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Brenenne

B o6yuennn xuMuK GOJIBIIOE 3HAYEHHE UMEET IKCIIEPHMEHT. AHATH3MPYS Pe3yIBTaThl
MPOBEIEHHBIX ONBITOB, ydamuecsd yOexOaroTcs B TOM, YTO T€ HIIH HHBIE TEOPETHYECKHE
[peICcTaRJIEHHS COOTBETCTBYIOT HIIH IIPOTHBOPCHAT PEaIbHOCTH. Tonexo OCYIIECTBIAA
XHMHYECKHH 3KCTIepHMEHT MOJKHO IPOBEPHTE JOCTOBEPHOCTEH TIPOTHO30B, CHAECIAHHBIX Ha
OCHOBaHHMH TeopHH .B mpomecce skcrmepuMeHTanbHOH paboThl ydanecs npuodpeTaroT
ONBIT IIO3HAHWS PEATLHOCTH, SBISIOIIHICA BaKHBIM JTarnioM (QopMupoBanua ¥ HHX
yOexIeHHil, KOTOpPEIE, B CBOKO O4epelb, COCTABIAIOT OCHOBY HAYYHOI'O MHPOBO33PEHMS .
Peanusanns yKasaHHEIX LENeil BO3MOMKHA IIPH OCHAUICHWH INKOIBHOTO KabWHETAa XHMHH
coBpeMeHHbIMH mpubopaMi W obopynoBanmeM . B paMkax HAIHOHAIBHOIO NPOEKTa
«O6pazoBanuey» 3TO CTANO BO3MOXHBIM Onarofaps cosfasHio B oOmeodpasoBaTelbHbIX
OpraHu3alyaX, PACHOIOKEHHBIX B CETLCKON MECTHOCTH W MAIBIX TOpoJax, LEHTPOB
o0pa3oBaHus €CTECTBEHHO-HAYYHOH H TeXHOIOrHYecKkoil HanpasneHHocTel « Touku pocran
. Baeapenne storo o6opynoBaHHS MO3BONHT KAYECTBEHHO M3MEHHUTHL IIporece o0ydeHH:A
xuMuH . KoHYecTBEeHHBIE SKCTIEPUMEHTHI TIO3BOMAT MONY9aTh JOCTOBEPHYIO HHOOPMAIHIO
0 NMPOTEKAHWM TeX WM MHBIX XHMW4YeCKHX Iporeccax, o cBoficTrax memecTs . Ha ocnore
MOJYYEHHBIX JKCIEPHMEHTAIBHEIX JaHHBIX 00y4aeMble CMOTYT CaAMOCTOSATENRHO JIENaTh
BBIBOJIEI, 0000IIATE DPEe3yNBTATHl, BBIAB/IATH 3aKOHOMEPHOCTH, YTO OJHO3HA4YHO Oymer
cnocobCTBOBATE TOBBINICHHIO MOTHBAIMY 00yYeHHS MIKONEHHKOB.

Heas 1 3anauu

+ Peanusanus ocHOBHEIX 00meoOpa3zopaTebHBIX MMPOTpaMM o yueGHLIM MpeaMeTaM
BCT@CTBeHHO-Hay‘-IHOﬂ HamnpapiICHHOCTH, B TOM 4YHCIC B paMKax BHeypO'-IHOﬁ
NeATENBHOCTH 00YJarOIIHXCs;

+ pazpaboTka H peann3arus Pa3HOYPOBHEBBIX JOTIOTHHTENLHBIX
obmeoGpazoBaTeIbHEIX IIPOTPAMM ECTECTBEHHO-HAYIHOM HANPABIEHHOCTH, & TAKIKE
HHEBIX IIpOTpaMM, B TOM YHCIIE B KaHHK}'JIﬂpHBIﬁ EpHOMI,

* BOBIEHCHHE YHANIHXCA H IICTATrOTHICCKHX paﬁOTH'HKOB B NIPOCKTHYIO JSATCIEHOCTE,

- opranM3anus BHeyueOHOH AesTeNsHOCTH B KAHWKYIAPHBIA Iepuomd, paspaboTtka u
peanusanus COOTBETCTBYIOIMX 0Opa3OBaTENBHBIX TIPOTPAMM, B TOM HHCNE JUIS
narepeid, OpraHH30BaHHLIX 00pazoBaTENBHEIME OPraHH3alMsSIMHM B KaHHKYISPHBIH
[IEPHO;

* MOBBINEHHE POPECCHOHAIBHOTO MACTepPCTRA NeJaroruuecKux paboTHHKOB IeHTpa,
pean3yIoUMX OCHOBHbIE M MOMOHHTENbHEIE 001Ie06pa3oBaTelbHbIE IPOrpaMMBbI;

