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IHosicHUTEJLHAA 3aIIUCKA

Pabouas mporpamma «IKCHEePpUMEHTAILHASI XUMHUS B PellleHUH 32/1a1» (C HCMOIb30BaHNEM
o0opynoBanusi nenrpa «Touka pocra») nis 8—11 kiaaccoB 'bOY rumuazuu «Mapem»
pa3paboTaHa Ha OCHOBAaHUU CIEAYIOLUIMX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

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

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

2 .Ilacmopta HAI[MOHAJILHOTO MPOEKTa «O06pazoBaHue»
https://edu.gov.ru/application/frontend/skin/default/assets/data/national_project/main/ITactiopt =
alMoHanbHOro_npoekra Oo6pazoBanue.pdf

3 .T'ocynmapctBeHHoil mporpammbl  Poccuiickoit  ®enepanmu  «Pa3Butne  00pa3oBaHU»
(yrBepkaeHa mocraHoBiaeHueM IlpaButenbctBa PO ot 26 .12 .2017 Ne 1642 (pem. ot
22.02.2021 «OO6 yTBepsKICHUM TOCYIapCTBEHHOW mNporpammbl Poccuiickoit @Deneparnuu «Pa3surie
obpazoBanusy. - URL:http://www.consultant

.ru/document/cons_doc LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f

4.  Meroauueckux  PEKOMEHJAIMH MO  Co3JaHui0 W (QYHKIHOHHPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3alliAX, PACHOJOKEHHBIX B CEIbCKOM MECTHOCTH M MajbIX
ropojax, IEHTPOB OOpa30BaHUsI €CTECTBEHHO-HAYYHOM M TEXHOJIOTMUYECKOW HaIrpaBICHHOCTEH
(«Touka pocrtay) (yTBepXkAEHBI pacropsokeHueM MuHHcTepcTBa NpocBelieHus Poccuiickoit
®enepanun ot 12 suBapst 2021 r . Ne P-6) . - URL: http://www

.consultant .ru/document/cons_doc_ LAW_374694/

[Iporpamma kypca Ha 0aze 1meHtpa «Touka pocray MBOY «byxkanunosckas COI»
obOecrieunBaeT  peaju3aluio  00pa3oBATENBHBIX  MPOTPAMM  ECTECTBCHHO-HAYYHOW |
TEXHOJIOTUYECKOW HaIlPaBJIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMU
3aKOHOJATeNbCTBA B cdepe oOpa3oBaHus U C ydy€roM pexkoMeHpanuid DenepaibHOTO
orepaTopa y4eOHOro mpenMera «XuMUs».

OO6pazoBaTenbpHas MporpaMMa IMO3BOJIIET HHTETPUPOBATh Peai3yeMble MOAXObI, CTPYKTYPY U
coJiep>KaHue TPH OpraHu3aluu oO0ydeHuss xumuu B 8—I11 kiaccax, BBICTpOEHHOM Ha 0aze
J000T0 U3 TOCTYIHBIX yueOHO-MeToauueckuXx KomiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka poctay npu peanusanuu aanHoit Ol mo3BomnsieT co3nath
YCIIOBHUSL:

* JUISI pacIIUPEHUS COEPKAHUS MIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

* JJIs IOBBILIEHHS] TO3HABATEIHHON aKTUBHOCTH O0YYAIOIIMXCS B €CTECTBEHHO-HAYYHOM
obacru;

* I Pa3BUTHS JIUYHOCTU peOEHKa B Mpoliecce 00yUeHUs] XUMUU, €r0 CIIOCOOHOCTEH,
($hopMUPOBaHUS U YIOBIETBOPEHHS COIIMAIEHO 3HAYUMBIX HHTEPECOB M TOTPEOHOCTEI;

* JuIsi pabOTHI C OJTAPEHHBIMH IIKOJBHUKAMU, OPTaHU3ALMY UX PA3BUTHS B Pa3TUYHBIX

o0acTax oOpa3oBaTenbHOM, TBOPUECKOM JAEATeIHLHOCTH.

JlanHasi mporpaMMa OOecleuynBaeT YCBOCHHME YyYalllUMHUCA BAKHEMIINX XHUMHUYECKUX 3aKOHOB,
TEOPHUIl M MOHITHI; (OPMUPYET MPEICTABICHNUE O POJH XUMHH B OKPYXAIOIEM MHUPE U KU3HU
yenoBeka. [Ipm 3TOM OCHOBHOE BHUMaHHUE YIENSETCS CYIIHOCTH XMMHYECKUX pEeakuui u
METOJaM HX OCYIIECTBICHUSI.

OnHuUM M3 OCHOBHBIX MHPUHIIMIIOB MOCTPOEHUS MPOrPAMMBbl SIBJISIETCS MPUHILMI JOCTYMHOCTH.
DKCNepUMEHTAIBHBIC JTaHHBIC, TOJTYYEHHBIC YUYalTUMHUCS TIPHU BBITIOJHEHUN KOJIMYECTBEHHBIX
OMBITOB, MO3BOJISIIOT YYAIIUMCSl CAMOCTOSITEIBbHO JI€NaTh BBIBOJBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Toaxomp1, 3a7105KEHHBIC B COJIEPIKAHKE TTPOTPaMMBbI Kypca, CO3/1al0T HEOOXOIUMBIE YCIIOBUS TSI
CUCTEMHOTO YCBOEHHUS Y4YallUMHUCS OCHOB HAyKd, JJs OOECTleueHuss pPa3BUBAIOIIETO H
BOCIUTHIBAIOINIETO BO3JICHUCTBUS OOY4YEHHS Ha JTUYHOCTH yuamierocs. dopmupyembie 3HaAHHUS
JIOJDKHBI CTaTh OCHOBOM CHCTEMBI YOKJICHWH IIKOJIBHHUKA, EHTPAIBHBIM SIPOM €TI0 HayYHOTO
MHUPOBO33PEHUS.

Ha u3ydenne xypca «IKCmepHMEHTAIbHAS XUMHUsSI B pelieHUH 3aaa4y» 1jasi 8—9 kJjaccos
oTBoauTCA 1 yac B Henento, 36 yacoB B rog B 8 — 9 kinaccax.

