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TIlosicHUTEIBLHASA 3aIIMCKA

PaGouas nmporpamma «IKCHepUMEHTAJIbHASI XUMHUS B pellieHUH 33/1a4» (C MCIO0/Ib30BaHNEM
o0opynoBanusi menrpa «Touka pocra») nis 8—11 kinaccoB 'bOY rumuazun «Mapem»
pa3paboTaHa Ha OCHOBAaHUU CIIEAYIOLIMX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. denepanbroro 3akona ot 29.12.2012 Ne 273-03 (pexn. ot 31.07.2020) «O6 oOpa3oBanuu B
Poccuiickoit @enepanumn» (¢ u3M. u J011., BCTyl. B cuity ¢ 01.09.2020). - URL:

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

2 .Ilacnopra HallMOHAJILHOT'O IIPOEKTA «O0pazoBanue»
https://edu.gov.ru/application/frontend/skin/default/assets/data/national _project/main/[Tacnopt H
arMoHanpHOro_mpoekra_OobpazoBanue.pdf

3 .I'ocymapctBenHoit mporpammbl  Poccuiickoii  ®enepamuun  «Pa3Butue  oOpa3oBaHUS
(yrBepxneHa mocraHosneHueM lIpaButensctBa PO ot 26 .12 .2017 No 1642 (pen. ot 22.02.2021
«O06 yTBepKIEHWU TOCYIapCTBEHHON mporpamMmMbl Poccuiickoit deneparnun «Pa3sutne oOpazoBaHU». -
URL:http://www.consultant

.ru/document/cons_doc LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f

4.  MeroauuecKux  PEKOMEHJAIMH  TO  CO3MaHui0 W (QYHKIWMOHUPOBAHHUIO B
0011e00pa3oBaTeIbHbBIX OPraHU3allUAX, PACHOJOKEHHBIX B CEIBCKOM MECTHOCTH M MajblX
ropojax, IEHTPOB OOpa30BaHUsI €CTECTBEHHO-HAYYHOM M TEXHOJOTMUYECKOW HaIrpaBICHHOCTEH
(«Touka pocrtay) (yTBepXKACHBI pacropsbkeHneM MuHHCTepcTBa MpocBerieHus 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»
o0ecnieynBaeT  peaju3alui0  00pa30BaTEIbHBIX  MPOTrpaMM  E€CTECTBEHHO-HAYyYHOH U
TEXHOJIOTUYECKOW HAIPaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMU C TpeOOBaHUSMU
3aKOHOJATENHCTBA B c(hepe 0OpazoBaHus U ¢ yu€rom pexomeHnanuii denepanbHOro omneparopa
y4eOHOro mpeamera «XHUMH.

OO6pazoBarenbHasi MporpaMma MO3BOJISIET UHTETPUPOBATh PEATU3yeMbI€ MOAXO0/IbI, CTPYKTYPY U
coJiep>KaHue P OpraHu3anuu ooydeHust Xumun B 8—11 ki1accax, BRICTpPOCHHOM Ha 6a3e 1100010
U3 IOCTYIHBIX yuyeOHO-MeToanueckux komruiekcoB (YMK).

Ncnons3oBanue obopynoBanus «Touka poctay npu peanuzanuu aanHoit Ol mo3BomnsieT co3nath
YCIIOBUSL:

* IS pacIIMpPEeHUsl COJIePKaHUs IKOJIbHOIO XMMHUECKOT0 00pa30BaHus;

* JJIs NOBBILLIEHMS] IO3HABATEIbHON AKTUBHOCTU 00YYarOIIMXCSl B €CTECTBEHHO-HAYUHOU
obacru;

* I Pa3BUTHUS JIUYHOCTU peOEHKa B Mpoliecce 00yUeHUs] XUMUU, €r0 CIIOCOOHOCTEH,
(hopMHPOBaHUS M YIOBJIETBOPEHUSI COLIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

* 1 pabOTHI C OJTApEHHBIMH IMIKOJbHUKAMH, OPTAHU3AIIMN UX PA3BUTHS B PA3TUIHBIX

obracTsax oOpa3oBaTeabHOM, TBOPUECKOU IEATETHHOCTH.

JlanHasi mporpaMMa oOecreuyuBaeT YCBOCHHME Yy4allUMHCA BaXKHEMIINX XMUMHUYECKHUX 3aKOHOB,
TEOpUH M MOHATUH; GOPMUPYET MPEACTABICHUE O POJIM XMMHUHU B OKPY)KAIOIIEM MUPE U KU3HU
yenoBeka. [Ipu 3ToM OCHOBHOE BHUMAaHUE YENAETCs CYITHOCTH XUMUYECKUX PEaKIMi U MeTo/1aM
UX OCYLIECTBIICHUS.

OmHuUM W3 OCHOBHBIX TPHUHIIMIIOB MOCTPOEHHUS MPOTPAMMBbl SIBISIETCS MPUHIIMAI JOCTYITHOCTH.
DKCNEepUMEHTANIbHBIE JaHHbBIC, MOJTYYEHHBIE YYalIUMHUCA NPHU BBIMOJHEHUU KOJIMYECTBEHHBIX
OTIBITOB, MO3BOJISAIOT yYallUMCS CaMOCTOSITENIBHO JIeJIaTh BBIBOJbI, BBISBISATH 3aKOHOMEPHOCTH.
[Toxxo/bl, 3a70KEHHBIE B CO/IEP KaHNUE TIPOTPaAMMBbI Kypca, CO3at0T HeOOXOIMMBbIEC YCIOBHS IS
CUCTEMHOIO YCBOEHHUS Y4YalllUMHUCS OCHOB HayKd, s OOecrneueHuss pa3BUBAIOLIETO H
BOCIUTHIBAIOIIETO BO3JICHUCTBUS OOY4YEHHS Ha JTUYHOCTH ydamierocs. dopMmMupyembie 3HaAHHS
JOJKHBI CTaTh OCHOBOM CHUCTEMBbl YOEKICHHUM IIKOJIbHHUKA, IIEHTPAIbHBIM SAPOM €ro Hay4HOIro
MHPOBO33PEHUS.

