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BBenenne

B obyuenun xumuu O0NbIIOe 3HAYCHUE UMEET SKCIEPUMEHT. AHATM3UPYS Pe3ybTaThl MPOBEIEHHBIX
OIIBITOB, YHalIUCCA y6e>1<z[a}0Tc;1 B TOM, 4YTO T€ WJIM WHBIC TCOPCTUICCKUC MPCACTABICHUA COOTBCTCTBYIOT
WIK IPOTUBOPEYAT PEalbHOCTU. TOJIBKO OCYLIECTBISA XUMUYECKHUI SKCTIEPUMEHT MOXKHO TIPOBEPHTh
JIOCTOBEPHOCTh MPOTHO30B, CIIEIAHHBIX HA OCHOBAaHMH Teopuu. B mporiecce skcrepuMeHTaIbHOM paboThl
yyaruecst IpuoOpeTaroT OMbIT TIO3HAHUS PEATbHOCTH, SBJISIOUIMICS BaXKHBIM 3TarioM (OPMUPOBAHUS Y
HUX YO@XKICHHIA, KOTOPBIE, B CBOIO 0YEPEllb, COCTABIAIT OCHOBY HAYYHOTO MHPOBO33peHHs . Peanmsarms
YKa3aHHBIX LeNIel BO3MOXKHA MPH OCHAIIEHUH IIKOJIBHOrO KaOMHETa XMMHUH COBPEMEHHBIMH IPHOOpaMu 1
obopyzoBanueM . B pamkax HauuoHanbHOTO Tpoekta «O0pa3zoBaHKe» 3TO CTANIO BOMOKHBIM Omnarofaps
CO3/IaHHIO B 00111€00pa30BaTENbHBIX OPraHU3aLIAX, PACTION0KEHHBIX B CETLCKON MECTHOCTH U MAJIbIX
ropoJax, IIEHTPOB 00PA30BAHKS €CTECTBEHHOHAYYHOW M TEXHOIOTHIECKOH HampaBieHHOCTel « Touku
poctay . BHenpenue 3toro 00opyoBaHus MO3BOIUT KAYECTBEHHO M3MEHUThH MPOLECC 00yUCHHS XUMHUH .
KonmuuecTBeHHbIE SKCTIEPUMEHTHI TIO3BOJIAT TIOMYYaTh JOCTOBEPHYIO HHYOPMALMIO O MPOTEKAHAU TEX WK
MHBIX XMMHYECKHUX MIpoLeccax, O CBOMCTBAxX BelecTB . Ha 0CHOBE MONy4eHHBIX SKCIIEPUMEHTAIbHBIX
JaHHBIX 06y‘IaeMI>IC CMOTYT CaMOCTOSATCIIbHO A€JIaTh BBIBOBI, 0606HIaTI> PE3YIbTAThI, BBIABIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYAET CIIOCOOCTBOBATH MOBBIIICHUIO MOTHUBAIUU OOyYEHUS
IINIKOJIbHUKOB.

Hean u 3aapaun

+ Peanmsanus OCHOBHBIX 00II€00pa30BaTEIbHBIX MPOTPAMM 10 Y4EOHBIM MpeIMETam
€CTECTBEHHOHAYYHOW HAIpaBJIEHHOCTH, B TOM YHCJIE B PaMKaxX BHEYPOUHOM JESITEIbHOCTU
00yJaromuxcs;

* pa3zpaboTka M peanu3anys pa3HOYPOBHEBBIX JOMOIHUTENbHBIX 0011e00pa30BaTENbHbIX POrpaMM
€CTECTBEHHOHAYYHOH HAMpABIECHHOCTH, & TAKKE MHBIX TIPOrPaMM, B TOM YHUCIE B KAHHKYJIAPHBINA
HepHoT;

* BOBJICYEHHE YYAIIUXCA U NEAArOrNYECKUX pabOTHUKOB B POEKTHYIO AESATEIbHOCTD;

' OpraHu3aiys BHEYy4eOHO! JEeATENbHOCTH B KAHUKYJIAPHBIN MEepHOJ, pa3paboTka U peann3anus
COOTBETCTBYIOIIMX 00pa30BaTeNbHbIX MPOTPaMM, B TOM YMCIIE JUIS Jlarepeil, OpraHu30BaHHbIX
00pa3oBaTeIbHBIMI OpPraHU3alUAMH B KAHUKYJISIPHBINA IEPUOT;

* TOBBIIIEHNE NPO(ECCHOHATBHOTO MaCTepCTBA Mearornieckux pabOTHUKOB LIEHTPA, PEan3yIOmuX
OCHOBHBIE U JIOTOJHUTENBHBIE 0011e00pa30BaTeNbHbIE IPOTPAMMBI;

Co3nanue nentpa «Touka pocta» mpeanonaaraeT pa3BuTHe 00pa3oBaTeNbHONW HMHPPACTPYKTYphI

00111e00pa30BaTebHOM OpraHN3ally, B TOM YHCIE OCHAIIEeHHe 001e00pa3oBaTebHOI OpraHu3aLyy:

* 00opymOBaHUEM, CPEICTBAMU OOYUYESHUS] M BOCIIMTAHUS JJIsl M3y4eHUs (B TOM YHCIIE JKC-
MEPUMEHTAIBHOT0) TMPEIMETOB, KYPCOB, MMCIUIUIMH (MOJYJIEH) €CTeCTBEHHO-HAYYHOU
HAIPaBJICHHOCTH TIPU pealu3allii OCHOBHBIX 00I11€00pa30BaTENIbHBIX MPOrpamMM U JI0-
TIOJTHUTENBHBIX 0011e00pa30BaTeNbHBIX MPOTPAMM, B TOM YHCIE IS PACHIUPEHHS COAEPIKAHUS
y4eOHbIX TpeaMeToB «Dusnkay, « Xumusy, «buonorusy;

000py10BaHHEM, CPEICTBAMH 00YUECHNUS 1 BOCTIATAHUS [T PEaTH3aIii TIPOTPaMM J10-
TIOJTHATENLHOTO 00pa30BaHKS eCTECTBEHHO-HAYYHOH HAMPABIEHHOCTH,;

*  KOMILIOTEPHBIM U HHBIM 000PY/I0BAHHEM .

COBpeMeHHI)Ie OKCIICPUMCHTAJIBHBIC UCCIICA0BAHUA 110 XUMHU YKE TPYAHO NPEACTABUTH oe3
MCIOJIb30BAHMUS HE TOJBKO aHAJIOTOBBIX, HO U HU(POBBIX H3MEPUTENBHBIX PHOOPOB . B
®enepansHoM ['ocymapcrsennom ObpazoatensHoM Cranpapre (PI'OC) mpommcano, yto oHUM
13 YHUBEPCAIBHBIX YUEOHBIX AEHCTBHI, MPUOOPETAaeMBbIX YUAIIUMUCS, TOIKHO CTaTh yMEHHE
«TIPOBEJIEHHUS OIBITOB, NMPOCTBIX IKCIEPUMEHTAIBHBIX UCCIEI0BAHU, MPAMBIX M KOCBEHHBIX
M3MEpEHHHl C HCTI0Ib30BAHNEM QHATIOTOBBIX M IIU(POBBIX H3MEPHUTENBHBIX TIPUOOPOBY.



V4eOHbIi AKCTIEPUMEHT MO0 XUMHH, TIPOBOAMMBINA Ha TPAIULHOHHOM 000pyIoBaHuUH, Oe3
npuMeHeHus U(POBbIX TabOpaTOpHii, He MOKET MO3BOJUTH B MOJHOH Mepe PElIUTh BCE 334 B
COBPEMEHHOII LIKOJIE. DTO CBA3AHO C PAIOM IIPUUHH:

¢ TpaaMIMOHHOC MKOJIBHOC 060pyz[013aHHe H3-3a OrpaHUYCHUA TEXHUUCCKUX BO3MOKHOCTEH He
MO3BOJIACT MTPOBOAUTL MHOTMEC KOJIMYCCTBCHHBIC UCCIICAOBAHMA,

*  IATCIBHOCTDb MPOBECACHUA XUMHUYCCKUX I/ICCHCI[OBaHI/Iﬁ HC BCCT A COIIaCy€TCs C
JJIIUTCIIBHOCTBIO y‘IC6HHX 3aH$ITI/II\/'I;

*  BO3MOXKHOCTb [POBE/ICHUS MHOTHX MCCIIEJ0BAHUI OTpaHUYMBACTCS TPEOOBAHUAMHU TEXHUKU
0€e30MacHOCTH U JIp .

Ludposas nabopaTopusi MOIHOCTHIO MEHAET METOJMKY M COACPKAHUE IKCIIEPUMEHTAIBHON
JEATENbHOCTH M pEeIIaeT BhILIeNepedrcieHnbie npodnaemsl. [IIupokuii criekTp JaTYnKoOB MO3BOJISET
YYaIMCS 3HAKOMHUTBCS C [TapaMeTpaMK XMMHUYECKOr0 KCIIEPUMEHTA HE TOJBKO HAa KaueCTBEHHOM, HO U
Ha KOJIMYeCTBEHHOM ypoBHe. [ludposas nabopatopus M03BONSET BECTH JTUTENbHBIN SKCIIEPUMEHT AaXKe B
OTCYTCTBHUE 3KCIIEPUMEHTATOPA, @ YACTOTA MX U3MEPEHHIT HETIO/IBIIACTHA YEIOBEUECKOMY BOCTIPUATHIO

B nporiecce popMupoBaHus SKCIIEPUMEHTATLHBIX YMEHUI YYEHHK 00y4aeTcsl MPEACTaBIISITh
MH(OPMAIHIO 00 NCCIIEIOBAHIH B YETHIPEX BHIAX:

' B Bep6aJ'ILHOMZ OIMMCBIBATH SKCIICPUMCHT, CO31aBaTh CJIOBECHYIO MOJCJIb S5KCIICPUMCHTA,
(1)I/IKCI/Ip0BaTI) BHUMAHUC Ha U3MCPACMBIX BEJIMYNHAX, TCPMUHOJIOTUH;

* B Ta0MIMYHOM: 3AIOMHATD Ta0JHIbI JAHHBIX, JIEKAIIMX B OCHOBE OCTPOCHUS IPa(uKOB (IIPH ITOM Y
y4aIuxcs BO3HUKAEeT NEPBUYHOE MPEACTABIECHUE 0 MacliTabax BEIMUUH);

B rpauyeckoM: CTPOUTH rpauKu 10 TAOIMUHBIM JaHHBIM, YTO 1aET BO3MOKHOCTD HEpexoja K
BBIJIBUKEHHIO THIIOTE3 O XapakTepe 3aBUCUMOCTH MEXKY BEIMUMHAMU (IIPU STOM YUHTElb IOKa3bIBAET
TIPEUMYIIECTBO B BU3YATH3AIMH 3aBUCHMOCTEH MEKLY BENH- YNHAMH, HATJIIAHOCTD M MHOTOMEPHOCTB); B BH/IE
MaTeMaTHYEeCKUX ypaBHEHHIL: JaBaTh MATEMATHYECKOE ONKUCAHKUE B3aUMOCBA3U BENUUYMH, MATEMATHIECKOE
0000meHue.