C yuérom HeM30eKHBIX MOTEPh YIEOHOTO BPEMEHH, BHI3BIBAEMBIX PA3IMYHBIMU OOBEKTHBHBIMHU
MpPUYMHAMH, a TaKKe HEOOXOJUMOCTU BBIJICTICHHUS JOMOIHUTEILHOTO BPEMEHHU Ha HW3YyYCHUE
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OTJIETIbHBIX BOIIPOCOB Kypca XMMHUU IPOrPaMMO MPEAYCMOTPEHO pPEe3EpPBHOE BpeMs

eab u 3agaun Kypca

* Peanuzanus ocHOBHBIX 00111€00pa30BaTENIbHBIX IPOrPaMM MO YUeOHBIM MTpEeAMETaM
€CTECTBEHHO-HAYYHOM HAIpPaBJIEHHOCTH B paMKaX BHEYPOUHOH JIESTEFHOCTH 00y4Yaromuxcs;
* BOBJICYCHHE yUAIIUXCS B IPOCKTHYIO IEATEIHHOCTD;

* TOBBIIICHUE MTPO(EeCCHOHATBHOIO MAaCTEPCTBA NIEAArOrnYecKuX pabOTHUKOB IIEHTPA,
PCAIM3YIOINX OCHOBHBIC U JOIMOJIHUTCIIBHLIC 06me06pasoBaTeanHe nporpamMmal.

I[lnannpyemMble pe3yJIbTAThl OCBOCHUSI YHeOHOr0 nmpeaMeTa « XUMHS» ¢ ONMCAHUEM
YHHMBEPCAJBbHBIX Y4eOHBbIX JeiCTBHIi, JOCTUTAeMbIX 00y4AIOIIUMHUCS
Juunocmmuule pezyiomamot
Ooyuarowguiica noayuyum 603Mo0HCHOCHb 01 POPMUPOBAHUA CT1EOYIOUUX
auuynocmuvlx YYJ/[:
. oTpe/ieJIeHHe MOTUBAIIUU N3YUYECHUS yUeOHOT0 MaTepuaa;
* OILICHHBAaHME YCBAaUBAEMOT0 Y4eOHOr0 MaTepuasa, UCXO/s U3 COLMATBHBIX U TUYHOCTHBIX
IIEHHOCTEH;
* TOBBIIICHHE CBOETO 00PA30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX
HMCTOPUYECKUX COOBITHI, CBS3aHHBIX C PAa3BUTHEM XUMUH U OOIIECTBA;
* 3HaHHE MPaBUJI MOBEJICHUS B UPE3BhIYANHBIX CUTYAIIHSIX;
* OLIGHUBaHUE COLIMATIHLHON 3HAUUMOCTH Mpodeccuii, CBSI3aHHBIX C XUMUEH;
* BIIAJICHUE MTpaBUIIaMH 0€30MaCHOT0 0OpaIEHUs C XUMUYECKUMHU BEIIECTBAMHU U
o0opymoBaHUEM, TIPOSBICHUE SKOJIOTHICCKON KYJIBTYPHI .

Memanpeomemmnuwie pe3yivmamal

Pezynamusnvie

Obyuarowuiics NOIYYUM 803MOHCHOCHb 01 YOPMUPOBAHUSL CLeOYVIOWUX pe2yiamueublx Y VI

* IIelIerioNiaraHye, BKIII0Yas MOCTaHOBKY HOBBIX 1IeJieH, mpeoOpa3oBaHue MpaKkTUYECKON 3a1aun
B TIO3HABATENbHYIO, CAMOCTOSITEIbHBIA aHaJIN3 YCIOBUU JOCTHKEHHUS LIETTM Ha OCHOBE yuéTa
BBIJICTICHHBIX YIUTEIIEM OPUCHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepHalie;

* TUIAHUPOBAHMUE IMYTH JOCTHKEHUS 1ETIeH;

* YCTaHOBIIEHHE IEIEBBIX MPHUOPHUTETOB, BBIICIECHUE ATbTEPHATUBHBIX CIOCOOOB JOCTHKCHHUS
ey U BeIOOp Hanbosee 3ppekTUBHOTO crocoda;

* YMEHHE CaMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISTH UM;

* yYMEHHE MPUHUMATh PEIICHUS B IPOOJIEMHON CUTYaIINN;

* TI0CTaHOBKa Y4eOHBIX 3a/a4, COCTaBJICHUE TJIaHA U MTOCJIE0BATEIbHOCTH JCHCTBHIA;

* opraHuzaius pabouero MecTa Mpu BHIIOJTHEHUH XMMHYECKOT0 SKCIIEPUMEHTA;

* TPOTHO3UPOBAHHE PE3yIbTATOB OOYyUYEHHS, OIICHMBAHHME YCBOEHHOI'O MaTepuania, OIleHKa
KauecTBa W YPOBHS IIOJIYYCHHBIX 3HAHWM, KOPPEKIUs IUIaHa H crocoba JeHCTBUS TIpH
HE0O0XOAUMOCTH.

lloznasamenvhule

Obyuarowuiicss noIyYuUm 603MOHCHOCHb 0151 POPMUPOBAHUSL CLEOVIOWUX NO3HA8amenbHblx Y VI
* TIOWCK U BbIAeNIeHUE HH(pOopMaInu;

* aHaNM3 YCIOBUH W TpeOOBaHWU 3amaud, BHIOOp, COMOCTAaBIIEHHWE U OOOCHOBaHHE crocoda
pelIeHus 3a/1a4H;

* BbIOOp Hanbosee 3(HEKTUBHBIX CIIOCOOOB PELIECHUS 33aJa4ld B 3aBUCUMOCTHU OT KOHKPETHBIX
YCIIOBHIA;

* BBLABIDKEHHE U 000CHOBaHKE THIIOTE3bI, BBIOOD CrIoco0a e€ MpOBEepKH;

* CaMOCTOSITETTHHOE CO3JIaHKE aIrOPUTMa JIESITEILHOCTH MPH PEIICHUH MPOOIIEM TBOPUECKOTO U
MTOMCKOBOTO XapaKkTepa;

