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IHosicHUTEJILHAA 3aIIUCKA

[Iporpamma «IKCNEePUMEHTAIbHAS XUMHUSD) (C MCIOJIb30BAHUEMO000PY/10BAHUS
nenTpa «Touka pocray) nas 7-9 kiaccoB MOY «OOIl» nct.[Iuacépbs pazpaborana Ha
OCHOBaHUU CIIEAYIOIUX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanpaoro 3akona ot 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6 obpa3zoBaHuH B
Poccutiickoit deneparumy (¢ u3M. u 10m., BCTyI. B cuiny ¢ 01.09.2020). - URL:

http://www .consultant .ru/document/cons_doc LAW_140174

2 .Ilacnopta HAI[MOHAJILHOTO MPOEKTa «O06pazoBaHue»
https://edu.gov.ru/application/frontend/skin/default/assets/data/national_project/main/ITactiopt =
alMoHanbHOro_npoekra_Oo6pazoBanue.pdf

3 .T'ocynmapctBeHHoit mporpammbl  Poccuiickoit  ®enepanmu  «Pa3Butne  00pa3oBaHU»
(yrBepxknena mocrtanoBienueMm IlpaButensctBa PO or 26 .12 .2017 Ne 1642 (pen. ot
22.02.2021 «O6 yTBepKAeHHH TOCYIapCTBEHHOW mporpaMmbl Poccuiickoit ®eneparmu «Passurre
obpaszoBanus». - URL:http://www.consultant

u/document/cons_doc LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f

4. IIpodeccuonanpuoro cranaapta «llegaror (memaroruyeckasi JesTENbHOCTh B JOUIKOJIBHOM,
HavyaJbHOM OOIIEM, OCHOBHOM 00IeM, cpeaHeM oOmemM o0pa3oBaHuM), (BOCIHUTATENb,
yuutenb)» (pen. oT 16 .06 .2019 r.) (Ilpuka3 MunuctepcTBa TpyJaa U COLUAIBHOMN 3amIuThl PO
ot 18 oxTs10pst 2013r. Ne 544H, ¢ u3MEHEHUSAMH, BHECEHHBIMHU TIPUKa30M MUHHUCTEPCTBA TPyAA U
coramutbl PO ot 25 nexabpst 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne 422u). — URL: //
http://mpodcrannaproenarora.pd

5. IIpodeccuonanpuoro cranmapra «llemaror IOMOTHHUTENHLHOTO O0Opa3oBaHUs JACTed U
B3pocibix» (Ilpukaz MunucrepctBa Tpyna u counanbHoi 3amuthl PO ot 5 mas 2018 1. Ne
2981 «O6 yrBepxkaeHun mpodeccuoHanpHoro crangapra «llemaror JAOMOTHUTENBHOTO
obpaszoBanust jgereii u B3pocabix») URL: https://vg.mskobr.ru/files/2022/prof-of-pedagoga-
dopobr/015.prikaz-mintruda-rf-22.09.2021-n-652n.pdf

6. denepasbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3zoBanus (yTBEpXKAEH IpHKa3oM MuHHCTepCTBa o0Opa3oBaHus W Hayku Poccuiickoit
denepanuu ot 17 nexadpst 2010 r . Ne 1897) (pen .21 .12 .2020) . - URL: https://fgos .ru (nata
obpamenus: 10 .03 .2021)

7. @enepalbHOTO TOCYJapCTBEHHOrO0 OOpa30BaTENbHOIO CTaHAApTa CpEIHEro OoOIero
oOpa3zoBanus (yTBEepXKIAEH MpHKa3oM MuHucTepcTBa oOpa3oBaHusi M Hayku Poccuiickoif
®enepanun ot 17 mas 2012 v . Ne 413) (pex .11 .12 .2020) . - URL: https://fgos .ru (mara
obpamenus: 10 .03 .2021)

8.  Meroauyeckux  pEeKOMEHJAWK  TO0  CO3JaHUI0 W (QPYHKIHOHUPOBAHUIO B
0011e00pa3oBaTeIbHbBIX OPraHU3allliiX, PACHOJOKEHHBIX B CEIIbCKOM MECTHOCTH M MajbIX
ropojiax, IEHTPOB O0pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUYECKOH HampaBIeHHOCTEH
(«Touka pocta») (yTBEpKIEHBI pacmopspkeHneM MUHHCTEpCTBa TpOcBemeHus Poccuiickoi
®eneparnuu ot 12 stBaps 2021 r . Ne P-6) . - URL: http://www

.consultant .ru/document/cons_doc_ LAW_374694/
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[Iporpamma kypca Ha 0aze nenTtpa «Touka pocray MOY «OOIy» nct./Ilnacépns obecrneunBaet
peanm3anuio  00pa30BATENBHBIX MPOrPaMM  E€CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKOH
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPeOOBAaHUSIMH 3aKOHOJIATENILCTBA B cepe
oOpa3zoBaHus U ¢ yuy€ToM pexkoMmeHfanuii PenepaibHOrO onepaTopa y4eOHOro mpeaMera
«XuMHS».
Hcnonp3oBanue obopynoBanus «Touka pocta» npu peanuzanuu nanHoi Ol mo3BosnsieT co3nath
YCIIOBUSL:
* IS pacIIMPEeHHs COIePKaHus IKOJILHOIO0 XMMHUECKOT0 00pa3oBaHus;
* /IS IOBBILIEHHS TO3HABATEIbHON aKTUBHOCTH O0YYAIOIIMXCSl B €CTECTBEHHO-HAYYHOM
oOJactu;
* Ui Pa3BUTUS JIMYHOCTU peOEHKA B IIpoLiECCE 00YUEHUS] XUMUH, €ET0 CIIOCOOHOCTEH,
(hopMUPOBaHHUS ¥ YIOBICTBOPSHHUS COIMAILHO 3HAYMMBIX HHTEPECOB M OTPEOHOCTEH;
* JuIsi pabOThI C OJJAPEHHBIMU IIKOJBHUKAMU, OPTAHU3AIIMN UX PA3BUTHSI B PA3ITUUYHBIX
o0acTsax o0pa3oBaTeNbHOM, TBOPUECKOH ACSITEILHOCTH.
JlanHasi mporpaMMa 00€CIeUMBaeT YCBOCHHME YYAaIlUMUCA BAaKHEWIIUX XMMHMUYECKHUX 3aKOHOB,
TEOPHUIl ¥ MOHITHI; GOPMUPYET MPEACTABICHUE O PO XUMHH B OKPYXAIOIEM MHUPE U KU3HU
yenoBeka. [Ipm 3TOM OCHOBHOE BHMMaHUE YIEISETCS CYHIHOCTH XMMHYECKUX pEakuuil u
METOJIaM MX OCYILECTBICHUSI.