[lepexon OT KaKI0ro 3Tana MpeiCTaBiIeHHs HHPOPMALMU 3aHUMAET J10BOJIBHO OOJIBLIOH MPOMEXYTOK
BpemeHU. B 7—~8 kitaccax 3ToT mporiece He0OX0MM, HO B CTapIIMX KJIACCaX MOXKHO ObLIO ObI 3TO
BpeMs MOTPaTHTh Ha pelueHne 6oee BakHbIX 3a1ayu. B 3ToM miaHe uudpoBbie 1ab0paTopyy CYIIECTBEHHO
SKOHOMAT BpeMs. DTO BpeMsi MOKHO mnoTpatuTh corjacHo ®I'OC nHa ¢dopmupoBaHue
MCCIIEI0BATENbCKUX YMEHNH yUaIINXCsl, KOTOPbIE BHIPAXKAIOTCS B CEAYIOMIHX JEHCTBUSAX:

' ompereneHne MpooIeMBbI;

' TIOCTaHOBKA HMCCIE/I0BATENBCKOH 3a/1a4H;

' TUIAHUPOBAHNME PENICHUS 33/1a4H;

' TIOCTPOCHHE MOJIETIEH;

*  BBIJIBWKCHUE TUTIOTE3;

' KCTIEpUMEHTaIbHAS MPOBEPKA THIIOTE3;

' QHaJU3 JaHHBIX YKCTIEPUMEHTOB WM HAOMOICHHUIA;
* (opMyIUpOBaHKE BHIBOIOB.

[ocnennue oAbl y yyammxcs HaOM0faeTcs HU3Kas MOTHBALMA M3YUEHHS €CTECTBEHHO-HA- YUHBIX
JMCIMIUTIH U KaK CJE/ICTBHIE MaJIeHNE KauecTBa 00pa3oBaHHus.

[TocTaBnsiemble B IIKOJBI COBPEMEHHBIE CPEICTBA 00yUEHHS, B paMKax TpoekTa «Todka pocTay
COZIepIKaT KakK y’ke XOpOIIO U3BECTHOE 000pYA0BaHHE, TaK U MPUHIMITMAIBLHO HOBOE. ITO LU(PPOBbIE
nabopaTopuy 1 JATYMKOBBIE CHCTEMBI. B OCHOBY 00pa3oBaTeNbHOI MpOrpaMMbl 3a- JIOXKEHO TPUMEHEHIE
11 ppoBbIX adopaTopuil. TemaTuka mpeIokKEeHHBIX YKCIIEPUMEHTOB, KOJINUECTBEHHBIX ONBITOB
COOTBETCTBYET CTPYKTYpe MPUMEPHOH 00pa30BaTEIbHON MPOrPaMMBbI IO XHUMHH, COICPKAHHUIO
®enepanpHOro rocyaapctBeHHoro odpasosarensHoro crangapra (PI'OC) cpennero (momHoro) obmuiero
o0pa3oBaHusl.

PaccmoTpeHHbIe B TOCOOMH ONBITHI MPOIILTH HIMPOKYIO arpodariiio. MHOTOIETHsIS IPAKTHKA
HMCTIONB30BAHMS XUMHYECKUX MpruoOopoB, LIJI B mKose mokasana, 9To COBpEMEHHBIE TEXHH- YECKUE



cpencTBa 00y4eHHsI HOBOTO TOKOJICHHUS MO3BOJISIOT JOOMTHCS BHICOKOTO YPOBHS YCBOGHHS YUeOHOTO
MaTepuala, yCTOMYMBOrO PoCTa MO3HABATEIBHOTO HHTEPECA IKOJIBHUKOB, T.€. TIPEOIONETh T€ TIPOOIEMBI, O
KOTOPBIX TaK MHOTO TOBOPSAT, KOTJAa PEYb 3aXOMUT O COBPEMEHHOM IIKOJILHOM XHMHYECKOM
00pa3oBaHUU.

JlaHHOE MeTOAMYECKOe MOCOOHE APECOBAHO YUUTEIAM XHMUH, KOTOPBIE PEAH3YIOT 00pa3oBaTeNbHbIE

IIporpaMMel C UCIIOJIb30BaHHUEM 060py,I[OBaHI/IH «Touka pocTan.
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OcHOBHbBIE IOHATHS H TEPMHUHDbI

B METOANYCCKOM 10cooKu HUCMOJB3YIOTCA CICAYIOIHUE MOHATUA U TCPMUHBIL:

Touka pocma — 310 QenepalibHas CETh IEHTPOB 00pa30BaHus IUPPOBOTO, €CTECTBEHHO-
HAy4YHOT0, TEXHMYECKOTO U T'YMaHUTapHOTO POQUIIS, OpraHN30BaHHAs B PaMKax ITPOSKTa
«CoBpeMeHHast IIKOJIay.

Hudgposaa (komnvromepnas) nadopamopus (LlJI), niporpaMMHO-aNMapaTHbI KOMIUIEKC,
JIaTYMKOBAs CUCTEMAa — KOMIUIEKT y4eOHOro 000pyJ0BaHus, BKIFOYAIOIIMN U3MEPUTENbHbIN OJIOK,
uHTEep(dEic KOTOPOro MO3BOJISET 00ECTICUNBAT CBS3b C MEPCOHATBHBIM KOMIIBIOTEPOM, U HAOOp
JATYMKOB, PETUCTPUPYIONINX 3HAUCHHS PA3THUHBIX (U3MUECKHX BETUUHH.

AITXP — anmapar /U1 IpOBEACHHS XUMHYECKHUX PEAKLMH C TOKCHYHBIMU Ta3aMU U ITApaMHU, 3aMKHYThIX
Ha [IOTJIOTUTEITb.

bansa kombunuposannasn npeHa3HAYCHA [T HATPEBA CTEKIITHHBIX M (hap(OPOBBIX COCYIIOB C
peareHTamH 10 OnpeeNéHHON TeMITepaTypsl B 3aBUCHMOCTH OT TEIUIOHOCHTENs. B kauecTBe
TEIUIOHOCHUTENS BBICTYMAeT BoAa (BOAsHas OaHs), peuHOU Tecok (mecoyHas OaHs), CrelralbHbIe
KHJKOCTH ( HAIIpUMeEp, MacysiHas OaHs).

Ilpubop 012 nonyuenusn 2azoe (npudop Kuprowkuna) — npocteininii IpuOOp Ais MONyYCHHUS
HEOOMBIIOr0 KOMMYECTBA Ta30B. BhIMycKaeTcs B IEMOHCTPAIIMOHHOM 1 YYCHIYECKOM BapUaHTaX.

Cocyo Jlanoonsma (ipoOUpKa ABYXKOJICHHAST) — TPEICTABIIICT COOOH JIBE CIIAsTHHBIC ITOJT
OIPE/ICIIEHHBIM YTJIOM IPOOUPKH C OJHUM TopIioM. [IpumeHsieTcst 1j1st JIEMOHCTPAIIMHU 3aKOHA
COXPAHEHUSMACCHI BEIIECTB B XUMHIESCKUX PEAKITUSX.

Mewanka maznumnaa — YCTpOﬁCTBO JJIT IEPEMCILIMBAHUA X(HHKOCTCﬁ, C IIOMOIIBI0 BPAIIAOMICTOCA
B MArouTHOM IIOJIC AKOP:.

KpaTkoe onucanue moaxoaoB K CTpyKTYPHPOBAHHI0 MAaTepHAJIOB

B obpasoBarensHoit mporpamme (OI1) mpeacTaBieHsl ciaeayomue pasiessl:

1. Tlpenmer opranmyeckoit Xumun. MeToIbl H3y4eHHS BENIECTB M XUMUYECKHUX SBICHHUI.
3KCH€pI/IMCHTaJ'II)HBIC OCHOBBI XUMMHH.

VYTI1eBOZ0PO/IBI M UX IPUPOHBIE HCTOYHUKH.

Kucnopona- u a3orcogepsxanue OpraHM4eckue COeIMHEHUS U UX IPUPOAHBIE UCTOYHHUKHU.
HCKyCCTBeHHLIe 1N CHHTCTHYCCKHNEC HOHI/IMepBI.

Crpoenue BelecTBa.

o Ol W

XUMHUYECKUE PEAKIINU.

7. BetecTBa 1 MX CBOMCTBA.

B 0oCcHOBY BBIZIENICHUS TAKUX Pa3/IeIoOB 3aJI0KEH XUMUYECKUN SKCIIEPUMEHT, TPATUIIMOHHAS CHCTEMA
m3yuenus xumun. OCHOBHO# GopMoii yaeOHOM IeSTeNbHOCTH SBISETCS XMMUYECKUI SKCTIEPUMEHT, POBOAUMBIIA
B BHJIE TaOOPATOPHBIX, MPAKTUIECKUX PAOOT M JEMOHCTpAIHid. JIeMOHCTPAIIMOHHBIH SKCIIEPUMEHT MPOBOAUTCS B
TOM CIly4ae, €CIM OH OMACEH JUIS BHIMOJHEHUS yYalIUMUCS WK UMEIOIIUics mpuOop MpeacTaBlieH B
€/IMHCTBEHHOM 3K3EMILISPE.



Jlns m3ydenus npeameTa «XUMHUs» Ha dTare CpeaHero o0Iero oopasoBanHus OTBOAUTCS 68 4acoB:
10 xmacc —34 uyaca;

11xmacc —34 yaca.

Jlannas oOpa3oBatesbHas mporpaMma 00€CHeYrBaeT YCBOCHHE YYAIUMUCS BAKHEHIIMX XMMUUYECKUX
3aKOHOB, TEOPHIA U TIOHSTHIA; (POPMUPYET MPEICTABICHHIE O POIN XUMUH B OKPYKAIOIIEM MUPE U JKU3HH
yesnoBeka. [Ipu 3ToM 0cHOBHOE BHUMaHHE YAETSIETCs CYIIHOCTH XMMUYECKUX peakiMii U METOJIaM HX
OCYILIECTBIJICHUSI.