Cosmanme mnentpa «Touka pocray TIpeAmoNaraeT pasBATHE 00pa30BaTENBHOM

uH(ppacTpyKTypel o0OImeobpasoBaTenbHON OpraHMW3alii, B TOM UHCIE OCHAINEHHE
obmeobpa3oBaTenbHOM OpraHu3alHH:

- ofopynoBaHHeM, cpeicTBaMH O0YHEHHs ¥ BOCIMTAHMS IS M3y4eHHs (B TOM YHCIe
9KC- IEPHMEHTANILHOIO) NPEAMETOB, KYPCOB, TUCIHILTAH (MOIynei) ecTeCTBEHHO-
HAYYHOH HANPAaBIEHHOCTH TIPH pealu3alliyd OCHOBHbIX 00meobpazoBaTeNbHEIX
oporpaMM H fo-

HOJIHATEBHBIX 001ne0bpasoBaTebHEIX NPOrPaMM, B TOM HHCIE JUIsl DACHIHPEHHS
conepKaHus yaeOHbIX NpeaMeToB «Du3uKay», « XUMHLY, « BHOIOrH»;
obopynoBanmeM, cpeacTBaMu 00YyHYEHHS ¥ BOCIHTAHHS JUIS PEaln3alluu
IIPOrpamMM J0-TOJHHTEIBHOI0 00pa3oBaHms €CTECTBEHHO-HAYUHOH HANPaBICHHOCTH;

. KOMIIBIOTEPHEIM H HHEIM 000Dy I0BAHHEM .

CoBpeMeHHBIE  3KCIEPHMEHTATBHEIE HCCTEMOBAHMS [0 XHMHH YKE TPYIHO
IpeacTaBHTE Des

HCMONL30BaHIA HE TOJIBKO aHAIOTOBEIX, HO W HH(POBEIX M3AMEPHTEIBHEX TPHOOPOB

B ®enpepansnom T'ocynapcrsenmom Ob6pasosarensiom Cranmapre (@IOC)
TIPOMHCAHO, 9TO OJHHM H3 YHHBEPCATBHEIX VUEOHBIX MNeHCTBHI, NpHoOpeTacMbIx
yHaIHMHECS, JOIDKHO CTATE YMEHHE



«IPOBECHHS OIBITOB, MPOCTHIX SKCIEPHMEHTANBHBIX HCCIEMOBAHHH, [PAMBIX H
KOCBEHHBIX H3MEDEHHH ¢  HCIONB30BAHHEM  AHATOIOBBIX M HH(POBBIX
A3MEPHUTENBHBIX IPHOOPOB».

VueGHEIA 3KCIEPHMEHT 110 XHMHMH, [POBOIHMEBIH HA  TPaJHIIHOHHOM
obopynosanuu, be3 npuMeHEeHHsS THGPOBBIX abopaTopuii, He MOXKET MO3BONUTE B
IOJHOH Mepe pelMTh BCE 3afadd B COBPEMEHHOH IKone. DTO CBA3AHO C PALOM
IpPHUYIHH:
- TPaIHMIHOHHOE LIKONBHOE 0G0PYA0BAHHE H3-32 OrPAHHYEHHS TEXHHYECKUX BO3MOXKHOCTCH
HEIO3BOMSET TPOBOIMTE MHOTHE KONHYECTBEHHEIE HCCIEIOBAHH;

« IIMTENBHOCTE TPOBENCHHS XMMHYECKHX HCCIIEN0OBAHMH HE BCEI/a COTJIAcYyeTes ¢
IITHTENBHOCTEIO YHeOHBIX 3aHATHIA;

+ BO3MOXKHOCTB IIPOBENEHHS MHOIHX HCCIIEI0BaHUI OrpaHHIABacTCA TpeboBaHHAMH
TeXHHKH De30IIaCHOCTH U JIp .

[ludposas nabopaTopWs  MONHOCTBIO  MEHSET  METOMHKY M COlIEpiKaHHe
IKCIEPHMEHTANBHON IeATeTbHOCTH U pellaeT Bhlllenepeuncnenanle npobneMer. [Inpokwmii
CHEKTP JATYAKOB TIO3BONSET YHALMMCS 3HAKOMHTHCS C TNapameTpaMH XHMHYECKOTO
IKCIIEPMMEHTA HE TOIBKO Ha KaueCTBEHHOM, HO WHa KONWYeCTBEeHHOM yposHe. [{udposast
nabopaTtopus [O3BOMNET BECTH JJWTENBHEIH OJKCIEDHMEHT JaXe B OTCYTCTBHE
3KCIIEPHMEHTATOPA, a YaCcTOTa HX M3MEPeHHH HemoIB/IacTHA YeJIOBEYECKOMY BOCIPHSATHIO

B nponecce ¢opMHpOBaHHS SKCIEPHMEHTATBHBIX YMEHHH Yy4eHMK oO0ydaercs
MPEICTaBIATE HHGOPMAIHIO 00 HCCIETOBAHAH B UETHIPEX BHAAX!

