00BEMHBIX OTHOIIECHUHN Ta3o0B,
KOJIMYCCTBCHHBIX XAaPAKTCPUCTUK HNCXOJHLIX BCHICCTB W IIPOAYKTOB PCAKINU,
MacCcChbI (06T>GM, KOJINYECTBO BCIII@CTBa) MpOoAYKTa pCaKInuu, €CJIn OAHO U3 BCUICCTB
JaHO B BHJAC pacTBOpa C OHpeﬂeHeHHOﬁ MacCcOBOH )IOHCﬁ PaCTBOPCHHOT'O

BCIICCTBA.

Nel. Tlpu B3ammoneicTBUU HaTpusi KosmyecTBoM BemlectBa 0, 5 Moyib ¢ BOAOM
MOJIYYUIIU BOJOPoA 00BEMOM 4,2 11 (H. y.). Beruncnure npakTudeckuii BHIXOJ rasa
(%).

Ne2. Merannuyeckuii XpoM MOJYy4arOT BOCCTAHOBIEHHMEM €ro OKCHJA
Cr,03 MeTauIMueckiM allfoMUHUEM. BpruuciauTe maccy Xpoma, KOTOPBI MOXKHO
MOJYYUTh MPU BOCCTAHOBJIEHUM €r0 OKCHJIAa Maccoi 228 T, €ciau MpaKTHYECKUi
BBIXOJ1 XpOMa cocTaBiseT 95 %.

Ne3. Onpenenure, kakass Macca MEJIM BCTYNHUT B PEAKLHMIO C KOHLIECHTPUPOBAHHOM
CEepHON KHCIOTOW sl monyueHus okcuna cepol (IV) oobémom 3 1 (H.y.), ecnu
BbIx0J1 okcuia cepol (IV) cocrapmsier 90%.

Ne4. K pacTBOpy, comepxaliemMy XJ0pua Kaablus Maccoi 4,1 T, mpuIniu pacTBop,
coxepxkamuii pocdar HaTpus Maccou 4,1 r. Omnpemenure Maccy IOJIYYESHHOTO
ocaJiKa, €Clii BBIXO/I MPOAYKTa pEaKLUUH cOoCTaBisIeT 88 %.

2.3 3agaHusl HAa COCTaBJICHME MOJIEKYJSIPHBIX M HOHHBIX pEaKIHUil ¢
Y4aCTUEM OKCHJOB, KUCJIOT, OCHOBAHUW W COJICM, MOHHBIX PEAKIHN THAPOJIM3a

COJ'IGI\/'I, YCTAHOBJICHUC U3MCHCHHNA KUCJIOTHOCTHU CPCOBI.

Kakne w3 comeri RbCIL, Cra(SOs)s, Ni(NOsz)2, NaxSO3z moaseprarorcs
ruaponusy? CocTraBbTe€ HMOHHO-MOJIEKYJISIPHBIE M MOJIEKYJISIPHbIE YpPaBHEHUS
THUIPOJIN3a COOTBETCTBYyIOmMX coyie. Kakoe 3nauenme pH ( > 7 <) umeror
pPacTBOPBI 3TUX COJICH?

Hanummre nojiHOE M COKpaIlleHHOE YPABHEHUS PEAKIINN:



KOH (p) + HCI (p) = KCl(p) + H20 (mn)

CaO (oxcum) + 2HNO3 (p) = Ca(NO3)2 (p) + H20 (mn)
Mg(OH)2 (1) + H2SO4 (p) = MgSOu(p) + 2H20 (mn)
CuCl; (p) + 2KOH (p) = 2KClI(p) + Cu(OH)2|
Al>(SO4)s (p) + 3BaCl; (p) = 3BaSO4] + 2AICI5(p)
K2S + 2HCI = 2KCI + H,S?

Na,CO3 + 2HNO3; = 2NaNO3 + H,0 + COzT

Mg + H,SO, = MgSO4 + HzT

3. CTpoeHMe U CBOIiCTBA HEOPraHMYECKNX BelleCTB

3.1. 3anmauym Ha pacueT MaccOBOU J10JIM (MACChl) XUMUYECKOTO DJIEMEHTA
(coenuHeHMs) B MOJIEKYJIE (CMeCH).

Bapuant 1. Beraucauts MaccoByo 10110 a30Ta B HUTpate Kainbius (Ca(NO3)z
BapuanT 2: Beruucnute copepikanue kuciaopoza B nepmanranate kamus (KMnOy)
BapuanT 3: Beruucnute comepkanue cepbl B Munepaie nupure (FeSy)

BapuanT 4: Berunciure MaccoByro J10i1t0 cepedpa B okcuje cepeopa (Ag20)

3.2 HpaKTI/I‘IGCKI/Ie 3aJJaHus 110 KJIaCCI/I(bI/IKaHI/II/I, HOMCHKJIATYPC N XUMHUYCCKUM

(1)OpMy.HaM HCOPTaHUYCCKHX BCHICCTB PA3JIMYHBIX KJIACCOB.

BoInucarb 0TA€JbHO OKCHAbI, OCHOBAaHUNA, KMCJIOTHI U COJIN. I[aTb Ha3BaHUs.

A b B T Pl E K 3 41

1 Nazo NaOH COz 803 MgO HN03 Ba(OH)z CcO MI’IOz

2 SiOz Zn0O H3PO4 Agzo N203 CI’Os MnO HF H23i03
3 HzSO4 COz Ca(OH)z BeO LiOH CrO MI’]zOs SO3 SiOz

4 A|203 BaO MgCOz CU(OH)z Zn0O Cr203 HMnO4 Ca(OH)z K3PO4
5 NO HNO3 MnO NOz HCI HzSO4 NOz FeO ons

6 MgSO, | SO» Cl,0s H,SiOs Al(NO3); | CO NO AL>O3 BaO

7 FeO K:CO; | Fe,0s | Hg(NO3), | CaO Ba(OH), | Ag.SOs | PbSO; | AgOH

CoctaBuTh (HOPMYIIBI BRICIIUX OKCHJIOB 3JIEMEHTOB C MOPSIKOBBIM
HOMEPOM:

1)14, 34, 41

2) 75, 16,

3) 33, 50, 40

4) 6, 35, 24

5) 21, 25, 32

CocTaBuTh MOJEKYJSApHBIE GOPMYIIBI OKCHAOB, MOANKCATH XapakTep OKCHAA U
COCTaBHUTH (POPMYITYy COOTBETCTBYIOIIETO THAPOKCHIA

1) a3oTa co crenenbio okuciaenus +1, +2, +3, +5

2) XJi0pa co CTeNneHblo OKkucienus +1, +3, +5, +7

3) mapraniia co CTeneHbl0 OKucaeHus +2, +3, +4, +7



Beimmucats OTACJIBHO 6e3pa3J1HquIe, OCHOBHBIC, KHCJIOTHBIC aM(l)OTepHBIe

OKCHUJIBI:
A 3 B T il E K 3 U

1 Na,O | CaO CO, SO3 MgO N >0z BaO CcoO MnO,

2 SiO, Zn0O P20Os AgzO N>O3 CrO; MnO MnO, NO

3 SO, CO; CaO BeO Li .0 CrO Mn,O; | SO3 SiO;

4 Al,O; [ BaO Se0; CuO Zn0O Cr,0; [ MnO, | CaO CrOs

5 NO N .03 MnO NO; Na,O SOz NO; FeO P,0Os5

6 MgO [ SO, Cl,0s SiO; Al ;03 CcO NO AL,03 BaO

7 FeO | SO; Fe,0s HgO CaO BaO Ag.0 | SOs PbO

Brmmicarse HCPACTBOPUMBIC OCHOBAHUS U H_IéJIO‘II/I. I[aT]':: Ha3BaAHUS.
A b B T il E K 3 7

1 Na,SOs | NaOH CO; SOs Mg(OH). [ HNOs Ba(OH) | CO Cu(OH)
2 2

2 | CsOH | Cu(OH), | HPO; | NaOH N2Os Cr(OH), | MnO KOH H,SiOs

3 | H:80; |CO. Ca(OH) | BeO LiOH CrO Sr(OH), | SOs Sr(OH),

2
4 AlO; Ba(OH)z MgCO; CU(OH)z Zn0O Cr;03 HMnNO4 C&(OH)Q K3PO,
5 LIOH | HNO; | Mn(OH | NaOH HCI CsOH Fe(OH), | FeO P,Os
)2
6 MgSO4 SO, LiOH HzSiOs A|(N03)3 CcoO NaOH AL203 BaO
7 CU(OH)z K>COs Fe O3 Hg(N03)2 Ca(OH)z Ba(OH)z Ag2SO4 Ba(OH)z KOH

3.3 HpaKTI/I‘IGCKI/IG 3aJIaHNUA Ha OIIPCACICHUC XHUMHYECKOM aKTUBHOCTH BCIICCTB B
3aBUCHMMOCTH BH A XHMHUYECKOHN CBSI3U U TUIIA KpI/ICTaJIJII/I‘IeCKOﬁ PCUICTKH.

PaCHpe,I[GJII/ITL JaHHBIC BCIICCTBA B Ta6JII/IIly COIIaCHO UX TUITY XUMHYECKOU

CBSA3MU.
HNonnas | KosaneHTHas KoBanentHas MeTtanmnnueckas
CBA3b MOJISIpHAsI HEToJIApHas

MgC|2, H,, CO,, Nal,, HF, A|, Zn0O, Fe, Bry, CasNy, Oy, SO3, HBI, A|233,

CuSn(crutaB)

IIpownsBennTe COOTBETCTBHE:

Bunel cesa3u BemecrtBa
1. KoBaneHnTHast HenoysipHast A) Xnopua Kanbius
2.KoBasieHTHast noJIApHast b) @Top
3.MonHas B) I{unk
4. Metainnueckas [') AMmuak
S5.Bonoponnas J)AuetuneH

E) Oxcun Gapus

3.4 3amaHus HA COCTABJICHHE YPAaBHCHHM XWMHUYECKHX PEAKIHi C ydacTHeM
MPOCTHIX U CIOKHBIX HEOPTaHMYECKUX BEIIECTB: OKCUJOB METAJIOB, HEMETAJIOB
1 am(pOTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBAHUM U aM(pOTEPHBIX

TUJIPOKCH/IOB,

HEOPTraHWYECKUX COJIEH,

XapakTEPU3YIOIIMX KX CBOMCTBA H



CIOCOOBI MOTYYEHUS.
3aKOHYHTE ypaBHEHUS PEaKIHil:

Na20 + H2S(u36) —
MgO(u30) + HCI —

BaO + SiO2 (tH)—

K20 + ZnO (t)—

Fe203 + C (t)—

CaO + 2H2 (t)—

4FeO + O2 (t)—

6NH40H + P205 —
2KOH(TB) + Zn(OH)2 (t)—
KOH + AI(OH)3 —
3NaOH(kxowur) + Fe(OH)3 —
2NaOH(tB) + AI203 (t)—
6NaOH + Al203 + 3H20 —
Ba(OH)2 + Ba(HCO3)2 —
2KOH + 2NaHCO3 —
2NaOH + 2NH4HS —

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

Cl2 + Ca(OH)2 —

H2SO4 + Mg(OH)2 —
2HCI + CuO —

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

H2S04 + ZnO —

HCIl + AgNO3 —

4. KuHeTHYeCKHE U TEPMOAMHAMHUYECKUE 3AaKOHOMEPHOCTH NMPOTEKAHUS
XHMHUYECKUX peakuui

3amaum Ha pacyeThl TEIJIOBBIX 3PHEKTOB XUMUYECKUX PEAKITUN U ONpeIeTICHUE
TUTIA PEeAKIUH (TI0 TEII0BOMY D (DEKTY: 9K30-U YHIOTEPMHUUECKUE).

1.Beiuucnure Maccy pasnoxusiierocs: Mena (CaCO3), ecnu U3BECTHO, UTO Ha €r0
pasnoxenue 3arpayeHo 1570 kJlx.

2. ITo repmoxumuaeckomy ypaBHeHuto peakiuu H2 + CI2 = 2HCI + 184 xJIx
OMpeIeNIUTEe, CKOJIBKO TETUIOTHI BBIACIUTCS MPU CTOPaHUU 4 rpaMMOB BOJIOpO/Ia B
XJIOpe.

3.Ilpu cxxurannm 48 rpaMMOB MeTaHa BRIIEIHIOCH 2676 K[k TermoTel. Haiiaure
teroBol a¢ ekt peakuu ( Q ). YpaBHeHUE peaKkuu:

CH4 + 202 =CO0O2 +2H20 + Q



4.Haiitu TernnoBoi 3ppekT peakuuu, €ciu npu cropaiuu 3,5 rpaMMoB a30Ta
nornotunock 45,2 xk/{x ternotsl. [Ipu cropanuu azora oOpa3yeTcs OKCHa a30Ta
(1) —=NO

5. Tepmoxumuuyeckoe ypaBHEHUE CTOPAaHKs METaHa:

CH4 + 202 = CO2 + 2H20 + 802 /I

Kakoe konmmyecTBO TeroThl BeIAEIUTCS pyu cropanuu 20 r MmeTaHa?
6.YpaBHEHHUE peakiMu CropaHus okcuaa azora(+4):

ANO2(r) + O2(r) + 2H20(1) = 4HNO3(x) + 448 x /I

CocTaBUTh TEPMOXUMHUYECKOE YPABHEHHE OTHOCHUTENIBHO CTOPAHUS OJHOTO MOJIb
okcuza azota. OnpenenuTb: Kakoi o0bEM OKCHa a30Ta MoTpedyeTcs Ha
oOpazoBanue 4258 x>k TEMJIOTHI B POLIECCE TAaHHOM peakiuu?

S5.lucnepcHbie cUCTEMbI

3a/1auu Ha IPUTOTOBJICHHE PACTBOPOB.

1.Cxonbko rpamMm cynbgara HaTpHs U BOJIbI HYXkHO 1715t ipuroTtoBienus 300 r 5%
pactBopa?

2.Kaxkyto maccy xpomara kanus K2CrO4 Hy>XHO B3STh AJis1 MPUTOTOBIEHUS 1,2 11
0,1 M pactBopa?

3.Paccuuraiite MmonsspHOCTh U HOpMaIbHOCTh 70%-Horo pactBopa H2S04 (r =
1,615 r/m).

4. Yrapunu 60 r 5%-Horo pactBopa cynbdara menu 10 50 r. Onpenenure
MacCOBYIO JIOJIO COJM B ITOJYYEHHOM PacTBOPE.

5.CKOJIBKO TpaMMOB XJIOPHCTOTO Kajus Haao pacTBOpUTh B 90 r 8%-HOro
pacTBopa ATOM coiu, 4TOObI MOTyuYeHHbIN pacTBop cTasl 10%-HbiM?
6.0mnpenenure maccy 3%-HOro pacTBOpa MEPOKCUIA BOJAOPO/Ia, KOTOPHIM MOYKHO
noJyduTh pazodaBienueM Bojoit 50 r ero 3%-Horo pactBopa.

7.0npenenure, CKOJILKO TPaMMOB BEIIECTBA HYKHO ISl MpUroToBiaeHus 25 miu 10
M pacTtBOpa rUApOKCHAA HATPHSL.

8.0mpenenure, CKOIBKO T BOJBI HEOOX0UMO TIpubaBuTh K 45 T pactBopa NaOH
(0=6%), 94TOOBI MOIYIUTH KOHEUHBIN PACTBOP C MACCOBOM noneit 1%.
9.0npenenute MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOTOPHIHM OBbLI MOTyUYeH
npubasinenuem 175 r KCl (0=20%) x 1000 r BoxBbI.

10.Omnpenenute MaccoBYIO JI0JIIO BELIECTBA B PACTBOPE, KOTOPBIN ObLI MOIY4YEH
npubasiaeHreM 30 T Na2CO4 k 1000 r Bojsr

6.CTpoeHue 1 cBOIicTBAa OPraHMYECKHX BelIeCTB

6.1 3amaHus Ha COCTaBJICHWE Ha3BaHWN OPraHWYECKUX COEAMHEHUH TIO
TPUBUAIBHOW WM MEXIYHAPOJHON CHCTEMATUYECKOM HOMEHKIIAType

1.HazoBuTe npuBeneHHbIE HIXKE YTIAEBOAOPOIbI IO MEXKITYHAPOTHOM
HoMeHkiarype [UPAK:



CH;

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

CH;

CH;

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

CH; CH3;

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

CH;-C - C — CH-CH:-CHx

CH:; CH; CHj

CH;

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

CH;

2.IlpuBeieHHOMY HWIKE YTJIEBOJOpPOAY JaWTe Ha3BaHHWE II0 HOMEHKIJIATYpe
IUPAC, ykaXute CKOJIbKO MEPBUYHBIX, BTOPUYHBIX, TPDETUYHBIX U YETBEPTUUHBIX
aTOMOB YIJIEpOJAa COAEPXKUTCA B ajkaHe. M3omMepom Kakoro yrieBomopoiaa
HOPMaJbHOTO CTPOCHHS SBIAETCS JOaHHBIA yriaeBojgopon? Hamwmwmte ero

popmyy.
i)

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

CH;

3.Hammumute cTpykTypHBIE POPMYITBI COSTUHEHUN IO MX HA3BAHUSIM
a) 2,5-TMMEeTUITeKCeH-3;

0) 2-meTmi-3,5- TUMPONMUITHOHAH;

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



r) 2,3-IUXJIOPreKCaHoBasi KUCIIO0Ta;

1) 2 - aMUHOOYTaH.

4 Hanumurte CTpyKTypHbIE (POPMYJIBI BCEX COCIMHEHUN COCTaBa: Ha30BUTE
MOJIYYEHHbIE COETMHEHHUS.

a) CeHaz,

6) C5H110H;

B) C5H11N O..

6.2. 3agaHus Ha COCTABIICEHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYI
OpPraHWYECKUX BEIIECTB OTAEIBHBIX KJIACCOB.

1.Hanumute mojiHbIE U COKPAIIEHHbIE CTPYKTYpHBIE (DOPMYJIBI:
2,2,3,4-TeTpaMeTUIITICHTaH

2,3,6-TpuMeTHII-3-3TUITeTITaH

2,5-mumMeTuiarekces-3

2-MOHOMETWJI-3,5-TUTTPONTUITHOHAH

2,5 - TUMETUI - 3-HUTPOTEeKCaH

2,3-TUXJIOPTreKCaHOBasi KUCIIOTa;

2 - amuHOOyTaH

4 - METWINUHTEH-3

2,2-TUMEeTUI0YTHUH -3

2.CocTaBbTe CTPYKTYpHBIE (POPMYIIBI TPEX AJTKUHOB, KOTOPHIE H30MEPHBI
2- metunOyTaaueny-1,3. Jlaiite um Ha3BaHUs.

6.3.3amaun Ha ompejeneHHe MpocTeuerd GopMylbl OpraHUYECKON MOJEKYJIbI,

UCXOJI U3 AIEMEHTHOIO cocTana (B %).

1.KakoBa ¢opmysa coeMHEHHUs, B KOTOPOM MaccoBas J0Js Kanus paBHa 0.565,
yraepoaa — 0.087, kucnopona — 0.348?

2.BriBeuTe mpocTeiiyio GopMyay COSIMHEHUS, €CIIM U3BECTEH €0 DJIEMEHTHBIN
COCTaB:

a) yrnepona 0.2730 (27.3%) u xucnopoaa 0.7270 (72.7%)

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

B) Hatpusa 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopoaa 0.4270 (42.7%)
3.Haiinute MonekynsipHyio GOpMyTy COEAUHEHUS a30Ta C BOJOPOIOM, €CIIU
MaccoBasi J0Ji1 BOJI0po/ia B HeM paBHa 12.5%, a oTHOCUTENbHAS TUIOTHOCTH MapOB
ATOTO0 BEUIECTBA 10 BOJOPOAY paBHa 16.

4.1Tpu cropanuu 3,636t BeniecTBa oOpasyercs 8 r yriaekucioro raza u 4,3632 r
BoJibl. Macca 1 MoJib JaHHOTO BeliecTBa paBHa 60r. Y CTaHOBUTH MOJIEKYJISIPHYIO
dbopmyny TaHHOTO BEIECTBA.



4.2.3.1IpakTHKO-OpMEeHTUPOBAHHBIE 32/1aHUS

HaszBanue temel [lepnonnueckuii 3akoH U Tabauna JI.M. Menneneena

PesynbTaT 00yueHus XapakTepu3oBaTh XUMHYECKUE FIIEMEHTHI B
COOTBETCTBUHM C UX MOJIOKEHUEM B IIEPUOIUUECKON
CUCTEME XMMHUYECKHUX dJIeMeHTOB /.M. MeHnaeneera

OOmue KOMIIETSHITUN OK 01, OK 02

3aganue: COCTaBUTh XapaKTEPUCTUKY XUMUUYECKUX PJIEMEHTOB B
COOTBETCTBUE C BAPUAHTOM IO JAHHOMY IUIAHY:
1.Ha3Banue snemeHTa B ero o003HaYCHUE.
2. ITonoxenue snemenTa B [lepuoguyeckoii cucreme.
-HOMEp T'PYIIIbI
-[oArpynma
-HOMEp Teproja
-[OPSIIKOBBIN HOMEP
3. CocTaB aToma
-aTOMHas Macca
-3apAj sapa
-KOJIMYECTBO MPOTOHOB
-KOJIMYECTBO HEUTPOHOB
-KOJIMYECTBO JIEKTPOHOB
4. CtpoeHue AIEKTPOHHOM 000JIOUKH
-pacupeaeeHnue JIEKTPOHOB MO SHEPTETUYECKUM YPOBHIM
-3JIeKTpOHHas hopmyIia
-rpaduueckas dJIeKTpoHHas Gpopmyia
-CTPOCHHUE BHEIITHETO YHEPreTUYECKOr0 YPOBHS,
-BaJICHTHBIE BO3MOKHOCTH aToMa
5. CBoliCTBa MPOCTOIO BEIIECTBA U €70 COCTMHEHUM
-METaJJI MUK HEMETaJlT
-opmysia U XapakTep BBICIIETO OKCHIa
-popMmysa M XapakTep THAPOKCHIA
-opmyIia JeTydero BOJOPOIHOTO COSTUHEHUS
6. JlonomHUTENIBHBIC CBEICHUS
-HAX0XJICHUE B IIPUPOJIE, PACTIPOCTPAHEHHOCTh
-KOT'/1a ¥ KEM OTKPBIT JJAHHBIN IJIEMEHT.
-pu3HYeCcKre CBOMCTBA MPOCTOrO BEIISCTBA
- IPAKTUYECKOE MPUMEHEHUE MPOCTOr0 BEIIECTBA

Ne IlopsiakoBbIil HOMepP Ne IlopsiakoBblii HOMep Ne I[HopsiakoBbIii HOMep
BApHAHTA | XMMHYECKHX d/eMeHTOB BAPHAHTA | XMMHYECKHX 3/1eMEHTOB | pappanTa [ XMMHUecKHX 3j1eMeHTOB

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 A7 27

S 1 38 47 10 34 50 21 15 16 29 51




CTtpoeHue U CBOHCTBAa HEOPTAHNYECKUX BeLIECTB

1.Kap6oxkcurepanus

HasBanue Temsl [Ipon3BOICTBO HEOPraHUYECKUX BELIECTB. 3JHAUYCHHUE U
IpUMEHEHHUE B OBITY M HA POU3BOJICTBE
Pe3ynpraT 00yueHus O060CHOBBIBAaTh 3HAYEHHUE U IPUMEHEHUE

HEOPraHUYECKUX BEIECTB B OBITOBOM U
MIPOU3BOJACTBEHHOM JIESITEIbHOCTH YEJIOBEKA UX
(U3UKO-XMMUYECKIUMU CBOMCTBAMU

OO1ue KOMIETCHIIUH OK 01, OK 02

A 3HaKOMO JIM BaM MOHATHE «KapOokcuTepanusi»? B TepaneBTHUECKUX TEsX
UCIIONIB3YIOT ra3000pa3Hoe BemecTBO. [1o 3Tol npuunHe Mo 100HYI0 METOUKY
HA3bIBAIOT «Ta30BBIMU YKOJIAMM». DTa METOAMKA UCTIONB3YETCS ISl JICUCHHUS
CEepJCUYHO-COCYAUCTBIX  3a00JIeBaHUM, TOBBIMICHUS  AJACTUYHOCTH  KOXKHU.
[ToBbIIIeHNE coNepKaHUsS ITOrO Ta3a B KPOBUM TOBOPUT O HEKAYECTBEHHOMU
dbyakmuu kpopu. CaMoe yIMBUTEIBHOE, YTO OHO MCIOJIB3YETCS B TBEPIAOM BHUJIC B
MUIIEBON MTPOMBIIIJICHHOCTH JIJISl XpaHEHUs M TIEPEBO3KH MPOIYKTOB: PhIOBI, Msica,
MOPOKEHOTO.

3amanue

BriGepuTte oauH paBUIbHBINA OTBET:

1. O kakoM BelIecTBE UIET peub?

A) yriieKUCIbIi Ta3

b) xucnopon

B) ammuak

2. Kakumu XuMHYECKMMH CBOMCTBAMHU 00JIa1a€T 3TO BEILIECTBO?

A) KUCTTOTHBIMHU

b) ocHOBHBIMU

B) amdoTepabiMH

3. C yeM MOXET BCTYINAaTh BO B3aUMOJCHUCTBUE?

A) ¢ BO/IOM, OCHOBHBIMH OKCHJIaMH, I€JI0YaMU, HEKOTOPBIMHU COJISIMU

b) ¢ Bog0i1, KUCIOTHBIMU OKCUJAMH, IIEJI0YaMHU, HEKOTOPHIMH COJISIMU

B) ¢ Bog0i1, KUCITOTHBIMU OKCUJAMH, KUCJIOTaMU, HEKOTOPHIMHU COJISIMH

4. C moMOIIBI0 KAKOTO BEIIECTBA €T0 MOKHO OOHAPYKUTH?

A) benondranenna

b) 6pomMHoOit BOMBI

B) u3BecTkoBOM BOJIBI

5. IlpuBenuTte hakThl, KOTOPBIE JOKA3bIBAIOT OTPUIIATEILHOE BIUSHUE ATOTO

rasza Ha >KeJyJOYHO-KUIIICUYHBIN TPAKT YeIOBEKa

2.IJloBapeHHas1 CoJIb

HaszBanue temsi [Ipon3BOACTBO HEOPTAHUYECKUX BEIIECTB. 3HAUEHUE U
NPUMEHEHHE B OBITY U Ha MPOU3BOJICTBE

PesynbTaT 00yueHus OO60CHOBBIBATh 3HAYEHUE U IPUMEHEHUE
HEOPraHMYeCKUX BEIECTB B OBITOBOM U




MIPOU3BOJACTBEHHOM JIESITEIbHOCTH YEJIOBEKA UX
(bU3UKO-XUMHUYECKUMU CBOMCTBAMHU

OO0mnre KOMIETEHIINN OK 01, OK 02

N3BecTHO, 4TO B Mupe no0biBaeTcs npumepHo 100 MUILITMOHOB TOHH MOBapeHHOU
conv B roi. Ha muineBble HYXIbl pacXoIyeTcsi OKOJO OJHOW YETBEPTOU 4YacTh
atoro konnuecta. Kyna ke uaer ocranbHas coiib? [loBapeHHas CoJib COBEPUICHHO
HE00X0IMMa MpU MPOU3BOICTBE MICHBIX M PHIOHBIX KOHCEPBOB, OHA MCIIOJIb3YETCS
B METAJUIYPIMUYE€CKON OTpaciv MPOMBIILUIEHHOCTH, TpH 00paboTKe MEXOB U
pPa3IMYHBIX KOX, B IMPOLECCE NPUTOTOBJIEHUS MbUIA, HIAET ISl TOJIYYEHHS
KaJIbIIMHUPOBAHHON COJBI, MpUMEHsieTcs B MeauiuHe. OCHOBHOM MOTpeOUTENb
COJIM — XUMUYECKasi OTPacCyib MPOMBIIIJIEHHOCTH. B 3TOl 0061aCTH UCTIONB3YETCS HE
TOJIBKO caMa COJib, HO M 3JIEMEHTHI, COCTABIISIONIIME €€. B mporecce anekTponusa
€€ pacTBOpa MOJY4YarOT XJIOp, BOAOPOA M eakuii HaTp. M3 pacTtBopa egkoro Hartpa
MOJIy4aroT TBEPAYIO HIEI0Ub — KayCcTUK. COeuHss BOJOPO C XJIOPOM, MOTYyYArOT
COJISIHYIO KHCJIOTY.

3ajaHue: COCTaBbTE YPAaBHEHUS, OMIMCAHHBIX B TEKCTE PEAKITUH.

3.Coan

HaszBanue tembl [Tpon3BOACTBO HEOPraHUYECKUX BEIICCTB. 3HAUCHHUE U
IPUMCHEHHUE B OBITY M Ha IPOM3BOJICTBE

PesynbpraT 00OyueHwHs OO0O0CHOBBIBATh 3HAYCHHUE U TPUMCHEHHUE

HCOPTaHUYCCKUX BCHICCTB B OBITOBOM U
HpOHBBOI{CTBGHHOﬁ JACATCIIBHOCTHU YCJIOBCKA UX
(1)I/I3I/IKO-XI/IMI/I"I€CKI/IMI/I CBOMCTBaMU

OO01me KOMIETEHIINN OK 01, OK 02

Cyxue ApoxXKHM — 3TO CMECh COJIel: THApOKapOoHaTa aMMOHMs, KapOoHaTa
amMoHus U kapO6amaTta amMmoHuss NHANH2COO. Bcee 3Tu conu mpu HarpeBaHHUH
pasyararoTcsl ¢ BBIJEJICHUEM aMMHAKa U YIJIEKHCIIOro rasa. Pasmarasce B Tecte
IIpU BBINIEYKE XJ1€0a, CyXue JPOXIKH MPUIAI0T EMY HKEJIAEMYI0 TOPUCTOCTb.
1.Kakyro dopmyly HMEIOT THIPOKapOOHAT aMMOHHS, KapOOHAT aMMOHWS,
KapbOamaT aMMOHUS, aMMHUaK M YTIIEKUCIIBIN ra3.

2.0npenenute TUN XUMHYECKON peaklUH, MPOTEKAIOUEH TP HArPEBAaHUU COJICH:
ruapokapboHaTa aMMOHUS, KapOOHAaTa aMMOHHUS U KapOaMaTa aMMOHHUS.
3.CocTaBbTe ypaBHEHHS XHUMHYECKHX PEAKIUU PA3JIOKEHUS COJIe aMMOHHS C
BBIJICJICHUEM MPOIYKTOB, MPUAAIOIINX TECTY HEOOXOAUMYIO TTIOPUCTOCTb.

4.I'te 1 1151 4ero UCIONb3YIOT JaHHbIE XUMUYECKUE PEAKIIUU.

5.Haiimute B WHTEpHETE WU NPYTrUX WCTOYHHWKAX WH(OOpPMAIMHU, Kakue ApyTue
BEILIECTBA MOXHO MCIO0JIb30BATh AaHAJIOTUYHBIM 00pa3om

Bospioi monynspHOCTBIO CPENN TYPUCTOB MOJIB3YIOTCS CTAJTAKTHUTOBBIE MEIIEPHI
B ropax Kakaza m KpbIMa, cpeam KOTOpPBIX €CTh HE MNPOWIEHHBIE 10 KOHIA.
N3BecTHsiKOBBIE Telephl-TadupuHThl KpbiMa CilyKuiin napTuzaHam yOeKHIlEeM B
nepuoa Benukoit OrteuecTBeHHON BOMHBI. Peakuus mpespaiieHus: kapOoHaTa B




OukapOoHaT oOpaTMMa, MOATOMY HA MOTOJKE M3BECTHSIKOBOW MEIIEpPhl U3 KarulH
BOJIbI, HACHIIICHHON TUAPOKapOOHATOM KaJbIlHs, BBIICIACTCS TUOKCH] yIIIepo/a,
U TIPEeXJIe YeM Karuisl yCIeeT YIMacTh BHU3, YacTh PACTBOPEHHOTO THApOKapOOHaTa
mpeBpamaeTcs B TBEpAbli kapOoHaT. Tak 3apokJaloTcs CBUCAIONINE BHH3
COCYNIBKH CTaJaKTUTOB. M3 BOJbI, Kamaromie cO CTaJlaKTUTa, Ha TONY MeIeph
TOXE OcCaxaaercs KapOoHAT Kalblus, U C TEUCHHEM BpPEMEHU HABCTPEUY
CBHUCAIOLLEN COCYIbKE MOJHUMAETCS TAKOM e CTOJIO CHU3Y — CTajlarMur.
Bomnpocsl.

1 .3anumuTe xuMudeckue GopMyIIbl BEIIECTB: THAPOKAPOOHAT KalbIHsl, KapOOHAT
KaJbIHs, TUOKCH]I yTIIepOIa.