OaHMM U3 OCHOBHBIX MPUHIIUIIOB MOCTPOEHUS IPOTPaAMMBbI SBJISIETCS MPUHIUI JOCTYIHOCTH.
DKCIepUMEHTAIBHBIC IAHHBIC, TTOTYYSHHBIC YIAIIUMHUCS TPH BHITOJTHEHUN KOJIMYECTBEHHBIX OITBITOB,
TO3BOJIAIOT YYAUIUMCS CAMOCTOATENBHO JIeaTh BBIBOJbI, BBIABIATH 3aKOHOMEpHOCTH. [1o1x0/1bl, 3a/0%KEHHBIE B
CcoZIep)KaHUe MPOrpaMMbl Kypca, CO3al0T HeOOXOIMMBIE YCIOBHS I CHCTEMHOTO YCBOCHHS YYaIMMKCS OCHOB
HayKu, 171 00ecreyeHus pa3BUBAIOIIET0 M BOCIUTHIBAIOLIETO BO3ACHCTBHS 00Yy4eHUS Ha JIMYHOCThH YYallerocs.
dopmupyembie 3HAHUS TOTKHBI CTATh OCHOBOM CHCTEMBI YOSKICHHUHN MIKOIBHHUKA, [IEHTPAIBHBIM SPOM €T0
HAyYHOTO MHUPOBO33pPEHUSI.

Onucanue MaTepHaJ]bHO-TeXHH‘leCKOﬁ 0a3pl HEHTPa

«Touka pocta», HCIOJB3YeMOr0 /sl peaau3anui 00pa3oBaTeJbHBIX POrPaMM B PaMKax
npenoxaBaHus XUuMUH

MarepuansHo-TexHnyeckas 0aza neHtpa «Touka pocta» BKIIOYaeT B ce0s COBPEMEHHBIE M KIIACCHYECKHE
nipu6opsl. [locieHue MpomM MHOTONETHIOK anpoOAIMIo B KOJIE U MOMYYHIN NPU3HAHUE Y YIUTENEH XUMUH.
K HuM oTHOCATCA: IPUOOp 11 AEMOHCTPALMHU 3aBUCHMOCTH CKOPOCTH PEAKLMU OT PasiuyHbIX (haKTOPOB,
anmapat JUisl IpOoBEIEHUsI XUMUUECKUX PEAKLUil, IPpUOOp Il ONBITOB € ANEKTPUUECKUM TOKOM, IPUOOD LIS
U3Y4EHHs COCTaBa BO3AyXa U MHOTHE Jpyrue. Y UuThbIBas MPAKTUUECKUH ONBIT IPUMEHEHHS JAHHOTO
000py10BaHKS HA YPOKaX XMUMHH, MBI Ia/IM JIHIIb KPaTKoe Omucanue mpruOopoB. OCHOBHON aKIEHT ciellaeM Ha
ONKca- HUM HU(PPOBBIX 1a00PATOPHA M MX BOSMOXKHOCTSIX.




Hudgposaa (komnviomepnas) nadopamopus (LlJI), nporpaMMHO-aNMapaTHbI KOMIUIEKC,
JIaTYMKOBAs CUCTEMAa — KOMIUIEKT y4eOHOro 000pyJ0BaHus, BKIFOYAIOIINN U3MEPUTEIbHbIN OIIOK,
uHTEep(dEiic KOTOPOro MO3BOJISET 00ECTICUNBATH CBS3b C MEPCOHATBHBIM KOMIIBIOTEPOM, U HAOOp

1
JATYUKOB , PETUCTPUPYIOIINX 3HAYCHHUA Pa3IAYHBIX (1)PI31/I‘{€CKI/IX BCJIMYMH.

Jlamuuk memnepamypusl n1amuHoe6blil — IPOCTON 1 HANEKHBIN JATYHUK, IPEIHA3HAYCH IS
M3MEpEeHHs TEMIIEPaTyphl B BOAHBIX PACTBOPAX U B ra3oBbIX cpenax. Mmeer
paznnyHblid quanason usmepenuit ot —40 no +180 °C. Texuuueckue
XapaKTEePUCTHKY JATUMKA YKA3aHbl B MHCTPYKIHH MO SKCILTyaTalUu.

Jdamuux memnepamypsl mepmonaphulii TpeTHA3HAUCH IS
numepenus temmneparyp a0 900 oC. Vcnosnb3yeTcs mpy BbIIOJIHEHUN
paboT, CBS3aHHBIX C U3MEPEHHUEM TEMIIEPATYp TUIAMEHH, TUIABICHUS 1
pa3noKeHHs BEIIECTB.

Jamuyux onmuueckoit naomuocmu  (KOJIOPUMETP) —
NpeiHa3HaYEH JUIsl U3MEPEHUS ONTUYECKON MIIOTHOCTH OKPALIECHHBIX
pacTBopoB (puc. ). Ucnionp3yeTcs mpu u3ydeHuu Tem «PacTBopbiy,
«CKOpOCTb XUMUYECKUX PEAKLIUID», ONpe/IeIeHNH KOHLIEHTPALu
OKpAIIEHHBIX HOHOB WU CO-

Puc. 1. latynk ontuye-  CAMHCHUU.

CKOI IVIOTHOCTH: | — B kommexT BXOXAT aTUnKH ¢ pA3MYHOI JUTHHOI BOH mo- [HE3A0 AU

KIOBCTHI, 2— KIOBE€Ta IJId UCCICTYEMOIO

JNYTPOBOJHMKOBBIX UCTOYHUKOB cBeTa: 465 u 525 um. O0b- éM

KIOBETBI COCTaBIIsIET 4 MJI, JJIMHA OIITUYCCKOIo MyTH —

BCIIICCTBA 10 MM

H

[oapoOHble XapakTepUCTUKH JaTIMKOB, METOJIMKH HACTPOHKH U MpaBuiIa paboThl MOKHO HAHTH
B kHure «/cnomnp3oBanue nuppoBbIx JabopaTopuil pu 00y4eHNN XUMUU B cpeHei mkone». (M.: bu-

HoM. JlaGoparopus 3Hanmit, 2014. — 229 ¢.)

Jamuuk pH nipeniHa3HaveH i1 M3MEpeHus BoJopoaHoro nokasarens (pH). B Hactosmee Bpems B
IIKOJTy MOCTYMalT KOMOMHMPOBAHHBIE NATUMKU, COBMEIIAIONMINE B ce0e CTEKISHHBIN AIEKTPOA C
9NIEKTPOJIOM CPaBHEHHS, YTO JieNaeT paboTy 10 U3MEPEHUI0 BOJOPOAHOrO MokaszaTens Oonee
koMpopTHO#. [{nanazon usmepenuit pH ot 0—14. Vcnonb3yercs A1 U3MEpeHUs! BOJOPOJHOTO
TOKa3aTeNs BOAHBIX PACTBOPOB B PA3INUHBIX HCCIENO0BAHUAX 00BEKTOB OKPYXKAKOLIEH Cpesibl.

Jlamyux 31eKkmponposoonocmu TIPEHA3HAUEH 1N U3MEPEHHUs YIENBbHOH 3JEKTPONPOBOJHOCTH
KHMJKOCTEH, B TOM YMCIIE U BOAHBIX paCTBOPOB BemecTB. [IpruMeHseTcs npyu n3ydyeHnn Teopun
3NEKTPOIMTHYECKOM JUCCOLMALIMY, XaAPAKTEPUCTHK BOJHBIX PACTBOPOB.



Jlamuuk Xn0puod-uonoe WVCTONb3yeTcs IS KONMYECTBEHHOTO ONpEIENEHHs COJICPKAHUS HOHOB
XJIOpa B BOJHBIX PAacTBOpax, TMOYBE, MPOJYKTaX MUTaHMA. K 1aT4uKy MOJKIIOYAETCS MOHOCEICKTUBHBIH
anextpox (MCD) (paboumii 3meKTpo), MOTEHIMAT KOTOPOTO 3aBHCUT OT KOHI[EHTPAIIMH OTPEIEIIEMOr0

MOHA, B JAHHOM clydae oT KoHueHTpauun annonos Cl . Iorermuan MCD onpenensor OTHOCHTENBHO
HJIEKTPO/Ia CPABHEHHUS, KaK MPABHIIO, XJIOPCEPEOPSHOTO.

Ha pucynke 2 moka3ana o6muias cxema ucnonb3oBanus MCO 11 KomMuecTBEHHOTO ompe-

JeNeHNs KOHIIEHTPAILU (aKTI/IBHOCTI/IZ) pasmuunbix 1oroB: CI , NO NH+, Ca2+. OcHoBHOI

3 4
KoMIoHeHT Jtroboro MCD — meMOpaHa, koTopasi pa3esnsieT BHyTPEHHHUI pacTBOP € MOCTOSHHOM
KOHIIEHTpAIlMEeH OINpeAeNsieMOoro HOHa U UCCIIEIyeMbld pacTBOp, a TAaKKe CIYXKHUT CPEICTBOM

3JIEKTPOJIUTHIECKOTO KOHTAKTa MeX Ty HUMH. MeMOpaHa 00aaeT HOHOOOMEHHBIMU CBOMCTBAMH, TIPHYEM
HNPOHUIIAEMOCTh €€ K MOHaM Pa3HOTr0 TUIA pa3/InyHa.