Ha m3yuenune kypca «IKcnepuMeHTAJbHAsi XUMHUS B pelleHHH 3aaauy» st 8—9 kiaccos
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oTBOIMTCA 1 yac B Henmento, 36 yacoB B rof B 8 — 9 xitaccax.

C yuéroM Hen30eXHBIX MOTEPh y4eOHOTO BPEMEHH, BHI3BIBAEMBIX Pa3IMYHBIMU OOBEKTUBHBIMU
IPUYMHAMH, a TaKKe HEOOXOAMMOCTU BBIJENIEHHS JONOJHUTEILHOIO BPEMEHM Ha HU3ydyeHHE
OTJENBHBIX BOIIPOCOB Kypca XMMHUHU MPOTPAMMOI IPEAYCMOTPEHO PE3EPBHOE BPEMsI
eab u 3agaum Kypca
* Peanu3anust OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOTPAMM IO YUEOHBIM ITpeaMeTaM
€CTECTBEHHO-HAYYHOM HAIpPaBJIEHHOCTH B paMKaX BHEYPOUHOH JIEATEbHOCTH 00y4Yaromuxcs;

* BOBJICUEHME YUALIUXCS B IPOCKTHYIO 1€ TEIbHOCTD;
* TOBBILICHUE TPOPECCHOHATBHOTO MACTEPCTBA ENArOrMYECKUX pAaOOTHUKOB LIEHTPA,
peaJIn3yIOLMX OCHOBHBIE U JOIOJHUTENbHBIE 00111€00pa30BaTeIbHbIE IPOIPAMMBI.

IlnannpyemMble pe3yJIbTaThl OCBOCHUS Y4eOHOr0 npeaMera « XUMHS» ¢ ONIMCAHUEM
YHHUBEPCAJBbHBIX Y4eOHBbIX JeiCTBHIi, JOCTUTAeMbIX 00y4aIOIIUMHUCS
Juunocmmuute pezyiomamot
Ooyuarowuiica noayuyum 603MoOHCHOCHb 01 POPMUPOBAHUA CT1EOYIOUUX
auuynocmuulx YYJ/[:
. OTpe/ieJIeHHe MOTUBAIIUU U3YUYEHUS yUeOHOT0 MaTepuana;
* OILICHMBAHME YCBAaMBAEMOTI'0 Y4eOHOT0 MaTepHasa, UCX0/s U3 COLMAIbHBIX U TMYHOCTHBIX
IIEHHOCTEH;
* TOBBIIICHHE CBOETO 00PAa30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX
HMCTOPUYECKUX COOBITHI, CBS3aHHBIX C PAa3BUTHEM XUMUH U OOIIECTBA;
* 3HaHME [IPaBUJI IOBEJICHUS B UPE3BbIYANHBIX CUTYALIMSIX;
* OLIEHUBaHUE COLMAIbHON 3HAUUMOCTH IIpodeccuil, CBSI3aHHBIX C XUMUEH;
* BJaJICHUE ITPaBUIaMH 0€30MaCHOT0 OOPAIEHUS C XUMUYECKIMH BELIECTBAMH U
000pyZI0BaHUEM, MTPOSBICHUE SKOJIOTHUECKON KYIBTYPHI .

Memanpeomemmuuie pe3yromanivl

Pezynamusnvie

Obyyarowuiicsa nOIY4Um 603MOACHOCHb 018 YOPMUPOSAHUs cledyIowux pe2ynamuensix YV/I:

* IIeJieroyiaraHye, BKIII0Yas MOCTAaHOBKY HOBBIX LieJel, MpeoOpa3oBaHue MPaKTUYECKON 3a1aun
B TO3HABATEIbHYIO, CAMOCTOSITCIbHBIN aHAJIN3 YCIOBHH JTOCTMKCHHUS ILIEIM HAa OCHOBE ydéTa
BBIJICJICHHBIX YUUTEIIEM OPHEHTUPOB ICHCTBHS B HOBOM Y4€OHOM MaTepHale;

* IUIAaHUPOBAHWE MYTH TOCTHUKCHUS LIEIEH;

* YCTaHOBJICHHE IIEJICBBIX IIPUOPUTETOB, BBIJEIICHIE AT TEPHATHBHBIX CITOCOOOB TOCTIKEHUS
1enu U BeIOOp Hanbosee 3ppekTUBHOrO crocoda;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMs U YIIPABIATH UM;

* yYMEHHE IPUHUMATh PEIICHHSI B TPOOJIEMHON CUTYaINH;

* IIOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHUE TUIaHA U TIOCIIEIOBATEILHOCTH JICHCTBHIA;,

* opra"mu3anys pabovero MecTa Mpy BHIIOJHEHUN XUMHUYECKOTO SKCIIEPUMEHTA;

* TPOTHO3MPOBAHUE PE3YJIBTATOB OOYYCHHUsS, OIEHUBAHWE YCBOCHHOI'O MaTephaya, OIIeHKa
KayecTBa W YyPOBHS IIOJNyYEHHBIX 3HAHWH, KOPPEKIHWs IUTaHA W Crocoda JeHCTBHSA TIpH
HE0O0XOAUMOCTH.

Ilo3nasamenvhvle

Obyuarowuiics noaxyyum 603MOACHOCHb 0151 POPMUPOBAHUSA CLedYVIOuUX No3Hasamenvhvlx Y'Y/
* TIOWCK U BBIJIeIeHNE WH(OPMAIINH;

* aHaNW3 YCIOBUH M TpeOOBaHMU 3aqaud, BHIOOp, COIMOCTABIIEHHWE M OOOCHOBaHHE criocoda
pelLIeHHs 3a/1auu;

* BbIOOp Hanbosee 3(HEeKTUBHBIX CIIOCOOOB PELIECHUS 33aJa4ld B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHIA;

* BBIJIBIXKEHUE U 000CHOBaHHUE TMIIOTE3bI, BEIOODP CrI0c00a €€ MPOBEPKU;

* CaMOCTOSITETIHHOE CO3/IaHKE aIrOPUTMa JIESATEILHOCTH MPH PEIICHUH MPOOIJIEM TBOPUECKOTO U
MIOUCKOBOTO XapaKkTepa;

* YMEHHMs XapaKTepH30BaTh BELIECTBA 10 COCTABY, CTPOEHUIO U CBOICTBAM;