2. CocTaBbTe CXEMBI MTPEBPAIICHHS BEIIECTB, O KOTOPBIX TOBOPUTCS B 3a/1a4e.

3. Onpenenure TUI KaXJA0W XUMHUYECKON pEaKLIUH.

Kunernyeckue u TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHM S
XUMHYECKUX peakuui

Ha3zanue tembl TepMoauHaMUUECKUE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX peakiuii. PaBHOBECHE XUMUYECKUX
peakiui

PesynpraT 0OydeHus HccnenoBath BIUsSHUE U3MEHEHUS KOHLIEHTPALUU

BCHICCTB, pCaKIMU CPCAbl U TCMIICPATYPHI HA
CMCIICHUC XUMHUYICCKOI'O paBHOBCCHA

OO01me KOMITETEHIIN OK 01, OK 02

VYcTaHoBUTE COOTBETCTBUE MEXKIY (PAKTOPOM M CMEIICHUEM PABHOBECHS JJIs
peakiuu, ypaBHeHue KoTopoil CoHa(r)+Ha (1) CoHg(T) + Q

dakrop [Tonmoxxenue paBHOBECUS
A) IloBbllIEHUE JABICHUS 1) Cmectutcs BpaBo

b) YBenunuenune temmepatypsl 2) CMecTUTCS BIEBO

B) VBennuenue konuenTpauu CoHsg 3) He usmenurcs

I') YMmensbmenue konueHTpanuu CoHe

J1) IlpumeneHnue kaTaauzaropa

1. dakTop, HE BIUSIOINUNA HA CKOPOCTh XUMUYECKON PEaKIINHU:
1) JaBnenue 2) Katanuzarop 3) KonuenTparus
4) ®opma cocyna, B KOTOPOM MPOTEKAET pEAKIUS

2. @aKTOop, BIUAIONIMN HA CMEIICHUE XUMUYECKOTO PABHOBECHS:

1) Bug xumuueckoit csizu  2) Karanuzatop

3) Ilpupona pearupyromnux BemecTB 4) Temmeparypa
3. C yBeNMYEHHEM KOHIICHTpPAlMM a30Ta B 2 pas3a CKOPOCTh MPSIMOM pPEaKIUu,
ypaBHeHue KOTopoi No(1)+02(1)>2NO(T)

1) He usmenurcs 2) YBenuuutcs B 2 paza

3) YBenuuutcs B 4 pasza 4) Ymenbutcs B 4 pasa



4. C yBenuyeHueM JaBJICHUS B 5 pa3 CKOPOCTh MNPAMOW pEaKLUH, YpaBHEHHE
kotopoit 2NO(1)+0O2(r)«>2NO2(T), yBEIUIUTCS B:
1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125 pa3
5. Ilpu noBeiiennu temneparypsl Ha 10°C (TemnepaTypHblii K03hHULIMEHT paBeH
2) CKOPOCTb XUMUYECKON PEAKIIUU YBEIMUUBACTCS:
1) B2 paza 2) B 4 paza 3) B 8 pa3 4) B 16 pa3
6. C yBenMueHUWEM [IaBJIEHUSI paBHOBECHE OOpaTUMOW peaklMH, YpaBHEHUE
KOTOpOﬁ C2H4(r)+H20(r)<—>C2H50H(F)
1) He usmenutcst  2) CMecTUTCS B CTOPOHY MPOJIYKTOB PeaKuu
3) CmecTuTcs B CTOPOHY UCXOJHBIX BEIECTB
7. dnsa  cMmelleHHss ~ XUMHUYECKOTO  paBHOBECHS  OOpaTUMOM  peakluH
2503(r)+02(1)«>2S03(r)+Q B CTOPOHY UCXOJIHBIX BEIIECTB HEOOXOAUMO:
1) YBenuuuth napnenue  2) [loBbICHTE TeMIieparypy
3) [lonu3utk Temnepatypy 4) BBecTu katanmuzatop
8. MakcumalbHasi CKOPOCTh XMMHYECKOM peakIuy MPpH B3aUMOJICHCTBUHU BEILIECTB,
(bopMyITBI KOTOPBIX
1) Zn(rpanynsr) + HCI1 2) Zn(nibuis) + HCI
3) Pb + HCI 4) Fe + HCI
9. IloBbllIeHNE TEMIIEpaTypbl CMEIIAET XUMUYECKOE PAaBHOBECHE BIPABO B
o0paTuMoOil peakliuy, ypaBHEHHE KOTOPO:
1) 2H, + Oy < 2H,0 + Q 2) SO, + H,O < H,SO3 + Q
3) 2NO + O, <> 2NO, + Q 4) C4H1p & C4Hg + H, — Q

JAucnepcHbie cUCTEMBbI

Ha3zanue tembl JlucriepcHble cucTeMbl U (PaKTOPBI UX YCTOMYHMBOCTH

PesynpraT 0OyueHus Paznuuates UCTHHHBIE PACTBOPBHI, KOJIJIOUIHBIE
PacTBOPHI ¥ TPyOOAMCTIEPCHBIE CUCTEMBI Ha OCHOBE
XUMHYECKOTO HKCIIEPUMEHTA

OO1me KOMIIETEHITUN OK 01, OK 02

Boaa

B kpyxeBo OyATO 0J1€ThI
JlepeBbs, KyCThl, IPOBOJA.
Kaxercs cka3koro 3710,

A B CyIIIHOCTH — TOJIBKO. ..

3aganue:

1. KT0 1 xorna BnepBbie OCyIIECTBUII CUHTE3 BOABI?

2. Kakoii Bo31yx Tsikelnee - CyXou WM BIAXKHBIN?

3. B xakoMm oprane 4esnioBeka COAEPKUTCS HAUOOJIbIlIEe KOJIMYECTBO BOJIbI, a B

KakOM — HauWMeEHbIee?




4. Ha3oBute BoceMb HaMMEHOBaHUI COCTOSTHUSI BOJBI, IPUHATHIX B
METEOPOJIOTMU — CKOJIBKO MOJIEKYJI BOJIBI B OKeaHe?

UYT0 Takoe CHEXKUHKH?

Pacnanatorcs u B BoJie Ha HOHBI €€ COOCTBEHHbBIE MOJIEKYJIbI?
MoaxeT 1 Boia ropeTh?

Mosxer i1 Bojia T€4b BBEPX?

[lepeuncnure xXumMu4eckue U GU3NUECKUE CBOMCTBA BOJIBI.

10.  Pousib BOJBI B KU3HU YETOBEKA.

©ooNoGa

I'mnoxyiopur kajaus

IIpy crTupke TIpA3HBIX BELIEHM XO34MKM IIOJB3YIOTCA  XJIOPCOAECP KALUM
OoTOEIMBATENEM.

3ananue:

YTO npu 3TOM IPOUCXOAUT?

Kaxkoe BeriecTBo MposBiIsieT 0TOENMBAIONIUE CBONCTBA?

Hanumure peakunio pasinokeHus T'MIOXJIOPUTA Kajlus Ha BO3AYXE IPU JACHCTBUU
YTJIEKUCIIOTO Ta3a.

Hanumure peakuuro NmojydeHHs] TMIOXJIOPUTA KAJIMS U3 XJI0pa U THAPOKCHIA
HaTpus.

1.B peanumanuio nonanarT O0IbHBIE, TOTEPSIBIINE MHOTO KPOBH. B 3THX cityyasx
ucnons3yrot 0,85%-it pactBop mnoBapeHHoil comu (p= 1 T1/MiI), KOTOpBIiA
Ha3bIBaeTCs (PU3UOIOTUUECKUM PACTBOPOM.

3ananue: [lpencraBbTe, YTO BBl MEJCECTpPa PEAHUMAIMOHHOTO OTACICHUS W
JOJKHBI cpouHOo TpurotoBuTh 800 M Takoro pactBopa. Kak Bbl Ha MecTe
MEJICECTPhI MPUTOTOBUIN ObI Takoil pacTBop? (OTBeT: PacTBOpuTh 6,8 T Cconu B
793 MJ1 BOJIBL.)

2. dapmaieBTy HEOOXOAMMO TPUTOTOBUTH 5%-HBIM pPacTBOpP HOJA, KOTOPHIN
UCIIONB3YIOT [ 00paboTku paH. Kakoit 00beM pacTBOpa OH MOXKET IIPUTOTOBUTH
u3 10 T KpPUCTAITUYECKOTO HOJa, €CIU IUIOTHOCTh pacTBOpa JOJDKHA OBITh
0,950r/mn?

Bonpocsr:

1.Kakyto hopmyny umMeeT KpUCTAIITNISCKUN NOI?

2.YT0 3HAYUT IIPUTOTOBUTH PACTBOP»?

3.Caenaiite TO YCIOBHIO 3a/ladyd HEOOXOJUMBIE PacCyeThl MJIsi MPUTOTOBICHUS
pactBopa.

CTtpoeHue U CBOHCTBA OPraHUYeCKUX BelIECTB

Ha3Banue TeMbl OpFaHI/I'-IeCKI/Ie BCIICCTBA B X XU3HCACATCIIbHOCTU
YCJIOBCKaA. HpOI/I3BOI[CTBO " IIPUMCHCHUC
OPraHNM4YCCKHUX BCIICCTB B IIPOMBIIIJIICHHOCTH

Pe3ynbTat 00ydyeHus OOOCHOBBIBATh 3HAYCHUE U IPUMEHEHHUE
OPraHUYECKUX BEIIECTB B OBITOBOM U




MIPOU3BOJACTBEHHOM JIESITEIbHOCTH YEJIOBEKA UX
(bU3UKO-XUMHUYECKUMU CBOMCTBAMHU

OO0mnre KOMIETEHIINN OK 01, OK 02

AneTHjIeH

OnHUM U3 cCaMbIX PacTpPOCTPAaHEHHBIX CIIOCOOOB CBAPKU IJIABJICHUEM SIBIISICTCS
razoBasi CBapka, KOTopas MPOU3BOAUTCS ¢ 00pa30BaHKWEM ra30BOr0 IJIaMEHU B
KaHajax cBapo4yHo ropenku. OOpa3oBaHuE Ta30CBAPOYHOTO  IUIAMEHU
HEBO3MOXXHO 0€3 raza alnerusieHa. TeXHUYECKHUI alleTUJIeH MoJIydyaloT U3 Kapouaa
KaJIbIs.

3amaHue

1. O6bsicHUTE, KaKo# (hU3NYECKUI TTOKa3aTe b MTO3BOJISET UCTIOIB30BaTh

aleTUJIeH ISl CBApOYHBIX PaboT;

2. CocTaBbTe ypaBHEHUE PEAKIIMH MOJYUYEHUS alleTUIICHA,;

3. CocraBbTe YpaBHEHUE PEAKIIMU TOPECHUS AIICTUIICHA;

4. Berauciute 00bEM arleTHIeHa MOJIYYEHHOTO U3 KapOua KaJIbIUs MacCcon

128 r, conepxaiero 5% npumeceil, eciau BbIxo aleTriieHa cocrasisier 80% ot
TEOPETHYECKH BO3MOYKHOTO.

KapG6oHoBbie KMCJIOTBI

MoJjiouyHasi KHCJIOTA

[TpoMexyTOUHBIM IPOAYKTOM OOMEHA y TeTTIOKPOBHBIX )KMBOTHBIX SIBISIETCS
MOJIOYHAs KHMCJIOTA. 3amax 3TOW KHCIOThI KPOBOCOCYIIUE HACEKOMBIE YIIABIMBAIOT
Ha 3HAYUTEIIbHOM PACCTOSIHUU.

3amanue

1. TloueMy Hacekombie (KOMaphl) OBICTPO HAXOISAT CBOIO KEPTBY?

2. YcranoBute GOpMyITy MOJIOYHOM KUCIOTHI, KOTOpasi IOMOTaeT HACEKOMBIM
HAXOJIUTh TETUIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIE JOJIA PJIEMEHTOB B HEM
coctaBistoT: yraeponaa — 40,00%, Bogopona — 6,67%, kuciaopoaa — 53,33%.

3. CoctaBbTe CTPYKTYpPHYIO (DOPMYITy MOJOUHOM KHUCTOTH. HazoBUTE KUCIOTY 10
HomeHnknarype MIOITAK.

4. Ha ocHOBaHUU CTPOEHUSI MOJIOYHOW KUCJIOTHI CIIETalTE BBIBOJL O €€
XUMHUYECKHX CBOMCTBAX.

5. HalinuTe B MHTEpHETE WJIM APYTUX UCTOYHUKAX UH(POpMAIUIO O TPUMEHEHU T
MOJIOYHOM KHCJIOTBI.

ben3oiinas Kucjaora

KnrokBa u OpycHHKa MOTYT OUY€Hb JI0JITO XPaHUTHCS B CBEKEM BHJIE O€3 caxapa,
TaK KaK 3TOMY CIIOCOOCTBYET HAJIMYKME B HUX MPEKPACHOTO KOHCEPBAHTA —
OCH30MHOM KHCJIOTEHI.

3aganue: YCTAaHOBUTE MOJICKYIISIPHYIO (DOPMYJTYy KUCIIOTHI, €CJIM MACCOBBIE J0JIH
3JIEMEHTOB B HEW COCTABJISIIOT: yriiepoaa — 68,85%, Bogopoaa — 4,92%, kuciaopoaa
—26,23% (M = 122 r/moib).

MeTan




[Ipy THUEHWM pACTUTEIBHBIX OCTATKOB Ha JHE OOJOT TOA  BIUSHUEM
MUKPOOPTaHU3MOB o00pa3yercss OOJOTHBI ra3 — MeTaH, KOTOpPBIH COCOOEH
CaMOBOCIUIAMEHSATHCS Ha BO3IyXE.

Bomnpocsr:

1.3anumuTe MOJICKYISAPHYIO, CTPYKTYPHYIO U 3JIEKTPOHHYIO (OPMYIIBI METaHa.
2.CocTaBbTe ypaBHEHHE XUMHYECKOW PEaKIMd CaMOBOCIUIAMEHEHHs MeETaHa
Ha BO3JyXe.

3.IloueMy 0Opa3zyroTcs «OmyKaaroniue OroHbKU» Ha 6osioTe?

4. CocTaBbTe KapTOUKy «AHKETHBIC TAHHBIC METaHA.

KauyecTBeHHbIC peakiuy 00HAPYKEHHUS OPraHMYeCKUX U HEOPraHMYeCKHUX
BELLEeCTB

HasBanue Tembl OOHapyXeHUE HEOPTaHUYCCKUX KATHOHOB M aHMOHOB

PesynbTaT oOyueHwHs HccnenoBath KaueCTBEHHBIC PEAKIIUU
HEOPraHUYECKUX BEIICCTB

OO1ue KOMIETECHIIUH OK 01, OK 02

Hon

Ha OGenyro canderky mpoiuiayd #oj, TONBITAINCH BBIBECTH €T0 C IOMOIIBIO
orOenuBatens «Ilepcoinby, 3aTeM XJIOpHasi U3BECTh, HO MATHO HE MCUE3IIO.

YToOB! yIanuTh NsATHO, KAKOE CPEJCTBO HAI0 UCTIOIB30BATHCS C OKUCIUTEIbHBIMU
WM BOCCTAHOBUTEJIBHBIMU CBOMCTBAMM ?

Hanumnre ka4yeCTBEHHYIO PEAKLMIO Ha ONpeAesieHue noaa?

Onumre npuMeHeHue Hoaa B ObITY.

[Touemy B Kutae 0oibpHBIX 3000M H3/1aBHA JieyaT 30JI0H MOPCKUX I'yOOK?
Nudopmanus-moackaska. ExxeHeBHBIN IprueM HEOOIBIINX /103 COSTMHEHUH Ho1a
IIOMOTaeT U30aBUThCS OT 300a. Mopckue ryOKu, MOpcKasi KarmycTa 60raThl HOIOM.
[ToaTomy B Kutae u Slnonun 60bHBIX 3000M M3/1aBHA JIEUaT 30J10H MOPCKUX
ry0oK.

3ananue. Beruncnure, CKOJIBKO TPaMMOB MOPCKOM KamycThl HEOOXOIUMO ChEAATh
€XKECYTOYHO JJIS TOTO, YTOOBI BOCIIOJIHUTH CYTOUHYIO MOTpeObHOCTH (800 MT)
opranusma B iioge. B 100 r Mopckoii kanmycTsl cofep:kanue noaa cocrtasiser 250
MT.

CoennHenns cepbl

Ha 3aHATHAX XMMHUYECKOTO KPYKKa yJalllecss UCCIEA0BAIN MPOCTOE BEMIECTBO
YKEJITOTO 1IBETA, HEPACTBOPUMOE B BOJE.

[Tpu cxxuranuym ATOTO BEIIECTBA B KUCIOPOJIe 00pa30BajCs ra3 C pe3KUM 3araxoM.
Korna ra3 pactBopsiin B BOJ€, MOJy4asicsi pacCTBOP, B KOTOPOM OKPACKA JIAKMYCA
CTaHOBHWJIACh KpacHOU. Ecnn e B K010y ¢ Ta30M HAIWBAIU PacTBOP THIPOKCUAA
HaTpus, TO 3amax raza ObICTPO UcUe3al.

Onpenennute COCTaB UCCIAEAYEMOTO BEIIECTBA U 3ANUIINATE €r0 HA3BaHUE.
CocraBbTe 3 ypaBHEHUS peakiuii, KOTOpble ObUTH MPOBEACHBI YUAIIUMUCS B
IIPOLIECCE €r0 PaclO3HABAHMS




4.2.4 3ananus 1adopaTopHbIX padoT

Pa3nen

JlabopaTopHas padora

Paznen 2. Xumuueckue peakuun

JlaGoparopHasi padora 1. «Peakuun
TUAPOTU3A»

JlaGoparopHasi padora 2. «Peakuuu
MOHHOTO OOMEHa.

Paznen 3. Ctpoenue u cBoiicTBa
HEOPraHUYECKUX BEIECTB

JlaGoparopuasi padora 3. «CBoiicTBa
METaJIOB»

JlaGopaTtopHasi padora 4. «CBoiicTBa
HEMETAJJIOBY

Pa3nen 4. Kunernueckue n
TEPMOAMHAMUYECKUE 3aKOHOMEPHOCTHU
MPOTEKAHUSI XUMHUYECKUX PEaKITUi

JlaGoparopuasi paéora S.
«Ornpeenenye 3aBUCUMOCTH CKOPOCTH
peaKIuu OT KOHIIEHTPAIUH
pearupyroux BemecTBy
JlaGoparopuasi paGora 6.
«Ornpeenenre 3aBUCUMOCTH CKOPOCTH
peakIuu OT TeMIepaTyph»
JlaGoparopuasi padora 7. «/3yueHue
BJIMSTHUS PA3JIMYHbBIX (PAKTOPOB Ha
CMEIIEHUE XUMUYECKOTO PAaBHOBECHS

Paznen 5. JlucniepcHbie CUCTEMBI

JlaGopaTropHasi padora 8
«IIpuroroBnenue pacTBOPOB»
JlaGopaTropHasi paéora 9
«MccnenoBanue AUCIEPCHBIX CUCTEM)

Paznen 6. CtpoeHue u cBOMCTBa
OpraHUYECKHUX BEIICCTB

JlaGopaTtopuasi padora 10.
«ITonyyeHue 3TUIEHA U U3YyUYEHUE €TO
CBOMCTB»

Paznen 7. KauecTBeHHBIE peakuu
OoOHapyXeHUS OPraHUYECKUX U
HEOPraHUYECKHUX BEIIECTB

JlaGoparopuasi paéora 11.
«AHaTUTUYECKHUE PEAKIIUA KATHOHOB»
JlaGoparopHasi paéora 12.
«AHaNTUTUYECKHE PEAKIIUA AaHUOHOBY
JlabopaTopHnas padora 13
«KauecTBeHHbIE peaklIUy HAa OTJAEIbHbIE
KJIACChl OPTaHUYECKUX BEIIECTB)
Jlaboparopuas padora 14
«KauecTBeHHBIN aHAIN3 OPraHUYECKUX
COCTMHEHUI 110 (HYHKIIMOHATHHBIM
TpyIIIam»»

Paznen 9.1. UccnenoBanue u
XUMHYECKHI aHaJIn3 00bEKTOB
ouocdepsr

JlaGopaTropHasi padora 15. «OcHOBBI
71a00paTOPHOM MPAKTUKI
JlaGoparopHasi padora 16.
«OnpeneneHne )KeCTKOCTH BOJbI U
CIOCOOBI €€ YCTPaHEHUS»




JlabopaTopHas padora 17 (Ha BbIOOp)
«OO6HapyKeHHE HUTPATOB B MPOAYKTaX
NUTaAHUS»

«MccnegoBanue NpoAyKTOB MUTaHUS Ha
HaJIM4YKe YTiIeBOAOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJIU4ue
yIIeBOAOB (Kpaxmal, rIoKo3a,
caxaposza)»

JlaGoparopuas paGora 18
«Onpenenenne pH BOIHON BBITSKKA
MIOYBBI, €€ KUCJIOTHOCTU U
IEJIOYHOCTH»

JlabopaTopHas pa6ota 19-20
HccnenoBanue npeayioxeHHOro
00BEKTa Ha KUCIOTHOCTb, IEJIOYHOCTD,
XUMHYECKHUI COCTaB (3arpsi3HUTEIH,
MaKpO- U MUKPOAJIEMEHTHI).

JlaGopaTropHasi paGota Ne 1.
I'maposaus cosien

Hens 3anstus: IlonaTe cymiHoCcTh THaposn3a. Hayuutbes ouenuBath pH
Cpellbl IPU TUAPOIIU3E, TUCATh YPABHEHUS PEaKIMid THAPOIIH3a.

PeaktuBbl U obOopymoBanue: pactBopsl coseii: Hurpara csunma (Pb(NO)s),
cyiabdpara meau (1) (CuSQO,), xapoonata nHatpus (Na,COs), cynbdara 1uHKa
(ZnS0,), xnmopuna 6apus (BaCly) u apyrux, yHHUBepcaabHBIA HHIXKATOP, IITATHB
¢ mpoOupKamu.

Xon paboThI:

OmnbiT Ne 1. B3anmoaeiicTBue coJiei ¢ COJISIMH.

B npobupky momectute 2 mia pactBopa conu ZnSOs u mpuneiite 1 mi
pactBopa coimu BaCl, nmo oOpasoBanus ocajaka. 3aluIIMTe HAONIOACHHUS H
XUMHYECKYIO PEAKIIUIO B MOJIEKYJISIPHOM U HOHHOM BHJIC.

OnbiT Ne 2. OnpenesieHue peakiuu cpeabl pacCTBOPOB coJiei

Hanecute Ha MONMOCKM yHUBEpPCATHHOW MHIUKATOPHON Oymaru mo 1 — 2 xarm
HMMEIOIINXCS PACTBOPOB COJIEH.

Onpenenute pPH pacTBOpoOB, CpaBHUB OKpacKy Oymaru c mpuiiaraemou
[[BETHON INKAJIOW. 3alMIUTE MOJICKYJISPHBIE W WOHHBIC YpaBHEHUS THIIPOJIH3A
COJIEM.

Cnenaiite BBIBOI.

KoHTpoIbHBIE BONPOCHI
1. Yto Ha3bIBaeTCsI HOHHBIM MPOU3BEACHUEM BOJIbI? YeMy OHO paBHO?




2. Yro takoe pH pactBopa? Kakoi pacTBOp HAa3bIBAa€TCsl HEUTPAIBHBIM,
KHCJIBIM, IIE€JTIOYHBIM?

3. Kakue coennHeHusI Ha3pIBAIOTCS COJIIMU?

4. YTo Ha3bIBAETCS TUJIPOTU30M COJICH?

5. 3anumre npesparieHue: CuO — CuSO4 — Cu(OH); — CuO

6.Kakue conu noaseprarorcs runponu3sy? IIpusennure npumepsl.

7.Kakue (axTopsl BIUSIOT HA TUIPOJIU3 COJEH U moyemy?

JlaGoparopHasi paGora Ne 2
Peaknumn noHHOrO 0OMeHa

Henp pabotel: M3yueHne oOMEHHBIX peakiuii B pacTBOpax 3JIEKTPOJIUTOB U
YCJIOBHH, IPU KOTOPBIX 3TH PEAKIIUU MPOTEKAIOT 10 KOHIIA.

PeaktuBsl u o6opynoBanue: IlltaTuB ¢ mpoOupkamu, nepKareiab, pacTBOPHI
ruapokcuna Hatpusi (NaOH), comsroit kucnorer (HCI), cynedara memu (1)
(CuSOy4), xapoonara natpus (Na,COs), cynbdara maraus (MgSO,), xmopuaa
xenesa (1) (FeCls).

Xoxa paboThl:

OnbIT 1. Peakuum, uaymue ¢ 00pa3zoBaHueM 0CaaKa.

Hanetite B Tpu npobupku 1o 2 mut pactBopa xyopuaa sxenesa (I11), cynbdara
Mar"us, cyibdara mMenu W NpuOaBbTE B KAKIYIO MO TAKOMY € KOJHUYECTBY
menoun. HaOmtogaiiTe oOpa3oBaHue ocaakoB, 3amuchkiBas ux IBeT. Ocaaku
COXpaHsNTE [0 CIEAYIOIIEr0 ONbITA. 3alHIINTE MOJEKYJISIPHbBIE W HWOHHBIE
YPaBHEHUS PEAKIIU.

OnbIT 2 . Peakuuu, uaymniue ¢ o0pasoBaHueM ¢J1a00ro 3JIeKTPOoJIuTa

K mnomydyeHHBIM B TpeAbIAYLIEM ONBITE OCaJKaM THUAPOKCUIOB >KEJe3a,
MarHuss M MeIU TpUJeHTe pacTBOpP COJSHOM KHUCIOTHI JI0 TMOJHOTO HX
pacTBOpEHUS.

CocraBbTe MOJIEKYJIPHBIE M HWOHHBIE YpaBHEHUs peakuuil. OObscHHUTE
HaOJr01aeMble U3MEHEHUS B TPOOUPKAX.

OmnbIT 3. Peakuuu, uaymue ¢ o00pazoBaHueM rasa

K pactBopy kapOoHaTa HaTpusi NPUIEUTE OCTOPOKHO PACTBOP COJIIHOM
KUCIOThl. OOBSICHUTE BBIJICJICHHE ra3a U COCTABUTh MOJIEKYJISPHBIE U HMOHHBIE
YpaBHEHHUSI PEAKIIUH.

Cnenaiite oOuuil BbIBOJ 00 OOMEHHBIX PEAKIUAX, UAYIINX 1O KOHIIA.

KoHTposbHBIE BONIPOCHI

1. Tlpu kakuX ycI0BUSX BO3MOKHBI HEOOpAaTUMBbIE PEAKIINU ?

2. Bo3moskna iu peakiusi: HCl + KOH = H,O + KCI

3. 3anuIuuTe TUIBI XUMUYECKUX PEaKIUi M0 UMEIOIIMMCS Ki1acCU(DUKALIUSIM.



4. Nomumure peakiuio: ZNCl, + NaOH = ? + ? . [louemy Bo3MOXHa 3Ta
HeoOpaTumas peakuus?

5.3anummure HeOOPATUMYIO PEAKIINIO, KOTOpask MPOTEKAET C BhINAJCHUEM
ocaJika.

JlaGoparopHuasi padora Ne 3.
CBoiicTBa MeTAJLII0B

Henp: M3yunTh peakuuyd B3aUMOIECUCTBUA METAJUIOB U HUX OKCHUIOB C
BOAOW M KuciaoTamu. HayuuTecs nucaTh ypaBHEHHUs pEAKLIUN.

PeakTuBeIl W 00OpynOBaHME: HATPUl METAJUIMUECKHH, >Kele30, OJIOBO,
CBUHEI], MarHuid, LWHK, M€Jb, OKCUJ CBHHIA, OKCUJ KEJe3a, OKCHJ MEI, BOJa
JUCTUWUIMPOBAaHHAsA, KHUCJIOTa CEpHas, CoJIsAHas, HITaTUB C MPOOHpPKaMHU,
CIIUPTOBKA, 1€PKATEb.

Xoxa paboThl:

OmnglT 1. OTHOIIIEHNE METAJUIOB K BOJIE.

B mmumpokwii crakaH HaJleWTe BOJBI M IOJIOKHTE KYCOYCK HATPHS WIIU
KaJIusl.
Yro BbI HaOIOHaETE?
HaOnronenus

YpaBHEHHUE peaKIuu:
B 4eTwipe nMpoOUpKH MOJIOKUTE MO KYCOUKY MarHus, aJlOMUHUS, JKejIe3a U

MEU U MIPUICHTE HEMHOTO BOJIBI.

HaOnronenus

YpaBHEHHE peakLui:

Crenaiite BIBOJ 00 OTHOIIIEHUH BOIBI K METaJIAM.
Brisog:

OmnpIT 2. OTHOILIIEHHE METAIJIOB K KHCIIOTaM.

[TomoxuTe B MpOOMPKM MeETayUThl MarHus, aJTFOMUHUS, Kejle3a U MEIu U
MpUJICHTe K HUM PacTBOP COJSHON KucioThl. Uto BBl HaOmomaete? Crenaiite
BBIBOJ] 00 OTHOIIEHUHU KUCJIOT K METaJIaM.

HaGmronenwns

VYpaBHEHHE peakIui:




OmnbiT 3. OTHOILIEHUE OKCUIOB METAJUIOB K KUCJIOTAM.

B tpu npoOupku Hanelte mo 1 M pacTBopa CEpHOM KUCIOTHI U JOOABBTE
Ha KoHuMKe mmmaTens okcunabl xkene3a (1), menu (I1), ceunna (11). Conepxumoe
npoOupok B30onTaiiTe. Uto HabmoqaeTe?
HaGmtonenust

YpaBHEHUE peaKIUL:

ITo uToram NpoBeIEHHBIX ONBITOB CHENANTE BBIBOJ.
KoHTponbHBIE BOITPOCHL.

Jath onpeneeHue MeTaiaMm.

HazoBute pusnueckue cBoiicTBa METALIOB.

Kakue MeTamibl B3aMMOAEHCTBYIOT C KUCJIOTaMU?

Kakue MeTaibl B3aMMOAEHCTBYIOT C BOHOM?

Kak B3auMOIeCTBYIOT METAIIJIBI C PACTBOPAMHU COJICH.
Cnoco0bI TOJTyYeHUST METAIIIOB.

UYrto Takoe koppo3us MeTtaliioB? Kakne ObIBAIOT THUIIBI KOPPO3HH.

O N Ok WNE

CriocoOpbl 3aIUTHl METAIIIIOB OT KOPPO3HUHU.

JlaGopaTropHasi paGota Ne 4.
CBoiicTBa HEMETAJLJIOB
IMony4yeHnue, coOupanue U pacno3HaBaHHue ra3oB.

Lens: Ilomydenue, coOupaHue © pacmo3HaBaHHWE Ta30B: BOJOPOJA,
KHUCJIOPOJIa U YIJIIEKUCIIOTO rasa.

PeaktuBel u oGOopynmoBanue: IlltatuBel, mpoOUpKH ¢ Ta300TBOJHBIMHU
TpyOKaMHu, Aep>KaTenu, CIIUPTOBKU, CIUYKH, COCYH C BOJON. PacTBOphI comstHOM
kuciotel (HCI), ruapokcuaa Hatpus (NaOH), ruapoxcuaa xampimms Ca(OH)o;
CaCOj3 (mpamop), NH4Cl, yauBepcanpHaas nakmycoBasi Oymara.

Xona paboTbl

Omnpbit 1. [TonyyeHnue, coOupaHune U pacro3HaBaHWe BOJAOPO/IA.

B npobupky nmomectute Be rpaHyibl IMHKA U npuiedTe 2 - 4 Ml pacTBopa
cepHoil kucnoTel. Hakpolite ee mpoOuUpKoOW OO0NBIIETO AUaMeTpa. 3aKpouTe



najableM OoJIbIIyI0 MPOOMPKY, HE NEpeBOpauMBasl €€, MOJHECUTE K CIHUPTOBKE.
[Ipousoiiner xJI0NOK. 3aNUIINTE HAOIIOACHUS U YPaBHEHUS XUMUYECKUX PEAKIUH.

B BbIBOZIE YKaXXUTE, TIOYEMY BOJOPO/ COOMPATIU B IEPEBEPHYTYIO MPOOUPKY.

Omnpit 2. [TonyyeHue Kucjaopoaa.

[ToaroroBbTe TICHONTYIO NyYUMHY. B mpoOupky Hanelrte 5 - 7 Ml mepokcuaa
Boopona. /lo6aBpTe HEMHOrO OKcuaa mapranua. IlompHecure TICIOUIYIO TYyYUHY
K poOupkKe.

3anuiuTe HaOMIOACHHS U YPaBHEHUSI XUMUYECKUX PEAKIUH.

Omnpit 3. [Tonyyenue, coOMpaHue U pacliO3HABaHME YIVICEKHUCJIOI0 ra3a.

A) B npobupky mnomecTuTe HECKOJbKO KycoukoB Mpamopa (CaCOsz) u
npuiieiite 4 MJI pacTBOpa YKCYCHOM Kuciotel. [l pacno3HaBaHus rasza B
IPOOUPKY OMYCTUTE TOPALLYIO TYUYHUHKY.

b5) B npobupky HaneiTe 2 MJ MPO3pavyHOTO PacTBOpa M3BECTKOBOW BOJIBI.
Yepe3 4MCTYIO CTEKISIHHYIO TpYOOUKY IMpOAYyBalTE BBIIBIXa€MbI BaMHU BO3AYX.
3anuirTe HaOMIOACHHS U YPaBHEHUS XUMUYECKUX PEaKIUH.

Cnenaiite BbIBOJ 11O padore.

KoHTpoabHbIE BONIPOCHI

1. Kakum criocobom cobupatot raz Bogopoa? [louemy?

2. Kakum criocobom cobupatrot yriekucisiit ra3 CO2? [Touemy?

3. Kakum criocobom cobuparot raz ammuak? [louemy?

4. Kakue u3 MOJTYy4YEHHBIX Ta30B XOPOIIO PACTBOPSIOTCS B BOAE, U KaKue
BEIIECTBA IPU 3TOM 00pa3yroTcs?

5.Kakoii o0beM BOJOpPOJAa MPHU H.Yy. BBIACIUTCS NPH B3auMOACHCTBUU 34 T
LIUHKA C COJITHOU KUCJIOTOM?

6. ITpu B3aumoaeiictBuu ¢ 43,9 r HUTpaTa aMMOHMS C TUJIAPOKCUIOM KaJus
BBIIENTWJICS Ta3 C €KUM 3amaxoM U Boja. Ompenenutre 00bEM BBIACIUBIIETOCS
rasa npu H.y. 1 00bE€M BOJBI.

JlabopaTopHasi pa6ora Ne 5.
Omnpenesenne 3aBUCMMOCTH CKOPOCTH pPeaKIun
OT KOHLEHTPALIMM PearupywIiux BelecTs

[enb: uccenoBaTh BIMSHUE KOHIIEHTPALUU PEArUPYIOIINX BEMECTB U
TEMIEPATYpPbl HA CKOPOCTh XUMUUYECKUX PEAKIIAN

PeakTuBBI 1 000pyIOBaHNE: CTEKISTHHBIC TPOOUPKH, KOHMUYECKHE KOJIOBI HA
100mu1, nepskarens, CEKyHAOMEp, PACTBOP THOCYIh(aTa HATPHs, BOJIa, PACTBOP
CEpPHOM KUCIIOTBI, pACTBOP MepMaHraHara Kajius, | M pacTBop maBeneBOrl KUCIOTHI

Xoxa paboThl

Omnsir 1.
1. [IpuroToBUTH TPU CYXUX IPOHYMEPOBAHHBIX KOJIOBI.