Puc. 2. YcraHoBKa 11 ONPENENCHNS
KOHLEHTPALMK (AKTUBHOCTH) XJIOPU]-
MOHOB B pacTBOpe. A: 1 —Kkopmyc

matunka it onpenenenus Cl -
MOHOB; 2 — pa3béMm Micro USB s
TMOAKII0YEHHS K KOMIIBIOTEpPY; 3 —

pazbém BNC s moakimoueHus
pabouero 37eKTposa; 4 — pazbEM It
TIOJKITIOUEHHS HJIEKTPOJIA CPABHEHIISL.
b: 1 —uoHOCENneKTHBHBIH AIEKTPO.
(pabouuii 3eKTPOA); 2 — NEKTPOA

CpaBHEHHUS (XJ10pcepeOpsHbIN

3NEKTPON);3 — MAarHUTHAsS MEIIaNKa;

4 — sKOpb MarHATHOW METIATKH

3anpemniaeTcs Tporatb MeMOpaHy 3MeKTpojia HalblaMy 1 IPUBOAUTD €€ B CONPUKOCHOBEHHE C TBEPBIMH
nosepxHocTsMu. [Ipu xpanenun CD uyBcTBUTEIbHAS YacTh JaTYnKa (MeMOpaHa) 0JKHA ObITh 3allUIIeHa
crenuaibHbeIM KommadkoM. He nomyckaercst MCmonb30BaTh 31€KTPO/IBI € OJIUMEPHOI MeMOpaHoii B cpefax,

COACPKAIMUX JICTYYUC BCIICCTBA NI OPraHNYCCKUC paCTBOPUTCIIN. He CJIICAYCT UCIIOJIb30BATh (GCH:!
CUJIBHBIX OKHUCIUTECIIAX. JIJ'II/ITGJ'IB'

£ AKTHMBHOCTB HOHOB a — 3(()eKTHBHas (KaKyIascs) KOHIIEHTPALMS C yIETOM pa3IMyHbIX B3aH-
MOJICHCTBHI MeXTy HOHaMH B pacTBope. [lokasarens aktuBHOCTH pa = —lga. [TonsTre ObLIO Mpe/io- KEeHO B
1907 r. amepukanckuM y4€HbIM I . JIbIOMCOM Kak HOBast epeMeHHast, IpUMEHEHUE KOTOPOi BMe- CTO
KOHLIEHTPAIMK T03BOJISIET MCIIOIb30BATh I ONMCAHKS CBOWCTB PEANIbHBIX PACTBOPOB OTHOCHTENb- HO IIPOCTBIE
YPaBHEHH, ITOJIY4EHHBIE JUI UICATIbHBIX CUCTEM.



Hoe Haxox/eHne FICO B pacTBOpax KPEnmKX KUCIIOT MM IIeI0Uei PUBOIUT K PE3KOMY H HEOOpaTHMOMY
COKPALIEHUIO CPOKa CIIyKOBI 3IEKTPOJIa.

Hamuuk Humpam-uonoé TIpeJHA3HAYCH  JUIA
KOJIMYECTBEHHOTO ONPE/IENEHN HUTPATOB B Pa3- JIMYHBIX
00BEKTaX OKpYXKaIoWIeH cpepl: BOJE, OBOMIAX, (PYKTax,
KOJIOACHBIX M3/IENUAX U T. 1.

Mukpockon yugpoeoii ipeHa3HauYeH [T U3-YUCHUST
(dopMBI KpPUCTAJUIOB M HAOIIOACHUS 32 POCTOM
KPHUCTAJLJIOB.

Annapam 0na npogedenus XUMU4ecKux pe- axyui
(AIIXP) npengHa3HaueH Uil MOJYy4YEHUS U
JIEMOHCTpAIMH CBOWCTB TOKCHYHBIX MApOB M Ta30B. JTH
BEII[eCTBA MOIYYaroTcs B Koji0e- peakTope, U mpu
HarpeBaHuH (Wu Oe3 HarpeBa- HUsl) Ta3000pa3HbIe
BEIECTBA MPOXOIAT Yepe3 MOINOTUTEeNbHbIE EMKOCTH
(Hacajky) ¢ PacTBO- pamy PEarcHTOB, BCTYNAIOT C HUMH
B peaknuio (puc. 3). 30bITOK Ta3a Mmoriomaercs
KUIKMMUA M TBEPABIMH ~ peareHTaMu, a TaKke
aKTHUBHPO-

BAHHBIM yTNIEM. AMMapar 4amie BCEero MCIMONb3y- FOT i
MOJIyYeHUsI M JIEMOHCTpPAIlMU CBOWCTB XJIOpA,
CEpOBOJOPO/IA.

1 Puc. 3. Annapar i NpoBeICHUS XUMHYECKUX pe-aKLUi
(AITXP): 1 — nByropnas xoiba-peakTop;
2 — jenuTenbHas BOPOHKA 715 pabOTHI ¢ TOKCHY- HBIMH
\ BEILIECTBAMH, TI03BOJISET JOOABIATh HEO0X0- TUMOE
KOJIMYECTBO JKUIKOTO PEareHTa B PEaKIHOH-HYI0 CMECh,
He JIONyCKas pasrepMeTH3aluy npuoo-pa; 3 — éMkocTH

. (Hacazku) A7 KUJKUX peareHToB(Tornorurenei); 4 —
KOJITIAKK; 5 — EMKOCTBH (HacaIKa) VISl CHITyInX
peareHToB

[Tpy npaBUIIbHOM 3KCIUTyaTauu Npruodopa AEMOHCTpAIMs CTAHOBUTCS YA00HOH 1 6e3omacHoil. Ha
NPOBEJICHUE OMBITOB TPATUTCS 0KOJIO 3—6 MuH. Xopoias BU3yaJbHOCTh SIBISETCS MPEUMYIIECTBOM 3TOTO
npubopa. Tak Kak MpH AEMOHCTPALMU OJHOBPEMEHHO MPOXOJAT He- CKOJIbKO PEaKIHii, BaKHO TPaBHIBHO
OpraHn30BaTh HAOJIOJEHUS Y4YallMMHCS 3a MPOTEKAOMMMH Tnpoueccamu. llenecooOpasHo 3amucath Ha JOCKe
Ha3BaHUA WM (HOPMYIIbl PEareHTOB, HAXOAAMIMXCS B TIOTTIOTUTENbHBIX CKIAHKAX. [0 OKOHYaHMM OTbITa HYXHO
CPaBHUTDb UCXO/IHBIE PACTBOPHI BEIIECTB M PE3YJIbTATHI UX MPEBPAILEHUH.

AITXP MOXHO IIPUMEHATb Ha Pa3HbIX dTanax oOy4eHus — MpH U3y4eHHH HOBOTO MaTepuana, MOBTOPEHUHU U
3aKpeIvieHnH, 0000IeHNH 1 CHCTeMATH3aIliK 3HaHUH ydamuxcs. B 3aBucumocty ot podusst 00ydaeMbix, Henei
YpOKa, YPOBHS 3HAHHS YUYaIUXCS BO3MOXHbI pa3NMYHbIE BAPUAHTHI MOCTAHOBKM 3KCIIEPHMEHTa M BHIOOpa
pearupyromux Beects. OHAKO NMPU U3yYEHUH CBOMCTB BEIIECTB HE CIEIYET OrPAHUUMBATHCS TOJIBKO
SKCIIEPUMEHTOM ¢ Hcroib3oBanreM AIIXP. MHorue auaakTHueckue 1en MOTyT ObITh JOCTHTHYThI TOJIBKO
JIEMOHCTpAIIMEH OTBITOB B TPAJUIIMOHHON Popme.



[pumenenne AIIXP He orpaHMYMBAaeTCS BBHIMIEOMMCAHHBIM dKcriepumeHToM. [Ipubop yno0HO mpuMeHsTh
TIpU JIEMOHCTPALMK CBOMCTB AuoKcHia a3oTa (IV), metunamusa, Gpoma, npu ppakLMOHHON meperonky Hedtu. B
LIEJISIX SKOHOMMHU BPEMEHU €TI0 MOKHO UCII0JIb30BaTh IIPU U3YyYEHUH CBOWCTB yriekucioro raza. AIIXP
TNOJXOIUT I [OMy4eH s O€3BOIHOM a30THON KUCIOTHI, GpoMOeH30/1a, HUTPOOEH301a ¥ APYTHX COEMHEHHII.

[Tpubop cocTouT U3 MOACTABKH, HA KOTOPOH 3aKperuieHbl JBE MaHOMETpUUYECKUE TPYOKH, KOTOpbIE

lMpubop 0na deMoHCMpayuu 3a8UCUMOCMU CKOpPO-
CMU XUMUYeCKux peakyuli om pas/iu4HbIX hakmopos

HCTIONB3VIOT TIDU M3VYEHUH TeMbl « CKODOCTh XUMHYECKOH
peaKImm» U TETOBOro 3PPeKTa XUMUUESCKUX PEAKIHM.

[TpuGop maét BO3MOKHOCTB IKCIIEPUMEHTAIILHO HCCIIEI0- BAaTh
BIMSHUE HA CKOPOCTh XUMUYECKUX PEAKIUH CIeYIO-IUX (aKTOpOB:
TIPAPOJIBI PEarHpyIONINX BEMIECTB, KOH- IEHTPAIlMH Pearupyromix
BCHICCTB, IUIOINAAN I'PaHUIbI pa3acia (1)33 B I'CTCPOTCHHBIX CUCTCMAX
(TOBEPXHOCTH C€O- TPHUKOCHOBEHHS MEXKAY PEArnpyrOLIUMU
BEIECTBAMM), TEMIIEPATYPEI, KaTAIM3aTOpa, HHTHOUTOPA.

Puc. 4. TlpubGop a1t IEMOHCTPAIMH 3aBUCUMOCTH CKOPOCTH
XMMHYECKHX Peakiuil 0T pa3nuyHbIX PakTopoB: 1 — mojcTas-Ka; 2
— cocynsl JlanmonbTa; 3 — MaHOMETPHYECKHE TPYOKH

COEIMHAIOTCSA ¢ cocymamu JIaHmombTa ¢ MOMOMIBIO TIIACTUKOBOW TPYOKH ¢ mpodkamu (puc. 5). Mexy
MaHOMETPUUYECKUMH TPyOKaMH Ha ITaHEM HAaHeCCHA IITKalIa JUIs HaOJIF0ICHUST YPOBHS )KUIKOCTH B TPYyOKax.
OxpatieHHOH XHUIKOCTBIO MOXKET OBITh PAcTBOP JIEOOOTO KPACHTENS B BOJIE.

IHunemxa-003amop — npucnocoOIeHNE, UCTIONb- 3yeMOe B

nMabopaTopuu I OTMEPUBAHUS Ompese- JEHHOTO 00BEMa
KUAKocTU. [IUMeTKH BBIMTYCKAOTCS TMEPEMEHHOTO U
MOCTOSIHHOTO 00BbEMa. B KoMmmiek- Tol 000pya0BaHUS IJIs
MEMIMHCKHIX KIIACCOB BXO- JIAT Y0OHBIE MUIETKH-T03aTOPbI
OJIHOKaHAJIbHbIE, TTO3BOJISIONINE HACTPOUTH HEOOXOIUMBI
00bEM OT- OUpaeMoil KUIKOCTH B TPEX PA3NTUYHBIX JMAIa30-
Hax (puc. 6). Ucrons30BaHne COBPEMEHHBIX TEXHO- JIOTUH
[IBETOBOW KOJMPOBKHU JMANa3oHa IO3UPO- BaHHS HAET
BO3MOKHOCTh Ka4€CTBEHHO, TOYHO, 0€30TaCHO BBITIOTHST
nunetupoBanue. [IuneTky UMET CMEHHBIE IIaCTHKOBbIE
HAKOHCYHUKH.