* ONUCBHIBAaHHE CBOMCTB: TBEPIBIX, KHUIKHUX, TIa3000pa3HbIX BELIECTB, BBIJCICHUE UX
CYIIECTBEHHBIX MTPU3HAKOB;

* u300pa)keHHEe cOCTaBa MPOCTEHIINX BEIIECTB € MOMOIIBI0 XUMUYECKUX (POPMYIT U CYIIHOCTH




XUMHMYECKHUX PEAKIMK C TOMOLIbI0 XMMUYECKHUX YPaBHEHUM;

* TpoBeJCHHE HAOIIOJCHUHN, ONMUCAHNE MPU3HAKOB U YCIOBUH TCUCHHS XUMHUYECKUX PEaKIHi,
BBINOJIHEHUE XUMHMUYECKOIO0 HKCIEPUMEHTa, BBIBOABI HAa OCHOBE aHajau3a HaOMIoJeHUH 3a
HKCHEPUMEHTOM, pELICHHE 3ajad, IOJIyYeHHEe XUMHUYECKOW HWH(POpMAUU U3 PA3TUUHBIX
HUCTOYHUKOB;

* yYMEHHUE OPraHU30BBIBATh UCCIIEIOBAHUE C LIEIBIO IPOBEPKU TUIIOTES;

* yYMEHHE JIeJIaTh YMO3aKIIOUeHHs! (MHAYKTUBHOE U 10 aHAJIOTMH) U BBIBOJIBI;

* yMeHHE OOBEKTHBHO OIICHHMBATh MH(POPMAIIMIO O BEIIECTBAX U XUMHUECKUX MPOIECccaXx,
KPUTHYECKH OTHOCUTHCA K IICEBJIOHAYYHON MH(OpMAIIH.

Kommynukamuenvie

Obyyarowuiics noay4um 603MOACHOCMb 015 POPMUPOBAHUS CIEOVIOUSUX KOMMYHUKAMUBHBIX
YVi:

* IOJHOE M TOYHOE BBIPAKEHHE CBOUX MBICIEH B COOTBETCTBUHU C 3aJadyaMU M YCIOBHUAMHU
KOMMYHHMKAIUH;

* aJIeKBaTHOE HCIIOJIb30BAHUE PEUEBBIX CPEACTB I y4yacTus B JUCKYCCHUM U apryMEHTalluu
CBOEH NO3MIMH, yMEHUE NPEACTaBIATh KOHKPETHOE COJepXkKaHHE C COOOLIEHHEM €ro B
MMUCHbMEHHOW M YCTHOH (opme, ompeseneHrne CrocoOO0B B3aMMOACHUCTBUS, COTPYJHHYECTBO B
MOMCKe U cOope nH(popMaIuu;

* ompeneneHre cnoco00B B3aUMOJEHCTBUSA, COTPYIHUYECTBO B OUCKE U cOope MHpOpMaLuy,
ydyacTue B JUaiore, IUIAHUPOBaHUE OOLIMX CrIOCOOOB pPadOTHI, HPOSBICHUE YBAKUTEIBHOIO
OTHOIIEHHUA K APYTUM YHaLIUMCS;

* ONHCAaHUE COJAEpPAaHUS BBINOJHAEMBIX JEHCTBUH C II€JIbI0 OPUEHTUPOBKH B IPEIMETHO-
MIPaKTUYECKON JESTEIbHOCTH;

* YMEHHUS YUYUTHIBaTh pa3Hble MHEHHUS M CTPEMMUTbCA K KOOpAMHALMM Pa3IMUYHBIX MO3ULMNA B
COTPY/HUYECTBE;

* (QopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3ULIUIO, apIyMEHTUPOBATh U KOOPAMHUPOBATH €€ ¢
NO3ULIMAMU TapTHEPOB B COTPYAHHUYECTBE NpPU BBIPAOOTKE OOIIEr0 PElIeHHs B COBMECTHOM
NeSITeNIbHOCTH;

* OCYIIECTBISITh B3aUMHBIM KOHTPOJIb U OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* IUIAHUPOBaTh O0OIIME CHOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIMIO, OLEHKY
necTBuil mapTHEpPa, yMeTh yOexX/1aTh;

* UCIOJb30BaTh aJICKBAaTHBIE S3BIKOBBIE CPEJCTBA JJII OTOOPAa)KEHUS CBOMX UYYBCTB, MBICIEH,
MOTHBOB U moTpeOHOCTeH; oToOpaxkaTb B peud (omucaHue, OOBICHEHUE) COAEp)KaHUE
COBEpIIAEMbIX JECUCTBUN, KaKk B (hopMe TPOMKOM COIMAIIM3MPOBAHHON peud, Tak U B (GopMme
BHYTpPEHHEH peun;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIMIO, UCIOJbB3Yysl CPEICTBA YCTHOW M NMUCHbMEHHOU
KOMMYHHUKAIlMM MpH paboTe ¢ TEeKCTaMu YdeOHMKa U JIOTIOJHUTENILHOW JIUTEpaTypoH,
CIPaBOYHBIMU TaOMUIAMH, MPOSBIATH TOTOBHOCTh K YBaXEHHIO WHOM TOYKM 3pEHHUS MpU
00CYXJIEHUH PE3YJIbTATOB BHIMOJIHEHHOW PaOOTHI.

Ilpeomemmnuwie pezyiomamot

Obyuarowuiicss HaAyuumcsi.

