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Ha 6ase mentpa «Touka pocrta» obecmeumBaercss peamms3aiysi 00pa3oBaTENbHBIX MPOTPAMM ECTECTBEHHO-
HAyYHOW M TEXHOJIOTHYECKOW HANpaBICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUM C TPEOOBAHUSIMU
3aKOHOZIaTeNbCTBA B cepe oOpazoBanus M ¢ y4€ToMm pexomennaumii dexepanbHoro omeparopa y4eOHOTO
npeaMera « XuMus».

Ob6pazoBatenbHas MPOrpaMMa TIO3BOJISAET HHTETPUPOBATH PEANU3yEMbIE TIOIXO/IbI, CTPYKTYPY M COZIEpIKAHUE

TIpU OpraHu3aluu o0y4eHHs XMMUM B 8—9 Kiaccax, BBICTPOCHHOM Ha 0a3e J000r0 W3 JOCTYIHBIX y4eOHO-

Mmeroaudeckux komiiekcos (YMK).

Hcnonb3oBanue obopymoBanus «Touka poctay npu peanmsanuu ganHoi OIl mo3BomsieT co3naTh

YCIIOBUSI:

* VI paCliMpCHud COACPKAHUA IIKOJIBHOI0 XMMUYCCKOTO 06pa3013aHH51;

+ ISl TIOBBILICHUS TO3HABATE/IbHOW aKTMBHOCTH O0Y4alollMXcs B €CTECTBEHHOHAYYHOH 00JacTH;

* UL pa3BUTHA JIMYHOCTH p€6éHKa B IIponecce O6y‘{eHI/I${ XHUMHH, €T0 CHOCO6HOCT€I>1,
(I)OpMI/IpOBaHI/IHI/I YAOBJICTBOPCHUA COLUAJIBHO 3HAYUMBIX UHTECPECOB 1 HOTpC6HOCTCfI;

+ 1 paboTHI ¢ OAPEHHBIMH IKOJIBHAKAMH, OPTaHU3ALUN HX PA3BUTHS B PA3IMYHBIX 00JIACTSIX
00pa30BaTeNbHOM, TBOPYECKOH IEATEIHHOCTH.

JlanHas oOpa3oBaTenbHas MporpaMma 00ECIeUMBAET YCBOCHUE YYAIMMUCS BaXKHEHIINX XUMHYECKUX
3aKOHOB, TEOPU U TOHATUI; GOPMUPYET MPEACTABICHHE O PONH XHMMUH B OKPYXKAIOIIEM MUPE U JKH3HU
yesioBeka. [Ipy 3TOM OCHOBHOE BHMMAaHHE YJAEIHSETCS CYIIHOCTH XMMHMYECKHX PEaKUMi W METOJaM HX
OCYILIECTBIICHUS.

OIHUM W3 OCHOBHBIX MPHHIUIIOB TIOCTPOCHUS TIPOTPAMMBI SIBISETCS TPUHIMI JOCTYIMHOCTH.
OKCIEpPUMEHTAJIbHbIE JaHHbIE, TOJIYyYEHHbIE YYAIIMMUCA IPU BBIIOJHEHUHM KOJIUYECTBEHHBIX OIBITOB,
TIO3BOJISIOT YYAIUMCS CAMOCTOATENBHO JIENIaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH. [101X0/1bl, 3a10/KEHHBIE B
coiepkaHie MPOrpaMMBbI Kypca, CO3/1al0T He0OXOMMBIE YCIOBHS TS CHCTEMHOTO YCBOGHHS Y4allMMHCS OCHOB
HAyKH, 171 00ecTieYeHUs Pa3BUBAIOLIETO U BOCHUTHIBAIOIIETO BO3/EHCTBUA 00YUEHHS HA JIMYHOCTDH YYallerocs.
®opmupyemble 3HAHHS TOMKHBI CTaTh OCHOBOW CHCTEMbI YOEKICHHMI MIKONbHHKA, [EHTPATBHBIM SIIPOM €ro
HAy4YHOT'O0 MUPOBO33PEHHUS.

Ilnanupyemble pe3yJabTaThbl

Juunocmneole pée3yiomantbl

Obyuarowuticss noIy4um 803MONCHOCMb Ol popmuposanus credyowux ausHocmuulxYVJI[:

* OIPEACICHUE MOTUBAIIUU U3YUCHUA yqe6H0r0 MaTepuana,

* OLICHMBAHME YCBaMBAE€MOr0 Yy4eOHOr0 Marepuana, UCXO[s U3 COLUANBHBIX U JTMYHOCTHBIX
[IEHHOCTEH;

* IOBBIIICHUE CBOCTO O6p2130B3.TeJ'H:HOF0 YPOBHA U YPOBHA T'OTOBHOCTHU K HM3YHUCHHIO OCHOBHBIX
UCTOPUICCKUX CO6LITPII>1, CBA3aHHBIX C Pa3BUTHCM XUMHUHU U 06H_[CCTBa;

* 3HAHHUC MPaBUII ITOBCACHUS B qu3BBIqaﬁHLIX CUTYalluAX;

*  OLICHMBaHHE COLMANLHON 3HAUMMOCTH HpO(i)CCCHfI, CBA3aHHBIX C XHMHCﬁ;

* BIIAJICHWE TPaBUIAMU 0€30MacHOr0 OOpANICHHS ¢ XUMUYECKUMHE BEIIECTBAMU U 000PYI0BAHHEM,
MPOSIBIICHUE YKOJIOTUUECKOU KYJIbTYPBI.

Memanpeomemmuvie pe3yromamet

Pecyniamusnvie
Obyuarowuiicst nOIY4UmM 803MONCHOCHIb 05l POPMUPOBAHUS CeOVIOWUX pe2ynsimuHbIx YV

* IeNeTIoNlaraie, BKIIOYash MOCTAHOBKY HOBBIX Lenel, mpeoOpa3oBaHHe MPAKTHYECKOH 3a1aud B
TI03HABATEIbHYI0, CAMOCTOATENbHBIN aHATU3 YCIOBUM JOCTHKEHUS LM HA OCHOBE YUETA BBIIENECHHBIX
YUUTEIIEM OPUEHTHPOB JIEHCTBHS B HOBOM YUeOHOM MaTepuare;

* IUIAHUPOBAHME ITyTH JOCTUKEHHUS LEINEH;



YCTaHOBJICHHE IIEJIEBBIX PHOPUTETOB, BBIICICHUE alTbTEPHATHBHBIX CIOCOO0B TOCTIKEHHUS LEN 1
BbIOOp Hanboee 3 HeKTUBHOTO CII0c00a;

YMEHHE CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMs U yIPABIATh UM,
yMeHHe PUHUMATH PELIeHHs B IPOOIEMHON CUTYaINK;
TIOCTAHOBKA Y4EOHBIX 33/[a4, COCTABJICHNUE UIaHA ¥ TIOCIEI0BATEIHOCTH JICHCTBHUI;

opranusanusd pa60qer0 MECTa IIPU BBIITOJTHCHUHA XUMHUYECKOI'0 SKCIIEPUMEHTA,

TNPOrHO3UPOBAHKE PE3YIbTATOB 00YUECHNS, OLEHHBAHUE YCBOGHHOTO MaTepHana, OLeHKa KauecTBa U
YPOBHS MOJTy4YEHHbIX 3HAHUI, KOPPEKIUS [IaHa U cr1oco0a AeUCTBUS PH HEOOXOIUMOCTH.