* YMEHHS XapaKTePH30BaTh BEIIECTBA 10 COCTABY, CTPOSHHUIO U CBOMCTBAM;

* ONWCHIBAHUE CBOWCTB: TBEPIBIX, JKHUJIKHUX, Ta3000pa3HBIX BEMIECTB, BBIICIICHUE WX
CYIIECTBEHHBIX MPU3HAKOB;

* U300pakeHHe COoCTaBa MPOCTEUIINX BEUIECTB C TOMOIIBID XUMUYECKHX (POPMYI U CYITHOCTU
XUMHYECKHUX PEAKIHHA C TOMOIIBI0 XHMHUECKAX YPaBHECHUH;

* TpoBejcHHE HAOIIOJCHMIA, OMMCAHUE MPU3HAKOB U YCIOBUN TEUCHHUS] XMMHUYECKUX PEAKIIHIA,
BBITIOJTHEHHE XHWMHYECKOTO OJKCIEPHMEHTAa, BBIBOJbI HAa OCHOBE aHalu3a HaOMIOACHUN 3a




HKCHEPUMEHTOM, pELICHHE 3ajad, IMOJIy4YeHHEe XUMHUYECKOW HWH(POpMAlUU U3 PA3TUUYHBIX
HMCTOYHHUKOB;

* YMEHHE OPraHU30BbIBATH UCCIIEIOBAHUE C LIEIBIO IPOBEPKU TUIIOTES;

* yYMEHHE JieJIaTh YMO3aK/IIOUeHHs! (MHAYKTUBHOE U 10 aHAJIOTMH) U BBIBOJIBI;

* yMEHHE OOBEKTHBHO OIICHHWBATh MH(POPMAIMIO O BEIIECTBAX U XUMHUECKUX MPOIIECccax,
KPUTHUYECKH OTHOCUTHCA K IICEBJIOHAYYHON MH(OpMAIIH.

Kommynuxamuenvie

Obyyarowuiics noay4um 603MOACHOCMb 015 POPMUPOBAHUS CIEOVIOUSUX KOMMYHUKAMUBHBIX
YVi:

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

* aJIeKBaTHOE HCIIOJIb30BAaHUE PEUEBBIX CPEACTB Il y4acTUs B JMCKYCCHHM U apryMEHTalluu
CBOCH TMO3WIMH, YMEHUE MPEJCTABIATh KOHKPETHOE COJCpXKAaHHWE C COOOIIEHHEM €ro B
IIUCBbMEHHOW M YCTHOH (opme, ompeaereHue crocoO0B B3aMMOAECHUCTBUS, COTPYIAHUYECTBO B
MOKCKE U cOope MHPOpMAITIH;

* ompeneneHre cnoco00B B3aUMOJEHCTBUSA, COTPYIHUYECTBO B OUCKE U cOope MHpOpMaLuy,
ydyacTue B JUaiore, IUIAHUPOBaHUE OOLIMX CrIOCO00OB PadOTHI, HPOSBICHUE YBAKUTEIBHOIO
OTHOIICHHS K APYTHM YUaIHMCS;

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

* YMCHHS yYUTHIBATh Pa3Hble MHEHHS W CTPEMHUTHCS K KOOPAMHAIMH PA3JIMYHBIX TO3UIUH B
COTPY/HUYECTBE;

* (QopmynupoBaTh COOCTBEHHOEC MHEHHE U TIO3HIIMIO, apTYMEHTHPOBATh M KOOPAMHUPOBATH €€ ¢
NO3ULMAMU MApTHEPOB B COTPYAHUYECTBE NPHU BBIPAOOTKE OOIIEr0 pelIeHHs B COBMECTHOMN
NesTeNbHOCTH;

* OCYHIECTBJISATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYIHUYECTBE HEOOXOAMMYIO
B3aMMOIIOMOIITb;

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

* JWCIIONIb30BATh aJCKBATHBIE SI3BIKOBBIE CPENCTBA ISl OTOOPaKEHUsI CBOMX YYBCTB, MBICIEH,
MOTHUBOB U MOTpeOHOCTeH; oToOpakaTb B peud (omucaHue, OOBSICHEHUE) COAep KaHue
COBEpIIAEMbIX JEUCTBUN, KaKk B (hopMe TPOMKOM COIMAIIM3MPOBAHHOW peud, Tak U B (GopMme
BHYTpEHHEH peun;

* pa3BHUBaTh KOMMYHMKATHBHYIO KOMIIETEHIIHIO, UCIIONb3Yys CPEJICTBA YCTHON M NMUCBMEHHOM
KOMMYHHUKAIlMM MpU paboTe ¢ TEeKCTaMu YdeOHMKa U JIOMOJHUTENIBHOW JIMTEpaTypoH,
CTIPAaBOYHBIMU TaOJMIIaMH, TPOSBISATh TOTOBHOCTh K YBAXCHHIO HMHOW TOYKH 3pEHHS TIPH
00CYXJIEHUH PE3yJIbTaTOB BHIMOJIHEHHONW PaOOTHI.

Ilpeomemmnuie pesynomamot

Obyuarowuiics Hayuumcsi.