* TPUMEHSATH OCHOBHBIC METOIbI TIO3HAHMSI: HAOIO/IEHNE, H3MEPEHUE, SKCIIEPUMEHT;

* ONUCHIBATH CBOMCTBA TBEPBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BHIICTSS UX CYIIIECTBEHHBIE
MIPU3HAKY;

* pacKphIBaTh CMBICI 3aKOHA COXPAHEHUSI MacChl BEIIECTB, aTOMHO-MOJICKYJISIPHON TEOPHH;

*  pa3nuYaTh XMMHUYECKHE U GU3NUYECKUE SBICHUS, HA3bIBATh MPU3HAKU U YCIIOBUS MPOTEKAHUS
XUMHUYECKUX PEAKIUH;

* co0mroaaTh mpaBuiia 0€30MacHON padOThI TPHU MPOBEACHUH OTIBITOB;

* TI0JB30BAThCS TaOOPATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

* T0Jy4yaTh, cCOOUpaATh ra3000pa3HbIE BEIIECTBA U PACIIO3HABATH HX;

* XapakTepHu3oBaTh (pU3MUECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
COEMHEHMI, TPOBOAUTH OMBITHI, MOATBEPKIAAIOIINE XUMUYECKUE CBOICTBA M3YUYEHHBIX KJIacCOB
HEOPraHMYECKUX BEILECTB;



* packKpbIBaTb CMBICI IIOHATHS «PAacTBOP», BBIYUCIATH MAaCCOBYIO IO PACTBOPEHHOIO
BEIIIECTBA B PAacTBOPE, TOTOBUTh PACTBOPHI C ONPEACIEHHOW MAcCOBOM MOJIEH PacTBOPEHHOTO
BELIECTBA;

* XapaKTepHu30BaTh 3aBUCUMOCTh (DHU3UYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTALTUYCCKON

PEHIETKU, ONIPEACIIATh BUJI XUMHUUECKOM CBSI3U B HEOPTaHUUECKUX COCTMHEHUSIX;

* pacKpbIBaTh OCHOBHBIC IOJIOKCHHUS TEOPHH JJICKTPOIMTHYECCKOW IUCCOIMAIMH, COCTABJISATH
YpaBHEHHUS AJICKTPOJUTUYCCKON THUCCOIMAIMNA KUCJIOT, IIEJIOYeH, COJICW W peaKIuii MOHHOTO
oOMeHa;

* pacKpbIBaTh CYIITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH, OMPEACIIsATh OKUCITUTEIb
Y BOCCTAHOBUTEJIb, COCTABJISITh YPABHEHUSI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

* Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYIECKOU PEAKITNH;

*  XapaKTEepU30BaTh B3aUMOCBSI3b MEXK]y COCTABOM, CTPOCHHUEM M CBOMCTBAMHU HEMETAIIOB U
METAJLJIOB;

* TPOBOJIUTH OIBITHI IO MOJIYYEHHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB Pa3IUYHbBIX BEIIECTB;

* TPaMOTHO OOpAaIIATHCS C BEIICCTBAMH B IIOBCETHEBHOM KU3HM.

Obyuarowuiics noIyYUm 803MONCHOCIb HAYYUMBCL:

* BBIJBUTATh U MPOBEPATH IKCIEPUMEHTAIHHO TUIIOTE3b O XUMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHSI, UX CIOCOOHOCTH BCTYINATh B XUMUYECKHE PEAKIIUU, O XapaKTepe
U IPOJYKTAX PA3IUYHBIX XUMHUUYECKHUX PEaKIHil;

* XapaKTepH30BaTh BELIECTBA [0 COCTaBYy, CTPOCHHUIO U CBOMCTBAM, yCTaHABIUBATH MPUYHHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEPUCTUKAMU BEILECTBA;

* COCTaBJSATh MOJICKYJSIPHBIE M TIOJHBIE HOHHBIE YPAaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPOTHO3HPOBATH CIIOCOOHOCTH BEUIECTBA MPOSBIISATH OKUCIUTEIIBHBIC WM BOCCTAHOBUTEIIHHBIC
CBOICTBA C YYETOM CTEIIEHEN OKUCIICHUS AJIEMEHTOB, BXOJSIINX B €ErOCOCTAB;

* BBIJIBUraTh U IPOBEPATH SKCIIEPUMEHTAILHO TMITIOTE3bI O Pe3y/IbTaTax BO3ICHCTBUS Pa3IMUHbIX
(hakTOpOB HAa U3MEHEHHE CKOPOCTH XMMHUECKON peaKIlny;

* WUCMHONB30BaTh MPUOOPETEHHBIE 3HAHUS [UIsI DKOJIOTUYECKH TPaMOTHOTO TOBEACHHUS B
OKpY>Karollen cpeae;

* WCIOJB30BaTh NPHOOPETEHHBIE KIIOUEBBIE KOMIIETEHIIMM TIPU BBITIOJIHEHUH MPOCKTOB H
pelieHuu y4eOHO-UCCIe0BATEIbCKUX 3a7ad M0 HU3YyYEHUIO CBOWMCTB, CIIOCOOOB MOJTy4YeHUS U
pacro3HaBaHUs BEILIECTB;

* 00BEKTHUBHO OIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKHUX MPOIlECccax;

* 0CO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUI MO XMMHUHM U1l MPAKTUUYECKOH IESATEIBHOCTU
YeJI0BEKa;

* CO3/1aBaTh MOJEIU U CXEMbl Ui pelIeHHs] y4eOHBIX M TMO3HABATEIbHBIX 33]a4; MOHUMATh
HEO0OXOUMOCTH COOJIIOICHUS TIPEAMCAHNM, TIPEIJIaraéMbIX B MHCTPYKIIUSAX IO UCIIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XUMHHU U JIP.