OnHuM M3 OCHOBHBIX NPUHIMIIOB MOCTPOEHHUS MPOrPAMMBbl SIBISETCS MPUHLUI JOCTYIHOCTH.
DKCHEePUMEHTAIBHBIC JaHHBIC, TMOJTYYCHHBIC YYAlIUMHUCA TPHU BBIMOJHEHUU KOJIMYECTBEHHBIX
OMBITOB, MO3BOJISIIOT YyYAIIUMCSl CaMOCTOSATEIBHO JI€JaTh BBIBOJBI, BBIABIISTH 3aKOHOMEPHOCTH.
[Tomxompl, 3a10)KEHHBIC B COJEPKAHNE MTPOrPaMMBbI Kypca, CO31al0T HEOOXOIMMBIE YCIOBUS JUIS
CUCTEMHOTO YCBOEHHUS Y4YallUMHUCS OCHOB HayKd, s OOecrleueHus pa3BUBAIOIIETO H
BOCIIUTBIBAIOIIEIO BO3JEUCTBUSA OOY4YEHHMS Ha JUYHOCTh yuamierocs. @opmupyemble 3HaHHS
JOJKHBI CTaTh OCHOBOM CHUCTEMBI YOKICHHM MIKOJIBHHUKA, IIEHTPAIBHBIM SAPOM €ro HaAyYHOIO
MHUPOBO33PEHUS.

Ha u3yuenue kypca «IkcnepuMEHTAJbHAs XMMHMS B pelIEHUM 3aJa4» JJas 7-9 KjaccoB
orBoautcs 1 dac B Hezemo, 34 yaca B TOfl, TP HOPMATUBHOM MPOJOIKUTEIHLHOCTH Y4eOHOTO
roga 34 yueOHbIC HEIETH.

C yuérom Hen30eKHBIX MOTEPh YIEOHOTO BPEMEHH, BHI3BIBAEMBIX PA3JIMYHBIMU OOBEKTHBHBIMHU
MpPUYMHAMH, a TaKKe HEOOXOJWMOCTH BBIAENEHUS JOIMOJIHUTEIBHOTO BPEMEHH Ha H3Y4YEeHHE
OTJIENIbHBIX BOIPOCOB Kypca XMMUU MPOTrpaMMOi IPETyCMOTPEHO PE3EPBHOE BPEMSI.

Cpok peanu3zanuu NporpaMMsbl — OJIMH y4eOHBI oI

Hean 1 3aga4n Kypca

* Peanu3anust OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOrpaMM MO YUEOHBIM MIpeIMeTaM
€CTECTBEHHO-HAYYHOM HaNpaBJIEHHOCTH B paMKaX BHEYPOUHOH JIeTebHOCTH 00yYaroIuxcs;
* BOBJICYCHHE YYAIIUXCS B IIPOEKTHYIO AEATEIbHOCTD;

* TOBBILIEHUE TPOPECCHOHATBHOTO MACTEPCTBA EIArOrMYECKMX paOOTHUKOB LIEHTPA,
peaTn3yoIX OCHOBHBIE U JIOTIOJIHUTENbHBIE 0011Ie00pa3oBaTeIbHbIe TPOrPaMMBI.



I[lnannpyemMble pe3yJabTAThI OCBOCHUSI Y4eOHOr0 nmpeaMeTa « XUMHS» ¢ ONHCAHUEM
YHHMBEPCAJBbHBIX Y4eOHBbIX JeiCTBHIi, JOCTUTAeMbIX 00y4AIOIIUMHUCS
Juunocmmuute pezyiomamot
Ooyuarowuiica noayuyum 603MoHCHOCHb 01 POPMUPOBAHUA CT1EOYIOUUX
auuynocmuulx YYJ/[:
. oTpe/ieJIeHe MOTUBAIIMU U3YUYEHUS yUeOHOT0 MaTepuana;
* OILICHHBAaHME YCBAaUBAEMOT0 Y4eOHOr0o MaTepuasna, UCXO/s U3 COLMATBHBIX U TMYHOCTHBIX
IIEHHOCTEH;
* TOBBIIICHHE CBOETO 00PA30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX
HCTOPUYECKUX COOBITUI, CBS3aHHBIX C PA3BUTHEM XUMUU U OOIIECTBA;
* 3HaHME MPaBUJI MOBEJICHUS B UpE3BbIYANHBIX CUTYALIHSIX;
* OLIGHUBaHUE COLMATIBLHON 3HAUUMOCTH Mpodeccuii, CBSI3aHHBIX C XUMUEHH;
* BIIAJICHUE MTpaBUIIaMH 0€30MaCHOT0 0OpaIeHUsI C XUMUYECKUMHU BEIIECTBAMHU U
00opymoBaHUEM, TIPOSBICHUE SKOJIOTUIESCKON KYJIBTYPHI .

Memanpeomemmnuwie pe3yivmamal

Pezynamusnvie

Obyuarowuiics ROIYYUM B03MOHCHOCHb 01 YOPMUPOBAHUSL CLeOYVIOWUX pe2yiamuehbix YV

* [IelernoyiaraHue, BKIII0Yas MOCTAaHOBKY HOBBIX 1IeJiel, mpeoOpa3oBaHue MPAKTUYECKON 3a/1auu
B TI03HABATENbHYIO, CAMOCTOSITEIbHBIN aHaIN3 YCIOBUN JTOCTHKEHUS LIEIM HAa OCHOBE y4éTa
BBIJICJICHHBIX YUUTEIIEM OPHEHTUPOB ICHCTBHUS B HOBOM Y4€OHOM MaTepHale;

* IUIAHUPOBAHMUE ITYTH JOCTHXKEHUS LIETIeH;

* YCTaHOBJICHHE LIEJIEBBIX IPHUOPUTETOB, BBIICICHUE ATbTEPHATUBHBIX CIOCOOOB JOCTHKECHHUS
1enu U BeIOOp Hanbosee 3ppekTUBHOrO crocoda;

* YMEHHE CaMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISTH UM;

* yYMEHHE IPUHUMATH PEIICHHS B TPOOJIEMHON CUTYaINH;

* IIOCTaHOBKA y4eOHBIX 3a/1a4, COCTaBJIEHUE TIaHa U IIOCJIEI0BATEIbHOCTH AEHCTBHIA;

* opraHu3anus pabodero MecTa Mpu BHIMOJIHEHUN XUMUYECKOTO SKCIIEPUMEHTA;