Puc. 5. Ilunetku 103aTOpbl
OJIHOKaHaJIbHBIE IEPEMEHHOT0 00BEMa:
1 — 110 mix; 2 — 100—1000 mx1; 3 —
10—100 mxu1.



CnpaBoyHMK

bana xomounuposannas mpenHa3HAUCHA JUTS HATPEBA CTEKISHHBIX U (aphOpOBBIX COCYIOB, KOT/IA
TpeOyeTcs co3aTh BOKPYT HAIPEBAEMOT0 COCY/a PaBHOMEPHOE TeMIepa- TypHOE T0Jie, n30exkarTh
HUCTIOJB30BAHMS OTKPHITOTO IIAMEHH U PacKaI€HHOW dneKTpude- cko crmpamu (puc. 7). Kopmyc
KOMOWMHHMPOBAaHHOM OaHU CleNIaH U3 aTFOMHUHUS. JKuI- KOCTHAst YacTh KOMOMHUPOBAHHON OaHU
3aKPBIBACTCS KOJBIIAMHU PA3IMYHOTO JUAMETPA.

Puc. 6. bans xomOuHUpOBaHHAs TabopaTopHas. A — BojsHas 6aHs. b — nmecuanas O6ans

Jlns HarpeBanus cocynoB 10 100 °C B kauecTBe TEIIIOHOCUTENS HCTIONB3YIOT BOIY, KOT/ia TpeOyeTcs co3/iaTh
Oosee BBICOKYIO TeMIEpaTypy MPUMEHSIOT COJIEBbIE PACTBOPBL. TeMIOHOCHTENEM MOXKET ObITh riuuepuH. OH
obecmeunBaet uHTEpBan Temmepatyp ot 60 1o 180 °C. Bermie 310# TEeMIepaTypbl ITMIEPHH HAYAHACT PA3araThCs
¥ IBIMUTB. JIJ11 HarpeBaHus 10 Oosee BHICOKUX TEMIEPATyp UCHIOMb3YIOT LIMIMHAPOBOE MACIO WM CHIIMKOHOBOE.
Bonee Ge30macHoO UCTIOIb30-BaTh [T HATIOMHEHHMS OaHb CYXO0i METKO3EPHUCTHIH TecoK. OHAKO TIECOUHBIe OaHu
TIPOrPEBa-I0TCSA HEPABHOMEPHO. B cOCTaB KOMIIIEKTa BXOAUT CUTO ISl POCEMBAHUS PEYHOTO TIECKA.

Hcrounnkom Teria Aj1si KOMOMHUPOBAHHOM OaHU SIBIISIOTCS 3JIEKTPUUECKHE TUTUTKHU C 3a- KPbITON
CIMPAJIBIO.

CnpaBoyHMK

Hpuﬁop ons nojiy4enuna 2a306 UCHOJb3YCTCA I MOJTYUYCHUSA HEOOIIBIINX KOJIHICCTBIa30B: BOZIOpOAa,
KHCJIOpOJa (I/I3 MEPOKCHUIA Bouopoz[a), YIIICKUCIIOrO ras3a.

w 7 1

Puc. 7. Tlpubop st momydeHust 1 cOOUpaHus ra3oB



Pabouas nporpamma no xumuu st 10 —11 kaaccoB ¢ HCnoab30BaHHEM
obopynoBanus nenrpa «Touka pocta»

Ha 6aze nentpa «Touka pocta» obecrieunBaeTcs peanm3anys 00pa3oBaTeNbHbIX MPOrPaMM €CTECTBEHHO-
HAYYHOW M TEXHOJIOTUYECKON HAIPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUAMHU
3aKOHOZATENbCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekomenjanuii denepanbHoro oneparopa yueOHOro
npeaMeTa «XuMHUs».

OOpazoBarenbHas mporpaMMa Mo3BOJIAET UHTETPUPOBATH PEATU3YEMBIE MOAXOMbI, CTPYKTYPY U COJEpXKAHHE
npu opranm3anuu o0yuenus xumun B 10—11 kmaccax, BHICTpoeHHOM Ha 0a3e Jr000ro M3 AOCTYMHBIX yueOHO-
Metoaudeckux Komiuiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusanuu gaHaoi Ol mo3BossieT co3aarh
YCIIOBHS:

' JUIA paclIMPeHHs COAEPXKaHUs LIKOJIBHOTO XUMUYECKOr0 00pa30BaHus,;

* ]ISl TIOBBILIEHHS TO3HABATENBHON AKTMBHOCTH OOYYAlOIIMXCS B €CTECTBEHHOHAYYHOH 00JacTH;

* IS pa3BUTHUSL IMYHOCTU peOEHKA B Ipoliecce 00yUeHHs XMMHUHU, €r0 CIOCOOHOCTEH,
(OpMHPOBAHUSH yIOBIETBOPEHHUS COUATHHO 3HAYNMBIX HHTEPECOB M OTPEOHOCTEH;

¢ A pa60TbI C OI[apéHHLIMI/I MKOJIbHUKaMH, OpraHu3alii UuX pa3BUTHUA B PA3JIMUHBIX o0macTsx
O6pa30BaTeHLHOﬁ, TBOp'ICCKOfI JCATCIbHOCTH.

Ilnanupyemble pe3y/IbTaThl 0CBOCHHSI Y4eOHOro mpeaMera «XHMHS» ¢ ONHCAHHEM
YHHBEPCAJIBHBIX Y4eOHBIX ACHCTBHIA,
JIOCTHTaeMbIX 00Y4YaI0IMMHUCS

Juynocmmuvie pe3yiomanivl

Obyuatowuiics NOTYYUM 803MOHCHOCY OISl (POPMUPOBANUS CLEOVIOWUX TUYHOCIHBIXY V]
' OmpejieNieHre MOTHBALMH U3YUeHHs yueOHOro MaTepuana;

* OlICHMBAHHE YCBAUBAEMOT0 y4eOHOTO MaTepuana, UCXOM U3 COLUANBHBIX U TMIHOCTHBIX
IIEHHOCTEH;

* TIOBBIIICHHE CBOCTO 06pa30BaTCJ'II>HOFO YPOBHSA M YPOBHSA T'OTOBHOCTU K MU3YUCHUIO OCHOBHBIX
UCTOPUICCKUX CO6I>ITPII>1, CBA3aHHBIX C Pa3BUTUEM XMMHUU U 06H1€CTBa;

* 3HAHKUC IIPaBUII ITIOBCACHUA B I{peE)BI)ILI’c'lI‘/JIHBIX CUTYyalUAX;
* OLCHMBAHHC COHH&HBHOﬁ 3HAYMMOCTH npocbeccnﬁ, CBA3aHHBIX C XHMHCﬁ;

' BIIaJICHUE NpaBUIaMu 0€30MacHOr0 00paleHNs ¢ XMMIYECKIMH BEIIECTBAMU U 000py10BaHUEM,
IPOSIBJIEHHUE DKOJOTUUECKON KYJIbTYpPHI.

Memanpeomemnvie pesynomamut

Pecynamusnole
Obyuarowuticss NOLYYUM B03MONCHOCMY 015 YopMUpOsanus credytouux pe2yramueHolx YVJI:

' [eNernoiaranue, BKJII0Yas MOCTAaHOBKY HOBBIX II€NeH, MpeoOpa3oBaHie MPaKTUIEeCKON 3a1aull B
T03HABATENBHYI0, CAMOCTOATEbHBIA aHAN3 YCIOBUA TOCTIKEHUS 1ETM Ha OCHOBE YUYETA BBIIEICHHBIX
YYHTEEM OPUEHTUPOB JCHCTBUS B HOBOM YUEOHOM MaTepHale;

* TUIAHUPOBAHUEC MYyTH JOCTHXKCHUA ueneﬁ;



*  YCTaHOBJICHHUE ICIICBLIX IIPUOPUTETOB, BEIICIICHUE AIbTCPHATUBHBIX CI10c000B JNOCTUXXCHHUA LU U
BBIOOp Hanboee 3 PEKTUBHOTO CII0C00a;

* YMEHHE CaMOCTOATEIbHO KOHTPOIUPOBATH CBOE BPEMS U YIIPABIIATH UM;

' YMEHHE IPUHIMATH PEIIEHUS B POOIEMHON CUTYALIHH;

* T0CTaHOBKA y4eOHBIX 3314, COCTABIEHUE IIaHA U [OCNE/I0BATEIbHOCTH JIeHCTBHIL;
* OpraHm3anus pabodyero MecTa MpH BHINOJTHEHHH XUMUYECKOTO SKCIIEPHMEHTA;

* IPOTHO3MPOBAHNUE PE3YJIBTATOB OOYUCHNS, OLICHABAHIE YCBOCHHOTO MAaTEpHaa, Ol[eHKA KauecTsa 1
YPOBHS MOMYYECHHBIX 3HAHUH, KOPPEKIHUS IIIAHA U CTI0Co0a ISUCTBUS MPH HEOOXOJUMOCTH.
Tloznasamenvnvle

Obyuaiowuiicst ROIY4UM 803MONCHOCHb OIS YOPMUPOBAHUSL CledVIowuUx nosHasamenvhuix YV/I[:

* TIOMCK U BBIJACJICHHE I/IH(I)OpMaHI/II/I;

' aHaIIM3 YCJIOBUI M TPEOOBAHMH 3a1a4H, BEIOOD, COMIOCTABICHHE H 000CHOBAHKE CIIOCO0A PEIICHHUS
3a/1a4M;

*  BBIOOp HamboIee YPPEKTUBHBIX CIOCOOOB PEMICHNS 3a/1a4H B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;
*  BbIABIWXKEHHE ¥ 000CHOBAaHUE THIOTE3bI, BRIOOD crocoda e€ IpoBEpKH;

* CaMOCTOATEIBHOE CO3IaHUE allrOpUTMa JACATCIBHOCTU IPU PCIICHUHN HpO6J'I6M TBOPYECCKOIo M
ITIOMCKOBOI'O XapaKTeEpa,

* yYMEHHS XapakTepHu30BaTh BELIECTBA 110 COCTABY, CTPOCHHUIO 1 CBOMCTBAM;

* OIIMCBHIBAHHE CBOMCTB: TBépIII)IX, KHUIKHUX, F3,3006p3,3HI>IX BCIHICCTB, BBIACIICHUE UX CYIICCTBCHHLIX

IIPU3HAKOB;