KanengapHo - TeMaTH4YecKoe MJIAHNPOBAHUE MaTepHaja

Ne | Tema Coneprxxanue LeneBasi ycraHoBKa ypoka | 4achbl Ilnanupyembre HcnoJib3oBanue Jara
n/ pe3yabTaThl o0opynoBaHus
I I1aH dakr
1 | Metoabl no3HaHus B IIpakTnyeckass 3HAKOMCTBO C 1 YMmenue JaTtuuk
XUMHUU. pabora OCHOBHBIMH MOJIb30BATHCS TeMIepaTypbl
DKCHEepUMEHTAIIbHbIE Ne 1 METOJaMH HayKU HarpeBaTeNbHBIM | (TepMONapHBIii),
OCHOBBI XUMHUU «3yuenue 1 IprudopaMu CIIUPTOBKA
CTPOEHUS TIJITAMEHU
2 | Metonpl no3HaHUs B JlaGopaTopHbIii ONIBIT 3HaKOMCTBO C 1 Onpenensartsb JaTuuk
XUMUHU. Ne 1 OCHOBHBIMH BO3MOKHOCTh TEeMIIepaTypbl
DKCIepUMEHTAIIbHbIE «/1o xaxon METOaMH HayKU MIPOBEACHUS (TepmonapHsblii),
OCHOBBI XUMHUHU TEeMIIepaTyphl peakuuii u CIIUPTOBKA
MO>XHOHArpeTh IIPOLIECCOB,
BELLECTBO?» TPEOYIOIIHNX
HarpeBaHus
3 | Metonbl no3HaHUA B JlabopaTropHblii Jlatb npencraBieHue o 1 Ymenue JlaTunk
XUMUHU. ONBIT TOYHOCTU U3MEPECHUIA BBIOMPATH TEeMITepaTypbl
DKCIIEpUMEHTAIbHBIE Ne 2 U(POBBIX JATYUKOB U puOOPHI ISt [JIATUHOBBIM,
OCHOBBI XUMUU
«3mepenue AHAJIOTOBBIX MPUOOPOB MIPOBEICHUS TEPMOMETD,
TEeMIIepaTypbl U3MEPEHU, HIIEKTpUYECcKas
KHUTICHUS BOJIBI TPEOYIOIINX MTUTKA
C IOMOIIIBIO TOYHOCTH
JaTYMKa MOKa3aHUM.
Temnepatypsl u
TEPMOMETPA»
4 | Metonpbl mO3HAHUSA B JlaGoparopH CdopmupoBath ipeicTaB- | 1 3HaTh JaTtuuk
XUMUHU. blil ONBIT JIEHUE O TeMIIEpaType MPOLECCHI, TeMIepaTypbl
OKCIEpUMEHTAILHBIE Ne 3 TIJIaBJICHUS, 00pPaTUMOCTH MIPOTEKAIOIINE (TepMoTIapHBIii)
OCHOBBI MIPH TIJIABJICHUHT
BEIIIECTB U UX
XUMUU «Omnpenenenue MJIaBJICHUS U

TEMIIEPATYPbI

KpucTajlin3dauuu




MJIaBJICHUS U KPUCTAJUIU3ALIH U
KpUCTAJITN3aluU
MeTajuia
[TepBoHauasibHBIE JlabopaTopHblii DKCIEPUMEHTAIBHOE YMeTh JlaTuuk
XUMHUYECKHE TOHATUS. OnbiT «4 OIpeeIcHue 3 OTJINYATh AIIEKTPO-
TUCTUIIMPOBAHHOMN
YucTele BeneCcTBa U CMECU 11 BOJOIPOBOJHON BOJIBI BOJIONPOBOJAHYIO  |[IPOBOJHOCTH,
«Onpenenenue BOJlY nudposoit
BOJIOIIPOBOHOMN oT MHUKPOCKOII
1 JUCTUUINPOBAHHOMN IMCTUJUIMPOBAHHOM
BO/IbI
, 3HATBH,
no4emy JJist
[IPOBEICHUS
SKCIIEPUMEHTOB
HCIIOJIb3YIOT
JIMCTUIUTMPOBAHHYIO
BOY
[IepBoHauanbHBIE JleMOHCTPAUMOHHBIH N3yueHne XuMuyeckux Ymetb Jaruuk
IxcnepumeHT Nel SIBIICHUU
XUMHUYECKHE TOHATUS. OTJINYAaTh TeMIiepa-
dusnueckue u buznueckue TypBI
XUMUYECKUE SABIICHUS «Brinenenue IIPOLIECCHI OT IIJIATUHOBBIN
U TIOTJIOILIEHHE XUMHYECKUX
TerJia- peakuui
MIPU3HAK
XUMHYECKON
peaKuumn»
IIepBoHavasbHbIE JleMOHCTPALMOHHBIH N3yuenue sBneHul npu 3HATh, 4YTO NpHU [Tpubop s
XUMUYECKUE ITOHATUS. HKCIIEPUMEHT Pa3JIOKEHUU CIIOKHBIX MPJIOTEKaHUHU OIIBITOB C
BEILIECTB peakuun
IIpoctsle U cl10KHBIE Ne2 MOJIEKYJIbI DIIEKTPUYECKUM
«Paznoxxenue pa3py1aroTcs,
BOJIbI a aTOMBI
COXPaHSIOTCS
3IEKTPUUECKUM TOKOM (7151 BEILIeCTB ¢
MOJIEKYJIIPHBIM

CTpOCHHEM




8 | IlepBoHauanbHbIE JleMOHCTPALMOHHBIH OKCEpUMEHTAJILHOE 3Harthb Becsl
XUMHUYECKHE TOHATHS . IKcnepuMeHT Ne3 . JI0Ka3aTeIbCTBO IEHCTBUS (GOPMYITHPOBKY y | JJIEKTPOHHBIE
3aKOH COXpaHEHUS «3aKoH CO-XpaHEHUs 3aKOHa 3aKOHA U YMETh
Macchl BELIECTB Macchl BELLIECTBY IPUMEHSATh €roHa

NPaKTUKe, PU
peLeHnH pac-
YETHBIX

3aja4

9 | Knaccel Heopranudeckux | JleMOHCTpauMOHHbII OKcIepUMEHTAIbHO 3Harthb [Tpubop nist
coequHenuil. Cocras IKcnepuMeHT Ned . ONPEAEIIUTD COJEPIKAHUE 00BEMHYIO oIpeiesIeHUs
BO3lyXa «OrmpenenenHue cocTaBa | KMCIOpPO/a B BO3AYXE JIOJTEO cocTaBa

BO3/1yXa» COCTaBHBIX BO3yXa
qacTeu
BO3/yXa
10 | PacTBops! Jladoparopublii onbiT | VccienoBats Nwmets Jatumx
Ne 5 3aBUCUMOCTh IPEJCTABICHUEO | TeMIepaTypsl
«3yuenne pPacTBOPUMOCTH oT pa3 HOH IIJIATUHOBBIN
3aBUCUMOCTH TeMIIepaTyphbl 3aBUCUMOCTH
pPacTBOPUMOCTHH pacTBOpPH MOCTH
BElIECTBa OT BELIECTB OT
TeMIIepaTyphbl TEeMIEPATYPbI
»
11 | PactBOpSBI JladoparopHblii onbIT | IIoKa3ars 3aBHCUMOCTD YMmerb Hudposoit
Ne 6 pacTBOPUMOCTH OT HCII0JIb30BaTh MHUKPOCKOI
«Habmroiennesa poctoM | TemIie-paTypbl udpoBoi
KPHUCTAJJIOBY MUKPOCKOTI JJIst
U3y4eHHUsIPOPMBI
KpHUCTAJIJIOB
12 | PactBOpHI Jla6opaTopuslii onbiT  (CPOpMUPOBATH MOHATHUS meTh Jatuuk
Ne 7 «pa30aBIEHHBII pacTBOPY, [IPECTaBICHHUE O TeMIepaTyphbl
«HaCBIILIEHHBIH PacTBOPY, pa3IuYHON TUTaTUHOBBIN




