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BBeaenue

B o0yuenun xumun 60JiblI0e 3HAUCHUE UMEET SKCIEPUMEHT. AHAU3UPYS PEe3YIbTaThl MPOBEAEHHBIX
OTIBITOB, YUaIuecs YOSKIAITCA B TOM, YTO T€ MM MHBIC TEOPETHYECKUE TIPE/ICTABICHUS COOTBETCTBYIOT
WM [POTHBOPEYAT PEabHOCTH. TONBbKO OCYLIECTBIAS XMMHUYECKUH SKCIEPHUMEHT MOXKHO MPOBEPUTH
JIOCTOBEPHOCTH TIPOTHO30B, C/IEJAHHBIX HA OCHOBAaHHMH Teopuu .B mporuecce SKCepMMEHTanbHOM padoThI
yyaniecs npuoOpeTaroT OMBIT TO3HAHUS PEaNbHOCTH, SBJSIOMIMHACS BaXHBIM 3TaroM (OPMUPOBAHUS Y
HUX YO@KICHHIA, KOTOPBIE, B CBOIO 0YEPElb, COCTABIAIOT OCHOBY HAYYHOrO MUPOBO33peHUs . Peammsars
YKa3aHHbIX LleNeil BO3MOXKHA MPH OCHAIICHUH LIKOJBHOTO KaOWHETa XUMUU COBPEMEHHBIMU MPUOOpaMU U
obopynoBanHueM . B pamkax HanuoHAIBHOTO mpoekTa «OOpa3oBaHme) 3TO CTAIO BOIMOKHBIM Omaromaps
CO3JaHMI0 B 0011€00pa30BaTEIbHBIX OpraHU3ALMAX, PACTIONOKEHHBIX B CENCKOH MECTHOCTH M MAlbIX
ropojiax, IEHTPOB 0Opa30BaHMs ECTECTBEHHO-HAYYHOH M TEXHONOTMYECKOH HampaBineHHocTed «Touku
poctay . BHenpenue 3Toro 060pynoBaHus MO3BOIUT KAYECTBEHHO M3MEHUTH MPOLECC O0YUCHHS XHMUH .
KonuecTBeHHbIE SKCTIEPHUMEHTBI MO3BOJIAT TIOMYYaTh JOCTOBEPHYI0 HHAOPMAIMIO O MPOTEKAHUH TEX WK
MHBIX XMMHYECKHX MpOLECccax, O CBOWCTBaX BemecTB . Ha OCHOBE MONY4YEHHBIX SKCIEPUMEHTAIBHBIX
JaHHBIX 00y4aeMble CMOTYT CaMOCTOSITENBHO JENaTh BBIBOJBI, 0000IIaTh PE3yJbTaThl, BHISBIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CHocoOCTBOBATh MOBBIICHUIO MOTHBALMK OO0YYeHHS
IIKOJIbHUKOB.

Heawb u 3apaun

+ Peamu3anuss OCHOBHBIX 0011€00pa30BATEIbHBIX MPOTPAMM MO YUYEOHBIM MpEaAMETaM
€CTECTBEHHO-HAYYHOH HAMPABICHHOCTH, B TOM YKCJIC B PaMKax BHEYPOYHOH JeATEIbHOCTH
o0OyJaromuxcs;

+ pa3paboTKa M pean3alisi pa3HOYPOBHEBBIX JOTOJHUTEIBHBIX 00IIC00PAa30BaTEIbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOH HATIPABICHHOCTH, & TAKXKE MHBIX MPOTPAMM, B TOM YHCJIE B KAHUKYJIAPHbIH
HepUOT;

*  BOBJICUCHUC YHAIIUXCA W NIEAArOrH4CCKuX pa60THI/IKOB B IIPOCKTHYIO ICATCIIEHOCTD,

* OpraHu3alys BHEYYeOHOW JEATENbHOCTH B KAHMKYISPHBI Mepuoi, pa3padoTka M peam3aius
COOTBETCTBYIOLIMX 00pa3oBATENbHBIX MPOrpaMM, B TOM YHUCJe Ui Jareped, opraHu30BaHHBIX
00pa3oBaTeIbHBIMK OPTaHU3ALUSIMU B KAHUKYJISPHBIH HEPHOJ;

*  TIOBBIIIEHHE MPOPECCHOHATBHOTO MACTePCTBA NEAATOTMUECKUX PAOOTHUKOB LIEHTPA, PEaH3YIOIIKX
OCHOBHBIE H JIOTIOJTHUTENbHBIE 00111e00pa30BaTENbHBIE POTPAMMBI;
Co3nanne neHtpa «Touka pocTa» TpedmnoNaraeT pa3BUTHE O00pa30BaTENbHOH HHOPACTPYKTYpHI
001meo0Opa3oBaTebHON OpraHu3alliy, B TOM YUCIIE OCHAIIEHHE 00111e00pa30BaTebHON OpraHHu3aluu:

+ 000opyJIoBaHHEM, CpeICTBAaMH OOYy4YEHMs U BOCIUTAHUA s M3y4eHHs (B TOM 4YHCIE 9JKC-
MePUMEHTANBHOT0) MPEAMETOB, KypCOB, IUCIMIUIAH (MOIyNed) ecTeCTBEHHO-HAy4YHOI
HaIpaBJICHHOCTH MPU pCain3allui OCHOBHBIX O6HI€O6p&30BaTCHLHBIX nporpaMm 1 J10-
TIOJTHUTENBHBIX 001e00pa30BaTeNbHBIX MPOTPaMM, B TOM YHCHE IS PACHIMPEHHS COAEPIKAHUS
yueOHBIX mpeaMeToB «Duznkay, « Xumusy», «buonorusy;

000py10BaHHEM, CPEACTBAMU O0YUYEHHS M BOCTIUTAHUS IS PEaIU3allii IPOrPaMM JI0-
TIOJTHATENLHOTO 00pa30BaHKs €CTECTBEHHO-HAYYHOH HATPABIECHHOCTH;

* KOMIIBIOTEPHBIM M HHBIM 000pY/I0BaHHUEM .

CoBpeMeHHbIE IKCTIEPUMEHTAIbHBIE UCCIEI0BAHMSA M0 XUMUHM YK€ TPYIHO TPEICTaBUTh Oe3
HCTOJB30BaHUsS HE TOJNBKO AHAJIOTOBBIX, HO U HU(POBBIX H3MEPHUTENbHBIX NpubdopoB . B
®enepansHoM ['ocynaperBenHom ObpazopatensHom Cranapre (PI'OC) mpommcano, 4T0 OXHUM
13 YHUBEPCAIbHBIX YUEOHBIX JeiCTBUM, MPUOOpEeTaeMbIX YYAIMMHKCS, JOKHO CTaTh YMEHHE
«MPOBECACHUA OIBITOB, IPOCTBIX JSKCICPUMCHTAIBHBIX HCCHGZ{OB&HHI?I, IpsAMBIX W KOCBCHHBIX
M3MEpEHHHi C MCTIOIb30BAHNEM AHATIOTOBBIX M LH(POBBIX H3MEPUTEIBHBIX TPHOOPOBY.



VueOHbII SKCIEPUMEHT 10 XMMUHM, HPOBOJUMBIA HA TPAJUIMOHHOM 00OpYHOBaHHH, Oe3
IpUMEeHeHns U(MPOBBIX T1a0OPATOPHii, HE MOKET MO3BOJHUTH B MONHON MEpe PELIUTh BCE 3a1a4H B
COBPEMEHHOI LIKOJIE. JTO CBA3AHO C PSAIOM IIPUYUH:

* TPaJMIMOHHOE WIKOMbHOE 000pY/I0BAHHE H3-32 OTPAHUUCHHS TEXHHYECKUX BO3MOXHOCTEH He
TI03BOJIET IPOBOAUTE MHOTHE KOJTUYECTBEHHBIE HCCIIEI0BAHNUS;

+ UIUTENBHOCTh IPOBENEHMS XMMUUYECKUX HUCCIENOBAHMI HE BCEIa COITIACYETCs €
JUTATEIHOCTBIO YUEOHBIX 3aHATHIL;

* BO3MOXKHOCTb TIPOBEJICHHSI MHOTHX MCCJICIOBAHUN OTPAHAYMBACTCS TPEOOBAHMAMHI TEXHUKH
0€30MacHOCTH U JIp .

Hudposas maboparopus MOTHOCTHIO MEHSET METOJUKY M COJEpKaHHEe SKCIEePHUMEHTAIbHOM
NIEATENPHOCTH W PEIIAeT BBIIIENepeuncieHHble Mpo0embl. [IIMpoKuil CHEKTp aTYMKOB TIO3BOJSAET
YYaIMMCS 3HAKOMUTBCS C MTAPAMETPAMU XMMHYECKOTO HKCIIEPUMEHTA HE TONBKO HA KaYECTBEHHOM, HO M
Ha KOJMYECTBEHHOM ypoBHE. LlnppoBas mabopaTopus mo3BOJAET BECTH JTUTEIbHbIA SKCIEPUMEHT ke B
OTCYTCTBHUE IKCIIEPHUMEHTATOPA, @ YACTOTA MX M3MEPEHHMI HETO/BIACTHA YEIOBEYECKOMY BOCTIPUATHIO .

B mpomecce QopMupOBaHUS IKCIIEPUMEHTAIBHBIX YMEHUH YYCHHK 00ydaeTcs IpelCTaBISATh
uH(opmaruio 00 CClieI0BaHUHU B UETHIPEX BUIAX:

* B Bep6aJ’ILHOMZ OIMCBIBATH OKCIICPUMCHT, CO31aBaTb CJIOBCCHYHO MOJCIIb 3KCICPUMCHTA,
(I)I/IKCI/IPOBB.TB BHAMAHHUC Ha U3MEPACMBIX BCJIMUNHAX, TCPMUHOJIOT UM,

* B TaOMMYHOM: 3aMONHATH TAOJMIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHHS TPAQUKOB (IPH ITOM Yy
ydaluxcsl BO3HUKAeT MEPBUYHOE MPeCTaBIEHUE O MacIITabaxX BEIUUYLH);

B rpaduyecKoM: CTPOUTH rpaduKi Mo TAOMUYHBIM JAHHBIM, YTO JAET BO3MOKHOCTD MEPEX0a K
BBIIBIKCHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MY BETMUMHAMY (IPH STOM YUHUTENb MOKA3bIBACT
NPEMMYIIECTBO B BU3YaTH3aIMH 3aBUCHMOCTEN MEX Iy BeJi- YHHAMY, HATMISATHOCTh U MHOTOMEPHOCTb); B BHJIE
MaTeMaTUYECKUX YPABHEHHUI: 1aBaTh MATEMATUIECKOE ONMMCAHKUE B3AUMOCBS3U BEIMUKMH, MATEMATUYECKOE
00001IeHKE.

[Tepexon OT Kax0r0 3Tana npeacTaBieHus HHPOPMAIIMK 3aHUMAET JJOBOJIBHO OOJBIION TPOMEKYTOK
BpeMeHH. B 7—=8 Kkiaccax 3ToT mporiecc He0OX0UM, HO B CTapIIMX KJaccax MOXKHO ObLIO Obl 3TO
BpEMS TIOTPAaTHTh Ha peleHne Ooee BaKHBIX 3a1a4u. B 9ToM miane mudpoBbIe 1a00paTopun CyIIeCTBEHHO
HKOHOMAT BpeMs. JTo BpeMs MOXHO noTpaTuth cormacHo ®PI'OC Ha ¢opmupoBaHue
HCCIICA0BATCIIbCKUX YMGHI/Iﬁ ydamuxcd, KOTOPLIC BRIPAXKAOTCA B CICAYIOUINX HCﬁCTBHﬂX:

+ ompeJeNeHne MpoOIeMbI;

* TI0CTAaHOBKA HCCIIEI0BATEIbCKON 3a/1aun;

* IUIAHUPOBAHUE PEIeHNUs 3a]1a4H;

* TIOCTPOCHUE MOjIeNell;

*  BBIJIBHJKCHUE I'MIIOTE3,

* OKCHCPUMCHTAJIbHAA MPOBEPKA THUIIOTEI]

*  AHAJIM3 TaHHBIX SKCIICPUMEHTOB U H36HIO)IGHHﬁ;
+ (hopMyIHPOBaHHE BBIBOJIOB.

[locnennue roapl y ydammxcs HaOMOTAeTCs HU3KAs MOTHBAIWA W3yYCHHS €CTECTBEHHO-HA- YYHBIX
JMCIUIUTHH ¥ KaK CJIe/ICTBHE MaJIeHHe KauecTBa 00pa3oBaHHUs.

[TocTaBnsembie B MKOJIBI COBPEMEHHBIE CPEICTBA 00y4YeHHs, B paMKax mpoekta «Touka poctay
colepKaT Kak yke XOpOIIo M3BECTHOE 00Opy/OBaHME, TaK M MPUHLIMIHAILHO HOBOE. JTO LHU(POBbHIE
n1abopaToOpuy 1 TATYMKOBBIE CHCTEMBI. B 0CHOBY 00pa3oBaTelbHOI MpOrpamMMbl 3a- JIOKEHO MPUMEHEHHE
udpoBeIx nabopatopuil. TemaTHka MPEUTIOKEHHBIX JKCHEPHMEHTOB, KOJUYECTBEHHBIX OIBITOB
COOTBETCTBYET CTPYKType HPUMEPHOH 00pa3OBaTENbHON TNPOrpaMMBbl TI0 XHMHUH, COJAEPKAHHIO
®denepanbHoro rocyaapctBeHHoro obpasosarensHoro cranaapra (®I'OC) cpexnero (momHoro) obmero
o0pazoBaHusl.

PaccMoTpeHHbIe B MOCOOMHM OMBITHl MPOIUIM IIMPOKYIO anpoOarmio. MHOTOJETHSS MpaKTHKa
HCIOJIb30BAHUS XUMHUYECKUX HpI/I60pOB, H.H B IKOJIC MOKasajia, YTO COBPEMCHHBLIC TCXHHU- YCCKUC



CpeacTBa 06y‘ICHI/IH HOBOI'O IIOKOJICHHA II03BOJIAIOT Z[O6I/ITLC§I BBICOKOI'O YPOBHS YCBO- CHHA y‘Ie6HOI‘O
MaTepuana, yCTOHYMBOTO POCTA O3HABATENEHOTO HHTEPECA IKOIBHUKOB, T.€. TIPEOIONETh T¢ MPOOIEMBL, O
KOTOPBIX TaK MHOTO TOBOPAT, KOTJId PEYb 3aXOJUT O COBPEMEH- HOM IIKOJBHOM XHMHYECKOM
00pa3zoBaHuM.

JlaHHOE METOIMYECKOe MOCOOHE aIPECOBAHO YUUTEISIM XUMHUH, KOTOPBIE Peatu3yroT 00pa3oBaTelbHbIE

MPOrPaMMBI € HCTIONIB30BaHUEM 000py0BaHus « Touka pocTay.
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OcHOBHbIE MOHATHS H TEPMUHBI

B MCTOAMYCCKOM 10CO0HH HUCIOJB3YIOTCA CICAYIOIIUE IMMOHATHSA W TCPMUHBIL:

Touxka pocma — 510 (enepanbHas CeTh LEHTPOB 00pa3oBaHus LU(POBOro, ecre- CTBEHHO-
HAyYHOTO, TEXHUYECKOTO U TYMAaHUTAPHOTO NPO(DMIIsL, OpraHM30BaHHAS B paM- Kax MPOEKTa
«CoBpeMeHHas LIKONIAY.

Hugposaa (komnviomepnasn) nabopamopusa (ILJI), nporpaMMHO-aNmapaTHBIA KOM- IUIEKC,
JATYMKOBAS CHCTEMAa — KOMIUIEKT Y4eOHOTO 000pYIOBaHHMS, BKIOYAIOMUN H3- MEPHUTENbHBIA ONOK,
uHTepdeiic KOTOporo Mo3BOJSAET 00ECHeUMBATH CBA3b C MEPCO- HANBHBIM KOMIIBIOTEpOM, M Habop
JATYUKOB, PETUCTPUPYIOLIMX 3HAYCHHS PA3TUYHBIX (DU3HMUCCKUX BETMUHH.

