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IlosicHuTeIbHAS 3alIHCKA

Pabouas mporpamma «IKCHEePUMEHTAJIBLHASI XUMHS B PellleHUH 321a4» (C HCMOIb30BAHHEM
o0opynoBanusi neHrpa «Touka pocra») aius 8—11 kiaaccoB ['bOY rumuaszuu «Mapem»
pa3paboTaHa Ha OCHOBAHUU CIEAYIOIIUX HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB:

1. denepanbroro 3akoHa ot 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O06 obOpazoBaHuu B
Poccuiickoit @enepanmuny» (¢ u3m. u no., Beryi. B cuity ¢ 01.09.2020). - URL:

http://www .consultant .ru/document/cons_doc_LAW_140174

2 .Ilacnopra HallMOHAJIBHOTO IIPOEKTA «O0bpa3zoBanue»
https://edu.gov.ru/application/frontend/skin/default/assets/data/national project/main/Ilacnopt H
alMoHanbHOro_npoekra OOpazoBanue.pdf

3 .I'ocymapctBenHo#t  mporpammbl  Poccwiickoit ®enepannn  «Pa3Butne 00pazoBaHUs)
(yrBepxaeHa moctaHoBieHueMm I[IpaBurensctBa PD ot 26 .12 .2017 Neo 1642 (penm. ot
22.02.2021 «OO6 yTBepXkIeHHH TOCYIApCTBEHHOM Tporpammbl Poccuiickoit ®enepanun  «Pa3Butie
obpasoBanusy. - URL:http://www.consultant
.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f

4. IlpodeccrnonanpHoro crannapra «llemaror (memarormyeckasi A€ATEIbHOCTh B JIOIIKOJIBHOM,
HayaJbHOM O0OIIeM, OCHOBHOM 0OOmIieM, cpeaHeM o0meM o0pa3oBaHuH), (BOCIUTATEINb,
yautens)» (pea. ot 16 .06 .2019 r.) (Ilpukaz MuHuCTEpCTBa Tpy/Aa U COIUMATBLHON 3amuThl PO
oT 18 oxtsa0ps 2013r. Ne 544H, ¢ u3MeHEeHUAMH, BHECEHHBIMH TIPUKa30M MUHHUCTEPCTBA Tpyaa U
corzamuTel PO ot 25 nexabpst 2014 r. Ne 11151 u ot 5 aBrycra 2016 1. Ne 4221). — URL: //
http://npodcrannaprnenarora.pd

5. IIpodeccuonanpHoro cranmapra «llemaror mgomOJHUTETHLHOTO OOpa3oBaHHWS JeTEH U
B3pocheix» ([Ipuka3z MunucTepcTBa Tpyaa u coranbHO 3amuThl PO ot 5 mas 2018 r. Ne
298 «O6 yrBepxkaeHuU TmpodeccuoHabHOTO cTaHmapTa «llegaror OMOJHHUTEIHHOTO
obpazoBanust gereii u B3pocabix») URL: https://vg.mskobr.ru/files/2022/prof-of-pedagoga-
dopobr/015.prikaz-mintruda-rf-22.09.2021-n-652n.pdf

6. ®denmepalbHOTO TOCYAApPCTBEHHOTO OOpa30BaTEIBLHOTO CTaHAApTa OCHOBHOTO OOIIETro
oOpaszoBanusi (yTBepkAEH mpHKazoM MuHucTepcTBa oOpazoBaHusi W Hayku Poccuiickoit
®enepanun ot 17 gexabps 2010 r . Ne 1897) (pex .21 .12 .2020) . - URL: https://fgos .ru (mata
obpamienus: 10 .03 .2021)

7. denepanbHOr0 TOCYJAPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa CpegHero ooIero
oOpazoBanusi (yrBepkAEH mpukazoM MuHucTepcTBa oOpa3oBaHMs M Hayku Poccuiickoit
®deneparnun ot 17 mas 2012 r . Ne 413) (pex .11 .12 .2020) . - URL: https://fgos .ru (mara
obpamienus: 10 .03 .2021)

8. Meroauyeckux ~ peKOMEHJAUMi  TO  CO3MaHHI0 W (PYHKIUOHHUPOBAHUIO B
0011e00pa30BaTeNbHBIX OPraHU3alMsIX, PACHOJIOKEHHBIX B CEJIBCKOW MECTHOCTH M MaiblX
ropojiax, HEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HAIMpaBICHHOCTEH
(«Touka pocrtay) (yTBepKAEHBI pacnopsbkeHueM MuHHcTepcTBa MpocBelieHus Poccuiickoit
®denepanuu ot 12 suBaps 2021 r . Ne P-6) . - URL: http://www

.consultant .ru/document/cons_doc_ LAW_374694/
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[Iporpamma kypca Ha 6aze nenrpa «Touka poctay 'BOY rumnazum «Mapem» obecrieynBaeT
peanmzanuio  00pa30BaTENBHBIX MPOTPaMM  €CTECTBCHHO-HAYYHOW W TEXHOJIOTHYECKOU
HAIMpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMH 3aKOHOIATENILCTBA B cepe
oOpa3zoBanus u ¢ yuérom pexomengauuii denepanpHOro omeparopa y4eOHOTO mpenmMeTa

«XuMHus».

OO0pazoBarenpHas IporpaMma TO3BOJISIET UHTETPUPOBATHh PeaTH3yeMbIe MOIXOAbI, CTPYKTYPY U
coJlepKaHue TpU OpraHm3anuu oOydeHuss xumuu B 8—11 Kigaccax, BBICTPOGHHOM Ha 0ase
T000T0 U3 IOCTYIHBIX Y4eOHO-MeToqrueckux Komruiekcos (YMK).

Ucnonws3oBanne o6opynoBanus «Touka poctay npu peanuzauuu nannoi OIl mo3Bosiser co3nare
YCIIOBUS:

* JUIS paCIIMPEHUsI COACPKAHUS ITKOJIBHOTO XUMHUUECKOTO 00pa30BaHus;

* JUIsS TOBBIIICHUS [MO3HABATEILHOM aKTUBHOCTH O0YYAIOIINXCS B €CTECTBEHHO-HAYUYHOU
obnacru;

* JUIS pa3BUTHUS JTUYHOCTHU PEOEHKA B MpoIiecce 00y4eHUs XUMHUHU, €ro CIIOCOOHOCTEH,
(hopMupOBaHUS U YIOBIETBOPEHUS COLIMAILHO 3HAYMMBIX HHTEPECOB U IOTPEOHOCTEH;

* Uit pabOThI C 0JAPEHHBIMU IIKOJIbHUKAMHU, OPTaHU3AINHT UX PA3BUTHS B PA3TUYHBIX
obnactsax oOpa3oBaTeNbHOM, TBOPUECKOMN AEATEIbHOCTH.