* TPUMEHSTh OCHOBHBIE METO/IbI IO3HAHUS: HAOTIOCHNE, U3MEPEHHE, DKCTICPUMEHT;

* OIHCHIBATH CBOMCTBA TBEPIBIX, KHUJIKHX, Ta3000pa3HBIX BEIICCTB, BBIJCIISS HX CYIIECTBEHHBIC
TIPU3HAKH;

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

*  pa3IMYaTh XMMHUYCCKHUE U PU3NUCCKUE SBJIICHUS, HA3bIBATh MMPU3HAKH U YCIIOBUS MPOTCKAHUS
XUMHYECKHUX PEaKIIHii;

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

* TI0JIb30BAThCA JTAOOPATOPHBIM 000PYTOBAHUEM U ITOCYI0M;

* TOJy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA M PACTIO3HABATh UX;

* XapakTepu3oBaTh (pU3MUECKHE U XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCTMHEHUH, TIPOBOJIUTE ONBITHI, MIOJATBEPIKIAFOIINE XUMUYCCKUE CBOMCTBA U3YYCHHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB;

* pAacKpbIBaTh CMBICI TIOHSATHS «PACTBOP», BBIYHCIATH MACCOBYIO JOJIO PaCcTBOPEHHOTO
BEIIECTBA B PAacTBOPE, TOTOBUTh PACTBOPHI C ONPEACIEHHOW MAcCCOBOM JIOJIEH PacTBOPEHHOTO
BEIIECTBA;



*  XapaKTepH30BaTh 3aBUCUMOCTH (PU3MUECKUX CBOMCTB BEIIECTB OT THUIA KPHCTAILTHYECKOM

PEIIETKH, OIIPENEIATh BUJL XUMUYECKON CBS3H B HEOPraHMYECKUX COCAMHEHNUSAX;

* PAacCKpbIBaTb OCHOBHBIEC IIOJIOXEHHUS TCOPUM DJIEKTPOIUTHYECKON JUCCOLUALUHU, COCTaBIIATH
YPaBHEHUS JJIEKTPOJIUMTUYECKOW IUCCOLMALMU KHUCIOT, IIEJIO0YEH, COJIeH M peakluii MOHHOTO
oOMeHa;

* PpacCKprIBaTh CYIIHOCTDb OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ, OIIPCACIIATh
OKHUCJINTEIb W BOCCTAHOBUTEIb, COCTAaBJISATh YPAaBHEHHS OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii;

* Ha3bIBaTh ()aKTOPbI, BIUSIOLINE HA CKOPOCTh XUMUYECKOM PeaKIiy;

* XapaKTEpU30BaTh B3aUMOCBA3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAILIOB U
METaJuIOB;

* IIPOBOJHUTH OIBITHI 10 MTOJIYYEHHUIO U U3YYECHHUIO XUMUYECKUX CBOMCTB Pa3IN4HbIX BEILIECTB;

* TPaMOTHO 00paIIaThCs C BEIIECTBAMH B TOBCEIHEBHOM JKU3HHU.

Obyuarowuiicss noxy4um 03MOMCHOCb HAYUUMBCA:

* BBIJBUTATh U IPOBEPATH KCIEPUMEHTAIBHO THIIOTE3bI O XUMUYECKUX CBOMCTBAX BEIIECTB HA
OCHOBE UX COCTaBa M CTPOCHHsI, UX CIOCOOHOCTH BCTYIATh B XUMUYECKHE PEaKlUu, O XapaKkTepe
Y MPOAYKTAX PA3IUYHBIX XUMUUYECKUX PEAKIIMIi;

* XapakTepU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTAHABIMBATH IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEKY JaHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;

* COCTaBJIATH MOJIEKYJSIDHBIE W IIOJHBIE WOHHBIE YpPAaBHEHHUS II0 COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

* [POTHO3UPOBATH CIIOCOOHOCTh BEILIECTBA MPOSIBIATH OKHUCJIUTENbHBIC WIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4ETOM CTEIEHEW OKHUCIIEHMS 3JIEMEHTOB, BXOISIIMX B €ro
COCTaB;

* BBIJBUTaTb MW IIPOBEPITH JKCIEPUMEHTAJIBHO THIIOTE3BI O PE3YyJbTAaTaxX BO3ACUCTBUSA
pa3auyHbIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUECKON pPeaKini;

* UCHOJB30BaTh MPUOOPETEHHBIE 3HAHUS [UISI DKOJOTUYECKHM TPaMOTHOTO TOBEACHHUS B
OKpY’Kalolllel cpee;

* UCHOJb30BaTh MPHOOPETEHHBIE KIIIOYEBbIE KOMIIETEHLUU IPU BHIIOJHEHUH IPOEKTOB U
peleHn y4eOHO-UCCIeI0BaTeIbCKUX 33/1ad M0 M3YYEHHIO CBOWMCTB, CIOCOOOB IMOJNyYEHHS U
pacro3HaBaHUs BEILECTB;

* 00BEKTUBHO OLIEHUBATh MH()OPMAIUIO O BEILIECTBAX U XUMHUYECKUX MPOLIECCaXx;

* OCO3HaBaTh 3HAYEHHUE TEOPETUYECKUX 3HAHWM 110 XMMHUHU U1 MPAKTHYECKON AESITEIBbHOCTU
YEJI0BEKa;

* CO3/aBaTh MOJENIN U CXEMbl JUIsl peUIeHHs] y4eOHBIX M MO3HABATEIbHBIX 3a]a4; MOHUMAaTh
HE00X0AUMOCTh COOTIOIEHUS TIPEANUCAHHM, ITPeIaraéMbIX B HHCTPYKIMSIX MO MCIIOJIb30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMHHU U .