AIIXP — anmapart Ui OpOBeIEHNS XMMHYECKHX PEAKLMH ¢ TOKCHYHBIMU ra3aMy M Ma-paMu, 3aMKHYTBIX
Ha [IOTJIOTUTEITb.

bana xombéunuposannaa npenHazHaueHa Ui HarpeBa CTEKISHHBIX M (aphopoBBIX COCYIOB C
peareHTaMu 10 ONpe/eT€HHON TemrepaTypbl B 3aBUCHMOCTH OT TEIUIOHOCH- Tels. B kauecTse
TEIUIOHOCUTENS BBICTYNAaeT Boja (BOjsHAs OaHs), pedHoi mecok (me- couyHas OaHs), CrelUalbHbIE
KUIKOCTH ( HAPUMED, MacysHas OaHs).

IIpubop 012 nonyuenus 2azos (npuoop Kuprowkuna) — npocteiumii mpubop SOy IeHHS
HEeOOMBIIOTO KOMMYECTBA Ta30B. BhimyckaeTcss B 1eMOHCTPALIMOHHOM U y4e- HUYECKOM BapHaHTaXx.

Cocyo Jlanoonsma (npoOUpKa IBYXKOJICHHAS) — IPEACTABISACT COOOM IBE CIASHHBIC O[T
OTpeIeEHHBIM YTIIOM MPOOUPKH ¢ OXHUM ropiaoM. [IpumensieTcs s TeMOHCTPALMHU3aKOHA COXPAHEHNUS
MAcCHI BEIIECTB B XAMUIECKHIX PEAKITHSIX.

Mewanka mazHumnas — YCTPOﬁCTBO AJs IEPEMECIIMBAHUA )KI/IZ[KOCTCI‘/JI, C IIOMOIIBIOBPAIIAOIIETOC
B MAroHuTHOM I10JIC IKOPA.

KpaTKOC ONMUCAHMUE MMOAX0A0B K CTPYKTYPHUPOBAHUIO MAaTCPHATIOB

B o6pazoBarensHoit mporpamme (OI1) mpencTaBieHsl caeayomue pasaensl:

MeTtozpl M3yueHHs BEIECTB M XMMHUECKUX SBICHHUM. JKCIIEPUMEHTAIbHbIE OCHOBBI XHMUM.
[lepBoHaYaNbHBIE XUMUYECKHE TTOHATHS.

PacTtBopBI.

OCHOBHBIE KITACCHI HEOPTAHUYECKUX COSTMHEHMUI.

Teopus dneKTpONTUTHYECKON AUCCOLMALIN.

XUMHYECKUE PEAKIIUH.

oV wn —

7. XuMIYECKHe JIeMEHTHI (CBOHCTBA METAJIOB, HEMETAILIOB U MX COCIMHEHHUN).

B oCHOBY BBIZIENEHHS TAaKuUX pa3feoB 3aJ0KEH XMMUUYECKUH HKCIEPUMEHT, TPAJULMOHHAS CUCTEMA
u3yueHus Xumuu. OCHOBHO# hopMoii yueOHOH IeATeNbHOCTH SABIAETCS XUMUUYECKHI SKCTIEPUMEHT, MPOBO/IUMBIN
B BHJIE J1TaO0OPATOPHBIX, MPAKTHYECKHX pabOT U IeMOHCTpalil. JleMOHCTPaIMOHHBIN SKCIIEPUMEHT MPOBOUTCS B
TOM CIly4yae, €Cli OH OMAceH IS BBIMOJHEHHS yYallUMHCA WIM MMEIOLMicS TpuOOop TpeacTaBieH B
€TMHCTBEHHOM 3K3eMILISpE.



Jl1s u3ydeHus mpeaMeta « XMMHS» Ha dTane 0CHOBHOro obmiero oobpaszoBanus otoautcs 140 yacos:
8 xmacc —70 yacos; 9

Kiacc —70 4acos.

JlanHas 0Opa3oBaTellbHAs MporpaMMa 00eCIIeYMBaeT YCBOCHUE YYAIMMHKCS BAKHEHIINX XUMHYCCKHX
3aKOHOB, TEOPU U MOHATUH; HOPMUPYET MPECTABICHHE O POJIM XMMUM B OKPYXKAIOIIEM MHpE H JKU3HH
venoBeka. [Ipy 3TOM OCHOBHOE BHHUMAHHE YIENSAETCS CYIIHOCTH XMMHYECCKHX PCAKIUH M METOJaM HX
OCYIIIECTBIICHHSI.

OIHMM W3 OCHOBHBIX MPHHIMIIOB IIOCTPOCHHS IIPOrPaMMbl SBJISETCSA IPUHIMUI JOCTYITHOCTH.
3KCHepI/IMCHTaHbHHC JAaHHBIC, HOJIyLICHHbIC yLIaH.[I/IMI/ICSI HpI/I BBITNIOJIJHCHUH KOJIMYECTBCHHBIX OIIBITOB,
TIO3BOJIAKOT YYAIIUMCS CAMOCTOSTENBHO JICNATh BBIBOJIBI, BBISBJIATH 3aKOHOMEPHOCTH. [101X0/IbI, 3aI0KEHHBIC B
CcoJIepKaHie TPOrpaMMBI Kypca, CO3Iat0T HEOOXOMMMBIE YCIIOBHS ISl CHCTEMHOTO YCBOCHHS YYaIUMHUCS OCHOB
HayKH, 1 00eCIIeYeHHs Pa3BUBAIOIIETO M BOCIUTHIBAIOMIETO BO3ICHCTBHS 00YYEHHS HA JTMYHOCTD YYaIllerocs.
d)opMpreMLIe 3HAHUA OOJIXKHBI CTAThb OCHOBOﬁ CUCTEMBI Y6G)KHGHHﬁ MIKOJIbHUKA, L[eHTpaJIBHbIM HZ[pOM cro
HAay4YHOTO MUPOBO33PCHHSI.

Onucanne MaTepHaJbHO-TEXHHYECKOH 0a3bl LEHTpa

«Touka pocTa», HCNMOJbB3YEMOI0 I peajiu3alnu 06pa30BaTeJII>HI)IX nporpaMm B paMKax
npemnoagaBaHus XuMHnuHu

MarepuansHo-Texuuueckas 0aza uentpa «Touka pocTay BKIOYaeT B ce0s COBPEMEHHBIE M KIACCHYECKHE
nipubopsl. [locnesHue MPOIITH MHOTOETHIOW ampo0aliio B MKOIE U MONYYUIH TIPU3HAHKUE Y YIUTENeH XUMUH.
K HuM oTHOCATCS: TIpHOOp U1 IEMOHCTPALMM 3aBHCHMOCTH CKOPOCTH PEAKIMH OT Pa3IUYHBIX (aKTOPOB,
anmapat Uil TPOBEACHHS XUMUYECKUX Peakuuil, Ipubop /s OMBITOB C 3NMEKTPUUECKHM TOKOM, MpHOOp Jif

M3y4YCHHUA COCTaBa BO3AyXa W MHOIMC JpPYTHUC. VYunreiBas HpaKTI/I‘-IeCKI/Iﬁ OIIBIT IPUMCHCHUA TAHHOTO

000py/10BaHHs Ha YpOKaX XMMHH, Mbl JaIUM JIUIIb KpaTKoe omucanue npudopoB. OCHOBHOI aKIEHT cenaeM Ha
omyca- HUU LU(PPOBBIX J1a0OpATOPHil U UX BO3MOKHOCTSIX.




Hugposaa (komnwviomepnas) nadopamopusa (IJI), nporpaMMHO-aNmapaTHel KOMILIEKC,
JaTYMKOBAs CHCTEMa — KOMIUIEKT y4eOHOro 00O0pYyHOBaHHMS, BKIIOYAIOMIMHA H3MEPUTENbHbIA ONOK,
MHTEPQEC KOTOPOro TMO3BOJSET O00ECIEeYMBATH CBSA3b C TEPCOHANBHBIM KOMIIBIOTEPOM, M HabOp

1
JATYUKOB , PETUCTPUPYIOLINX 3HAYCHUA Pa3IMYHbIX (bl/ISI/I‘IeCKI/IX BCJIMYMH.

Jlamyux memnepamypsl naamuHoewlil — TPOCTON M HANEKHBIN NATUUK, TPEIHA3HAYEH IS
M3MEpEeHHs TEMIIEPaTyphbl B BOJHBIX PACTBOPAX U B ra30BbIX cpenax. Mmeer
pazmuHblil auanazon umepernit o1 —40 no +180 °C. Texuuueckue
XapaKTEePUCTHKNU JaTYNKA YKa3aHbl B MHCTPYKIUU TI0 KCILTyaTalliH.

Hdamuux memnepamypol mepmonapHulii TIPEAHA3HAYEH UL
mmepenus Temmnepatyp 10 900 °C. Ucnonb3yercss Npy BBIIOTHEHUH
paloT, CBS3aHHBIX C M3MEPEHHEM TEeMIepaTyp IIAMEHH, IUIaBICHUS U
Pa3I0KEHNs BEILIECTB.

Jdamuuk onmuueckoii naomuocmu  (KOJIOPUMETpP) —
Tpe/IHa3HaYeH U M3MEPEHHs ONTHYECKOH IUIOTHOCTH OKPAIICHHBIX
pactBopoB (puc. 1). Ucnionb3yercst ipu u3ydeHun TeM «PacTBopbi»,
«CKOpOCTh XMMHYECKHX PEaKIHil», OMpeeIeHHH KOHICHTPAIUH
OKPAIIICHHBIX HOHOB HJIH CO-

Puc. 1. Jlarunk ontiye- ~ CAMHCHHM.

CKOH TUIOTHOCTH: | — B kommekT BXOAAT JaT4nKU ¢ PasIM4HOIl MIMHON BoJH 1o~ THE3A0 Ui

KIOBCTBI, 2— KIOBCTA U1 UCCIIEAYEMOTO -

JTyNPOBOZHUKOBBIX UCTOYHUKOB cBeTa: 465 1 525 HM. O0B- éM

KIOBETHI COCTaBIIAeT 4 MJI, AJIMHA OITHYCCKOIo yTHu —
BCIICCTBA 10 MM

[loapoOHble XapaKTEPUCTHKH JATYMKOB, METOAMKI HACTPONKH U TIpaBHIa paboThl MOXKHO HaHTH
B knure «Vcnonp3oBanue mudposbix abopaTopuil mpu 00ydeHnn XUMuK B cpeaHeit mkoney. (M.: bu-

HoM. JIaGoparopus 3Hauui, 2014, — 229 ¢.)

Jamuux pH npenHasHaueH i W3MepeHus BogopojHoro nokasarens (pH). B Hactosimee Bpems B
KOy TMOCTYNAalT KOMOMHMPOBAHHbIE NaTYMKH, COBMEMIAIOIIME B ce0e CTEKJIAHHBIA SNEKTPOA C
5J€KTPOJIOM CpaBHEHHUs, 4TO JelaeT paboTy MO M3MEpPEHHI0 BOAOPOJHOTO MOKa3aTens Ooiee
kom¢optHoi. nanason usmepenuit pH ot 0—14. Vcnons3yercs 1 u3MepeHust BOJOPOIHOTO
TOKa3aTeNs BOAHBIX PACTBOPOB B PA3IMUHBIX HCCIEIOBAHUAX 00BEKTOB OKPYKAIOIIEH CPEJIbL.

Jamuux  snexmponposodnocmu TpEeIHA3HAYEH U W3MEPEHUsS YIENBbHOH 3JIEKTPONPOBOJHOCTHU
JKUJKOCTEH, B TOM YMCJIE U BOAHBIX PACTBOPOB BELIECTB. IIpuMeHsAeTCA NMpH M3YYEHHH TEOPUH
3NEKTPOIUTHYECKON TUCCOLMALIMH, XapaKTEPUCTHUK BOJHBIX PACTBOPOB.



Jlamuuk X1n0puod-uonoe MCTONb3YeTCs Ul KOJTUYECTBEHHOTO OMPEETCHHS COAEpIKAaHHS HOHOB
XJIOpa B BOAHBIX pPacTBOpaAx, MOYBEC, MPOAYKTAX MUTAHHUA. K AATYUKY MOAKII0YACTCA HOHOCETIEKTUBHEIN
anektpon (MCD) (pabouuit 31eKTpo 1), MOTEHIHAT KOTOPOTO 3aBHCUT OT KOHIEHTPAIUK OTpPEIeIIeMOro

MOHa, B IAHHOM Ciydyae oT Kouuenrpamuu annonoB Cl . [otentman UCD ompefiensior OTHOCHTEIBHO
3JIEKTPO/Ia CPABHEHHU, KaK PABHJIO, XJI0PCEpeOpSHOTO.

Ha pucynke 2 nokazana o0mas cxema ucnosbs3oBanust UCD i1 KOJTMYECTBEHHOTO OMpe-

JeJIeHNs KOHLIEHTPALUK (aKTI/IBHOCTI/IZ) pasmunbeix uoHoB: Cl -, NO NH+, Ca2+. OcHoBHOIA

3 4
KoMIoHeHT moboro MCD — wmemOpana, KoTopas pasienseT BHYTPEHHMH pAacTBOpP C MOCTOSHHOM
KOHIIGHTpAL[Mel OMpeieTsieMOro HOHA W MCCIEAYEMBbll pacTBOp, a TaKkKe CIYKUT CPEICTBOM
NMEKTPOJUTHIECKOrO KOHTAKTa Mekay HUMH. MemOpaHa o0najaeT MOHOOOMEHHBIMH CBOWCTBAMH, TPAYEM
TPOHHUIIAEMOCTH €€ K HOHAM PAa3HOT0 THIIA pa3INyHA.

Puc. 2. YcraHoBKa 11 OTpe/IeeHus
KOHIEHTPALH (AKTUBHOCTH) XJIOPU-
HIOHOB B pacTBope. A: 1 —kopmyc

maruuka s onpenenerus Cl -
HOHOB; 2 — pa3béM Micro USBuis
TMOJKITFOUEHHS K KOMIIbIOTEpY; 3 —
pazbém BNC mis mopkmoderns
pabouero smekTposa; 4 — pasbéM mis
TIOJKITIOUEHHS HIEKTPOJIAa CPABHEHHS.
b: 1 —10HOCENEeKTHBHBIN 3MEKTPON
(pabouwuii 5MeKTPoN); 2 — 3MEKTPO
cpaBHeHuUs (xy10pcepeOpsHblit
3MEKTPON);3 — MATHUTHAS MEIIANKa;
4 — 9KOpb MATHUTHOM METIAKH

3ampemaercs TporaTb MeMOpaHy 3MEKTpoja NajiblaMd U MPUBOIAUTH €€ B CONPUKOCHOBEHHE C TBEPIABIMU
noBepxHocTsMH. [Ipu xpanenun UCD vyBcTBUTENbHAS YacTh AaTyMka (MeMOpaHa) JOKHA ObITh 3allMIIEHA
crelyaIbHbIM KonmmaukoM. He JomyckaeTcs MCmonb30BaTh 37EKTPOIBI € MOMMMEPHOH MeMOpaHO# B cpejax,
COJEPKAIIMX JIETYyYHEe BELIeCTBAa WM Opranudeckue pactBopurenu. He cnenyer ucnomnssoBate MCO B
CUJIbHBIX OKUCIHUTENAX. Jlmurens-

2 AKTHBHOCTb HOHOB 4 — s PexTrBHas (KaKylascs) KOHIEHTpalus ¢ YY4ETOM pa3inyHbIX B3au-
MOJICHCTBHI Mex Ty HOHaMH B pactBope. [lokasatens aktuBHOCTH pa = —lga. [ToHsTie ObLIO Tpeo- JKEHO B
1907 r. amepuxanckuM yu€HbM I'. JIptoMcOM Kak HOBas NEpeMEHHas, NPUMEHEHHE KOTOPOW BMe- CTO
KOHIEHTPALMK TI03BOJIAET MCIIONB30BATh IS OMMCAHUS CBOWCTB PEAbHBIX PACTBOPOB OTHOCHTENB- HO NMPOCTHIE
YPaBHEHUS, IOJIYUYEHHBIE JJIS UIEATBbHBIX CHCTEM.