Tloznasamenvhoie

Obyuaiowuticss NOIyuUm 803MOACHOCMY 0151 hOPMUPOBAHUS Cedylouux no3nasamenvivix YV/I:

TIOUCK U BbIZICNIEHHE MH(OpMAIIHH,

aHaJu3 YCIOBHUI U TpeOOBAHUIT 3a/1a4H, BHIOOP, COTIOCTABICHHE H 00OCHOBAHHUE CIIOCO0A PELICHHUS
3aJ1auH;

BBIOOp HanOoJIee HPPEKTUBHBIX CIOCOOOB PENICHNS 3a/1a4i B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

BBIJIBIDKEHHE ¥ 000CHOBAHUE THIIOTE3bI, BEIOOP CIIOCO0A €€ IIPOBEPKY;

CaMOCTOSTEIbHOE CO3JaHHE AITOPUTMA AEATENBHOCTH NPH PEIICHUH HpOoONeM TBOPYECKOTO U
MIOMCKOBOTO XapaKTepa;

YMEHHs XapaKTepU30BaTh BEMIECTBA 10 COCTABY, CTPOCHHUIO M CBOHCTBAM;

ONKMCHIBAHUE CBOWCTB: TBEPIBIX, JKUJIKUX, Fa3000pa3HBIX BEIIECTB, BBIICIECHUE UX CYIICTBEHHBIX
IIPU3HAKOB;

1300pakeHHe coCTaBa MPOCTEHIINX BEMIECTB C MOMOIIbI0 XUMHYECKUX (POPMYIT U CYIIHOCTH XUMUUECKHX
PEaKLUH C IIOMOILBI0 XMMUYECKUX YPaBHEHU,

TpoBe/IeHNEe HAOMOICHNI, OTMCaHKe TIPU3HAKOB U YCIIOBUI T€UEHHs XUMIUECKUX PEaKLHil, BBITOJTHEHHE
XMMHYECKOTO SKCTEPHMEHTA, BbIBOABI HA OCHOBE aHaln3a HAOMOJEHUH 3a SKCIEPUMEHTOM, pElICHHE
3a1a4, MOJTyYeHHe XMMUYECKOH HHPOPMALIMK U3 pa3- TMYHBIX HCTOUHUKOB;

YMEHHUC OpPraHr30BbIBATbL UCCICIOBAHUC C LCIIbIO IIPOBEPKU TUIIOTE3;

YMCHHUEC I€TAaTh YMO3AKIIIOUCHUA (I/IH)IYKTI/IBHOC Hu 110 aHaIIOFI/II/I) 1 BbIBOJBI,

YMCHHUEC 00BEKTUBHO OIICHMBATh I/IH(I)OpMaHI/IIO 0 BCIICCTBAX U XUMHUYCCKUX MPOLECCAX, KPUTHICCKUA
OTHOCHUTLECA K HCCBI[OH&y‘IHOﬁ I/IH(I)OpMaI_[I/II/I.

KOMMVHMKamMSHble

Ob6yuatowuticsi nOIYYUM 803MONUCHOCb 08 (OPMUPOSANUA CIeOVIOWUX KOMMyHukamueuvix YV/I:

MIOJJHOE U TOYHOE BBIPAKEHHME CBOMX MBICIEH B COOTBETCTBMM C 33/ladaMd M yCIOBUSMH
KOMMYHHUKAIH;

aJIeKBaTHOE HCIIOJIb30BAaHUE PEUEBBIX CPEACTB IS Y4acTUs B AUCKYCCHM M apryMEHTallMd CBOEH
TIO3MIIMH, YMEHHE TMPEJCTaBIATh KOHKPETHOE COAEeP/KaHNe ¢ COOOIIEHHEM €r0 B MUCbMEHHOH U YCTHOH
(opwme, onpezenenye crioco00B B3aUMO/IEHCTBHUS, COTPYAHUYECTBO B MIOKUCKE U cOope nH(opmalmy;
ompeJeieHne crnocoboB B3aMMOJIEHCTBHS, COTPYAHMYECTBO B MOKCKE M cOope MH(pOpMAIMH, yyacTue B
Jmanore, TIAHUPOBAHUE OOMMX CIOcO00B PabOThI, MPOSBIECHHE YBAKUTEIHHOTO OTHOIICHUSA K JPYTUM
yUaIumcs;

OMUCAHUE COACPKAHUA BBINIOJHACMBIX I[eI\/’ICTBI/Iﬁ C ICJIBIO OPUCHTUPOBKUA B MIPECAMETHO- HpaKTquCKOﬁ
IEATENbHOCTH;

YMCHHA YUYWUTBIBATH PA3HBIC MHCHHA M CTPEMUTHCA K KOOPAWHAILMKU Pa3IUYHBIX HOSI/IHHI;'I B
COTPY/JHUYECTBE;



(GopMynupoBaTh COOCTBEHHOE MHEHHE M TO3HIMIO, apryMEHTHPOBATh M KOOPAMHHPOBATH €€ C
MO3UIMAMU TapTHEPOB B COTPYIHHMYECTBE IPU BBHIPAOOTKE OOMIEr0 peleHHS B COBMECTHON
IEATEIIbHOCTH;

OCYIICCTBJIATD B3aHMHBIH KOHTPOJIb U OKa3bIBaTb B COTPYAHUYCCTBE HCOGXOI[I/IMyIO B3aMMOIIOMOIIb,

IUIAHUPOBaTh 00MLIME CHOCOObI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLHIO, OLEHKY NeHCTBUI
napTHEPA, yMeTh YOCKIATh;

HCTIOJIb30BATh A/ICKBATHBIE S3BIKOBBIE CPEACTBA Il OTOOPAKEHHS CBOMX UYBCTB, MBICIEH, MOTHBOB U
notpeOHOCTEH; 0TOOpakaTh B peun (omucanue, o0bACHEHNE) COePKAHNE COBEPIIAEMBIX ICHCTBHH, KaK B
(hopme rpomKo#i conmanM3MPOBAHHOM peyH, TaK i B (hopMe BHYTPEHHEH peyH;

pa3BUBAaTh KOMMYHHKATHBHYIO KOMIICTEHLMIO, MCIOJb3Ys CpEACTBA YCTHOM M IHMCbMEHHOM
KOMMYHHUKAIIMH TIpH paboTe ¢ TEKCTaMi y4eOHWKAa M JOTONHHUTENBHON JHTEpaTypoi, CHpaBOYHBIMH
TaOMMI[AMH, TPOSABIATH TOTOBHOCTh K YBOKCHHIO MHOW TOYKH 3PEHUS TPH OOCYKICHHH Pe3yJbTaToB
BBITIOJTHEHHOH Pa0OTHI.