KanennapHo - TeMaTu4eckoe MJIaHNPOBaAHNE MaTepuaJia

Ne | Tema Coaep:xanue HeneBasi ycraHoBKa ypoka | 4achbl Iaanupyembrie Hcnoab3oBanue Jara
n/ pe3yJibTaThl o0opynoBaHust
I IUIAH dakr
1 | Metonpl no3HaHuUs B IIpakTHyeckass 3HAKOMCTBO C 1 YMeHue JaTuuk
XUMHH. padora OCHOBHBIMH 10JIb30BATHCS TEMIIEPATYPHI
DKCIepUMEHTaIbHbIE Ne 1 METOJAMH HayKU HarpeBaTeJIbHBIM | (TEpMOIapHBIi),
OCHOBBI XUMUU «H3yuenue U IpuOopaMu CIIUPTOBKA
CTPOCHMS IIJIaMEHI
2 | Meronb! no3HaHus B JlabopaTopHBIH ONBIT 3HAKOMCTBO C 1 Onpenensarsb JaTuuk
XUMHUU. Ne 1 OCHOBHBIMH BO3MO>KHOCTb TEMIIEPATYPBI
DKCIepUMEHTaIbHbIE «/lo xaxoit METOJAMH HAyKU IIPOBEICHUS (TepmornapHslii),
OCHOBBI XUMUU TEeMIIepaTypbl peakuui u CIIUPTOBKA
MO>KHOHarpeThb IIPOLIECCOB,
BELIECTBO?» TpeOyoLX
HarpeBaHus
3 | Meronbl mo3HaHus B JlabopaTopHbIit JlaTe ipencraBieHHE O 1 YMeHune JlaTunk
XUMUU. ONBIT TOYHOCTH U3MEPEHUU BBIOMPATh TEMIIEpaTypbl
JKCIIEpUMEHTAIIBHBIE Ne 2 IU(PPOBBIX JATYMKOB U pUOOpPHI 11 [JIATUHOBBIM,
OCHOBBI XUMUU
«3mepenue aHaJIOTOBBIX MPHOOPOB IIPOBEICHUS TEPMOMETD,
TEMIIEPaTypbl U3MEpPEHUH, DIIEKTpUYECKas
KUIIEHUS BOJBI TpeOyrommx [IJINTKA
C IIOMOUIBIO TOYHOCTH
JaT4ynKa MIOKa3aHUM.
Temneparypsl u
TEPMOMETPA»
4 | Meroasl N03HaHUs B JlabopaTopH CdopmupoBats mpeacras- | 1 3HaThb JaTunk
XUMUU. bIil ONBIT JIEHUE O TEMIIEPAType IIPOLIECCHI, TEeMIIEpaTyphl
OKCIIEpUMEHTAILHBIE Ne 3 TIJIaBJICHUS, 00pPaTUMOCTH MIPOTEKAIOIINE (TepMoOTIapHBIii)
OCHOBBI IIPH IIJIaBJICHUN
BEILECTB U UX
XUMUU «Onpenenenue IIJIaBJICHUS U
TEMIIEPATYPHI KPUCTAJIIM3a1U1




IIJIABJICHUS U KpUCTAJTU3alU 1
KpUCTAITU3aluU
MeTajuiay
[TepBonavasibHbIE JlaboparopHbiii DKCIIEPUMEHTAIILHOE YMeTh JlaTunk
XUMHUYECKHUE TOHATUS. OnbIT «4 onpeleacHue } OTJINYATh AIIEKTPO-
TUCTUIIMPOBAHHOMN
YucTele BenecTBa U CMECU 11 BOJOIPOBOJHON BOJIBI BOJONPOBOAHYIO  [IPOBOJHOCTH,
«Onpenenenue BOJlY nudposoit
BOJIOIIPOBOJHOM oT MHUKPOCKOII
1 AMCTUUIMPOBAHHOMN TUCTHIIITMPOBAaHHOM
BOJIbI
, 3HaTh,
ouemy st
[IPOBEICHUS
HKCIIEPUMEHTOB
HCITOJIB3YIOT
TUCTHILITMPOBAHHYIO
BOY
[TepBoHavasibHBIE JleMOHCTPAUMOHHBIH N3yueHne XuMuyecKkux Ywmetp Jatuuk
Ikcnepument Nel SIBJICHUM
XUMHUYECKUE TOHATHS. OTJINYATh TeMIiepa-
dusndeckue n buznueckue TypbI
XUMHUYECKUE SIBJICHUS «Bbiaenenne MIPOLIECCHI OT IJIATUHOBBIN
U TIOTJIOLICHHE XUMHUYECKUX
TerJia- peakuui
MIPU3HAK
XUMHYECKON
peaKIm»
[IepBoHavasbHBIE JleMOHCTPALMOHHBIH N3yuenune sBneHui npu 3HaTh, 4TO IPH [TpuGop ans
XUMHUYECKUE TTOHSATHS. HKCIIEPUMEHT Pa3I0KEHUU CIIOKHBIX MPJIOTEKaHUU OTIBITOB C
BEILIECTB peakiuit
IIpocTeie u cnoXKHBIE Ne2 MOJIEKYJIbI AIEKTPUUECKUM
«Pa3znoxenue paspyuaroTcs,
BOJIBI a aTOMBbI
COXPAHAIOTCA
3IEKTPUUECKUM TOKOM (7151 BEeCTB ¢
MOJIEKYJISIPHBIM

CTpOCHHEM




8 | IlepBoHauanbHbIE JdeMOHCTPAaUMOHHBIH DKCIIEpUMEHTAIBHOE 3HaTh Becol
XUMHUYECKHUE TIOHSTHS . IKCrepuMeHT Ne3 . JI0Ka3aTeNNbCTBO AEHCTBUS (OPMYIIUPOBKY Yy | DJIEKTPOHHBIE
3aKOH COXpaHEHUs «3aKOH CO-XpaHEHUS 3aKOHa 3aKOHA U YMETh
MacCChI BCHICCTB MacCChbI BCILICCTB» IIPUMCHSATH CTOHA

MIPaKTHUKE, IPU
pelieHuu pac-
YETHBIX

3aj1a4

9 | Knaccel Heopranuyeckux | JleMOHCTpanHMOHHBIH DKCIEepUMEHTAIBHO 3HaTh [Tpubop s
coenunennii. CoctaB IKCIepuMeHT Ned . ONPEAEIUTD COAEPKAHUE 00BEMHYIO OIpEACIICHUS
BO3/yXa «OrmpezeneHue coctaBa | KUCIOPOJa B BO3/1yXe JIOITEO cocTaBa

BO3yXa» COCTaBHBIX BO3J1yXa
yacTen
BO3J1yXa
10 | PacTBopbI JlaGopaTopHublii onbiT | Mccnenosarb Nmetn Jatuuk
Ne 5 3aBHUCUMOCTh IIPEJICTABJIIEHUEO | TEMIIEpPaTyphl
«3yuenue pPacTBOPUMOCTHU oT pa3 HoM IJIATUHOBBIN
3aBUCUMOCTH TEMIIEPATYpPbl 3aBHUCHUMOCTH
PacTBOPUMOCTHH pacTBOpH MOCTH
BELIECTBA OT BELIECTB OT
TEMIIEPATYPbI TEMIIEPATYPBI
»
11 | PactBopbI JlabopaTopuslii onbiT | [loka3ars 3aBUCMMOCTB YMmerb [Tudposoii
Ne 6 pPacTBOPUMOCTH OT UCII0JIb30BaTh MHUKPOCKOII
«Habnroennesa poctoM | Temme-paTypsl uuppoBoi
KpHUCTAJIJIOB MUKPOCKOII JUIst
U3Y4EHUSIPOPMBI
KpHUCTAJIJIOB
12 | PactBOpBI JladopaTopublii onbIT  (ChopMUPOBATH TOHSITUS meTh Hatuuk
Ne 7 «pa30aBIICHHBII pacTBOpPY, [IPEJCTABICHHUE O TEMIEPATYpPBI
«HACBIIIECHHBIN PaCTBOPY, pa3IMYHON TJTATUHOBBIN