2. B nepByto BHecTH 5 mMul pacTBOpa TUocyibdara Hatpus U 10 M BoAbI; BO
BTOpYI0 — 10 M THOCYNIB(aTa HATPUA U 5 MJT BOJBI; B TPETHIO — 15 M
THOCYb(aTa HATPHS.

3. 3atem B k010y Nel BHecure 5 mit 4 % - HOro pacTBOpa CEPHOM KUCIOTHI

4. OIHOBPEMEHHO BKJIIOUUTE CEKYHAOMEpP: BCTPSAXUBAs KOJOY, CIEAUTE 32
MOSIBJIEHUEM MYTHU B K0JIO€, iepa €€ Ha YPOBHE IJ1a3.

5. Ilpu nosiBeHun Masnenied MyTd OCTaHOBUTE ceKyHAoMep. OTMEThTE BpeMs.
IloBropuTe oOmbIT €mE 2 pasa.

6. Biumure 3HaueHus B TaOIUILy

7. OdopmuTte pe3ynbTaThl HAOMIOACHUN B BUE Tpaduka

OneIT 2.

1. B nBe nmpoOupKH MOMECTUTH HECKOJIBKO Karelb pactBopa KMnO4, 1M
pacTBopa I1aBeIeBON KUCIOTHI U CEPHOM KUCIOTHL. B 0/1HY U3 HUX OpOCHUTH
kpuctamnk MnSO4.

Yro BbI HaOIOHaETE?

2. Uepe3 HEKOTOPOE BpeMsi OTMETUTh U3MEHEHUE OKPACKH PacTBOPOB B IPOOUPKE.
3.Uem sBiIsIeTCS IEpMaHTaHaT Kajus B 3TOW peaKiuu?

O6paboTka pe3yJIbTaTOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT
KOHIIEHTPAIIIH.
2. CdopmynupoBaTh BbIBOJI, MOYEMY 3aBHCUMOCTb JTOJKHA BBIPAXKATHCS

PSAMOM JINHUEW U TI0YEMY B Ka4€CTBE MEPBOM TOYKHU 3TOU MPSAMOMN TPABOMEPHO
UCITIOJIB30BATh TOUKY Hauaja KOOpAHHAT.

3. CdopmynupoBaTs BbIBOI 0 poirt MnSO4 Ha CKOPOCTh XUMUYECKOHN
peakiuu.

KonTposibHbIE BONIPOCHI
1.JlaliTe onpeneneHre CKOPOCTU PEAKIIUH.
2. Kakue daxTopsl BIHUSIOT HA CKOPOCTh Peakiuu?
3. ChopmynupyiiTe 3aKOH COXpaHEHUs EHCTBYIONIUX MaccC.

JlaGopaTopHas padora Ne 6.
OnpenesieHue 3aBHCUMOCTH CKOPOCTH PeaKIMH OT TeEMIEPATYypPhl

[lens: HaliT 3aBUCUMOCTH CKOPOCTH PEAKIIMA CMECH PACTBOPOB OT
TEMIIEPaTyPHI.

PeakTtuBBI 1 000pyIOBaHKE: PACTBOP TUOCYJIb(aTa HATPUS, PACTBOP CEPHOM
KHUCJIOTHI, IB€ OOJIbIIIME MPOOUPKHU, MEpHast K010a, BoAsiHAsE OaHs, TEPMOMETD,
CEKyHJIOMED.

XoJ1 paOoTHI:



3aBUCUMOCTb CKOPOCTH PEAKIMHU OT TEMIIEPATypbl MOKHO HAOII0aTh Ha
TOM K€ CUCTEME
Na,S,03+H,S0,=Na,S0O4+5+S0,+H,0

Jlist onbiTa OepeM ABe Oomblive npooupku. B onny u3 Hux mMbl HanuBaem 10
MJI pacTBOpa THoCcyIb(haTa HaTpus, B apyryto 10 mi 4% — HOro pacTBopa cepHOI
KHUCIIOTBHI.

3anucblBaeM KOMHATHYIO Temneparypy. CliuBaeM coJep>XKMMOoe MpOOUpPOK B
K0J10y, OJTHOBPEMEHHO BKJIIOUMB CEKYHJOMEpP M OCTAHOBHUB €0 IMpPH MOSBJICHUH
cna0oi, enBa 3aMETHOU MYTH.

[ToBTOpsSieM OMBIT ABaXKIbI C TEM € KOJUYECTBOM THOCYJb(aTa HATPUS U
CEpHOM KHCIIOThI, MPEIBAPUTEIIBHO HAarpeB MPOOUPKY C PacTBOPOM Ha BOISHOM
6ane 1o TemnepaTypsl Ha 10 1 20 °C Bple KOMHATHOM. 3a TeMIepaTypoil cieaum
10 TEPMOMETPY, OIMYIIEHHOMY B TPOOUPKY C pACTBOPOM COJIH.

Pe3ynpTaThl ONbITOB 3amuchiBaeM B Tabmuily. [lo monydeHHBIM JaHHBIM
CTPOUM TpaUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYpPHI.

O6paboTka pe3yJIbTaTOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTHU CKOPOCTH PEAKIUHU OT
TEMIIEPATYPBHI.
2. CdopmynupoBaTh BbIBOJI, MOYEMY 3aBUCUMOCThH JIOJKHA BBIPAKaThCS

PAMOM JIMHUEH U TTI0YEMY B Ka4Y€CTBE IEPBOM TOUKHU 3TOU MPSAMOM MPABOMEPHO
UCITIOJI30BAaTh TOUKY Hauaja KOOpAHHAT.
3. CdopmynupoBaTh BBIBOJI O BIMSHUU TEMIEPATYPhl HA CKOPOCTh PEAKIINH.

KonTposibHbIE BONIPOCHI
1.JlaliTe onpeneieHue CKOPOCTH PEAKITUU.
2. Kakue (hakTopbl BIUAIOT HA CKOPOCTh PEAKITHH ?
3. ChopmynupyiiTe 3aKOH COXpaHEHUS JESHCTBYIOIIUX Macc.

JlabopaTopHas padora Ne 7.
N3yuyenne BAMSIHUA PA3JIUYHBIX (AKTOPOB HA CMelleHHMe XUMHYECKOI0
PaBHOBeCHUsI

Lenb: xapakTepu3oBaTh BIUSHHE W3MEHEHHUS KOHLEHTpPALIMM BEUIECTB,
peaKIuu Cpeibl U TEMIEPATYPhl HA CMEUIEHNE XUMUUYECKOT0 PaBHOBECHS
PeakTtBBI 1 000pyIOBaHKE: CTEKIISTHHBIC POOUPKH, CIIUPTOBKA, IEPIKATEITb,
crakan 50 mm, pactBop ammmaka, (enondrarenn, pactBop KoCr,O7, pactBop
cepHOl KucHOThl, pacTtBop xuopupa xene3a (III), pacTtBop ponanuga kamus,
pacTBOp XJIOpUAa Kalus
OnpbIT 1. BansiHue TeMnepaTypbl HA XUMU4YeCKOe pABHOBeCHE
1.B npobupky HaneiTe 2Mi1 pacTBopa aMMHuaka
2.J1o6aBbTe 2 Karmu GheHondTarienna
3.IIpobupky Harpeiite



Uro BbI HaOmonaete? O 4yeM roBOPUT U3MEHEHHUE OKPACKU pacTBopa?
[Touemy HarpeBaHue CIOCOOCTBYET CABUTY PAaBHOBECHSI B CTOPOHY O0OpaTHOM
peakuun?

OnbIT 2. Bansinue u3MeHeHUs KOHIEHTPAUMM HOHOB BOA0POAa
1. B mpobupky nomectutsb 1 mi pactBopa KoCr0O7
2. ITpubaBuTh 2 karmiu 24 pactBopa NaOH.
3. K atomy pactBopy A00aBbTE 10 KaIIsiM 2H pacTBOP CEPHOI KUCIOTHI, IIOKa
OKpacka He CTaHEeT OPaH)XEBOM.
UYro BbI Habmonaere? O yeM TOBOPUT U3MEHEHUE OKpacKu pacTBopa?

OmnpiT 3. CMelieHne XUMHUYECKOT0 PABHOBECUS IIPH U3MEHEHHUH
KOHIEHTPALMH BeLIeCTB.

B xumunyeckuii crakan Haneite 20 M1 BoJIbI M 100aBbTE MO 2 Kariu
HACBIIIEHHBIX pacTBOpOB xyopuaa xkene3a (II1) u pactBopa pomanuma kaausi.

PactBop pasmemaiite CTEKISIHHON NAJI0YKOM U COEPKUMOE pasiieire B 4
IPOOUPKH.

B oany npoOupky BHECHUTE HACBHIIIEHHBIN PACTBOP XJIOPHJIA Kejle3a, BO
BTOPYIO — HECKOJIBKO Kalelb HACHIIIEHHOTO pacTBOpa POJaHU/1a Kaldusl, B TPETHIO
— HEMHOI'O TBEPJAOTO XJIOPHIA KaJIusl.

Yro Bbl HabmogaeTe? ConocTaBbTe MHTEHCUBHOCTH OKPACKH MOTYUYEHHBIX
pacTBOPOB € IIBETOM MCXOHOI'O PacTBOpa B KOHTPOJIbHOM npoOupke. Pe3ynbraTel
BHECHUTE B TAOJIULLY.

Haiite 00bsicHEeHUs! HAOTIOAAEMBbIM SIBJICHUSIM.

KonTposibHbIE BONIPOCHI
1. Chopmymupyiite npunnun Jle-IlaTense.
2. Kak BnusieT TemmepaTypa Ha CMEIICHHE XUMUYECKOTO paBHOBECH S ?
3. Kak Bnusier gaBjieHre Ha CMEIIEHUE XMMUYECKOTO PaBHOBECHS ?
4. Kak BnusieT KOHIIEHTpAIUsl HA CMEIIEHUE XUMUYECKOTO0 PaBHOBECHS?
5. Kakue peaknuu Ha3piBaroTCs HeoOpaTUMbIMU? OOpaTUMbIMU?
6. Uto Ha3bIBAaETCS XUMHUECKUM PaBHOBECHEM?
7. UTO Ha3bIBA€TCA CIABUIOM (CMEIIEHUEM) XUMUUYECKOTO PAaBHOBECHS ?

JlabopaTopHas padora Ne 8.
IIpurorosjieHne pacTBOpPOB

lenp pab®oOThI: TPUTOTOBUTH PACTBOpP OMNPEACIICHHOW KOHIICHTPAIUH,
MIPOBEPUTH KOHIIEHTPALMIO U PACCUNUTATH OLINOKH.

PeaktuBel m oOopynosanme: xiopua Hatpus (NaCl), xapOonar HaTpwus,
XJIOpUJ Kaldusi W APYTHE COJHU, AUCTUUIMPOBAHHAS BOJIA, IITATUB C MPOOUPKAMH,
MEpPHBIM UWJIWHIAP, APEOMETP, XMUMUYECKH cTakaH Ha 600 Mmi, CTeKJIIHHaA
MajgoykKa, BECHI.

Xoxa paboThI:



Omnpbit. IIpuroroButs 500 2 4% pacrBopa xja0puaa Kajaus.
Paccuuraiite Maccy xjiopuna Kanus (HaBECKY) W BOJAbI, HEOOXOAUMBIC s
MPUTOTOBJICHUS 33JJaHHOTO PacTBOpA:

m(p-pa) - ®

m(KClI) =
100%
m(H20) = m(p-pa) - m(KCI)

B3BecbTe HaBecKy XJIOpHJIa Kajaus HA TEXHOXMMMUYECKUX Becax. IImoTHOCTH
BOAbl paBHa 1 2/cm®, Torma macca BOJABI COOTBETCTBYET OOBEMY, KOTOPBIi
OTMEPSAIOT MEPHBIM LIUIIUHAPOM.

[Tepenecute HaBecky KCI B crakan emkocThio 300 Mz M paCTBOPHUTE YaCTHIO
OPUTOTOBJICHHON B LIMJIMHIPE BOJIbI, pa30aBbTE OCTABIIEHCS BOJION U MOIYUYEHHBIH
pacTBOp MepeMEIaTh CTEKISHHON NAJOYKOH.

*[IpoBepuTh KOHIICHTPAILIUIO MPUTOTOBIEHHOTO PAacTBOpPAa, MOKHO, U3MEPHUB
IUVIOTHOCTh C TIOMOIIBID apeoMeTpa U CpPaBHUB IIOJIYYEHHBIE JaHHBIE C
TAaOJIMYHBIMU (CM. TIPUIIOKEHUE).

o (Teop.) = p (Teop.) =
o (MpaKT.) = p (MpakT.) =

AoGcomotHas omnbka AX = o(TpakT.) - ®(Teop.)
AX
OtHocutenpHas ommbka &=————100%
o(Teop.)
ChopmynupyiiTe BBIBOI.
KoHTpoJsibHBIE BOIPOCHI:
1. llatp ompenenenue KoHIEHTparuu. CrnocoObl BBIpAKEHUS KOHIEHTPAIUU
pacTBOPOB.
2. Uro Takoe conmpBaThl M ruaparthl? Ha kakom sTame pacTBOpEHHUS OHHU
obpazyrorcs?
3. Uro Takoe pactBopuMocTh? OT Kakux (hakTOpOB OHA 3aBUCUT?
4. Kakyro maccy cynb(daTa Kalvs U BOJbI HAJO0 B3STh Il ipurotoBieHus 300
rpammoB 20% pacTBopa?
5. Ckonbko rTpammoB Boawl conaepxkutca B 200 r 40%-Horo pactBopa
MOBAapEHHOMN COMH?
6. B 400 r Bogsr pactBopuiau 11,2 11 cepoBogopoaa. Onpenennurte MPOICHTHOS
CoJiep>KaHKe CEPOBOIOPO/Ia B MOJTYYEHHOM PACTBOPE.



7. B xakom o0beme Bojabl Hamo pactBoputh 200 T xjopuma xenesa (I1),
YTOOBl TOJYYHUTh PACTBOP C MACCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA
15%7?

8. B 80 r Boasl pactBopuiu 7 T cynbdarta xenesa (II). Onpenenure MaccoByro
JIOJIIO COJIA B pacTBoOpe?

9. Cmemanu 200 r 15% pactBopa xmopuna Hatpus u 300 r 10% pactBopa
3TOrO € BelecTsa. Onpeaenure KOHIEHTPALUIO MOTYyYEHHOT0 pacTBopa’?

JlaGopaTopHasi paGora Ne 9.
HccnenoBanne aucnepecHbIX CUCTEM

Llenp: oBmazeHHWE YMEHUSMHU  TPHUTOTOBICHUS JHUCIEPCHOHHBIX CHCTEM.
[TomyunTs AMCTIEPCHBIE CUCTEMBI M UCCIIEI0OBATh MX CBOMCTBA
PeaktuBel u oOopymoBaHue: KapOoHAT Kaibltus (men), OeH301, coja,
TIOJICOJTHEYHOE MacJio, BOJIa, XUMHUECKHE CTAaKaHbl, CTEKIJISTHHBIC TTAJIOUKH, ITATHUB
C IpoOUpKaMHu.
Xoxa paboThl:

Omnpit 1. IIpurorosieHne cycneH3un KapooOHaTa KAJbIHUA B BOJe

Hanetite B ABe mpoOUpKHM MO 5 MJI JUCTHILIMPOBAHHOW BOJABL. B mepByro
npobupky no6asere 1 mit 0,5 %-Horo pacTBopa kenaTuHa. 3aTeM B 00€ IPOOUPKHU
BHECUTE HEOOJBIIOE KOJMYECTBO Mela U B3OonTaiire. [locTaBbTe 00e MpoOUpKuU B
IITAaTUB W HAOJIOJANTE paccIOeHUe CYCIEH3UHU.

3anuirTe HaOIIOICHHUS.

B BBIBOAE oTBeThTE Ha BoOmpoOCchl: OJWHAKOBO JM BpPEMS pacCliauBaHUs B
obenx mpobupkax? Kakyro ponb wurpaer xematuH? UYUTo B HaHHOW CyCIEH3UU
SIBJISIETCSI TUCTIEpCHOM (pa30oi 1 JUCIIEpCUOHHOM cpenoi? 3anumuTe HabIro1eHUS.

OnbIT 2. [TosrydyeHue 3MyJ1bCHI.

A) B mpobupky c¢ mpoOKoW HaielTe 5 M AUCTUUTMPOBAHHON BOIBI U
no6asbre 1 Mt 6enzona. Ilocne BcTpsaxuBanusi HaOMIOgANWTE OBICTPOE pacCIOEHUE
cuctembl. 3atem n006aBbTe 1 - 2 Ma  2%-HOro pacTBOpa MbUIA U DHEPTUYHO
BCTPSAXHHUTE. 3aMUIITNTE HAOTIOICHUS.

b5) B npobupky namehite 5 min 5%-HOro pactBopa coibl, qo0aBbTe 1 M
MOJACOJIHEYHOI0 Macjia U BeTpsxHutTe. HaOmionaiite oOpa3zoBaHue yCTONYMBOMN
AMYJIbCUH. 3alUIINTE HAOIIOICHHUS.

B BBIBOJIE ChOpMynHpPYHTE MEXAaHU3M CTAOMITH3AIIUN IMYITbCHIA.

KoHTpobHBIE BONIPOCHI

1. YUto takoe cmecu? Kakumu ObiBatoT cmecu?

2. Kakue BeliecTBa Ha3bIBalOTCA AMYJIbraTopamMu?

3. Kakune cucrtembl Ha3bIBAIOTCS JUCIIEPCHBIMHU?

4.YTo0 moKa3bIBa€T CTENEHb JUCIEPCHOCTH?



5. UTo Takoe MOHOJIUCIIEPCHAS U NOJUANCIIEPCHAs cucTeMa?

6.Kakue nqucnepcHble CUCTEMBI Ha3bIBAIOTCS CBOOOIHOAMCIIEPCHBIMU U
CBSI3HOJIMCIIEPCHBIMU ?

7.Kakue cucteMbl Ha3bIBAIOTCA SMYJIbCUSIMU U CYCTIEH3USIMU?

JlaGoparopuasi padora Ne 10.
IMonyyeHue 3THIEeHA ¥ U3YUYEHHE €r0 CBOICTB

Ilenb: O3HAKOMHUTBCS C KAYECTBEHHBIMH PEAKIUSIMH  YIIICBOJIOPOJIOB.
N3yunTh OCHOBHBIE (PU3UYECCKUE M XUMHUECKHE CBOMCTBA YTIICBOIOPOIOB.

PeakTBbl M 00OpyJOBaHUE: IITATUB ¢ MPOOHMPKAMHU, Ta300TBOHAS TPYOKa,
CIIUPTOBKa, JIepKaTellb JUIsl MPOOMPOK, PacTBOp IEpMaHraHaTa Kajus, PacTBOP
WOJTHOH BOJIBI, OKCHJI aJTIOMHHWS, 3TAHOJI, KOHIICHTPUPOBaHHAs CepHAs KUCIIOTA.

Xoxa paboThl:

[Ipexxe yeM MPUCTYNaTh K IMOJTYYCHUIO 3THUJICHA, HY)KHO B JIBE NPOOUPKHU
HaJUTH 10 1 - 2 MJT pa30aBICHHBIX PACTBOPOB IIE€pMaHraHaTa Kajaus (PO30BBIH) U
MOJTHOM BOJIBI (CBETJIO-KENTHIN).

B cyxywo mnpoOUpKy ¢ Ta300TBOJHOW TPYOKOW, IOMECTHTE HECKOJIbKO
KPYIIMHOK OKCHJAa aTIOMUHUA (KaTaiu3aTop), | MJI 3TaHONa M OCTOPOXKHO IO
CTeHKe MpoOupku Haneire 3 - 4 MJI KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
Jlep>ka npoOUpKy B HAKIIOHHOM IOJIOKEHUHU, HArPEUTe CIOM KUJIKOCTU B TUIAMEHH
CIIUPTOBKH /10 KUIICHHUS.

He npekpamas HarpeBaHusi, OMyCTUTE KOHEIl Ta300TBOJHOM TpyOKH CHauasa
B mpooupkKy ¢ pactBopom KMnO4 (pacTBop o0OeciiBeunBaeTCs), 3aT€M B IIPOOUPKY
c wuomHOM Bomou (pacTBOp obOeciBeunBaercs). Ilogokrure Ta3 Ha KOHIIE
ra300TBOJAHOM TPYOKH.

Vkaxure ¢usnueckue cBoiicTBa dTwieHa. [lodemy oOecrBeunBaroTCs
pacTBOpHI MOJHOW BOABI U TNepMaHraHaTa kamusi? OOparure BHUMaHUE Ha I[BET
TJIAMEHU TOPESHHS TUJICHA.

HamummuTe ypaBHEeHHE peaKIuy MOTyYeHUs dTUJICHA.

HamummuTe xayecTBEHHbIE peaKIIuU YTUIICHA.

Hanumure ypaBHEeHHE peakiuy TOPEHUS dTUIICHA.

Cdopmynupyiite BBIBOSI.

KoHTpoabHBIE BONIPOCHI
1.CoctaBbTe (hOopMynbl H30MEPOB AIKEHOB M ankaaueHoB cocTaBa C,Hg.
JlaiiTe UM Ha3BaHMSI.
2.Pacnipenenute clienylolue YrieBOJOpOJbl MO TpEM KiaccaMm (aJKaHbl,
AJIKEHBbI, aJIKUHBbI):



C,Hs, CeHy,, C3Hg, CeHyy, C4Hg, C4Hyg, CsHyg, CsHy, Cs Hyp, C3Hg, CoHg.
3.Hanmumure ypaBHEHUs peakluil, 0NOpUd MOMOIIA KOTOPBIX MOXHO
OCYIIECTBUTH CJIIEIYIOLIUE IIPEBPALLCHNUSA

a) CH3-CH2C| _1> C2H4 2—, Csz 3_> CH2= CH2
v "y
CO2 CeHs

4. JIns BewiecTBa, UMEIOLIEro CTPOEHUE:

CHEC'CHZ'CHZ'CHZ'CHS

CocraBbTe HOpMYIIBI:

a) U30Mepa MOJIOKEHUS TPOMHOM CBA3H

0) u3omepa yriaepoIHOH 1enu

B) M30MEpa JIPYroro Kjiacca yrieBoaopooB. HazoBute ux.

5. Kakas o6mas ¢opmyia cOOTBETCTBYET TOMOJIOTHYECKOMY PSTY

apOMaTUYECKUX YTIIeBOJIOPOIOB:
a) CnHon 6) CnHan+2 B) CnHono F) CnHans

JlaGopaTopHasi padora Ne 11.
AHAJINTHYECKHE PeaKIHU KATHOHOB

Lenb: u3ydyeHne xapakTepHbIX peakiuii Hanbosiee pacpOCTPAHEHHBIX
KaTHOHOB.

Xox paboThI:

K nepeoii ananumuueckoii zpynne xatronon otHocsares: K, Na*, NH4".
JlanHas Tpymmna KaTHOHOB HE UMEET I'PYIIOBOTO peareHTa.

Peaknuu kaTtuoHOB amMoHusl. Peakuyuu ¢ eokumu wenovamu
(cuodpoxcuo nampus).

[Ilemoun nOpu HArpeBaHUU BBLACISIOT W3 PACTBOPOB COJEH aMMOHHS
ra3000pa3HbIil aMMHUaK, KOTOPBI MOYKHO OOHAPYXKHUTH M0 XapaKTepHOMY 3amaxy, a
TaK)Ke C TIOMOIIBIO BIAXHOW (PMIBTPOBATBHOW Oymaru, MpOIMUTaHHONH PacTBOPOM
dbeHondTanenHa.

B nmpoOupky Hamuth 3 MI cOlM aMMOHHUS UM J00aBUTHh PAcTBOp IIEIOYH.
[TpoGupky HarpeTs Ha crnupToBKe. Hag mpoOupkoil nepxute (QUIbTPOBATHHOM
Oymaru, TpONMUTAHHON pacTBOpoM (QeHondranenna. ONBIT MNPOBOAUTE MO
BBITSIKKOM.

B npucyrcTtBumM razoo0pa3HOro amMmuaka MHAUMKATOpHas Oymara U3MEHSET
OKpAacKy.

Hamucate ypaBHEeHUE peaKinu.

Bmopas ananumuueckan zpynna kamuonos (Ag *, Pb 2.

I'pynnoBoii pearent — pacmeop HCI .



B nBe npoOupku nomectute 1o 3mil cojieil cepedpa U CBHHIIA M CTOJIBKO K€
2 M pactBopa HCI. Hanumure ypaBHEHHS peakLMH.

Pazgenute ocajaku Ha TpU YacTU U 100ABBTE€ K HUM MOOYEPETHO TOPSUYIO
BOJY, pacTBOp IIEJIOYU U BOJHBINA PACTBOP aMMHaKa.

Urto npu sTom Habmonaere? Hanmummre ypaBHEHUS peakiuu.

Oo0HapyxeHHe KATHOHOB cepedpa

PeaktuBs K2CrOs obpasyer ¢ monamu Ag ™ ocamok AgCrOs KHpIHYHO-
KpacHOTO IIBETa.

B mpoOupke cmemath mo 2 mil HUTpaTa cepedpa u xpomata kanus. Ocagok
pacTBOpMM B aMMHAKe M A30THOM KHCIOTE, TPYAHO PACTBOPUM B YKCYCHOMU
KUCTIOTE.

Urto npu sTom Habmogaere? Hanumure ypaBHEHUS peakIuu.

Oo0HapyxeHHe KATHOHOB CBMHIIA.

Peaktus K,CrO4 obpasyer ¢ uoHamu Pb %" manopacTBOpuMBIl XpoMaT CBHUHLA
xenroro mpeta. OcagoKk pacTBOpUM B INENOYM UM a30THOM KHCIOTE (KOHIL.),
TPYJHO pacTBOpUM B a30THOM (pa3d.) W coigHOM KucioTe. YTo mpu 3TOM
Habmonaere? Hanummre ypaBHEHUs peakIiu.

Peakuuu 3 ananuTHYecKoi rpynnsl katuonos (Ca? Ba?t Sr?t).

B naBe mnpoOupku HaIUTh MO 2 MJI PAacCTBOPOB COJICH KaibIlus W Oapus u
N00aBUTh CTOJBKO ke cepHOU KucioTel. K ocaaky cynbdara kanbius A00aBUTH
ATWIIOBBIN ciupT. UTto Habmonaere? HanuiuTte ypaBHEHUS peaKivu.

Peaknum KaTHOHA KAJIbIUA.

Peaxkyus c zexcauyuanogeppamom (11 ) kanus Ks[F ¢(CN)s |. B npoGupky
nomectute pactBop CaCl,, mpubaBeTe 2-3 Kamjid pacTBOpa aMMmHuaka U 3-5
Kameyib pacTBopa xjopuiga amMmoHus. CMech HarpeiTe [0 KHUIEHUs, 3aTeM
npubaBbTe 8—10 Kamens HackimeHHoro pactBopa Ka [Fe(CN)g]. Uto HabmogaeTe?
Hanumvte ypaBHEeHUsI peakiuu.

Peakuusi kaTuona Gapusi.

Peakyua ¢ xpomamamu. B npoOupky nomecture no 3—4 Karmm pacTtBopa
BaCl,, no6aBbre 3-4 kamu amerara HaTtpuss W 2 kamum pactBopa KoCrOg,
Harpeiite Ha BoasHOM Oane. Uto HaOmomaere? HammmmTe ypaBHEHUS peaKIUu.
PacTBOpsieTcst 1M OH NpH JEWCTBUHA MUHEPAIBHBIX KHCJIOT, YKCYCHOM KUCJIOTHI U
mienoun. Hanuimre ypaBHEHUs! peakiuu.

AHAJIH3 KATHOHOB 4 AHAJTUTHYECKOH I'Pynnbl (QJTFOMUHUS, [IMHKA)

B nBe mpoOupku HanuTh MO 2 MJI PAcTBOPOB  ANMIOMUHHUS M IIMHKA U
mpuOaBUTH K HAUM TIO KaIlJIiM pacTBOP THAPOKCHAA Kanus. Hamummre ypaBHEHUS
peakiuu.

Pazgenute copepxkumoe TPOOMPOK HA JABE YacTU M BHECTU H3OBITOK
pacTBopa ILIEJIOYM B OAHY HPOOHUPKY, B JIPyryr0 A00aBUTh PacTBOpa COJISHOU
KHUCJIOTHI.

OOHapy:KeHUe KATHOHOB IIMHKA.

Iox neiictuem peaktusa K4 [Fe(CN)s] ¢ monamu Zn?* o6pasyercs qBoiiHas CONb
K2Zn3[Fe(CN)s]2 pactBoprmasi B menovax. B mpoOupky HamuTh 2 MJI pacTBopa
COJIM LIMHKA U 100aBUTH | MJI pacTBOpa rekconranodeppara Kaiusl.

KauecTBeHHbIE peakIIMM HA KATHOHBI 5 rPyNnbl



B npobupkn HaauTh comu Mg?, Mn?*, Fe*, Fe3*. B kaxayro mpoGupky

HaJIUTh  paBHbIE OOBEMBI pacTBOpa ammuaka. UYto mpu 3ToM Halmogaere?
Hanuimute ypaBHeHUs! peakiuu.

O0OHapy:keHHe KATHOHOB MATHUA.

Ilog ngedictBuem mienoueid oOpaszyercss Oenblii  aMOpgHBIA  OCagoK
ruapokcuaa maraus. OH pacTBOpUM B KHUCJIOTaxX M cojisix amMmMmoHus. MHorna, B
MPUCYTCTBUM MOHOB aMMOHHUSI OCAJIOK MOXKET HE BbINajaTh. B ogHy mpoOupKy K
pacTBOpY XJIOpHAAa MarHusi IPWIUTh CTOJIBKO K€ pacTBOpa Iienoud. B apyryro
npoOMpPKYy K COJIM MarHusi IpWIKTh pacTBop ammuaka. [louemy He BwImagaet
ocanok? Hanumure ypaBHEHUS peakiMii.

OTkpbiTHE KaTHOHOB Fe¥':

K 2-3 karmisam pactBopa npuinBaiot 3-4 kammm Ks[Fe(CN)s]. Cunnii ocamok
TOBOPUT O MPUCYTCTBUU KaTHoHOB Fe**. pH=1-3

OTKpBITHE KATHOHOB Fe?+:

K 2-3 kammsm pactBopa cyibdara xene3a (ll) mpunmuBaroT rugpokcua
HaTpUs U 3 KaIiu nepekucu Bojgopoaa. [IpoOupky HarpeTs.

OTKpbITHE KATHOHOB Mn?",

B npoOupky momectute HemHOro nopoiika PbO; npubdaBbre 2 Mt 6H p-pa
HNO3 2 wmn conu mapranma. CMech BCTPSXHUTE M OCTaBbT€ Ha 5 MHHYT.
[losiBneHMEe MaTMHOBOW OKPACKU TOBOPUT O HATMYUK MApTaHI[OBOW KUCIIOTHI.

KauyecTBeHHbIe peaknMu Ha KATHOHBI IHeCTOM rpynmbl (Meau H
Ko00aJIbTa)

I'pynnoBas peakuus. B mpoOupku HamuTh 1Mo 2 MJI pacTBOPOB CoJieH
KoOaibTa U MeAu. 3aTeM B KaXIyl MNPOOUPKY M00aBUTH MO KAaIUIIM PacTBOP
aMMuaka 10 00pa3oBaHus 0caJikoB. BHecTH B 006€ mpoOHpKH N30BITOK IPYIIOBOTO
peareHTa.

OtkpoiTHE KaTHOHOB Co0?"':

K 2-3 kammsim pactBopa cynbdata 2-3m106aButhk kamu KCI, u 1-2 xamm
CH3;COOH, 2 xamnu amerara Hatpuss W Ha mmareie NaNOz. Eciau o6pasyercs
KENTHIN 0CAIOK, 3HAYUT, MPUCYTCTBYIOT KATHOHBI KOOAbTA.

OTKpbITHE KATHOHOB ME/IU.

Peaktun K4[Fe(CN)s] B kucmoii cpene ocaxmaer monsl CU?* B Buje
KpacHO-Oyporo ocanka komruiekcHoH commu Cuz[Fe(CN)e. Ocamox B BOZHOM
pacTBOpe aMMHaKa pacTBOpsieTCs ¢ 00pa3oBaHWEM aMMHAKATOB MEJIH.

B npo6upky Hamuth 2Ma pactBopa CU? M 100aBHTH HEMHOTO PacTBOPA COJITHOM
KHCIIOTBl W BHECTH | MII  pacTBopa rekcanmmanodeppara Kaiaus. 3amucarhb
HaAOJIFOIEHUS.
KoHTpobHBIE BONIPOCHI
1.JlaiTe onpeeieHNE KATHOHAM.
2. Kakue peakiiuy Ha3bIBalOTCS KaueCTBEHHBIMU?
3. Ha3zoBuTe rpymnroBoi peareHT KaTUOHOB NEPBOM AHATUTUYECKOW TPYIIIHI.
4. Ha3oBuTe rpymnmnoBoil peareHT KaTUOHOB BTOPOM aHAIMTUYECKOUN TPYIIHI.
5. HazoBuTe rpynmnoBoi peareHT KaTUOHOB TPEThEW AHATUTUYECKON IPYMIIbI.
6. HazoBuTe rpynmoBoii peareHT KaTHOHOB YETBEPTON aHATUTHICCKOU TPYIIITHI



JlaGoparopuast padora Ne 12.
AHATUTHYECKHE PeaKIUU AHNOHOB

Lenp: n3yyeHne xapakKTepHBIX peakInii HanOoJee PacIpoOCTPAHEHHBIX
AQHUOHOB.

PeakTuBBI U 000py/nOBaHKE: PACTBOP CyJb(aTa HATpPHs, pacTBOpP KapOoHaTa
HaTpusi, pactBop Qocdarta Hatpus, pactBop BaCl,, pacTBop xyiopuaa Hatpus,
pacTBOp OpoMuAa HaTpHs, PacTBOp Cyidb(duaa HATpuUs, pacTBOpP HOIWAA HATpHS,
pacTBOp HUTparta cepedpa, pacCTBOpP HATpATa HATPHsI, paCTBOP THAPOKCHIA HATPHS,
MeTaJUTMYEeCKU MHK, pacTBop xjopuaa skeneza (III), pacTtBop amerata HaTpus,
IITaTUB C MPOOMPKAMH.