Ilpeomemnvie pesynrvmamol

Obyyarowutica Hayyumcsi:

TIPUMEHSTh OCHOBHBIC METOJIBI TIO3HAHHUS: HAOJTIO/ICHIE, H3MEPEHHUE, IKCTICPUMEHT;

OMHUCHIBATH CBOMCTBA TBEP/IBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIIEISS UX CYIIECTBEHHbBIE
MIPU3HAKY;

PacKpbIBaTh CMBICT 3aKOHA COXPAHEHHsS Macchl BELIECTB, ATOMHO-MOJEKYJIAPHOI Teopuu;

pa3nuyaTh XUMUYECKUe U (hU3NUECKue SBICHUS, HA3BIBATH TPU3HAKM M YCIOBUS MPOTEKAHHS
XUMHAYECKUX PEAKIINA;

cobmroaTh mpaBuiaa 6e30macHoi pabOThI MPH MPOBEIEHUH OTBITOB;

TIOTB30BAThCS Ta00PaTOPHBIM 000PYIOBAHHEM U TOCYIOH;

TNoNMy4yaTh, cOOMPATh ra3000pa3HbIe BEMIECTBA U PACTIO3HABATH UX;

XapaKTepU30BaTh HU3NIECKIEC M XMMUYCCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHX COCTHHEHHIA,
TMPOBOJUTH OTBITHI, MOATBEPKAAONINE XUMUUECKHE CBOWCTBA H3YYEHHBIX KIACCOB HEOPraHUYECKUX
BEIIECTB;

PacKpbIBaTh CMBIC MOHATHS «PAcTBOPY», BBIYUCIATH MACCOBYH) JONIK) PacTBOPEHHONO BEIIECTBA B
pacTBOpE, TOTOBUTH PACTBOPHI C ONPEEIEHHON MAaCCOBOI I0JIEH PACTBOPEHHOTO BEIECTBA,;

XapakTepu30BaTh 3aBUCHMOCTh (DM3MUECKHX CBOWCTB BEIIECTB OT TUIA KPUCTAIIMYECKOH PEIIETKH,
ONPENETATh BUJ XUMUYECKOW CBA3M B HEOPTAHUUYECKUX COETMHEHUSX;

paCKpHBaTB OCHOBHBIC ITOJIOXKCHUA TGOpI/H/I 3H€KTp0HHTH‘{eCKOﬁ JUCCOoManuu, COCTaBJIATh ypaBHeHI/IFI
NEKTPOUTHYECKON TMCCONMAIMN KUCTIOT, MEN0YeH, CONel U peakInii HOHHOTO 00MeHa,;

PacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKLMH, OMNpPENeNATh OKUCIHUTENb U
BOCCTaHOBHTEJIb, COCTABIATH YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI;

Ha3bIBaTh (haKTOPHI, BIUAIONINE HA CKOPOCTh XUMUUYECKOI PEaKIHH,;

XapaKTCPHU30BaATh B3AUMOCBA3b MCKIY COCTABOM, CTPOCHUCM U CBOMCTBaMM HEMETAILIOB U
MCTAJIJIOB,

MMPOBOAUTD OMBITHI IO MOJYYCHUIO U U3YUCHHUIO XUMUYCCKUX CBOWCTB Pa3IUYHBIX BEUICCTB,

TPaMOTHO 00pAmAaThCs ¢ BEMIECTBAMH B MOBCEHEBHOI JKU3HM.



O6yuatowuiics NOIYYUM 803MONCHOCHIb HAYUUMbCA.

BBIJIBUT'ATh U IIPOBEPATH OKCIIEPUMEHTAIBHO TUIIOTE3bI 0 XUMUYECKUX CBOMCTBAX BCIICCTB HA OCHOBE MX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIATb
B XUMHAYCCKUE PE- aKIKH, O XapaKTEPE U MPOAYKTAX pa3IMYHbIX XUMHUYCCKUX peaKLmﬁ;

XapaKTepU30BaTh BEIIECTBA II0 COCTABY, CTPOCHHMI0 U CBOMCTBaM, YCTAHABIMBATh IIPUYMHHO- CIEJCTBECHHBIE CBA3M MEXKIY JaHHBIMH
XapaKTepPUCTHKAMH BEILECTBA;
COCTABIIATH MOJIEKYJISIPHBIE U [IOJIHBIC HOHHBIEC YPABHEHHUS 110 COKPALIEHHBIM HOHHBIM YPABHECHHUAM;

MIPOruo3upoBaTh CIOCOOHOCTD BCIICCTBA MPOABJIATE OKMCIMTEIBHEIC UJIA BOCCTAHOBUTCILHBIC CBOMCTBAC y‘léTOM CTEIICHEH OKHCIICHHS 3JICMCHTOB,
BXOAAIIMX B €I'0 COCTAaB,

BBIJIBUTaTh M MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI O PE3yJIbTaTax BO3ICHCTBUS Pa3iNUHBIX(AKTOPOB HA H3MEHEHHE CKOPOCTH XUMHYECKOH
PeaKIuy;

UCIOJIb30BaTh TPUOOPETEHHBIE 3HAHUS JUIS IKOJIOTMYECKH TPAMOTHOTO MOBEJCHUS B OKpYXKarolecpese;

HCII0JIb30BAaTh HpI/IO6peTéHHBIC KIIFOYCBBIC KOMIICTCHIMU IIPU BBINIOJIHCHHUU ITPOCKTOB U PCIICHUU y‘{€6HO'I/ICCHeI[OBaTeJ'ILCKI/IX 3a7a4 110 U3YyUYCHUIO
CBOP‘ICTB, CI10co00B [MOJTY4YCHHUA U pACIIO3HABAHMSA BCIICCTB,

00BEKTUBHO OLICHMBATDH HH(bOpMaI_[I/I}O 0 BCIICCTBAX M XMMUYCCKUX IPOLCCCAX;
0CO3HABATh 3HAYCHUEC TCOPCTHUCCKUX 3HAHHH 110 XUMUH JJIA HpaKTI/I‘{eCKOI‘/'I JACATCIIBHOCTH YCIOBCKA,

CO31aBaTb MOACTN U CXEMBI U1 PCIICHUA y‘I€6HLIX M ITIO3HABATC/IbHBIX 3a/1a4, ITIOHUMAaThb HGO6X0}II/IMOCTI) COGHIOI[GHI/IH HpGIIHHC&HHﬁ, npempiaracMbix B
UHCTPYKIMAX IO UCIIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH H Ap.