JlanHasi mporpaMma OOECIeUrBAET YCBOCHHE YYAIIUMHUCA BaXXHEHITUX XUMHUYECKHUX 3aKOHOB,
TEOpUH M MOHITHI; (OPMHUPYET MPEACTABICHUE O POJIM XUMUU B OKPYKAIOIIEM MUPE U JKU3HU
yenoBeka. [Ipu 3TOM OCHOBHOE BHHMAaHHUE VYACNACTCS CYNIHOCTH XUMHUYECKUX PEaKIHil u
METOJIaM UX OCYIIECTBIICHUS.

OaHuUM W3 OCHOBHBIX MPHUHIIUIIOB TOCTPOCHHS MPOTPaMMBI SIBIISETCS TPHHIUI JOCTYITHOCTH.
DKCNEepUMEHTAIBHBIC JaHHBIC, TOJTYYCHHBIC YYAITUMUCS TPU BBIMOTHEHUH KOJUYECTBEHHBIX
OTIBITOB, TIO3BOJISIFOT YYAIIMMCSl CAMOCTOSATENLHO JIeJaTh BBIBOJIbI, BBISBIISITH 3aKOHOMEPHOCTH.
[Toaxonbl, 3a70%KeHHbIE B COJIEpP’KaHUE MPOrPaMMBI Kypca, CO3/1al0T HEOOXOAUMBIE YCIOBUS IS
CUCTEMHOTO YCBOEHHUS Y4YallUMHUCS OCHOB HAayKH, Ui OOecledeHHs] pa3BUBAIOIIETO U
BOCITUTHIBAIOIIETO BO3JEUCTBUSA OOy4eHMs] Ha JIMYHOCTH Yydamierocs. dopMupyemble 3HAHUS
JOJIKHBI CTaTh OCHOBOM CHUCTEMBI YOEXKJACHUN HIKOJIbHUKA, LIEHTPAJIBHBIM SIIPOM €r0 Hay4yHOTO
MHPOBO33PEHHUS.

Ha wm3yuenne kypca «IkcnepuMeHTAIbHAS XUMHS B pellleHuH 3aaa4» 1A 8—11 kiaaccos
otBoauTCA 1 yac B Henemro, 34 yaca B 1o B 8 — 9 kiraccax, 1 gac B Hegenmo B 10 knacce 34 Jaca B
rog u luyac B Hememo B 11 kimacce 34 yaca B roj, NmpyM HOPMATUBHOM MPOJOJIKUTEIbHOCTH
yaeOHoro roaa 34 yueOHbIC HEACIH.

C yu€roM Hen30€KHBIX MOTEPb YI€OHOTO BPEMEHH, BBI3BIBAEMBIX PA3IMYHBIMU OObEKTUBHBIMU
MPUYMHAMH, a TaKKe HEO0OXOJUMOCTH BBIACNCHHS JONOJHUTEILHOTO BPEMEHHM Ha H3ydeHHE
OTJIEIbHBIX BOIIPOCOB Kypca XMMUU MPOTPaMMOii TPETyCMOTPEHO PEe3EPBHOE BpeMsI
Cpok peanu3zanuu NporpaMMbl — TpH Y4eOHBIX T0JA.

Heas 1 3a1a4u Kypca

* Peanuzaius 0oCHOBHBIX 00111€00pa30BaTENbHBIX TPOrPaMM MO YUeOHBIM MpeIMeTaM
€CTECTBEHHO-HAYYHOM HANPABICHHOCTH B paMKaX BHEYPOUHOU AEATEIbHOCTH 00yYarOIINXCS;
* BOBJICYCHUE YYALIUXCS B IPOCKTHYIO JIEATEIbHOCTB;

* TOBBIIICHHE MPOGECCHOHATHHOTO MAaCTEPCTBA MEAArOrMYECKUX paOOTHUKOB IIEHTPA,
pean3yIoNIUX OCHOBHBIE U JOTIOJHUTEIbHBIE 00111e00pa30BaTeNbHbIE TPOTPAMMBI.



I[lnannpyemble pe3yabTaThl 0CBOEHHS Y4eOHOr0 npeaMera « XuMHUsDH> ¢ ONMCAHUEM
YHHMBEPCAJBbHBIX Y4eOHBIX JeHCTBHI, JOCTUTaeMbIX 00YYAIOLIUMHCS
Jluunocmmuule pezyromamot
Oobyuarowguiica noayyum 603MOHCHOCHb 015 (POPMUPOBCAHUA CT1EOYIOUUX
auunocmuwvix YY/[:
. OTpe/iesIeHue MOTUBALMH U3Y4Y€HUsl yYEOHOTO MaTepuaa;
* OILICHHBAHHE YCBAaMBAEMOI'0 Y4eOHOTO MaTepuaa, UCX01s U3 COLUATbHBIX U IUYHOCTHBIX
IIEHHOCTEH;
* TIOBBIIIEHHE CBOETO 00PA30BATEIBHOIO YPOBHS U YPOBHS TOTOBHOCTH K U3y4EHHIO OCHOBHBIX
HUCTOPUYCCKUX COOBITHH, CBSI3aHHBIX C PA3BUTUEM XHUMHH H OOIIECTBA;
* 3HaAHUE MPABHJI IOBEACHUS B UPE3BBIYATHBIX CUTYALIHSIX;
* OIICHHBAHHE COLMAIBHON 3HAUMMOCTH Mpodeccuil, CBSI3aHHBIX C XUMHEH;
* BJaJIeHUE NpaBUIaMH O€30MaCHOT0 0OpaleHUs ¢ XMMUYECKMMHU BEIIECTBAMH U
00opynoBaHUEM, IPOSBICHHUE FKOJIOTMUECKON KYJIbTYPHI .