* IMPOTHO3MPOBAHUE PE3YJIbTATOB OOYYEHHUs, OLIEHUBAHME YCBOEHHOI'O MaTepuaya, OIIeHKa
KayecTBa W YPOBHS IIOJNyYEHHBIX 3HAHWH, KOPPEKIHWs IUTaHA W Crocoda JeHCTBHA TIpH
HE0O0XOAUMOCTH.

lloznasamenvhule

Obyuarowuiicss noIyyuUm 603MOHCHOCHb 0151 POPMUPOBAHUSL CLEeOVIOWUX No3HA8amenbhblx Y'V/I:
* TIOWCK U BbIAeNIeHUE HH(pOopMaInu;

* aHaJM3 YCIOBMM W TpeOoBaHMI 3ajauu, BHIOOp, COMOCTaBIIEHHME W OOOCHOBAaHHUE CIIOCOOA
pelLIeHHs 3a/1auu;

* BbIOOp Hanbosee 3p(HEKTUBHBIX CIIOCOOOB PELIECHHUS 33aJauld B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHIA;

* BBLABIDKEHHE U 000CHOBaHKE THIIOTE3BI, BHIOOD CrIoco0a e€ MpOBEepKH;

* CaMOCTOSITETIHHOE CO3JIaHKE aIrOPUTMA JIESITEILHOCTH MPH PEIICHUH MTPOOIJIEM TBOPUECKOTO U
MTOMCKOBOTO XapaKTepa;

* YMEHHS XapaKTEepPH30BaTh BEIIECTBA 10 COCTABY, CTPOSHHIO U CBOMCTBAM;

* ONUCHIBAaHWE CBOWCTB: TBEPIBIX, IKUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIICICHHE WX
CYIIECTBEHHBIX TPU3HAKOB;

* HU300pa)K€HHE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIbI0 XMMUYECKUX (POPMYI U CYIIHOCTH
XUMHAYECKHX PEaKIUil C MOMOIIBI0 XUMUYECKUX YPaBHCHUH;

* TpoOBeJCHHE HAOJIOJCHUN, ONMCAHUE MPU3HAKOB U YCJIOBUN TEUEHHS] XUMHUYECKUX PEaKIHi,
BBITIOJTHEHHE XHWMHUYECKOTO OJKCIEPHMEHTAa, BBIBOJbI HAa OCHOBE aHalu3a HaOMIOJACHUN 3a
HKCHEPUMEHTOM, pELICHHE 3ajad, IMOJIy4YeHHEe XUMHUYECKOW HWH(POpMAlUU U3 PA3TUUYHBIX
HCTOYHUKOB;

* yYMEHHUE OpPraHU30BbIBaTh UCCIIEIOBAHUE C LIENBI0 IPOBEPKHU TUIIOTES;

* yYMEHHE JIeNaTh YMO3aK/II0UeHNs (MHAYKTUBHOE U 110 aHaJIOTHH ) U BHIBOJIBI;

* yMEHHE OOBEKTHBHO OIICHHMBATh MH(OPMAIMIO O BEIIECTBAX U XUMHUECKUX Mpoleccax,
KPUTHYECKH OTHOCHUTBHCA K IICEBJOHAYYHON MH(OpMaLIUH.




Kommynuxamuenvie

Obyyarowuiics noay4um 603MOACHOCMb 0151 POPMUPOBAHUS CIEOVIOUSUX KOMMYHUKAMUBHBIX
YVii:

* IOJHOE U TOYHOE BBIPAKEHHE CBOUX MBICIEH B COOTBETCTBUHU C 33JayaMU M YCIOBHUSMHU
KOMMYHHUKAIIH;

* aJIeKBaTHOE HCIIOJIb30BAaHUE PEUEBBIX CPEACTB Ui y4acTHs B JUCKYCCHHM WU apTyMEHTAIUU
CBOCH MO3WIMM, YMEHUE MPEJCTAaBIATh KOHKPETHOE COJCpXKAaHHWE C COOOIIEHHEM €ro B
IIUCbMEHHOW M YCTHOH (opme, ompeaereHue crocoO0B B3aMMOAECUCTBUS, COTPYIAHUYECTBO B
MOKCKE ¥ cOope MHpOpMAITIH;

* ompeneneHue cnocoO0B B3aUMOJEHCTBUS, COTPYIHUYECTBO B IIOUCKE U cOope MHpopmaLuy,
ydacThe B JHajiore, IJIaHUPOBAHUE OOIIMX CIIOCOOOB PAa0OTHI, MPOSBICHUE YBAXHUTEIHHOTO
OTHOIICHHS K APYTHM YYaITUMCS;

* OIHUCAHUE COJEP)KaHMs BBINOJHAEMBIX ACUCTBUM C LEJIBIO OPUEHTUPOBKU B IPEAMETHO-
MPAKTUYECKON JEATEIbHOCTH;

* YMCHHS yYUTHIBATh Pa3HbIE MHEHUS U CTPEMHTHCS K KOOPAMHAIMHM PA3JIMYHBIX TO3UIUH B
COTPY/HUYECTBE;

* (QopmynupoBaTh COOCTBEHHOEC MHEHHE U TIO3UIIMIO, ApTYMEHTHPOBATh M KOOPAMHUPOBATH €€ C
NO3ULMAMU MApTHEPOB B COTPYAHUYECTBE NPHU BBIPAOOTKE OOIIEr0 pelIeHHs B COBMECTHOMN
NesTeNbHOCTH;

* OCYUIECTBISATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYIHUYECTBE HEOOXOAMMYIO
B3aMMOIIOMOIITb;

* IUIAaHUPOBATh OOIIME CIOCOOBI PabOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKIHMIO, OLIEHKY
necTBuil mapTHEpPa, yMeTh yOeX/1aTh;

* HCIIONIb30BATh aJIEKBATHBIE SI3BIKOBHIE CPENICTBA JJISi OTOOPaKEHHUSI CBOMX UYBCTB, MBIC- JIEH,
MOTHBOB U MOTpeOHOCTeH; oToOpakaTb B peud (omucaHue, OOBSICHEHUE) COAep)KaHue
COBEpIIAEMbIX JAECHCTBUN, KaKk B ()OpME TPOMKON COIMAIN3HPOBAHHOW peuH, Tak U B (opme
BHYTpEHHEH peun;

* pa3BHUBaTh KOMMYHMKATHBHYIO KOMIIETEHLUIO, HCIIOJIb3YSl CPEICTBA YCTHOM M MHCbMEH- HOM
KOMMYHHUKAIlMM MpH paboTe ¢ TEeKCTaMu YdeOHMKAa U JIOTMOJHUTENIBHOW JIMTEpaTypoH,
CIPAaBOYHBIMU TAOJHIIaMH, TPOSBISATH TOTOBHOCTh K YBXCHHIO HMHOW TOYKH 3pEHHS TIPH
00CYXJIEHUH PE3yJIbTaTOB BHIMOJIHEHHONW PaOOTHI.