Xoxa paboThl:
AHHUOHBI IEPBOIl AHAJIMTUYECKOI IPYIIIbI

K mnepBoii aHaJIMTUYECKOH TpyIIe aHWUOHOB OTHOCSTCS CY/b(aT-uoH,
Cynb(QUT-MOH, KapOoHaT-uoH, (oc(aT-MOH, CHIMKAT-HOH, OoparT-noH B4O7%,
tuocynsdar S203%, xpomaT CrO4%, oxcanar C204%.

DTH aHMOHBI 00Pa3yIOT ¢ KaTHOHOM Ba?' comu, ManopacTBOpHMEIE B BOJIE,
3a HCKJIIOYEHHEM cyhbdara Oapus, XOpOLIO pacTBOPUMbIE B pa30aBICHHBIX
MUHEPAIBHBIX KUCIOTaxX. [103TOMY BBIZICIUTh aHHOHBI 3TOH TPYIIIBI B BUJIC 0CaIKa
IPYHIIOBBIM peareHToM - xjopuaoM Oapuss BaCl, MOKHO TOJIBKO B HEUTpabHOU
WK c1aboIIeNIouHON cpeie. AHHUOHBI MEepBOM TPpyMIbl 00pa3yloT C KaTHOHAMHU
cepeOpa Ag® coim, pacTBOPHMBIC B pa30aBJICHHOW a30THOW KHCIOTE, a Cyibhar
cepedpa AgrSO4 pacTBOPUM J1aKe B BOJIE.

['pynnoBas peaxius

B npoOupku HamuTh mo 2 M pacTBOpPOB cyib(dara, kapOoHaTa u (ocdara
HATpU, B KaXayt0 100aBUTH paBHbIe 00beMbl BaCl .

YacTHble peakiyu cyiabpar-anuona SO4%

B npo6upky HaIMTH 110 2 MJI PaCTBOPOB XJIOpUIA Oapus v J00aBUTh CEPHOM
KHUCIIOTHI. B TpoOMpKy HAJIMTH MO 2 MJI PAacCTBOPOB CyJIb(UTa HATPUS U T0OABUTH
MOTHOU BOJIEBI.

Wonnas nim GpoMHast BOJa TIPH B3aNMOJICHCTBHHI C PACTBOPAMH CYITb(OHTOB
o0ecIBeYnBaETCS.

YacTHble peakiuyu KapOOHAT-aHHOHA

Kucnorsl paszmararoT coiaM YroibHOM KHCJIOTHI C BBIJICIICHHEM OKCHIA
yraepoga (IV). Oxkcun yriaepoga MOXKHO OOHApYXUTh HW3BECTKOBOW BOJIOM
(naceimiennsiii  pactBop Ca(OH)). N3BecTkoBas BoJa MYTHEET BCIEICTBHE
oOpa3oBaHus KapOOHATa KATBIUS TIOT IEHCTBUEM YTIIEKHUCIIOTO Ta3a.

B mpoOupky HamuTh 1o 2 MIT pacTBOpPOB KapOoHaTa HAaTpus U n106aBuTh 2H
COJISTHOUM KHCTIOTHI. 3aTeM B MPOOHUPKY J0OABUTH H3BECTKOBYIO BOIY.

Yacrtasle peakiuu pocdar-uona PO>

Hutpar cepedpa AgNO3 ¢ annonamu PO, naér xéntelii ocanok docdara
cepeopa AgzPOa, pacTBOPUMEI B a30THOM KHCIIOTE.

B nipoOuipky HanuTh 1o 2 Mi1 pacTBOpoB ruapodocdara HaTpusi U J0OABUTH
HUTpAT cepedpa.

YacTHble peakiuu xpomar-uoHa ¢ CrO4%



B npoOupky HaJIUTH 110 2 MJI paCTBOPOB XpoMata Kajus U J00aBUTh XJIOPHUJT
oapus. BaCl, ¢ CrO4* oOpasyer »enTelii ocafgok xpomara Oapus. Ocamok
pacTBOPUM B MUHEPAIIBHBIX KUCIIOTaX, HO He pacTBopuM B CH3COOH.

Hutpat cepedpa AgNO; ¢ CrOs* o6pasyeT KHPIMYHO-KPACHBIA OCaIOK
xpomarta cepebpa. Ocanok pactBopuM B HNO3z u NH,OH, HO He pacTBOpuM B
CH3;COOBH.

AHHOHBI BTOPO#l aHATMTHYECKOH IPYIIbI

Ko BTOpoil aHanmutuueckoil rpymmne aHUOHOB OTHOCATCS Xjopun-uon CI,
opomua-uon Br', nogua-uon I' u cynedun-uon S2-, ponanua-uon SCN™.

DTH aHHOHBI O0pa3ylOT C KaTHOHOM Ag' CojH, HEpaCTBOpUMBIE B
BOJC U B pa30aBlIiEHHOW a30THOM KucioTe. ['pyIIOBBIM peareHTOM Ha aHUOHBI
BTOpOM Trpymmbl siBisgeTcss HUTpaT cepedpa AgNOz B OpUCYTCTBUU a30THOMU
kuciiotel HNO3. Xnopun 6apust BaCl, ¢ anmonamu BTOpoOW rpynmbl OCaaKOB HE
oOpazyer. Xnopupn Oapus BaCl, ¢ aHmoHamu BTOpOW Tpymnmbl OCaJAKOB He
oOpa3yer.

B npobupku HamuTh 10 2 MJI pacTBOPOB XJopuaa, OpoMunaa, cynbpuaa u
MO/IM/Ia HATPHsl, B KAKIYIO 100aBUTh paBHbIE 00beMbl AgZNOs.

Hutpar cepebpa AgNO;3; o6pasyer ¢ anmoHom Cl° Gemnblii TBOPOKUCTHIN
OCaJloK XJjopuja cepebpa, HEpacTBOPUMBI B Boae u Kkuciorax. Ocanok
pacTBOpseTCS B aMMHakKe, MpU ITOM 0OpaszyeTcss KOMIUIEKCHAas CoJib cepedpa
[Ag(NH3)]2C1. Ilpu melicTBUM a30THOM KHCIOTHI KOMIUIEKCHBIN HOH pa3pyliaeTcs
U XJI0puJ cepedpa CHOBA BBINAIAET B OCAJIOK.

Hutpar cepebpa AgNOs o0pasyer ¢ OpomMua-uoHoM Br- >xenToBaThiid
ocanok Opomuaa cepebpa AgBr, HepacTBOpUMBINA B a30THOW KHUCJIOTE M IUIOXO
pacTBOPUMBI B AMMUAKE.

Hutpar cepebpa ob6pasyer ¢ annoHamu - xEnThIii ocajok noauma cepedpa
Agl, HepacTBOpUMBI B a30THOM KHUCJIOTE€ M pPacTBOPE aMMuaka (OTJIUYHUE OT
AgCl).

Hurtpar cepe6pa AgNO3 06pasyer ¢ aHnoHOM S uépHbIii 0casok cyabhuaa
cepeOpa AgoS, KOTOPBIN HEPACTBOPUM B pacTBOpPE aMMHUAKa, HO PACTBOPSIETCS MIPH
HarpeBaHUH B pa30aBIICHHON a30THOM KUCIIOTE.

3.AHUOHBI TPeThell AHAJTUTUYECKOU IPYNIIbI

K TpeTheii Ipynne aHHOHOB OTHOCATCA HUTPAT-HOoH NO3-, autput-non NO?*

, aietaT-uoH CH3COO™: I'pynoBoro peareHtTa Ha aHUOHBI TPETHEN TPYIIIBI HET.
Peaxmuu cynedar-nonos (1)

Cynbpar xenesa (II) ¢ surpar-momom NO®  obpasyer B
KOHIICHTPHUPOBAHHOM PAcCTBOPE CEPHOU KHCIOThl KOMIUIEKCHYIO COJb Oyporo
npeta [Fe(NO)]SO4.

K 2 mn pactBopa comu NaNOz no6aButh 2H pacTBOp CepHOW KHCIOTHI
(pH=6) 1 HECKOIBKO Kamelb YeTHIPEXXJIOPUCTOTO YIIIepoaa.

Peakuuu anerat-uonos CH3COO"

Xmopun xeneza FeClz mpu B3aMMOJEMCTBHM C pPAacTBOpAaMH AalETaTOB
oOpa3yeT aieTaT eje3a KpacHO-Oyporo IBeTa, KOTOPbIM Hpu pa3z0aBiICHUH U
HarpeBaHUM JIETKO IOJIBEPraeTcs TUJIpoJiu3y ¢ 0Opa3oBaHUMEM OCaJika OCHOBHOM
conu anerara xkeneza (III). OTkpbiBaTh aneraT-vwOHBI 3TOW peakIUed HEeab3sl B



npucyrcteun annoHoB COsz%, I° SO3%, POs*, S%. Hx HeoOX0OUMO OCaIHTh
XJIOpUI0M Oapus U HUTpaToM cepedpa. Peakuus nportekaer npu pH =5-8.

K 2 kamsim pacTBopa aierata HaTpusi J0OaBUTh pacTBOP XJIOpHJIA JKeJe3a
(111, marpeBast mpoOHMpKy Ha BOJSTHOW OaHe.

KoHTpoJibHBIEC BONPOCHI

1.JlaliTe onpeneieHue aHMOHAM.
2. Kakue peakiy Ha3bIBAKOTCS KAYECTBEHHBIMU?
3. HazoBuTe rpynmnoBoil peareHT aHWOHOB MNEPBOM aHATUTUYECKOW IPYIIIBI.
4. HazoBuTe rpynnoBOil peareHT aHMOHOB BTOPOW aHAIIUTHUYECKOM TPYIIIHI.
5. Ha3oBuTe rpynnoBoil peareHT aHHMOHOB TPEThEW aHATUTUYECKON IPYIIIIHIL.

JlaGoparopHuasi padora Ne 13.
KauecTBeHHbIE peakIIui HA OT/IeJIbHbIE KJIACChl OPraHMYeCKUX BelleCTB

Lenp: ucciaenoBaTh KayeCTBEHHBIE PEAKLIUU OPraHUYECKUX COEIUHEHUI
OTJZIEJIbHBIX KJIACCOB

PeaktuBbl M 000pyAOBaHME: pPACTUTEIBHOE MAciO, PacTBOp Kpaxmaia,
pacTBOp IUIIOKO3bl, pacTBOp ruapokcuna Harpus (NaOH), pactBop cynbdara
menu (I1), pactBop iozaa, pacTBOp HUTpaTa cepedpa, BOja, MITATUB C IPOOUpPKAMHU,
CIIUPTOBKA, JIepKaTellb sl IPOOUPOK.

Xox paboThI:
OnbiT 1. OnpenesieHne HenpeaeJbHOCTH KUPOB.
1. B npoGupky Haneiite 2 - 3 MJI pacTUTEIIBHOTO Maclia, 100aBbTe S5 - 6 Karesb

pacTBopa ioJla PO30BOTO I[BETA, IPUTOTOBIEHHOIO HA YETBIPEXXJIOPUCTOM
yraepoJe.
2. CMech B IpOOUpPKE SHEPTUIHO BCTPSAXHUTE.

Yem o0ycnoBieHa HEMpeaeabHOCTh TUNMUA0B? OOBSICHUTE UCUE3HOBEHUE
pPO30BOM OKpacku oxa. Hanumure ypaBHeHHE peakunn
OnbIT 2. BoccTanoBienue Cu(OH)2 riioko30ii B 1eJ104HOM cpeje.

1. B npoOupky nomectute 1 mn pactsopa CuSOs u 2 mu pactBopa NaOH.
2. [Tonmy4eHHBI OCaNOK PHEPTUYHO BCTpsixHUTE. BHecute B mpoOupky 1 mu
pacTBopa TIIIOKO3bI.

3. IIpoOupky cierka HarpenTe B TNIAMEHH CITUPTOBKH 10 U3MEHEHUS 1IBETA, JIepKa
€€ HaKJIOHHO

Uro Bel HaOmomaete? Kakoit mBeT oOpaszoBaBiierocs ocanka? Hamumure
ypaBHeHUs peakiuu. YTo BB HaOmrogaeTe mocie HarpeBanus? Hamummre
ypaBHEHHUsI peakuuil okucieHnus riaoko3sl Cu(OH),

OnbiT 3. BoccraHoBi/ieHHe aMMHA4YHOr0 pactBopa Ag>0 r1/10K030i (peakuus
cepeOPsSIHOTO 3epKaJjia)

B mpobupky momectutre 1 mim pactBopa AgNOsz um pactBop NaOH no
oOpazoBaHus ocagka. K moiaydyeHHOMY OCaiKy N00aBisTE MO KaIlIsiM PacTBOP
NH4sOH 1o ero pactBopenusi. K mpo3paunomy ammuagHomy pactBopy AgoO
nob6aseTe 2 M1 3 %-ro pacTBOpa TIJIOKO3bI, HATpEWTE CMECh JO KUIIEHUS Ha
CIIUPTOBKE.



Yro BeI Habmogaere? Yro oOpa3zoBaigoch Ha cTeHKax npodupku? Hanumure
YpaBHEHHUE PEaKIMU CEPeOPSHOT0 3epKajia i IITHKO3bI.
OmnbiT 4. KayecTBeHHasi peaknusi HA KpaxmaJ ¢ HoaoM

Haneiite B npoOupky 5 ma 1%-Horo pactBopa Kpaxmana, BHecuTe 2 - 3
Karii pa3z0aBiIeHHOro pacTBOpa oja.

Uto Bbl HaOmomaere? Ilouemy u3meHsercss 1BeT pactBopa? Hamwumure
YpaBHEHHE PEaKIIMHU.

O6paboTka pe3yJIbTaTOB:

[TpoaHanmu3upoBaTh MOJYUCHHBIC PE3YJIBTATHI.

Chopmynupyiite BBIBOJ O (PH3NKO-XUMUICCKUX CBOMCTBAX KUPOB.
Chopmynupyiite BBIBOJ O (PH3UKO-XUMHUYECCKUX YTIICBOJIOB.
Chopmynupyiite BBIBOJ O (PH3UKO-XMMHUYCCKUX CBOMCTBAX Kpaxmasa.
CdopmynupyiiTe BBIBOJ O KAUECTBECHHBIX PEAKITUAX KHIKUX KUPOB.
CdopmynupyiiTe BBIBOJ O KAUECTBEHHOW PEaKIIMU Kpaxmalia.

ok owdE

KoHTpoabHbIE BONIPOCHI
1. Kakue BelecTBa Ha3bIBAIOT KUPaMu?
2. Knaccudukarmus Kupos.
3. Kakwue BelecTBa Ha3bIBAIOT yTriieBaiaMu?
4. Knaccudukarmus yrieBojoB.

JlaGopaTopHasi padora Ne 14.
KavecTBeHHBIN aHAJIU3 OPraHUYECKUX COCAMHEHUH MO0 PYHKIMOHAJIBbHBIM
rpynmnam

Ilens: wuccienoBaTh peakWM OPraHWMYECKUX COCIUHCHUN OTIEIbHBIX
KJIACCOB 110 (DYHKIIMOHAJILHBIM TPYyIIIaM.

PeakTriBbI W 000pyIOBaHME: INTAaTHB C NPOOUPKAMH, JIEpXKaTelb IS
POOUPOK, STUJIOBBIA CIHUPT, TIIUICPHH, PACTBOP IEpMaHraHaTa Kajus, pacTBOP
TUAPOKCHAA HATpHUs, pa30aBiICHHAs CEpHas KHUCJIOTa, PacTBOp cyibdara Memw,
BOJA.

Xon paboTHI:

OmnbIT 1. OKHC/IEHNE ITAH0JIA PACTBOPOM NEPMAHIAHATA KAJIHUSL.

B npo6upky Hanetite 1 mi stanona, nob6assTe 1 M1 pazbaBiIeHHOTO pacTBOpa
NepMaHraHara kamus W | Mia pacTBopa cepHOMl KHCIOThl. (CMech BEIIeCTB
repeMenanTe.

HaGmromaiite  oOecuBeunBaHWEe  pacTBOpa TIEpPMaHTaHaTa Kadusl W
cnenmuUYHBIA 3amax YKCYCHOTO aybJeruaa (3amax aHTOHOBCKHX SOJIOK), CO
BPEMEHEM NEPEXOASIIMN B PE3KUH 3aIax yKcyca.

Hanuimvte ypaBHeHUE peakiii OKUCIEHHUS 3TaHOJIA.

OnbIT 2. KoMmiekcoo0pa3oBaHue MHOI0ATOMHBIX CIIUPTOB.



B npo6upky nHaneiite 3 mu pactBopa NaOH um 1 ma pactBopa CuSOg,
MOJIYYEHHBI 0CaJ0K pa3jiesiuTe Ha Tpu yacTH. JJob6aBpTe K ocanky no 1 Mii B oAHY
npoOUpPKY BOJIBI, B JPYTyl0 — 3TaHOJA, B TpeThio — riuiepuHa. Coaep:Kumoe
MpOoOUPOK SHEPTUYHO BCTPSAXHUTE. Pe3ynbraT cpaBHUTE.

Habmonaiite pactBopenue ronyooro ocagka CU(OH); 1 TéMHO-cHHUIT LIBET
pacTBopa B MPOOUPKE C TIIUIICPUHOM.

Hanumure ypaBHenue peakuuu oopasoBanus CU(OH), u ypaBHeHHE peaKiuu
o0pa30oBaHus KOMIUIEKCHOW COJIM IIMIIepaTa MeIu.

Peaknus ¢ Cu(OH); siBisieTcst kKaueCTBEHHOM HA MHOTOATOMHBIE CITHUPTHI.

OnbiT 3. BoccraHoBiieHHe popmanbaeruaom oKcuaa cepeOpa.
Peakius cepeOpsiHOro 3epkana ABJISIETCS KaUeCTBEHHOW Ha allbJErHAHYIO TPYIIy.
Anbaeruipl, UMesl MOJBWKHBIA BOJIOPOJ MPHU KapOOHWIHHOM TPYIITe, MPOSBISIOT
BbIp@)KEHHbIE BOCCTAHOBHTENbHBIE CBOICTBA. OHM BOCCTaHaBIMBAIOT cepedpo, a
CaMU OKHCISIIOTCS JO COOTBETCTBYIOIIMX KHCIOT. Mertaminueckoe cepedpo
BbIZIENIsIeTCS MO0 B BUJE OCajKa YEpHOro I[BeTa, JIMOO B BHJAE OJECTSIIETO
3epKajbHOTO HanéTa, €eCAW CTEHKH NPOOUPKH XHUMHYEeCKH uucthie. [lpu
N00aBJIEHWM 1IEJI0YM B CMECh CKOPOCTh PEAKIMU CepeOpsHOro 3epkaia
MOBBIIIIAETCSI.

B mpoOupky naneiite 1 mim pactBopa AgNOs, mobaBbre 1 M pacTBopa
NHsOH. K monydennomy ocaaky moGaBinsiite mo kamism pactBop NHsOH no
MIOJTHOTO €TI0 PACTBOPEHUSI.

B mpo3paunsiii OecuBeTHbIM ammuadHbii pactBop AQ.O BHecute 1 M
dbopmanpaernia, cMech pasjaenure TnomnojaMmM. B omHy mnpoOupky mo0aBbTe
HeckoJibko Karenb pactBopa NaOH u maGmromaiite addexr peakmuu. Bropyro
npoOUpKY HAarpelTe Ha CIHPTOBKE JJII BOCCTAHOBJIEHUS cepedpa (oOpasyercs
cepeOpsiHOe 3epKajo).

HaGmromaiiTe BIusiHYE MIETI0YM HA CKOPOCTh PEAKIIMH CEPEOPSTHOTO 3epKaa.

Hamumure ypaBHeHHME peakiMu OKHCICHHS (OpMalblernia aMMHAYHBIM
pactBopoM AQ20 10 MypaBbUHOMN KHUCTIOTHI.

OnbiT 4. BoccranoBiaeHue ¢Qopmaabaeruagom ruapoxcuaa wmeau(ll)
(peakuuss Tpommepa).

Anpaerusipl TpU  HAarpeBaHWM B WIEJIOYHOM Cpele BOCCTAHABIMBAIOT
COEIMHEHUS JIByXBAJICHTHOU MEAU B COCMHEHHS] OJIHOBAJICHTHOU MEJH, U TOJIBKO
(dbopManbaeTul BOCCTAHABIMBACT MEh 10 METAJUIMYECKON TI0 CXEME:

CulOH); — CuOH — Cu0O — Cu
[IBeT ocankoB: roxy0oi YKENTBIA OPaHXKEBO —KPACHBIN KOPHUYHEBBIN

Bce ykazaHHble B cXeMe COEMHEHMS] MEIM Majl0 PaCTBOPUMBI B pacTBOpax

iejoued M BBIJEISIOTCS B BUJE OcajkoB. [lo m3MeHeHHIO LBeTa Ocajka JIETKO



MPOCIAEAUTh XOJ peakuuu. Peakius BOCCTaHOBICHUS JBYXBaJE€HTHOW mMeau OblLia
npemioxesa Tpommepom.

[Tomecture B mpobupky 2 ma pactBopa NaOH, nobaBere 2 - 3 kamnu
pactBopa CuSOs. K monyueHHoMy ocaaky npubasTe 1 M popmanuHa, cMecCh
nepememiante. BepxHIO 4YacTh pacTBOpa HArpeuTe B IIAMEHU CIHUPTOBKHU, a
HWKHSS 9acTh OY/ET CIYy)KUTh KOHTPOJICM.

HaGmronaiiTe n3MeHeHue 11BeTa CMeCcU B MPOOUpPKE U 00pa30BaHUE OCAIKa.

Hanumure ypaBHenue peakuuu oopasoBanus CU(OH); u ypaBHeHHE peaKiuu
BoccranoBienus Cu(OH), hbopmansaeruaom.

Cnenaiite BBIBOI.

KoHTpo/ibHBIC BONPOCHI

1. Knaccudukanus cnupTosB.
2. C moMoIIpI0 KaKOT0 PEaKTHBA MOKHO Pa3JIMUUTh ITHJIOBBIM CIIUPT U TIUIIEPUH?
3.Kakas peakiuus sSBISI€TCS KaueCTBEHHOM JJIsI aJIbJICTUI0B?
4. CnoxxHbie 3pUpsI — 3TO MPOAYKTHI B3aUMOICHCTBUS :
A. Cniupra ¢ anbAaerujiom
b. JIByx ciupToB
B. AnkeHoB ¢ Booit
I'. Kucnor co ciupramu
5. Tonyunts C2HsONa MOKHO B3aUMOJICMCTBUEM 3TaHOJA C:
1. Na 2. NaOH 3. NaCl 4. NaH
6. Hanmmmmre kauyeCTBEHHYIO PEAKIIUIO Ha CIIOKHBIE CITUPTHI.
/. T'mauepuH OTHOCUTCA K KJIACCy COCIUHECHUM:
A. Ognoatomuslie ciupThl  b. IIpocTeie a3¢ups
B. MHoroatomubie ciupThl  ['. AJlbIeTUIBI
8. Ileperon C2Ha — CoHsOH ocymiecTBisieTest peakiuei:
1. 'upparamnuu 2. 'unpupoBanus 3. Jlerunparaiuu 4. I'openus

JlabopaTopHas padora Ne 15.
OcHOBBI J1a00PATOPHON MPAKTUKH

Llens: o3HAKOMJIEHUE C TpaBHJIaMH PaOOTHl B XMMHUYECKOW JabopaTopuu u
TEXHUKON 0€30MacHOCTH, JIa0OpaTOpHBIM OOOPYJOBAaHUEM U XHUMHYECKOU
MOCY/JIOM.

PeaktnBbl M 00OpymOBaHME: INTATUB C MPOOMPKAMH, TOpPETKa, MIMATENH,
CTCKJITHHBIC  TAJOYKH, CTEKJISHHbIE TPyOKH, CTaKaHbl, ILJIOCKOJOHHEIE,
KOHUYECKHUE U KPYTIIOJOHHBIE KOJIOBI, IIMIUHIPHI, MEH3YPKHU, TUTIETKH U JP.

Xox paboThI.
Texnuka 6€30MaACHOCTH U MePbI NMPETOCTOPOKHOCTH



1 .Bce onbIThl, CBA3aHHBIE C IPUMEHEHUEM UM 00pa30BaHUEM SITOBUTHIX WU
BpPEAHBIX BEIIECTB, CIEAYEeT NIPOBOJUTH TOJBKO B BBITSDKHOM MIKady mpH
BKJIFOYEHHOW BEHTUJISALIUU.

2. 3anpemniaercs NPOBOAUTH OMBITHI CO BCEBO3MOXXHBIMH B3PbIBYATBIMU WJIU
OorHeonacHbIMM cMecsiMHU. OnbITBI ¢ HEOONBIIUMH KonuuecTBamMH (1-2 mut) Jierko
BOCIUTAMEHSIOLIUXCS BEIIECTB HEOOXOAUMO MPOBOAUTH BIAU OT OTKPBITOIO OTHS
WM BKJIFOUEHHBIX HAarpeBaTelIbHbIX MPUOOPOB.

3. [Ipu HarpeBaHuU WM KUISYEHUH B MPOOUpPKE HEOOXOIUMO MOJIb30BATHCS
JepKaTeasiMid W CIAEAUTh 3a TeM, 4YTOObl OTBEpCTHE MNPOOMPKU HE OBLIO
HAIpPaBJIEHO B CTOPOHY CaMOro paboTaroulero UM cocena. ITo0 0COOEHHO Ba)HO
coOJII01aTh IPU HarpeBaHUU KOHUEHTPUPOBAHHBIX PACTBOPOB KUCIIOT U LIEI0YEH.

4. He cnenyer HaKJOHATBHCS HaJ COCYJIOM, B KOTOPOM MPOUCXOAUT
HarpeBaHue WM KUIISTYCHHE >KUJIKOCTH, BO M30€KaHue MomnajaHusi OpbI3r B JHUIO
WIH TJ1a3a.

5. IIpu HE0OXOIMMOCTH OMPEIETUTH 3aMax BBIACISIONINXCS MapOB WU T'a30B,
HEJb3s BIIBIXaTh UX HEMOCPEICTBEHHO U3 pabouero cocyaa. HeoOxoaumo erkumu
JIBUKEHUSIMU PYKH HAMPaBUTh Mapbl WK ra3bl K ce0€ U OCTOPOKHO BIIOXHYTh.

6. Ilpu pa3baBieHHH KOHLIEHTPUPOBAHHBIX KHUCJIOT WIM LIEJIOYed cleayeT
HEOOJBIIMMU MOPLUUSIMHU BIMBATh KUCIOTY WM I11E€JI0Yb B BOJY, @ HE HA000POT.

7. 3aXKEHHYIO CIIMPTOBYIO TOPEIKY KaTErOPHUUECKU 3alpeliaeTcs HaKIOHSITh
BO M30€XKaHUE «IIPOCKOKa» IJIAMEHU BHYTPb TOPEIIKH.

8. Ecnu Obli1a paznuTa JIETKO BOCIIIIAMEHSIOLIAsICs )KUJIKOCTh, CIIEAYeT TOTYac
K€ TIOracUTh BCE HaXOAsIIUecs MOOJU30CTH TOPEIKH, 3achbllaTh Pa3IUTYIO
KHUJIKOCTh TIECKOM, COOpaTh €ro M MEpPEeHEeCTH B IpEJHA3HAYEHHYIO ISl 3TOrO
€MKOCTb.

O0mme nmpaBujia padboTsl B XMMHUYECKOH JJadopaTopun

1. Jlo Hauana 3aHATHS HEOOXOAMMO BHHUMATEIBHO O3HAKOMHTBCS C TEMOM
paboThI, UCTIONB3YST METOIUYECKUE YKa3aHUsl, yUCOHUKN U KOHCIIEKT JICKIIH.

2. B xumunueckoit mabopatopuu cienyer paboTath B XanaTe.

3.B naGopatopuu KaTeropu4ecKy 3anpenaercs NIPUHUMATh MUY, BKIIOYATh
WM BBIKJIIOYATh PYOWJIBHUKH, a TaKXe TPOTaTh MPUOOPHI, HE OTHOCSIIHECS K
JTAaHHOM paboTe.

4. Pabouee MeCcTO HEOOXOAMMO COJEPKATh B YUCTOTE, HE 3arPOMOXKIIAs €T0
MpeIMEeTaMu, He OTHOCSIIIUMHUCS K JaHHOU paboTe.

5. PeakTuBBI, MPONMTHIE WM PACCHIIAHHBIC HA CTOJIE WM Ha TOJY, CIEAyeT
TOTYAC KE HEUTPATN30BaTh U yOPaTh.



6. JIumHue KHUTH, )KypHAJIBl U TETPaJy HE JIOJKHBI HAXOJUTHCS Ha paboueM
ctone. Meroauueckue mnocoOusa, paldounme TETpaau cienyer obeperaTb OT
MOMNaJaHus Ha HUX BOJIbI, KUCIIOT, IIEJI0YEH U IPYTUX XUMUYECKUX PEAKTHUBOB.

7. PeakTuBbI, IpeIHA3HAUYCHHBIC JI1 OOIIErO MOJb30BaHUs, HEJIb3s YHOCUTH
Ha CBOE€ pabouee MECTO.

8. Ecnum peakTuB B3ST B M30BITKE WM TOJHOCTHIO HE U3PACXOJOBaH,
KaTerOpUYECKHU BOCIIPEIIACTCS BEUIUBATH €TI0 0OPATHO B CKJISTHKY C PEaKTHBOM.

9. Tlocne okoHyaHust paboOThl HeoOXxoaumo YyOpaTh paboyee MecTo,
OTKJTIOUUTD JEKTPUUECKUE MPUOOPHI, 3aKPHITh BOAY.

10. Kareropuuecku 3amperniaercsi MPOBOIUTH OIbBITHI, HE OTHOCSIIUECS K
JaHHOM pabore.

Oxka3zaHue nepBoil MOMOIIM B JJadopaTopuu

1. IIpu momagaHuu Ha KOXXY KOHIIEHTPUPOBAHHBIX KUCIOT (CEpHOM, a30THOM,
YKCYCHOM ® T.J.) CJIeAyeT HEMEJJEHHO TMPOMBITh CHJIBHOW CTpPyell BOJIbI
000CKEHHOE MECTO B Te€UeHHEe 3 — 5 MUH., TOCJI€ YEero HaJOXKUTh IMOBS3KY W3
BaTbl, CMOYEHHOW CIHPTOBBIM pacTBOpPOM TaHWMHA uiau 3-% pacTBOpoM
nepMaHraHara kanus. [Ipu CHIIBHBIX O)KOTrax IOCJI€ OKa3aHWs TMEpPBOM TMOMOIIH
HEMEJJIEHHO 00paTUThCS K Bpauy.

2. Ilpu o’xore KOXHM pacTBOpaMH IIEJOYed MPOMBIBATH OOO0KKEHHBIH
Y4acCTOK KOXKM JI0 Te€X IOp, MOKAa OHA HE MepecTaHeT ObITh CKOJIb3KOW Ha OIIYIIb,
MOCJie 4Yero HaJOXKUTh TOBSI3KY W3 CIUPTOBOrO pacTBOpa TaHWHA uiu 3-%
pacTBOpa MepMaHTaHaTa Kajius.

3. Ilpu momamaHuM OpBI3r KHUCIOTHI WM IIEJIOYM B TIja3a HEMEIJICHHO
IPOMBITh TIOBPEXKJICHHBIM TJIa3 OOJBIIMM KOJWYECTBOM BOJbI KOMHATHOM
TEMIIEPATYPhl, TTOCIIE YETO celyac ke 00paTuTcs K Bpavy.

4. Ilpu oxkorax ropsiYuMH IpeaMeTamMu (CTEKJIO, METaUIbl U T.J.) HaJOXKHUTh
CHayaja MOBS3KYy M3 COUPTOBOrO pacTBOpa TaHWHA WJIM PAcTBOpA MEpMaHTaHaTa
KaJIMsl, @ 3aT€M JKHPHYIO MOBSI3KY (Ma3b OT 0KOTr'0B).

5. Ilpu oxorax ¢dochopoM HEOOXOIUMO HAJOXKUTH HA O000MOKEHHOE MECTO
MOBSI3KY, CMOYEHHYIO 2-% pacTBOPOM Cyib(hara MeIu.

6. Ilpu oTpaBieHun XJI0poM, OPOMOM, CEPOBOIOPOAOM, OKHUCBHIO YIiiepoja
HE0OXOIMMO BBIBECTHU MOCTPAABIIETO HA BO3MIYX, & 3aTeM OOPATUTHCA K Bpady.

XumMuyeckasi mocyaa v jjaboparopHoe o6opyaoBaHme.
Crek/JsiHHAsA MoCy/Aa 0011ero Ha3HAYeHUus

OCHOBHBIM TpeOOBaHUEM, MPEIBSABISEMbIM K CTEKISTHHON MOCYAE, SIBISETCS
€€ XMMHUYECKasi U TEPMUYECKAs] YCTOMYMBOCTh. XUMHUUYECKAsi YCTOMYUBOCTh — 3TO
CBOWCTBO CTE€KJIa MPOTUBOCTOATH PA3PYLIAKOMIEMY AEHCTBUIO PACTBOPOB LIETIOUEH,
KHUCJIOT M JIPYyTrUX BellecTB. TepMuueckas yCTOMUUBOCTh — CIIOCOOHOCTH MOCY/bI
BBIJICP)KUBATH PE3KUE KOJICOAHUS TEMIIEPATYPHI.



JlyymM CTEKJIOM [JIsi M3rOTOBJEHUS JAa0OpaTOPHOM MOCYAbl CUUTAETCS
MUpPEKC. DTOT TUII CTEKJIa 00J1aJaeT TEPMUUECKON U XMMUYECKON YCTOMYUBOCTHIO,
UMeeT Mallblii KO3 (ULUHUEHT TEepMUYECKOTo paciupeHus. [lupekcHoe cTekio
compepxkut 80% oxcuna kpemuus (IV). Temmeparypa pa3MmsrdeHus €ro OKOJIO
+620°C. Jlns mpoBeleHMs ONBITOB INPH BBICOKMX TEMIIEPATYPAaX HCIOIb3YIOT
MOCyAy W3 KBapleBoro crekia. KsapueBoe cTekio coiaepkut 99,95% okcuna
kpemuus (IV), Temneparypa pasmsrdenns ero + 1650°C.