Memanpeomemmnule pe3yivmamal

Pecynamuenvie

Obyuarowuiics noay4um 603MO*CHOCMb 01 popmuposanus ciedyrowux pecyiamuensvix YV/[:

* [[eJIenoJIaraHue, BKIII0Yasi IOCTAHOBKY HOBBIX IIeJIeH, TpeoOpa3oBaHne MPAKTUYECKON 3a1aun
B TO3HABATEJIPHYIO, CAMOCTOSITCIIPHBIA aHAJIM3 YCJIOBHM JIOCTMDKCHHS 1€ Ha OCHOBE Y4€Ta
BBIJICJICHHBIX YIYUTEIEM OPUCHTUPOB JACHCTBUS B HOBOM yUeOHOM MaTepHae;

* IUJIAHUPOBAHUE IYTH JOCTHIKECHUS TETICH;

* YCTAHOBJICHHE IIE€JIEBBIX TPHOPUTETOB, BBIJICTICHUE ATbTEPHATUBHBIX CITOCOOOB JOCTHKEHUS
1enu ¥ BeIOOp Hanbosee 3pPpeKTHBHOTO crioco0a;

* YMEHHUE CAaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BpeMsl U YIIPABJIATh UM,

* yMEHHUE PUHUMATh PElIeHHs] B MPOOJIEMHON CUTYaIUH;

* TI0CTaHOBKa y4eOHBIX 3aj[ay, COCTaBJICHHE IJIaHa U MOCIEA0BATEIbHOCTH AEHCTBUM;

* opraHuzaiys pabo4ero MecTa MpH BhIMOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA,

* MPOTHO3MPOBAHHME PE3YIbTATOB OOYYEHHUS, OLIEHMBAHHWE YCBOCHHOIO MaTepHuaya, OIeHKa
KayecTBa W YPOBHS IOJIYYEHHBIX 3HAHMM, KOPPEKLMs IUIaHa M crnocola JeHCTBHS Mpu
HE00XOINUMOCTH.

lloznasamenvhvie

Obyuarowuiicss noxyyum 03MOACHOCMb OJ1s1 hopMuposanus ciedyowux nosHasamenvuvix YVJ/I:
* TIOMCK U BbLJIeTIeHHE HHOpMAIU;

* aHanu3 ycIoBUH M TpeOoBaHUM 3agaud, BHIOOp, COMOCTaBJIEHWE M OOOCHOBaHHE crocoda
pelIeHus 3a/1a4H;

* BbIOOp Haubosee F3PPEKTUBHBIX CIIOCOOOB pEelIeHUs 3a7aud B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBU;

* BBIABIDKEHHUE 1 000CHOBAaHUE TUIIOTE3bI, BEIOOP criocoba e€ MpoBEpKU;

* CaMOCTOSITENIbHOE CO3/IaHUE AITOPUTMA JAEATEIbHOCTH MIPH PEIICHUU MPOOJIeM TBOPUECKOTO U
MTOMCKOBOTO XapaKTepa;

* YMEHMS XapaKTepU30BaTh BEUIECTBA MO0 COCTaBY, CTPOEHUIO U CBOICTBAM;

* ONKCHIBAHUE CBOWCTB: TBEPABIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHHE HX
CYILECTBEHHBIX TPU3HAKOB;

* u300pakeHHe COoCTaBa MPOCTEHIINX BEUIECTB ¢ IOMOIIBI0 XUMHUYECKUX (POPMYT U CYLTHOCTH
XUMHUYECKUX PEAKIUI C MOMOILbI0 XUMUYECKUX YPaBHEHUI;

* TpoBeJcHHE HAONIOJACHUMN, OTMMCAHUE MPU3HAKOB U YCIOBUM TEUEHHUS XMMHUYECKUX PEaKIIHid,
BBITIOJTHEHNE XUMHUYECKOTO OJKCIEPUMEHTAa, BBIBOJBI Ha OCHOBE aHaian3a HaOMoJeHU 3a
OKCIEPUMEHTOM, peIIeHUe 3aJad, MOTYyYeHHe XUMHUYEeCKOW HWH(OpManmuu H3 PpazTUYHBIX
HWCTOYHUKOB;

* yYMEHHUE OPraHU30BbIBATH UCCIIEAOBAHUE C LEIbIO TPOBEPKHU TUIIOTES;

* yYMEHHE JIeNaTh YMO3aKIIOUeHUs (MHAYKTUBHOE U TI0 aHAJIOTHH ) U BBIBO/IBI,

* yMeHHEe OOBEKTUBHO OILEHMBATh MH(POPMAIIMIO O BEIIECTBAX M XMMHYECKHUX MPOIIECCaXx,
KPUTHUYECKH OTHOCHUTHCS K TICEBJIOHAYYHON WH(MOPMALIUH.




Kommynuxamusnuie

Obyuarowuiicss NOIYYUM 803MOHCHOCb 015 (POPMUPOBAHUS CEOVIOUWUX KOMMYHUKAMUBHBIX
YVI:

* II0JIHO€ M TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBUM C 3aJa4aMM U YCIOBUSIMHU
KOMMYHHKAIIHH;

* a/IeKBaTHOE HCIOJIb30BAHUE PEUEBBIX CPEJCTB Uil y4acTHsl B JUCKYCCUU W apryMeHTaluu
CBOCH NO3UIMM, YMEHHUE IMPEICTaBIATh KOHKPETHOE COJAEpkKaHUE C COOOIEHHEM €ro B
MMMCBMEHHOW W YCTHOU (opMme, OTpeesieHue CIIOCOOOB B3aMMOJICHCTBUS, COTPYAHUYECTBO B
MOUCKe U cOope uHpOopMaIny;

* ompezeneHue crnoco00B B3aUMOJEHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope HH(pOpMaLny,
ydyacTue B JAMajore, IUIAHUPOBAaHME OOLIUX CrMoco00B pabOTHI, MPOSBIECHUE YBAXKUTEIHHOTO
OTHOIIEHHS K APYTUM YJaIluMCS;

* OMNHCAHUE COJEpPXKAHUS BBIMOJHSAEMBIX NEHCTBUI C IE€JbI0 OPUEHTHUPOBKH B IMPEIMETHO-
MIPaKTUYECKON JeSITeNIbHOCTH;

* YMEHHS yYHTHIBATh Pa3HbIE MHEHHSI U CTPEMHUTHCS K KOOPAWHAIUHM PA3IWYHBIX TO3UIUHA B
COTPYJHUYECTBE;

* (¢dopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIMI0, ApPT'YyMEHTUPOBATh U KOOPJIUHUPOBATH €€ C
MO3UILUSAMU TApTHEPOB B COTPYJHUYECTBE IMPHU BBIPAOOTKE OOIIEro pEUIeHHs] B COBMECTHOM
NesITeNIbHOCTH;

* OCYIIECTBJISATh B3aUMHBIM KOHTPOJb W OKa3blBaTb B COTPYAHMYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

* IUIAaHHUPOBaTh 0OIIME CHOCOObI PabOThI; OCYHIECTBISITH KOHTPOJb, KOPPEKIUIO, OLIEHKY
nercTBUil mapTHEpPa, yMETh yOexaaTh;

* HCMOJb30BaTh aJCKBAaTHBIE A3BIKOBBIE CPEACTBA ISl OTOOpaKEHHsI CBOUX YYBCTB, MBIC- JIEH,
MOTHBOB U TOTpPEOHOCTEH; oOToOpakaTh B peud (omucaHue, OOBSICHEHWE) COJCp)KaHHE
COBEpIIIAEMBIX JEHCTBUMA, Kak B (OpME TPOMKOW COIMAIM3UPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEH peuu;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, UCIIOJIb3Ysl CPEJICTBA YCTHOM M MHCbMEH- HOM
KOMMYHHMKAIlMM Tpu padoTe ¢ TEeKCTaMH YuyeOHMKa U JIOMOJHUTENbHON JUTEpaTypoi,
CHPaBOYHBIMU TaONMLIAMHU, MPOSBISATH TOTOBHOCTh K YBKCHMIO WHOW TOYKH 3pEHHS MpHU
00CY>KJIEHUH PE3yJIbTaTOB BHIIOJHEHHON PaOOTHI.