Ilpeomemmnuie pesynomamot

Obyuarowuiics Hayuumcsi.

* TPUMEHSTh OCHOBHBIE METOJIbI IO3HAHUS: HAOTIOCHHE, H3MEPEHHE, SKCTICPUMEHT;

* OIHCHIBATH CBOMCTBA TBEPIBIX, KHUIKHX, Ta3000pa3HBIX BEIICCTB, BBIJCISS HX CYIIIECTBEHHBIC
TIPU3HAKH;

* pacKpbIBaTh CMBICIT 3aKOHA COXPAHCHHS MACCHI BEIIECTB, aTOMHO-MOJICKYJISIPHON TEOpUH;

*  pa3IMYaTh XMMHUYCCKHE U (PU3NUCCKUE SBJIICHUS, HA3bIBATh MPU3HAKH U YCIIOBUS MPOTCKAHUS
XUMHYECKHUX PEaKIIHii;

* coOmro1aTh mpaBuiia 0€30MacHON padOThI IPH MTPOBEICHHUH OIBITOB;

* TI0JIb30BATHCA JTAOOPATOPHBIM 000PYTIOBAHUEM U ITOCYI0M;

* TOJy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA M PACTIO3HABATH UX;

* XapakTepu3oBaTh (pU3MYECKHE U XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKUX
COCJTUHEHUH, TIPOBOJIUTH OMBITHI, MOATBEPIKIAFOIINE XUMUYICCKUE CBOMCTBA N3YYCHHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB;

* pacKpbIBaThb CMBICI TIOHSTUS «PAacTBOP)», BBIYHCIATH MACCOBYIO JOJIO PacTBOPEHHOTO
BEIIIECTBA B PAacTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MAacCOBOM J0JIEM pacTBOPEHHOIO
BEIIECTBA;

* XapaKTepHu30BaTh 3aBUCUMOCTh (PU3UUECKHX CBOWCTB BEIIECTB OT TUIA KPUCTAIIIMYECKON



pCHIéTKI/I, OHpe,Z[e.HHTB BUJ XHMH‘IGCKOﬁ CBsA3HU B HeOpFaHI/I‘-ICCKI/IX COCIUHCHUAX,

* pacKpbIBaTh OCHOBHBIE IOJIOKCHHS TEOPUH DJICKTPOIUTHUYCCKON IMCCOLMAIINH, COCTABJIAThH
YpaBHEHHS DJICKTPOJIMTHUECKOW JHUCCOLHUAIIMKA KHCIIOT, MIEJ0YEH, COJlell W peakiMii HOHHOI'O
obMeHa;

* packKpelBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIIUH, OTpeIeATh
OKHCJIIUTEIb M BOCCTAHOBUTEIb, COCTABIIATH YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIX
peaKIuii;

* Ha3bIBaTh (PAaKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHUYECKOHN PEaKIINU;

* XapaKTepu30BaTh B3aUMOCBSI3b MEKY COCTABOM, CTPOCHHEM U CBOWCTBAMHU HEMETAIIOB U
METaJlJIOB;

* TPOBOJAUTH ONBITHI MO MOTYYEHUIO U U3YYCHUIO XUMUYECKIX CBOMCTB PA3JINYHBIX BELIECTB;

* TPaMOTHO 00paIIaThCs C BEIECTBAMH B TOBCEIHEBHOM JKU3HHU.

Obyuarowuiicsi noIy4uUm 603MOMCHOCb HAYUUMBCAL:

* BBIJIBUraTh U MPOBEPATH HKCIIEPUMEHTAIHHO TUIIOTE3bl 0 XUMUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNaTh B XUMUUYECKHE PEAKIIUHU, O XapaKTepe
" DPOAYKTaX pa3IMIHbIX XUMUYCCKHUX peaKuHﬁ;

* XapaKTepH30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATH IPUUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JaHHBIMH XaPAKTCPUCTUKAMHU BCIUICCTBA,

¢ COCTaBJATh MOJICKYJAPHBIE W IIOJIHBIC HWOHHBIC YPaBHCHUA II0 COKpaHIéHHI)IM NOHHBIM
YpaBHEHUSM;

¢ IIPOTHO3UPOBATH CHOCO6HOCTB BEIICCTBA IMPOSABJIATH OKHCJIINTCIIbHBIC nJIIn
BOCCTAHOBHUTEIILHBIE CBOMCTBA C y‘IéTOM CTCIICHEH OKMCIICHHSA 3JIEMCHTOB, BXOJAIIHUX B €TI0
COCTaB;

* BBIABUTaTh W IMPOBEPITh HKCIEPUMEHTAIBHO THUIIOTE3bl O PE3yJbTaTax BO3ACUCTBUS
pa3auyYHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUECKON peaKIlni;

¢ HCIIOJIB30BaTh HpI/IO6p€TéHHBI€ S3HaHUA IS4 OKOJOTMYECKH T'PaMOTHOrO IIOBCACHHA B
OKpY>Karolleu cpeae;

¢ HCIIOJIB30BaTh HpI/IO6p€TéHHI>I€ KIIFOYCBBIC KOMIICTCHIUMW IIPHW BBIIIOJIHCHHU IIPOCKTOB U
pelieHnr y4eOHO-HCCIeI0BaTeNbCKUX 3aad MO W3YYEHHUI0 CBOMCTB, CIIOCOOOB MOJIY4EHHUS U
pacro3HaBaHUs BEILIECTB;

* 00BEKTUBHO OIIEHUBATh MH(GOPMAIUIO O BEIIECTBAX M XMMHUECKUX MPOIIeccax;

* 0CO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUU MO XUMHH JJIsl MPAKTUYECKOW NEeATEIbHOCTH
YeNI0BeKa;

* CO3/1aBaTh MOJENU U CXEMbl U pelIeHHs] y4eOHBIX M TMO3HABATEIbHBIX 3a]ad; MOHUMATh
HE0OXOIMMOCTh COOJIIO/IEHUS IPEANUCAHUHN, TPETaraeMbIX B HHCTPYKIIHSX 110 UCIIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMHHU U JIP.