DopMbI KOHTPOJISt

KOHTpOJ'IB PE3yIbTaTOB O6y‘{CHI/I}I B COOTBETCTBHMHU C JaHHOH OIl IIPpOBOAUTCA B q)OpMC MUCbMCHHBIX U 3KCIICPUMCHTAIBHBIX pa60T, pearoiaaracTcs
MIPOBCACHUC HpOMC)KYTOI{HOI}’I ¥ UTOTOBOM aTTECTAIIUM.

7.

oWk wnN =

B nporpamme npecTaBieHsl CIeIyOMNE pa3aesbl:
MeTtozbl M3yueHHs BEIIECTB M XMMHYECKUX SBICHHUM. JKCIEPUMEHTAIbHbIE OCHOBbI XHUMUM.
[lepBoHaYaNbHBIE XUMUYIECKHE TTOHATHS.
PacTtBopsI.
OCHOBHBIE KIIACCHI HEOPTAHUYECKUX COETMHEHMUI.
Teopus dneKTpONUTHYECKON AUCCOLMALIN.
XUMHYECKUE PEAKIIUH.
XUMIYEeCKUE SIIEMEHTHI (CBOWCTBA METAIOB, HEMETAIIOB M UX COSTMHEHHH).

B ocHOBy BbIjieNIeHHS TaKuX pa3fieNoB 3aJ0KEH XUMHUYECKUH SKCIEPUMEHT, TPAJUIMOHHAS CUCTEMA
m3ydeHust XuMud. OCHOBHOM opMOH yueOHOM JEeSTETbHOCTH ABMSETCS XMMHYESCKHII SKCIIEPUMEHT, TIPOBOIMMBIN B BHJIE TAOOPATOPHBIX, TIPAKTHYECKUX PabOT 1
HGMOHCTpaHHﬁ. I[CMOHCTpaLII/IOHHHﬁ SKCIICPUMCHT TIPOBOAUTCA B TOM CJIy4dac, €CJIU OH OMACCH JJIA BBIIIOJHCHUA YYalIUMUCA WA I/IMGIOH_II/II‘/'ICH HpI/I60p
TMPEJICTaBIIEH B €ANHCTBEHHOM JK3EMILISAPE.



TemaTtnueckoe IJIAHUPOBAHUE

TemaTHYecKoe IIAHNPOBAHHE MaTepuaJa B 8 Kjacce

Ne Kou-o Hcnoan3oBanue
Tema Copepxanue IlesieBasg ycranoBKa ypoka ILl1anupyemble pe3yabTaThl
n/n 4acoB o0opyoBaHus
1| Meroxpl nosnanns B | IIpakruyeckas pabora Ne 1 3HAKOMCTBO C OCHOBHBIMU VMeHue nob30BaThes Harpe- Jlatunk  Temnepa-
XuMuH.  Dkcrepu- | «M3yuerue crpoenns mia- METOJaM1 HayKH BaTEJILHBIMH PUOOPaMH Typsl  (Tepmomnap-
MCHTAJIbHBIC OCHO- MCHH) HBIi), CIUPTOBKA
BBl XUMHH

2 Mertojp!l TO3HAHUS B JlaboparopHbiii orbit Ne 1 3HAKOMCTBO C OCHOBHBIMH Onpenenstb BO3MOKHOCTb Jlatuuk Temmepa-
xumun.  Dkcnepu- | «[10 KaKoii TeMIepaTypal METO/IAMH HAYKH TIPOBEICHNS PEAKIIMii 1 Po- Typsl  (Tepmomap-
MEHTAJIbHBIE OCHO- MOHO HarpeThb BCILC- 11€CCOB, TPEOYIOIMX Harpe- HBIi), CIUPTOBKA
BB XUMHHU CTBO?» BaHU:

3 | Merogs! mo3naus B | Jlabopatoprelii ombir Ne 2 Jlatb pesicTaBIeHHE O Vmenue BoIOUpath npubopst s | Jlarduk Temmepa-
xumun.  Dkenepu- | «MI3MepeHue TeMneparypsl TOYHOCTH M3MEPEHUH 1H{- IPOBEICHUS N3MEPEHNUI, TYpBI IIATHHO- BBIH,
MEHTaIbHbIE OCHO- | KHMIICHUA BOJBI C IIOMOUIBIO | pOBBIX JATYMKOB U aHAJO- TpeOyIOLIMX TOYHOCTH MOKa- TEPMOMETD,

BbI XMMHH AaTduKa TEMICPATypPbl 1 TOBBIX MIPHOOPOB 3aHUH. IEKTPUYECKAs
TEPMOMETPA» TJIMTKA

4 | Meronp! nosuanus 8 | JlaboparopHbiit onsit Ne 3 CdopmupoBath mpescTas- 3HaTh MPOLECCHI, MPOTEKAIO- Jlatunk  Temmepa-
xumud.  Okcriepu- | «ONpeieneHue TeMIepaTy-phl | JieHHe O TeMIepaType 1€ TIPHU TUIABJICHUH BEIECTBH | Typbl  (TepMomap-
MEHTaJbHbIE OCHO- | TUIABJICHHUA M KpHCTa- TUTaBNeHNs, 00paTUMOCTH VX KPUCTALTH3AIHH HBIH)

BBl XMUH JU3alui METaJLIa» TUIABJICHUS U KpUCTAJIIN3a-
12078

5 I[TepBoHauanbHbIE JlaboparopHsiit omerr Ne 4 OKCIEpUMEHTAIIBHOE VYMeThb 0TIM4aTh BOAOIPO- JlaTunk snextpo-
XUMHUYECKUE TIOHSA- «Omnpezienenue BOIOMIpPo- OIpE/ENECHIE JUCTUILIH- BOJHYIO BOJy OT IMCTHIUIAPO- NPOBOJAHOCTH,
Tus. YncThle Beme- | BOAHOI M IMCTHIMPOBAHHON | poBaHHOM M BOJIOIPOBO- BaHHOM, 3HATh, II0YEMY 1A 1udpoBoii Mu-
CTBA U CMECH BOABD» JTHOH BOABI IPOBCICHUA OKCIICPUMCHTOB KpOCKOII

HCTIONB3YIOT AUCTHILTHPOBAH-
HYIO0 BOJY




[TepBoHauanbHbie
XMMHYECKHE TIOHS-
trs. Pu3nueckue u
XMMHYECKHE SIBIIC-
HUSA

JleMOHCTpalMOHHBIH JKC-
nepumeHT Ne 1 «Bbiznene-
HUE ¥ TOIVIOLIEHHE Tell- J1a —
IpU3HAK XUMHUYeE-