«IlepechpliieHHBIN «I1EPECHIIICHHBIN HACBIIIEHHOCTH
pacTBop» pacTBOp» pacTtBOpa
pacTBOpsIEMBIM
BELICCTBOM
13| Kunaccel Heopranndeckux |[Ipakruyeckas padora |(ChopmupoBarhb 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 Hatuuk pH
coenuHennii . OcHoBanust | Ne 9 IIPEJICTABJIEHUE O YMEHMS 110
«Onpenenenue pH mkane pH OIIPEIETICHUIO
pa3JIMYHBIX CpEn» pH B
[IPAaKTUYECKON
eI TEIIbHOCTH
15 CaoiicTBa JlabopaTopHBIii ONIBIT Hcnonb3oBats YMers onpenenarth | Jlaruuk pH
KHCJIOTHOCTD
HEOPTaHUYECKUX Ne 11 MIOJIy4YEHHBbIE 3HaHUS JJIs [10YB
COEIMHEHU «Onpenenenue onpeaeneHus

KHCJIOTHOCTH ITOYBbD»

KHCJIOTHOCTH PACTBOPOB




Ne | Tema Conepxanue LeneBasi ycranoBKa K- Ilnanupyemsblie pe3y/bTaThl Hcnons3oBanue Hara
ypoka BO o0opynoBaHus IJIaH daxr
n/ qac
1 1
16 {Teopus J[eMOHCTPAHOHHBIH ONBIT IToka3ats, 4TO 1 3HaTh, YTO PACTBOPEHUE — JlaT4uk TemMIepaTypbl
BJIEKTPOJIUTH Ne 1 «TemmoBoit addext PAacTBOPEHHUE BEILECTB (U3UKO-XMMHYECKUMN MPOLIECC  [TUIATHHOBBIN
YECKOM PaCTBOPEHHS BEILIECTB B MMEeT PsiJi IPU3HAKOB
TUCCOLIMALMU  [BOJE» XUMHUYECKON peaKiuu
17 [Teopus [pakTuyeckas padota Ne 1 | BBenenue nonsatuii 1 VYMeTh SKCTIEPUMEHTATBHO Jlatunk
DIIEKTPOJIUTU «DIEKTPOIUTHI U «QIIEKTPOIIUTY H OTIPEJIENIATH AEKTPOIUTHI U AIIEKTPOINIPOBOIH
YCCKOM HEIJIEKTPOIUTHIY «HEDJICKTPOIUT HEDJIEKTPOIIUTHI ocTu
M CCOLMALuU
18 [Teopus JIabopaTopHblii onbiT Ne 1 CdopmupoBath 1 3HaTh, KaKoe BIMAHUE OKa3biBaeT | JlaTumk
PIIEKTPOJIUTU «BrnusiHue pacTBOpUTENS HA TPE/ICTaBJICHUE O BO/Ia HA JIUCCOIMAIIMIO BELIECTBA | 3JIEKTPOIPOBOJ
YEeCKOM TUCCOLNALIION BIIUSTHUH HOCTHU
MCCOLMAlluU pacTBOpUTENS
Ha
JTUCCOLIMAIINIO
AIIEKTPOJIUTA
Teopus JIabopaTopHblii onbiT Ne 2 DKCTepuMEHTAIBHO VMeTh onpeieNiaTh CUIbHBIE U JlaTuuK >7EKTPO
19 pnexTponuTH «CurnbHbIe U cabbie BBECTH MOHSATHE cra0ble ANEKTPOIUTHI C T0- MIPOBOHOCTH
4eCKOM PIEKTPOIUTHI «cIa0BbIil ANEKTPOIUT» MOIIBIO JaTYNKA
MCCOLMAIIUN. AIIEKTPONPOBOIHOCTH
CusbHbIE 1
ciabble
PIIEKTPOJIUTHI
20 [Teopus JIabopaTopHblii onbIT Ne 3 CdopmupoBaTh 1 3HaTh 3aBUCUMOCTb JJIEKTPO- JlaTuuk >neKTpo-
DIIEKTPO- «3aBHCUMOCTb AJIEKTPO NpeICTaBICHUE O HPOBOJJHOCTH PAacTBOPOB OT MIPOBOAHOCTH
TTUTUIECKON MPOBOTHOCTH PACTBOPOB 3aBHCHUMOCTH KOHIIEHTPAIIUH UOHOB
HUCCOLIUAIIIH CUJTbHBIX HJIEKTPOJIUTOB OT 3JIEKTPONPOBOJHOCTH