KasiengapHo - TeMaTuueckoe NJIaHMPOBaHUe MaTepuaJja B 8-9 kiiaccax

Ne | Tema Coaep:xanue HeneBasi ycraHoBKa ypoka | 4achbl Iaanupyembrie Hcnoab3oBanue Jara
n/ pe3yJibTaThl o0opynoBaHusi
- nJIaH dax
T
1 | Meroxbl no3HaHuUs B IIpakTHyeckass 3HAKOMCTBO C 1 YMeHue JaTuyuk
XUMHH. padora OCHOBHBIMH 10JIb30BATHCS TEMIIEPATYPBI
DKCIepUMEHTaIbHbIE Ne 1 METOJAMU HayKU HarpeBaTeJIbHBIM | (TEpMOMIapHBIi),
OCHOBBI XUMUU «H3yuenue U IpuOopaMu CIIMPTOBKA
CTPOCHMS IIJITaAMEHI
2 | Meronb! no3HaHus B JlabopaTopHBIH ONBIT 3HAKOMCTBO C 1 Onpenensarsb JaTuuk
XUMHUU. Ne 1 OCHOBHBIMH BO3MO>KHOCTb TEMIIEPATYPBI
DKCIepUMEHTaIbHbIE «/lo xaxoit METOJAMH HayK1 IIPOBEICHUS (TepmonapHsblIii),
OCHOBBI XUMUU TEeMIIEpaTypbl peakuui u CIIUPTOBKA
MO>KHOHArpeThb IIPOLIECCOB,
BELIECTBO?» TpeOyOLINX
HarpeBaHus
3 | Meronbl mo3HaHus B JlabopaTopHbIit JlaTe ipencTaBieHUE O 1 YMeHune JlaTunk
XUMUU. ONBIT TOYHOCTH U3MEPEHUN BBIOMpATh TEMIIEpaTypbl
JKCIIEpUMEHTAIIBHBIE Ne 2 IU(PPOBBIX JATYMKOB U puOOpHI AT [JIATUHOBBIM,
OCHOBBI XUMUU
«3mepenue aHaJIOTOBBIX MPUOOPOB IIPOBEICHUS TEPMOMETD,
TEMIIEPaTypbl U3MEpPEHUH, DIIEKTPUYECKas
KUIIEHUS BOJBI TpeOyrommx [JIUTKA
C IIOMOUIBIO TOYHOCTH
JaT4ynKa MIOKa3aHUM.
Temneparypsl u
TEPMOMETPA»
4 | Meroasl n0o3HaHUs B JlabopaTopH CdopmupoBath mpeacras- | 1 3HaTthb Jarauk
XUMUU. bIil ONBIT JIEHUE O TEMIIEPATYpPE IIPOLIECCHI, TEMIIEpaTypbl
OKCIIEpUMEHTANILHBIE Ne 3 TIJIaBJICHUS, 00pPaTUMOCTH MIPOTEKAIOIINE (TepMoTapHBIii)
OCHOBBI IIPY IIJIABJICHUN
BEILECTB U UX
XUMUU «Onpenenenue IIJIaBJICHUS U

TEeMIIEPATypPhI

KpucTajlin3dauuu




IUIABJICHUA U KpUCTAJIIN3aLU U
KpUCTAJIIN3aLuU
MeTaJlIa
[TepBonavasibHbIE JlaboparopHbiii DKCIIEPUMEHTAIILHOE YMeTh JlaTunk
XUMHUYECKHUE TOHATUS. OnbIT «4 onpeleacHue 5 OTJINYATh SIEKTPO -
AU CTUIITIMPOBAaHHOU BOJOIIPOBOAHYIO IIPOBOJHOCTH,
YucTele BeMECTBa U CMECU 1 BOJOIPOBOJHON BOJIBI BOLY OT _ [mudposoii
«Ormpenernenue AUCTHITUPOBAHHON \\ryrepockort
BOZOIIPOBOAHOMN 3HATB,
1 TUCTUIUIMPOBAHHOMN [1049CMY IJIA
BOIbI [IPOBEICHUS
DKCIIEPUMEHTOB
HCITOJIB3YIOT
JIMCTUJUIMPOBAHHYIO
BOZY
IIepBoHavasbHbBIE JleMOHCTPALMOHHBIH N3yueHnne XUMHYECKUX YMmerb JaTauk
JdkcnepumeHT Nel SIBJICHUI OTJINYaTh TeMIepa-
XUMHUYECKHE TOHATUS. «Brienenue ¢duznueckue TYpBI
dusnueckue u " TOTJIOIICHUEC MpoHeCChl OT IJIATUHOBBIN
XMMHUYECKHE SIBICHUS Tera- XUMUHCCKAX
IIPU3HAK peakuuit
XUMHUYECKON
peakuumn»
[IepBoHavasnbHbBIE JleMOHCTPALMOHHBIH N3yuenune sBneHui npu 3HaTh, 4YTO IPU [Tpubop ans
XUMUYECKUE ITOHATUS. IKCIIEPUMEHT Pa3JIOKEHUU CIIOKHBIX [IPJIOTEKaHUH OIIBITOB C
BEILIECTB peakuit
[IpocTsle u cnoxHBIE Ne2 MOJIEKYJIbI DIIEKTPUYECKUM
«Paznoxxenue pa3pylarTcs,
BOJIbI a aTOMBI
COXPaHSIOTCS
JJIEKTPUYECKUM TOKOM (17151 BEILIECTB C
MOJIEKYJISIPHBIM

CTPOCHUEM




8 | IlepBoHauanbHbIE JdeMOHCTPAaUMOHHBIH DKCIIEPUMEHTAIBHOE 3HaTh Becni
XUMHUYECKHUE TIOHSTHS . IKCrepuMeHT Ne3 . JI0Ka3aTeNNbCTBO AEUCTBUSA (OPMYIIUPOBKY Yy | DJIEKTPOHHBIE
3aKOH COXpaHEHUs «3aKOH CO-XpaHEHUS 3aKOHa 3aKOHA U YMETh
MacCChI BCHICCTB MacCChbI BCIICCTB» IIPUMCHSATH €TOHA

MIpaKTHUKE, IPU
pelieHuu pac-
YETHBIX

3aj1a4

9 | Knaccel Heopranuyeckux | JleMOHCTpanHMOHHBIH DKCIEepUMEHTAIBHO 3HaTh [Tpubop s
coenunenuii. CocraB IKCIepuMeHT Ned . ONPENIETUTh COJIepKaHUE 00BEMHYIO OTpPEICIICHUS
BO3/yXa «OrmpezeneHue coctaBa | KUCIOPOJa B BO3/1yXe JIOITEO cocraBsa