JlaGopaTopHyro MOCY1y HM3TOTAaBJIMBAIOT B OCHOBHOM M3 CTeKJia TUNOB TY
(Tepmudecku ycroruupoe), XVY-1 u XVY-2 (xumuuecku yctounpoe). Conepxanue
okcuja kpemuus (IV) B 00p1vHOM 1a60paTOopHOM cTEKIIe cocTaBiseT 70%.

B nabGopatopHoil mpakTuKe HauOoJiblliee pPACIPOCTPAHEHUE TMOIYUYUIIU
CJIeIyIOIINE BUbI CTEKJITHHON MOCY/IbI:

[IpoGupku mpocThle W KaauOpoBaHHbIE (C JAENEHUSMH, YKa3bIBAIOIIMMU
00beM) (puc. 1)UCIONB3YIOT JUIsl MPOBEICHUS OTIBITOB C HEOOIBIIINM KOJIUYECTBOM
peaktuBoB. OOBEM peakTHUBAa B MPOOUPKE HE JOJHKEH NMPEBBINIATH MOJOBHHBI €€
o0BeMa.

JlaGopaTtopHbie cTakaHbl (pHC.2) BBITYCKAIOT PAa3IMYHBIX pa3MepoB, C
HOCHKOM U 0€3 HOCHKa, MPOCThie M KanuOpoBaHHble. CTakaHbl MpeJHA3HAYEHBI
JUTSI BBITIOJTHEHHS CaMBIX pa3HOOOPa3HbIX MPOLIEAYD.

=1
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Puc. 1 Puc. 2

Konbsl paznumunoro pasmepa u  ¢opmbl (KpyIyible, KOHUYECKHE U
IJIOCKOJIOHHBIE — PHC.3, KpyriaonoHHble — puc. 4). Hampumep, B naGoparopHoit
MPAKTUKE IIUPOKO TMPUMEHSIOT KOHMYECKHE IUIOCKOJOHHBIE KOJOBI (KOJIOBI
Opnenmeiiepa). Konba Bropua (puc. 5) mpencrtamisieT co0oit KpyTiIOJOHHYIO
K0JI0y ¢ oTBOAHOU TpyOKo#l moxa yrioMm 60-800. Ee ucnonb3yroT 1jisi MOIydeHHS
ra30B U I OTTOHKH KUIKOCTEH Mpu aTMOCEpHOM JaBICHUH.



Puc. 3 Puc. 4 Puc. 5

BopoHkM XuMUYECKUE CIyXaT JJIsl IEPEIMBAHUS KUJKOCTEN U
(buIBTpOBaHUS; KalleJIbHbIC BOPOHKH (pUC. 6) UCIIONB3YIOT JIJIsi BBEJACHUS B
PEaKIIMOHHYIO CPEy KUJKUX PEAKTUBOB HEOOJIBIIUMH MOPIUIMU. BopoHKH
JeIUTENbHBIC (PUC. 7) MPUMEHSIOT IJIs pa3/IeICHUs] HECMEIIMBAIOIIIUXCS
JKUIKOCTEH.

Puc. 6
KanenbHUIIBI UCTIONIB3YIOT IS BBEACHUS PCAKTUBOB MAJILIMHU HOPIUSMH, 1O

KarJIsiM.
brokchl npegHazHaueHbl A1 B3BEUIMBAHUS W XPAHEHUS JKUJIKUX U TBEPABIX
BEILIECTB.

YacoBble CTEKJIa MCTOIB3YIOT JUIsl TIPOBEJCHUS PEAKIUi B MalbIX 00bemMax
(xarenbHbIEC PEAKIMKU) U AJIsI B3BEIIMBAHUS TBEPABIX BEILIECTB.

XONOMUIBHUKYA TPUMEHSIIOTCS I OXJIAXKICHHUS M KOHAEHCAllUH TMapoB,
oOpa3ylomuxcsi TpH HArpeBaHWU PA3IUYHBIX BemiecTB. llpu meperoHke
MPUMEHSIIOT TpsAMble XoJoawibHUKHA (JImOuxa) (puc. 8), a Hpu KUNSYECHUU
pacTBOPOB U KMAKOCTEH, DOKCTPAKIMM U JPYrux MOJOOHBIX Mpoleccax
HCTOJIb3YIOT OOpaTHBIE XOJOAUIBHUKH (pUC. 9).
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Puc. 8. A — ¢ pe3unoBbeiMU MydTamu; 6 — co numdom; 1 — doproc; 2 —
pyOamika; 3 — coeJMHUTENIbHbIE PE3NHOBBIE TPYOKHU (My(PTHI); 4 — OTPOCTKH.

Puc. 9. a — mapuxoBsiii (AninHa), 6 — 3MEEBUKOBBIH.

Kpucrammuzaropel (puc. 10) npuMeHSIOT Uil TOJYyYEHHS KPHUCTAIIOB
BEIIECTB U3 HACBIIIEHHBIX PACTBOPOB UJIU VISl OXJIAXKIEHNUS XUMUYECKUX CTAKAHOB
WJIH KOJIO C pearupyromnuMH BelleCTBAMH.

Puc. 10 Puc. 11

Annonxu (puc. 11) urparot posib COeIMHUTENBHBIX JIEMEHTOB B YCTAHOBKAX
110 IEPETOHKE BEIIECTB.

OKCUKATOpbl TMPUMEHSIOT JJISI MEIJIEHHOTO BBICYIIMBAHUSA W XPaHEHUS
BEILECTB, JIETKO MOIIOMIAIOIINX BIary W3 Bo3AyXa. HUKHIOIO 4acTh 3KCHKAaTOpa
3aMOJIHAIOT BOJONOTJIOMIAONIMMH BELIECTBAMU (IIPOKAJIEHHBIN XJIOPUJ KaJbLIUS,
KOHIICHTpUpPOBaHHAs cepHas Kuciota, okcua ¢dochopa (V) um gap.). Han
norjoTuTeneM Ha (pappopoBOM BKIIAIBIINIE IMOMEIIAIOT OFOKCHl WA THTIH C
BEILECTBAMHU, MOJICIKAIIUMH OCYIIKE.

dapdoposasi nocyaa

dapdopoBasi mocyaa MO CpPaBHEHUIO CO CTEKISIHHOW 00iamaeT Oonblieit
XUMHYECKOM  YCTOMYHMBOCTHIO K  KHCJIOTaM W IIejo4yaMm,  OOJbIIeH
TEPMOCTONKOCThI0. DaphopoBbie W3AETUS MOKHO HArpeBaTh J0 TEMIIEPATyphI
okono 1200°C. HenocTaTkoM ee sBISETCS HENPO3PAuHOCTh M CPABHHTENBHO
Oonprras macca. ®PapdopoBas mocyna Takke pasHooOpasHa To QopMe
Ha3HAYECHUIO.

Crakansbl (puc. 14) ObIBalOT pa3IMUYHONM €MKOCTH, C PYYKOM M 0e3 pyukH, C
HOCHKOM M 0€3 HOCHKA.

®apdopoBbie KPYKKHU TakK K€ ObIBAIOT pa3audyHON eMKOocTH (00bIYHO OT 250
MJI JIO 2-X JIUTPOB.)

Boimapurenbuble 4yamku (puc. 15) MCnonb3yloT s BbIIApUBaHUS U
HarpeBaHus )KUIKOCTEH.



Turnu (puc.16) cocyapl, TpUMEHSEMbIE ISl MPOKAJIUBAHUS Pa3IUYHBIX
TBEPIbIX BELIECTB (OCAJAKOB, MHUHEPAJIOB W T.N.), a TaKXKe IJis CIUIABICHUSA U
cxuranus. [Ipu mpokanuBaHWM BEIIECTB HAa IUIAMEHU Ta30BOM TOPEJIKH TUIJIH
3aKpeIIAIOT B MPOBOJIOYHBIX TPEYroJibHUKaX ¢ ¢GappopoBbIMU TpyOkamu (puc.
17).

®dapdopoBbie CTYNKU C MECTUKOM (puc. 18) MPUMEHSIOT Jis U3MEIbYCHUS
TBEP/bIX BElIEeCTB. BelllecTBO HACKINAOT B CTYIKY B KoluuecTBe He Oosee 1/3 ee
oO0beMa (MHA4Ye OHO OYJEeT BBICHINATHCA W3 CTYNKUH TpU H3MeNbueHHH). [lpu
pPacTBOPEHUU TBEPJIOTO BEIIECTBA B CTYIKE (C OJHOBPEMEHHBIM PACTHUPAHHUEM )
BHayaJie HACHIMAIOT TBEPJIOE BEIIECTBO, @ 3aTEM K HEMY MOCTENIEHHO HEOONIbIINMHU
MOPILMSIMU MIPU KPYTOBOM JIBUKEHUU MECTUKA JOO0ABIISIIOT KHUIKOCTb.

®dapdoposbie TOoXKU-TIATeTU (puc. 19) NpUMEHSIOT aJi1 0TOOpa BEIIECTB,
JUTSL CHATHSI OCAJIKOB C (DUIIBTPOB U TIPU MHOTHUX JIPYTUX paboTax.

Boponku broxnepa u dapdoposbie cetku (puc. 20) NpPUMEHSIOT st
(bUIBTPOBAHUS KUJKOCTEH TTPU TTOHMYKEHHOM JIaBJIEHUHU (I10]] BAKYYMOM ).

Mepnas nocyaa

Jist u3mMepeHusi 00bEMOB KUIKOCTEN MCTOIB3YIOT Pa3HOO0Pa3HYI0 MEPHYIO
MOCYAY: MEpHBIE KOJIObI, MEpHBIE HIHJIMHIPHI, MEH3YPKHU, TUTIETKHA U JIP.

Mepnsbie konObl (puc. 21) ciyxkaT s TPUTOTOBIEHUS PACTBOPOB TOYHOM
KOHIEHTPAIIMK U TPEACTABIAIOT COOON KpYIJIbIE IIJIOCKOJOHHBIE KOJIOBI C
JUIMHHBIM W y3KUM TOpPJIOM, HAa KOTOPOM HaHECEeHa TOHKas 4yepTra. DTa OTMETKa
MOKa3bIBAET TPAHUILY, 0 KOTOPOU CJIeNyeT HAJMBATh KUIAKOCTh, UTOOBI €€ 00beM
COOTBETCTBOBAJI YKa3aHHOMY Ha KoJiOe 3HaueHHto. [{udpel Ha K010€ MOKa3bIBAIOT
00beM KUIKOCTH (MJI), HA KOTOPBIM OHA paccuuTaHa. MepHbIE KOJOBI OOBIYHO
UMEIOT npuTepThie Mpodku. [Tpumensitor kosiob1 Ha 50,100, 250, 500 u 1000 M.

MepHbie KOJIOBI MEHBIIEr0o 00BbEMa, HCIOJB3YIOMIMECS [JIs OMpeaeleHus
IJIOTHOCTH JKMJIKOCTEH, HA3bIBAIOTCSI TUKHOMETPAMM.

Mepnble TTWIMHAPHL (pHUC. 22) TPEACTABISAIOT COOOM CTEKISHHBIC COCYIBI,
KOTOpbI€ [Jis1 OOJbIIEH YyCTOWYMBOCTH HMMEIOT IIMPOKOE OCHOBAaHHE (JIHO) WU
CHEUUANIbHYIO MOACTaBKy. CHapyKd Ha CTEHKax LWJIWHAPOB HAHECEHBI JCIICHMUS,
yKa3bIBaromme oobeM (B mi1). MepHbIe MWIMHAPHI OBIBAIOT Pa3IUYHONW €MKOCTH:
or 5 mu 1o 2 1. Ux HazHaueHHe — U3MEPSTh (C OMPEAEICHHOW MOTrPEIIHOCTHIO)
pa3uyHble 00bEMBI KUJIKOCTH.

Menzypku (puc. 23) - 3TO COCyAbl KOHUYECKOW (POpMBI C JICIICHUSIMH Ha
CTEHKE.

[Munetku (puc. 24) coyxar ajs oT0Opa TOYHO OMPEAEICHHBIX OTHOCUTEIHHO
HeOOoNBIINX 00bEMOB KUJKOCTe. OHU MPEACTABISAIOT COOON CTEKIISIHHBIE TPYOKHU
HEOOJIBIIOr0 JAUaMETpa C JieeHussMUu. HekoTopble MUIETKH MMEIOT PACIIMpPEHHE
nocpeauHe (nunetku Mopa). HikHHI KOHEll MUNETKH clieTKa OTTSHYT U MUMEET



BHYTpeHHU auametp 10 1 MMm. Ha BepxHeM KOHIIE MUIMETKU UMEETCS METKa, J10
KOTOpOM HaOuparoT kuAkocTh. HexoTopble MUNETKH CHAOXKEHBI JBYMs METKAMHU.
OOBIYHO MUMETKUA UMEIOT eMKOCTh OT 1 10 100 mut.

bropetku (puc. 25) cinyxaT AJisi OTMEPUBAHUSI TOYHBIX 00BEMOB JKUJIKOCTEH,
MPEUMYIIIECTBEHHO TPU XUMHUKO-aHAIUTHYECKUX padorax (TuTpoBaHue). OHuU
MOT'YT UMETh PA3IUYHYI0 KOHCTPYKIIUIO U UMETh Pa3HbIA 00bEM.

IliiacTmaccoBas mocyaa

B nabGoparopHoii mNpakTHUKE HCHOIB3YIOT TMOCYIAY, HW3TOTOBIEHHYIO W3
MOJIMMEPHBIX MaTepUaioB (MOJMATHIICH, MOJUIIPONUiEH, ¢propormact u np.) [lpu
BBICOKOM XMMHMYECKOW YCTOMYMBOCTM Takasi Tmocyjaa oOjagaer HHU3KOU
TEPMOCTOMKOCTBIO, U TTIOATOMY €€ 0OBIYHO MCTIOJIB3YIOT B paboTax, He TPeOyIOIUX
HarpeBaHus. V3 moNMATUIIEHA M3TOTOBISIOT BOPOHKU JJISl KUJKUX U CHIMYYUX
BEIIECTB, MPOMBIBAJIKH, KaNeIbHUIIBI, (JIAKOHBI U OaHKHU JJIsI TPAHCIIOPTUPOBKU U
XpaHEHUSI XUMHYECKUX PEaKTHUBOB, TPOOUPKH ISl IIEHTPUPYTUPOBAHUS, THUIICT-
7103aTOPHl U HAKOHEYHUKH K HUM U JIp.

MeTananuyeckoe 000py10BaHne

B xumudeckux mabopaTopusix IIMPOKO TMPUMEHSIOT pPa3zHOOOpa3sHOe
MeTaJIn4ecKkoe 000pyA0BaHUE, MPEUMYIIECTBEHHO CTAJIbHOE.

MrtatuBel (puc. 26) ¢ HAOOpOoM MYy(]T, JamoOK M KOJEI UCHOJB3YIOT s
3aKperyieHdss Ha HHUX BO BpeMsi palOOThl Pa3IMYHBIX MNPUOOPOB, CTEKISTHHOM
nocyAbl (XOJOIUIBHUKOB, KOJO, HENUTENbHBIX BOpPOHOK U 1p.). Konbia,
3aKpEIUIEHHbIE HA IUTAaTUBE, HCIOJIb3YIOT TAKXKE IMPU HArpeBaHUM XMMHUYECKOUN
MOCYJIbl Ha METAUIMYECKUX acOecTHpoBaHHBIX ceTkax (puc. 27) Ta30BBIMU
ropeyKamu.

Tpenoru (puc. 28) HNpUMEHSIOT B KauyeCTBE MOJCTAaBOK JJIsi Pa3IUYHBIX
npubopoB, ko0 u mp. OHU OCOOEHHO yAOOHBI MPHU HATPEBAHWU KPYMHBIX IO
pa3Mepy KoJi0 ¥ TPOMO3JIKUX MPUOOPOB.

Hepxarenn 1is mpobupok (puc. 29) — mnpucrnocoOJeHUs, KOTOpPbHIE
UCITIOJIB3YIOTCS TP HEMPOAOKUTEIIBHOM HarpeBaHUH MPOOUPOK.

[Munanersr (puc. 30) — mpucmocoOJeHUsT Il 3aXBaThIBAHUS MEIKHX
MPEeAMETOB, a TaKXKe BEIIECTB, KOTOpbIE HENIb3sd OpaTh pyKamH, HalpuMmep,
METAJUIMYECKUI HATPUM.

TurenbHsie mwuniel (puc. 30) NPUMEHSIOT 7 3aXBaThIBAHUS TOPAUYUX
TUTJICH TIPU U3BIICYCHUU MX U3 MY(EITbHOU TeYH, CHITHS PACKAICHHBIX THUTJICH C
bapdopoBEIX TPEYTOIHHUKOB U MPHU BCEX PadOTax, KOT/a MPUXOIUTCS UMETh JIEJI0
C pacKaJIeHHBIMU MPEIMETAMHU.

3axumbl (puc. 31) — mpucnocoOJieHusl, HUCTHOJIb3yeMble IJId 3aKMMaHUs
PE3UHOBBIX TPYOOK. OOBIYHO MPUMEHSIOT MPY>KUHHBIE 3KUMBI (3aKuMbl Mopa) u



BUHTOBBIE (3axuMbl ['odmana). IlocrmenHue MO3BOJISIIOT JIETKO PETYIUPOBATh
CKOPOCTb BBITEKAHUS KUJKOCTU UM UHTEHCUBHOCTD MPOXOKICHHUS Ta30B.
JlabopaTopHble HarpeBaTe/bHbIE IPUOOPHI

B naGopatopuu NpUMEHSIOT pa3IMYHbIE HarpeBaTebHbIE IPUOOPHI: Ta30BbIC
TOPEJIKH, JIEKTPUUYECKUE TUTMTKU, OaHU, CYIIUIbHbIE TIKadbl, MydelbHbIC TTeYd U
T. 1.

["azoBbie ropenku. Hanbonee yacto npuMeHs0T ra3oBble ropenku byHzenau
Texmio (puc.32). B ra3oBbIXx Tropeikax MNOpPeAyCMOTPEHO pEryjJupoBaHHE
NOCTYIUICHUSI BO3/yXa C TOMOINBIO BpallleHus Aucka (ropenka Tekio) wiu
OBOPOTOM XOMYTHKa (ropenka byHzena).

banu (puc.33). Jlius mOpoOAOKUTENBHOTO HAarpeBaHWs B  Mpenesiax
temneparypsl 100 - 300 °C mpumensior GaHu: BOASAHYIO, TecyaHyto u ap. OHu
NpEe/ICTAaBISAIOT COOOM, KaK MpPaBHIJIO, METAJUIMYECKHE Yalllld, 3allOJIHEHHbBIE BOJOM
(BomstHast OaHs) WM CYXHM, YHUCTBIM TECKOM, MPOKAJCHHBIM IS YIaJeHUs W3
HEro OpraHuYecKux npumMecei (mecyanas 6aHs).

DOnekTpudeckue TUIMTKU. B Tex ciywasx, xorjga TpeOyercss HarpeBaHue, a
M0JIb30BAThCS TOPEJIKAMU HEJb34 (HalpuMep, IPU MEeperoHKe BOCTUIAMEHSIOITUXCS
JIETKOJIETYUHX KUAKOCTEH ) MPUMEHSIOT JIEKTPUUECKUE TUTUTKH.

Jnst  HarpeBaHHUs  KPYIJIOJOHHOM  CTEKJISTHHOM  MOCYIbl  IMPUMEHSIOT
KosjboHarpeBarenu (puc.34).

ITeun. Jlns mnonydeHus Temmeparypsl 600 - 1400°C npumensioTcs
anekTpuueckue  mydenpHpie  meun  (puc.35). C  momomplo  0co00TO
PETYIIMPOBOYHOTO YCTPOMCTBA MEYb MOMKET HArpeBaThCsi 0 OIPEICICHHOH,
3apaHee 3a/IaHHON TeMIIepaTyphl.

Cymuneable  mkahbl  (puc.36) HMMEIOT DJICKTPUUYECKHH  000TpeB W
TEPMOPETYIISTOP, MO3BOJISIONIMA MOAIEP)KUBATh IMMOCTOSIHHYIO Temmepatypy. s
HaOIOIeHUsT 3a TeMIlepaTypoi mkad cHaOxeH TepMoMmeTpoM. BricymmBaemoe
BEII[ECTBO MOMEIIAETCS B CYIIMIBHBIN MIKad, OTPEryIUpPOBAHHBIN HA TpeOyeMyIo
TEMIIEpaTypy, W BBIIECPKUBAETCS B HEM NpPU 3aJaHHOW TEMIEpPAType
OIPEIEIIEHHOE BpEMSI.



Oapdoposan nocyia

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

CTaxaHpl PBHINAPHTENbLHBIE YAWKH  Turens TpeyrosnbHHK

MEEREY, 7 el

Puc.19.
Jloxxka-narens

Puc.20.

MepHas nocyaa

Puc. 21. Puc.22. Puc. 23,
Meptbie ko0bi MepHblii LHIHHAD Menzypku
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3axumet Mopa 1 Fopmana

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

JlaGopaTophnbie HarpeBaTeLHbIE MPHOOPLE .

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

Puc. 34.

Puc. 36. Cyununbuniit mxad
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JlaGoparopuasi padora Ne 16.
Onpenenenue ;KeCTKOCTH BOABI U CIIOCOOBI €€ YCTPAHEHUS

Lenb: uccnenoBaTh XUMUYECKUN COCTAB MPOO BOJIBI
PeakTtuBbl U oOOpynoBaHue: OropeTka Ha 25MII, IITaTUB Jisi  OIOPETOK,
KoHnueckue konosl Ha 100 mi, nunerka Ha 50 mui, nunerka Ha 10 Mi1, OpoOkI
Bozbl, TpuwioH b 0,05H, pacTtBop MeTriiopan)ka, XpOMOT€H YEPHBII, aMMOHUIHBIN
o0ydep, pactBop cosstHOM KucnoTet 0,1H
Xoxa paboThl:

OmnsiT 1. Onpeaesienue 001eil KECTKOCTH BOAbI KOMILIEKCOHOMETPHUYECKUM
METO010M
1. B Tpu xoHudeckue KoJIObI 0TOOpaTh mumeTkor mo 50 M UccieayeMOon BOIbI
(aIMKBOTHBIN 00BEM Va).
2. [IpubaButh B Kaxxayto kKoi0y nmo 10 My aMMoHuitHOTO OydepHOTO pacTBOpa U —
Ha KOHYMKE IITaTels — 10 HECKOJIbKY KPUCTANIMKOB XpOMOTeHa YEPHOT0; CMECh B
Kosbax mepemeniaTh  BpallaTeNbHBIMU  JABMKEHUSIMU. PacTBop  IOJKEH
IpUOOPECTH LIBET KPACHOTO BUHA.
3. 3anonuuth Oroperky tutpantom — 0,05 H. pactBopoMm TpwioHa b — wu
MOCJIEJIOBATENIbHO OTTUTPOBATh KaXAylo MpoOy B KoJOe 10 mepexoia BUHHO-
KpPacHON OKpPacKH B CHHIOKO.
4. O0bEM TUTpaHTa KaXKIbli pa3 Mepei TUTPOBAHMEM JOBOJIUTH 10 HYJIEBOU
OTMETKH, a MOCJie — YYUThIBaTh pacxoa Tutpanrta ao 0,1 ma (V1, V2, V3).
5. 3aHecTu pe3yabTaThl TATPOBAHMS B TAOJHILY, TAKUM KE 00pa3oM TUTPYIOT eIlle
JIBE TIPOOKI BOJIBI.

Breruucnure cpennee 3HaueHue o0béMa tuTpanTa (VT), M3pacxoA0BaHHOTO
Ha TUTPOBAHUE ATMKBOTHOTO 00BEMA BOBL;

Boruucnure o0mryto ®ECTKOCTH BOJIBI, UCXOMAS M3 3aKOHA SKBUBAJICHTOB H
npUHUMas, 4TO KECTKOCTh MIPEACTABIISET coboit HOPMAaJIbHYO
koHIeHTparuio Ca** u Mg?* B Boze:

XK=NTVTVa /1000

1000 — MHOXHTENb IJIs TepeBOJia SAUHUII HOPMAIBLHOCTH PacTBOPA MOJIb-
OK6/1 B €UHHUILBI KECTKOCTA MMOAb-3KE/]l

OmnbIT 2. OnpeaesieHne KAPOOHATHOM KECTKOCTH BOAbI KMCJIOTHO-OCHOBHBIM
TUTPOBaAHHEM

1. B Tpu koHMYEeCKHX KOJIOBI 0TOOpaTh 1o SO MIJI HCCIIeTyeMON BOIBI.

2. IlpubaBuTh B KXy TO 2-3 Kamid pacTBOpa METHUJIOpPAHX,a M COJAEPKUMOE
IepeMeIaTh BpallaTeIbHbIMU ABUKECHUSMU.

3. OTTUTpOBaTh KAXKIYIO QIUKBOTY THUTpoBaHHbIM 0,1 H pacTBOpOM CONSTHOMN
KHUCJIOTBI JI0 MEPEX0/Ia KEITOW OKPACKU MHINKATOPA B OPAHKEBYIO.

4. Pe3ynbTaThl BHECTH B TAOJIHITY TPOOBI BOBI.



Brruncnure cpennee 3HaueHue o0bEma Tutpanta (VT), U3pacxol0BaHHOTO
Ha TUTPOBAHUE AIUKBOTHOT'O 00BEMA BO/IbI;
Boruncnute kapOOHATHYIO )KECTKOCTH BOJIBI IO hopMyJie:

XK=NTVTVa /1000

1000 — MHOXUTEINb 711 IEPEBOJIA €UHUL] HOPMAJIBHOCTH PACTBOPA MOJIb-
9KB/1 B €IUHUIIBI )KECTKOCTU MMOJIb-3KB/JI

O6paboTka pe3yJIbTaTOB:
1.TIpoananu3upoBaTh MOJIYYEHHBIE PE3YIHTATHI
2.ChopMyIHpoBaTh BBIBOABI O KECTKOCTH AHAIM3UPYEMBIX 00pa3IloB.
3. ChopmynupoBaTh BBIBOJBI, JJIs1 KAKUX I€JI€H MOXKHO MPUMEHSTh UCCIIETyEMbIe
o0Opa31ibi?
KoHTpo/ibHBIC BONPOCHI
1. Chopmynupyiite onpeaeaeHue KeCTKOCTh BOJIBI.
2. Kakas Boza cunraercs )KeCTKOM?
3. OOBsSICHUTE, KAKUM METOJIOM BBl ONIPEICIISIINA )KECTKOCTh BOJIBI.
4, Ha yéM ocHOBaHa KOMIUICKCOHOMETPHUS KaK METOJ TUTPUMETPUUECKOTO
aHanuza?
5. 3a cuér yero MEHsAETCS OKpacka pEaKkIUOHHOM CMecH MpH
KOMILUIEKCOHOMETPUYECKOM TUTPOBAHUH (C KPACHOM HAa CHUHION)?

JlaGopaTropHasi padora Ne 17.
OOHapy:KeHHEe HUTPATOB B MPOAYKTAX NUTAHMS

Lens: mpoBecT aHamu3 COACp>KaHUs HUTPATOB B 00pa3lax MpoayKIIuu

PeaktuBel u o6opynoBanue: HMonomep pX -500.1MU ¢ noHOCENEKTHBHBIM
HUTpPaTHbIM  3JeKkTpogoM «2Qmutr — 021» W 2I€eKTpogoM  CpaBHEHUS
XJIOpcepeOpsIHbIM, BECHI JIAOOpAaTOpPHBIE 2-0r0 Kiacca TOYHOCTH, HOXKHUIIBI WU
TépKa, IUIMHAP 006EMOM 50 cym®, XMMUYECKUE CTaKaHbl, KBACIBI ATFOMOKAJIUEBBIE
KAL1(SO4)2-12H20 u.x1.a.: 10,00 2 KBacIioB pacTBOPSIOT B MEPHOU KOJIOE 00BEMOM
1 om®

Xox paboTsI:

IHoaroroBka npod k aHAJIU3Y

[TpoOy MCIBITYyeMOTro pacTUTEIHLHOTO MaTepuaia W3MENIbYaloT HOXHUIIAMU
70 pasmepa gactull He 6onee 1 cm. [110ab1 M KOPHETIONBI OTMBIBAIOT OT 3€MJIH,
oOcymmBaOT (GUIBTPOBATBLHOW OyMaroili W W3MENbUAOT HA TEpPKe, STOMIBI
pa3znaBiuBaroT B cTynke. [loaydeHHy0 Maccy THIATEIbHO EPEMENTUBAIOT.

Xona onpenesieHust

1. B3gemmBaror 10,0 2 n3MeIbUEeHHON PACTUTEIBHONW MAaCChl, IOMEIIAIOT B
CTaKaH rOMOI'€HU3aTopa.

2. IlpuwmuBator 50 c¢m® pacTBOpa  QJIOMOKAJMEBBIX KBACUOB U
rOMOIEHU3UPYIOT B Te4eHUe | MUHYTHI mpH 4yacToTe Bpamienus 6000 munt (uin
B30anThIBatoT 30 MUH).
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3. B monyyeHHoOil TakuMm 00pa3oM CYCHEH3UH H3MEPSIOT KOHUEHTPALUIO
HUTpaT-uoHa. VM3MepeHus MOBTOPSIIOT TpU pa3a U OepyT cpeaHeapudmeTnyeckoe
3HAYECHUE TPEX U3MEPECHUM.

4. llepen W3MEpEHHEM HOHOCEIEKTHBHBIM  JJIEKTPOJX  TIIATEIBHO
ONOJIACKMBAKOT  JUCTWJIMPOBAHHOM  BOJOM W BBIACPKUBAIOT €ro0 B
auctTwiuiipoBanHon  Bojge 10 munyt.  Jlamee  3ME€KTpOA  HPOMOKAKOT
(GunbTpOBaIbHOM OyMaroil W NOrpyX alrT B SKCTPAKT HCIBITYEMOH MpOOBHI.
[lokazanust mpubopa CUMTHIBAIOT HE paHee, 4YeM uepe3 1 MUHYTY I[ocIie
MpeKpalleHusi 3aMeTHOro Jipeida nokazanuii npudopa. Ilpu nepexone ot ogHOIM
npoObl K JPYrod 3JEKTPOJbl OMNOJACKUBAIOT TUCTUIUIMPOBAHHOM BOAOW U
NPOMOKaIOT (QuiIbTpoBajibHOM Oymaroi. TemmepaTypa aHalIu3UpyeMbIX Mpold u
pPacTBOPOB J0JIKHA ObITh OJIMHAKOBA.

N3mepeHue nMoBTOPSAIOT TpU pa3a u 6epyT cpeaHeapupmMeTuueckoe 3HaueH1e
TpEX U3MEPEHUN.

pNO3 =

CoJeprkaHue HUTPATOB PACCUUTBLIBAOT CJIEIYIONIMM 00Pa3oM.
1. ITycts pNO3 = 2, cneosarensHo, [NO3] = 102 moan/omd.
2. Tax kak 066éM npo6sr V = 50 ey = 0,05 oM, To KonmuuecTBO BelIecTBa
nutpat-uona 6yaer pasao v(NO3) = [NO3]-V =102 -0,05 = 5-10* mozs
3. Macca HUTpaT-HOHOB paBHa M = v-M =5.10%. 62 = 3,1-102 2 = 31 me
M(NO3’) = 62 2/monn
4. [Tonyyennass macca  HUTpaT-UOHOB  coxaepxkutrcs B 10,0 T

aHANMM3UpyeMoro oOpasna, JUisi TepecueTra Ha OJUH KHIOTPAMM COCTaBUM
IPOMOPLHUIO:
31 me NO3™ comepxutcs B 10,0 2 ananuzupyemMoro oopasiia
X me NO3s™ comepxurcs B 1000 2 ananm3upyemoro odpasia
MaccoBylo A0JII0 HUTPATOB MOXHO Takxe HaiWtu no BennuuHe PNOs3 ¢
MOMOIIBIO TAHHBIX, TPUBEACHHBIX B HUKE MPE/ICTAaBICHHOM TabuIe 2.
CpaBHUTDH TMONYYEHHBIE PE3YyJIbTaThl C JOMYCTUMBIM YPOBHEM HUTPATOB B
OBOIMHOW Tponykiuu (tabmuiia 1) W caenarb BBIBOJ O IPUTOJHOCTH
aHATM3UPYEMBIX OBOIIECH K yIOTPEOICHUIO YETOBEKOM.