KOHICHTpAH NOHOB»

pacTBOpOB OT
KOHIIEHTPALUK HOHOB




21| Teopus IpakTuueckas pabora Ne 2 | 3akpenuthb YMeTb 3KCIIEPUMEHTAIBHO JlaTuuk seKTpo-
ANEKTPO- «Onpenenenue IPEJCTaBICHUE O OIPEEIATh KOHIEHTPALHIO COJU B | IIPOBOJHOCTHU
JUTUYECKON KOHLICHTPALIUK COJIH 110 3aBHCHMOCTH DJIEKTPO- pacTBOpE € MOMOILBIO JAaTYUKA
JHCCOLUALIN 3IIEKTPONPOBOJHOCTH MIPOBOJAHOCTH AIIEKTPOIPOBOIHOCTH
pacTBopa» pacTBOpOB OT
KOHIIEHTPALMX HOHOB
22 | Teopus Jlabopartopubiii onbitr Ne 4 | Mccnenosars IIprMeHATh 3HaHKA O PEAKLIMH JlaT4uK 311eKTpO-
JJEKTPO- «B3aumoneiictBue 0COOCHHOCTHU HEUTpaIM3allii B MHBIX YCIOBUAX | MPOBOJHOCTH,
JTUTUYECKON TUAPOKCU/IA Oapus ¢ CEPHOH | MPOTEKaHUs PeaKIuu J03aTop 00BEMa
JHCCOLMALINY . KHCIIOTON» HelTpanu3anuu KUAKOCTH,
Peakiuu OropeTKa
HMOHHOI'O
obmeHa
Teopus JlabopaTopHbiii onbiT Ne 5 | DKcriepUMEHTAIBHO 3Hatb, YTO Bce pacTBOpUMBIE B Bojie | JlaTumk anekTpo-
ANEKTPO- «O0pa3zoBanue couneit T0Ka3aTh 00pa3oBaHue COJIU SIBJISIFOTCS. CUJIBHBIMU IIPOBOJAHOCTHU
JIUTUYECKON aMMOHHUSI» MOHOB IIPU PEAKLUU IIEKTPOIUTAMU
JUCCOLUALUU aMMHAaKa C KUCIOTaMH
23| Xumuueckue |/ladoparopublii onbiT Ne 6 N3yuenune MwmeTs npescTaBieHue o Te- IIoBoM |J[aTurk TeMieparypsl
peakiuu . OBP  |«M3yuenne peakuun OKHCIIUTEIBHO- 3¢ (deKTe OKUCIUTETHHO- IIJIATUHOBBIN
B3aHMO/elicTBHSA CyIb(uTa BOCCTQHOBUTEJIBHBIX BOCCTAHOBUTEJbHBIX PEAKIUI
HATPHUS C IEPOKCHIOM IIPOLIECCOB,
BOZOPOJa» IIPOTEKAIOLIUX C
BBIJICJICHHEM SHEPTUU
XHUMHUUYECKHE Jlabopatopubiii onbiT Ne 7 | JlokasaTe, 4TO B Wmets npencrasienus o Haruyux pH
peakiyy . OBP «M3menenne pH B x01€ TpoIeCcCe NMPOTEKAHKS Pa3IMYHBIX MPOLYKTaX
OKHCJIUTENIBLHO- OBP B0o3MOXkHO OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX 00pa30BaHKUE KUCIOTHI BOCCTQHOBUTEJIbHBIX PEAKIIUI
peaxuuiny WIIH IIETI0YH
24| Xumnueckue  |/laboparopHblii onbiT Ne 8 KonnyectBeHHO 3HaTh, YTO METAILIBI ABJIAKOTCA JlaT4uk HaNpsHKEHUs
peakn . OBP  [«CpaBuuTenbHas 0XapaKTepU30BaTh BOCCTaHOBHUTEISAMH C Pa3HOM
XapaKTepUCTHKA BOCCTaHOBUTEJIBHYIO BOCCTaHOBUTEIbHON
BOCCTAHOBUTEIIbHOM CIIOCOOHOCTB MeTal- CIIOCOOHOCTBIO

CIIOCOOHOCTH METAJLIOBY

JIOB




25| Xumuueckue JleMOHCTpaHOHHBIE W3yuuts 3aBUCUMOCTD 3HaTh 3aBUCUMOCTb CKOPOCTH [Tpubop nmst mi-
- | peakuuu . onbIThl Ne 2 «M3yuenne CKOPOCTH pEaKi{y OT peaKL|y OT Pa3IMYHBIX (PAKTOPOB — | JIFOCTPALIUU
26| Ckopoctb BIIMSHUS PA3IMYHBIX pa3IuYHBIX (PAKTOPOB TEMIIEPATYPbl, KOH LEHTPALUU 3aBUCUMOCTH
XHUMUYECKOH (akTOpOB Ha CKOPOCTh pearupyromux BellecTs, CKOpOCTHU
peaxIuu peaxIum» KaTajiu3aTtopa, HpUpO/Ibl BEILECTB, XUMHUYECKOU
IJIOLIA/IA CONPUKOCHOBEHUS peaKLuu OT
BEIIECTB YCIOBUU
27| Hemeramsl. JIeMOHCTPAHOHHBIA ONBIT | DKCIEPUMEHTAIBHOE 3Hath hu3MUecKue U XUMUYECKHe  |ATmapar ajst
["ano- rexst Ne 3 «3yuenue U3ydeHue GpUu3nIecKux CBOICTBA T'aJIOTE€HOB . [IPOBEICHUS
(Gu3NIeCKuX U XUMHYECKUX | M XMMHYECKHX CBOWCTB VYMeTb 3aI1chIBaTh YpaBHEHUSA XUMHUECKUX
CBOMWCTB XJIOpa» XJiopa peaKLuil raloreHoB ¢ MeTaJllaMH,  [[IPOLIECCOB
HEMETAJUIAMU, UX PA3IHYHYIO (AIIXP)
OKHCJIUTENBHYIO CIOCOOHOCTh
28| T'ajmorenbl IpakTnueckas padora Ne 3 | Onpenenutsb VMeTh IPUMEHSATD JlaTunk
- «Onpenenenue coepkanus | copepKaHKe MOHOCEJICKTUBHBIE XJIOPUIMOHOB
29 XJIOPUIMOHOB B TUTHEBOI XJIOPUUOHOB B TATYUKHA
BOZIE» HCCIeyeMbIX
pacTBopax
30| CepoBonopon, JlemoHcTpanuHOHHBIA onmbIT: | V3yunth mabopatopHbie 3HaTh 1a00paTOpHBIE CIIOCOOBI Arnmapar aJs
CynabGuIbI «[lomydyenne cepoBogopofa | crocoObl MOTyUYEHHs HOJIy4YEHHs CEPOBOJIOPO/IA, ETO [IPOBEICHUS
U M3y4EHHE €ro CBOMCTB». | cepo- BOJOPOAA, €T0 ¢buznueckue 1 XUMHUYECKUE XUMHUYECKHUX
JIaGopaTopHBIi OIBIT: CBOMCTBA U CBOWCTBA CBOMCTBA . YMETh IIPOBOAUTH peakuuii (AIIXP),
«CuHre3 cepoBooposa . Cynab(huI0B KAaueCTBEHHBIE PEAKIIUU Ha npubop s
KadectBeHHble peakuuu Ha CEpOBOJIOPOA U COJIU MOJTyYEeHUs a30B
CEPOBOJIOPOJL U CYIIb(UIB) CEPOBOAOPOAHON KHUCIIOTHI, WM armapar
COCTaBIIATH cooTBeTcTBytomue |Kumma
YPaBHEHHS] XUMHYECKHX PEaKLUi
31| Hemeramsi . JleMOHCTpaUHOHHBIH oONbIT | M3y4nTh CBONWCTBA 3HaTh pU3MYECKHE U XUMUYeCKue |Amnmapar s
OKCH/IBI CEPBI . Ne 4«3yuenue cBOKCTB CEpHUCTOTrO ra3a CBOMCTBA CEPHUCTOIO raza. YMeTb [IPOBEACHUS
Cepnucras CEpPHUCTOrO r'a3a u 3aIMChIBATH YPABHEHUS PEAKINiA XUMHYECKHX
KHUCII0Ta CEPHHMCTOM KUCIIOTBI» rasa ¢ BOJIOM, CO IIEJI0YaMHU peaxkuuit