«IlepechpliieHHBIN «MEPECHIILICHHBIN HACBILLIEHHOCTU
pacTBop» pacTBOp» pacTBopa
PacTBOPSIEMBIM
BELIIECTBOM
13 | Kiaccel Heopranndeckux |[Ipaktuyeckasi pa6ora |(ChopmupoBarhb YmMmers Hatuuk pH
COCUHECHU. Ne 4 npeacrasienue o pH onpenenats pH
OcHoBaHus «Onpenenenue pH Cpelbl Kak pacTBOpPOB
pacTBOPOB KUCIOT U XapaKTEPUCTUKU
Les104en» KHCIIOTHOCTH PacTBOpa
14 | Knaccel Heopranudeckux | JlaGopaTopHblii onbIT CdopmupoBath [IpuMeHATH Hatuuk pH
coenuHeHnid . OcHoBanust | Ne 9 IIPEJICTaBJICHUE O YMEHUS 110
«Onpenenenue pH mkaie pH OIIPEAEIICHUIO
Pa3IMYHBIX CPe» pH B
MPaKTUYECKOU
e TEIIbHOCTH
15 [CoiicTBa JlabopaTopHBIii ONIBIT Hcnonb3oBath YMmers onpenenars | Jlaruuk pH
KHCJIOTHOCTD
HEOPTraHUYECKHUX Ne 11 MOJTYyYECHHBIC 3HAHUS JIJIS IOYB
COEIMHEHU «Onpenenenue onpeeneHus

KHCJIOTHOCTHU ITOYBLID»

KHCJIIOTHOCTU paCTBOPOB




Ne | Tema Conepixanue IeseBas ycTaHOBKA K- I[Inanupyemsbie pe3yJbTaThbl Hcnonb3oBanue Hara
ypoka BO o0opynoBaHust IJIaH dakr
n/ yac
11
16 (Teopus JleMOHCTPAMOHHDBIA ONBIT [Toka3zars, 4To 1 3HaTh, 4YTO PACTBOPEHHUE — JlaTurk TemIeparypsl
piektpoaut (N 1 «TemtoBoit addext pacTBOpPEHHUE BEIIECTB (U3UKO-XMMHYECKUHN MPOLIECC  [TUTATHHOBBIN
YECKOU [PacTBOpPEHHUS BEILIECTB B MIMEET PsiJi IPU3HAKOB
NUCCOLMALUU  [BOJE» XUMHYECKON PEaKLUU
17 |Teopus IIpakTudeckas padora Ne 1 | Bpenenue nonstuii 1 VYMeTh 3KCIIEPUMEHTAIILHO Hartuuk
PIEKTPOJIUTU «DIEKTPOIUTHI U «QIIEKTPOJIUTY U OIPENENATH NIEKTPOIIUTHI U IIEKTPONIPOBOAH
YeCKOM HEIJIEKTPOIUTHIY «HEDJIEKTPOIUT» HERJIEKTPOJIUTHI oCTH
M CCOLMALuU
18 [Teopus JlaGopaTopHblii onmbiT Ne 1 Cdopmuposats 1 3HaTh, KaKoe BIMAHUE OKa3biBaeT | JlaTumk
DIIEKTPOJINTU «BrusiHue pacTBopuTens HA HPE/CTaBJIECHUE O BOZIa Ha JUCCOLMALIMIO BELIECTBA | JJIEKTPOIIPOBOJ
YeCKOM ITUCCOLIUALIUION BIIUSTHUU HOCTHU
MCCOLMAlluU pacTBOpUTEIS
Ha
JUCCOLIUALIUIO
IIEKTPOJINTA
Teopus JlabopaTopHblii onmbiT No 2 DKCIIEpUMEHTAIIBHO YMeTh ONpeesaTh CUIIbHBIE U JlaT4uK 35eKTpo
19 prexTpoauTH «CuibHble U c1alble BBECTU MOHATHE cia0ble NEKTPOIUTHI C 110- MIPOBOJAHOCTH
YECKOU PIIEKTPOJIUTHI «cnabblif AIEKTPOITUT MOILBIO JaTYUKa
MCCOLMALINN. AIIEKTPONPOBOIHOCTH
CunbHbIe 1
crabble
DIIEKTPOJINTHI
20 Teopus JlaGopaTopHblii onbiT Ne 3 Cdopmuposathb 1 3HaTh 3aBHCUMOCTb 3JIEKTPO- JlaTuuk deKTpo-
DIIEKTPO- «3aBHUCUMOCTBb AJIEKTPO IPE/ICTABIIEHUE O IPOBOJJHOCTH PAacTBOPOB OT IIPOBOJAHOCTH
JTUTUYECKON MPOBOIHOCTH PACTBOPOB 3aBHCHUMOCTH KOHIIEHTPAlluu NOHOB
M CCOLUALNN CUJIbHBIX HJIEKTPOJIUTOB OT 3JIEKTPONPOBOHOCTH