' U300pa)keHUe COCTaBa MPOCTEHIINX BEIIECTB C IIOMOIIBI0 XUMUYECKHX (GOPMYI M CYIIHOCTH XMMHYECKHX
peakuil ¢ HOMOILBIO XMMUUECKUX YPABHEHUIA;

* [poBeleHUE HAOMIOCHUH, ONIUCAHUE TIPU3HAKOB U YCIIOBHI T€UEHUS XUMUUECKUX PEaKLUil, BBIIOTHEHNE
XHUMUYECKOTO 3KCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIN3a HAOMIOJEHHH 32 SKCIIEPUMEHTOM, PELICHHE
3a/1a4, TIOJTY4YeHNEe XUMHYECKOI HHPOPMALMK U3 pa3- JTMYHBIX HCTOUHHKOB;

'  YMCHHUEC OPraHU30BLIBATH UCCIICIOBAHUE C LEIBIO MPOBEPKHU TUIIOTE3;
*  YMCHHUE A€TATh YMO3AKIIOUCHUSA (HHI[YKTI/IBHOC M 110 aHAJOr’ I/II/I) U BBIBOJBI,

' yMeHHe 00BEKTHBHO OLIEHMBATH MHOPMALIHIO O BELIECTBAX H XMMHUYECKHX TIPOLIECCaX, KPUTHUECKH
OTHOCHTBCS K TICEBAOHAYYHON HH(POpMAIIHH.
Kommynukamusnvie
Ob6yuatowuticsi NOTY4UM BO3MONCHOCMb ONA (POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamuseHolx YV/I:

* IIOJTHOC Y TOYHOE BBIPAKCHHUE CBOUX MBICJIEM B COOTBETCTBHUM C 3aJadaMH U YCJI0BUSAMU
KOMMYHUKAIIUH,

' aJC€KBATHOC MCIIOJb30BaAHUE PEYCBBIX CPEACTB I YUACTUA B JUCKYCCHUHN U apryMEHTALlUU CBOEH

TIO3UIUK, YMEHHE MPEJICTABMATh KOHKPETHOE COJEpkKaHNe ¢ COOOIIEHHEM €ro B MUCHMEHHOH M YCTHOI
(opme, ompeieneHne croco00B B3aMMOICHCTBHS, COTPYIHHYECTBO B OUCKE 1 cOOpe MH(POpMAIUH;

' ompefeNeHue croco0oB B3aUMOJEHCTBUA, COTPY/IHNYECTBO B MOKCKE U cOope MH(OpMALMH, yYacTHe B
Juanore, MIaHUPOBaHKUE OOIIMX CIOCOOOB PabOTHI, MPOSBICHUE YBAXKUTEIHOIO OTHOMIEHHS K JPYTHM
y4amumcs;

* OIMUCAHUE COACPIKAHMA BBITIOTHACMBIX H@ﬁCTBI/Iﬁ C ICJIBIO OPUCHTHUPOBKUA B IIPECAMETHO- HpaKTH‘IeCKOﬁ

JEATETHLHOCTH,

* YMEHHUS YYUTHIBATh PA3HbI€ MHEHHS U CTPEMUTHCS K KOOPIUHALIMU PA3TUYHBIX TO3ULIUHN B
COTPYAHUYECTBE;



(dbopMynupoBaTh COOCTBEHHOE MHEHHE U MTO3ULIMIO, apTYMEHTUPOBATH U KOOPIMHUPOBATH €€ C
MO3UIUSMU MAPTHEPOB B COTPYAHUYECTBE P BHIPAOOTKE OOIIEro petieH sl B COBMECTHOM
JESITeNIbHOCTH;

OCYIIECTBIIATD B3aMMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE H€O6XO,Z[I/IMYIO B3aMMOIIOMOIIIb,

IUIAHUPOBATh OOIHE CIIOCOObI PaOOThI; OCYIIECTBIISATH KOHTPOIIb, KOPPEKLIHIO, OLEHKY JeHCTBUIM
napTHépa, yMeTb yOeK1aTh;

HCIIOJIB30BATh A/ICKBATHBIE A3bIKOBBIE CPE/ICTBA U1 OTOOPAKEHUsI CBOMX UYBCTB, MbICIIEH, MOTHBOB U
noTpeOHOCTEH; 0TOOpaxaTh B peun (onucanue, 00bICHEHHE) COAEPKAHNE COBEPIIAEMbIX ICHCTBUM, KakK B
(hopme rpoMKoii colmanu3upOBAHHON peun, TaK 1 B hopme BHYTpEHHEH peyn;

pa3BUBaTh KOMMYHUKATUBHYIO KOMIICTEHIIUIO, HCIOJB3YsS CPEICTBA YCTHOW WM THCHMEHHOU
KOMMYHUKAIIMHU TP paboTe ¢ TeKCTaMU y4eOHUKA U JTOTOJHUTENBHOM TUTEPaTypOi, CIPABOYHBIMH
Ta0JIMIIaMH, TPOSBJISATH TOTOBHOCTh K YB)XCHUIO HHOM TOUKH 3PEHUS PU 00CYKICHUH PE3yIIbTATOB
BBINOJIHEHHON PalbOThI.

Ilpeomemnwie pezynvmamol

Obyuarowuticss Hay4umcs:

IIPUMCHATb OCHOBHBIC MCTO/IbI IIO3HAHUA: Ha6nfoz(e1-me, U3MCPCHUC, SKCIICPUMCHT,

OIIHMCHIBATh CBOMCTBA TBépIII)IX, KUIKHX, F3,3006pa3HI)IX BCLICCTB, BHIACIIAA UX CYIICCTBECHHLIC
IIPHU3HAKH,

PaCKpbIBaTh CMBICJ 3aKOHA COXPAHCHHA MACChI BCIICCTB, aTOMHO-MOHCKYHHpHOﬁ TCOPHH,

pa3nuyaTh XUMUYECKUEe 1 QU3MUeCKie SBICHNS, Ha3bIBATh IPU3HAKM U YCIOBHS MPOTEKAHKS
XUMHAYECKUX PEAKLINN;

cobmoaath npasuia 6e30macHoi paboThl MPH MPOBEIECHUH OIBITOB;
TOJTB30BAThCA 1a00PATOPHBIM 000PYIOBAHHEM U HOCY/ION;
TOTy4aTh, COOMpPATh Ta3000pa3Hble BENIECTBA M PACTIO3HABATH UX;

XapaKTCPU30BaTh (1)I/I3I/I‘-ICCKI/I€ 1 XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPraHN4€CKux 1
OpPraHn4CeCKux COCI[I/IHGHI/Ifl, MIPOBOJUTL OIIBITHI, MOATBEPKAAIOIMNC XUMHUYCCKUC CBOICTBA U3YUYCHHBIX
KJIACCOB HCOPIaHUYCCKHX U OPTraHNUYCCKUX BCIICCTB;

Ha3bIBATh (I)aKTOpBI, BJIAAOIINE HA CKOPOCTH XHMHUYECKOH peakuu;
MPOBOAUTD OIIBITEI IO MTOJTYYCHUIO U U3YUCHUIO XUMHUYCCKUX CBOMCTB Pa3INYHBIX BEIICCTB,

I'paMOTHO O6paH_[aTBCH C BEIECTBAMH B MOBCETHEBHOM KU3HH.



Obyuarowuticss NOIYYUM 803MOHCHOCIb HAVYUMbCA:

BBIJIBUTaTh U IIPOBEPATH HKCIEPUMEHTAIIBHO THIIOTE3B! O XUMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE MX
COCTaBa M CTPOEHUS, UX CIIOCOOHOCTHU BCTYNATh B XUMHYECKHUE PEAKLMH, O XapakTepe U NpOoAyKTax
Pa3INYHBIX XMMUYECKUX PEaKLH;

XapaKTepu30BaTh BEILIECTBA 10 COCTaBy, CTPOCHUIO U CBOICTBAaM, YCTaHABIUBATH IPUUYUHHO-
CJIEJICTBEHHbIE CBA3U MEX/y JaHHBIMU XapaKTEPUCTHKAMHU BELIECTBA;

BbIIBUIaTh M IPOBEPSATH KCIEPUMEHTAIbHO THIIOTE3bl O pe3yIbTaTax BO3ACHCTBUS Pa3IMUHbIX
(haxTOpoB Ha M3MEHEHHE CKOPOCTH XMMUYECKOH PEaKIHi;

UCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS ISl KOJIOTUUECKH TPAMOTHOTO TIOBE/ICHHS B OKPYKaroIIeH
cpene;

HUCII0JIb30BATH HpI/I06p€TéHHBI€ KJTFOYCBLIC KOMIICTCHIIMA IIPY BBITIIOJTHCHUY IPOCKTOB 1 PCIICHUNA y‘I€6H0-
HUCCIIEA0BATEIBCKUX 3a4a4 M0 U3YUYCHHUIO CBOﬁCTB, CI0co00B MOIYYCHHUA U paClio3HaBaHUA BEIICCTB,

00BEKTHBHO OLICHHWBATh PIH(bOpMaI_[I/IIO 0 BEIIECTBAX U XUMHUYCCKUX IIPOLIECCAX]

0CO3HABAaTh 3HAYCHUC TCOPETUICCKUX 3HAHHUH 110 XUMHHU JJIA HpaKTquCKOﬁ JCATECIbHOCTH YCJIOBEKA,

C03/1aBaTh MOJIENH U CXEMBI ISl PelIeHNs y4eOHbIX U O3HABATENbHBIX 33/1a4; IOHUMATh HEOOXOAUMOCTb
COOJTIOICHUS TIPETMCAHNM, TIPEIaraéMbIX B MHCTPYKIUSIX MO HCHOIb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XMMHUH H JP.