CKOH peaKium»

W3ydeHne XuMu4eCcKux sB-
JICHUI

VMeTh 0TIMYaTh hU3nIeCKue
TIPOLIECCHI OT XUMIYECKHX pe-
aKIUH

Jlaruuk Temnepa-
TYypbI IUTATUHOBBIH




Ne Koa-o Hcnoan3oBanue
Tema Conep:xkanue LleneBasi ycTaHOBKa ypoka Ilnanupyembie pe3yJabTaTbl
n/n 4acoB 00opya0BaHMs
! [TepBoHayanbHbIe JleMOHCTpaLMOHHBIH JKC- W3ydenue saBneHni npu 1 3HaTh, YTO NIPH NPOTEKAHUN [Tpubop s
XUMHYECKHUE TIOHS- nepuMeHT Ne 2. «Pa3noxke-HUe | pa3IoKEHUH CIOKHBIX BE- PeaKIuil MOJIEKYJIbl BELIECTB OIIBITOB C JJIEK-
tust. [Ipocteie u BOJBI JJEKTPUIECKAM TOKOMY | LIECTB pa3pyLIarTcs, a aTOMBI CO- TPUYECKUM TOKOM
CJIO’KHBIE Bellle- XPaHSIOTCA (JUIS BEIIECTB C
CTBa MOJIEKYJIIPHBIM CTPOCHHEM)
8 | MepronauanbHbIe JleMOHCTpaIMOHHBIH JKC- ODKCrepUMEHTaNbHOE  JI0Ka- 1 3Hatb (OPMYIMPOBKY 3aKOHAW | Beckl anmeKTpoH-
XUMHYECKHUE TIOHS- nepuMeHT Ne 3. «3akoH co- 3aTENbCTBO JCUCTBUS 3aK0-HA yMETb NPUMEHSTh €r0 Ha HBIE
TUA. 3aKOH COXpa- XPaHEHHUs MAcChl Be- LIECTBY TIPAKTHKE, P PELEHUH pac-
HEHHUs Macchl Be- YETHBIX 3a/1a4
LIECTB
9 | Knaccsl Heoprasu- JIeMOHCTpAIMOHHBI ~ JKC- | DKCEPUMEHTALHO — OIpe- 1 3HaTh 00BEMHYIO J0ITIO CO- [pubop ans
YECKHX COeJMHE- nepumeHT Ne 4. «Onpene- | fenuTh cojepkaHue Kuc- CTaBHBIX YaCTeH BO3/yXa OIIPEIEEHHS CO-
Huit. CocTas Bo3- JICHUE COCTaBA BO3/yXa» JIOpOJia B BO3JyXe CTaBa BO3/yXa
ayxa
10 | Knaccer Heopranu- Ipaxrraeckas padora Ne 2 CuHTe3 oMy U3 KUCIOTH U 1 Ymers npoBoauts npoctel- mue | Iudposoii mu-
YeCKHX COe/TMHE- «Ilomy4yenue MeHOTO Ky- OKCHJIa MeTalIa CHHTE3bI HEOPraHW4e- CKHX KPOCKOII
Huil. CBoiicTBa ropoca» BEIIECTB C UCI0Ib30BA-HUEM
KHCJIOT. UHCTPYKIMU
11 | Pacropst Jlaboparoptii orerr Ne 5 WccnemoBaTh  3aBUCHMOCTD 1 Nwmerts npezcrasienue o pas- Jlarumk Temnepa-
«/3y4yeHne 3aBUCUMOCTH PacTBOPHMOCTH OT  TeMIIe- HOM 3aBUCUMOCTH PacTBOPH- TYPbI IJTATHHOBBIH
PacTBOPUMOCTH BEIIECTBAOT | paTyphl MOCTH BEIIECTB OT TEMIIEpa-
TEMIIEPATYPBI» TYpbI
12 | PactBopsI Jlabopatopbiit ombrr Ne 6 TToka3aTh 3aBHCHMOCT 1| Vmers ucnions3oats madpo- IucpoBoit mu-
«Habmronenue 3a pocrom PacTBOPHMMOCTH OT TEMIIE- BOM MUKPOCKOII JUIl U3y4e- HUS | KPOCKOI
KPHCTAJIOBY patypsl (OpMBI KPUCTAIIIOB
13 | PacTtBOpBL JlabopatopHsrit ombiT Ne 7 CdopmupoBaTh MOHATHS 1 VMeTs TipesicTaBienue O pas- | JlaTdik Tewmmepa-
«ITepechileH bl pac-TBOp» | «pa30aBIeHHbIH pacTBOpY, JINYHOM HACHIMIEHHOCTH Pac- | Typhl IIATHHOBBI

«HACBIILECHHBIA PaCTBOPY,
«TIEPECHILICHHBII PACTBOP»

TBOpa pacTBOPSIEMBIM BelIe-
CTBOM




Ilpooonicenue

Ne Kou-Bo Henonb3oBanue
Tema Conep:xkanue LleneBasi ycTaHOBKa ypoka Ilnanupyembie pe3yabTaTbl
n/n 4acoB 00opya0BaHMs
14 | PactBopsI [paxrrueckas pabora Ne 3 CoopmupoBats  IpeacTas- 1 YMeTb onpeneniaTh KOHIEH- JlaTunk onTHYe-CKOU
«Onpe/ie/eH e KOHIICH- JIEHHE O KOHLEHTpaLuH Be- TPaLMIO PaCcTBOPA, UCIIONb3YS IUIOTHOCTH
Tpaliiy BEIIECTB KOJIOpH- IIECTBA U KOJIUYECTBEHHOM HUHCTPYKIIHIO
METPHYECKIM 10 Kanuopo- AHAIN3E
BOYHOMY TpauKy»
15 Kpucramnoruapa- Jlaboparopetii orerr Ne 8 CdopmupoBath MOHATHE 1 3HaTh CIOCOOHOCTH KPUCTAJ- Jlaruuk Temnepa-
THI «Onpenenenue Temnepary-pel | «Kpucrammoruapary JIOTUPATOB pa3pyLIaThCs MpU TYpbI TLIATHHOBBIH
Pas3aoXKEHUA KpUCTaI- HarpeBaHUU
JIOTUZIpaTay
16 | Kuaccel HEOpraHu- Ipaxrieckas pabora Ne 4 CdopmupoBath mpecTaB- 1 Ymets onpeznensts pH pac- Harunk pH
YeCKHUX COCIMHE- «Onpenenenne pH pacTBo-poB | nenue o pH cpenpbl kak xa- TBOPOB
Huil. OcHOBaHUA KHCIIOT M IIET0Uei PaKTEPUCTUKU KUCIOTHO-
CTH pacTBOpa
17 | Knaccst neopranm- JlaGopatopsiit ormerr Ne 9 Cdopmuposats npejicTas- 1 TTpuMeHsTh yMeHns o ompe- | AAT4HK pH
YECKUX COEIHHE- «Onpenenenne pH pas- nenye o mkasne pH nenennto pH B mpakTuueckou
Huil. OCHOBaHUA JIMYHBIX CPEI» JCATCIILHOCTHU
18 | Kaccer HEOpraHu- Jlaboparopaiit ombrr Ne 10 OKCTIEPUMEHTANBHO JI0Ka- 3aTh 1 [Tonnmars cymuocTs mponec-ca Jatunk pH, nosa-
YECKHUX COEJIUHE- «Peakuus HeUTpaIM3a- MW». | XpUMHYECKHE CBOICTBA HEWTpAIM3aLUK 1 IPUME-HATh TOp 00BEMA KHUI-
HUI. XUMHYECKHe JleMOHCTPALIOHHBIN OCHOBaHUM TIPOLIECC HEMTPAIN3a- LMK Ha KOCTH, OIopeTKa,
CBOMCTBA OCHOBA- sxerniepumet Ne 5 «OcHo- IIPAKTHUKE JATYUK TeMIIepa-
Hi BaHus. TermmoBoi d3dpdext TYpHI IJIATHHO- BBIH,
pCaKnun ruIpOKCUa Ha- TpUA JIATYHK JIaB-JICHUS,
C YIUVICKUCJIBIM Ia30M» MAarHUT- Has
MeIIaaKa
19 | Cpoitcrsa Heopra- Jlabopatoprsiit omsir Ne 11 Hcnonb3oBaTh momyueH- 1 YMeTb onpenensaTh KUCIoT- Harunx pH