KOHICHTpAH NOHOB»

pacTBOpPOB OT
KOHIICHTpAllihi HOHOB




21 | Teopus IpakTuyeckas padora Ne 2 | 3akpenuthb YMeTh SKCIEPUMEHTAIBHO Jlatuuk snekTpo-
JJEKTPO- «Omnpenenenue IIPEACTABIICHUE O OIPEENATh KOHLEHTPALMIO COJIM B | IIPOBOJAHOCTHU
JIUTUYECKON KOHLICHTPALIUK COJH 110 3aBUCHUMOCTH 3JIEKTPO- pacTBOpE ¢ MOMOILIBIO JAaTYNKA
JANCCOLUALIN IIEKTPONIPOBOJHOCTH IIPOBOJIHOCTHU AJIEKTPONPOBOAHOCTH

pacTBopa» pacTBOpOB OT
KOHIIEHTPALMX HOHOB

22 | Teopus JlabopaTopublii onbiT Ne 4 | MccnenoBars [IprMeHATh 3HAHUS O PEAKLIUN Jat4uk >extpo-
JJEKTPO- «B3anmonericteue 0COOEHHOCTH HEUTpaIM3allii B MHBIX YCIOBUAX | MPOBOJHOCTH,
JUTUYECKON TUApOKCU/a 0apus ¢ CEpHOM | MPOTEKaHHs PEaKIUH n03atop 00bEMa
JIUCCOLUALIUH . KHUCJIOTOM» HEWUTpaIU3alUU J)KUJKOCTH,
Peakiun OropeTka
HMOHHOTO
oOMeHa
Teopus Jlabopartopubiii onbiT Ne 5 | DKrcnepuMeHTaIbHO 3Hath, UTO Bce pacTBOPUMBIE B Bozie | JlaTumk anekTpo-
3JEKTpPO- «O0pa3oBanue coneit 10Ka3aTh 00pa3zoBaHye COJIX SIBJISIFOTCS CHJIBHBIMU MIPOBOJIHOCTHU
JIUTUYECKON aMMOHHUS» MOHOB [IPU peaKUu ANIEKTPOJINTAMU
U CCOLIAIIUN aMMMaKa C KUCIOTaMU

23| Xumnyeckue |JlaGopatopubiii onbIT Ne 6 N3yuenue MwmeTts npencrasieHue o Te- II0BOM |J[aTuuk TeMIepaTypsl
peakuun . OBP [« M3yuenne peakuun OKHCIIUTEIbHO- 3P PeKTe OKUCITUTENIBHO- IJIATHHOBBIN

B3aHMO/EHCTBHASA CyIb(uTa BOCCTQHOBUTEJIBHBIX BOCCTQHOBUTEJIbHBIX PEAKIUI
HATPHA C TIEPOKCUIOM IIPOLIECCOB,
BOJIOPOAAY IIPOTEKAOLIUX C
BBI/ICJIEHHEM 3HEPTrUU
XUMUYECKHE JlabopatopHblii onbiT Ne 7 JlokazaTp, 4TO B Wwmets npeacTaBieHus o Hatuux pH
peaxuyn . OBP «M3menenne pH B xo1€ npoLecce NPOTeKaHU pPa3IMYHBIX MPOAYKTAX
OKHUCJIUTEIBHO- OBP B03MOXHO OKHUCJIUTEIIBHO-
BOCCTaHOBUTEIbHBIX 00pa3oBaHKue KUCTOTHI BOCCTAHOBUTEJIbHBIX PEAKIUI
peaxuuiny WJIH 1IEJI0YH

24| Xumunueckue  |/laboparopublii onsiT Ne 8 KonnuectBeHHO 3HaTh, 4TO METAILIBI ABIAIOTCSA JlaTduk HarpsHKEeHUst

peakm . OBP  [«CpaBHuTenbHas 0XapakTepU30BaTh BOCCTAHOBHUTEIISIMU C Pa3HOM
XapaKTEepUCTHKA BOCCTaHOBHUTEIILHYIO BOCCTAaHOBUTEJIBHON
BOCCTAaHOBUTEJIbHON CIIOCOOHOCTB MeTal- CIIOCOOHOCTBIO

CIIOCOOHOCTH METAJLIOBY

JIOB




25| Xumuueckue JleMOHCTPaLOHHbIE W3yunTh 3aBHCUMOCTD 3HaTh 3aBUCUMOCTb CKOPOCTH [Tpubop amnst -
- | peakuuu . onbIThl Ne 2 «/3yuenue CKOPOCTH PEaKI{H OT PEaKIHK OT Pa3IMYHBIX (PAKTOPOB — | JIFOCTPALIUU
26| CkopocThb BIIMSHUS PA3THYHBIX Pa3IUYHBIX (HAKTOPOB TEMIIEPaTypbl, KOH HEHTPALUH 3aBUCUMOCTH
XUMHYECKON (aKTOpOB Ha CKOPOCTH pearupymoIuux BELIECTB, CKOPOCTH
peaxkuuu peaxuum» KaTajiu3aTropa, IPUpO/IbI BEIIECTB, XUMHYECKOM
IUIOIIA/IA COTIPUKOCHOBEHUS peaKiuu ot
BEIIECTB YCJIOBUM
27| Hemerasmibl. JleMOHCTPAUMOHHBIA ONBIT | DKCIEPUMEHTAIbHOE 3HaTh GU3NUECKHE U XUMUYECKHEe  [ATmapar Jis
["ano- renst Ne 3 «M3yuenue u3ydeHne Gpuanueckux CBOICTBA raJION€HOB . MIPOBECHUS
(Gu3MIeCKNX U XUMHYECKUX | M XMMHYECKHX CBOMCTB VMeTh 3aIHChIBaTh YPaBHEHHS XUMHYECKHIX
CBOMCTB XJI0pa» xJjiopa pEaKIuii TaJoreHoB ¢ METAJUIAMHU,  [[IPOLIECCOB
HEeMeTaJIaMH, X Pa3IHYHyIO (AITXP)
OKHUCITUTEJIbHYIO CIIOCOOHOCTD
28| TamoreHsr IpakTuueckas padora Ne 3 | Onpenenuthb VMeTh IPUMEHSTh JlaTuuk
- «OmnpeneneHue cofepkaHus | CoJepKaHKe MOHOCEJIEKTUBHBIE XJIOPUIMOHOB
29 XJIOPUIMOHOB B TUTHEBOI XJIOPUIMOHOB B NaTYUKH
BOZIE» HCCIeTyeMBIX
pacTBopax
30| CepoBogopox, JleMoHCTpaUHOHHBIH ONBIT: | M3y4ynTh TabopaTopHbIE 3HaTh 1a00paTOPHBIE CIOCOOBI Armapart s
cynb(uabt «[lomydenue cepoBoioposia | CIOCOOBI MTOTYICHHS MOJY4€HHs CEPOBOJOPO/IA, ETO IPOBEJCHUS
Y U3YYEHHE €r0 CBOMCTB». | Cepo- BOJOPO/A, €ro (bu3MUECKre U XMMUIECKUE XUMHUIECKHIX
JlaGopaTOpHBIii OIIBIT: CBOMCTBa U CBOWCTBA CBOWCTBA . YMETh IIPOBOAUTH peaxmuii (AIIXP),
«CuHTE3 cepoBOIOpOIa - Cynb(huI0B Ka4ueCTBEHHBIC PEaKIMU Ha npuoop s
KavectBennsie peakiuu Ha CEpOBOJIOPOA U COJIU [OJTy4EeHUS Ta30B
CEpPOBOIOPO H CYTb(OUIBI» CEePOBOIOPOIHON KHCIIOTHI, WM anmnapar
COCTaBIISATh cootBercTBytonme |Kummna
ypaBHEHHS] XUMHIECKHX PEaKIUi
31| Hemeramsi . JleMoHcTpauuoHHbIiH onbIT | M3yunth cBOICTBA 3HaTh pU3MUECKUE U XUMUUYECKHEe |Ammapar ams
Oxcuzpl cepsl . Ne 4«M3yuenue cBOMCTB CEpHUCTOTrO rasa CBOMCTBA CEPHUCTOIO ra3a. YMeTh |[IPOBEJICHUS
CepHucras CEpPHHUCTOrO raza u 3aICHIBATH YPABHEHUS PEAKIUiA XUMHYECKHUX
KHCJIOTa CEPHHUCTOM KUCIIOTHI» rasza c BOJIOM, cO IIeJIouaMu peaKIuii