(ATTXP)




32| Hemeramis! . JlabopaTopHbiii onbiT Ne 9 [(DKCIIEpUMEHTAIBHO 3HaTh, 4TO PacTBOP aMMHAKA B JlaTunk
AMmuax «OcHOBHBIE CBOHCTBA ToKa3aTh BOJIE CNIAOBIN ANIEKTPOIUT. YMETh AIIEKTPOIPOBOH
aMMHUaKa» [IPUHA/JIEKHOCTD OIPEJIENATH ITO CBOWUCTBO C ocTH
pacTBopa aMMHaKa K IIOMOUIBIO JaTYNKA
CJIa0BIM HIIEKTPOIUTAM AIIEKTPONPOBOIHOCTH
33| Oxcup azora JleMOHCTpallMOHHBIE N3yuuts 3HATh MPOMBIIIJICHHBIE U TepmopesucropHbiit
(v) onbIThl: «[lomyuenue IPOMBIILIEHHBIE U n1abopaTopHbIE CLIOCOOBI JATYNK
okcuaa azota (IV) u JabopaToOpHbBIC nonyueHus okcuza azora (1V), ero [remmeparypsl,
U3YYECHHUE €T0 CBOMCTBY; CIIOCOOBI MOTYYECHUS bu3nyeckue U1 XUMHYECKHE natuukpH, naTunk
«Oxucnenne okcuaa azora | okcuza asora (1V), ero CBOMCTBA . YMETb COCTABIIATH IIEKTPOIIPOBOIHOC
(1) no oxcuna asora (IV)»; CBOICTBA, IPUMEHEHHUE COOTBETCTBYIOIIUE YPABHEHUS TU,anmnapar asis
«B3aumozeiicTBue okcuia B [IPOU3BOJICTBE XUMMYECKUX pEaKLuii .Y MeTh IIPOBECHUS
azora (IV) ¢ Bomoii u a30THOU KUCJIOTHI OOBACHATH MPUMEHEHHE OKCHIA XUMHYECKUX
KHCJIOPOJIOM, TI0- TyYEeHHUE azota (IV) B mpousBoacTee peakmuii (AIIXP),
A30THOU KHUCJIOTBD» A30THOM KHUCJIOTBI MarnutHa
MeIIaIKa
34| AzorHas [pakTHyeckass padora Ne 4  [DKCrepUMEHTAIBHO 'YMETh HCIIOIb30BaTh JlaTamk
kucnorame€  |«OnpeneneHue OTpeeTUTh MOHOCEJIEKTUBHBIE J1aTUYHKH HUTPAaTHOHOB
COJIK HUTPATHOHOB B COJICPKaHUE JUJIsA ONIPENICJICHNS MOHOB
U TaTEIbHOM HUTPaTHOHOB B
pacTBope» acTBopax
35| Munepansusie | JlaGopatopublii onbiT Ne 10 | DkcriepuMeHTanbHO VY MeTb 3KCIIEpUMEHTAIBHO JlaTuuk sneKTpo-
ynoOpeHus «OmnpeneneHre aMMUavHOM pa3nuyaTth MOYEBHHYH OIpPENENAT MOYEBUHY IIPOBOAHOCTH
CEJIUTPBI U MOYEBHUHBI» MUHEpaJIbHbIE
ynoOpeHus
36| Metamsl. JIaboparTopHubiii onbiT Ne 11 OKCIepUMEHTAILHO 3HaTh CBOMCTBA COEAMHEHUH JlaT4uK 31eKTpo-
Kanbumii. «B3anmoneiicTeue YCTaHOBUTH KaJbLUs U €10 3HaUECHUE B IIPOBOJIHOCTH,
CoenuueHus M3BECTKOBOM BOJIBI C o0pa3oBaHue cpenHeil NPUPOJE U )KU3HU YEJIOBEKA MarHuTHast
KaJbIuUs YTIIEKUCITBIMIa30M» 1 KUCJION CONH Menranka, npuodop

IS [IOJTYYEHUS
ra3oB WM anmnapaT
Kumma




MeTamiel .
Keneso

JlabopaTopHbiii onbiT Ne 12
«Oxucnenue xenes3a Bo
BJIQJKHOM BO3JyXe»

Hccnenosats mpouecc
ANETPOXUMHUYECKON
KOppO3uH Xkeje3a B
BO3IyXe

3HaTh, YTO MPOLIECC KOPPOZUH
MCTAJIJIOB IPOTCKACT B IPUCYTCTBUU
BOJIbI U KUCJIOpOJIa . 3HATH
(aKTOPBI, YCKOPSIONINE TIPOIIECC
KOPpO3HUH

JlaTduk maBneHus