BO3yXa» COCTaBHBIX BO3J1yXa
qyacTeu
BO3/yXa
10 | PacTBopbI JlaGopaTopHublii onbiT | Mccnenosarsb Nmetn Jatuuk
Ne 5 3aBHCUMOCTh IIPEJICTABJIIEHUEO | TEMIIEpaTyphl
«3yuenue pPacTBOPUMOCTHU oT pa3 HoOH IJIATUHOBBIN
3aBUCUMOCTH TEMIIEPATYPbI 3aBHUCHUMOCTHU
PacTBOPUMOCTHH pacTBOpH MOCTH
BELIECTBA OT BELIECTB OT
TEMIIEPATYPbI TEMIIEPATYPbI
»
11 | PactBopbI JlabopaTopuslii onbiT | [loka3ars 3aBUCMMOCTB YMmerb [Mudposoii
Ne 6 pPacTBOPUMOCTH OT UCII0JIb30BaTh MHUKPOCKOII
«Habnronennesa poctToM | Temme-paTypsl uuppoBoi
KpHUCTAJIJIOB MUKPOCKOII JUIst
U3Y4EHUSIPOPMBI
KpHUCTAJIJIOB
12 | PactBOpBI JladopaTopublii onbIT  (ChopMUPOBATH TOHITUS lmeTh Jatuuk
Ne 7 «pa30aBJICHHBII pacTBOPY, [IPEJCTABICHHUE O TEMIEPATYPBI
«HACBIIIECHHBIN pacTBOPY, pa3IMYHON TJTATUHOBBIN




«IlepechbliieHHBIN «I1€PECHIILICHHBIN HACBIIIEHHOCTH
pacTBop» pacTBOp» pacTtBopa
pacTBOpsEMBIM
BELICCTBOM
13| Kunaccel Heopranndeckux |[Ipakruyeckas padora |(ChopmupoBarb Ywmerp Hatuuk pH
COEMHEHHIA. Ne 4 npeacrasienue o pH onpexnensats pH
OcHoBaHus «Omnpenenenue pH Cpenbl KaKk pacTBOpOB
pacTBOPOB KUCIIOT U XapaKTEPUCTUKU
L1eJI0YEH» KHCJIOTHOCTH pacTBOpa
14 | Knaccel Heopranudeckux | JlaGopaTopHblii onbIT Cdopmuposatsb [IpuMeHATH HNatuuk pH
coenuHennii . OcHoBanust | Ne 9 IIPEJICTaBJIEHUE O YMEHMS 110
«Onpenenenue pH mkane pH OIIPEIETICHUIO
pa3JIMYHBIX Cpe» pH B
[IPAaKTUYECKON
e TEIIbHOCTH
15 CaoiicTBa JlabopaTopHBIii ONIBIT Hcnonb3oBath YMers onpenenars | Jlarunk pH
KHCJIOTHOCTD
HEOPTaHUYECKUX Ne 11 MIOJIy4YEHHBIE 3HAHUS IS [10YB
COEIMHEHU «Onpenenenue onpeaeneHus

KHCJIOTHOCTH ITOYBbD»

KHCJIOTHOCTH PacTBOPOB




Ne | Tema Conepxanue [eseBasi ycTaHOBKA K- ILlnanupyemsblie pe3yJbTaThl Hcnons3oBanue Hara
YpOKa BO o0opynoBaHust iaH | ¢gakr
n/ qac
11
1 [Teopus J[eMOHCTPAHOHHBIH ONBIT IToka3ats, 4TO 1 3HaTh, YTO PACTBOPEHUE — JlaT4uk TemMIepaTypol
BJIEKTPOJIUTH Ne 1 «TemmoBoit addext PAacTBOPEHHUE BEILECTB (U3UKO-XMMHYECKUMN MPOLIECC  [TUTATHHOBBIN
YECKOM [PacCTBOpPEHHUS BEILECTB B MIMEET PsiJl IPU3HAKOB
UCCOLMALMU  [BOJIC» XUMHYECKON peakLuu
2 |(Teopus [pakTuyeckas padota Ne 1 | BBenenue nonsatuii 1 VYMeThb FKCTIEPUMEHTATBHO JaTuuk
DIIEKTPOJIUTU «DIIEKTPOJIUTHI U «QIIEKTPOJIUTY U OIpPEJIENATh AEKTPOIUTHI U ANIEKTPOIIPOBOAH
YEeCKOM HEDJIEKTPOIUTBDY «HEDJIEKTPOIUT» HEDJIEKTPOJINTHI oCTH
M CCOLMALuU
3 [Teopus JIabopaTopHblii onbiT Ne 1 CdopmupoBath 1 3HaTh, KaKoe BIMAHUE OKa3biBaeT | JlaTumk
PIIEKTPOJIUTU «BimsHUE pacTBOpUTENS HA TpeJICTaBIEHUE O BOJIa Ha JUCCOLIMAIIMIO BELIECTBA | JIEKTPOIIPOBOJ
YEeCKOM TUCCOLNALIION BIUSTHUU HOCTH
MCCOLMAlluU pacTBOpUTENS
Ha
JUCCOLIMALIUIO
IIEKTPOJINTA
Teopus JlaGopaTopHblii onbiT No 2 DKCIIEpUMEHTAIIBHO YMeTb ONpeNeraTh CUIIbHBIE U JlaT4uK 351eKTpO
DIIEKTPOIIUTH «CuibHble U crabble BBECTU MOHATHE crabble 3JIEKTPOIIUTHI C T10- MIPOBOJAHOCTH
4eCKOM DIIEKTPOJITHD) «cIa0BbIil ANEKTPOIUT» MOIIBIO JTaTYHUKA
MCCOLMALINN. AIIEKTPONPOBOIHOCTH
CusbHbIE 1
ciabble
PIIEKTPOJIUTHI
4 |Teopus JlaGopaTopHblii onbiT Ne 3 CdopmupoBaTh 1 3HaTh 3aBHCUMOCTH 3JIEKTPO- JlaT4yuk 3neKTpo-
HIIEKTPO- «3aBHCUMOCTBb AJIEKTPO NpeJICTaBICHUE O HPOBOJHOCTH PAaCTBOPOB OT MIPOBOJAHOCTH
JTUTUYECKON MPOBOHOCTH PaCTBOPOB 3aBHCHUMOCTH KOHIIEHTPAllu NOHOB
TTMCCOIHAITN CUJTbHBIX HJIEKTPOIUTOB OT 3JIEKTPONPOBOJHOCTH