(ATIXP)




32| Hemeramsi . Jlabopatopubiii onbIT Ne 9 |(DKCIIEpUMEHTATIBHO 3HaTh, YTO PAcTBOP aMMHUAKa B JlaTunk
AMMHaK «OCHOBHBIE CBOMCTBA JTOKa3aTh BOJIC CJIAOBIN IEKTPOIUT. YMETh  |JIEKTPONPOBOAH
aMMHUaKa» [IPUHA/IIC)KHOCTD ONpEJIENATH 3TO CBOUCTBO C ocTU
pacTBOopa aMMHaKa K IIOMOUIBIO JaTUUKa
ci1a0bIM 3JIEKTPOJIUTAM AIIEKTPONPOBOIHOCTH
33| Okcup azora JleMOHCTpAallUOHHbBIE N3yuuts 3HaTh NPOMBIIIJICHHBIE U TepmopesuctopHblit
(v) onbIThl: «[lomyuenue MPOMBIILILICHHBIE U 1ab0paToOpHBIE CIIOCOOBI JTATYAK
okcuaa azora (IV) u nabopaTopHbIe nory4enus okeuzia asora (1V), ero [Temmeparypsl,
U3YYCHHUE €TO CBOICTBY; CII0cOOBI MOTY4YEHHS (bu3HYECKUE U XUMUYECKHE natunkpH, naTunk
«Oxucnenne okcua a3ota | okcuza asora (IV), ero CBOWCTBA . YMETh COCTABIIATH AIIEKTPOIIPOBOAHOC
(1) mo oxcuma asora (IV)»; CBOICTBA, IPUMEHEHUE COOTBETCTBYIOLINE YPAaBHEHHUS TH,anmnapar ass
«BzaumopeiicTBue okcuaa B ITPOM3BO/JICTBE XUMHYECKHX PEaKLuii . Y METh MPOBEINCHUS
azota (IV) ¢ Bonoit u A30THOM KHCIIOTHI 00BACHSATH MPHMEHEHUE OKCHA XUMHUYECKUX
KHUCJIOPOJIOM, T10- JIyYE€HHUE azorta (IV) B mpousBoacTBe peakuuii (AIIXP),
a30THOM KUCIIOTBI» a30THON KHCIIOTHI MarnuTHa
Menlaaka
34| AzotHas [IpakTnueckass padora Ne 4  (DKcrepUMEHTATBEHO 'Y MeTb UCTI0IBb30BATh JaTuuk
kucnoraume€  |«Ompenenenue OTpeEeTUTh MOHOCENEKTUBHbIE IaTUHKH HHUTPATHOHOB
CoJ HUTPAaTHOHOB B COJICpKaHUE JUIA ONPEICIICHNA NMOHOB
1 TaTEIbHOM HUTPATUOHOB B
pacTBope» acTBopax
35| Munepansubie | JlaGopatopublii onbiT Ne 10 | DkcriepuMeHTanbHO VY MeTh 3KCIEpUMEHTAIBHO JlaTuvk sneKTpo-
ynobpenus «Omnpenenenyre aMMUayHOM pazinyaTh MOYEBUHYU ONpEJIENATh MOYEBHUHY MIPOBOJAHOCTH
CEJIUTPBI U MOUEBUHBI» MUHEpaJIbHbIE
ynoOpeHus
36| Mertamsl. JIaboparopubiii onbiT Ne 11 DKCrepuMEHTaIbHO 3HaTh CBOMCTBA COEAMHEHUH JlaT4nk smekTpo-
Kanpbuwmii. «BzaumoneiictBue YCTaHOBUTh KaJIbIIMS U €r0 3HaYEeHHUE B IIPOBOAHOCTH,
CoenuHeHus 13BECTKOBOM BOJIBI C obpa3oBaHue cpeaHei NPUPOJE U )KU3HU YEITOBEKA MarHuTHas
KaJbIUs YTIIEKUCIIBIMIa30M» U KUACIION conn Melnanka, npubop

JUIS TIOJTYYEeHUS
razoB WM anmnapar

Kumma




Mertamis! .
Keneso

JlabopaTopHbiii onbiT Ne 12
«Oxucnenue xenesa Bo
BIIQYKHOM BO3JyXe»

HccnenoBats nporecc
3JIETPOXUMHUYECKOU
KOPpO3HH XkeJie3a B
BO3/yXe

3HaTh, YTO MPOLIECC KOPPO3UU
METAJIOB IIPOTEKAET B IPUCYTCTBUM
BOJIbI M KMCJIOPO/A . 3HATh
(axTophl, yCKOPSIONIKE TPOLiece
KOPpO3Uu

JlaTuuk napneHus
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