Tabauua 1
Jlonycmumblii ypoeeHb co0epicanus HUmMpam-uoHoe
6 ninooooeowinou npooykyuu (CanlluH 2.3.2.1078-01)
[moooBoIIHAS TTPOAYKIIHS Conepxxanue NO3z
B Me2/Kke, He 0olee
Kaprodensb 250
KanycTa 6enokouanHasi panssis 900
Kamycrta 0enokoyanHasi mo3aHsist 500
MOpKOBB paHHSSI 400
MopKOBb IO3THSIS 250
Tomartsl 150
300 (3amuIIEHHBIN TPYHT)




Orypusl

150
400 (3anMIIEHHBIN TPYHT)

CgexkJia cTonoBas 1400
JIyk pernyaTslii 80
JIyk-niepo 600
800 (3amuuIEHHBINA FPYHT)
JIuctoBbie OBOIIM (CajaThl, IIMTUHAT, IIIABEIIb, 2000
NeTPYIKa, CEbACPEN, YKpOIl, KUH3a U T.]I.)
[eper cnaakuii 200
400 (3anMIIE€HHBINA TPYHT)
Ka6auku 400
ApOy3b1 60
Jp1au 90
Tabauua 2

Ilepecuem pNQOs ¢ maccogyio 00110 numpamoes

Cotsie noau pNO3

pNO3z | 0,00 | 0,01 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09

MaccoBas 10511 HUTpaTta, me/Ke

1,5 | 7762 | 7586 | 7414 | 7244 | 7079 | 6918
1,6 | 6166 | 6026 | 5888 | 5754 | 5623 | 5495
1,7 | 4898 | 4786 | 4677 | 4551 | 4467 | 4365
1,8 | 3890 | 3802 | 3715 | 3631 | 3548 | 3467
1,9 | 3090 | 3020 | 2951 | 2884 | 2818 | 2754
2,0 | 2480 | 2399 | 2344 | 2291 | 2239 | 2188
2,1 | 1950 | 1905 | 1862 |1820 |17/8 | 1738
2,2 | 1549 | 1514 | 1479 | 1445 | 1413 | 1380
2,3 | 1230 | 1202 | 1175 | 1148 | 1122 | 1096
2,4 977 955 |[933 |912 |891 (871
2,5 |776 | 759 714 |724 |708 |692
2,6 (617 |603 |589 |575 |562 |550
2,7 |490 479 |468 |457 |447 |437
2,8 |389 |380 (372 |363 |355 |347
29 309 302 |[295 |288 |282 |275
3,0 |246 (240 |234 |229 224 |219
31 |195 [191 |186 |182 |1/8 |174
3,2 |155 |[151 |148 |145 |141 |138
33 123 |120 |118 |115 112 |110
34 |97,7 [955 |933 |912 |90,1 (871
35 | 77,6 | 759 |7415|72,4 |70,8 |69,.2
36 |61,7 [60,3 |58,9 |57,5 |56,2 |549
3,7 1490 [479 46,8 |457 |557 |436

6761 | 6607 | 6457 | 6310
5370 | 5248 | 5129 | 5012
4266 | 4169 | 4074 | 3981
3388 | 3311 | 3236 | 3162
2692 | 2630 | 2570 | 2512
2138 | 2089 | 2042 | 1995
1698 | 1660 | 1622 | 1585
1349 | 1318 | 1288 | 1259
1072 | 1047 | 1023 | 1000
851 |832 |813 |[794
676 |661 |647 |631
537 | 525 |513 |501
427 | 417 | 407 | 398
339 |331 ([324 |316
269 | 263 | 257 |251
214 | 209 |204 |100
170 |166 |162 |159
135 132 [129 |126
107 | 105 |102 |100
851 [83,2 (813 |794
67,6 |66,1 |64,6 |63,1
53,7 52,5 [51,3 |50,1
42,7 41,7 40,7 1398




38 (389 (380 371 [363 |355 (34,7 [339 331 |324 |31,6
39 |309 (30,2 [295 288 (28,2 (27,5 |269 |263 |257 |251
40 245 240 |234 (229 (224 |219 |214 |209 |20,4 |199

JlaGoparopHuasi padora Ne 18.
Onpenenenue pH BoHOI BBITSKKH NOYBbI, €€ KUCJIOTHOCTH U IIEJIOYHOCTH

[enb: onpeaeneHue KUCIOTHOCTU MOYBHI.

PeaktuBsl u o6opynoBanue: pH-tectep, MarHuTHasi MeIllanaKa, KOHMYECKas
ko16a Ha 100 M, unuHAp Ha 200M1.

Xoxa paboThl:

[IpoObl MOYBHI AOBOMASIT JO BO3AYIIHO-CYXOr'O COCTOSIHHUS, H3MEIhYaloT,
MPOITYCKAIOT Ye€pPe3 CUTO C OTBEPCTUSAMH JUAMETPOM 1-2 MM U XpaHIT B KOpoOKax
win makerax. [IpoOy Ha aHamu3 W3 KOPOOKM OTOMPAIOT  IIMaTesieM,
IpeBAPUTEILHO TIEpEMeElIaB TOYBY Ha BCIO TIIyOMHY KOpoOku. M3 makeToB wim
KOpOOOK MMOYBY BBHICHINIAIOT HA POBHYIO MOBEPXHOCTH, TIIATSIHLHO MEPEMEIINBAIOT
U pachpesensioT ciioeM ToJIuHONU He Oosiee 1 cMm. [IpoOy Ha aHanu3 oTOUparT
HE MEHEE YeM U3 NATU MeCT. ONBIT IPOBOMAST B TPEX MPOBOPHOCTSX.

B3pecuts 20 r nouBbl ¢ ToyHOCTHIO 0,1 T U MEepeHECTH KOJIUYECTBEHHO B
KOHUYECKYI0 Koi0y. OtMepuTh nuiauHapoM 100 MJI JUCTHIUITMPOBAHHOW BOJIBI M
nepenuth B koyi0y. IlouBy mepememiath B TeueHHE 3 MHHYT Ha MarHUTHOM
MeIIajaKe.

Otmeputh 20 MJI BBITSIKKH C TIOMOIIBIO IUJIMHIPA U MEPEHECTH B CTaKaH
BMecTUMOCThI0 S0OMit. M3ameputs pH pactBopa ¢ nomoibio pH-TecTepa.

[Tokazanust mpubopa  CUMTHIBAIOT  IIOCIE  IPEKpaIICHHUS
U3MEPUTEIIHLHOTO TIpHoopa.

3anucaTh MoKa3aHus Iprudopa U ONPEICIIUTh CpeIHEE 3HAUCHHE.

Ha ocHOBaHMU JaHHBIX, CAEJIATh BBIBOJ O KHCIIOTHOCTH ITOYBHI.

npeida

Peaknusi HOYBEHHOM PHH20 pHkcl
cpeabl

OueHb CHILHOKHUCIAS <3,0 <4,0
CHIbHOKHCIIAA 3,0-4,0 41-45
Cpensexucnas 4,0-5,0 4.6-5,0
Cnaboxkucaast 5,0-7,0 5,1-6,0
HeiitpanbHas 7,0 >6,0
Cna0omienounas 7,0-8,0 -
CpennenienoyHas 8,0-9,0 -
CHIBHOILIETIOYHAS 9,0-11,0 |-
OueHb CHILHOIIEI0YHAS >11,0 -




JlabopaTopHuas pa6ora Ne 19-20
HccnenoBanue npeaioxkeHHOro 00beKTa Ha KUCJIOTHOCTD, IIIEJI0YHOCTb,
XHMHUYECKHUH COCTAB (3arPA3HUTEH, MAKPO- U MUKPOJJIEMEHTHI).

Llensb: MO3HAKOMHUTRLCS CO CBOMCTBAMH OCIIKOB.
Ilgemmnuvie peakyuu na denku

[IpucyrcTBrie OenKOB B OMOJOTMYECKUX OOBEKTaX WM PACTBOPAX MOXKHO
ONPEJENUTh C TTOMOUIBIO I[BETHBIX PEAKIUN, MPOTEKAHWE KOTOPBIX OOYCIOBIEHO
HaJIU4reM B Oenke crenu@UUecKuX TPy U MEeNTHIHBIX CBI3EH.

PeakTuBBI 1 000pyIO0BaHKE: BOJHBIN pacTBOp sMYHOTO Oenka (Oe0K OAHOTO
KypUHOTO SIHIa OTAENAIOT OT JKeNTKa, pacTBOpsitoT B 15-20-kpatHoM oObeme
JUCTUILTUPOBAHHON BOJIbI, 3aT€EM PACTBOP (PUIBTPYIOT Yyepe3 Mapiro, CIOKEHHYIO
B 3—4 cnos, u xpaHsat B xonoaunbHuke; 10 %-it pactBop ruapokcuaa Hatpus; 30
%-i1 pactBop ruapokcuna Hatpus; 1 %-Hblii pacTBOop cynbdara memm; 1 %-ii
pacTBOp alleTara CBUHIIA; KOHLIIEHTPUPOBaHHAas a3oTHas kuciora; 0,5 %-it pacTBOp
HUHTUPUHA, TPOOUPKH, BOIsTHASL OaHs WJIM CIIMPTOBKA.

OmnbiT 1. buyperoBas peakumus.

B menounoii cpene 6enku, a Takke IpOyKThl MX THAPOIN3A — NENTHABI JAI0T
¢uoneroBoe WM KpacHO-(UOJETOBOE OKpalllMBaHUE C COJSIMU Meau. Peakims
o0s13aHa HAJIMYUIO METITUIHBIX CBsI3el B OeJIKax.

NHTEHCUBHOCTh OKPACKHU 3aBUCHUT OT JJIMHBI MOJUIIETITH/IA.

1. B npobupky HaneiiTe 5 kamenab pacTBopa siuyHoro Oenka, 3atem 10
kanenb 10 %-ro pacTBopa MIEI04H.

2. JloGaBbre 1-2 kammm pacTBopa cyibhara Meau, CMeCh IepeMellaiTe.
[losiBnsieTcst KpacHO-(PUOJIETOBOE OKpAITMBAHHE.

OnpIT 2. KcanToOnporenHoBasi peakiusi.

Peakuusa xapakrepHa i1 HEKOTOPBIX apOMAaTHYECKUX aMHHOKHUCIOT
(penmnananvHa, TUpO3WHA, TpunTodaHa), a TaKkKe IS TENTHAOB, HUX
cogepkamux. [Ipu AeHCTBUM a30THOM KHCIOTBHI 00pa3yeTcs HHUTPOCOEIUHCHUE
KEJNTOro npera. Jlanee HUTPONPOU3BOAHBIE MOTYT PEAarupoBaTh CO LIEIOYBIO C
o0pa3oBaHUEM HATPUEBOM COJIM, UMEIOIIEH KEeITO-OpaHKEBOE OKpAIlliBAHNUE.
Jlaunyro pabomy HeoOX00UMO BbINOIHAMb 6 GLIMANCHOM wKagy, cobaooas
0C00Y10 0OCMOPONCHOCM D!

1. B nmpoOupky Haneiite 5 xamneib pactBopa ssmanoro 6enka 1 OCTOPOXHO
1o CTeHKe npudaBbTe 3—4 KAl KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI.

2. Cmech OCTOpOKHO Harpeirte. BeimagaeT ocaqok, KOTOPBHIM OKpAITUBACTCS B
YKEJITHIN LBET.

3. Tlocne oxmaxnaenus B mpobupky OCTOPOXHO mno crenke npuneiite 10
kanenb 30 %-ro pactBopa NaOH, xenrtas okpacka NEpexoauT B
OpaHXEBYIO.

OnbIT 3. Peakuust Ha cepy-coaepskalue aMUHOKUCAOTHI  (peakuust PoJis).

B ocrarkax cepy-copep:kalux aMUHOKHUCIIOT MCTEUHA U LIUCTHHA cepa MpHU

IEJIOYHOM  TUAPOJU3e  oTwermsercs, oopasys cynbbuasl. Cynbdunisl,



B3aMMOJIEUCTBYSl C alleTaTOM CBHHIA, OOpa3yloT oOcaJoK Ccyiabpuaa CBHUHIA
YEepHOT0 WK OypO-4epHOro LBETA.
1. B npobupke cMmemaiite 5 xamneiab pacTBopa suyHOro oenka, 5 kamenb 30 %-
ro pacTBOpa LIEJIOYH U 2 KaIlJld pacTBOpa aleTaTa CBUHIIA.
2. Cmech OCTOPOKHO HarpeuTe Ha CIUPTOBKE 10 KUNEHUs U kunstute. Yepes
HEKOTOpOE BpeMsl MOSIBIISIETCS] OypOBATO-YEPHOE MIIM YEPHOE OKpAIIBaHUE.
OnbiT 4. HUHruaApuHOBasi peakuusi.

Peakmus XapakTepHa TUISE aMUHOTPYMI B 0-TI0JIO’KEHUU u
oOycCJIOBJIEeHA HAJIWYUEM O-aMUHOKUCIOT B MoJjekyise Oenka. [Ipu HarpeBanum
Oerka C€ BOJHBIM pPAacTBOPOM HUHTUAPUHA aAMUHOKHUCIOTHI  OKHUCISIOTCS
U pacnajnalpTtcs, o0pa3ys ABYOKHCH YIJIEpOJa, aMMHAaK W COOTBETCTBYIOIIMM
anprerui. BoccTaHOBIEHHBIA HUHTHAPUH  KOHACHCHUPYETCS C aMMHAKOM
U OKHUCJICHHOW MOJIEKYJI0M HUHTUJIpUHA, 00pa3ysl coequHEeHnEe (PUOJETOBO-CUHETO
[BETA.

B npobupky BHOCST 5 kanenb 1 %-ro pactBopa ssmuHOro Oenka, 100aBisIOT
no 3 karu 0,5 %-To pacTBOpa HUHTUJPUHA U HATPEBAIOT 10 KurneHusa. Yepes 2—
3 MUHYTBI TOSIBIISIETCS PO30BOE, KpacHOe, a 3areM CHHe-(UOJIETOBOE
OKpallliBaHHE.
VYpaBHeHUs peakiuii B 3Toi paboTe 04eHb ClOkHbIe. X MOKHO HE MPUBOUTE.
KoHTposbHBIE BONIPOCHI:

1. buonoruyeckue GyHKINH OCIKOB.

2. ®opma u cTpykTypa Oenka. [ToHsiTHE 0 IeHATypallMi U peHaTypaluu OesKa.

3. dusnyeckue U XUMHUYECKHE CBOMCTBAa OEJIKOB. XWMHUYECKas CYIIHOCTh

[[BETHBIX peaKklui Ha OEJIOK

4.3. Marepuajbl OlleHOYHBIX CPEJCTB JI Py0esKHOT0 KOHTPOJIs

HazBanwne teMnl XUMHYECKUE pEaKIUU
PesynpTaT 00ydueHus CocTaBiATh ypaBHEHUS U CXEMbl XUMUUECKHUX
peakuuii
OO01mme KOMIETEHIINN OK1
Bapuanr 1

1.Vxaxute hopMymsl IByX aM(pOTEPHBIX TUAPOKCHUIIOB:
Fe(OH)2

CaCl2

Zn(OH)2

NaOH

Al(OH)3

2.Ykaxure GOpMYIIbI IBYX KUCITOTHBIX OKCHJIOB:
N20

SO3

Zn0O

P205




MgO

3.YKaxxnuTe 1Be TeTCPOTCHHBIC PEAKITUN:

6Li+ N2— 2Li3N

NaOH + HCI — NaCl + H20

N2 + 02 — 2NO

3Fe + 202 — Fe304

Zn+ S — 7ZnS

4. YKaXuTe JIBE pEaKIMH, KOTOPHIE SBIISIOTCS OKUCITHTEIHLHO-
BOCCTaHOBHTEIIBHBIC:

BaO + CO2 — BaCO3

KOH + HBr — KBr + H20

Ca0O + H20 — Ca(OH)2

2H202 — 2H20 + 02

2Al + 312 — 2AII3

5.Ykaxxute Ha3BaHUS JIBYX CHIIBHBIX 3JICKTPOJIUTOB:
Opomu HaTpuUs

IUTABUKOBAs KUCJIOTA

a30THCTask KHCIIOTa

THJIPOKCH]T ITUHKA

cynbdaT Maraus

6.Ykaxxure GopMyIbl IBYX 3JEKTPOJIUTOB:

S0O2

Cu(OH)2

Li2SO4

C6H1206

NaH

7. YKaxure, IpH TUcCOUauu 1 MOJb, KAKUX JABYX AJIEKTPOIUTOB
o0Opa3zyeTcsi OIMHAKOBOE KOJUYECTBO KATUOHOB U AHUOHOB:
K3PO4

Ba(OH)2

LiBr

KNO3

Fe2(S0O4)3

8.C xakumu IBYMS M3 TIEPEUMCIICHHBIX BEIIECTB Oy/1eT B3aMMO/ICCTBOBATh
Hutpat meau (I):

Fe203

HNO3

Ba(OH)2

HCI

K2S

9.C xakuM¥ IByMs U3 TIEPEUUCIICHHBIX BEMIECTB OYJET B3aUMO/ICHCTBOBATH
OKCH/JI JINTHS.

CaO

H2S04

ZnBr2



KOH

H20

10.Cxopoctb xumuueckoit peakuuu pasia 0,05 mons/n*c. Onpenenure 3a
KaKo€ BpeMsI IPOU30IIIa PEaKIrs, CITU KOHIICHTPAIIUS PEarupyromIero
BellecTBa A nm3menmnach Ha 0,6 MOJIb.

11.OcymiecTBUTE MPEBPAIICHUS, COCTAaBbTE MOJICKYJIIPHBIC YPABHEHUS, IS
TPETHETO MPEBPAIIECHUS COCTABLTE MOJIHOE M COKPAIIIEHHOE HOHHOE
ypaBHCHHE:

BaO — Ba(OH)2 — BaCl2 — BaS0O4

12.TlpuBenuTte MpUMEPHI MOJICKYJIIPHBIX U TTOJIHBIX HOHHBIX YPaBHEHUH,
COOTBETCTBYIOIINE JaHHBIM COKPAIICHHBIM HOHHBIM YPaBHCHHUSIM:

Ag+ + Cl- — AgCl |

2H+ + CO32- — H20 + CO2 1

Bapuanr 2

1.Vkaxute GopMyIibl ABYX TUIPOKCUJIOB:

HNO3

Li3PO4

Fe203

Be(OH)2

K20

2.Ykaxure GOpMyJIbl IBYX OCHOBHBIX OKCHJIOB:

CO2

NO

MgO

Al203

Na20

3.YKaxuTe U3 NepeyuciICeHHbIX YPABHEHHM IBE PEaKIINH 3aMEIICHUS:
2Na + 2H20 — 2NaOH + H2

H2S04 + MgO — MgS0O4 + H20

H2 + F2 — 2HF

Fe203 + 3H2 — 2Fe + 3H20

2HgO — 2Hg + 02

4. VKaxuTe JIBe peaKlnu, KOTOPBIE SIBISIOTCSA SK30TEPMUUYECKUMMU:
Cu(OH)2 — CuO + H20

C+02— CO2

2Mg + 02 — 2MgO

CaC0O3 — CaO + CO2

MgSO3 — MgO + SO2

5. YKaxuTe U3 NepeunciIeHHbIX BellecTBa (DOPMYIIbI ABYX CIIa0bIX
AIEKTPOJIUTOB:

cepHasi KCJoTa

HUTpAT cepedpa

dbochopnas kuciaoTa



CEpOBOJIOPOIHAS KHCIIOTA

cyindar xenesa (I11)

6.YKkaxxnuTe U3 MepeyrCICHHBIX BEMIECTBA (POPMYITBI ABYX HEANEKTPOJIUTOB:
FeCl2

P205

Al4C3

Ca(OH)2

MgCO3

7.YKaxuTe, IpH TACCOIUAIUU | MOJIb, KAKUX JABYX AJICKTPOIUTOB
oOpa3yeTcst 2 MOJIb KATHOHOB:

ZnCI2

AgNQO3

Cr2(S0O4)3

KCIO3

Na2MnO4

8.C xakuMu JBYMS M3 TIEPEUNCIICHHBIX BEIIESCTB OyJIeT B3aMMOJICHCTBOBATh
cynbdar xenesa (II):

BaCl2

HNO3

P205

KOH

Zn0O

9.C kakuMU IByMs U3 TIEPEUUCIICHHBIX BENIECTB Oy/IeT B3aUMOICHCTBOBATh
okcun yraepoaa (IV).

BaO

HCIO3

Na3PO4

AgCl

NaOH

10.Ckopoctb xumudeckoit peakiuu pasHa 0,3 monb/m*c. Onpenenure Kak
M3MEHIIACh KOHIIEHTpAIlUs pearupyromiero Bemiectsa b, eciam peaxius
IpOU30IILIa 3a 8 C.

11.OcymiecTBUTE IPEBPAIICHUS, COCTABETE MOJICKYJISIPHBIC YPaBHEHUS, IS
TPETHETO MPEBPAIICHUSI COCTABLTE MOJHOE M COKPAIIEHHOE HOHHOE
ypaBHEHHE:

H2S — SO2 — K2S0O3 — CaSO03

12.TlpuBenute MpUMEPHI MOJICKYJIIPHBIX U MTOJHBIX HOHHBIX YPaBHEHUH,
COOTBETCTBYIOIINE JAaHHBIM COKPAIICHHBIM HOHHBIM YPaBHCHUSIM

H+ + OH- — H20

Zn2+ + 20H- — Zn(OH)2 |

HazBanue TeMbl CTpoeHune 1 CBOMCTBA HEOPraHMYECKUX BEIIECTB

PesynbTaT 00y4yeHus HccnenoBath CTpO€HUE U CBOMCTBA HEOPTaHUYECKUX
BEIIECTB

OO6mre KOMNETEHIINN OK1, OK2




~No

10.

Bapuant Ne 113

YKaxure psll, COAEPKAILINN TOJIBKO KUCIOTHBIE OKCHJIBL:
A —Naz0O, Ca0, PbO, SiOz;

b — P203, Zn0O, BeO, Cr20s;

B — SOs3, P20s5, N2O3, CO2;

I' - K20, CuO, CO, FeO.

Kakoii psg conep kUt auib aM(poTepHbIe THAPOKCHIBIL:
A — Sn(OH)2, Ba(OH)2, 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)..

VYkaxute npaBuiibHoe HazBaHue conu FEOH(NO3)2:

A — runpokconutpar xenesa (11);

b — ruapokconuTtpar xenesa (111);

B — nurunpoxconutpat xenesa (111);

I' — nuruapoxconutput xemnesa (111).

[TpuBeauTe mpaBwIbHOE Ha3BaHue BemecTBa HoSO3:

A — CepHHCTasI KUCIOTA;

b — cepnas xucnora;

B — cepoBoiopoiHas KHCIOTA;

I' — okeup cepsi (1V).

Vkaxxute MOJEKYISIpHYIO popMyiry THaApoopTodhochaTa MarHus:

A — MgHPOg3; b — Mg3(POa)2; B — MgHPOy; [ — Mg(H2PO4)2.
Kaxoit 06beM 1mpu HOpMalTbHBIX YCIOBHSX (H.y.) 3aiimeT 1 T kucmopoaa?
VYKaxuTe 3JEKTPOHHYI0 U rpadudecKyro (GopMyiy aTomMa CTPOHITHS.

Macca HaBeCKH HaTpHs XJIOpHa, HeoOXoaumasi i purotoBieHus 350 M
3,5 %-noro pacTBopa miotHOocThIO 1,058 T/MIT paBHa?
MognspHasi KOHLIEHTPALUs pacTBOpa, CoAep Kamiero 23 r rimuepruHa

(CH20H), CHOHBg 500 mut BogHOTO pacTBOpa paBHa
3aKOHUYUTE ypaBHEHUS XUMHUYECKUX PEAKIIHM, 3aIHUIIUTE UX B MOJIEKYJISIPHOM, TIOJTHOM U
COKpAIlEHHOM MOHHOM BHUJI€, HA30BUTE UCXOIHBIE BEIIECTBA U MPOIYKTHI PEAKIHH:

NHsOH + Pb(NO3)—

. + BaCh«~ ... + KCI

Bapuant Ne 2

Kaxo¥ psii conepKUT JUIIb OCHOBHBIE OKCHIBI:
A — Mny07, CrOs, SO, N2Os:
b — Nax0O, CuO, CrO, FeO;
B - S03, P,0s5, K20, Cu20;
I' - ZnO, SnO, SiO2, NO.
VYxkaxute psf, coaepKamui TOIbKO OJHOOCHOBHBIE KUCIOTHI:
A — HF, HBr, HNO3, H3POq;
b — HI, HNO2, HCIO4, CH3COOH;
B — H2,COs3, H3PO3, H2SO4, H2Cr20O7;
I' - HPO3, H2S, HCIO, H2SiOs.
VYkaxure npaBunbHoe HazBaHue conu NaNO::
A — HUTpAT HATpUS,
b — mutpua Hatpus;
B — amun Hatpus;
I' — HuTpuT Hatpus.
[IpuBeaute mpasmibHOE Ha3BaHUe BemecTBa Na;HPO4:



A — rugpoxcodocdar HaTpus;
b — runpodochur marpus;
B — nuruapooprodocdar natpus;
I' — runpooprodocdar HaTpus.
5. VYkaxure MOJICKYISIPHYIO (OPMYITY CEPOBOIOPOTHON KUCIOTHI:
A — H>S0s; b — H:S; B - H2S04; T — H2S,0:s.
Kaxoii 06beM 3arumator 3,01 - 10%% Moneky: yriaekucioro rasa npH H.y.?
7. ATOM KaKoro 3JIeMEHTa B HEBO30Y)KJICHHOM COCTOSIHUU UMEET HJICKTPOHHYIO
xoHurypammio 1522522p®3s23p83d1%4s24p3? ITpusenuTe rpadguyeckyro GopMyIy 3TOro
aroma.

o

8. Macca cepHO# KHCIOTBI, HeoOxoauMmasi jiusi npurotosierns 40 % BOJHOTO pacTBOpa
066EMoM 300 M ¢ mmoTHOCTHIO 1,3 T/cM, paBHa
9. PaccumtaTh Maccy HaBecKH, HeoOXomumyr uis npuroToBieHus 200 M pactBopa
moueBuHbl CO(NH2)2 ¢ MonsipHO# KoHIeHTparuei 0,5 Mo/
10. 3akoHYNTE ypaBHEHUS XUMHYECKUX PEAKIMH, 3aIHUITUTE UX B MOJEKYJISIPHOM, MTOJTHOM U
COKpAIleHHOM MOHHOM BHJIe, HA30BUTE MCXOIHbIC BEIIECTBA M MPOAYKTHl PEAKIINU:
CuSOs + NaOH«

KsPOs + ... o AgPOs +
HazBanwne Tembl Kunetnyeckue u TepMoIMHAMUYECKHEC
3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX PEaKIui
PesynbTaT 00ydueHus HccnenoBath paBHOBECHE U CKOPOCTh XUMHUECKUX
peakiui
OO01me KOMITETEHIIN OK1, OK2
Bapuanr 1
1. Paccunraiite, BO CKOIBKO pa3 U3MEHUTCA CcKOpocTh peakuuu H+Clo =

2HCI npu yBenuueHuu JaBjieHus B 2 pasa;

2. TemneparypHblii ko3¢ durnueHT peaknuu paBeH 2. Kak u3MeHUTCS ee
CKOPOCTh TIPH OXJTKICHUH PEAaKIIMOHHOW CMECH OT M3MEHEHHsS TeMIIepaTyphl OT
50 °C mo 30 °C?

3. Onpenenute  CKOPOCTh ~ XMMHUYECKOW  peakUuu, €CIW  HavajiabHas
KOHIIEHTpAaIMsl BemiecTBa cocrapisiia 2,4 monw/n. [locne mpoBeneHust peakmuu
KOHIIEHTpaIus ctana 1,8 Monb/i, peakuus npoiia 3a 24 c.

4, Kak u BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh MOHHOM peakiuu Ag' + Cl =
AgCl, ecnu KOHIIEHTpaUIO 3TUX HOHOB yBennuuTh oT 0,02 10 0,4 Monb/n?

5. dakTop, HE BIMSIONIUNA HA CKOPOCTh XUMUYECKON PeaKlnu:
1) JdaBnenue 2) Karanuzarop 3) Konnentpanus
4) dopma cocyaa, B KOTOPOM MPOTEKAET PEAKIIUS
6. C yBenm4eHneM KOHIICHTPAIIMH a30Ta B 2 pa3a CKOPOCTh MPSMOU peaKIli,
ypaBHeHue koTopoi N2(1)+02(1)—>2NO(T)
1) He usmenurcs 2) YBenuuutcs B 2 pa3a




3) VBenuuurcd B 4 paza 4) YMmenblutcs B 4 pasza
/. C yBeIMYE€HHUEM JIaBJICHUS B 5 pa3 CKOPOCTh MPSIMOIl peaKIu, ypaBHEHUE
kotopoit 2NO(1)+02(r)«>2NO2(r), yBeIUUIUTCS B:
1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125
pa3
8. IIpu nosbiieHnn Temneparypsl Ha 10°C (TemmnepaTypHbIil k03P GULIUEHT paBeH
2) CKOPOCTh XUMUYECKON PEAKIIUU YBEIMUYUBACTCS:

1) B2 paza 2) B 4 paza 3) B 8 pa3 4)B 16 pa3
Bapuanr 2
1. Brrancnure, BoO CKOIBKO pa3 YBEIHUUTCS CKOPOCTh PEAKIIUH, POTEKAIOICH

B ra3oBoit (asze, eciau noBbicuTh Temneparypy ot 20 1o 30 °C. TemnepatypHbiid
KO3 (HUIMEHT CKOPOCTH PEAKIIMK PaBEH 4.
2. Kak u3mMeHHuTCst CKOPOCTh XUMUUECKON Peakiuy MPHU MOBBIIEHUN
temnepatrypsl oT 40° 1o 80° C, ecnu TemnepaTypHbIii k03P dUIIMEHT paBeH 27
3. Kak u3mMeHuTCst CKOpOCTh XMMHUECKOM PEaKIUU MPU OHMKEHUN
temnepatypsl oT 40° 1o 20° C, ecnu TemnepatypHbiil KoddduiMeHT paBeH 47?
4, Peaxuus npu 50 °C nporekaer 3a 2 muH 20 c¢. 3a Kakoe BpeMsl 3aKOHYUTCS
aTa peakius npu temmnepatype 70 °C, eciau temnepaTypHblil KO3QGUIIMEHT paBeH
27
5. ®akTop, BIUSIOMUN Ha CMEIIEHUE XUMUYECKOTO paBHOBECHS :

1) Bug xumuaeckoit csizu  2) Katanuzarop

3) Ilpupona pearupyromnux BeiecTB 4) Temneparypa
6. C yBeIn4eHneM JIaBJIeHUs] paBHOBECHE 00paTUMOM peakIuy, ypaBHEHNE
kotopoir C2H4(r)+H20(r)«~>C2H50H(r)

1) He usmenntcst  2) CMECTUTCS B CTOPOHY MPOAYKTOB PEAKIINHU

3) CMecTUTCS B CTOPOHY MCXOJIHBIX BEIIECTB
7. 15 cMeleHns] XUMHUYECKOTO PAaBHOBECHUS 00OpaTUMOM peaKInu
2802(r)+02(r)«>2S03(r)+Q B CTOPOHY UCXOJHBIX BEIIECTB HEOOXOAUMO:
1) YBennuuts nasnenue  2) [loBbICUTh TeMmeparypy
3) [lonusuts Temnepatypy 4) BBecTu kataiuzatop
8. MakcuMalbHasi CKOPOCTh XUMHYECKON PEAKIIMU IIPU B3aUMOICIICTBUH BEIIECTB,
(bopMyITBI KOTOPBIX
1) Zn(rpanynsi) + HCI 2) Zn(mibutb) + HCI

3) Pb + HCI 4) Fe + HCI
HaszBanue temsl JlucniepcHble CHCTEMBI
Pe3ynbTaT 00y4yeHus HccnenoBaTth nucnepcHbIe
CHCTEMBI
OO6mre KOMIETEHIINN OK1, OK2

KonTposbHasi padora no reme «PactBopbi»

Bapuanrt 1




1. Kakue u3 coneit noasepratorcs rupoiansy. Hanummure cooTBeTCTBYIOLIEE
ypaBHeHHe peakuuu. Onpenenure Bo3MOkHbIe 3HaueHus pH pactBopa

A) K2S0O3 B) Fe(NO3)3 B) CuCI2T) Li2SO4

2. CpaBHUTE MEX]ly COOOM 3MYJIBCUIO U CYCHEH3UI0. YKaXKUTE 001IHE U
OTJIMYUTENbHBIE YepThl. [IpuBeauTe MpUMEpHI.

3. 3aKOHYUTE YpAaBHEHUE U 3AMUIINTE €r0 B MOJIEKYJISIPHOM, TIOJIHOM U
COKpall€HHOM UOHHOM BHJIE

ZnF2 + Ba(OH)2 —
K2S + H3PO4 —

4. PactBop oobemom 500 mi comepxut NaOH maccoit 5 r. Onpenenutsb
MOJIIPHYIO KOHIIEHTPAIMIO 3TOTO pacTBOPA.

5. BeIuncnuTh MOJISIPHYIO KOHIICHTPAIIUIO PACTBOPA CEPHOU KUC-JIOTHI, €CITU
MmaccoBag noJa H2S04 B stom pactBope 12%. [TnmotHocTh pactBopa 1,08
r/mn ipu 20°C.

Bapuanr 2

Kaxkue u3 coneit mogseprarorcs ruponusy. Hanummre cooTBETCTBYIOIIEE
ypaBHeH#He peakiuu. OnpenenanTe BoO3MoKHbIE 3HaueHus pH pactBopa

A) Na2Sio3 B) Ni(NO3)2 B) CaCl2 I') (NH4)2S04

2. CpaBHHUTE MEXy COOOM UCTUHHBIE U KOJUIOUIHBIC PACTBOPHI. YKaXKUTE
oO1ue ¥ OTAnYuTeNbHbIe YepThl. [IpuBeuTe TIpUMeEpHI.

3. 3aKoHYUTE YpaBHEHUE U 3aMUIINTE €T0 B MOJIEKYJISIPHOM, TTOJTHOM U
COKpaIli€HHOM MOHHOM BHUJE

Hg(NO3)2 + Na2S —
K2SiO3 + HC1 —

4. Beraucnuth Maccy xnopuaa Harpus NaCl, comgepikaierocs B pacTBope
o6veMom 200 M1, eciu ero MOJIIpHAst KOHIIEHTPAIs 2 MOJIB/JI.

5. MomsiprocTs pactBopa eakoro kanu KOH paBna 3,8 moinb/n, ero
m1oTHOCTH 1,17 v/Mi. Berancnute MmaccoByto gouro (%) KOH B atom
pacTBope.



HaszBanue temel CrtpoeHue 1 CBOWCTBA OPTaHUYECKUX BEUIECTB
Pe3ynpTaT 00yueHus HccenenoBaTh CTpOCHUE U CBOMCTBA OPTAHUYECKUX
BEILIECTB
OO0mnre KOMIETEHIINN OK1, OK2
Yacrtb A.