Hoe HaxoxaeHue MCD B pacTBOpax KPEMKUX KUCIOT MM IIEI0YEH MPUBOIUT K PE3KOMY M HEOOpaTUMOMY
COKpAILIEHUIO CPOKA CITY>KObI AJIEKTPO/a.

damuux Humpam-uonoé TpeIHA3HAYEH  UIA
KOJIMYCCTBCHHOI'O OHpe)leHeHI/IH HI/ITpaTOB B pa3- JIMYHBIX
00beKTaX OKPYKAIOMIEH CpeIbl: BOIE, OBOMAX, (PyKTax,
KOJIOACHBIX U3IEIHAX K T. .

Mukpockon yugposoii nipenHa3HAueH AN U3-YUCHHUS
(GopMBI KPUCTANIOB W HAONIONEHUS 32 POCTOM
KpHUCTAJLJIOB.

Annapam 012 nposedeHUs XUMUYECKUX pe- AKWUIL
(AIIXP) npenHa3HaueH Ui MOJIYYEHHs U
JIEMOHCTpAIIMK CBOUCTB TOKCHYHBIX MAPOB M Ta30B. JTH
BEIL[ECTBA MOIYYalOTCsl B KoJ0e- peakrope, U IpH
HarpeBaHuu (win Oe3 HarpeBa- HUs) Ta3000pa3HbIC
BELIECTBA TPOXOAAT Yepe3 MOTNOTUTENbHbIE EMKOCTH
(Hacajiku) ¢ pacTBO- pPaMM PEAreHTOB, BCTYMAOT C HUMH
B peakuuio (puc. 3). VI30bITOK rasa Moriomaercs
KUIKUMH U TBEPABIMU pEAareHTaMH, a Takxke
AKTUBUPO-

BaHHBIM yIIEM. AMMapar yamie BCEro UCMONb3y- T s
i/ MOJy4YeHUs] W JEMOHCTpAIlMd CBOMCTB  XJIOpa,
CEepoBOIOPOAA.

1 Puc. 3. Anmapar 1ms mpoBeJIeHHs XUMUUIECKUX pe-aKInii
(AIIXP): 1 — nByropmas konba-peakTop;
2 — NenuTeNbHAS BOPOHKA TS PAOOTHI ¢ TOKCHY- HBIMH
\ BEIIECTBAMH, MTO3BOJISIET JOOABIATH HEOOXO0- TUMOE
KOJTMYECTBO JKUIKOTO PEareHTa B PEakiuOH-HYI0 CMECh,
HE JIOITyCKast pa3repMeTH3aIiy mpuoo-pa; 3 — EMKOCTH

- (Hacaaku) UTs JKUAKUX peareHToB(MOrIoTHTeNeH); 4 —
KOJIMAKK; 5 — EMKOCTb (HacajKa) sl ChITyqHX
pEarcHToB

[Ipn mpaBuUIbHON SKCIUTyaTaluu TpuOOpa JEMOHCTpAIMs CTaHOBUTCS ynoOHOW u Oe3omacHoil. Ha
TIPOBEJICHNE OMBITOB TPATUTCS OKONO 3—6 MuH. XOpoluas BH3yaJbHOCTH SIBIAETCA MPEMMYIIECTBOM 3TOrO
npubopa. Tak kak MpH AEMOHCTPALMU OJHOBPEMEHHO MPOXOIAT HE- CKOJNBbKO PEakKiui, BaXKHO MPaBHUIbHO
OpraHu30BaTh HAOMIOJICHNS YYaIMMUCA 3a NpOTeKaromuMy npoueccamu. LlenecooOpa3Ho 3amucaTh Ha JJ0CKe
Ha3BaHUA WK (HOPMYIbI PEATeHTOB, HAXOJAIIMXCS B TMOMOTUTEBHBIX CKISHKAX. [I0 OKOHUAHHHM OIBITA HYKHO
CPaBHHTB MCXO/HBIE PACTBOPBI BEWIECTB U PE3YJIBTATHI UX MPEBPALCHHI.

AITXP MOXHO PUMEHATH Ha Pa3HBIX dTanax 00yueHHs — MPU U3YYEHUH HOBOTO MaTepuaia, HOBTOPEHUH U
3aKpeIvieHnH, 0000IeHNH 1 CHCTeMaTH3alluK 3HaHU ydaimxcs. B 3aBucumocty oT mpodus o0yyaeMbIx, neneit
YpOKa, YPOBHS 3HAHWsS YYalIMXCs BO3MOXHBI PA3NMYHBIE BApPUAHTHI MOCTAHOBKM SKCIEPUMEHTa M BhIOOpA
pearupyronmx BemiectB. OfHAKO NMPU U3YYEHHH CBOMCTB BEILECTB HE CIETYET OTPAaHUYMBATHCS TOIBKO
3KCTIepUMEHTOM ¢ ucronb3oBaHneM AITXP. MHorue ImaakTuyeckue LETd MOTYT ObITh JOCTHTHYTBI TONBKO
J€MOHCTpAIHell ONBITOB B TPAAUIIOHHON opMe.



[pumenenne AIIXP He orpaHuuMBaeTCS BBIIEOMMCAHHBIM SKCTIEpUMEHTOM. [IprOop ymnoOHO MpUMEHSATH
TIpU IEMOHCTpALMK CBOKCTB AuoKcuza azota (IV), metunamuna, 6poMa, pu GpakiuoHHON neperosku Hegu. B
LEJSIX SKOHOMUM BPEMEHM €T0 MOXKHO MCIIONIb30BAaTh NP U3YYEHHWH CBOWCTB yriekucioro rasa. AIIXP
TNOJXOIUT JUIA NOMy4eHus: 0€3BOAHON a30THOM KUCIOTHI, OpoMOeH30/1a, HUTPOOEH301a U APYTHX COEIMHEHHUIA.

[Tpubop cocTouT M3 MOACTaBKH, Ha KOTOPOH 3aKpeIUieHbl BE MaHOMETPHYECKHE TPYOKH, KOTOpbIE

lMpubop 015 deMoHCMpayuu 3as8UCUMOCMU CKOPO-
CMUuU XUMUYeCKux peakyul om pas/iu4HbIX pakmopos
UCIOJIB3YIOT IIPU U3y4eHUH TeMbI « CKOPOCTh XMMUUECKOH
peaKum» 1 TEemIoBOro 3(PQexra XUMUUIECKHX PEaKLUil.

HpI/I60p ,Z[aéT BO3MOKHOCTb OKCHEPUMCEHTAIIBHO HMCCIEN0- BaTb
BJIMSHAE HA CKOPOCTh XMMHYECKHX PEAKIMH CIETyI0-1HX (haKTOPOB:
IPUPOIEl PEardpyoINMX BEIIECTB, KOH- LEHTPALMU PearupyroIyX
BCIICCTB, INIOLIA/IU I'PAHUIBI pa3aciia (1)3.3 B I'CTCPOICHHBLIX CUCTEMAX
(MOBEpXHOCTH CO- HPUKOCHOBEHHS MEXIY peardpyronuMu
BEILECTBAMH ), TEMIIEPATYPHI, KATAIN3aTOPa, HHTHOUTOPA.

Puc. 4. TTpuGop /17151 IEMOHCTpALUK 3aBUCUMOCTH CKOPOCTH
XUMHYECKHX PeaKLHii OT pa3anuHbIX (GakTopoB: 1 — moacras-ka; 2
— cocynbl JIaHnombTa; 3 — MaHOMETpHYECKHe TPYOKH

COEIMHAOTCA ¢ cocyaaMu JlaHaobTa ¢ MOMOLIBIO MIACTUKOBOM TpyOKM ¢ mpoOkamu (puc. 5). Mexny
MaHOMETPUYCCKUMU TPY6K8,MI/I Ha TIaHCJIM HAaHECCHa MIKaJa UId Ha6JHOZIeHI/I$[ YPOBHA KUIKOCTH B pr61<ax.
OKpaneHHO! UIKOCTbIO MOXKET ObITh PACTBOP JTHOOOr0 KPACUTEIIs B BOJE.

Ilunemxka-0o3amop — TpucTIOCOONEHNUE, HCIIONb- 3YEMOE B
nabopatopud s OTMEpHBAHHS ONpefe- JEHHOTO 00bEMa
KUAKOCTH. [IMMETKM BBIMYCKAIOTCS MEPEMEHHOTO0 U
MIOCTOSIHHOTO 00bEMa. B kommiek- Tbl 000pyAOBaHUS 715
METMITMHCKUX KJTACCOB BXO- JAT YA0OHbBIE MHUTIETKH-03aTOPBI
OJTHOKAHANbHBIE, TO3BOJAIONINE HACTPOUTH HEOOXOUMBIii
00BbEM 0T- OMpaeMoil KUAKOCTH B TPEX PasNMYHBIX JHanazo-
Hax (puc. 6). Vcmonp30BaHHE COBPEMEHHBIX TEXHO- JIOTHI U
[IBETOBO KOJMPOBKM [JHAamNa3oHa JO3UPO- BaHHUSA [JAET
BO3MOXHOCTh Kay€CTBEHHO, TOYHO, 0O€30MacHO BBIMOMHATH
NUIETUPOBaHUE. [IWMETKM HMET CMEHHbBIE TIACTHKOBBIE
HAKOHEYHUKH.

Puc. 5. ITunerku 103atopsl
OJTHOKAHANbHbIE IEPEMEHHOT0 00bEMa:
1—110 mi; 2 — 100—1000 mx1; 3 —
10—100 mxu.



CnpaBoYHMK

bana kombunuposannasa mnpeiHazHAuYCHA JUIA HAarpeBa CTEKIAHHBIX M (haphopoBBIX COCYIOB, KOT/Ia
TpebyeTcs co31aTh BOKPYT HArpeBaeMOro COCy/la PaBHOMEPHOE TeMIiepa- TYpHOE MoJie, n30exaTh
HCIIOJIB30BaHUs OTKPBITOTO IUIAMEHU U PacKaJ€HHON aneKTpuue- ckoil crmpanu (puc. 7). Kopmyc
KOMOMHHPOBaHHOH OaHW crenaH u3 amoMuHus. JKuA- KOCTHAs 4acTh KOMOMHMPOBAHHOH OaHn
3aKpBIBAETCS KOJIBIAMU PA3TUYHOIO IUAMETPA.

Puc. 6. bans komOuHUpPOBaHHAs TabopaTopHas. A — BojsHas OaHs. b — mecuanas 6ans

Jlns Harpesanus cocynos 10 100 °C B kauecTBe TEMIOHOCUTENS MCTONB3YIOT BOAY, KOr/a TpeOyeTcs co3aTh
Oosee BBICOKYIO TEMIIEpaTypy NPUMEHSIOT cONeBble pacTBOpbL TemnoHocuTeneM MoXeT ObiTh rmuuepuH. OH
obecreurBaet uHTepBal Temmepatyp ot 60 10 180 °C. Brime 3T0ii TemnepaTypbl IMULEPUH HAYMHACT pa3nararhCes
¥ IBIMUTb. JI11 HarpeBaHus 10 00Jee BHICOKUX TEMIEPATYp HCHOMb3YIOT LIJIMHIPOBOE MACIO WU CHIMKOHOBOE.
Bonee 6e30macHo MCTONB30-BaTh IS HANOMHEHHS 0aHb CyXOoi MeNKo3epHUCTBII necok. OfiHaKko necoyHble OaHu
TpOrpeBa-10TCs HepaBHOMEPHO. B cocTaB KOMIIEKTa BXOAUT CUTO 1Sl IPOCEMBAHUS PEYHOTO TIECKA.

UctounrkoM Temna Juisi KOMOMHMPOBAHHOM OaHM SIBISIOTCS 3MEKTPUYECKHE IUIMTKH C 3a- KPBHITOH
CIIUPAJIBIO.

CnpaBo4YHMK

Ilpubop ona nonyyenus 2a306 WCTONBb3YeTCS IS MONYy4YEHHS HEOOJNBIIMX KOJIMYECTBIa3oB: BOAOPOJA,
KUCIopo/a (13 mepoKcua BOJOPO/IA), YIIIEKHUCIOTO rasa.

Puc. 7. Tpubop 1 MOTyYeHHS ¥ COOMPAHHUS Ta30B



Ha 6aze nentpa «Touka pocta» obecreunBaercs peanusaius 00pa30BaTENbHBIX MPOrpaMM €CTECTBEHHO-
HAyYHOH M TEXHOJOTMYECKOH HAMpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPeOOBAHHAMH
3aKOHOJIATENbCTBA B cepe 00pazoBaHus U ¢ yuéToM pexoMenjaiuii denepanpHOro oneparopa yueOHOTo

PatGouast nporpamma no xumuupas 8—9 ki1accoB ¢ uCnoIbL30BaHHEM
o0opynoBanus nenrpa «Touka pocra»

npeamera « XUMHUsD.

O6pa3zoBatenbHas IporpaMMa Mo3BOJIAET HHTETPUPOBATH peatu3yeMble MOAXOMbl, CTPYKTYPY U COAEPKAHHE
TpU OpraHu3aliy oOydeHust XuMuu B 8—9 Kimaccax, BBICTPOGHHOM Ha 0a3e mo00ro W3 AOCTYHHBIX y4eOHO-

Mmeronuueckux komrekcos (YMK).

HcnonbzoBanue obopynoBanust «Touka pocta» npu peanuzauuu aaHHoi OIl mo3BosseT co3gath

YCIIOBUSI:

I paclIpEeHUA COACPKAHKUSA MKOJIBHOI'0 XUMHUYCCKOTO 06pa3013aHH51;

JUISI TIOBBILIEHKS MO3HABATENILHOM aKTHBHOCTH 06yqafom14xc;1 B CCT€CTBCHHOH&Y'IHOI\/'I 06nacm;

JUIS pa3BUTHSA JTMYHOCTH peOEHKa B Ipoliecce 00y4eHHs XUMUH, €ro CocoOHOCTeEH,
(OpMHPOBAHUSN YIOBIETBOPEHHS COLUAIBHO 3HAYMMBIX HHTEPECOB U TOTPEOHOCTENH;

JUTS PabOTHI ¢ OIAPEHHBIMHU IIKOJIHHAKAMH, OPTaHU3ALMHI MX PA3BUTHS B PA3INYHBIX 00IACTIX
00pa30BATENBHOI, TBOPUYECKOH AESATENbHOCTH.

Ilnanupyemble pe3y/IbTaThl 0CBOCHHS Y4eOHOr0 MpeaMeTa « XMMHSA» ¢ OMHCAHHEM
YHHBePCAJIbHBIX Y4eOHBIX el CTBHIl,
JIOCTUTaeMbIX 00y4aIOIUMHCS

Juunocmuwle pe3yibmamal

Obyuarowutica nOIYUUM B03MOACHOCYb 0151 hOPMUPOBAHUA CLeOVIOUUX TUYHOCMHBbIXY V]]:

oTIpeJieNIeHIe MOTHBAIINU U3yUeHNUS yueOHOr0 MaTepraa;

OLICHMBAHUE YCBAaMBAEMOTO Y4eOHOTO MaTepuana, UCXOAS M3 COIMANBHBIX U JTHYHOCTHBIX
LIEHHOCTEH;

TMOBBIICHUE CBOCTO 06pa3OBaT€HBHOF0 YPOBHA U YPOBHA I'OTOBHOCTHU K HM3YUCHHUIO OCHOBHBIX
UCTOPUICCKUX CO6LITPII>1, CBA3aHHBIX C Pa3BUTHUEM XUMUHU U 06HI€CTBa;

3HAHUC TIPpaBUJI MIOBCIACHUS B qp€3BBIqaﬁHLIX CUTYyalluAX;
OICHMBAHHUEC COHH&HBHOﬁ 3HAYMMOCTH HpO(i)CCCI/Ifl, CBA3aHHBIX C XHMHCﬁ;

BJIAICHUC TIpaBUJIaMHU 0e3omacHoro 06pa1ueHH;1 C XUMHYCCKMMHU BCIICCTBAMH U 06Op}IIlOBaHI/IeM,
MMpOABJICHUC 3KOJIOTMYECKOMN KYJIbTYPBI.