HUYECKUX COeIH-
HEHUN

((OHpeIlCJICHI/IC KHCIOTHO-CTH
ITOYBBI»

HbI€ 3HAHUS JUIS OTpefie-
JIEHHS KUCIIOTHOCTH pac-
TBOPOB

HOCTbB II0OYB




Ne Kos-o Hcnoan3oBanue
Tema Conep:xanue IlesieBas ycranoBka ypoka [l1aHupyeMble pe3yabTaThl
n/n 4acoB o0opynoBaHus
20 | Xumuueckas CBs3b | JleMOHCTPALMOHHBII OIIBIT [Toka3atb 3aBUCUMOCTb 1 YMetb ompenensTh THI Kpu- JlaTunk Temnepa-
Ne 6 «Temneparypa mas- (u3nvecKuX CBOKCTB Be- CTAJUIMYECKUX PELIETOK 110 TYpbI IUIATHHO- BBIH,
JICHU: BELICCTB C PA3HBIMU IIECTB OT THIIA XUMHYECKOH TEMIIEPATYPE IIaBICHHUS JATYUK TEM-
PEMIETOK» TapHbIii
21- Pabota Haxt
34 MPOCKTAMH.
3amura npoeKToB
TemaTnueckoe mIaHHpPOBaHHe Y4eGHOTro MaTepuana B 9 Kiacce
Ne Tema Coaepxanue LleneBas ycranoBka ypoka | Koi-8o | Tlnanupyembie pesyabratel | Henoansobanue
n/n 4yacos o0opynoBaHus
1| Teopus omexrpo- JleMOHCTDAITHOHHBIi OTIBIT [loxazats, 40 pacTBOpE- 1 3uar, 4TO pacTBoOpe- Jlatunk Temnepa-
JUTHYECKON THCCO- Ne 1 «Tennosoit sddext HHE BEIIECTB MMEET PAJl HHE — (PU3UKO-XMMHYECKUH TYpBI [IATHHOBBIH
Uanuu PacTBOPCHUA BCUICCTB B [PU3HAKOB XUMHNYECKON mnmponecc
BOIAC» peaknuu
2 Teopus snexrpo- [Ipakrideckas pabora Ne 1 BBenenue monATHil «3MeK- 1 VMeTh 3KCIIepUMEHTAIBHO Jlatduk snextpo-
JUTHYECKOH THUCCO- «INEKTPOITUTHI H HEIIIEK- TPOJIUT» U «HEINIEKTPO- JIUT» OIPENETATH HIEKTPOIUTEL 1 IIPOBOTHOCTH
UaLH TPOJIUTED? HEDJIEKTPOJIUTHI
3 Teopus snexrpo- JlaboparopHsiit orerr Ne 1 CdopmupoBath mpezcTas- 1 3HaTh, KaKO€ BIIMSHUE OKa- Jlatduk snextpo-
JUTAYECKON JHCCO- «BrmsiHuE pacTBOpHTEIIHA JIEHWE O BIUSHUM PACTBO- 3BIBACT BOJAa HA JHMCCOITHA- MPOBOJTHOCTH

ouanuunu

JUCCOLIMALIAION

pUTENS Ha TUCCOLUALIMIO
ANIEKTPOJIUTA

IO BEIICCTBA




Teopus anexrpo-
JUTHYECKOH TUCCO-
uuaruu. CusbHbIe U
crabble IEKTPo-
JIUTBHI

JlabopatopHsiit ombiT Ne 2
«CunbHbIE U clabble dIeK-
TPOJIUTHD)

DKCTIepUMEHTATBHO BBECTH
TIOHATHE «CITA0bII AMIeK-
TPOJIUT»