o€

TemaTuyeckoe mJIaHUPOBAHHUE

TemaTnueckoe mIaHupoBaHue marepuaja B 10 kiacce

Ne Kou-Bo Hcnoab3oBanne
Tema Coaep:xanune eneBast ycTaHOBKa ypoKka Ilnanupyemble pe3y/bTaThl
n/n 4acoB o0opyn0BaHus
Hpenmer . Jlaboparopsiii orerr Ne 1 3HAKOMCTBO C OCHOBHBIMU 1 Omnpenensats BO3MOXHOCTb Jaruuk Temnepa-
Opranu4IcCKon «Onpenenenue METOaMU HAyKH TIPOBEJICHUS PEAKIHH U TPo- TYypbI (TepMonap-
XHMHH 3JIEMEHTHOTO COCTaBa 11ECCOB, TPEOYIOIUX Harpe- HbIi), CIUPTOBKA
OpPraHUYeCKUuX BaHUS
COCIMHEHNI
[Tpuponneiii ra3 JleMOHCTPALIOHHBIIT OIIBIT JlaTb npeacTaBieHue o 1 Ymenue BeiOupath mpubops! s | JlaTunk remMnepa-
«["openue nmpormax- TOYHOCTH U3MEPEHHI (- IIPOBEJICHUS U3MEPEHU, TYPBI ILIATHHO- BbIH,
OyTaHOBOW CMeCH 13 POBBIX JATUMKOB U aHAIIO- TpeOYIOMUX TOYHOCTHU MOKa- TEPMOMETD,
3aKUTAIIKH. TOBBIX IPHOOPOB 3aHUM. ANEKTPUYECKas
W3mepenne  temmeparypel TJTUTKA
C MOMOUIBIOIATYHKA
TEMIIEPATYPbl K TEPMOMETPA»
AJIKUHEL JlaboparopHblit ombit Ne 4 Cdopmuposath mpejicTaB- 1 3HaTh MPOLECCHI, NPOTEKAIO- Jaruuk Temnepa-
Auerunex «IIomyyerue 1 cBoicTBa JICHHE O TEMIIEpAType 11IMe MPH TUIABJICHNHU BEWIECTBH | Typhl (TepMomnap-
aLETUIICHA» TUIaBIEHHs, 00paTUMOCTH UX KpUCTAJUTU3aLMU HbIH)
TUIABJIEHHS M KPUCTAJLIN3a-
11U
Criuptel JlaboparopHsiit orerr Ne 6,7 OKCIIEpUMEHTAIBHOE 1 YMeTb 0TIIMYATh CIUPT OT JlaTunk dmeKTpo-
«CBOMCTBA 3TUIOBOTO OIpeJieNieHNe CIIUPTOB [IIMLEPUHA MIPOBOJHOCTH,
cnupTay, «CBONCTBA INIH 1udpoBoi Mu-
LIepUHa» KPOCKOII
AMUHBI, aHUJTUH 1 YMeTh OTIM4YaTh aMHUHBI OT

JleMOHCTpalMOHHbIH 3KC-
nepumeHT Ne 1 «CBoiictBa
aMUHOB Y aHUITUHA

M3y4enue CBOICTB aMUHA
Y aHWJIMHA

aHWJIMHa

Jlat4mk Temnepa-
TypBI IIATHHOBBIH




T€

nuanyy. CHIbHBIE U
crnabble TEeKTPo-
JIUTBI

TPOJIUTBD»

TPOJIAT

MOII[BIO IATYUKA HIEKTPOIPO-
BOJIHOCTH

Ne Koi-so Hcnoas3oBanue
Tema Coaep:xanue LlesieBast ycTaHOBKA ypoka Ilnanupyemble pe3y/bTaThl
n/n 4acoB o0opyn0BaHus
Kucnopoi- n [Ipaktuueckas padora Ne 1. | V3yuenue sBnenuii npu 1 3HaTh, YTO TIPH NPOTEKAHUH [Tpubop mis
azoTcoaepIKaly «Mnentudukarys Pa3I0KEHUH CIIOKHBIX BE- PEAKIMii MOJICKYJIBI BEILIECTB OIIBITOB C JJICK-
ue OpraHMYECKUX COEIMHEHUID» | ILECTB paspylLIaTCcs, a aTOMBI CO- TPUYECKIM TOKOM
OpraHUYECKHe XPaHSIOTCS (JUIs BELIECTB C
COCJIMHECHUS U MOJIEKYJIIPHBIM CTPOEHHEM)
UX IPUPOIHBIE
HMCTOYHUKH
TemaTuueckoe mianupoBanue yuedHoro marepuaa B 11 kiacce
Ne Tema Copnepixanne IleneBas ycranoBka ypoka | Koa-so | Ilnanupyemsie pesyastarsi| Hemoansobanue
n/n 4acoB 00opy10BaHus
1 Teopus snekrpo- JIeMOHCTPaIHOHHBIH OTIBIT [Toxasars, 40 pacTBOpE- 1 3uars, uto pacTBOpe- JlaTuuk Temnepa-
JIUTHIECKOH JTHCCO- Ne 1 «TeroBoii ekt HUE BEILECTB UMEET P HHE — QPU3UKO-XUMUYECKHH TYpbI IUIATUHOBBIH
10562100405 pacTBOPCHHUS BCILICCTB B IPU3HAKOB XUMHYECKON Hpouecc
BOAC» peakauu
2 Teopus 3nexTpo- Ipakriyeckas pabdora Ne 1 Beenenue noHATHiA «3NeK- 1 VYMeTh 3KCIIEPUMEHTAIBHO JlaTumk anekTpo-
JTUTHYECKOH JIUCCO- «OMEKTPOITHTEI H HEAIIEK- TPOIIMT» U «HEDIEKTPO- JIUT» ONPEIEIATh dIEKTPOIUTEI X IIPOBOJHOCTU
YAl TPOJIUTBI» HEDJIEKTPOJIUTHI
3 Teopus anexpo- Jlaboparoprerii orerr Ne 1 CdopmupoBath mpescTas- 1 3HaTh, KAKOE BIMSIHUE OKa- JlaTuuk anekTpo-
JMTHYECKOH JIUCCO- «BrusHHE PaCTBOPHTENIIHA JIEHWE O BIUSHUM PACTBO- 3pIBacT BOJa Ha JUCCOITHA- MIPOBOJHOCTU
Uanuu AUCCONHUALTEION pUTEI Ha JUCCOLUALIUIO IIUIO BEIIECTBA
HIIEKTPOJIUTA
4 Teopus >nexTpo- JlaboparopHsiit orerr Ne 2 OKCMepUMEHTATIEHO BBECTH 1 VYMeTb onpenenaTh CHIbHbIE 1 JlaTumk anekTpo-
matudeckoit ucco- | «CHIBHBIC H ClTaOble SIIeK- TIOHATHE «CIa0bIH 71eK- crnabble 3EKTPOJUTHI C MO- IIPOBOJHOCTU




lMpodonxeHue

IIpooondicerue
Ne Tema Conepxanue IleaeBasi yctaHoBka ypoka | Koa-Bo | Ilnanmpyembie pesyabtarbi| HemoassoBanue
n/n 4acoB o0opyn0BaHus
5 Teopus 3nexTpo- Jlaboparopbtii orerr Ne 3 CdopmupoBaTh nmpescTas- 1 3HaTh 3aBUCHUMOCTb 3JEKTPO- JlaTunk smekTpo-
JIUTHYECKOH IUCCO- «3aBHCHMOCTb BIIEKTPO- JICHHE O 3aBUCUMOCTH [IPOBOJHOCTH PACTBOPOB OT MIPOBOJTHOCTH
LUaLuu IIPOBOAHOCTH PaCTBOPOB 3IIEKTPOIPOBOHOCTH Pac- KOHIICHTPALIMX MOHOB
CHJIBHBIX JJICKTPOJIMUTOB OT TBOPOB OT KOHIEHTPALMK
KOHLICHTPALIUA HOHOBY HOHOB
6 Teopwus anexTpo- Ipakrieckas pabora Ne 2 3aKpenuTh NpeICTaBICHHEO 1 VMeTh 3KCIEePUMEHTAIBHO JlaTunk smekTpo-
JUTHYECKOH IUCCO- «Onpefienenue KOHIIEH- 3aBUCUMOCTH 3JIEKTPO- OIIpEJEIATh KOHIIEHTPALUIO MIPOBOJHOCTH
Hyanuu TpalyK COJIM TI0 HJICKTPO- IPOBOJHOCTH PacTBOPOB OT COJIX B PACTBOPE C MOMOILBIO
HPOBOAHOCTH pacTBOpa» KOHLEHTPAIMX HOHOB JaT4HKA JEKTPOIPOBOIHO- CTH
7| Teopus aextpo- Jlabopatopsiit ombir Ne 4 HccnenoBath 0coOEHHOCTH 1 [IpumensTh 3HaHUs O peak- | Jlaruuk snekrpo-
JIUTHYECKOH UCCO- «B3anMozIeiCTBHE THAPOK- | IPOTEKAHMs PEAKIMH HEH- LU HEHTpaIM3aliy B UHBIX MPOBOJHOCTH,
[IUaIHAH. cuza 6apusi ¢ CEpHOH Kuc- Tpallu3anuu YCIOBHUSX no03atop 00bEMa
Peaxiinu nonsoro JIOTOM» KHIKOCTH, O10-
oOMeHa peTka
8 Teopus anexrpo- Jlaboparoprsiit omerr Ne 5 OKCIIEpUMEHTAIBHO T10Ka- 1 3HaTh, 4TO BCE pacTBOpUMBIE B | JlaTunk amekTpo-
JIUTHIECKOH JTHCCO- «O0pazoBanue coneii am- 3aTh 00pa30BaHNE HOHOB BOJIE COJIM SBJISIOTCS CWIIb- | MIPOBOAHOCTH
Uanu MOHHUSD IIpY peaKklnyi aMMHaKa ¢ HBIMH DJIEKTPOIUTAMU
KHCIIOTaMHU
9 | Xummaeckie peak- Jlabopatopsiit ombrr Ne 6 M3y4eHne OKMCITUTENBHO- 1 Nwmets mpencrasieHue o te- JlaTuuk Temnepa-
UM «/3y4eHne peakLMK B3al- | BocCTaHOBHTENBHBIX IPO- 10BOM 3 dexTe OKucu- TypbI IUIATHHOBBIN
OKHUCINTENBHO- MOJICHCTBHS CyNb(uUTa Ha- [ECCOB, MPOTEKAIOIIHX C TeJIbHO-BOCCTAHOBHUTEIIBHBIX
BOCTaHOBUTEIIb- Tpus € IEPOKCUIIOM BOJO- | BpIneNIeHUEM DHEPIUU peakuui

HBIC pCaKIIuu
(OBP)

pona»




S€

Ne Tema Conepxanue IleaeBasi yctaHoBka ypoka | Koa-Bo | Ilnanmpyembie pesyabtarei| HemoabsoBanue
n/n 4acoB obopynoBanusi

10 | Xumnueckue peak- Jlaboparopbrii orerr Ne 7 Jlokazarp, 4TO B mporecce 1 NmeTs mpencTaBieHus o pas- Harank pH

uuu. OBP «M3menenne pH B xoze nporekanusi OBP Bo3amoxk- JIMYHBIX OPOAYKTAX OKUCIIH-
OKHUCIMTEIIbHO-BOCCTAHO- HO 00pa30BaHUE KHUCIIOTHI TENbHO-BOCCTAHOBUTEIBHBIX
BUTCIIBHBIX peaKHHﬁ» WU 1IEJI0YU peaK]_[Hf/'I