Al. O6mas popMyIa aJIKHHOB:

1) Cn H2n 3) CnHZn-Z

2) CnH2n+2 4) CnHZn-G

A2. Ha3anue BemiecTBa, (popMyina KOTOPOTo
CH;—CH(CH3)—CH=CH—CH3
1) rekcen-2 3) 4-MeTHIITIEHTECH-2
2) 2-MEeTHIITICHTECH-3 4) 4-MeTHIITIEHTUH-2

A3. Toiyos1 OTHOCUTCS K KJacCy:
1) ciupToB
2) anbIeruaoB
3) dbenomnoB
4) apeHoB

A4. TonbKo G-CBSI3U MPUCYTCTBYIOT B MOJIEKYJIE
1) meTriIOCH30I1a 3) 2-meTHnOyTEeHa-2
2) uzobyraHa 4) auerniieHa

AS5. Buag rubpuamzanmm  JIEKTPOHHBIX — opOWTane artoma  yriiepoja,
0003HaYEHHOTO 3BE3/I0YKOM B BElIeCTBE, (PopMyIiia KOTOPOTo

CHy=C"=CH;
1) sp? 3) sp
2) sp? 4) He TUOPHM3UPOBAH
A6. '0oMOJI0TOM YKCYCHOM KUCJIOTHI SIBJISIETCS KUCJIOTA
1) xnopykcycHas 3) onenHoBas
2) MmypaBbUHas 4) GeH3oliHas

A7. N30Mepamu ABISIOTCA:
) nenTan u neHTaUEH 3) 3TaH U aueTUuieH
2) OyTanueH u OyTHH 4) 3TaHON U ATaHaJb

AS8. byraauen-1,3 u3 3TaHONIa MOXKHO MTOTYYUTh IPHU HOMOIIU PEAKIIUN
1) Bropua 3) Kyuepona
2) 3uHuHa 4) JlebeneBa

A9. Kakume BemectBa MOXXHO HCHOJB30BAaTh JJIA  ITOCJIEIOBATEIHLHOTO
OCYIIECTBIICHUS CICAYIONIUX MIPEeBPaAILICHUMN
C2H5C| — C2H4 — CszOH

1) KOH (cnupr. p-p), H20 3) KOH (Boasn. p-p), H2O




2) KC', H>O 4) Na, H>O

A10. Ilpu B3aumoieicTBUM MPOIIEHA C BOJION 00pa3yeTcs:
1) mponanosn-1 3) nmponaHaib
2)pomnaHo-2 4) 2- METHIIIPOIIAHOJ

A11. Ilpu okucneHuu npomnaxoyia — 2 oopazyeTrcs:
1) nponunen 3) mponaHaib
2) nporaHoH 4) npornaHon

A12. B onny craguio OyTaH MOXKHO MOJTYYUTh U3:
1) 6yranans
2) nuaTUioBoro 3dupa
3) 6yrena — 2
4) OyraHosna-2

A13. ®eHos B3aUMOICHCTBYET C:
1) costHOM KUCIOTOM
2) TUAPOKCHUJIOM HATPUS
3) aTHICHOM
4) MeTaHOM

A14. DraHon u GeHo B3aUMOICHCTBYIOT C:
1) nHatpuem 3) XJIOPOBOIOPOIOM
2 )T'UAPOKCUIOM HATPUS 4) rugpokapOOHATOM HATPUS

A1S. IIpu rugponuse kpaxmasua oOpa3zyeTcs:
1) rroko3a 3) dpykro3a
2) caxapo3sa 4) nemttono3a

A16. Peaknusa «cepeOpsHOTO 3epKaia» XapakTepHa Jis BEIIECTB, YKa3aHHBIX B
nape:

1) meTaHON 1 METaHaJb

2) rII0KO03a U ATaHajb

3) dbopmanbaerua u STaHoI

4) 3TaHallb U MPOIAHOI
A17. BepHbl 11 cieayromuye Cy>XIeHus 00 areTuiieHe:

A. B wMomnekyne auneruieHa MEXIy aTOMaMU VTriepoJa MNPUCYTCTBYIOT
TOJIBKO G - CBSI3U

b. Ilpu B3anmoieiicTBrY alleThiieHa ¢ OpOMHOM BOJOM pa3pbIBalOTCS - CBA3b

MEXy aTOMaMH yriepojia

1) BepHO TONBKO A

2) BepHO TOJbKO b

3) BepHBI 00a CyKICHUS

4) o0a cyx/1eHUs HEBEPHBI

A18. ®eHoi He B3aMMOIeHCTBYET C:
1) Na 2) NaOH 3) Br 4) HBr




A19. TI'mioko3y oOpabortanu ruapokcugom weau (II) mpu HarpeBanuun. B
pe3ynbpTaTe 00pa3oBajIoCh:
1) ratokoHAT Meau
2) TII0OKOHOBAsI KMCJIOTA
3) riIroKapoBasi KUCIIOTa
4) copbur

A20. Kaxoit 00b€M dTHIIEHA (H.Y.) MOXKHO MOJYYUTh U3 ATUJIOBOTO CIIMPTa Maccoi
100 r, ecau oOBEMHAS 10 BBIXOHa cocTaBiiseT 88%?
1)42,86 n 2)21,43 n 3)22,4n 4H11,2 0
Yacrts B.
B1. YcraHoBuTe COOTBETCTBHE MEKIY MOJICKYJISPHOU (POPMYJION OpraHMYeCcKOro
BEILIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) CeH1206 1) anKuHBI

b) CsHg 2) apeHbl

B) CsHio 3) yraeBojibl

I') C4H100 4) npoctbie 3GupsI

5) MHOTOQTOMHBIE CITUPTHI

B2. YcraHoBuTEe COOTBETCTBHE MCKAY HA3BAHUCM OPTaHHUYCCKOI'O BCIICCTBA U
KJIaCCOM, K KOTOPOMY OHO OTHOCHTCA:

A) Tomyon 1) ankeHsl
b) rmuuepun 2) OIHOATOMHBIE CIIUPTHI
B) stanon 3) MHOTOATOMHBIE CITUPTHI
I') rnumuu 4) apeHbl

5) aMUHOKHUCIIOTHI

6) henobr

B3. C aMHHOYKCYCHO# KMCIOTOM MOXKET pearupoBaTh
1) cynsdar Hatpus
2) XJI0POBOJOPO/T
3) Metan
4) aTaHon
5) aHWIMH
6) TUIPOKCHU KIS

B4. U nns aueruiieHa, v 1715l IPOMMHA XapaKTEPHBI
1) rerparapuueckast popma MOJIEKYJIbI
2) Sp-ruOpuaH3aIysi aTOMOB YTJIEpoia B MOJICKYJIax
3) peakuus TUAPUPOBAHUS
4) HaJIM4YKe TOIBKO G-CBSI3€H B MOJIEKYJIax
5) ropeHue Ha BO3qyXe
6) peakiuus ¢ XJIOPUAOM HATPUS

BS5. Monekynspras ¢dopMmyia yriieBoaopo/ia, MaccoBas J0JIs1 BOJIOPOJa B KOTOPOM
15,79 %, a oTHOCHUTEIBHAS IUIOTHOCTh NAPOB O BO3AYXY 3, 93



Bé.

Cl1.

C2.

C3.

4.4.

N =

8.

9.

Onpenenure Maccy BOJABI, KOTOpyI0 Hano no0aButb K 20 r pacTBopa
YKCYCHOM KHUCJOTBI ¢ MaccoBou noned 70 % myisi monydeHus pacTtBopa
YKCYCHOM KHMCJIOTBI C MaccoBOu oneut 5%.

OtBeT

Yactb C.
Hanumure ypaBHeHUs peakiuid, ¢ TOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTD
peBpaIieHus Mo CXemMe
C,H¢ — C,HsCl — C,HsOH — CH3COH — CH3COOH

!
CoHy — C2H5BI’

C KxakuMHM U3 TIEpPEeYUCICHHBIX BEIECTB: HaTpuil, okcuja cepedpa (1) B
aMMHMa4HOM pacTBope, cepeOpo, cojsiHas KHUCIO0Ta, TUIAPOKCHJ HaTpus,
kapOoHaT HaTpus — OyJeT pearupoBaTh MypaBbuHas kuciora? CocTaBbTe
ypaBHEHUS peaKIUii 1 HA30BUTE MPOTYKTHI PEAKIUH.

AMUHOYKCYCHasi KHCJIOTa TOJIydeHa M3 YKCYCHOM KHUCIOTBI Maccou 24r
(maccoBass gois BeIxoga paBHa 60%). Beruuciaute o00BeM pacTtBOpa
ruapokcuaa Hatpus (maccoBas gonst NaOH 15%, mmotnocts 1,16 r/mo),
KOTOpBIM moTpeOyeTcss AJid HEeUTpalu3aluu TMOJYyYEHHON aMHHOYKCYCHOM
KHCTIOTBHI.

MarepuaJjibl OLIEHOYHBIX CPEACTB ISl IPOMEKYTOYHOM ATTeCTAlNH
Bonpocsl k nuddepeHIMPOBAHHOMY 3a4eTy

XUMHS B COBPEMEHHOM CUCTEME HayK.

OCHOBHbIE MTOHATHS U 3aKOHBI XUMUHU.

CoBpeMeHHBIE TpEACTaBICHUS 00 DIEKTPOHHOM CTPOCHUH aTOMOB
aneMmeHTOoB. KBanToBsie yncia. [Ipunnun Iaymu.

3aKOHOMEPHOCTH pacCIpeAeieHusl JIEKTPOHOB MO0 YPOBHSM U MOIYPOBHSM,
ANEKTPOHHBIE GOPMYIIBI U cXeMbl AeMeHToB. [IpaBuno XyHna.

JIlnHamMyKa U3MEHEHHUsI AaTOMHBIX PAJAUYCOB C POCTOM IOPSIKOBOIO HOMEpa
aneMeHTa B nepuoandeckou cucreme .M. Menneneena.

3aKOHOMEPHOCTH MPOSIBIICHUS] aTOMAaMH BaJIEHTHOCTU U CTEIIEHU OKHUCJICHUS
B 3aBUCUMOCTH OT MOJIOKEHUS DJIEMEHTOB B IIEPUOJUYECKON CUCTEME.
3aKOHOMEPHOCTH  M3MEHEHUs  DAJEKTPOOTPHUIIATEILHOCTH  3JIEMEHTOB
NEPUOANYECKON CHCTEMBl W TMPOSBICHUS WMU METAUIMYHOCTH U
HEMETAJUTMYHOCTH.

YcnoBust 00pa3oBaHus KOBAJICHTHOW CBSI3U. XapaKTEPUCTHKA €€ CBOWCTB —
HACBIIIEHHOCTH, KPATHOCTH, MOJSPHOCTH, HAITPABICHHOCTH.
KoopaunarimonHas cBsizb Kak 0COOBIN B KOBAJIEHTHOU CBSI3H.

10.MonHas cBSI3b: CBOMCTBA, CXOJICTBO M OTJIMYHS OT KOBAJICHTHOM.

1
1

1.CymHocTh BOAOPOAHOM CBSI3U. MEeXKMONEKYISIPHbIE B3AUMOICHCTBUS.
2.IloHATHE O CKOPOCTHM XMMHYECKOW PEaKIWH WU EAUHUIAX €€ W3MEPCHHS.
Knaccudukanus peakuuii o MexaHu3mMaM UX MPOTEKAHMUS.



13.3akoH neWcTBHS Macc; posib KOHLIEHTPAUi B3aMMOJICHCTBYIOLIUX BEIIECTB
B T'OMO- Y T€TEPOT€HHBIX CUCTEMAX.

14.YcnoBus BIMsIHUS JABJICHUS HA CKOPOCTh TEUEHUSI XMUMHYECKUX PEAKIIMM.
BelpaxxeHue 3akoHa JOEUCTBYIOIIMX MacC Ui pPEakuuud, B KOTOpPOH
YYaCTBYIOT r'a3bl.

15.Biusinue Ha CKOPOCTh XUMHUYECKUX pEaKIui TemmepaTypbl (MpaBWIO U
ypaBHenue Baut-I'odda).

16.KaTanuzatopsl U KaTajau3s; CYIIHOCTh OMOJOrMYECKOro KaTaian3a U OTJIMYKE
€ro OT XUMHYECKOTO.

17.Xumudeckoe paBHOBECHE W BIIMSHUE HAa HEro KOHIEHTPAIUA MCXOIHBIX
BEILIECTB U MPOJYKTOB peakiuii. KoHcTanTa paBHOBecHS.

18.1Tpunnun Jle Illatense. Bo3MOXHOCTU U YCTIOBUSI CMEIICHUS XUMUYECKOTO
paBHOBECUSI B  PEAKLMAX, COMPOBOXKIAIOUIUXCS  BBIACICHUEM WU
MOTJIOIIEHUEM TETIa.

19.1Tpunnun Jle IllaTense. Bo3MOXXHOCTH U YCIIOBUSI CMEIICHUS XUMUYECKOTO
paBHOBECHUSI peakIui, yYaCTHHUKAMH KOTOPBIX SIBJISIIOTCS Ta3000pa3HbIe
BEILIECTBA.

20.TIonsTiE 0 pacTBOpax, paCTBOPUTEISIX M pACTBOPEHHOM BEIIIECTBE.

21. Knaccudukaims pacTBOPOB.

22.BecoBbie CIOCOOBI BBIPAKECHHS KOHIICHTPAI[UU PACTBOPOB: CYIIHOCTD,
eauHuUbl n3MepeHud. lIpuHIun pacyéra macchl HaBECKM BEIIECTBA IpU
IPUTOTOBJIEHUH U3 HETO pacTBOPA MPOLUEHTHOW KOHIIEHTPALUU.

23.MOJSIpHOCT, U MOJIBHAsI JOJI KaK CHOCOOBI BBIPAKEHHUS KOHLEHTpAIUU
pacTBOPOB: CYUIHOCTb, €IHUHMIBI H3MepeHus. [IpuHuun pacuéra maccel
HABECKM BEILECTBA IIPU MPUTOTOBIEHUM W3 HETO pacTBOpa MOJISIPHOU
KOHLICHTPALINH.

24.TloHsiTHE O HEDNEKTPOIIUTAX U DIEKTPOJIUTAX.

25.MexaHu3M 3JIEKTPONPOBOJHOCTH pacTBOPOB. (OCHOBHBIE IMOJIOKECHHS
TEOPHUH HJIEKTPOIUTHYECKON auccounanvu. CTENneHb 3JIEKTPOJIUTUYECKOM
nucconmanyu. Kinaccudukanus 3J€KTpOIUTOB 1O UX CHIIE.

26.Koncranta muccoruanuu ciaboro sjekTpoiuTta. MoHHOE NIpou3BeICHHUE
BOJIbI. BomopoaHbIii moka3aTes.

27.Y cnoBus MpOTEKaHUSI PEaKIMi HOHHOTO 0OMeHa /10 KOHIIA.

28.1lonsiTEe O THApONU3E coiel. BiusHue Ha XapakTep TMapOIn3a COJIM CHIIBI
o0Opasyromnux e€ KUCIOT ¥ OCHOBaHUH.

29.CylIiHOCTh OKHCIICHUS-BOCCTAHOBJICHUS. 3aBHCHMOCTh XapaKTepa pPeoKC-
IPOLIECCOB OT PEAKIHUH Cpebl (Ha MpUMEPE BOCCTAHOBJIEHUS NIEpMaHraHaT-
HOHA).

30.Baxneiiine OKHCIUTEIM ¥ BOCCTAHOBUTEIW. YCIOBUS TMPOSBICHUS
HEKOTOPBIMM BELIECTBAMM CBOMCTB M OKHUCIIATENIEN, U BOCCTAHOBUTEJIEU
(HUTPUTBI, CYIbPUTHI; IEPEKUCH BOAOPOA).

31. Xumudeckasi CBS3b B OPTaHUYECKUX COCTUHCHUSX.

32.Teopust XWUMHYECKOTO CTPOCHHSI OpPraHWYECKUX coeauHeHuit A.M.
bytnepoBa, ee OCHOBHBIE OJIOKEHUS.

33.TlonsiTre 06 U30MepHUHN.



5.

34.Ankanbl. CocTaB M XUMHUYECKOE CTpoeHue. [‘oMonormueckuil psa.
Homenknarypa. CBoiicTBa.

35.Ankenbl. CocTaB M XUMHUYECKOE CTpoeHue. [‘oMmonorumueckuil psa.
Homenkimarypa. CsoiictBa. I[IpaBuno MapkoBHHKOBA. MeXaHU3M peakuuu
ANeKTpoUIbHOTO npucoeauHenus. [lonydenue u npuMeHeHre aJIKeHOB.

36./IuenoBsie yrneBogoponbl. Ctpoenue. Xumudeckue coiictBa. [lomyuenue
U npuMmeHenue. HatypanbHblil Kay4yK, U30MPEH, CTPOEHUE U IPUMEHEHHE.

37.AnNKUHBI, COCTaB, CTPOCHHE, HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA,
NOJIyY€HHUE U TPUMEHEHUE.

38.ApeHbl, TOMOJOrHYeCKUi psa OeH3omna, (U3MKO-XUMHUYECKHE CBOMCTBA,
CTpOE€HUE, NOJyYeHUe, IPUMEHEHUE.

39.1IpupoiHble UCTOUYHUKH YTIEBOAOPOIHOTO ChIphs. [IpupoHbIe U MONMyTHHIE
He(TsAHbIE Ta3bl, UX COCTaB M HcHojib3oBaHue. HedTb M mpoaykrTel ee
nepepaboTKH, UX MPUMEHEHHE.

40.CriupTbl ¥ (EHOJBI, CTpOEHUE W H30oMepusi. MexaHu3M HYKJICO(PHIbHOTO
3aMmelnenus. SAoBUTOCTh cnupToB. VX BiIMsSHUE HA OpraHU3M 4YeJIOBEKa.
[lony4yenue v mpuMeHEHUE CIIUPTOB.

41.Anpneruabl U KeTOHBI. ['oMonoruueckue psasl. M3oMepus 1 HOMEHKIIATypa.
XUMHUYECKOe ¢ JJEKTPOHHOE CTPOEHHUE, peaKIHH HYKIeO(PUILHOTO
PUCOETUHEHUS BOJIOpOJIa raJIor€HOBOJOPOIOB. Peakiuu
MOJIMKOHICHCAIU Y.

42.KapOOHOBBIE KHUCIOTBHI. DJIEKTPOHHOE CTPOEHUE KapOOKCHIBHOW TPYIIIHI.
O6mass ¢opMyna u TpeAeNbHBIA psiA  MOPeaeIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. Bunbl crpykrypHoit wuzomepun. Ilomydenwue,
¢u3nueckre U XUMUYECKHUE CBOWCTBA KapOOHOBBIX KHUCIOT. Mbuta. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. [IpuMeHeHne kapOOHOBBIX KUCIOT
U ux npousBoAHbIX. [Tonarue o CMC.

43.Cnoxubie 3¢upbl. XKupsl. Crpoenue ciaoxubix 3¢upoB. Xupbl u ux
cBOiiCTBa. Briciine kapOOHOBBIE KUCIOTHI, BXOSIINE B COCTaB MPUPOIHBIX
KUPOB (MATLMUTHHOBAS, OJICMHOBAs, CTeapuHOBas). VX mpumeHeHue u poib
B npupoje. Pu3ndecKkue 1 XMMUYECKHE CBOMCTBA KUPOB; TUAPOIIN3 KUPOB,
UX OKHUCIIEHUE, THIPUPOBAHNE KUIKHUX KUPOB.

44 . Yriesonpl. CTpoeHHE  MOHOCAaxXapuaoB  (TJIFOKO3BI H  (PYKTO3BI),
aucaxapuioB (caxaposbl), MOoJIUcaxapuaoB (Kpaxmajga U LEJUTI0JIO3bI);
CBOICTBA TJIFOKO3bI, CaXapo3bl, Kpaxmaia., HEJUTI0JI03bl U UX IPUMEHEHUE.

45.AzoTcoaepkaliyie opraHuyeckue BemiecTBa. Ha3BaHue aMUHOB; CBOMCTBa
amuQaTHIeCKUX ¥ apOMaTUYECKUX aMUHOB (aHWJIMHA) M WX MPUMCHEHMUE;
CTpoeHue anb(a — aMUHOKHUCIIOT, CTPYKTYpy OejKka, CBOMCTBA M 3HAUYEHUE
OeNKOoB.

MeTozmquKne MaTepualbl

5.1. [lepeyeHb NpaKTHYECKUX PadOT

1.

[131. Ctpoenue aToma. DIEeKTpOHHASI 000JI0YKa aTOMOB.



2. [132. 3aKkOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB,
00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIO)KEHUEM
XUMHUYECKOT0 1eMeHTa B [leproguueckoi cucreme.

3. I133. CocraBneHne ypaBHEHUMN peaklMii COETUHEHUS, PA3JIOKEHNUS,
3aMeIleHus, oOMeHa.

4, [134. OxucnuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

5. I135. KonTponbHas paborta 1. CTpoeHue BelecTBa U XUMUYECKUE PEAKIIUH.
6. [136. CtexuomeTpuueCcKre pacyeThl.

7. [137. CocTaBneHne ypaBHEHUN XUMUYECKUX PEAKIIUNA ¢ yHaCTUEM MPOCTHIX
U CJIOKHBIX HEOPTaHUYECKUX BEIIECTB.

8. I138. Monnsie ypaBHeHUs peakiuii. OCOOEHHOCTH CBONCTB
KOHILICHTPUPOBAHHOM CEPHOU U a30THOU KHUCJIOT.

9. [139. Xumus B )Ku3HA 00IIIECTBA.

10.  II310. KontposbHas pabota 2. CBoHCTBa HEOPraHUYECKUX BELIECTB.

11. TI311. XumMuueckoe paBHOBECHE

12.  TI312. KontponbHas pabota 3. CKOpOCTh XUMUYECKON PEAKIIUU U
XUMHUYECKOE PAaBHOBECHE.

13.  TI313. Crioco6bl BeIpaKeHUsI KOHIIEHTPAIIUM PaCTBOPOB: MaccoBas 10
PacTBOPEHHOTO BelecTBa (MIPOIICHTHAS ), MOJISIpHAS U JIPyTHE.

14.  TI314. KonurponbHas pabota 4. JlucnepcHble CUCTEMBI

15. II315. HomeHknaTypa OpraHM4eCKUX COEIMHEHUN OTIEIbHBIX KJIACCOB
16. [1316. I'eneTnueckas CBI3b MEXIY KJIaCCaMH OPTaHUYECKUX COCTUHECHUI.
17.  TI317. Xumudeckasi akTUBHOCTb OPTaHUYECKUX COSTMHEHHM B pa3INuHbIX
cpenax.

18.  TI318. KonTponbsHas padota 5. CTpyKTypa U CBOHCTBA OPraHUYECKHUX
BEIIECTB.

19.  II319. KauecTBeHHBIE XUMUYECKUE PEAKIIUH, XaPAKTEPHBIC IS
OoOHapy»XeHNs HEOPTraHWYECKUX BEIIECTB (KAaTHOHOB U aHHOHOB).

20.  II320. KayecTBeHHBbIE XUMHUYECKUE PEAKIINH, XapAKTEPHBIC IS
O0OHapy’KEHHUS OTACIBbHBIX KIACCOB OPTaHWYECKUX COCTMHEHUI

21. II321. Dxomoruueckast 0€30I1aCHOCTE OCJIEACTBUI OBITOBOH 1
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBsI3aHHAA C TepepadOTKOM BEIIECTB
22.  T1322. Tlouck n aHAIN3 XUMUYECKOU HHOOPMAITUU U3 PA3TUIHBIX
MCTOYHUKOB (Hay4YHasi M y4eOHO-Hay4YHasl INTepaTypa, CpeICTBa MaCCOBOM
uHdopmaimu, cetb IHTEpHET U ApyTHE).

23.  11323. Ananu3 uHpOpMaIUU O IPOU3BOICTBEHHON JACATEILHOCTH YCIOBEKA,
CBSI3aHHOU C MepepadOTKOM U MOJIyYEHHUEM BEUIECTB, & TAKXKE C IKOJIOTHYECKON
0€30MacHOCTHIO.

24.  T1324. BeinmogHeHUE TUTIOBBIX PACUETOB MO TEMATHKE IKCIIEPUMEHTA
(BBIXOJ IPOJIYKTA pEAKIIMU, Macca HABECKU, 00bEM PACTBOPUTEIIA).

25.  TI325. O6paboTka TaHHBIX, AaHATIN3 U OIIEHKA UX JIOCTOBEPHOCTH
(BBIUMCIICHUE CPEIHETO 3HAUCHUS IKCIIEPUMEHTAIbHBIX IAHHBIX, TOTPELIHOCTH).
26.  II326. IlpencraBneHue pe3yabTaToOB HKCIIEPUMEHTA B pa3IuvIHON (popme
(Tabnuua, rpaduk, OTUET, JOKIA, IPE3CHTALIMS).



27. II327. Pacuer KOHLIEHTpALUi 3arpsi3HSIONINX BEIECTB U UX CPABHEHHE C
MpeneabHo 1onycTUMbIMUA KoHLeHTpauusaMu (I11K).

28.  II328. Opranunyeckre U HEOPraHUYECKUE BEILECTBA, BXOIAIINE B COCTaB
MPOAYKTOB MUTAHMUS

29. 11329. O6nactu Ha3HaueHUs (TPUMEHEHMsI) TTIOUBBI, UCXOMS U3
KaueCTBEHHOI'O U KOJIMYECTBEHHOIO COCTaBA.

30. II330. O6ocHOBaHKE aKTyadbHOCTH BHIOpaHHOW TeMbI. BrisiBieHue
npoOiemsl uccaeaoBanus OnpeneneHue NpoAyKTa uccieaoBanus. OnpeneneHue
ATAariOB U COCTABJIEHUE TUIAHA UCCIEIOBAHUS

31. [I331. [IpencraBnenue pe3ysibTaToOB PeIICHUs KEHCOB (ITPOEKTa)
(BBICTYIUIEHHE C MPE3EHTALINEH )

5.2. Tembl /Il IPOEKTHBIX HCCIEA0BATEIBCKUX PadoT
I'pynnoBbie u/Wiv HHAUBHUAYAIbHbIE IPOEKTHI:

1. «Onpenenenne KpacuTelIe B HATYPAIBHBIX U MTPOU3BOJICTBEHHBIX COKaX».

2. «AHa3 (HU3NKO-XUMHUYECKHUX CBOMCTB MOJIOKA PAa3IMYHOTO aCCOPTHUMEHTAY.
3. «MccnenoBaHue CBOWMCTB acmUpWHA W W3YYEHUE €r0 BIUSHHUS Ha OPTraHU3M
YyeJIOBEKa».

4. «M3ydyeHue CBOWCTB Kpacutelie M oOHapyKeHHUE IOJCIACTUTEICH B COCTaBe
HOTyPTOBY.

5. «O6napyxenue ButamuHa C B HATypaJIbHBIX COKaX).

6. «PazpymurensHoe Bo3aeiicTBue Koka-Koyibl Ha OpraHu3M YeIOBEKay.

7. «KMCIOTHBIN TOXIb M €T0 BIUSHHUE Ha OKPY>KAIOIIYIO CPEIY».

8. «YcTpaHeHHe KECTKOCTH BOJIBI HA MMPOMBIIIICHHBIX TTPEATPUATHIX).

9. «MccnenoBanne cocTaBa M KaueCTBa MOPOKECHOTOY.

10.Coneprxkanue HUTPATOB B 3€JICHU

11.0Onpenenenue conepxxanusi ButaMuHoB A, B1, B6, B12, P, C B opexax
12.0OmnpeneneHue o01IeH )KECTKOCTH BOIBI

13.0mnpeneneHne KUCIOTHOCTH XJI€000YIIOUHBIX U3ICTUI

14.0Onpenenenue Hanuuust BuTamMmuHa C B pa3IMYHbIX BUAAX KAITYCThI
15.0npenenenre HaIM4YUsl BATAaMHHA A B pa3JIMYHBIX BUAaX OBOIIEH
16.0mnpeaeneHne KUCIOTHOCTH XJI€000YIIOUHBIX U3

17.0npenenenue KUCIOTHOCTA MOJIOKA

18.Conepxanue HUTPATOB B KapTodere

19.0mnpenencHue o01IeH )KECTKOCTH BOIBI

20.ConieprxaHrie HUTPATOB B OBOIIAX M UX BIWSHHE Ha OpPraHW3M YeIOBEKa

5.3. TeMbI 10KJI210B

1. CoBpemeHHbBIC METOABI 00€33apaKuBaHUS BOIBI.

2. AIOTpOTNHSI METAIIJIOB.

3. Hcnonp3oBaHue paIHOAKTUBHBIX U30TOIIOB B TEXHHYCCKUX IICIIAX.

4. PeHTreHOBCKOE U31y4Y€HHE U €T0 UCTI0JIH30BaHNE B TEXHUKE U MEIUIINHE.



o

OxpaHa OKpy’Karollel cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.

CepHas KHCIIOTa — «XJI€0 XUMUYECKOU MPOMBILUIEHHOCTH Y.

7. Ilpaktnueckoe MPUMEHEHUE AIIEKTPOJIH3A: paduHUpOBaHUE,
raJIbBaHOIUIACTUKA, FAJIbBAHOCTETHU.

8. Hctopust mBeACKON CIIMYUKH.

9. Ponb MeTaIoB B UCTOPUU YEJIOBEYECKON [IUBUITU3ALINH.

10.UcTopus pa3BUTHs YEPHOU METAJLTYyPrUu.

11.WcTopus pa3BUTHS LIBETHON METAILITyprUu.

12.CoBpeMeHHOE METAITypru4eckoe Npou3BOICTBO.

13.Ponp MeTanioB U CIJIaBOB B HAYYHO-TEXHUYECKOM TIporpecce.

14.Koppo3zust METaJIJIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

15.Okonoruyeckue acreKkThl UCIOIb30BAHUS YTIIEBOJOPOJAHOIO ChIPbS.

16.OxkoHOMUYECKHE  aCHEeKThl  MEXKAYHApPOJHOIO  COTpYJHUYECTBA IO
UCIIOJIb30BAHUIO YTIIEBOJAOPOIHOTO ChIPbS.

17.XuMus yrieBoJopOHOTO ChIPbS.

18.¥YrneBoaopoaHOE TOILIMBO, €0 BULI M HA3HAUCHHUE.

19.CunreTrnueckue Kayuyyku: UCTOPHs, MHOTOOOpa3ne U NePCIEeKTUBBI.

20.Pe3uHoTexHUYECKOE TPOU3BOACTBO U €r0 poJib B HAYyYHO-TEXHUYECKOM
nporpecce.

21.TIpumeHeHrne apoMaTUYECKUX YrIeBOAOPOIOB.

22. ApoMaTuyeckue yriieBoJOpOAbl KaK ChIpbe JUIsl MPOU3BOICTBA MECTUIUIOB.

23.Heptp w ee TpaHCHOPTHpOBKA KaK OCHOBAa  B3aMMOBBITOJHOTO
MEXTYHAPOHOTO COTPYIHUYECTBA.

24.CBapoyHOE MPOU3BOJCTBO U POJIb XUMUHU YTIIEBOJOPOJOB B HEM.

25.YTIIeBOJbI M UX POJIb B )KHUBOU MPUPO/IE.

26.CpencTtBa THUTHEHBI Ha OCHOBE KHCIOPOJCOAEPKAIIMX OPraHUYECKUX
COE€IMHEHUH.

27.Cunrernueckue Moromue cpencrsa (CMC): 10CTOMHCTBA U HEJTOCTATKH.

28.Jlepunur Oenka B THINEBBIX MPOAYKTAX M €ro IPEOJOJCHHE B paMKax
r100aaIbHOM TTPOIOBOJIBLCTBEHHOM ITPOTrPaMMBL.

29.Xumust 1 OUOJIOTHS HYKIIEMHOBBIX KUCIIOT.

o

5.4. Tembl pedepaTon

1. buorexHonorus v reHHast uHxeHepus — rexnosnorun XXI| Beka.
2. HanoTexHONOTHS KaK TPUOPUTETHOE HAMPABICHWE PA3BUTHS HAYKH M
npousBoAcTBa B Poccuiickon denepannu.
Kuznb u pearensHocts .M. Menaeneena.
«Ilepuonnueckomy 3aKOHy Oyaylllee HE TPO3UT Pa3pyLICHUEM. .. »
Cunre3 114-ro snemenTa — TpuymMdp pOCCUUCKUX (HU3UKOB-SICPIIHKOB.
H3oTtomnsl Bogopoaa.
[Ina3ma — yeTBEepTOE COCTOSTHUE BEIIECTBA.
AMopdHbIe BelllecTBa B IPUPOJIEC, TEXHUKE, OBITY.
KonnuecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUSI OKPYKAIOLIEH CPEeIbI.

©CoN OGOk



10. TIpumeHeHue TBEpAOro U razoodpasHoro okcuaa yriepoaa(lVv).

11. 3amuTa 030HOBOIO 3KpaHa OT XUMUYECKOI'O 3arpsi3HEHUS.