Memanpeomemnvie pesyromamet

Pecynamusnvie

Obyuarowuticsi nOJIyYUm 603MONCHOCHb 0Ji QOPMUPOBAHUSL CedVIOUuUX pecynsimusHuix YV/I:

Oeacnoiaranue, BKIIIOYas MOCTAHOBKY HOBLBIX ueneﬁ, npe06pa3013aHHe HpaKTquCKOﬁ 3a/lauyiu B
MO3HABATCIIBHYIO, CaMOCTOSTEIBHBIA aHAIN3 yCJ'IOBI/Iﬁ JOCTHXKCHHUA LEIW Ha OCHOBE yqéTa BBIZICJICHHBIX

YUHTENIEM OPUEHTUPOB AEHCTBHSA B HOBOM Y4eOHOM MaTepuare;
IUIAHUPOBAHNE TIYTH JOCTHKEHUS LIETEH;



*  YCTaHOBIICHHE IIEJICBBIX TIPHOPUTETOB, BHIICICHHIE ANTbTCPHATHBHBIX CIOCOOOB JTOCTHKEHHS IEITH 1
BbIOOp Hanboee 3 HeKTUBHOTO CII0c00a;

* YMEHHE CAMOCTOATENILHO KOHTPOJIMPOBATH CBOE BPEMS U yIPABIATh UM,

* YMEHHE IIPUHAMATH PENICHHS B POOIEMHON CHTYALUH;

* TIOCTAHOBKA Y4eOHBIX 3a/1a4, COCTABIEHUE IIAHA U MOCIEI0BATEbHOCTH JIeHCTBHI;
+ OpraHu3anus paboyero MecTa IpU BHITOTHEHUH XMMUYECKOTO SKCIIEPUMEHTA,;

*  TIPOTHO3UPOBAHHE PE3YNbTATOB 00YUEHHUS, OLCHUBAHIE YCBOGHHOTO MaTepHala, OLEHKa KauecTBa 1
YPOBHS MOJTy4YEHHbIX 3HAHUI, KOPPEKIUS [IaHa U crioco0a AeUCTBUS IPU HEOOXOIUMOCTH.
lloznasamenvhule

Obyuaiowuticss NOIyuUm 803MOACHOCMYb 0151 hOPMUPOBAHUS CedYIouux no3nasamenvivlx YVJI:

* IIOMCK U BBIJCIICHHUC I/IH(I)OpMaHI/II/I;

* aHaliu3 YC.HOBI/Iﬁ )44 Tpe60BaHI/II71 3ajJa4yu, BLI60p, COIIOCTaBJIEHHE U 000CHOBaHKE CrIocoba peLICHUA
3aJlauu,

+ BbIOOp Hambomnee HPPEKTHBHBIX CMIOCOOOB PEIICHNS 3a1a9l B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

*  BBIIBIDKEHHE M 000CHOBaHHE THIIOTE3BI, BHIOOp crocoba e€ mpoBEpKH,;

* CaMOCTOSITENIHOE CO3JJaHHE AITOPHTMA AEATENBHOCTH NPH PELICHHH HpOONEeM TBOPYECKOTO U
MIOMCKOBOTO XapaKTepa;

* YMEHHs XapaKTepU30BaTh BEMIECTBA M0 COCTABY, CTPOCHHUIO M CBOKCTBAM;

* OIIMCHIBAHME CBOWMCTB: TBEPABIX, JKMAKHUX, ra3000pa3HbIX BEIIECTB, BBIAEICHUE UX CYLICTBEHHBIX
IPU3HAKOB;

+ 1300paXkeHNe COCTaBa MPOCTEHIINX BELIECTB C OMOIIBIO XUMUYECKUX (POPMYJT U CYIIHOCTH XMMUYECKUX
peaKuii ¢ IOMOLBIO XMMUYECKUX YPaBHEHU;

* TpoBeJIeHUE HAO/I0ACHNUH, ONMCAHNE TIPU3HAKOB M YCIOBUI TEUECHUS XMMUYECKUX PEAKLMH, BBITIOIHEHUE
XUMIYECKOI0 3KCIEPUMEHTA, BBIBOJBI HA OCHOBE aHANM3a HAOMIOZIEHHH 32 3KCIEPUMEHTOM, PELICHHE
3a/1a4, NIOJTyYeHNe XUMUIECKON MHPOPMALIMY U3 Pa3- JHMYHBIX HCTOYHUKOB;

*  YMCHHC OpPraHM30BBIBATbH UCCIICIOBAHUE C LCIIBIO IIPOBEPKHU TUIIOTES;
' YMCHHC JCJIaThb YMO3AKIIFOUCHUA (HHHYKTI/IBHOC H 110 aHaHOFI/IH) 1 BbIBOJBI,

* yMeHHe 00BEKTHBHO OLIEHHBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOLECCaX, KPUTHYECKH
OTHOCHUTbCS K IICEBAOHAYYHON HH(POpMaIHH.
Kommynuxamusnule

Ob6yyatowuticsi nOIYUUM 803MOMCHOCMb 08 (OPMUPOSAHUs CIeOVIOWUX KoMMyHukamuenvix YV/I:

* MOJHOE M TOYHOEC BBIPAKCHUC CBOUX MBICJIEE B COOTBETCTBHU C 3ala4yaMi 1 YCIIOBUAMHU
KOMMYHHUKAIIUN;

* AJICKBATHOC HUCIIOJIb30BAHUE PCUCBBIX CPCACTB JIA Y4aCTUA B AUCKYCCUM W apryMCHTAllMN cBOCH

TIO3ULMK, YMEHUE TPEJICTABNATh KOHKPETHOE COJEpXKaHUEe ¢ COOOIIEHUEM €ro B MUCbMEHHOW M YCTHON
(opme, onpezenenue cnocoboB B3aUMOIEHCTBYS, COTPYAHHYECTBO B MOUCKE U cOOpe HHMOpMALUK;
+ ONpeJieNieHHe Coco00B B3aMMOJEHCTBHUSA, COTPYIHAYECTBO B MOMCKEe U cOope MH(pOpMaluy, ydacTie B
Jmanore, TIIAHUPOBAHKE OOMMX CIOcO00B PabOThI, MPOSBIEHHE YBAKUTEIHHOTO OTHOIICHUSA K JPYTUM
yyalnmMmcs;
* ONKCAHUE COJEPKAaHHS BHINIONHAEMBIX JAEHCTBUH C LENbI0 OPUEHTUPOBKH B MPEAMETHO- MPAKTHYECKOH
JeATeNbHOCTH;

* YMEHHS YYHUTHIBaTh pa3Hble MHEHHS M CTPEMHUTBCS K KOOPIMHALMM PA3MMYHBIX MO3UIMI B
COTPYJHUYECTBE;



(GopMynupoBaTh COOCTBEHHOE MHEHHE M TO3HIMIO, apryMEHTHPOBATh M KOOPAMHHPOBATH €€ C
MO3UIMAMU TapTHEPOB B COTPYIHHMYECTBE IPU BBHIPAOOTKE OOIMIET0 pemeHHs B COBMECTHON
JESTEILHOCTH;

OCYILECTBIATh B3aMMHbIil KOHTPOJb U OKA3bIBATh B COTPYIHAYECTBE HEOOXOMUMYIO B3aHMOIIOMOIIIb;
IUTAaHUPOBaTh OOMIME CHOCOOBI PAbOTHI; OCYIIECTBISTH KOHTPOIb, KOPPEKIHIO, OIEHKY IeHCTBHM
napTHEpa, yMeTh YOCKIaTh;

HCTIOJIb30BaTh A/ICKBATHBIC S3BIKOBBIC CPEJCTBA ISl OTOOPAXEHHS CBOMX UYBCTB, MBICICH, MOTHBOB U
noTpebHOCTEH; 0TOOpaXkaTh B peun (Omucanue, 00bICHEHNE) COIEPKAaHUE COBEPIIAEMBIX JICHCTBUM, KaK B
(hopme rpomKo#i coMATM3MPOBAHHOM peyH, TaK i B (hopMe BHYTPEHHEH peyH;

pa3BMBATh KOMMYHUKATHBHYIO KOMIICTCHI[HIO, HCIIONbB3Ys CPEICTBA YCTHOM W MHChbMEHHOH

KOMMYHHKAIlMM Npd paboTe ¢ TeKcTaMd yuyeOHMKA M JIOTOJHUTENbHON JIUTEPATypoil, CIpaBOUHBIMH
Ta0JMIAMK, TPOSBIATH TOTOBHOCTh K YBOXECHMIO MHOW TOYKM 3PCHHUS MPH OOCYXICHUM DE3yIbTATOB

BBITIOJHEHHOI padoThI.

Ilpeomemnovie pesyromamol

Obyyarowutica Hayyumcsi:

MPUMCHATL OCHOBHBIC METOBI ITIO3HAHHUA: Ha6JHO)ICHI/Ie, U3MEPCHUC, SOKCIICPUMCHT,

OTMCHIBATh CBOMCTBA TBép,I[HX, AKUIKHUX, F33006p33HI>IX BCILICCTB, BbIACIIAA UX CYIICCTBCHHBIC
IIPpU3HAKHU;

PacKpbIBaTb CMBICI 3dKOHA COXPAHCHHA MACChlI BCIICCTB, aTOMHO'MOHeKYHﬂpHOﬁ TCOPHUH,

pa3nuyaTh XUMUYECKUe U (hU3NUECKHE SBICHUS, HA3BIBATH TPHU3HAKU M YCIOBUSA MPOTEKAHHS
XUMHUYECKUX PEAKIINA;

coOmroIaTh MpaBuiia 0€30MacHo| PadoThI MPH MPOBEICHUH OTIBITOB;
T0JIb30BaThCA J1aAOOPaTOPHBIM 000PYLOBAHUEM U MOCYIOH;
TNoJMy4yaTh, COOMPATh Ta3000pa3HbIe BEMIECTBA U PACTIO3HABATH UX;

XapaKTCPrU30BaATh (1)I/I3I/I‘I€CKI/I€ U XUMAYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4CCKUX COG}II’IHGHHﬁ,
MPOBOAUTL OIIBITEI, MOATBCPKIAIOIIMEC XUMHUYCCKUC CBOMCTBA U3YYCHHBIX KJIACCOB HCOPraHMYCCKUX
BCHICCTB,

PAaCKpBIBaTh CMBICI TOHATHS «PACTBOPY», BBIUUCIATH MACCOBYKO JONI0 PACTBOPEHHOTO BEIIECTBA B
PacTBOpE, TOTOBUTH PACTBOPBI C ONPEEIEHHON MAacCOBOM I0JIEH PACTBOPEHHOTO BEIECTBA,;

XapakTepu30BaTh 3aBUCHMOCTh (DM3MUECKHX CBOWCTB BEIIECTB OT TUIA KPUCTAIMYECKOHW PEIIETKH,
ONpEeNeNATh BUJ XUMUYECKOW CBA3M B HEOPTAHUUYECKUX COCTMHEHUSX;

PacCKpbIBaTb OCHOBHBIC IOJOKCHUA TCOPHUU 3H€KTp0HI/ITI/IIIeCK0ﬁ Aauccouuranuu, COCTaBJIATE YPaBHCHUA
BHCKTPOHHTHqCCKOﬁ AUCConranmu KUcCJIoT, Luenoqeﬁ, cole u peaKHI/Iﬁ HOHHOTO 06MCHa;

PacKpbIBaTb CYIIHOCTb OKHUCIUTCIbHO-BOCCTAHOBUTEIIbHBIX peaKLlI/Ifl, ONpEHCIATh OKUCIUTCIIL U
BOCCTAaHOBHUTEb, COCTABJIATE YPABHCHUA OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX peaxunﬁ;

Ha3bIBaTh q)aKTopr, BJIUAIOIIME HA CKOPOCTH XHMHYECKOH pCaKkmuu;

XapakKTepH30BaTh B3AMMOCBA3b MEXKTY COCTABOM, CTPOCHHEM 1 CBOMCTBAMU HEMETAJIIOB U
METaJIJIOB;

MMPOBOAUTD OMBITHI IO MOJYUYCHUIO U U3YYCHUIO XUMHUYCCKUX CBOMCTB Pa3MYHBIX BCIUICCTB,
r'paMOTHO O6paI_I_IaTI>C}I C BEIECTBaMHU B IOBCEAHEBHOM JKH3HH.



O6yuatowuticss ROIYYUM 803MONCHOCHIb HAYUUMbCA

*  BBIJIBUTATb W MPOBECPATH SKCICPUMCHTAIIbHO THIIOTC3bl O XUMUYICCKUX CBOMCTBAX BCIICCTB HA OCHOBC UX
COCTaBa U CTPOCHMA, UX CIIOCOOHOCTH BCTYIIaTb B XMMHUYCCKUC PE€- aKLIHWH, O XapaKTEPE U MPOAYKTaX
Pa3IMYHbIX XUMHUYCCKHUX peaKHHfI;

*  XapaKTEpu30BaTh BEIICCTBA IO COCTaBy, CTPOCHHUIO H CBOﬁCTBaM, YCTaHaBJIUBATh IIPUYHUHHO-
CJICACTBCHHBIC CBA3U MEKIY TaHHBIMU XapaKTCPUCTUKAMHU BEIIECTBA,

*  COCTaBJIATb MOJICKYJIAPHBIC U ITOJIHBIC MOHHBIC YPABHCHUA 110 COKpaH_[éHHLIM HWOHHBIM YPaBHCHUAM,

* [POTrHO3UPOBATH CIOCOOHOCTh BCHICCTBA MPOABJIATL OKUCIUMTCIIBHBIC UM BOCCTAHOBUTCIIBHBIC CBOMCTBAC
y‘léTOM CTEIICHEH OKHCIICHUS DJIEMEHTOB, BXOAAIIUX B €I'0 COCTaB,

* BBIIBUIaTh M IPOBEPATh IKCIEPUMEHTATIBHO THIOTE3bl O Pe3yJbTaTax BO3JCHCTBUS Pa3IMUHbIX
(hakTOpoB Ha M3MEHEHHE CKOPOCTH XUMIUECKOH PEaKIHH;

* UCIIONB30BATh MPHOOPETEHHBIC 3HAHMS ISl 9KOJIOTMYECKH TPAMOTHOTO TIOBE/ICHHS B OKPYIKAIOIIEH
cpene;

*  HCTIOJB30BaTh IPUOOPETEHHBIC KITOUEBBIC KOMIICTEHIIMH MPH BBITIOJTHEHHH POEKTOB U PEIICHAN Y4eOHO-
HCCIIEI0BATENBCKIX 33/1a4 M0 M3yYEHHUIO CBOKCTB, CIOCOOOB TIONYUCHHS W PACTIO3HABAHHUS BEIIECTB;

+ 00BEKTHBHO OLICHUBATH MH(OPMAIIMIO O BEMIECTBAX M XMMUYECKHX TPOLIECCaX;

* 0CO3HABaTb 3HAYCHUC TCOPCTUUCCKUX 3HAHHH 110 XHMUH JJIA HpaKTquCKOﬁ JACATCIBHOCTH Y€IOBCKA,

* CO3/IaBaTh MOJIEJH M CXEMBbI [l pelieHUs yueOHbIX U MO3HABATENbHBIX 3a/1a4; TOHAMATh HE0OXOUMOCTh
COOMIOICHNs TIPEANUCAHNH, TIPEeATaraéMblX B WHCTPYKIHMAX IO HCIONb30BAHUIO JIEKAPCTB, CPEACTB
OBITOBOY XUMUH H JIp.

(I)OprI KOHTPOJIA

KOHTpOJ'IB pe3yIbTaTOB 06y‘1€HI/I$I B COOTBETCTBUM C JIAHHOM OIl MIPOBOAUTCA B (I)OpMe IMMCbMCHHBIX H
OKCIICPUMCHTAJIbHBIX pa60T, MIpCAIoIaracTCAa MpoOBEACHNC HpOMe)I(YTOQHOﬁ Y UTOTOBOM aTTECTaLUH.

Hpomemymouna}l ammecmauun

Jlis ocyIIecTBIEHUA IIPOMEXKYTOYHOM ATTECTALMM KCIOJIB3YHOTCS KOHTPOJIBHO-OLEHOYHBIE MATepUallbl,
0TOOp COfiepXKaHUs KOTOPBIX OPUEHTHPOBAH HA MPOBEPKY YPOBHA YCBOGHHS CHCTEMbI 3HAHMH M yMEHUH —
MHBAapHAHTHOTO f7pa COJAEpXaHus JEHCTBYIOMIMX 00pa3oBaTeIbHOM MPOTrpaMMbl MO XUMHU JJIs
00111e00pa30BaTebHBIX OpraHU3alMi. 3afaHus MPOMEXYTOUHOH aTTecTaldyd BKIIOYAIOT MaTepHan OCHOBHBIX
pa3aeioB Kypca XMMUH.