11 | Xummeckne peak- JlaboparopHsiit orerr Ne 8 KomyectBeHHO 0XapakTe- 1 3HaTh, YTO METAIIBI ABIAIOT- ¢ | JlaTunk Hampsoxe-

uuu. OBP «CpaBHHTEITbHAS XapaKTe- PU30BATh BOCCTAHOBUTEIb-HYIO BOCCTAHOBUTEISIMH C pa3- HOM | HUS
PHUCTHKA BOCCTAHOBHTEIIb- CIIOCOOHOCTH META- JIOB BOCCTaHOBHTEIILHON cro-
HOH CIIOCOOHOCTH METaI- CcOOHOCTBIO
JIOB»

12 | Xummaeckne peak- | JlemoHcTpanyonHble onbl- Tl | M3yunTh 3aBHCHMOCTH CKO- 2 3HaTh 3aBUCUMOCTb cKOopocTd | ITpubop st mi-
uu. CkopocTb Xu- | Ne 2 «/3yueHue Biusd- HUS | POCTH pEaKkLUM OT pa3jiny- PEeaKIH OT Pa3IUYHBIX (ak- JIOCTPALIMHU 3aBU-
MUYECKOW Peakluy | Pa3IMYHBIX (PAKTOPOB HA | HBIX (PAKTOPOB TOPOB — TEMIIEPATYPbI, KOH- CHMOCTH CKOPO- CTH

CKOPOCTb PEAKIUN» LIEHTPALlMH PEArHpYIOIKX Be- XUMUYECKON
LIIECTB, KATAIM3aTOPA, IPUPO-/Ibl | PEAKIUH OT YCIIO-
BEILECTB, IIJIONIAI1 BHI1
COIIPUKOCHOBEHHUS BEILIECTB

13 | Hemerammsi. Iaro- JleMOHCTpAIMOHHBIH OTIBIT OKCIIEpUMEHTAIBHOE U3Y- 1 3HaTh QU3MUECKHE U XUMUYe- Anmnapar s

T'CHBI Ne 3 «M3yuenue dpusnye- YeHHe (U3MYECKHUX U XU- CKHE CBOMCTBA I'alIOr€HOB. MPOBEACHHUS XU~
CKHX 1 XUMUYECKNX MHYECKUX CBOKCTB XJIOpa YMeTb 3anuChIBATh YpaBHE- HUA | MHYECKUX MPO-
CBOFICTB XJIOpa» peaKIuii rajoreHoB ¢ Me- neccoB (AIIXP)
TaJUIaMM, HEMETAJIAMH, UX
Pa3INYHYH0 OKHCIUTENBHYIO
CIIOCOOHOCTh
14 | I'amorensr Ipaxrreckas pabora Ne 3 Omnpenenuts conepikaHue 2 YMeTb IpUMEHATb HOHOCE- Jlatuuk xnopus-
«Onpezienenne CORCPKA-HISA | XTTOPM-MOHOB B UCCIEY- JIEKTUBHBIE JATYUKH HOHOB

XJIOPU/I-MOHOB B MUTHEBOM
BOJIEN

CMBIX PaCTBOpPAX




9€

MpodonxeHue

Ne Tema Copep:xanne IleneBasi ycranoBka ypoka | Koa-so | Ilnanupyembie pesyanrtarbi | HcnoansoBanue
n/n 4acoB obopynoBaHusi
15 CepoBomopof, JleMOHCTDAIIHOHHBIH OTIBIT: N3yuuts nabopaTopHble 1 3Hatb 1a00opaTopHble croco- Obl | Ammapar s
CYIb(MUIBI «lTonydenne cepoBOOPO-1a 1 | ¢crocoObl OMyUYEHHS Cepo- TIOJIYYEHHS CEPOBOOPO- 114, ETO | TPOBEACHUS XHU-
M3Y4YCHHE Cr0 CBOKCTBY. BOJIOPOJIA, €T0 CBOKCTBA U (U3HYECKIe ¥ XUMHU- YeCKIEe MUYECKUX PeaK- LK
JlabopaTOpHBIii OIIBIT: CBOMCTBA CYIb(PUIOB CBOMCTBA. YMeTh Ipo-BoauTh | (AIIXP), mpu-6op
«CuHTe3 cepoBo10poia. KaueCTBEHHBIE PEAKLU Ha JUIS TIOJTyde- HUs
KauectBeHHble peakuiu Ha CEpOBOJIOPO M COJIU ra30B WM annapar
CepOBOIOPO]T ¥ CYIb(H- bD» CEPOBOAOPOTHON KHUC- JIOTHI, Kurma
COCTaBIIATb COOTBET- CTBYIOLIHE
YPaBHEHUS XUMHU- YECKUX
peakuui
16 | Hemerammi Oxci- | /lCMOHCTpALIMOHHEII ONIBIT W3yuuts cBolicTBA CEPHU- 1 3Hath QU3MYECKHe M XUMMYe- | Armapat A
bl cepsl. CepHu- Ne 4«H3yuenue cBOHCTB CTOro rasa CKHE CBOMCTBA CEPHUCTOIO r'a3a. | MPOBEACHUS XU-
CTas KUCJIOTa CEPHHUCTOTO rasa 1 CepHU- VYMeTb 3aIiChIBaTh YPABHEHUS | MUYECKHX PeaK-Iuid
CTOM KUCIIOTBI» peaKIui raza ¢ BO0H, cO (AITIXP)
1IeJI09aMU
17 | Hemeramm. Av- JlaboparopHsiit orerr Ne 9 OKCTIEPUMEHTAIBHO J10Ka- 1 3HaTh, 4TO PaCTBOp AMMHAKAB JlaTuuk 3nexTpo-
MHaK «OCHOBHBIE CBOWCTBA am- 3aTh IIPUHA/IJICKHOCTD pac- BOJIE — CJTA0BIH ANEKTPO-IIHT. MIPOBOJHOCTH
MHaKay TBOpa aMMHaKa K CTa0bIM VYMeTh onpenensiTs 310
AIIEKTPOJIUTAM CBOMCTBO C OMOIIBIO IaTYN-Ka
3NIEKTPOIPOBOHOCTH
18 | Oxkcnn asora (IV) JleMOHCTpalOHHbIE OTbI- ThI: | V3y4uTh MPOMBINIEHHBIE 1 1 3HaTh MPOMBILLJICHHBIE U JIa- Tepmopesuctop-

«[Tomy4enne okcuia a3ota
(IV) 1 u3yuenue ero CBOHCTBY;
«OKwHcIIeHne OK-CHIa a30Ta
(1) mo oxcuma azora (IV)y;
«B3anumopeii- cTBHE OKCUIA
azota (1V) ¢ Bonoit u
KUCIOPOIOM, TIO-TTy4eHHe
A30THOM KHCJIO- ThI»

n1abopaTOpHBIE CIIOCOOBI
TONYYEHHS OKCHJIA a30-
Ta (IV), ero cBoiicTsa, mpu-
MEHEHHE B IPOM3BOJICTBE
a30THOU KHCIJIOTBI

OopaTopHsIe CIIOCOOBI MOITY-
yeHns okcuza azora (IV), ero
(u3nUeCKre N XUMUYECKHE
CBOWMCTBA. YMETh COCTABIIATh
COOTBETCTBYIONINE YPaBHEHHUSI
XUMHUYECKHUX PEAKLIUH.
YMeTb 00BACHSATH IPUMEHE-
Hue okcua azora (1V) B mpo-
M3BOJICTBE a30THOM KHCIIOTBI

HBIA JaTYHK TeM-
TEpaTypbl, JaTIMK
pH, naruuk snek-
TPOTPOBOIHOCTH,
anmapar Juis mpo-
BEJICHHS XUMHIC-
CKUX PEAKIIHIA
(AITXP), maraur-
Has MeIIajka




IIpooonocenue

Ne Tema Conepxanue IleaeBasi yctanoBka ypoka | Koa-Bo | Ilnanmpyembie pesyabtarbi| HemoassoBanue
n/n 4acoB o0opyn0BaHus

19 | Asorsas xkucoran | IIpaktudeckas pabora Ne 4 OKCnepUMEHTAIbHO Olpe- 2 YMeTb HCTI0IIB30BaTh HOHOCE- JlaTunk HuTpaT-

eé conu «Onpenienenye HUTPAT-HOHOB B JEIUTH COflepKaHue HU- TpaT- JICKTUBHBIC JaTUNKH IJIS1 HOHOB
ITMTATCIBHOM PaCTBOPE» HOHOB B pacTBOpax OIIPEJEIICHUS HOHOB

20 Munepainbnbie Jlaboparoprsiit omerr Ne 10 DKCIIEpUMEHTAIBHO Pa3iiy- 1 YMeTb 9KCIIEpUMEHTAILHO JlaTunk smeKTpo-

ynoOpeHus «Onpezienenne aMmMuad- HO | yarp MOYCBHHY 1 MUHE- OIIpEACTIATh MOYECBUHY MIPOBOTHOCTH
CCJIMTPbI U MOUCBHUHBID» paJIbHBIC yﬂ06peHH;{

21 | Merammi. Kans- Jlaboparopsit orerr Ne 11 DKCMEpUMEHTAIBHO YCTa- 1 3HaTh CBOHCTBA COCIMHEHUH JlaT4uK 35eKTpo-
. CoeuHennst «B3anuMoJENCTBHE UBBECT- | HOBUTH obpa3oBanue KQJIBIAA U €0 3HAYCHHUE B IIPOBOJTHOCTH,
KaJIbLUA KOBOH BOJBI C YIIICKUCIIBIM | cpeHEl U KUCIIOW COU [PUPOJIE Y KU3HU YETOBEKA MarHuTHas me-

razom» rajka, mpudop
JUIA TIOJTyYEHUS
Ta30B WA aIla-par
Kurma
22 | Merammnl. XKene3o | JlabopatopHsiii ombiT Ne 12 1 JlaTuvk naBieHus

«OxucIieHue xeies3a Bo
BJIAYKHOM BO3YXE»

HUccnenosats npomuecc
ANETPOXUMUIECKON KOPpO-
3UHM ’KeJe3a B BO3AyXe

3HaTh, 4TO TpoLecc KOppo- 31K
METAJUIOB  TPOTEKaeT B
HPHUCYTCTBUU BOJBI M KHCIIO-
poxa. 3HaTh (haKTOpkI, yCKO-
pAIOLIKE NPOLECC KOPPO3UH