KOHICHTpAH NOHOB»

pacTBOpOB OT
KOHIIEHTPALUK HOHOB




Teopus IpakTuueckas pabora Ne 2 | 3akpenuthb YMeTb 3KCIIEPUMEHTAIBHO JlaTuuk seKTpo-
ANEKTPO- «Onpenenenue IIPEJICTaBICHHUE O OIPEEIIATh KOHIEHTPALHIO COJIU B | TIPOBOJHOCTHU
JUTUYECKON KOHLICHTPALIUK COJH 110 3aBHCHMOCTH 3JIEKTPO- pacTBOpe ¢ MOMOIIBIO JATYUKA
JHCCOLUALIN 3IIEKTPONPOBOJHOCTH MIPOBOJAHOCTH AIIEKTPOIPOBOIHOCTH
pacTBopa» pacTBOpOB OT
KOHIIEHTPALMX HOHOB
Teopus Jlabopatopubiii onbit Ne 4 | Mccnenosars IIpuMeHATh 3HAHUA O PeaKLUK JlaT4uK 31IeKTpO-
JJEKTPO- «B3aumoneiictBue 0COOEHHOCTH HEUTpAIM3allii B MHBIX yCIOBUAX | MPOBOJHOCTH,
JTUTUYECKON TUAPOKCU/IA Oapys ¢ CEPHOH | MPOTEKaHUs PeaKuu J03aTop 00BEMa
JHCCOLMALINY . KHCIIOTON» HEUTpaau3auuu KHUJIKOCTH,
Peakiun OropeTka
HMOHHOI'O
obmeHa
Teopus JlabopaTopHbiii onbiT Ne 5 | DKcriepUMEHTAIbHO 3Hatb, YTO Bce pacTBOPUMBIE B Bozie | JlaTumk 3nekTpo-
ANEKTPO- «O0pa3zoBanue couneit T0Ka3aTh 00pa3oBaHue COJIU SIBJISIFOTCSI CUIIBHBIMU IIPOBOJAHOCTH
JIUTUYECKON aMMOHHUSI» MOHOB IIPU PEAKLUU IIEKTPOIUTAMU
JUCCOLUALUU aMMHAaKa C KUCIOTaMH
Xumnueckue |[JlabopaTopublii onbiT No 6 N3yuenue Wwmetsb npeacTaBienue o Te- IoBoM |[[aTunk TeMrnepaTypbl
peakiuu . OBP  |«M3yuenne peakuun OKHCIIUTEIBHO- s (deKTe OKUCIUTETBHO- IIJIATUHOBBIN
B3aHMO/elicTBHSA CyIb(uTa BOCCTQHOBUTEJIBHBIX BOCCTAHOBUTEJbHBIX PEAKIUN
HATPHUS C IEPOKCHIOM IIPOLIECCOB,
BOZOPOJa» IIPOTEKAOLIUX C
BBIJICJICHHEM SHEPTUU
XHUMHUUYECKHE Jlabopatopubiii onbiT Ne 7 | JlokasaTk, 4TO B WmeTts nipencrasieHus o Haruyux pH
peakiyy . OBP «M3menenne pH B x01€ TpoIeCcCe NMPOTEKAHKS Pa3IMYHBIX MPOLYKTAX
OKHCJIUTEIIBHO- OBP B0o3MOXkHO OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX 00pa30BaHKUE KUCIOTHI BOCCTAHOBUTEJIbHBIX PEAKIIUI
peaxuuiny WIIH IIETI0YH
Xumnueckue  [laGopatopHblii onbiT Ne 8 KonnuectBeHHO 3HaTh, 4TO METAIUIBI ABIAIOTCSA JlaT4uK HaNpsHKEHUSA
peakn . OBP  [«CpaBuuTenbHas 0XapaKTepU30BaTh BOCCTaHOBHUTEISAMHU C Pa3HOM
XapaKTepUCTHKA BOCCTaHOBUTEJIBHYIO BOCCTAaHOBUTEIbHON
BOCCTaHOBHTEJBHOM CIIOCOOHOCTB MeTal- CIIOCOOHOCTBIO

CIIOCOOHOCTH METAJLIOBY

JIOB




9 | Xumuueckue JleMOHCTPaLOHHbIE N3y4nTh 3aBUCUMOCTD 3HaTh 3aBUCUMOCTb CKOPOCTH [Tpubop st uin-
peaxkIuy . onbIThl Ne 2 «M3yuenne CKOPOCTH pEaKi{y OT peaKLKy OT Pa3IMYHBIX (PAKTOPOB — | JIFOCTPALIUU
CkopocTb BIIMSHUS PA3IMYHBIX pa3IuYHBIX (PAKTOPOB TEMIIEpaTypbl, KOH LEHTPaLUU 3aBUCUMOCTH
XUMHYECKON (akTOpOB Ha CKOPOCTh pearupyomux BEeUeCTB, CKOPOCTH
peaKIuu peakuun» KaTtajiu3aTropa, HpUpo/ibl BEILECTB, XUMHUYECKOU

IJIOLIA/IM COIPUKOCHOBEHUS peaKkLuu OT
BEIIECTB YCIOBUM
1 | Hemeramsl. JIeMOHCTPAMOHHBIA ONBIT | DKCIEPUMEHTAIBHOE 3Hath hu3MUeCKue U XUMUYECKHe  |ATmmapar ams
0 | Tlano- renst Ne 3 «3yuenue U3ydeHue GpUu3nIecKux CBOICTBA T'aJIOTE€HOB . [IPOBEICHUS
(Gu3NIeCKnX U XUMHYECKUX | M XMMHYECKHX CBOWCTB VYMeTb 3aIChIBaTh YpaBHEHUSA XUMHUECKUX
CBOMCTB XJIOpa» XJiopa PEaKLuii TaJOreHoB ¢ META/UIAMH,  [IPOLIECCOB
HEMETAJUIAMU, UX PA3ITAYHYIO (AITXP)
OKHCJIUTENBHYIO CIOCOOHOCTh
1 | lanorensr IpakTnueckas padora Ne 3 | Onpenenutsb VMeTh IPUMEHSATD JlaTunk
1 «OmpeneneHue cofepkaus | ColepKaHHe MOHOCEJICKTUBHBIE XJIOPUIMOHOB
XJIOPHJMOHOB B IIUTbEBOH | XJIOPHIHOHOB B JaTYUKU
BOZIE» HCCIeyeMbIX
pacTBopax
1 | CepoBomopon, JlemoHcTpanuHOHHbIA ombIT: | V3yunth mabopatopHbie 3Hatb 1a00paTOpHBIE CIIOCOOBI Arnmapar aJs
2 | cymbduast «[lomydyenne cepoBogopofa | crocoObl MOTyUYEHHs MOJTy4YEHUsl CEPOBOJIOPO/IA, ETO [IPOBEICHUS
U U3YYEHHE €r0 CBOMCTB». | Cepo- BOJOPOJA, Ero ¢buznueckue 1 XUMHUYECKUE XUMHYECKHX
JIaGopaTopHBIi OIBIT: CBOMCTBA U CBOWCTBA CBOMCTBA . YMETh NIPOBOAUTH peakuuit (AIIXP),
«CuHTe3 cepoBoJopoza . Cynab(huI0B KayeCTBEHHbIE PEAKIINK Ha npubop IS
KadecTBenHble peakiuy Ha CEpOBOJIOPOA U COJIU MOJTyYEHUs a30B
CEPOBOJIOPOJL U CYIIb(UIB) CEPOBOAOPOIHON KHUCIIOTHI, WM anmapar
COCTaBIIATH cooTBeTcTBytomue |[Kurmma
YPaBHEHHSI XUMHYECKHX PEaKLUii