Ilpeomemnoie pe3yromamot

Obyuarowuiicss Hayyumcs:

* IPUMEHATb OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOCHHUE, N3MEPEHHE, SKCIIEPUMEHT;

* OMKCHIBATh CBOWCTBA TBEPIBIX, KHUAKHX, Fa3000pa3HbIX BEIIECTB, BHIICISAA UX CYLICCTBEHHBIC
MIPU3HAKH;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MAacChl BELIECTB, ATOMHO-MOJIEKYJISIPHOU TEOPUU;

* pa3nuyaTh XMMHUYECKHUE U (U3NYECKHE SABJICHUS, HA3bIBATh IPU3HAKHU U YCIOBUSI TPOTEKAHUS
XUMHYECKUX PEaKIIMii;

* coOmroaath mpaBuiia 6e30macHoi paboThl MPU MPOBEACHUH OIBITOB;

* TI0JIb30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM U TIOCYI0H;

* T0Jy4aTh, COOMpATh ra3000pa3HbIe BEIIECTBA U paCMIO3HABATH HX;

* XapakTepus3oBaTh (PU3UUECKHE U XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKUX
COEIMHEHUH, TPOBOIUTH OIBITHI, MOATBEPKAAOIINE XUMUYECKUE CBOMCTBA U3yYEHHBIX KJIACCOB
HEOPraHMYECKHUX BEIECTB;

* packpblBaThb CMBICII TOHSTHS «PACTBOP», BBIYMCISATH MAacCOBYIO JOJIIO PacTBOPEHHOTO
BEILlECTBA B PacTBOpPE, TOTOBUTh PACTBOPHI C ONPENEIEHHON MacCOBOM /10J€il pacTBOPEHHOTO
BEILIECTBA;

* XapaKTepHu30BaTh 3aBUCUMOCTh (PM3UUYECKHX CBOWMCTB BEHIECTB OT TUMA KPUCTAIITUYECKOU



peH_IéTKI/I, ONPpCACIIATL BU XUMHYECKOU CBSI3H B HCOPraHN4YCCKUX COCAUHCHUAX,

¢ PpackKpbIBaTb OCHOBHBIC ITIOJIOXKCHHA TCOPHU SHGKTpOJIHTH‘{eCKOI;'I Jucconuann, COCTaBJIATH
YPaBHEHUS JJIEKTPOJIUTUYECKON IUCCOLMALUU KHUCIOT, IIEJIOYEH, COJIEH M peaklUil MOHHOTO
o0OMeHna;

* PpacKpbeIBaTh CYIIHOCTDb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHfI, ONpCaACIATh
OKHCJIWTCIIb W BOCCTAHOBHUTCIIb, COCTABJIATL YPAaBHCHUA OKHUCIIHMTCIbHO-BOCCTAHOBHUTCIIBHBIX
peakuuii;

¢® Ha3bIBATh (baKTOpI)I, BJIMAIOIIMUEC HA CKOPOCTH XUMHAYECKOU pCaKkuuun;

¢ XapaxkTepu3oBaTb B3aUMOCBA3b MCXKIY COCTABOM, CTPOCHHUEM U CBOMCTBaMH HEMETAJIJIOB U
METaJJIOB;

¢ TPOBOJUTH OIBITHI ITO MOJYUCHUIO N U3YUCHUIO XUMHNYCCKUX CBOICTB Pa3JIMYHLBIX BEIICCTB,

* TPaMOTHO O0OpaIIaThCs C BEIIECTBAMH B IOBCEIHEBHOM KHU3HH.

Obyuarowuiics noay4um 03MONCHOCHb HAYYUMbCAL:

¢ BBIABUI'aTb U NPOBECPATH SKCIICPUMCHTAIbHO I'MIIOTE3bI O XUMHUYCCKUX CBOMCTBaAx BCIICCTB HaA
OCHOBE UX COCTaBa M CTPOCHMUS], UX CIIOCOOHOCTU BCTYIATh B XUMUYECKUE PEAKIIMH, O XapaKTepe
Y MPOJIYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIHI;

* XapaKTepHu30BaTh BEIIECTBA MO0 COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTaHABIWBATH MPUIMHHO-
CJICACTBCHHBIC CBA3U MCXKY JaHHBIMU XapaKTCPUCTUKAMU BCUICCTBA,

¢ COCTaBJIAAITb MOJICKYJIAPHBIC W IIOJIHBIC HWOHHBIC YPAaBHCHUSA IIO COKpaHIéHHBIM NOHHBIM
YpaBHEHUSM;

¢ TIPOTrHO3HUPOBATH CIIOCOOHOCTD BCIIICCTBA IMPOABJIATH OKHCIIUTCIIbHBIC 1501850
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YY4ETOM CTENEHEH OKHCIEHUS 3JIEMEHTOB, BXOISAIIUX B €ro
COCTaB;

* BBIIBUraTh M TMPOBEPATh HKCHEPUMEHTAIbHO THIOTE3bl O pe3ylbTaTax BO3ACUCTBUS
pa3nuYHbIX (PAaKTOPOB Ha U3MEHEHUE CKOPOCTH XMMHUYECKON PeaKIuy;

* HCMOJb30BaTh MPHOOPETEHHBIE 3HAHUS U1 DSKOJOTMYECKH TPAaMOTHOTO TMOBEAEHHUS B
OKpYKalolleu cpere;

* HCMOJb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMU MPH BBHIMOJIHEHUH IPOEKTOB U
pelieHny y4eOHO-UCCIIe0BATENbCKUX 3aJ]ad MO0 M3YYEHHUIO CBOMCTB, CIOCOOOB MOJY4YEHUS U
pacrno3HaBaHUs BEIIECTB;

* 00BEKTUBHO OLIEHUBATh HH(DOPMALIHIO O BEHIECTBAX U XUMHUUECKUX MPOIIECCaX;

* O0CO3HaBaTh 3HAYCHHE TEOPETUUYECKHX 3HAHUU MO XUMHUH JJIS MPAKTUYECKOU AEATeIbHOCTU
YeJI0BEeKa;

* CO3/JaBaTh MOJEIM U CXEMbl IS pelleHHs] Y4eOHBIX M MO3HaBaTEIbHBIX 3aJay; MOHUMATh
HE0OX0IMMOCTh COOJIIOICHUS IPEANUCAHUHN, TPEIaraéMbIX B HHCTPYKIUSX 10 UCIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JP.