Bapuant pabotsl mo Teme «Teopus 31eKTPOIUTHYIECKON AUCCOLMALIUM

1. K Xopomio pacTBOPUMBIM 3JIEKTPOTUTAM OTHOCATCS:

1) rugpoKcun IMHKA 3) cybdu Oapus
2) (ocdar uunka 4) xapOoHar Gapus
Ortger:

2. HaubonbImee 4rcio HOHOB 00pa3yeTcst pH pacTBOPeHHH 1 MOJIb BEIIECTBA:
1) xsopuza Kamust 3) xnopua xenesa (111)

2) xnopuza Oapust 4) cymndara xenesa (I11)
Ortser:




3. BcraBbTe mpormymeHHOE CIIOBO.

KoHueHTpupoBaHHbIii pPacTBOp HEKOTOPOrO BELIECTBA HE MPOBOAUT 3eKTpuueckuil TOK. [lpm
100aBNeHNH K KOHIEHTPUPOBAHHOMY PacTBOPY JIBYKPaTHOro 00OBEMa BOJBI HIEKTPONPO- BOAHOCTH PAcTBOpaA
HeMHoro ysemuuuiach. [Ipu nanbHeimem 100aBleHMM BOJBI 3JEKTPO- IPOBOJHOCTh CHAYajia yBEIUYHMIACh, a
3aTeM IepecTaa U3MEHAThCS. BelecTBo OTHOCUTCSAK 3JIEKTPOIUTAM.

4. B 1 1 Bozsl pacTBOpeHb! 1 MOJIb X10pKIa Kamus 1 1 MoJb Homuaa HaTpus. 13 KakuXAByX JAPyTHX
COJIEN MOKHO IPUTOTOBUTHL PACTBOP TAKOTO Xke cocTasa? Bribepure u3 nepeyns:

1) xmopun Harpus;

2) HUTpAT Kalus;

3) wmommp Kasus;

4) HuTpar HATPHS;

5) cynb(ar HaTpus.
3anuIIkTe HOMEpPa BHIOPAHHBIX OTBETOB.

Ortser:

5. YcranoBuTe COOTBETCTBUE MEX/Ty PU3HAKAMH PEAKIMIl X MCXOHBIMH BELIECTBAMHU: K K&XKIOM MO3UIIHH,
0003HaYeHHOH OYKBOM, OA0EPUTE COOTBETCTBYIOLLYIO MO3UIMI0, 0003HA- YeHHYIO IUDPOIL.

[MPU3HAK PEAKIINU NCXO/JHBIE BEIIECTBA
A) 1) KapOoHat HaTpusi 1 coJsHAs KUCIOTa
7
b) 7 | 2) Xnopun memu (11) v rugpokcu Kaust
B) 3) Cynbdar xenesa (111) u rugpokcu HaTpus

4) KapOoHat HATpHs M XJTOPHJ KaJIbIHs

3armimure B Tabmuy BHIOpaHHBIE MU(PBI O] COOTBETCTBYIOLIMME OykBamu. OTBET:

A|b|B




6- BbIGGpI/ITe JBa MCXOJHBIX BEIICCTBA, BSaHMOHeﬁCTBHIO KOTOPBIX COOTBeTCTByeT COKpa'H.[éHHOC
HOHHOC YPABHCHUC peaKHI/II/I:
+ —
Fe?* +20H = Fe(OH),
1)FeO  3)FeCl, 5 H0

2) Fe 4)KOH  6)FeCls
3anuinure HOMEpa BBI6paHHI>IX OTBECTOB.

OTtBeT:

7. Tlpu npruMeHEHUH IMHKA B KAYECTBE MUKPOYIOOPEHHS €ro BHOCAT U3 pacyéTa 4 Kr KpCTauIorupara
cynbdara nuaka ZnSO4 - 7TH20 Ha rekrap.

. 2+
CKOIBKO 3TO COCTABISET B MepecuéTe Ha MOHBI ZN~ 7 3alMIIMTe YUCI0 C TOYHOCTBIO JIO IEIbIX.
OrtBeT: T.

8. Uro obmiero B pacTBopax, HMetomX KucaoTHyro cpeay? (Kparkuii oTer.)

Kpumepuu oyenusanus pabomvt no xumuu
Beproe BbimosnHeHue kaxaoro u3 3aganuit 1—3, 8 ouenusaercs 1 Gamiom.
3a TONHBIH MPaBUIIBHBINA OTBET HA KaX/0€ U3 3a/aHnii 4 —7 cTaBuTcs 2 0ajia; ecim J0- MyIieHa OHa
ommoOKa, To OTBET oueHuBaercs B 1 Oamwi. Ecnu jnomymiens! gBe U Oonee OMMOKM MM OTBETa HET, TO
BoIcTaBisieTcst 0 6aiios.

Homep 3ananus IIpaBuibHBIA 0TBET Homep 3apanus IIpaBusbHBIH OTBET
1 3 5 231
2 4 6 34*
3 Crnalbrit 7 906
4 13* 8 Yka3aHo Hanu4ue
VIOHOB BOJIOPOJIA

*[Topsinok caenoBanus MUQp B OTBETE HE MMEET 3HAUCHHS.

Hmozosan ammecmauuA

Jnst ocymiecTBIEHUs MTOroBo arrecrtaumu wucnonas3ytorcs KHUMsblI, conepxaHue KOTOPBIX
OpUEHTHPOBAHO HA MPOBEPKY YPOBHS YCBOGHMS 3HAHWH M OMpeenseTcs cucTeMoil TpeOOBaHMil K MOArOTOBKE
BBITYCKHUKOB OCHOBHOM IIKOJBI. JTa CHCTEMA MHBAPHAHTHA 10 OTHOWIEHMIO KO BceM pefictByromuM OII mo
XUMHH 71 0011e00pa3oBaTebHbIX OpraHu3alyil. 3ajaHus UTOTOBOM aTTecTallMy BKIIOYAIOT MaTepua
OCHOBHBIX pa3/IeJIoB Kypca XUMHUHU.

Pabota coctout u3 aByx uyacteil. Yactb 1 comepxut 19 3a1anuil ¢ KpaTKUM OTBETOM, MOJ- Pa3yMEBAIOIIUX
camocTosTeNbHOe (pOpPMYIHPOBAHKE U 3aIKCh OTBETA B BUJIE YMCIA MM TO- CIEI0BATEIBHOCTH LUPP.

Yacte 2 comepkuT 5 3aqaHuil: 3 3aJaHKUA 3TOM YaCTH MOJPA3yMEBAIOT 3aMiCh Pa3BEPHYTOrO OTBETA, 2
3a/IaHUS 3TOW YacTU MPEANOJaraloT BHIOJHEHHE PEaNbHOrO0 XUMUYECKOro JKCIepHUMEHTa U O(QOpMIEHHE €ro
pEe3yJIbTATOB.



KOHmpOﬂbHO'Ol;eHOqule mamepuaiivl

Bapuanm nucvmennoti pabomsl 013 umozoeou ammecmayuudacme
1

OtBetamu Kk 3amanusaM 1—17 aBisioTces mudpa WK 1mocienoBaTenbHocTh mudp (dncen). OTBETHI
CHayana ykaxure B Tekcte pabotel, a 3areM nepexecutre B BJJAHK OTBETOB Ne 1 cmpaBa ot HoMmepa
COOTBETCTBYIOILETO 3a[aHUs, HAyMHAs C MEPBOM KIETOukH, Oe3 mpobe- OB, 3amATHIX M APYTUX
JIOTIONHUTENBHBIX CHUMBONOB. Kaxayro mudpy mumute B OTIACNBHONW KIETOYKE B COOTBETCTBHH C
npuBeIEHHBIME B OJ1aHKE 00pas3amu.

1. BuiOepurte JiBa BBICKa3bIBaHKS, B KOTOPBIX TOBOPUTCS O MEJIH KaK XUMHYECKOM DJIEMEHTE.
1) Mezb pearupyer ¢ XJI0poM.

2) Meib nipy HArpEBAHUH Ha BO3YXE OKUCIISETCA.

3) Cruiabl MeJI ¥ 30510T MCIIOIB3YIOTCS I M3TOTOBJIEHNS FOBEIUPHBIX YKPAILIEHHI.

4) B coctas 60p0CCKOI KUAKOCTH BXOJUT MEJIb.

5) B cocraB Me/iHO IaTHHBI BXOJUT MEIb.
3anumuTe HoMepa BIOPAHHBIX OTBETOB.

OrtBerT:

2. Ha npuBeI€HHOM pHCYHKE H300paXeHa MOJIETh aTOMa XHMHYECKOr0 HIEMEHTA.

(=)

BanuiuTe B TaOMMIy BEMHUYMHY 3apsjaa sjapa (X) aToMa XMMHYECKOTO SJIEMEHTa, MOJETh KOTO- POTO
u300paxkeHa Ha pucyHke, u Homep rpymmsl (Y), B KOTOpoil 3TOT 3neMeHT pactonoxeH B Ileprnommueckoii
cucreme. ([l 3amucu oTBeTa UCMONB3yHTe apadckue uQpBL.)

X|Y

Ortser:

3. PacmonokuTe B HOPSKE YBETHUCHHS JEKTPOOTPHILATETBHOCTH XMMHYECKHE SEMEHTbI:
1) xucnopox; 2) KpeMHHIL; 3) docop.
3amummTe HoMepa MEMEHTOB B COOTBETCTBYIOIIEM MOPSIKE.

OTtBeT:

4. YCTaHOBUTE COOTBETCTBHE MEXIY (HOPMYJOH COSIMHEHHS W CTCTICHBIO OKHCICHHS CEpPbl B ATOM
COEIMHEHUH: K KaXIOW MO3WIMH, 0003HAUeHHOH OYyKBOM, MOAOEpUTe COOTBETCTBYIO- IIYHO MO3HIIUIO,
0003HavYEHHYIO I (POH.



OOPMVIJIA COEJUHEHNA CTEIIEHb OKMCJIEHNMA CEPBI

A) SO, 1)-2
b) CS; 2)0
B) H2SO4 3) +4

4) +6
OrTBer: A|b|B

5. I3 npe/IoKeHHOro Nepeyns BLIOEPUTE BA BELIECTBA C HOHHOM CBA3BIO:
1) LiCl;

2) OF;;
3) SOg;
4) CaF;
5) H20.

3anummTe Homepa BbIOPaHHBIX OTBETOB.

OtBeT:

6. Kakue 1Ba yTBep/ICHHUS BEPHBI TS XapaKTEPUCTUKU KpeMHHs 1 hocopa?

1) DJEKTPOHEI B aTOME PAcloNOKEHbI Ha TPEX HIEKTPOHHBIX CIIOSIX.

2) CooTBeTCTBYIOIIIEE MPOCTOE BEIIECTBO CYLMIECTBYET B BUIIE YETHIPEXATOMHBIX MOJICKYIL.
3) XuMHUeCKuil 2IEMEHT OTHOCHTCS K METAILIAM.

4) 3naueHue HIEKTPOOTPULIATENLHOCTH MEHBIIE, YeM Y (ocopa.

5) XuMuueckuii sIeMeHT 00pasyeT BBICIIHE OKCHIBI ¢ 00me popmyitoit 902 3anummmre
HOMepa BEIOPAHHBIX OTBETOB.

OtBeT:

7. VI3 ipe U10KEHHOTO MEPEYHs BEMIECTB BEIOEPUTE OCHOBHBINA OKCHI M KHCIIOTY:
1) CaO;

2) Mg(OH)z;

3) SO2;

4) NaClOy;

5) HC1O4,
3anuuImTe B T0JE OTBETA CHAYaNa HOMEp KHCIOTHOTO OKCH/IA, 4 3aTeM HOMEp OCHOBAHHS.

OTtBeT:

8. Kaxue JBa U3 MICPCUUCIICHHBIX BCILICCTB 6yI[YT BCTYIIaTb B PCAKIUIO C OKCUIOM I_II/IHKa?
1) Fe(OH)z;

2) HNOs;
3) 0z

4) KOH;
5) S.

3anummTe Homepa BbIOPaHHBIX OTBETOB.

OTtBeT:




9. VcraHoBHTE COOTBETCTBHE MEKIY PEATHPYIOLIMMHE BEIECTBAME 1 IIPOIYKTAMH(OM) HX B3aMMOJIECHCTBHSL:
K Kax/0¥ no3uiuu, 0003HaueHHOH OyKBOi, M0A0epUTe COOTBETCTBYIONIYIO TO3HUIINIO, 0003HAYCHHYIO LIU(POI.

PEATMPYIOLME BEI[ECTBA MIPOJIYKT(bI) BBAMMOAENCTBUS
A) Na20 +S03 0 1) o NazSO4
b) NaOH +H,S04 0 2) 0 NaxSO3
B) Na + H2804(p336.) O 3) 0 Na2804 + HZO
4) o Na;SO4+ H»

5) o Na;SO3 + H,0
3anuuiuTe B Ta0IMILy BHIOPAHHBIE WH(PBI MO/ COOTBETCTBYIOMMMHU OykBaMu. OTBET:

10. YcraqosAm| cbof BBrerBre MesKIy (OPMYIION BEIIECTBA M PEArcHTaMHM, C KOTOPBIMH 3TO BEIECTBO
MOXET BCTYN4Th B| peay Mio:| K KakKIOil Mo3HMLMHK, 0003HAaYeHHON OyKBOM, IOZOEPUTE COOTBETCTBYIOLIYIO
HO3HULI0, 0003Ha49C] YI0 by .

O®OPMVIJIA BEIIECTBA PEATEHTBI

A)S 1) O2, H2SO04 (ko)
B) ZnO 2) Fe, BaCla (p-

B) CuSOx ()

3) NaOH, H:S04 (p-p)
4) Na, NaCl (p-p)
3amummre B Ta6nnuy BbI6paHHBI€ ]_II/I(i)pLI o COOTBECTCTBYHOIMMHU 6YKBaMI/I.OTB€TZ

11. 113 npemAo| HbioroBrie eurst BeIOEpUTE [IBE Maphbl BEIIECTB, MEXK/Iy KOTOPBIMU MPOTEKA-ET PEAKIIHS
3aMeLEeHUS:

COJIA] ad Ky CJIOT| .

1

1) sk u

2) okcun yrepona (VI) u oken Hatpus;
3) OKCHI LIMHKA ¥ COJISHAs KUCIIOT;
4) xene3o u xnopua e (11);

5) Hatpuil # BOIOPOIL.
3anummTe Homepa BbIOPaHHBIX OTBETOB.

OTtBeT:

12, VcraHoBuTE COOTBETCTBHE MEKIY PEATMPYIONIMME BEIIECTBAME ¥ TPU3HAKOM MPOTEKa- FOMIEH MEXITy
HUMH PEAKIMH: K KaXIOW MO3ULNHU, 0003HAYeHHON OYKBOHM, MOJOEpPUTE COOTBET- CTBYIOUIYIO TO3HIIHIO,
0003HauYEHHYIO ITU(PPOH.

PEATHPVIOIME BEHUIECTBA [TIPU3HAK PEAKIIMH

A) Na2COs 1 H2S04 1) BeImasieHue Genoro ocaaka

B) KoCOs u CaClz 2) BbIZENEHNE Ta3a

B) CuCl, n KOH 3) BbInajieHye roayooro ocajka
4) BeimajeHue Oyporo ocajka



3anmmmute B Ta0nuIy BRIOpaHHBIE TU(PEI MOJ COOTBETCTBYIOMMMH OykBaMu.OTBeT:

13. BrioguAwrmbay Bec| Ba, mpu mosmHoi aucconuanyu 1 Mojib KOTOPBIX 00pa3yeTcs 3MOIIb aHHOHOB:

1) HurpatKkams

2) TUIPOKCHT OAPIST;

3) xunopun xenesa (I11);

4) poctar xanus;

5) cynbhar amoMuHuS.

3anuIuTe HOMEpa BHIOPAHHBIX OTBETOB.