1 | Hemeramisl . JleMOHCTpaUHOHHBIH oOnNbIT | M3y4nTh CBOWCTBA 3HaTh pU3MYECKHE U XUMUYeCKue |Amnmapar s

3 | Oxcumpl cepsl . Ne 4«3yuenue cBOKCTB CEpHUCTOTrO ra3a CBOMCTBA CEPHUCTOrO raza. YMeTb [IPOBEAECHUS
Cepnucras CEpPHUCTOrO r'a3a u 3aIMChIBATH YPABHEHUS pEAKIUi XUMHYECKHUX
KHUCII0Ta CEPHHMCTOMN KUCIIOTBI» rasa ¢ BOJOM, CO IIEJI0YaMHU peaxkuuit

(AITXP)




1 | Hemerams!. JlabopaTopHbiii onbiT Ne 9 [DKCIIEpUMEHTAIBHO 3HaTh, YTO PacTBOP aMMHAKa B Hatunk
4 | AMMuak «OcHOBHBIE CBOHCTBA ToKa3aTh BOJIE CNIA0BIN NEKTPOIUT. YMETh AIIEKTPOIPOBOH
aMMHUaKa» [IPUHA/JIEKHOCTD OIPEJIENATH ITO CBOUCTBO C oCTH
pacTBOpa aMMHaKa K MOMOIUIBIO JJaTUMKA
cl1a0bIM 3JIEKTPOIUTAM AJIEKTPONPOBOIHOCTH
1 | Okcun azora JdemMoHCTPaUMOHHBbIE N3yunte 3HaTh IPOMBIIUICHHBIE U TepmopesucTopHbIi
51 (1V) onbIThl: «[lomyuenue IPOMBIILIEHHBIE U 1ab0opaTopHbIE CIIOCOOBI JaTYuK
okcuaa azota (IV) u J1abopaToOpHbBIC nonyueHus okcuza azora (1V), ero [remmepatypsl,
U3Y4YEHHE €r0 CBOMCTBY; CIIOCOOBI MOTY4EHHS ¢bu3nyeckrue U XUMUYECKHE natuukpH, naTunk
«Oxucnenne okcuia azota | okcuza asora (1V), ero CBOMCTBA . YMETb COCTABIIATH IIEKTPOIIPOBOIHOC
(1) o oxcuna asora (IV)»; CBOICTBA, IPUMEHEHHUE COOTBETCTBYIOIIUE YPABHEHUSI TU,anmnapar asis
«B3aumoeiicTBue okcuaa B [IPOU3BOJICTBE XUMHMYECKHX peakLuii .Y meTh MIPOBEACHUS
azora (IV) ¢ Bogoii u a30THOU KUCJIOTHI OOBACHATH MPUMEHEHHE OKCHIA XUMHYECKUX
KHCJIOPOJIOM, TI0- TyYEeHHUE azota (IV) B mpousBoacTBe peaknuii (AIIXP),
A30THOU KHUCJIOTBD» A30THOM KHMCJIOTHI MarnutHa
Melanka
1 | A3orHas [IpakTHyeckass padora Ne 4  [DKCrepUMEHTAIBHO 'YMETh HCIIOIb30BATh Jatamk
6 | kucnoraueé¢  (OnpeneneHue OIpeAEIUTh MOHOCEJIEKTUBHbBIE JATYUKH HUTPAaTHOHOB
COJIK HUTPATHOHOB B COJICPKaHUE JUUIs ONIPE/ICJICHNS MOHOB
U TaTEIbHOM HUTPaTHOHOB B
pacTBope» acTBopax
1 | Munepanshble | JlaGopatopubiil onbiT Ne 10 | DkcriepuMeHTanbHO VY MeTb 3KCIEpUMEHTAIBHO JlaTuuk sneKTpo-
7 | ynobpenus «OmnpeneneHre aMMUavHOM pa3nuyaTth MOYEBHHYH OIpPENEAT MOYEBUHY IIPOBOJAHOCTH
CEJIUTPBI U MOYEBHUHBI» MUHEpaJIbHbIE
ynoOpeHus
1 | Merauisl. JIaboparTopHubiii onbiT Ne 11 OKCIepUMEHTAIBEHO 3HaTh CBOMCTBA COEAMHEHUH JlaT4uK 31eKTpo-
8 | Kampnuii. «B3anmoneiicTeue YCTaHOBUTH KaJbLUs U €r0 3HAYCHUE B IIPOBOJIHOCTH,
CoenuueHus M3BECTKOBOM BOJIBI C o0pa3oBaHue cpenHen NPUPOJE U )KU3HU YEJTOBEKA MarHuTHas
KaJbIuUs YTIIEKUCITBIMIa30M» 1 KUCJION CONH Menranka, npuodop

JUIS TIOJTyYEHUS
ra30B WJIM anmapar
Kurmma




MeTamisl .
Keneso

JlabopaTopHbiii onbiT Ne 12
«Oxucnenue xenes3a Bo
BJIQJKHOM BO3JyXe»

Hccnenosats mpouecc
3IETPOXUMHUYECKOIN
KOppO3UH XKeJle3a B
BO3/1yX€

3HaTh, YTO MPOLECC KOPPO3UH
METaJIIOB TIPOTEKAET B IPUCYTCTBUH
BOJIBI U KHCIIOpO/Ia . 3HATh
(aKTOPBI, YCKOPSIONINE TIPOIIECC
KOppo3uu

JlaTauk naBneHus