Kaﬂenz{apﬂo - TEMAaTHYECCKOC IIVIAHUPOBAHHUE MaTepUuaia B 8-9 ku1accax

Ne | Tema Conep:xanue IleseBasi ycTaHOBKa ypoKa | 4achl Ilianupyemble HUcnoan3oBaHue Jara

n/ pe3yabTaThl 00opynoBaHuA

n IUIaH dax

T

1 | Meronsl no3Hanus B IIpakTnyeckass 3HaKOMCTBO C 1 Ymenue Jatuux 2.09
XUMHH. paGora OCHOBHBIMU [10JIb30BaThCS TEMIIEPaTypPhl
DKcIepuMeHTaIbHbIE Ne 1 METOJaMU HayKH HarpeBaTelbHbBIM | (TEpMOIApHBIN),
OCHOBBI XMMUU «3yueHne 1 npudopamMu CIIUPTOBKA

CTPOEHHS TUIAMEHN

2 | Meronp! no3HaHUS B JlabopaTopHb¥ ONBIT 3HAKOMCTBO C 1 Onpenenstsb Jatuuk 9
XUMHH. Ne 1 OCHOBHBIMU BO3MOXHOCTh TeMIIepaTypbl
OKCIEepUMEHTAJIBHbBIE «/lo xakoit METO/IAMU HAYKH [IPOBEICHUS (TepMoOMapHBIii),
OCHOBBI XUMHUH TEMIIEPaTypPbIMOKHO peaxkuuii u CIIUPTOBKA

HarpeThb BEUIECTBO?» IIPOLIECCOB,
TpeOyOmMX
HarpeBaHus

3 | Meroapl mo3HaHuUs B JlaGopaTopHbIlii JlaTh npencraBieHue o 1 YmMenue JlaTunk 16

XUMHH. OIIBIT TOYHOCTH NU3MEPEHUN BbIOMpATh TEeMIIEPaTypPhl
JKCIIEpUMEHTAIIBHBIE Ne 2 U(GPOBBIX JATYNKOB U npuOOpsI IS [JIATUHOBBIM,
OCHOBBI XUMUU

«H3mepenne aHaJIOTOBBIX IPUOOPOB IIPOBEICHUS TEPMOMETD,
TEMIIEPATYPBI U3MEpEeHuH, DIIEKTPUYECKAs
KHUIIEHHS BOJbI TpeOyIoLIMX [T TKA
C IIOMOILBIO TOYHOCTH
JaT4uKa MIOKa3aHUM.
Temneparypsl U

TEPMOMETPA»

4 | Meroapl IO3HaHUS B JlabopaTopH CcdopmupoBats npencras- | 1 3HaThb JaTuuk 23
XUMHH. bIil ONIBIT JIEHHWE O TEMIIEpaType IIPOLIECCHI, TEMIIEPaTyphl
OKCIIEpMMEHTAJIbHbIE Ne 3 IUTaBJICHUS, 00pAaTUMOCTH MpOTEKaroIre (TepMoTIapHBIii)
OCHOBBI IIPY IUIaBJIEHUN

BELIECTB U UX

XUMHH «Onpenenenue IUTABJIEHUS U

TEMIIEPATYPBI KPUCTAJUIM3ALUU




IIJIABJICHUS U KpUCTAJIN3aLH U
KpUCTAIUIN3ALUHU
MeTajuiay
[TepBoHayanbHbIE JlabopaTopHbIii DKCIIEPUMEHTAIBHOE YMeTh JlaTunk 30
XUMUYECKUE TTOHSITHSL. OnbIT «4 OIIpe/IeIICHUE OTJINYATH DIIEKTPO-
JUCTUUIMPOBAHHOM
YucTtele BewecTBa U CMECH 1 BOJOIPOBOJHON BOJIBI BOJIOIIPOBOJAHYIO  [[IPOBOJHOCTH,
«OmnpeneneHue BOTY 1udpoBoit
BOJIOIIPOBOTHOM OT MHUKPOCKOII
W TUCTHUJUIMPOBAHHOMN TACTUILTAPOBAHHOM
BOJIBI
, 3HATBH,
no4yemy JJis
MPOBEJICHUS
PKCIIEPUMEHTOB
MCITOJIb3YIOT
TUCTUIUTMPOBAHHYIO
BOLY
[TepBoHayanbHbIE /leMoOHCTpPaMOHHBII N3ydeHne XuMu4ecKux Ymeth Jatuuk 7.10
JxcnepumeHT Nel SIBICHUI
XUMUYECKUE TTOHATHS. OTJINYATH TeMIepa-
dusnueckue u buznueckue TYpbI
XUMUYECKHUE SBJICHUS «Bplenenue IIPOLIECCHI OT IIJIATUHOBBIN
U TIOTJIOILIEHHE XUMUYECKUX
Temiaa- peakiuii
MpU3HAK
XUMHUYECKOHN
peaKLum»
IlepBoHauanbHbIE JleMOHCTPAaLMOHHBIA N3yuenue sBieHUN IIpU 3HATh, YTO NpHU [Tpubop s 14.10
XUMUYECKUE TTOHATHUS. BKCIEPUMEHT Pa3N0KEHUU CIOKHBIX MPJIOTEKaHUU OTIBITOB C
BEILECTB peakuuii
[IpocTble U CrnoXHbBIE No2 MOJIEKYJIbI HIIEKTPUYECKUM
«Paznoxenue paspylarrcs,
BO/IbI @ ATOMBI
COXPaHSIOTCS
AIEKTPUUYECKUM TOKOM ([T BEIIECTB C
MOJIEKYJISIPHBIM