OTtBeT:

14. Bribepute 1Ba MCXOIHBIX BEMIECTBA, B3AUMOAEHCTBIIO KOTOPHIX COOTBETCTBYET COKpA-IIEHHOE
HMOHHOE YPaBHEHUE PEAKIIUH:

Ccu?t + 20H™ = Cu(OH)o
1) CuO 4) KOH
2) Cu 5) H,0
3) CuCl; 6) Fe(OH)s

3amumunte HOMEpa BbI6paHHLIX OTBCTOB.

OtBeT:

15. YcraHoBHTe COOTBETCTBHE MEXIYy CXEMOM IpoIecca, HPOMCXOAAIIET0 B  OKHUCIHTEIBHO-
BOCCTAHOBHTEJIBHON PEAKIMH, U HA3BAaHUEM HTOr0 Mpolecca: K KakHoW TOo3ulMd, 0003HA4YeH- HOW OYKBOWH,
noa0epuTe COOTBETCTBYIONIYO MO3HUIHI0, 0003HAUCHHYIO IU(POIi.

CXEMA IIPOLIECCA HA3BAHHUE ITPOLIECCA
A) Fe?* o Fe®* 1) okucnenue

B) N_3 O NO 2) BOCCTaHOBIICHHE

B) C'I-4 m C+2

3anummre B Ta0MUIly BhIOpaHHbIE LU(PHI MO COOTBETCTBYOMUMHU OykBamu.OTBET:

A B

16. 113 niepeuncieHHbIX CyKICHHUI O TIPaBUIax PabOTHI C BEIECTBAMHE B 1a00OPATOPUHU HOBITY BRIOEpHTE
BepHOe(bI€) Cy)KIEHHUE().

1) 3axKEHHYIO0 CITUPTOBKY HEJb3sl IEPEHOCHTH C OJIHOM MAPTHI HA JAPYTYIO.

2) Tlpu momagaHuK Ha KOKY Karellb KUCIOTh HY HO 3a0MHTOBATh 3TOT Y4aCTOK KOXKH.

3) Tpu HarpeBaHuu pacTBOpa MPOOHPKY C KHUIKOCTHIO JEPIKAT MO/ YIIIOM B 45° 1 HAMPAB-JISHOT
TOPJIBILIKO B CTOPOHY OT JIFOJIEH.

4) PaboTy ¢ KOHIEHTPUPOBAHHBIMU PACTBOPAMH IIETOYN CIEAYET IPOBOIUTH B PE3UHOBIXIIEPUATKAX.



3anmimuTe B mojie 0TBeTa HoMmep(a) BepHOro(bix) cyxaeHus(i).OTeT:

17- VYcraHoBuTe COOTBETCTBUE MCKAY IBYMSA BCHICCTBAMH U PCAKTUBOM, C IIOMOIIBIO KOTO- POro MOKHO
PasIMYMTh 3TH BEIIECTBA: K KaX/OH MO3UIMH, 0003HAUYCHHOIH OYKBOW, MOAOEPUTE COOTBETCTBYIONIYIO MO3HUIIKIO,
0003HaYeHHYIO T POIA.

BEIIECTBA PEAKTHB
A) KClu BaCly 1) Na2SO4
b) CuSO4 u CuCl, 2) NaOH
B) Zn(NOs)2 3) HCI

4) AgNOs

3amuumre B Ta0MUIy BHIOpaHHBIE MUMPBI MO COOTBETCTBYIOUIMMY OykBamu.OTBET:

A|Bb | B

Omeemom k 3a0anusm 18, 19 aensemcs yenoe uucno unu koneunas decamuunas opoos.

3adanus 18 u 19 evinonnsaromes ¢ ucnonvzosanuem credyroueco mexkcma.

18. Borunciute B mporeHTax MaccoBywo om0 a3ora B mMoueuae CO(NH2).. 3ammimmre dwmc- 0 ¢
TOYHOCTBIO JI0 LIEIIBIX.
Ortger: %.

19. PactBop moueBmHBl ¢ MaccoBoil jorneit 0,1% wucmonmb3yercss B KauecTBE BHEKOPHEBOW MOAKOPMKH

2
tomatoB. [Ipu noxkopmkax Ha pactenus HaHocutes 20 1 azora Ha 100 M~ . Ckoib-K0 rpaMMOB MOUYEBHHBI HY/KHO
3aTpaTUTh Ha 3eMENbHbIM yUaCTOK TaKOM MIIOMIAAbI0?
3anumuTe YUCI0 C TOYHOCTBIO 10 LenbIX.OTBET:
r.

Yacmo 2

20. Vicroms3ys METOI SJEKTPOHHOTO OanaHca, paccTaBbTe KOI((HMIMEHTH B YPaBHEHHH PEaKIMH, CXeMa
KOTOPOM:
SOz + 12 + HO o HI + HaSO4
OmnpenienuTe OKUCIUTEND ¥ BOCCTAHOBUTETD.

21. J[ana cxema mpeBpaleHHIL:
CaCl, o CaCOs O

Hanumire MonexyaspHbIe YpaBHEHHS PEAKIIHii, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTh YKa3aHHbIE
npeBpanieHns. [l mepBoro npeBpamieHust COCTaBbTE COKPAMEHHOE HOHHOE YPaB- HEHHUE PEAKIHH.



22, Tlpu no0aBieHHH K PACTBOPY THAPOKCH/IA Kalus ¢ MaccoBoil joneid menoun 10% u3- ObiTKa pacTtBopa
nutpara Meu (I1) odpasoBancs ocaok maccoid 9,8 r. Ompenenure Maccy Mc- XOIHOTO PACTBOPA MIETOYH.

Hpaxmuqecmﬂ yacmo

JlaH pacTBOp cynb(harta MarHus, a TakKe Habop CIeayIOMIX PEAKTHBOB: LIUHK; CONSIHASKUCIOTA;
pacTBOPBI THAPOKCH/IA HATPHS, XJIOpKa Oapys U HUTpaTa Kajusl.

23. Vcrons3yst TOJNBKO PEAKTHBBI M3 MPUBEAEHHOTO IMEPEUHs, 3alMIINTE MOJICKY/IAPHbIC YPABHEHHUS
JIByX peaKilii, KOTOpble XapaKTepH3ylT XMMUUECKHE CBOICTBA Cynb(aTa MarHus, ¥ YKaKHUTE MPU3HAKH HX
NpOTEeKaHus (3amax rasa, [BET 0Ca/IKa UM pacTBOPA).

24. TlpoBemuTe XMMHYECKHE PEAKIMH MEKIY CYTb(pATOM MarHus ¥ BHIODaHHBIMH BEIle- CTBAMH B
COOTBETCTBUM C COCTABJICHHBIMH YPAaBHEHUSIMH pEAKIUH, COONIOAs MpaBHiIa TEXHU- KU 0E30MaCHOCTH,
NpHUBEEHHBIE B MHCTPYKLMH K 3a1aHut0. [[poBepbTe, MpaBUiIbHO JIM YKa3a- Hbl B OTBETE HA 3aJjaHKe 23 TIPU3HAKK
NpoTeKaHus peakimid. [Ipu HeoOX0AMMOCTH TOTIONHUTE OTBET UM CKOPPEKTUPYHTE €ro.

Kpumepuu oyenxu

Cucmema OYeHUuearusd pa6ombz no xumuuYacmo 1

BepHoe BbIonHeHwe Kaxnoro u3 3axanuii 1—3, 5—8, 11, 13—16, 18, 19 onenuBaercs 1 6amiom.

3a MOMHBIN MPaBUILHBIA OTBET HA Kaxnoe u3 3afanuii 4, 9, 10, 12 u 17 craButcs 2 6anna; eciu J0mMyImieHa
oJiHa oIIMOKa, TO OTBET olleHuBaeTcs B |1 Oawt. Eciu pomyueHst iBe u Ooiee OMMOKK WM OTBETA HET, TO
BeIcTaBisieTcs O 6aioB.

Homep 3apanus IIpaBuabLHBIA OTBET Homep 3apanus IIpaBuabHBIA OTBET
1 45* 11 14*
2 155 12 213
3 132 13 35*
4 314 14 34*
5 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47
9 134 19 43

10 132

*[Topsinok caenoBanus mUQp B OTBETE HE UMEET 3HAYCHHS.



Yacmo 2
Kpumepuu oyenusanust 6vinonnenus 3a0anuil ¢ pazgepHymvlM 0meemom

20. Vcromb3ys METOJ 3JMEKTPOHHOTO Oalianca, paccTaBbTe KO (UIMEHTHI B ypaBHEHHUPEAKIIHH,
cXeMa KOTOpOHM:

SOz + 12+ H2O o HI + H2S04
OHpeI[eJII/ITe OKHCJIUTECIIb 1 BOCCTAHOBUTCIIb.

Conep:xanue oTBeTa M YKa3aHus 10 bana
OlLleHUBAHU IO bl

JneMEeHTHI OTBETA:
1)) CocTaBneH 3MeKTPOHHBIN OataHc:

15 255
11942021
2

2) PaccraBnens! ko3 uimeHTs B ypaBHeHuH peakuun.SO;

+ 12 + 2H20 = 2HI + H,SO04

3) Vkasano, uto SO (WH cepa B CTENEHH OKHMCICHUS +4) SBIAETCS BOCCTAHOBUTE-JIEM,
a 101 — OKHUCIIUTENIEM.

OrBer HpaBI/IJIBHBII\/'I )i HOHHBIﬁ, BK/IIOYaCT BCC HA3BAHHBIC BBIIIC 3JICMCHTHI

HpaBI/IJH)HO 3aIIACaHbl JIBa 3JICMCHTA OTBETA

HpaBI/IJH)HO 3amnycad OJUH 3JICMEHT OTBETA

Bce sneMeHTHI 0TBETA 3aNUCaHbI HEBCPHO UJIH OTCYTCTBYIOT

W O k| N w

Maxcumansroii bann

21. [Tana cxema npeBpalieHui:

CaCl,oCaCOs b

XoCa(OH);



Hamummure MOJICKYJIAPHBIC YPABHCHUA peaKum"I, C IIOMOIIBIO KOTOPBIX MOXKHO OCYIICCTBUTH YKa3aHHBIC

npeBpanieHus. [ nepBoro npeBpamieHus COCTaBbTe COKPAIEHHOE HOHHOE YPaB- HEHUE PEAKLIHH.

Conep:xanue 0TBeTa M YKa3aHUs 10
OIleHUBAHUIO

Bann
bl

DJIEMEHTHI OTBETA:
Hammcansl ypaBHEHHs peakinii, COOTBETCTBYIONIUE CXEMeE
IpeBpalleHUi:
1) CaCl, + Na,CO3 = CaCOg3 + 2NaCl
2) CaCOs b Ca0 +CO0;
3) Ca0 + H,0 = Ca(OH).
CocTaBiieHO COKpANIEHHOE MOHHOE YPaBHEHKE MEPBOTO MPEBPAIICHIS:
4) ca®" +co? =caco
3 3

OtBer HpaBI/IJH)HHﬁ )i HOHHin/'I, BKJIIOUACT BCC HAa3BAHHBIC BBIIIC 3JICMCHTHI

[IpaBuibHO 3anMcaHbl TPH YPAaBHEHUS PEAKIIUH

HpaBI/IHBHO 3allUCaHbl IBAd YPABHCHUA PCAKIUHN

HpaBI/IHBHO 3alIMCaHO OJHO YPAaBHCHUC PCAKIINHA

Bcee ypaBHeHus peakuyil 3alUCaHbl HEBEPHO WM OTCYTCTBYIOT

Maxcumansroiil bann

B = T B O T B 6 R R S

22, Tlpu 100aBIeHHE K PACTBOPY TMAPOKCHIA Kalus ¢ MaccoBoil poxeit mienoun 10% wu3- ObITKa pactBopa
nutpata Men (I1) obpasoBancs ocamxok maccoid 9,8 r. Ompenenure Maccy Mc- XOIHOTO PAaCTBOPA MIETOYH.

Couepmaﬂne 0TBETA U YKa3aHus 1O
OICHUBAHMUIO

Baaa
bl

DreMeHThI 0TBETa:

1) CocTaBIeHO ypaBHEHHE PeaKIiy:

2KOH + Cu(NOs3), = Cu(OH), + 2KNO3

2) PaccunTaHo KOJTMYECTBO BEMIECTBA THAPOKCHUIA KATHSI, 3aTPAUCHHOTO B Pe3yIIbTaTe
peakuuu:

n(Cu(OH)2) = m(Cu(OH)2) / M = 9,8 : 98 = 0,1 monb

1o ypasuenuto peakiuu N(KOH) = n(Cu(OH)2) - 2 = 0,2 monb

3) Ompenenena Macca pacTBOpa THAPOKCHIA KaJIHS:

m(KOH) = n(KOH) - M(KOH)=0,2-56=11.2r

m p-pa=m(KOH) /o -100=11,2:10-100=112r

OrBer HpaBI/IJILHHﬁ u HOHHLIﬁ, BKJIIOYAC€T BCC HA3BAHHLIC SJICMCHTEI

HpaBI/IHBHO 3aIIACAaHbI JBa U3 Ha3BAHHBIX BBIIIC DJICMCHTOB

HpaBI/IHBHO 3aycaHo OAHO M3 Ha3BAHHBIX BBHIIIC 3JICMCHTOB

Maxcumanvuoiti bain

W k| N W

Hpaxmuqecmﬂ yacmo

Jlan pactBop xmopuza xene3a (1), a Takke HabOp CEIYHOMUX PEAKTHBOB: Melb; CONSHASKHICIOTA;




PacTBOPBI THAPOKCH/IA HATPUS, HUTpaTa cepedpa 1 XJI0pua Kajius.

23. Vcrons3yst TOIbKO PEAKTHBBI W3 MPHBEAEHHONO MEPEUHS, 3aMHIIUTE MOJICKYIISPHbIE YPABHEHHUS
JIBYX PEaKLUi, KOTOpbIE XapakTepU3ylT XUMHUUYecKue cBoiicTBa xiopuna xkene-3a (III), n ykaxure npusHaku
UX IPOTeKaHus (3amax rasa, IBeT 0caka WIH pacTBOpa).

Couepmaﬂne 0TBETA U YKa3aHud 1O bana
OICHUBAHMUIO bl

DJIEMEHTHI OTBETA:
DIeMEHTHI OTBETA:

CoctaBieHbl ypaBHEHHS ABYX PEaKLMil, XapaKTepHU3yIOLIie XUMUIECKHE
cBoiictBa xnopuza xenesa (1), 1 ykazaHbl IpU3HAKK UX MPOTEKAHUS:

1) FeClz + 3AgNOs = Fe(NO3); + 3AgClo
2) BbIajIcHKE OEII0r0 TBOPOKUCTOTO OCAIKA;
3) FeCls + 3NaOH = Fe(OH)so + 3NaCl

4) BpmazieHne Oyporo ocajka

OrBer HpaBI/IJIBHHﬁ )i HOHHBIﬁ, BK/IIOYAaCT BCC HA3BAHHBIC JJICMCHTHI

[IpaBuiIbHO 3anMCaHbI TPU FIEMEHTA OTBETA

HpaBI/IHBHO 3allMCaHbl 1Ba 3JICMCHTA OTBCTA

HpaBI/IJH)HO 3aIIMCAaHO OJMH 3JICMCHT OTBCTA

Bce anemeHTsI 3anucaHbl HEBCPHO WK OTCYTCTBYIOT

B~ O kP, DD W B>

Maxcumanvuoiti baun

24, TlpoBeuTe XUMHYECKHE PEAKIMH Mexay pacTBopoM xmopuna xkenesa (l1I) u BbiOpan- HbeMH
BEILECTBAMU B COOTBETCTBUM C COCTABIECHHBIMH YPAaBHEHHAMHU peaklu, coOirofas mpa- BUIa TEXHUKU
Oe3onacHocTH. [IpoBepbTe, MpaBUIIBHO JIM YKa3aHbI B OTBETE Ha 3aJjaHue 23NPU3HAKK NPOTEKAHUS PEAKIIHIA.
[Tpu HE0OXOIMMOCTH JIONONHUTE OTBET WM CKOPPEKTUPYIITE €ro.

Conepmaﬂue 0TBETA M YKa3aHud 110 bann
OICHUBAHUIO bl

XVMUYECKUN SKCIIEPUMEHT BBINOJHEH B COOTBETCTBUM C MHCTPYKLMEHK

3a/1aHuIo 24!