12. I'pyboaucnepcHble CHUCTEMbI, MX KiacCU(HKanus U MCIOJIb30BaHUE B
po¢eCCUOHANILHOU JIESITEIbHOCTH.

13. KocmeTnueckue renmu.

14. IlpumeHeHue CyCreH3Ui U SMYJIbCHI B CTPOUTEIHCTBE.

15. MuHepansl 1 ropHbIe MOPOJIbI KAK OCHOBA JIUTOCHEPHI.

16. PacTBOpHI BOKpYT Hac.

17. Bona kak peareHT U Kak cpeja JJisl XUMHUYECKOTO Mpoliecca.

18. Tumnbl pacTBOpOB.

19. Kuznsb u gesrensHocth C. AppeHuyca.

20. Bkyiai OT€YECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPHH AJIEKTPOIUTHYECKOM
JUCCOLIMALINH.

21. Ucnonb30BaHUE MUHEPANBHBIX KHUCJIOT Ha MNPEANPUSITHSAX Pa3IuYHOrO
npodus.

22. OKcHJIBI M COJIU KaK CTPOUTENbHBIE MaTepUalbl.

23. Uctopus rumca.

24. TloBapeHHast COJb KaK XUMUUYECKOE ChIPhE.

25. MHoronukuii kKapOoHaT KajblMs: B IPUPO/IE, B MPOMBIIIJICHHOCTH, B OBITY.

26. Peakiusi ropeHus Ha IPOU3BO/ICTBE.

27. Peakniust ropeHus B OBITY.

28. BupTyaibHOE MOJIETIMPOBAHNE XUMUYECKHUX MTPOLIECCOB.

29. DNeKTpoJIu3 pacTBOPOB IIEKTPOJIUTOB.

30. DneKTpoInu3 paciiaBoOB ANEKTPOIUTOB.

31. Uctopus nonyyeHus: U MPOU3BOICTBA AIFOMUHUSI.

32. DNEKTPOIMTHIECKOE TTOJTyUYeHUE U paUHUPOBAHUE MEJIH.

33. XKuzub u gesreapHocTh . J3BH.

34. XXuznb u nesrenpbHOCTh A.M. ByTiepoga.

35. BuTtanusm u ero Kpax.

36. Pomb  OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUM W Pa3BUTUU MHUPOBOM
OPraHUYECKON XUMHHU.

37. CoBpeMeHHBIE MPEICTABICHUS O TCOPUN XUMUYECKOTO CTPOCHUSI.

38. Dkonoruueckye aceKThl UCIOJIb30BaHUS YTIEBOIOPOJIHOTO ChIPbSL.

39. DKOHOMHYECKHE  aCMEeKThl MEXIyHapOJHOTO COTPYAHHYECTBA IO
WCITOJIb30BAHUIO YTJIEBOJAOPOIHOTO CHIPHS.

40. UcTopust OTKPBITHS U pa3pabOTKU ra30BBIX U HEPTSIHBIX MECTOPOKACHUN
B Pocculickoit denepanum.

41. XuMmus yriIeBOJ0POJTHOTO CHIPhS M MOS Oy tyIast mpodeccus.

42. CtpoeHue TIIOKO3bl: UCTOPHUS PAa3BUTHS MPEICTABICHUN U COBPEMEHHBIE
BO33PEHHS.

43. Pa3BuTHe caxapHOW TPOMBINILIEHHOCTH B Poccum.

44. Ponb yrieBoAoB B Moel Oynymied mpopecCHOHATBHON JIESITEIbHOCTH.

45. Metanoun: xemopuius u xemopoousi.

46. DraHon: Beauyaiinee 01aro U CTpamrHoe 3J10.

47. ANKOroau3Mm H ero npopuaakTHKa.



48. MHOrOoaTOMHBIE CHOUPTBI W Mosl  Oyaymas  mpodeccroHaIbHas
NEeSATENbHOCTb.

49. dopmanpaeruj Kak OCHOBA MOJIYYEHHUs BEIIECTB U MaTepUaoB JJis MOei
npo¢eCCUOHANILHON JIEATEIIbHOCTH.

50. MypaBbHrHas KHCIOTa B IPUPOJIE, HAYKE U IPOU3BOJICTBE.

51. Uctopus ykcyca.

52. CnoxxHble 3(Uphl U UX 3HAYEHUE B IPUPOJIE, ObITY U IPOU3BOJICTBE.

53. XKupbl Kak TPOAYKT NUTAHUS U XUMHYECKOE ChIPhE.

54. 3ameHa XKMpPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

55. HexBaTka Nmpoa0OBONLCTBUS Kak rioOaibHas mpoOsiemMa 4veroBedYecTBa U
NYTU €€ PEeIICHHUS.

56. Mpuia: mpouuioe, HacTosIee, Oyayiiee.

57. AMMuak 1 aMMHbBI — O€CKUCIOPOIHBIE OCHOBAHUS.

58. AHMIMHOBBIE KPACUTEIU: UCTOPHS, TPOU3BOICTBO, EPCIIEKTUBA.

59. AMUHOKHUCIOTHI — aM(pOTEpHbIE OPTAHUYECKHE COCTUHEHUSI.

60. AMUHOKUCTIOTBI — «KUPITUYUKHI OCITKOBBIX MOJIEKYIL.

61. CuHTeTHYeCKHE BOJIOKHA HA aMUHOKUCIOTHONH OCHOBE.

62. «Ku3ub 310 crnocol cymecTBOBaHUS OCIKOBBIX TEII...)»

63. CTpykTyphbl OenKa U ero 1eCTpyKTypUpOBaHHE.

64. buonornueckue GyHKIUHU OEIKOB.

65. benkoBast OCHOBa UMMYHHTETA.

5.5. Keiic 3ananus

Ha3Banune Tembl JlucriepcHbIE CUCTEMBI
PesynpTaT 00ydueHus HccnenoBath nucnepcHbie
CHUCTEMBI
OO01Ke KOMIETEHIINN OK1, OK2
Keiic Nel

B kpyxeBo OyaTO 0/1€THI
JlepeBbs, KyCcThl, IPOBOJA.
Kaxercs cka3koro 3To,
A B CyIIIHOCTHU — TOJIBKO. ..
. KTo u Korja BrepBbie OCYIIECTBUI CUHTE3 BOABI?
. Kakoli Bo3ayx Tsi’Kenee - CyXxou Uiv BIaXKHbINA?
. B xakom opraHe denmoBeKa COJCPKUTCS HAaWOOJIBIIIEE KOJTMYECTBO BOABI, a B
KaKoM — HauMcHbIee?
. UTo Takoe CHEeKUHKH ?
. Pacnagarorcs i B BoJie Ha MOHBI €€ COOCTBEHHBIC MOJICKYJIBI?
. MoxeT i1 Boga ropeTh?
. Moxert i1 Bojia T€4b BBEPX?
. [lepeunciaute XxumMmudeckue U GU3NIECKHUE CBONCTBA BOIHI.
9.Ponb BOABI B )KM3HHU YEJIOBEKA.
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HasBanue tembl CtpoeHre 1 CBOWCTBA HEOPTAHMUYECKHIX BEIIECTB
PesynbTaT oOyueHwms HccnenoBath CTpOCHNE M CBOWCTBA HEOPTAHUICCKUX
BEIIECTB
OO0mnre KOMIETEHIINN OK1, OK2
Keiic Nel

~N O Ol WD -

«Ero orpoMHas mactb  CBeTWJach TIOJIyOOBaThIM IUIAMEHEM, TITyOOKO
CUSIINE TUKHE rja3a ObUiM 0OBENEHbl OTHEHHBIMU KpyraMu. S JOTpoOHYJCA
710 OTOM CBETSIIEH TOJIOBbI U, OTTSAHYB PYKY, YBHJIEJ, YTO MOHU MaJbIbl TOXE
3acBeTriiiCh B TeMHOTE» (A. Konan-Jloiin. «Cobaka backepsuneit»). O kakom
AJIEMEHTE UJIET peyb?

. Hazpanue

. CTpoeHue aroma

. [lonoxxenne B Tabnuue JI.1. Mennencena
. ®u3nYEeCKre CBOMCTBA

. XMMHUYECKHUE CBOMCTBA

. [Ipumenenue

. ANIIOTpoIHbIE MOTU(DUKAITUN

Keiic Ne2

Jlo cepenunpl 50-X rOAOB MPOIIIOTO CTOJETUS CUUTAIH, YTO ATOT METAILI -
OJIMH U3 CaMBIX MAaJIOIOJIE3HBIX MeTa/uioB. Paau oOnagaHus 3THM METaIOM
BEJIMCh BOWHBI, MOPa0OIIaINCh TOCYAapCTBa, ChIH yOMBAeT OTIA, OpaThs
yOuBaau cecrep, ACTH CBOMX MaTepeil. ' mOau 1eabpie Hapobl, MpeBpaIiainch
B IIYCTHIHHU TUIOJIOPOJIHBIE Kpasi, TOTOKAMH JIMJIACh KPOBb U IEIBIMU PEKAMH -
cne3bl B 1oT. CKOJBKO JT0Iel TOTH0JI0 U CKOJIBKO elfe moruoHeT B 6oproe 3a
obJlalaHle dTUMU METaUIOM, He 3HaeT HUKTO. UTo e 3TO 3a KPOBOXKAIHBIN
MeTann??

1.Ha3Banue

2.Ctpoenue aToma

3.Ilonoxenue B Tadnuie /.M. Menneneena

4 . XUMHUUYECKHE CBOICTBA

5.®dusnyeckue CBOMCTBA

6.Ilpumenenue

Keiic Ne3

IIepemena, nepemena
3anuBaeTcsl 3BOHOK

Haxoner — To OH 3aKOHYEH,
Hanoennugeiit ypok!

JlepHyB cepy 3a KOCHUKY,
Mumo marauii npoGexan,
Won u3 ximacca ucmapuics,
Bynro BoBce He ObIBaI.

DTOp NOMXKET CIYUANHO BOAY,




XJI0p 4yXKYH0 KHUXKKY ChEJ.
Yriepo BAPYT € BOJOPOAOM
Hesuaumkoro crate ycnen.
Kanuii, 6pom, B yrity aepyrcs:
He nopendar sanekTpon.
Kucnopoa — manyn Ha 6ope
Mumo IpocKakKai BEpXOM.

1. HanucaTp 351eKTpOHHBIE (POPMYIIBI BCEX AIEMEHTOB
2. JlaTh XapakTEepHUCTHKY I10 MOJIOKEHUIO B Tabauie MeHaeneena
3. VYka3zaTb OCHOBHbIE XMMHYECKHE CBOICTBA
4. IlpumeHenue
Keiic Ne4

JIrogun u3gaBHa rajanu
Kak metann um yoepeun?
U teopuro cozpanm.....
Bot o0 Hel kak pas u peub.
O yewm 311€CH TOBOPUTCS?
Urto 31O Takoe?
Kakune Bunpr Brl 3Haete?

Kakue cpenctsa 3aluThl METAJIOB BBl 3HAETE?

Kakoe oTHo1IeHHEe 3TO UMEET K Baliei Oyaymieit npodeccun?

nhAhwnh e

Keiic Ne§

B nHauane XX Beka u3 HprO-HOPKCKOIrO MopTa BhIILUIA B OTKPBITBIA OKEaH
KpacaBulla sixta. E€ Bmanmenen, aMepuKaHCKUNA MHIIJTMOHEp, HE TOKAJeN JICHET,
9TOOBI YIUBUTH CBET. Kopmyc sIXThI OB CAENaH U3 OYEHb JOPOTOTO B TO BpeMs
QAMIOMUHUS, JIUCTBI KOTOPOTO CKPEIUISIIUCh MEIHBIMHU 3aKJeNKamMHu. JTO ObLIO
KpacUBO — CBEpPKaWIIMK cepeOpucThiM  OJIeCKOM  KOpabJib,  YCESHHBIH
30JI0TUCTBIMU TOJOBKaMM 3akiernok! OmHako depe3 HECKOJBKO JHEeW OOIIMBKa
KOpIIyca Hayaia pacXOAUThCs, U sIXTa OBICTPO TMOIIIA KO JTHY.

1. Tlouemy? OOBsAcHHUTE ITOT (PaKT.
2. O KakoM MpoIecce UIeT pedb?
3. Kaxkue Hy>XHO OBIJIO CTaBUTH 3aKIICTIKH ?

HaszBanue temsl CtpoeHue 1 CBOMCTBA OPraHUYECKUX BEUIECTB
Pe3ynbTaT 00y4yeHus HccenenoBaTh CTpOCHUE U CBOMCTBA OPTAHUYECKUX
BEILIECTB
OO6nre KOMIETEHIINU OK1, OK2
Keiic Nel

ATOMBI yTJIepOJIa MOTYT COCIUHATHCS C PA3JIUYHBIM YUCIOM APYTUX aTOMOB
yriiepojia — C OJHUM, JIBYMs, TpeMs, YEThIpbMs. B CBsI3UM ¢ 3TUM atoM ObIBaeT
MIEPBUYHBIM, BTOPUYHBIM, TPETUYHBIM M 4YeTBepTHUHBIM. Hampumep, B 2,2,4-
TPUMETUIITEKCaHA UMEIOTCS TSITh MEPBUYHBIX (JIBa KOHIIEBBIX yIIEpo/ yriepojaa B




paaukanax), ABa BTOPUYHBIX (3-i U 5-ii aTOMBI yriaepoaa), OAuH — TPETUUHbIN (4
aTOM YTJIepoJia) U OJMH YETBEPTUUHBIN (2-1 aTOM yTiiepoja) aTOMbI yIiiepoa.

ATOMBI yriepona, HaxO[AIIMECs Ha KOHILAX YIJIEBOJOPOJHOW LENH, T. €.
KOHLIEBbIE aTOMBbI, SBJSIOTCA [EPBUYHBIMH. BTOpUYHBIE, TpPETUUYHBIE U
YeTBEPTUYHBIE aTOMBI YIJepoa pacroJiaraloTcs MeXAy KOHIEBBIMH. OOBIUHO
TPETUYHbIE W YETBEPTUUYHBIE aTOMBI PACIOJIaraloTCs B HamOoJiee pa3BETBICHHBIX
MecTax Ienu. YTJEBOJOPOAHBIE paJUKaIbl TOXE JENATCSd Ha IEpPBUYHBIE,
BTOPUYHBIE U TPETUUHBIE.

1. I306pa3ute CTpyKTYpHl alikaHa — 2,2,5 — TPUITWIOKTaH, TAKUM 00pa3oM, 4TOOBI
MPUCYTCTBOBAJIM MEPBUYHbBIC, BTOPUYHBIC, TPETUYHBIC, YETBEPTUYHBIC ATOMBI
yraepona 2.M300pa3ute ankaH B BUE CTPYKTYPHOU POPMYIIBI.

Keiic Ne 2

l'az 06e3 3amaxa, BKyca uW 1BeTa. [OpuT ¢ 00pa3oBaHMEM BOJABI U
YIIEKUCIIOr0 Ta3a. DJTO BEHIECTBO HAXOJUT IIMPOKOE TMPUMEHEHHE B OBITY B
Ka4eCTBE TOIUIMBA, CEJIbCKOM XO3SIMCTBE, METAJUTYPTHH.

1. Ha3oBuTE 3TO BEIIECTRBO.

2. K xakomy KJ1accy COeIMHEHUI OTHOCUTCS JAHHOE BEIIECTBO?
3. KakoB KauecTBEHHBIN U KOJIMYECTBEHHBIA COCTAaB DTOroO BemlecTna’?
4. Kakue BemecTBa 0O0pa3yloTcs MPU  B3aUMOJEHCTBUH KHCIOPOJa C O3TUM
BEIIECTBOM? 3alUIINTE YPABHEHMS BO3MOXHBIX PEAKIMM M HA30BUTE MPOYKTHI
pEaKIIUH.
5. Ilouemy 3Ty peakuuio Ha3bIBAIOT TOPEHUEM?

Keiic Ne3

UtoObl HayaTh TOMOJUTHYECKYIO pEaKIMI0 3aMelIeHUs BOJOPOa,
HEOOXOMMO 3aTPATUTh 3HAUYUTEIBHYIO DHEPrHUIO, YTO IOCTUTAeTCsS HArpeBaHHEM
WJTH BO3JICUCTBUEM YIIBTPA(UOICTOBBIX JTyUCH.

Haubonee wuccienoBaH MeXaHHW3M PEAKIMU B3aUMOJICUCTBHS MeETaHa C
XJIOPOM TIPU BBICOKOM TeMIIepaType U MpH HHTEHCUBHOM OCBEIICHUU.

Peakius xjmopupoBaHusi MPOTEKAET IO IEMTHOMY CBOOOHO-PAIUKAIBHOMY
MEXaHU3MYy.

AKTHUBHBIE YaCTHI[bl, UIMEIOIIUE HECIAPEHHBIE SJIEKTPOHBI, Ha3bIBAIOTCS —
CBOOOJTHBIMH pagukaiaMu. Pa3paboTke TeOopuu IENMHBIX PEaKIUi TMOCBSIICHBI
HayuHble Tpyabl akageMuka H.H.Cemenosa (1896 — 1986) u anrnuiickoro yueHoro
C. Xunmensyna (1956), kotopsie ObutH yaocToeHbl HoOeneBCKuxX mpeMuii.

MexaHu3m peakuuu:

Brauane MonekyJsibl Xjiopa ol JelCTBUEM KBAaHTOB CBETA JUCCOLUUPYIOT
Ha aTOMBI.

[Ipy B3aMMOJEHCTBHM AaTOMApHOrO XJIOpa C MOJIEKYJIONM MeTaHa
obopazytorcss HCI u panukan CHgz-, KOTOpBII CTalKHUBasiCh C MOJIEKYJIOH XJopa
naetr CH3Cl u CI. Uepe3 HECKOIBKO ThHICSAY IHUKIOB PaJUKAIbHBIX peaKui
MPOUCXOJUT OOPBIB LIETIH - PaJUKallbl pEearupyror Ipyr ¢ apyroM. KoHeyHbIM



MIPOJYKTOM B3aUMOJIEUCTBHSI XJIOPA C METAHOM MOXET OBITh YETHIPEXXJIOPUCTHIN
YIIIEpOA:

1.Yewm onacHa naHHas peakuus?

2. Ha3zoBuTte puznyeckne cBOWCTBA METAHA.

3. HazoBuTe XuMHUYECKHE CBOKWCTBA METAHA.

4. IlpuMmeHsieTcs U 3TOT a3 B OBITY?

Keiic Ne 4

[loBpIllIeHNE KOHIEHTPAllMM HEKOTOPBIX Ta30B B aTMochepe MOXKeT
NPUBOANTHh K TJIOOAIFHOMY TMOTEIUICHHIO - TaK HAa3bIBAEMOMY «IAPHHUKOBOMY
sddexty». [loxanyii, HaubosIee BaXXHBIMH «ITAPHUKOBBIMU razamMm» sBisioTces CO»
51 CH4.

MeTaH BO3HHMKAET MPU aHa3POOHOM (T. €. MPOUCXOSAIIEM B OECKUCIOPOIHOM
cpele) pacmage OpraHMYeCKHX BEIIeCTB; IMY3bIPhKM METaHa o0pa3yrTcs B
OOJIOTUCTBIX MECTHOCTSX, 3a YTO OH TOJNyYWJ Ha3BaHUE «OOJOTHBIA Ta3y.
3aroryieHHBIe TOJNS (HampuMep, PUCOBBIE TIONS BO BpEMsS CEBA) SIBISIOTCS
MCTOYHHKOM OOJIBIIIOTO KOJIMYECTBA METAHA.

JIpyruM HCTOYHUKOM METaHa SIBJISIOTCS >KBauHBIC >KUBOTHBIC, TaKue, Kak
KOpPOBBI, OBIIBI W KO3bI, MHIIEBAPUTEIbHASI CHCTEMa KOTOPBIX YCTPOCHAa OCOOBIM
o0pa3oM JiJIsl IepeBapuBaHUsI TPABSIHOM MUIIN: KOHEYHBIE TIPOTYKTHI METa00In3Ma
CoJIepKaT METaH, KOTOPBIHA BbIAENIAETCS B aTMoc(epy. DTo NMPUPOIHBIN MpoLecc,
XOTSl KOJIMYECTBO JOMAIIHUX MXUBOTHBIX 3aMETHO BBIPOCIO 3a IOCJEIHUE JABa
cronerus. bonee TOro, cocraB KOPMOB CYIIECTBEHHO BIHSET HAa KOJIHMYECTBO
o0pasymolerocs MeTaHa.

1.ChopmynupyiTe TUIIOTE3Y BBIACICHUS METaHA JIIOJIEMHU.
2. Kak KoIM4ecTBO METaHa, 3aBUCUT OT KOJIMYECTBA HACEIICHUS TIJIaHETHI.
3.Uto siBNsieTCS UCTOYHUKOM BBIJICTICHUSI METaHa B aTMocdepy?

Keiic Ne 5 «HenonpaBumasi omnoka»

B ¢upme TOO «Kackan-2» mpu 3akauke ra3a B OaJJIOHBI, HE JTOOABUIH
BEIIIECTBO, KOTOPOE MPHIAaeT 3arax JoMaliHeMy razy. ['a3 Obul JOCTaBIIEH B OJIHY
U3 KBApTHUP U TIPU 3TOM OaJUTOH MporycKkai. Yepes CyTKH Bce KIIbIbl OKAa3aJINUCh B
0O0JILHULIE

1. Umeet 1 mpupoIHbIi Ta3 mpomnaH 1 OyTaH 3amax?

2. Kakyto HEenmomnpaBuMyr0 OIMMOKY COBEPIIUIN PaOOTHUKHU Ta30BOM CTAHIIUU TIPH
3aKayke ObBITOBOTO raza?

3. Kakoe BemiecTBo nMpuaacT 3amax JoMaliiemMy rasy?

4. MoxeT i1 000HSIHHE YeI0OBEKa YIOBUTH Ta3 0e3 3amaxa’?

5. Kakum npubopoM MOKHO J0Ka3aTh MPUCYTCTBHUE ra3a B KBapTUPE, €Cclid OH 0e3
3amaxa?

Keiic Ne6



B magame XIX Beka B AHIMNIMM CTadld MOJHBIMH IUIAIA U3
BOJIOHETIPOHUIIAEMON TKaHW, HA3bIBAEMbIE MAKMHTOIIAMU. OJTO HA3BAaHHUE OHU
MOJYYUIM B 4YECTh AaHIJIMUCKOTO XUMHKAa W wu3o0perarens Y. Makunroma,
NPEUIOKUBIIETO IPONUTHIBATh IUJIAIIEBYKD TKaHb pPACTBOPOM HATYPAIBHOIO
Kaydyka. OJHaKo Ha COJIHIIC TAKWE IJIAIlA CTAHOBWIMCH JTUIIKUMH, & B MOPO3HYIO
MOro1y — JIOMKUMH. DTH HEJIOCTATKUA YCTPAHWI APYTrOM BBIIAIOLIUAICS aHTJIMYAaHUH
Y. I'yapup.

[louemy muiamieBasi TKaHb UMEJIa TAKUE HEJOCTATKH.

[Ipennoxure cnoco0 ycTpaHeHus UX, NOBTOpUB oTKpeITHE Y. ['ynbupa.
Kax Ha3bIBaeTcs 910 coequHeHue?

Hanumure cTpykTypHYI0 OpMYILy 3TOrO BEIIECTBA.

Hwh e

Keiic Ne 7

B wucropun uszBecTeH crieayromuii uHTepecHbd (akt: Korma Bo Bpems
Btopoii MupoBOil BOilHBI HeMmellkue Boiicka B ampenel940 roga oxkkynupoBaiu
naTckyro croynuny Konenraren, BEeHrepckuil XUMUK X€BEIIN paCTBOPUI B LIAPCKOM
BOJIKE 30JIOThIe HOOeNeBCKME Menanu HeMeukux (usukoB Makca ¢on Jlays u
Jlxeiimca ®@panka, xpanusiecs B Mucturyre Hunbca bopa, 4to6s! cipsitath ux
OT HEMEIKHUX OKKYMaHTOB. Hemiiam mpuHsTHE W HOLIEHHUE HOOEIEBCKOW Meaanu
OBLJIO 3alpenieHo Mociie TOro, Kak MPOTUBHUK HalmoHan-couuanusma Kapn ¢on
Ocenxuit B 1935 rogy nmonyunn HoGeneBckyro nmpemuto mupa. [locne okoHuaHus
BOMHBI Ji¢ XEBEIIM 3KCTParupoBaJl CIPATAHHOE B LAPCKOW BOJKE 30J0TO U
nepenan ero llIBeackol KOpPOJEBCKOW akKaJeMUU HAyK, KOTOpas W3rOTOBHUIIA
HOBBIEC MeJlau U nepenana ux ¢pox Jlays u Opanky.

1. Kakoii coctaB uMeeT 1iapckas Bojaka?

2. Ilouemy xe umeHHO Bojika? 1 mouemy napckas?

3. U xak npaBuiibHee ObUIO ObI HA3bIBATH TAHHBIA KUCIOTHBIM «KOKTEHIIbY?
4. Kakue cBOMCTBA UMEET LIapcKas BOAKA?

Keiic Ne8.
Ham u3BecTHO, 4TO CONM B3aUMOJCHCTBYIOT MEXIY COOOHM MpH YCIOBUH,
YTO OHHM XOPOIIO PACTBOPHUMBI, & B PE3YJIbTATE PEAKIIMH OOMEHA TOyYaeTCs HOBas
HepacTBOpuUMasi coJib. C 3TUX MO3UIUNA MMOTYyYAETCs, YTO B3aUMOJICUCTBUE MEKIY
XJIOPUIOM KeJIe3a TPEXBAJIEHTHOTO U XJIOPUJIOM aMMOHUSI HEBO3MOXHO. OaHaKo,
OJIMH U3 CIOCOOOB MOJIyYEHUsI a30Ta B JA0OPATOPHBIX YCIOBUAX MPOTEKAET IO
peaKkuuu:

6FeCls + 2NH4Cl = 6FeCl, + 8HCI + No.

1. Hanuio npotuBopeune. Kak ero o0bsaCHUTH?
2. YcioBus mpoTeKaHus peakiuu oomeHa?

3. Kakue BemiecTBa Ha3bIBAKOTCS COISIMU?

4. Knaccudukanus coyei.



Keiic Ne 9.

Bbl 3HaeTe, yTo HepacTBopuMble cond, Hanpumep Takue kak (CaCOsz) He
JIOJDKHBI  B3aMMOJCHCTBOBATh C JApyruMu coisiMu. OpHAaKo, HEJaBHO, TIpHU
nposenenun skcnepumenta B cucteme FeClz + CaCOs mbl HaOmopanu OypHoe
BBIJICJICHHE Ta3a U BhINIaIeHue Oyporo ocaaka. J{si BEISICHEHHS, KAaKOW 3TO ra3, MBI
B PEAKIIMOHHYIO MPOOUPKY BHECTH TOPAIIYIO JYYWHY, U OHA Toracia. Mbl Takxke
MPOBEJH aHAINU3 OCAJKa U BBIACHSIIN, YTO Oyphle YaCTHUIBI 0CaIKa HEPACTBOPUMBI
B BOJIC U IIENI0YaX, HO PAaCTBOPUMBI B KUCIOTaX.
1.YTo npouzonwno npu B3aumoaeiicteuu FeClz ¢ CaCO3?

2. Kakum o6pa3om u kakoi ra3z oOpazoBaiucs?
3.Yto u3 cebs mpencTaBiseT Oypolid ocamok?

Keiic Ne 10.
B 3ameuarensnoii kaure I1. Pynenko u E. Tay6e «Ot Bogopoaa a0 ...»
CTaThsl O XJIOPE Ha3bIBACTCS «YOWiiIA, CIPSATABIINICS B COJTOHKEY.
[Touemy sxe yOuiina?
[Touemy B conoHke?
Kaxk 310 00BscHUTE?
HazoBute husnueckue cBoWcTBa ITOTO Tasa.

Keiic Ne 11

B wucropum wu3sBecTeH cheayronuii WHTEpecHbIH ¢akT: Brimarommuiics
ectecTBoucnbITaTeNb JApeBHOCTH [lnuuuit Crapmuii moru6 B 70 r. H.3. TIpH
U3BEP)KEHUM ByJIKaHa. Ero IUIeMSHHMK B NUCbME HCTOpPUKY TamuTy mnwucan:
«...Bopyr pa3zmanuch packaTbl rpoMa, U OT TOPHOTO IJIAMEHH MMOKAYAJIUCh BHU3
YepHbIC CepHBIe Maphl. Bee pazoexanuch. [ImuaMi ... ynanz u 3a10Xcs».
1. Tlouemy?
2. Kakue coeiHeHUs BXOST B COCTaB BYJIKaHMYECKHUX Ta30B?
3. Kakumu csoiictBamu oHH 001a1ar0T?

Keiic Nel2

B ucropun m3BecteHn cnenyromuii uatepecHsrii ¢akt: lapuna Kneomatpa
[I0 COBETY MPHUABOPHOTO MEIHWKAa PACTBOPUJIA B YKCYCHOW KHCIOTE CaMylo
KPYIIHYI0O W3 H3BECTHBIX IOBEIMpaM JKEMUYXMHY, a 3aTe€M IpUHUMAJIA
MOJIYYEHHBIN PACTBOP B TEUEHHE HEKOTOPOTO BPEMEHHU.
1.Kakyto peakuuto ocymiectBuia Kieonarpa?
2. Kakoe coenuHeHne oHa puHUMana’?
3.Kakyto ¢popmyiy uMeeT xemMuyr?
4. K KakvuM TOpHBIM IOPOJaM OTHOCHUTCS KEMUYT?

6. Cnucok HCTOYHHKOB
OcHOBHbIE HCTOYHUKH:

1. Ta6puensn O.C. Xumus. 10 knacc. YrmyOnaeHHbIM ypoBeHb: yueoHuk / O. C.
INa6puensn, U. I'. Octpoymos, C. A. Cnaaxkos. - [Ipocsemenne, 2022. — 399



2. Xumus. 11 xnacc. Yriyonennsiii ypoens: yueonuk / O. C. I'abpuensan, U. T
Octpoymos, C. A. Cnankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432

I[OHOJIHI/ITCJILHLIG HCTOYHHUKU:

http:/lib.bsaa.edu.ru — 3B Bearopoackoro 'AY
http://znanium.com — IBC «3Hanmym»
http://e.lanbook.com — IBC «JIanb»
http://ebs.rgazu.ru — ABC «AgriLib»
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	3.При сжигании 48 граммов метана выделилось 2676 кДж теплоты. Найдите тепловой эффект реакции ( Q ). Уравнение реакции:
	СН4 + 2О2 = СО2 + 2Н2О + Q
	4.Найти тепловой эффект реакции, если при сгорании 3,5 граммов азота поглотилось 45,2 кДж теплоты. При сгорании азота образуется оксид азота (II) – NO
	5.Термохимическое уравнение сгорания метана:
	СН4 + 2О2 = СО2 + 2Н2О + 802 кДж
	Какое количество теплоты выделится при сгорании 20 г метана?
	6.Уравнение реакции сгорания оксида азота(+4):
	4NО2(г) + O2(г) + 2H2O(г) = 4НNО3(ж) + 448 кДж
	Составить термохимическое уравнение относительно сгорания одного моль оксида азота. Определить: какой объём оксида азота потребуется на образование 4258 кДж теплоты в процессе данной реакции?
	5.Дисперсные системы
	Задачи на приготовление растворов.
	1.Сколько грамм сульфата натрия и воды нужно для приготовления 300 г 5% раствора?
	2.Какую массу хромата калия K2CrO4 нужно взять для приготовления 1,2 л 0,1 М раствора?
	3.Рассчитайте молярность и нормальность 70%-ного раствора H2SO4 (r = 1,615 г/мл).
	4.Упарили 60 г 5%-ного раствора сульфата меди до 50 г. Определите массовую долю соли в полученном растворе.
	5.Сколько граммов хлористого калия надо растворить в 90 г 8%-ного раствора этой соли, чтобы полученный раствор стал 10%-ным?
	6.Определите массу 3%-ного раствора пероксида водорода, который можно получить разбавлением водой 50 г его 3%-ного раствора.
	7.Определите, сколько граммов вещества нужно для приготовления 25 мл 10 М раствора гидроксида натрия.
	8.Определите, сколько г воды необходимо прибавить  к 45 г раствора NaОН (ω=6%), чтобы получить конечный раствор с массовой долей 1%.
	9.Определите массовую долю вещества в растворе, который был получен прибавлением 175 г КСl (ω=20%) к 1000 г воды.
	10.Определите массовую долю вещества в растворе, который был получен прибавлением 30 г Na2СО4 к 1000 г воды
	6.Строение и свойства органических веществ
	6.1 Задания на составление названий органических соединений по тривиальной или международной систематической номенклатуре
	1.Назовите приведенные ниже углеводороды по международной номенклатуре IUPAK:
	2.Приведенному  ниже  углеводороду  дайте  название  по номенклатуре IUPAC, укажите сколько первичных, вторичных, третичных  и  четвертичных  атомов  углерода  содержится  в  алкане. Изомером какого углеводорода нормального строения является данный уг...
	3.Напишите структурные формулы соединений по их названиям:
	а) 2,5-диметилгексен-3;
	б) 2-метил-3,5-дипропилнонан;
	в) 2,5 - диметил - 3-нитрогексан;
	г) 2,3-дихлоргексановая кислота;
	д) 2 - аминобутан.
	4.Напишите структурные формулы всех соединений состава: назовите полученные соединения.
	а) С6Н12;
	б) C5H11ОН;
	в) C5H11NO2.
	6.2. Задания на составление полных и сокращенных структурных формул органических веществ отдельных классов.
	1.Напишите полные и сокращенные  структурные  формулы:
	2,2,3,4-тетраметилпентан
	2,3,6-триметил-3-этилгептан
	2,5-диметилгексен-3
	2-монометил-3,5-дипропилнонан
	2,5 - диметил - 3-нитрогексан
	2,3-дихлоргексановая кислота;
	2 - аминобутан
	4 - метилпинтен-3
	2,2-диметилбутин -3
	2.Составьте структурные формулы трех алкинов, которые изомерны
	2- метилбутадиену-1,3.Дайте им названия.
	4.2.3.Практико-ориентированные задания
	Строение и свойства неорганических веществ
	1.Карбокситерапия
	А знакомо ли вам понятие «карбокситерапия»? В терапевтических целях
	используют газообразное вещество. По этой причине подобную методику
	называют «газовыми уколами». Эта методика используется для лечения
	сердечно-сосудистых заболеваний, повышения эластичности кожи. Повышение содержания этого газа в крови говорит о некачественной функции крови. Самое удивительное, что оно используется в твёрдом виде в пищевой промышленности для хранения и перевозки про...
	мороженого.
	Задание
	Выберите один правильный ответ:
	1. О каком веществе идёт речь?
	А) углекислый газ
	Б) кислород
	В) аммиак
	2. Какими химическими свойствами обладает это вещество?
	А) кислотными
	Б) основными
	В) амфотерными
	3. С чем может вступать во взаимодействие?
	А) с водой, основными оксидами, щелочами, некоторыми солями
	Б) с водой, кислотными оксидами, щелочами, некоторыми солями
	В) с водой, кислотными оксидами, кислотами, некоторыми солями
	4. С помощью какого вещества его можно обнаружить?
	А) фенолфталеина
	Б) бромной воды
	В) известковой воды
	5. Приведите факты, которые доказывают отрицательное влияние этого
	газа на желудочно-кишечный тракт человека
	2.Поваренная соль
	Известно, что в мире добывается примерно 100 миллионов тонн поваренной соли в год. На пищевые нужды расходуется около одной четвертой части этого количества. Куда же идет остальная соль? Поваренная соль совершенно необходима при производстве мясных и ...
	Задание: составьте уравнения, описанных в тексте реакций.