YMers ONpEACNIATL CUJIIBHBIC U
cnalble AMEKTPOIIUTEI C TI0-
MOIIIBIO JIATYHKA HMEKTPOIPO-
BOOHOCTHU

Jlarduk snextpo-
POBOJHOCTH




[MpodosxeHue

MpodonxeHue
Ne Tema CopeprkaHue LleneBan ycraHoBKa ypoka | Kon-Bo MnaHupyemble pe3yabTatbl MUcnonb3osaHue
n/n Yyacos obopypoBaHua
> | Teopws anekTpo- NabopatopHbiit onbiT Ne 3 Chopmmposatb npeacTas- 1 3HaTb 3aBMCMMOCTb 3NEKTPO- [laTumK aneKkTpo-
JITUYECKOMN ancco- «3aBUCUMOCTb 3NEKTPO- NeHre 0 3aBUCUMOCTH NPOBOLHOCTM PacTBOPOB OT NPOBOAHOCTK
Umaumm npoBOAHOCTH PacTBOPOB 3N1eKTPONPOBOAHOCTH pac- KOHLEHTPALMM MOHOB
CUNbHbIX 3N1€KTPONNUTOB OT TBOPOB OT KOHLLEHTPaLMK
KOHL,EHTPaLy1 MOHOBY VNOHOB
6 | Teopua anekTpo- MpakTuyeckan pabota Ne 2 | 3akpenuts 1 YMETb 3KCrepUMEHTaNbHO [IaTunK 3NeKTPO-
JUTUYECKOM AnCCo- «OnpeseneHne KOHLEH- npeAacTasneHneo onpegenartb KOHUEHTPaLMIO NPOBOAHOCTH
unaumm Tpauuu comn no 3NeEKTPO- 33BMCUMOCTM INEKTPO- CO/N B PACcTBOpPE C NOMOLLbIO
npoBoAHOCTH NPOBOLHOCTK PAaCcTBOPOB OT [aTYMKa INEKTPONPOBOLHO- CTH
pacTBopa» KOHLLEHTPaLMM NOHOB
7| Teopua anekTpo- NabopatopHbiit onbiT Ne 4 WUccnepoBaTb  0cobeHHOCTH 1 MpUMEHATb 3HAHMA O peak- | [laTuuK anekTpo-
JTUYECKOMN AnCCo- «Bsaumopencteme  rMapok- NPOTEKAHUA peakuun Hen- LUMN HENTPANU3ALMMN B UHBIX NpPOBOAHOCTH,
umaumu. cupa bapua ¢ cepHOM Kuc- Tpanusaunm YyCNOBUAX [03aTtop
PeaKkuuu MOHHOTO NIOTOM» 06béMa
obmeHa MUIKOCTH, B10-
peTKa
8 Teopua anekTpo- NabopatopHblit ombiT N2 5 JKCNepUMEeHTaNbHO NOKa- 1 3HaTb, 4TO BCE pPacTBOpUMble B | [aTuuK 31eKTpo-
JIUTUYECKOM Ancco- «0bpasosaHue coneit 3aTb 06pa3oBaHMe MOHOB BO4E CONM ABAAKTCA CUAb- | MPOBOAHOCTH
unaumm aM-MOHUA» Npv peakumMm ammunaka ¢ HbIMM 3NEKTPONTAMMU
KMCNOTamMM
9 | Xumuueckme peak- NabopatopHbiit onbiT N2 6 N3yyeHne OKUCUTENIbHO- 1 NmeTb NpeacTaBneHue o Te- [latunk Temnepa-

Luu.
OkucantenbHo-
BOCTaHOBMUTENb
-Hble peakumm
(OBP)

«M3yyeHne peakuun B3au-
moaencTema cynbduta Ha-
TpUA C NEPOKCMAOM BOAO-

poga»

BOCCTAHOBWUTENIbHbIX NMPO-
LLeccos, NpoTeKaLWMmX C
BblAENIEHNEM SHEPTUN

nnoBom 3ddeKTe OKUCK-
TENbHO-BOCCTAHOBUTENbHDIX
peakumi

TYPbl NNATUHOBBI




Ne Tema CopepiKaHue LleneBas ycraHoBKa ypoka | Kon-Bo MnaHupyemble pe3ynbratbl Ucnonb3osaHue
n/n yacos obopyaoBaHua
10 | Xumuueckue peak- NabopatopHbiit onbiT Ne 7 [lokasaTtb, YTO B mpolecce 1 NmeTb npeAcTaBAEHNA O Aatumk pH
unn. OBP «M3meHeHue pH B xoae npotekaHna OBP BO3MOX- Pa3-/IMYHbIX NPOLYKTaX
OKWUCAUTENBbHO-BOCCTAHO- HO 0b6pa3oBaHME KUCNOTbI OKWUC/N- Te/IbHO-
BUTE/IbHbIX PEAKLLANY WU LWesioun BOCCTaHOBMTE/IbHbIX
peakumin

11 | Xumuueckme peak- NabopatopHbiit onbiT Ne 8 KonnyecTBeHHO OxapakTe- 1 3HaTb, YTO MeTannbl ABAAIOT- cA | [aTumk Hanpsxe-

unn. OBP «CpasHuTE/IbHAA XapaKTe- PU30BaTb BOCCTAHOBUTE/b-HYIO BOCCTAHOBUTENAMM C pa3- HOW | HMA
PUCTVKaA BOCCTAHOBUTE b~ CNocobHOCTb MeTan- 0B BOCCTaHOBUTEIbHOM cno-
HOM cNoCcObHOCTM MeTan- COBHOCTBIO
nos»

12 | Xumuueckne peak- | [leMOHCTPALMOHHbIE OMbl- Thl | M3YuuTb 3aBUCMMOCTb CKO- 2 3HaTb 3aBUCMMOCTb CKOPOCTH Npubop ana nn-
umn. CropocTb xu- | No 2 «M3yyeHne BAMA- HUA | POCTU peakuuMn OT pasaunu- peakLym OT PasnYHbIX Gak- NOCTPALLMM 3aBK-
MWYECKOMN peakuum | pasnnyHblx GaKTOPOB Ha | Hbix GaKkTopos TOPOB — TEMMEPATYPbI, KOH- CMMOCTH CKOPO- CTH

CKOPOCTb peakLmm» LEHTPaLMN pearnpytoLmx se- XMMUYECKOM
LLeCTB, KaTaNM3aTopa, Npupo- peakuum oT yco-
[IbIBELLECTB, NAOLAAN BUM
COMPUKOCHOBEHMA BELLECTB

13 | Hemerannbl. fano- | [€MOHCTPALMOHHDIA OMbIT JKCNepUMEHTaNbHOE U3Y- 1 3HaTb $U3MYeCKMe U XMMUYe- Annapat ana

reHbl Ne 3 «M3yuenue pusnye- yeHme GU3NYECKMX 1 X1- CKMe CBOICTBA ra/IOreHos. NPOBEAEHNA XM-
CRMX N XUMUYECKUX MWYECKMX CBOMCTB X/10pa YMeTb 3anuncbiBaTb ypaBHe- HAA | MUYECKMX NPO-
CBOMCTB X/10pa» peaKLyi ranoreHos ¢ Me- ueccos (AMXP)
TaNNaMK, HEMETANIIAMM, UX
Pa3NNYHYIO OKUCAUTENBHYIO
CnocobHOCTb
14 | TanoreHbl Mpaktudeckan pabota Ne 3 | Onpepennts cogepanme 2 YMeTb NPUMEHATb MOHOCe- [JlaTumk xnopua-
«Onpegenenve cogepia- XNI0PUA-MOHOB B mMCCieay- NEeKTUBHble faTYMKK MOHOB