CTpOCHHEM




8 | IlepBoHauanbHbIE JleMOHCTpPALlMOHHBII DKCIIEpUMEHTAIILHOE 3HaTh Becnl 21
XUMUYECKUE TIOHSATHS . KcnepuMeHT Ne3 . JI0Ka3aTeIbCTBO JICHCTBHS (GOpPMYIUPOBKY y | 3JIEKTPOHHBIE
3aKoH COXpaHEHUs «3aKOH CO-XpaHEHHS 3aKOHa 3aKOHA U YMETh
Macchl BELIECTB MAacChl BEIIECTBY OPUMEHSTH €roHa
NpaKkTUKE, PU
pelieHuu pac-
YETHBIX
3az1a4
9 | Knaccer Heopraumyecknx | JleMOHCTpanMOHHBII DKCIepUMEHTAIILHO 3HaTh [Tpubop st 11.11
coenuHenuil. Cocras KcrnepuMeHT Ned . OTIPEIENIUTh COJIEPIKaHUE 00BEMHYIO onpeeneHus
BO3JlyXa «OrmpeneneHne coctaBa | KUCIOPOJia B BO3IyXe JIOJTIO cocTaBa
BO3JlyXa» COCTaBHBIX BO3JlyXa
yacTein
BO3/yXa
10 | PactBOpBI JlaGopartopublii onbiT | MccnenoBats Nwmetp Jaranx 18
Ne 5 3aBUCUMOCTD NPECTAaBICHUEO | TeMIepaTyphl
«3yuenue pacTBOPUMOCTH oT pa3 Hoit TJTATUHOBBIMN
3aBHCUMOCTH TeMIIepaTyphl 3aBUCUMOCTH
PacTBOPUMOCTHH pacTBOPU MOCTHU
BEIIECTBA OT BEIIECTB OT
TeMIIepaTyphbl TeMIepaTypsl
»
11 | PacTBOpBI JladopaTopHblii onbiT | [loka3ars 3aBHCUMOCTD Ymets [udposoit 25
Ne 6 pPacTBOPUMOCTH OT UCTIOJIb30BaTh MHUKPOCKOII
«Habmnronenuesa poctom | TemIie-parypbl upoBoH
KPHUCTaJJIOB MUKPOCKOII 15
U3Yy4EHUsAPOPMBI
KPHCTAJJIOB
12 | PactBOpbI JlaGopaTtopublii onbIT  (CHopMHUPOBATE MOHATHS MeTb JaTuuk 212
Ne 7 «pa30aBICHHBIN PacTBOP», NpEJCTaBICHUE O | TeMIepaTypbl
«HACBIIIIEHHBIH PacTBOPY, pa3InYHON TUTATHHOBBIN




«IIepechleHHBIN «IIEPECHILLICHHBIN HACBILEHHOCTH
pacTBop» pacTBOp» pacTBOpa
[pacTBOPSIEMbIM
BELIECTBOM
13 | Knaccet Heopranndeckux |[Ipakrudeckasi padora |ChopmupoBarb YMetb Hatuuk pH 9
COCIMHEHU . Ne 4 npexacrasienue o pH onpenensats pH
OcHoBaHus «Omnpenenenne pH Cpe.bl KaKk pacTBOpOB
PacTBOPOB KUCJIOT U XapaKTEPUCTHKU
[E1049eh» KHCJIOTHOCTH pacTBopa
14| Knaccel Heoprannyeckux | JlaGopaTopHblii onbIT CdopmupoBatb [IpumeHaTs Hatuuk pH 16
coequaenuii . OcHoBanus | Ne 9 IIPEJICTABIIEHUE O YMEHHUS 110
«Onpenenenune pH mkane pH OTPEIEICHUIO
Pa3IMYHBIX CpEI» pH B
MPaKTUYECKOU
eATEIbHOCTH
15 (CBolicTBa JlaGopaTopHBbIil ONBIT Hcnonb3oBath Ymers onpenenarth | Jlarunk pH 23.
KHCIIOTHOCTh
HEOPraHMYECKUX Ne 11 MOJTYYCHHBIC 3HAHUS IS MMOYB 12
COCTMHEHU N «Onpenenenue onpeneneHus

KHCJIOTHOCTH IIOYBEI»

KHCJIOTHOCTHU paCTBOPOB




KasenaapHo - TeMaTH4ecKkoe NJIaHUpPOBaHue yue0HOro marepuaJa B 10-11 kiacce

Ne | Tema Conep:xanue [eneBast ycTaHOBKA K- Ilnanupyemble pe3yJibTaThl HUcnonn3oBanue Hara
ypoKa BO oOopynoBaHus mwiaH | ¢axkr
n/ yac
I
1 [Teopus lemoncTpauuonnblii onbiT | Ilokasare, 4to 1 3HaTh, 4YTO PACTBOPEHUE — Jlatuuk Temneparypst | 13.0
PIEKTPOJIUTH Ne 1 «TemnoBoit apdext pPacTBOPEHHE BELIECTB (U3UKO-XUMUYECKUHN TIPOIIECC  |[TIATHHOBBIN 1
YECKOU [PaCTBOPEHHUS BEIECTB B UMEET PsiJi IPU3HAKOB
TTUCCOITMAIIN  [BOJIE» XMUMHUYECKON PEeaKIuu
2 [Teopus IpakTuyeckas padora Ne 1 | Benenue nonsTuit 1 VYMeThb 3KCTIepUMEHTATEHO JaTank 20
PIIEKTPOJIUTH «ONEKTPOIUTHI U «OIEKTPOIUT» U OTPEIEIATH HIEKTPOIUTHI U HIIEKTPOIIPOBOTH
YECKOMH HEAIEKTPOJIUTHI «HEDTIEKTPOJIUT HEAJIEKTPOIIUTHI OCTH
TTMCCOITHAIIIH
3 [Teopus JIabopaTopHublii onbiT Ne 1 CdopmupoBath 1 3HaTh, KaKoe BIMAHUE OKa3biBaeT | [laTdumk 27
PIIEKTPOJIUTH «BrusHUE pacTBOPHUTENS HA TIPE/ICTaBIICHUE O BOJIa HA JIMCCOIMAITMIO BEIIECTBA | AIEKTPOIPOBOT
YECKOH ITUCCOLMALIAIOY BIIMSHUU HOCTHU
NMCCOLMALIUM pacTBOpUTENS
Ha
JUCCOIUALIUIO
JJEKTPOJINTA
Teopus JIabopaTopHblii onbIT Ne 2 DKCIepUMEHTAIBHO VY MeThb onpeenaTh CUIbHbIE U JlaT4uk 35meKTpo
PIIEKTPOJIUTH «CurnbHble U cradbie BBECTU [IOHATHE ciia0ble ANEKTPOIUTHI C 110- IIPOBOJIHOCTHU
YECKOit DIEKTPOJIATHI «CNalblil HTIEKTPOIIUTY MOIIBIO JaTYHKA
UCCOLIMALIH. 3IEKTPONPOBOJHOCTH
CWiibHbIE 1
crabbie
PIIEKTPOJIUTHI
4 Teopus JIaGopaTopublii onbIT Ne 3 Cdopmuposath 1 3HaTh 3aBUCUMOCTD HIIEKTPO- JlaTuuk 3nekTpo- 3.02
PIIEKTPO- «3aBUCUMOCTB JIIEKTPO NpEeACTaBIEHUE O HPOBOJHOCTH PACTBOPOB OT MPOBOJIHOCTHU
IMTUTUYECKOU MPOBOJJHOCTH PaCTBOPOB 3aBUCUMOCTHU KOHIIEHTpPAllui HOHOB
NMCCOLMALIUH CUJIbHBIX AJIEKTPOIUTOB OT 3JIEKTPOIPOBOTHOCTU
KOHLIEHTPALIUU HOHOBY pacTBOPOB OT
KOHLICHTPALIMK HOHOB