+ 0TOOp BeIIeCTB MPOBEIEH B COOTBETCTBUH € MyHKTaMH 3.1—3.5 HHCTpYKLKH;

* CMEIMBAHKE BEIIECTB BBINOIHEHO B COOTBETCTBHY € MyHKTaMu 3.6—3.8 HHCTPYKIMK

XUMHYECKHH SKCTIEPUMEHT BBHITIONHEH B COOTBETCTBHH C MPaBUIAMK TEXHUKU 0€30MacHOCTH 2
[IpaBuna TeXHUKN O€30MACHOCTH HAPYILIEHbI PU 0TOOPE MM CMELIMBAHUU BENIECTB 1
[IpaBuia TeXHUKM O€30MaCHOCTH HApYIIEHb! KaK Py 0TOOpE, TaK U NPU CMEIIMBAHUH 0
BEILIECTB

Maxcumanvnwii 6ann 2

Ilpu Hapywenuu npasun mexnuxu 0e30nACHOCMU, KOMOPOe MOdcem HaHecmu yuepo
300p08bI0 CAMO20 IK3AMEHYEeMO20 Ul OPY2UX VYACMHUKOB IK3AMEHA, IKCnepm 005~ 3aH
NpeKpamumy 6bINOIHe e IKCHEPUMEHMA 00YUaAIOUUMCA

MakcumaibHOe 4uci0 02717108 32 BbiNoJIHeHHe padoThl = 40.



0€

TemaTnyeckoe niaaHupoBaHue

TemaTn4eckoe IJIAHUPOBAHUEC MaTepuaJjia B 8 KJ1acce

Ne Kou-Bo Henonb3oBanue
Tema Conep:xkanue LleneBasi ycTaHOBKa ypoka Ilnanupyembie pe3yJbTaTbl
n/n 4acoB 00opya0BaHus
1| Meromst nosnanms 5 | lpaxrideckas padora Ne 1 3HAKOMCTBO C OCHOBHBIMU YMeHnue monb30BaThes Harpe- Jlatunk  Temmepa-
XUMuH.  Dkcrepu- | «M3ydeHue cTpoeHus Ia- METOJaMH HAyKH BaTEJILHBIMH PUOOPaMH Typsl  (TepMorap-
MEHTAJbHBIE OCHO- MEHN» HBIH), CIIUPTOBKA
BBl XUMHH
2| Merox! nosnanus B | J1aboparoprptii ormerr Ne 1 3HAKOMCTBO C OCHOBHBIMU Onpenensatb BO3MOXHOCTb Jlatunk  Temmepa-
xumun.  Dkcrepu- | «10 KaKol TeMIepaTypbl METOJaMH HayKH TIPOBECHUA PEAKLMI U TIPO- Typsl  (Tepmomnap-
MEHTANbHBIE OCHO- MOHO HarpeThb BCLIC- 11ECCOB, TPEOYIOIIUX Harpe- HBIH), CIIUPTOBKA
BBl XMMUH CTBO?» BaHUA
3 | Merogs! mosnarms B | J1abopatoprerii o Ne 2 Jlatb npezncrasieHue o Ymenue BoIOMpaTh mpuOopsl 11 | JlaTuuk Temmepa-
xumuu.  Dkcnepu- | «MI3MepeHue  TeMIEpaTypel | tourocT H3Meperuit - IPOBEACHUS U3MEPEHUI, TYpBI IIATHHO- BBIH,
MEHTaJIbHbIE OCHO- | KUIICHUA BOIBI C TIOMOUIBIO | poBBIX JATYMKOB U aHAJIO- TpeOyIomKX TOYHOCTH MOKa- TEPMOMETD,
Bbl XUMUH AaT4MKa TEMIEPATyphl U TOBBIX MPUOOPOB 3aHUH. JIIEKTPHYECKas
TEPMOMETPa» IJIMTKA
4 | Meronp! nosnanus B | Jlaboparopbiit onbir Ne 3 Cdopmupoats npescTas- 3HaTh MPOLIECCHI, MPOTEKAI0- Hatuuk Ttemnepa-
XUMHH.  DKCHepH- «Onpezienenne TeMIEpaTy-phl | JeHne 0 TeMIepaType 1€ TIPY TUTABJICHUH BEIECTBH | TYpbl (TepMomap-
MEHTaJIbHBIE OCHO- | IVIABJICHUA M KPUCTAT- TIaBIEHNs, 00pPaTUMOCTH UX KPUCTAIIM3ALIN HBbIiA)
BBl XIMUHU JM3aly MeTaa» IJIABJICHHA U KpUCTAIIIN3a-
1002078
5 | MepBoHayabHbie Jlaboparoprsiit ombir Ne 4 OKCIEpUMEHTATIBHOE VMeThb 0TIM4aTh BOJONIPO- JlaTunk smexrpo-
XUMHUYECKUE TTOHS- «Omnpenenenue BOIOIPO- OIpENeTICHIE TUCTHILIH- BOJIHYIO BOAY OT AUCTHIUIAPO- MPOBOJHOCTH,
i, YncThle Beme- | BOAHOI U JMCTHLIHPOBAH-HOH | poBaHHOM M BOJONPOBO- BaHHOM, 3HATh, MI0YEMY JIA 1n¢poBoit Mu-
CTBa M CMECH BOJBI» JTHOM BOJIBI MIPOBEIECHNUS IKCIICPUMEHTOB KpOCKOII
HCTIONB3YIOT JUCTHILINPOBAH-
HYIO BOJlY
6 | Iepsonauansusre JleMOHCTpalMOHHBIH JKC- N3ydyenne XMMHYECKHX SB- YMeTb oTmyath puznuecKue Jlaruuk Temnepa-
XHMHYECKHE TTOHS- nepumeHT Ne 1 «Bbinene- JICHUM IIPOLIECCH 0T XUMUYECKHX pe- TypbI IJTATUHOBBIH

. PU3nueckue u
XUMHYECKUE SBJIE-
HUA

HYE U MOTJIONIEHNE Tell- Ja —
IIPU3HAK XUMHYC-
CKOH peaKium»

aKIUH




T€

Ne Kou-Bo Henonb3oBanue
Tema Copnepxanue IleaeBast ycTaHOBKa ypoKa Ilnanupyemble pe3yabTaThl
n/n 4acoB o0opynoBaHus
! | MepBoHauanbHeIe JleMOHCTpalMOHHBIH 3KC- W3yuenue sBiIeHAN TP 1 3HaTh, YTO TIPU NPOTEKAHUN [Tpubop ans
XUMUYECKUE MOHSA- nepuMeHT Ne 2. «Pa3noxe-Hue | pa3noxkeHUH CIOKHBIX Be- peaxiiuit MOIICKYJTbI BELIECTB OIBITOB C JJICK-
tus. [IpocTsie u BOJIbl JIEKTPUUECKHM TOKOM» | ILIECTB pa3pyIIAOTCs, @ ATOMBI CO- TPUYECKHM TOKOM
CIIOHBIE Belle- XpaHAOTCA (1151 BELIECTB C
CTBa MOJIEKYJISIPHBIM CTPOCHUEM)
8 | MeponauanbHbie JleMOHCTpalMOHHEIH 3KC- OKCIEpPUMEHTANIbHOE  JIOKa- 1 3Hath (OpMYIUPOBKY 3aKoHau | Bechl aneKTpoH-
XUMUYECKHE TIOHS- nepumeHT Ne 3. «3aKoH co- 3aTelbCTBO JEHCTBUA 3aK0-Ha YMETb IIPUMEHATH €TI0 Ha HbIE
TUA. 3aKOH COXpa- XPaHEHHUs Macchl Be- LECTBY TIPaKTUKE, IIPH PEILIEHUH pac-
HEHHS Macchl Be- 4ETHBIX 37124
LIECTB
9 | Knaccsl Heoprauu- JIeMOHCTpalMOHHBI ~ 3KC- | DKCIEPUMEHTANIbHO  OIpe- 1 3HaTb 00BEMHYIO 10JTHO CO- [pubop nns
YECKUX COe/IMHE- nepumeHT Ne 4. «Onpepe- | fenuTh CcolepkaHue KHc- CTaBHBIX 4acTe! BO3yXa OIIPE/IENEHHS CO-
Huit. Cocras Bo3- JICHHE COCTaBA BO3TYXa» 70poja B BO3yXe CTaBa BO31yXa
Jlyxa
10 | Knaccer Heopranu- Ipaxrraeckas padora Ne 2 CuHTe3 cOoMM U3 KUCIIOTHI U 1 Ywmers npoBoauTh mpocTer- mue | Ludposoit Mu-
YeCKHX COC/MHE- «ITomy4enune MeTHOTO KY- OKCHJIa MeTalIa CHHTE3bl HEOPTaHUYE- CKHX KPOCKOII
auii. ColicTBa mopoca BEIIIECTB C UCII0Ib30Ba-HUEM
KHUCJIIOT. MHCTPYKLIH
11 | PacrBopst Jlaboparoptii orerr Ne 5 HWccnemoBaTh  3aBHCHMOCTb 1 Nwmerts npezcrasienue o pas- Jlarumk Temnepa-
«/3y4yeHne 3aBUCUMOCTH PaCTBOPUMOCTH OT TEMIIE- HOM 3aBUCHMOCTH PacTBOpPH- TYpBI IIATUHOBBIA
PAacTBOPHMOCTH BEWIECTBAOT | paTypsl MOCTH BEILIECTB OT TeMIepa-
TEMIIEPATYPbD» TYpBI
12 | PactBopsr JlaGoparopretit ombir Ne 6 IloxasaTb 3aBHCHMOCTD 1 YMeTb Henonb30BaTh HHGPO- [udpooit Mu-
«Habmonenue 3a poctoM PacTBOPUMOCTH OT TeMIIe- BOH MUKDOCKOII JUIS U3y4Ye- HUS | KPOCKOIT
KPHUCTAJIJIOB) paTypsl (GopMbI KpUCTAILTOB
13 | PactBOpBL JlaboparopHerii omsiT Ne 7 CdopmupoBaTh OHATHS 1 VmeTh mpesicTaienne o pas- | JlaTdik TeMiepa-
«IlepechimienHblit pac-TBOp» | «pasOaBICHHBIN PaCTBOPY, JIMYHON HACHIIEHHOCTH PAc- | Typbl IIATHHOBBII

«HACBINICHHBIN PacTBOPY,
«IIEPECHILLEHHbII paCTBOP»

TBOpa PacTBOPSIEMBIM BelIe-
CTBOM




IIpooonicenue

Ne Kous-o Hcnoas3oBanue
Tema Conep:xanue LlesieBast ycranoBka ypoka [l1anupyeMble pe3yabTaThl
n/n 4acoB 00opya0BaHMs
14 | PactBopsI Ipaxrideckas padora Ne 3 CoopmupoBats  HpecTas- 1 YMeTb onpeenaTh KOHLEH- JlaTyuk onTye-cKoi
«Onpeyienenne KOHIEH- JIEHHE O KOHIEHTpAaLWU Be- TPAIUIO PACTBOPA, UCTIONB3YS IUIOTHOCTH
Tpaiy BeIECTB KOJIOpH- IIECTBA M KOJMYECCTBEHHOM UHCTPYKLHIO
MCTPUYCCKUM 110 Kaﬂl/l6p0' aHaJIu3e
BOYHOMY TpaduKy»
15 | Kpucramoruapa- JlaGopatopiit omerr Ne 8 Cdpopmiposatb moHsTHE 1 3HaTh CIIOCOOHOCTH KPUCTAIT- Jlatunk Temnepa-
TBI «Onpeienenue Temnepaty-ppl | «Kpucramiornapary JIOTUAPATOB Pa3pymIaThCS MPU TYypbl [JIATUHOBBIH
Pas3I0oXKEHUA KpUCTaI- HarpeBaHuu
JIOTUApaTa
16 | Kuaccor HEOpraHu- IIpakrideckas pabora Ne 4 CdopmupoBaTh mpejicTaB- 1 Ymets onpenensts pH pac- Harauk pH
YECKUX COCIUHE- «Onpenenenne pH pacTBo-poB | nenue o pH cpensl kak xa- TBOpPOB
Huil. OcHOBaHUA KHCJIOT U ILET0YeH PAaKTEPUCTUKU KUCIOTHO-
CTH pacTBopa
17 | Knacest HEOpraHu- Jlaboparoptii orerr Ne 9 Cdopmuposats npecTas- 1 [IpumeHsATh yMeHHUs 1o ompe- Harauk pH
YEeCKUX COeMHe- «Omnpenenenne pH pas- Jnenue o mkane pH JeneHuto pH B mpakTHYECKOi
gui. OcHOBaHMSA JINYHBIX CpEI» IEATCIbHOCTU
18 | Knaccsi HEOpraHu- JlaGopatopsiit omerr Ne 10 DKCTIEpUMEHTANBHO JI0Ka- 3aTh 1 [Tonumars cymHocTh mporec-ca Hatuuk pH, noza-
YECKHUX COCJIMHE- «Peaxuys HEUTPATN3a- MK». | XPUMHYECKHE CBOHCTBA HEWTpaTN3auy 1 IpUMe-HATh TOp 00BEMA KU
HUI. XUMHYECKHE JleMOHCTPAIMOHHBIH OCHOBaHUM TIPOLIECC HEMTpaIN3a- LMK Ha KOCTH, OtopeTka,
CBOMCTBA OCHOBA- okenepumeHT Ne 5 «OcHo- TIpaKTHKe JIaTYHK TeMIIepa-
HUit BaHus. TemnoBoit ekt TYpBI IUIATHHO- BbIH,
peaKkuu ruApOKCra Ha- TPUA JIATYMK JIaB-JICHUS,
C YIJICKHUCIIBIM Ta30M» MarHuT- Has
MeIlaJIKa
19 | Cpoitcrsa Heopra- Jlabopatoprsiit omsiT Ne 11 Hcnonb3oBaTh moiyueH- 1 YMeTb onpenensaTh KUcIoT- Harunx pH

HUYECKUX COEIN-
HEHUN

«OnpeﬂeneHHe KHCIOTHO-CTH
IIOYBbI»

HbIE 3HAHUS JUTS OTIpesie-
JICHUS KUCJIOTHOCTH pac-
TBOPOB

HOCTbB ITIOYB




Ne Koa-o Hcnoan3oBanue
Tema Conep:xkanue LeneBasi ycTaHOBKa ypoka Ilnanupyembie pe3yJbTaTbl
n/n 4acoB 00opya0BaHMs
20 | Xumudeckas CBs3b | JIeMOHCTPALHOHHBII ONIBIT [Toka3aTb 3aBUCUMOCTD 1 YMerb onpenenarTs ThI Kpu- JlaTunk Temnepa-
Ne 6 «Temmeparypa ruas- (M3MUECKUX CBOICTB Be- CTAJUTMYECKUX PEHMIETOK MO TYpBI TLIATUHO- BbIH,
JICHUA BCLICCTB C PasHBIMU IIECTB OT THIIA XMMHIECKON TEMIIEPATYPE TUIABJICHUA JaTYHK TEM-
PEIETOK» ITapHbIN
TemaTuyeckoe mianupoBaHue yueOHOro MaTepuaia B 9 kiacce
Ne Tema Copnepxanue LleneBasi ycranoBka ypoka | Koa-so | [Ilnanupyemsie pesynbratel | McnoanzoBanue
n/n 4acoB o0opyoBaHus
1| Teopus anexrpo- JleMOHCTPALMOHHBIH ONBIT [Tokasate, uTO pacTBoOpe- 1 3Harts, 4TO pacTBOpe- Jlaruuk Temmepa-
JIUTHYECKOH JHCCO- Ne 1 «TemnoBoit s¢dext HHE BEILECTB UMEET ALl HHE — (U3HKO-XUMHYCCKH TypbI IUTATHHOBBII
[HaIUN pacTBOpCHUA BCIICCTB B TIPU3HAKOB XUMHYECKON npomnece
BOJCH peaknuu
2 Teopus anexrpo- Ipaxruueckas padora Ne 1 BBenienye OHATHIL «dIek- 1 YMeTb IKCIIEPUMEHTAIEHO Jlaruuk anmexrpo-
JIUTHYECKOH JHCCO- «OMEKTPOITHTEI H HEITEK- TPOIMT» U «HEDIEKTPO- JTUT» OIPEIENATD DIEKTPOIUTEL 1 IIPOBOJHOCTH
UaIn TPOJIUTHD) HEDJIEKTPOJIUTHI
3 Teopus anexrpo- Jlaboparoperii ormerr Ne 1 Cdopmuposats npecTas- 1 3HaTh, KaKoe BIUSHHE OKa- Jlarauk snextpo-
JIUTHYECKOH JAUCCO- «BrmstHue pacTBopuTENsIHA JIEHWE O BIIUSHUM PaCTBO- 3pIBa€T BOJla Ha JHCCOLMA- MIPOBOAHOCTH
[MaIun AUCCOLHAIINIO» PUTENS HA TUCCOLUALUIO VIO BEILIECTBA
AIIEKTPOJIUTA
4 Teopus snexrpo- JlaboparopHsiit orerr No 2 OKCMEpPHUMEHTAILHO BBECTH 1 VMeTh onpenensTh CUIIbHbIE 1 Jlarauk snexrpo-
JUTHYECKOH JUCCO- «CunbHbIE U ClTa0BIe dIIEK- HOHATHE «CJIa0bIN JJIEK- c71abbIe HIEKTPOTHUTHI C TI0- IIPOBOTHOCTH

uuanyy. CuiibHbIE U
cnadble 3MeKTpo-
JIUTHI

TPOJIATHI»