HUAXNOPUA-MOHOB B
NUTbEBON BOAE»

eMblIX PacTBOPax




lMpodoskeHue

Ne Tema CopepxaHue LleneBas ycTaHoBKa ypoka | Kon-Bo MnaHnpyemble pesynbraTtbl Ucnonb3oBaHue
n/n yacos obopyaosaHua
15 | ceposogopos [leMOHCTPALMOHHBI OMbIT: N3yunTtb nabopaTtopHbie 1 3HaTb nabopatopHble cnoco- 6bl | Annapart A
,CyNbdurabl «lonyyeHne cepoBoAopPo-Aa | cnocobbl NoayYeHNA cepo- noNy4YeHus CepoBOAOPO- A3, ero NpoBeLEeHNUA Xu-
MM3y4eHue ero CBOMCTBY. BOZ0POAa, €ro CBOWCTBA U du3nYeCKME N XUMU- YeCKKe MUYECKMX PeaK- Lt
NabopatopHbiii ONbIT: CBOVICTBa CybdK 0B CBOMCTBA. YMETb NPO-BOAUTD (ANXP), npu-6op
«CuHTE3 cepoBoOpOAa. KayeCTBEHHble peakLuu Ha AN19 NONyYe- HUA
KauecTBeHHble peakuumn Ha CEepOBOAOPOA U CONM ra3oB MM annapart
CepoBOAOPOA U CyNbdu- CEPOBOAOPOAHOM KUC- NOTbI, Kunna
Obl» COCTaB/IATb COOTBET- CTBYIOLLME
YPaBHEHMA XMMM- YECKMX
peakuni
16 | Hemerannbl. Okcu- [leMOHCTPALMOHHbIiA OMbIT N3y4ynTb CBOWCTBA CEPHU- 1 3HaTb PU3NYECKME N XMUMUMYE- Annapat ans
Abl cepbl. CepHu- Ne 4«M3yyenne coiicTs CTOro rasa CKMe CBOWCTBA CEPHMUCTOrO rasa. | MPOBEAEHMA XU-
cTas Kucnorta CEPHWCTOrO rasa u CepHu- YMmeTb 3anucbiBaTh YpaBHEHMUA MMYECKMX PEaK-LH
CTON KMCNIOTbI» peaKLmi rasa ¢ Bogoi, co (ANXP)
LWeno4Yamm
17 | Hemetannbl. Am- NabopatopHbiit onbiT Ne 9 IKCnepUMeHTaNbHO A0Ka- 1 3HaTb, YTO PacTBOp aMmMhakaB | [laTuuK aneKkTpo-
MUaK «OCHOBHble CBOWCTBA am- 3aTb NPUHAANENHOCTD BOJE — C/1a0bli 3N1EKTPO-/UT. NpPoBOAHOCTU
Muaka» pac-TBOpa aMMMaKa K YmeTb onpeaensarb 1o
cnabbiM 31eKTpoUTaM CBOMCTBO C MOMOLLbHO AaT4UM-Ka
371EeKTPONPOBOLHOCTM
18 | Okcmg asora (IV) [leMOHCTpaLUMOHHbIE OMbl- Tbl: | U3y4nTb NPOMBbILINIEHHBIE U 1 3HaTb NPOMbILUNEHHbIE U Na- Tepmopesuncrop-

«[lonyyeHne oKkecnaa asoTa
(IV) 1 n3yueHme ero cBoiCTBY;
«OKMCNeHMe OK-cuaa a3oTa
(1) no okcmaa asora (IV)»;
«B3aumogeit- cTBME OKCMAa
a3oTa (IV) c Bogoii n
KMCNOPOAOM, NO-Ny4eHue
a30THOM KMCO- TbI»

nabopaTtopHble cnocobbl
NoNy4YeHUA OKCMAaa aso-
Ta (IV), ero cBoiicTBa, npu-
MEHEHWE B NPOM3BOACTBE
a30THOW KMUCAOTbI

bopaTopHble cnocobbl noy-
yeHMa okcuaa asora (IV), ero
GU3NYECKME N XUMUYECKHME
CBOICTBA. YMETb COCTaBNATb
COOTBETCTBYIOLMNE YPABHEHMS
XMMMUYECKUX PeakLmi.

YMeTb 06bACHATL NPUMeHe-
Hue oKkcuaa asora (IV) B npo-
M3BOACTBE a30THOM KMUCNOTbI

HbI AATYMK TEM-
nepatypbl, 4aTYmK
PH, faT4YmK InekK-
TPONPOBOAHOCTH,
annapar Aans npo-
BEAEHMA XMMMYe-
CKMX peakuui
(AMNXP), marHurt-
HaA MeLlanka




lpodonxeHue

Ne Tema Conep:xanue [leaeBas ycranoBka ypoka | Koi-so | Ilnanupyemsie pe3yabtatsl | Hcnoab3oBanue

n/n 4acoB o0opya0BaHus

19 | Asornas kucnoran | IlpakTirdeckas pabora Ne 4 DKCTEPUMEHTANIBHO OIpe- 2 VMeTb UCII0IIb30BaTh HOHOCE- JlaTunk HuTpar-
e€ com «Onpeienenue HUTPaT-HOHOB B JIEIAT COZlepXKAHUE HU- TPAT- JICKTUBHbBIC TATYUKU JJIS1 HOHOB

IINTATCILHOM PacTBOpE» FIOHOB B PaCTBOpax OIpEIEIECHUS HOHOB

20 MunepabHble JlaboparopHstii orerr Ne 10 DKCIEPUMEHTANIBHO Pa3iiu- 1 YMeTh 3KCIIepUMEHTaIbHO JlaTunk snextpo-

ynoopeHus «OnpenencHne aMMAauHoM YaTh MOYEBUHY U MHHE- OIpeNeNaTh MOUEBHHY IIPOBOJHOCTH
CCIIUTPBI U MOYCBHUHED) paJibHbIE yﬂ06peHH;[

21 | Meramst. Kan- Jlaboparopsii omsit Ne 11 DKCIIEPUMEHTANIBHO yCTa- 1 3HaTh CBOMCTBA COEAMHEHUI Jlatuuk anektpo-
. CoenuHeHNS «BsaumonencTBue  M3BECT- | HOBHTH o0pa3oBaHue KaJbLHs U €r0 3HAYCHHE B IIPOBOJHOCTH,
KaJabLHUs KOBOW BOJIBI C YTJICKHCIIBIM Cpe/IHeH 1 KUCIIOH CoMu TIPUPOJIE U KU3HU YETIOBEKA MAarHuTHasg Me-

razom» 1IaJKa, mpuoop
IS TIOJTYYEHHUST
Ta30B WM anma-pat
Kunma
22 | Meramsl. XKeneso | JlabopatopHsiii ombit Ne 12 HccneoBath mporece 1 3HaTh, 4TO MPOLECC KOPPo- 3un | AATHK JaBICHHS
«OKnCIIeHHe Kenesa Bo NETPOXUMHYECKON KOPPO- METAJZIOB  MPOTEKaeT B
BJIa7KHOM BO3ZyXCE» 3UH JKENe3a B BO3yXe NPUCYTCTBUU BOJABI M KHCJIO-
pona. 3HaTh (HaKTOPhI, YCKO-
PSIOTIHE TPOIIECC KOPPO3UH
23 Pabota Haxt
- HPOEKTAMHU.
34

38,IJ_II/IT8. IIPOCKTOB