Teopus IpakTudeckas pagora Ne 2 | 3akpenuthb YMETh 3KCEPUMEHTAIBHO JlaTauk snekTpo- 10
3JIEKTPO- «Ornpenenenue IIPE/ICTaBICHUE O ONpeeNATh KOHLEHTPALUIO COM B | IPOBOJHOCTHU
JTUTUYECKOU KOHLIEHTPALUK COJIH T10 3aBUCUMOCTH JJIEKTPO- pacTBOpe ¢ IOMOLIBIO IaTUHKa
JHCCOLUALUH ANEKTPOIPOBOJHOCTH IPOBOJAHOCTH 3JIEKTPOIPOBOIHOCTH
pacTBopa» pacTBOpPOB OT
KOHIICHTPAIIMY HOHOB
Teopus JlabopaTopublii onbiT Ne 4 | Mccnenosars [TpuMeHATh 3HAHUSA O PeaKLUK Jat4auk snmekTpo- 17.0
AJIEKTPO- «B3aumoneiictBue 0COOEHHOCTH HEWTpaIM3aliy B HHBIX YCIOBUSX | MMPOBOTHOCTH, 2
JUTHYECKON TUJPOKCHIA Oapust ¢ CEpHOM | MPOTEKAHWS PEaKIINH no3atop o0béMa
JMCCOLMAIIHH . KHCIIOTON» HEeNTpaau3aluuu KHUIKOCTH,
Peaxmuun OropeTka
HMOHHOTO
oOMeHa
Teopus JlaGopaTopHblii onbIT Ne 5 | DKCHIEpUMEHTATBHO 3HaTh, YTO BCE pacTBOpUMBIE B Bojie | JlaTymk 3meKTpo-
JNEKTPO- «O0pa3oBanue coneit HoKa3aTh 00pa3oBaHue COJIM SIBJISIFOTCS CHJIBHBIMU MIPOBOJTHOCTH
JTUTHUYECKON AMMOHHUSD» MOHOB IIPU PEaKL1U ANEKTPOJIUTAMU
JUCCOLUALIUH aMMHaKa ¢ KUCIOTaMHU
Xumunueckue  Jlabopatopublii onbIT Ne 6 N3ydenue Nwmets npencraBnenye o Te- I0BOM |Jlatuuk Temmepatypsl | 24
peakuuu . OBP  («M3ydenne peakuun OKUCITUTEIHHO- 3¢ deKTe OKUCTUTENHHO- TJIATHHOBBIN
B3aHMOJCHCTBHA CYyJb(HUTAa | BOCCTAaHOBHUTEIHHBIX BOCCTAHOBUTEJbHBIX PEaKIuii
HATPHUS C TIEPOKCUIOM IPOLIECCOB,
BOJIOPOJIa» IPOTEKAOIIUX C
BBIJICIICHUEM SHEPIUU
XUMHUUYECKUE JlabopaTopublii onbiT Ne 7 | Jloka3arh, 4TO B Nmetsb npencTaBieHus o Hatuux pH
peakuun . OBP «A3menenue pH B xo1€ nporecce MPOTeKaH!s pa3IMYHBIX MPOIYKTaX
OKHCIUTENBHO- OBP B03MOXHO OKHUCJIUTEIHHO-
BOCCTaHOBHUTEIBHBIX 00pa3oBaHUE KUCIIOTHI BOCCTAHOBUTEJbHBIX PEAKIUI
peaKIming WIH IEJI0YH
Xumuyeckue — JlabopaTopHblii onbiT Ne 8 KonnuectBeHHO 3HAaTh, YTO METAILIBI ABIAIOTCS Jlatunk HanpsbkeHus | 3.03
peakuun . OBP  «CpaBHuTenbHas 0XapaKTepU30BaTh BOCCTQHOBHUTEISAMHU C Pa3HOM
XapaKTePUCTUKA BOCCTaHOBUTENBHYIO BOCCTAHOBUTEIBLHOMN
BOCCTaHOBUTENBbHON CIIOCOOHOCTh MeTal- CHOCOOHOCTBIO

CIIOCOOHOCTH METAJLIOBY

JOB




9 | Xumuueckue JleMOHCTpaLlMOHHBIE W3y4uth 3aBUCUMOCTD 3HaTh 3aBUCUMOCTH CKOPOCTHU [Tpubop ans un- 10
pEeaKIuH . onbIThl Ne 2 «/3yueHue CKOPOCTH PEaKIUK OT pEeaKIyy OT Pa3INYHbIX (aKTOpPOB — | JIIOCTPALUU
Ckopoctb BIIMSIHUS PA3IMYHBIX Pa3INYHbIX (PaKTOPOB TEMIIEPATYPbl, KOH LIEHTPALIUH 3aBUCUMOCTHU
XHUMUYECKOH (paKTOpOB Ha CKOPOCTh pearupymoIux BelecTs, CKOPOCTH
peakuuu peakuum» KaTalM3aTopa, IPUPOIBI BEMIECTB, | XMMHYECKOU
IUIOLIA/IA COTIPUKOCHOBEHHUS peakiuu oT
BENIECTB YCIIOBHIA
1 | HemerammsL JleMOHCTPAIIHOHHBII ONBIT | DKCIEPUMEHTAIBHOE 3HaTh QU3MUECKUE M XUMHUYECKUEe  |Ammapar Jist 17
0 | Tano- rens Ne 3 «M3yuenue u3ydeHue Gpuznueckux CBOMCTBA raJIOTEHOB . IPOBE/ICHUS
(GU3MYECKUX U XUMUYECKUX | U XUMHYECKHX CBOWCTB VMeTb 3anichBaTh ypaBHEHHUS XUMHUYECKHX
CBOICTB XJIOpa» XJiopa pEaKIuii raloreHoB ¢ MeTa/llaMi,  [IPOLIECCOB
HEMETAJUIaMU, UX Pa3IHYHYI0 (AIIXP)
OKHCITUTENFHYIO CTIOCOOHOCTh
1 | 'anorensr IpakTudeckas pagora Ne 3 | OnpenenuTs YMeTh IPUMEHATD JlaTunk 31.0
1 «OmnpeneneHue ComepKaHus | cofiepikKaHue HOHOCEJIEKTUBHbIE XJIOPUIMOHOB 3
XJIOPUAMOHOB B TIUTHEBON | XJIOPUIHOHOB B aTYNKH
BOJIE» HCCIeTyeMbIX
pacTBOpax
1 | CepoBonopon, JleMOHCTPAMOHHBIA ONBIT: | M3y4nTh Tab0paTopHbIE 3HaTh 7a00PATOPHBIE CIIOCOOBI ATirmapart Jist 7.04
2 | cynbhusl «[lonyuenue cepoBofiopofa | CrocoObl MOTYUYEHHS HOJIy4YEeHUsI CEPOBOIOPOIA, Er0 MpOBE/ICHUS
Y U3YYEHHE €r0 CBOMCTB». | Cepo- BOAOPOAA, €ro bu3uyeckue 1 XUMHYECKUEe XUMHAYECKUX
JlaGopaTOpHBIii OITBIT: CBOIICTBA U CBOICTBA CBOWCTBA . YMETh MPOBOJIUTH peakuuii (AITXP),
«CuHre3 cepoBoopoza . cynbGUI0B KayeCTBEHHbIE PEaKIIMH Ha npubop s
KadectBeHHbIe peakiuy Ha CEpOBOAOPO U COJIU MOJIyYeHUsI Ta30B
CEPOBOAOPOI U CYIbMUIBI CEpPOBOZIOPOTHOM KUCIOTBI, WM anmnapar
COCTaBJIATh COOTBETCTBYIOIIIE Kurna
ypaBHEHUS] XUMUYECKUX PEaKIINii
1 | Hemeramsi . JleMOHCTPaUMOHHBIA onbIT | M3y4uTh CBOMCTBA 3Hath Qu3nyeckue ¥ XUMUUeCKue  |Ammapar ass 14
3 | Oxkcunpiceppl. | Ne 4«M3ydenue cBoiCTB CEpPHHUCTOTrO rasa CBO}CTBA CEPHUCTOrO ra3a. YMETh [IPOBEJCHHS
Cepnucras CEPHHCTOTO ra3a u 3aMUChIBATH YPABHEHUS peaKLIUi XUMUYECKUX
KHCIIOTa CEPHUCTOM KHUCIIOTBD» rasa ¢ BOJOH, CO IIeI0YaMH peakuui