TpOJIAT»

MOILBIO IATYUKA HIIEKTPOIIPO-
BOJIHOCTH




IIpooonicenue

IIpooonsicenue
Ne Tema Conep:xanue [leaeBast ycranoBka ypoka | Koi-so | Ilnanupyemsie pe3yastatsl | Hcnoab3oBanue
n/n 4acoB o0opynoBaHus
o Teopus snexrpo- JlaboparopHsiii orerr Ne 3 CdopmupoBath mpescTas- 1 3HaTh 3aBUCUMOCTD 3IIEKTPO- Jlarduk snextpo-
JIUTHIECKON JUCCO- «3aBHCHMOCTb BIIEKTPO- JICHUE O 3aBUCUMOCTH IPOBOJHOCTH PAaCTBOPOB OT [IPOBOJIHOCTH
JA05E000%051 IIPOBOJHOCTH PacTBOPOB 3JIEKTPOIPOBOAHOCTH pac- KOHLICHTPALMX HOHOB
CUJIBHBIX 3JICKTPOJIMTOB OT TBOPOB OT KOHIIEHTPALMH
KOHLIEHTPALIUU HOHOBY HOHOB
6 Teopus anextpo- IIpakrideckas pabora Ne 2 3aKkpenuTh NpeICTaBICHHEO 1 YMeTb 3KCIepUMEHTAIbHO JlaTunk snextpo-
JUTHYECKOH JHUCCO- «Ornpenenenne KOHIEH- 3aBUCHMOCTH DJIEKTPO- OIIPEAEIATh KOHIEHTPALUIO IIPOBOJHOCTH
JR05EE000207¢ Tpaiuu COJIM TI0 3JICKTPO- IPOBOJJHOCTH PacTBOPOB OT COIIM B PACTBOPE € TIOMOILBIO
[IPOBOAHOCTH PaCTBOPA») KOHICHTPAIIMK HOHOB JaT4iKa 3EKTPOIPOBOHO- CTH
| Teopus snextpo- Jlabopatopbit ombir Ne 4 UccnenoBats  0coOEHHOCTH 1 [IpumensTs 3HaHuA O peak- | JlaTduk smekrpo-
JIMTHYECKOH JUCCO- «BsanmozeicTBrE  THIPOK- IPOTEKAHUA PEAKUMU  Hel- MY HEUTpaJIM3aliy B UHBIX MPOBOJHOCTH,
[MaInN. cuua Oapust ¢ CepHOH Kc- Tpanu3anuu YCIIOBUSIX 1103aT0p 00BEMa
Peaxuun noHnoro JIOTOM JKUIKOCTH, OF0-
obmeHa peTka
8 Teopus anexrpo- JlabopatopHsiit omerr Ne 5 OKCTEpPUMEHTANBHO T10Ka- 1 3HaTh, 4TO BCE PacTBOpUMBIE B | JlaTdmk aneKkTpo-
JIUTHYECKOH JUCCO- «O6pazosanue coneil am- 3aTh 00pa30BaHIE HOHOB BOJIE COJIM SBJIIFOTCS CUJIb- | IIPOBOJHOCTH
A MOHHUS» IpH peaKkuy aMMHaKa ¢ HBIMH JJIEKTPOIUTAMH
KHCIIOTAMH
9 | Xummeckne peak- Jlabopatopbiit ombrr Ne 6 M3ydeHne OKuCIMTENBHO- 1 NmeTs npencrasienye o Te- Jlaruuk Temmepa-

85058
OxucnurensHo-
BOCTAHOBHTEIb-
HBIE PeaKIun
(OBP)

«/3ydeHne peakuuu B3au-
MOJICHCTBUS Cynb(uTa Ha-
TpUsl ¢ MEPOKCUIOM BOJO-
pona»

BOCCTaHOBHUTCJIBHBIX ITPO-
LECCOB, MTPOTCKAIOIINX C
BBIJICJICHUEM S3HEPIUU

10BOM 3 dexTe OKUCIH-
TeJbHO-BOCCTAHOBUTENBHBIX
peaxiuii

TypbI IUTATHHOBBII




S€

Ne Tema Copnepxanue LleneBasi ycranoBka ypoka | Koa-so | Ilnanupyemsie pesyabratsl | HcenmoanzoBanue
n/n 4acoB o0opynoBaHus

10 | Xummuaeckne peax- | Jlaboparoprerii o Ne 7 Jlokaszarb, 4TO B IpoLEcce 1 Nmerts npeacrasieHus o pas- Harunk pH

. OBP «M3menenne pH B xoze nporekanuss OBP Bo3mox- JIMYHBIX TIPOJYKTaX OKHCIIHA-
OKHCIIUTENbHO-BOCCTAHO- HO 00pa3oBaHHE KHCIOTHI TEIBHO-BOCCTAHOBUTEIBHBIX
BUTEJIbHBIX PEAKIIUID YUTH TETIOYH peaxuuit

11 | Xummueckue peax- | JIaboparopbit omerr No 8 KomuecTBeHHO 0xapakTe- 1 3HaTh, 4TO METAIUIBI ABIAIOT- s | J{aTumk Hampsbke-

uu. OBP «CpaBHHUTEIIbHAS XapaKTe- PU30BaTh BOCCTAHOBUTEIb-HYIO BOCCTAHOBHTEIAMU C pPa3- HOM | HUA
PHUCTHKA BOCCTAHOBUTCIb- CIOCOOHOCTb METal- JI0B BOCCTaHOBUTEILHOM cro-
HOH CIIOCOOHOCTH METall- COBHOCTBIO
JIOB»

12 | Xummeckne peak- | JleMOHCTpalOHHbIE ONBI- Tl | MI3y4uTh 3aBHCHMOCTH CKO- 2 3HaTh 3aBUCUMOCTb CKOPOCTH [pubop mns un-
. Ckopocts xu- | Ne 2 «/3yueHue BiusA- HUS | POCTH pEaKLUUU OT pa3Iny- PEaKIMK OT PA3NUYHBIX (ak- JOCTPALIUH 3aBU-
MHYECKO! peaklui | pasiuyHbIX (DaKTOpoB Ha | HbIX (aKTOpOB TOPOB — TEMIIEPATYPbI, KOH- CHUMOCTH CKOPO- CTH

CKOPOCTb pEAKLIUM» LEHTPALKH PEArPyIOLINX Be- XUMHUYECKON
LIECTB, KATAIM3aTOPa, IPUPO-Jbl | PEAKIUH OT yCIIo-
BEILECTB, MIOLIAIH BUU
COIPHKOCHOBEHHUS BEILIECTB

13 | Hemerammst. Tano- JleMOHCTDAIIHOHHBIi OTIBIT DKCTIepUMEHTANBHOE U3Y- 1 3Hath (u3MUECKHe U XUMUYe- Anmnapar g

T'CHBI Ne 3 «M3yyenue usmde- yeHne (U3NYECKux U Xu- CKHE CBOJICTBA TaJIOTECHOB. IPOBEIEHHS XH-
CKHX 1 XUMHHYCCKUX MHYECKUX CBOWCTB XJIOpa VMeTh 3auchIBaTh YpaBHEe- HAS | MHYECKHX MpO-
CBOHCTB XJIOPa» PEaKIyii TaloreHoB C Me- neccos (AIIXP)
TaUIaMH, HEMETAUIAMH, MX
Pa3IMYHYI0 OKHCIUTEIbHYIO
CIIOCOOHOCTh
14 | I'anorensl Ipaxrraeckas padora Ne 3 Onpenenuts  cozepxkanue 2 YMeTh NpUMEHATh HOHOCE- JlaTunk xnopun-
«Onpezienenne coaepKa-Hus XJIOpUI-HOHOB B HCCIENY- JICKTUBHBIC JJATYMKU HOHOB
XJIOPUJ-HOHOB B ITHTHEBOM €MBIX PACTBOPaX

BOJEY




9€

IIpooonicenue

Ne Tema Coaepixanue LleneBasi ycranoBka ypoka | Koa-so | Ilnanupyemsie pesyabtatsl | HMcnoanzoBanne
n/n 4acoB o0opynoBaHus
15 | Ceposonopox, JleMOHCTPaIHOHHBII OTIBIT: W3y4uts nabopatopHble 1 3Hatb 1ab0paTopHbIE COCO- OBl | Armmapar st
Cynb(uapI «llomydenne cepoBOIOPO-1a U | ¢riocoObl OTYUEHHUS CEPO- TIONY4EHHS CEPOBOZOPO- Aa, ETO NPOBEJICHUS XU~
H3y4CHHUE Er0 CBOUCTBY. BOJIOPO/IA, €0 CBOKCTBA U (huHyUecKue ¥ XUMH- YECKHUE MUYECKHX PeaK- Ui
JlabopaTopHEIii OTBIT: CBONCTBA CYJIb(PHI0B CBOICTBA. YMETh MPO-BOIUTH (AITXP), mpu-60p
«CuHre3 cepoBoopoa. KAQUECTBEHHbIC PEAKLUU HA JUIS TIOMTy4e- HUst
KauecTBennble peakuuu Ha CEPOBOZOPOJ] ¥ COHA Ta3oB WM almapar
CepOBOZOPOJ U CYIb(HU- IbI» CEPOBOZOPO/IHOM KHC- JIOTHI, Kumnma
COCTaBIIATb COOTBET- CTBYIOLLIHE
YPaBHEHHUS XUMHU- YECKUX
peaxiuii
16 | Hemerammsr. Oxcn- | JA€MOHCTDALOHHBIN OIBIT U3yuuTh cBOiicTBA CepHU- 1 3HaTh hu3nUECKHe U XUMHYE- Anmnapar s
1b1 cepbl. CepHu- Ne 4«M3y4enne cBOHCTB CTOrO rasa CKHE CBOJCTBA CEPHUCTOTO Ta3a. | MPOBELECHUS XH-
cTas KUCI0Ta CCPHHMCTOrO rasa u CCpHH- YMeTh 3aIUChIBATL YPABHEHUA | MUUYECKUX PeaK-Luii
CTO¥ KHCIOTBD peaxuuii rasa ¢ BOJIOH, co (ATIXP)
1Ien104aMu
17 | Hemeramsr. Au- Jlabopatopbiit orbir Ne 9 DKCTIepPUMEHTANBHO JI0Ka- 1 3HaTh, YTO PacTBOp AMMHAKAaB Jlatuuk 3nexrpo-
MHAK «OCHOBHBIC CBOVICTBA aM- 3aTh PMHAICKHOCTD pac- BOJIE — CIA0BI ANMEKTPO-THT. MIPOBOJTHOCTH
MHaKa» TBOpa aMMHAaKa K Cla0bIM YMeTh OnpeneniarTh 970
AIIEKTPOJIUTAM CBOJICTBO € IIOMOIIBIO AaT4H-Ka
ANIEKTPONPOBOAHOCTH
18 | Oxcnn asora (IV) JleMOHCTpalMoHHbIE ONbI- THI: | M3y4uTh IPOMBILUIEHHBIE U 1 3HaTh IPOMBILLICHHBIE U J1a- Tepmopesucrop-

«[Tomyuenue okcuaa a3ora
(IV) 1 u3yueHue ero CBOKCTBY;
«Oxucnenue ok-cua a3oTa
(IT) mo oxcuma azora (IV)»;
«B3aumopeii- cTBHE oKcUIa
azota (IV) ¢ Bomoit u
KUCTIOPOJIOM, MO-TTyYeHHe
a30THOM KHCIIO- Th)

nabopaTopHbIe CIOCOObI
TIOTyYeHUs OKCHA a30-

Ta (IV), ero cBoiicTBa, npu-
MEHEHHE B TIPOM3BOJICTBE
a30THOM KUCTIOTBI

00opaTopHBIE CTIOCOOBI Oy~
venns okcupa asota (IV), ero
(hu3nUeCcKre U XUMHYECKHE
CBOICTBA. YMETh COCTaBIIATh
COOTBETCTBYOIIME YPABHEHHUS
XUMHYECKHX PEAKIH.

YMeTh 00BACHATh IPUMEHE-
Hue okcuna asota (1V) B mpo-
M3BOJICTBE A30THOI KHUCIIOTHI

HEIH JaTYHK TEM-
TepaTypbl, JaTUUK
pH, nar4ux smex-
TPOIPOBOJHOCTH,
anmapar Jyis mpo-
BEJICHHS XUMHYE-
CKHX pPEaKIuit
(AITXP), maruur-
Has MeLIanka




IIpooonsicenue

Ne Tema Conep:xanue [leaeBast ycranoBka ypoka | Koi-so | Ilnanupyemsie pe3yastatsl | Hcnoab3oBanue
n/n 4acoB o0opynoBaHus

19 | Asornas kucnoran | IIpakirdeckas pabora Ne 4 DKCTEPUMEHTANIBHO OIpe- 2 VMeTb UCII0IIb30BaTh HOHOCE- JlaTunk HUTpat-

e€ com «Onpezenenye HUTPT-HOHOB B | jiermuTh COZIEpXKAHKE HU- TPAT- JICKTUBHBIC JATYMKH IS HOHOB
IIUTATEJILHOM PacTBOPE» VIOHOB B PacTBOpax OTpe/IeJIeHUs HOHOB

20 MunepanbHbie JlaboparopHsiii orerr Ne 10 DKCTEpPUMEHTANBHO pa3iiy- 1 VYMeTh 3KCIIEpUMEHTAIIBHO JlaTunk snexrpo-

y,[[06peHI/I$I «Omnpezenenye aMMuad- HOM YaTh MOYEBUHY U MHUHE- OIpeNeNaTh MOUEBHHY IIPOBOJHOCTH
CCJIMTPBI U MOYCBUHBI» paJibHBIC yn06peHH;[

21 | Meramst. Kam- JlaboparopHsiit ombir Ne 11 DKCTepUMEHTANbHO yCTa- 1 3HaTh CBOICTBA COEIUHEHUH JlaTauk smexTpo-
. CoenuHeHNS «BsaumonencTeue  M3BECT- | HOBHTH o0pa3oBaHue KaJbLHs U €r0 3HAYCHHE B IIPOBOJHOCTH,
KaJabLus KOBOM BOJbI C YITICKUCIIBIM | cpefHEid U KUCIOM COM TIPUPOJIE U KU3HU YETIOBEKA MAarHuTHasg Me-

ra3om» ImasKa, mpudop
IS TIONTYYEHHUS
Ta30B WM anma-par
Kunmna
22 | Mertamsl Kenezo | JlaGoparopHsiii omsiT Ne 12 1 JlaTunk nasieHus

«OKHUCIIEHHE KeTe3a BO
BIQKHOM BO3/TyXe»

Uccnenosats mpouecce
NETPOXUMUYECKOH KOPPO-
3HH KeJe3a B BO3yXe

3HaTh, 4TO MpoLECC KOPpO- 3UK
METaJUIOB  TPOTEKaeT B
TIPUCYTCTBUM BOABI M KHCIO-
pona. 3HaTh (DaKTOpHI, YCKO-
PAOILKE MPOLECC KOPPO3UH