(ATTXP)




1 | Hemerammsi . JlabopaTopublii onbiT Ne 9  [DKCHIEpUMEHTAIBHO 3HaTh, YTO PacTBOpP aMMHAKa B JlaTunk 21
4 | AMMuak «OcHOBHBIE CBOHCTBA MoKa3aThb BOJIE CJTAOBIi IMEKTPONUT. YMETh  PIEKTPOIIPOBOTH
aMMHaKa» MPUHAIEKHOCTD ONpeJEeNATh 3TO CBOMCTBO C OCTH
[pacTBOpa aMMHaKa K MIOMOIIBIO TATYMKA
CIIa0ObIM SIIEKTPOIUTAM 3JIEKTPOIPOBOIHOCTH
1 | Okcup a3ora JdemMoHCTpaUMOHHBbIE N3yunth 3HaTh TPOMBIIICHHBIE 1 Tepmopesucropubiii | 28
51 (V) onbIThl: «Ilonmydenue IIPOMBIIITIEHHBIE U 71a00paTOPHBIE CIIOCOOBI TaTYNK
okcuna azora (IV) u nabopaTopHbIe noy4eHunst okcuza asota (IV), ero [remmeparypsi,
U3y4YEHHUE €TO CBOWCTBY; C1ocOO0BI MOTY4YEHHS duznyecKre U XMMHUYECKHE natTuukpH, naTamk
«Oxkucnenne okcusia azota | okcuza azota (1V), ero CBOICTBA . YMETh COCTABIATH HIIEKTPOIPOBOJIHOC
() mo oxcuna azota (IV)»; | cBoiicTBa, IPUMEHEHHE COOTBETCTBYIOIINE YPaBHECHUSI TH,armapar s
«B3aumoeiicTBre okcuaa B ITPOU3BOJICTBE XHUMUYECKHX PEaKIni .YMeTh MPOBEICHAS
azota (IV) ¢ Bonoii u A30THOM KHUCIIOTHI OOBSCHATH TIPUMEHEHUE OKCHJIA XUMAYECKHX
KHCIJIOPOJIOM, IT0- JIyYE€HHE azota (IV) B mpousBocTBe peaxuii (AIIXP),
A30THOM KUCIIOTBI» A30THOM KHUCJIOTBI MarnutHa
Melanka
1 | A3oTHas IpakTuyeckas padora Ne 4 [DKcHepUMEHTAIBHO 'YMeTh MCIIONB30BATH JaTunk
6 | kucnorameé  (Ompenenenue OTIPEICITUTH MOHOCEJICKTUBHBIC TaTYHKH HUTPaTHOHOB 5.05
coJ HUTPATHOHOB B COZlepKaHue 1715 OTIPENIEIIEHUS] HOHOB
MUTaTENBHOM HUTPATHOHOB B
[pacTBOpE» [pacTBOpax
1 | Munepansusie | JlaGopatopHsiii onbiT Ne 10 | DxcriepuMeHTaIBHO VYMETb 3KCIIEPUMEHTAIBHO JlaTyuk 3eKTpo- 12
7 | ynobpenus «OnpezienieHre aMMUauHOM pa3nuyaTth MOUYEBUHYU OIpeeNIATh MOUEBHHY MIPOBOJHOCTH
CEJUTPbI 1 MOYEBHHBI» MUHEpPaJIbHbIE
ynoOpeHus
1 | Metamisl. JIaGopaTopublii onbiT Ne 11 | DKkcriepuMeHTaIBHO 3HaTh CBOMCTBA COEJMHEHUN JlaT4uK 2MeKTpo- 19.0
8 | Kanpuuii. «Bzanmoneiicteue YCTaHOBUTH KaJIbLUs ¥ €r0 3HAUCHUE B [IPOBOJIHOCTH, 5
Coenunenus M3BECTKOBOM BOJIBI C o0pazoBaHue cpeaHen HPUPOJIE U XKU3HU YeJIOBEKa MarHUTHast
KaJIbIHs YTJIEKUCTBIMIa30 M Y KUCJION coNn Melaika, npuoop

TUTSI TTOJTYYEeHU S
ra3oB WIH anmnapaT
Kumnma




Meramis! .
Kexneso

JlaGopaTopublii onbiT Ne 12
«OxucneHue xenesa BO
BJIQJKHOM BO3/LyXE»

HUccnenosats mpouece
3IETPOXUMUYECKOMN
KOpPpPO3HH Kele3a B
BO3/lyXe

3HaTh, YTO NPOLECC KOPPO3UU
METaJUIOB [IPOTEKAET B IPUCYTCTBUH
BO/JIBI U KHCJIOPOJIA . 3HATH
(bakTopbl, YCKOPSIOLIKE MPOIIECC
KOppo3uu

Jlatuuk naBiaeHus
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