* B BCPGEU'IBHOMI OIKCBIBATE 2KCICPHMEHT, CO34aBaTh CIHOBECHYIO MOJIENbL 3KCIEPHMCHTA,
CbHKCH]_JOBaTB BHUMAHHE HA H3MEPAEMBIX BEIIHHHHAX, TEPMHAHOIOTHH,

+ B TAOIHYHOM: 3AMOMHSTE TADIHIEl JAHHEIX, JEWKAIMIMX B OCHOBE MOCTpOeHHS rpadHKoB (IpH
9TOM YyYaruxcs BO3HHKAET TIEPBAYHOE TIPEACTARICHAE 0 MacmTabax BEeTHIHH);
B rpa(iM4YecKoM: CTPOUTE rpaukH o TabIHIHEIM JaHHEIM, 9TO JaET BO3MOKHOCTE
NEePexo/1a K BEIIBHIKEHHIO THIIOTES O XapaKTepe 3aBUCUMOCTH MEXTY BETHIHHAMHE (TIPH 3TOM
YUUTEND IOKa3bIBAET IPEUMYIIECTBO B BU3YAIH3AIMH 3aBUCHMOCTEH MEXKTY BETH- SHHAMH,
HarJAMHOCTE H MHOTOMEPHOCTE); B BHJIEMATEMATHYECKHX YPABHEHHH: TaBaTh MaTEMATHIECKOE
OTHCaHHWe B3aHMOCBA3H BEIHYHH, MaTeMaTudeckoe 00o0ImeHne.
Ilepexon or Kax[oro oranma npencraBireHus HHGOpMAUMH 3aHUMAET JOBOILHO
Gonbmoii npomexyTok Bpemenn. B 7—8 kmaccax sToT nponecc Heo6X0IuM, HO B CTAPIITHX
Kj1accax MOXKHO ObLTO OBI 3TO BpeMs MOTPATHTE HA pelneHue OoJiee BakHEIX 3a87a4. B 3ToM
ninage u@poBbie 1a0OPATOPHH CYMECTBEHHO SKOHOMAT BpeMs. DTO BpeMs MOKHO
notparuTe cornacHo @I'OC ma hopMUpOBaHHE HCCIEIOBATENBLCKHX YMEHHH YJaniuxcs,
KOTOPEIE BEIPAKANOTCH B CIENYIONIMX NeHCTRHAX:
* OIpefeneHHe MpodNeMsl;
» MOCTAHOBKA MCCIENOBATENLCKOM 3a/1a4H;
» [IAHUPOBAHHE PEIICHHA 3a1a4H;
* [IOCTPOEHHE MOJENeH;
* BELIBHIKEGHHE THIIOTES;
* 3KCHEPHUMEHTANBHAS IPOBEPKA I'MIIOTES,
* AHATA3 TaHHBIX IKCIIEPUMEHTOB HITH HaGIIONeHHI;
(hOPMYIHPOBAHHUE BHIBOIOB.

[Toen COHHE TOOBl Y  y4alluxcs HEIGIEFDAIEIETCH HH3Kad MOTHBAIlHMA  H3YYCHHA
ECTECTBEHHO-Ha- YYHBIX

JMCIHILIMHE B KaK CIIe/ICTBHE NaJIeHHe KauecTea 00pasoBanns.

[locTapisemble B IIKOTBI COBPEMEHHBIE cpeacTBa 00ydYeHHns, B paMKkax npoekra «Touxa
pocTa» COMEPHAT KaK yike XOpomo H3BecTHOe 00OpyaoBaHHE, TAK M NPHHIKIMAILHO
HOBOE. DTO H(pOBLIe MTabOpaTOPHM W JaTYMKOBEIE cucTeMEL B ocHOBY o6pasoBaTensHOM
IIPOTpaMMEI 3a- TOYKEHO NpHMeHeHue HuGpoBeX nabGopaTopui. TeMaTHKa MpeioKeHHbIX
IKCIIEPMMEHTOB, KOIMYECTBEHHBIX ONBITOB COOTBETCTBYET CIPYKTYpEe HpHMEpHOM



00pa30BaTeNBHOM NPOrPaMMEL 110 XMMHH, COlepkanuto MefepanbHOro rocy apeTBEHHOTO
obpasoBarenproro cranfapra (PI'OC) cpeanero (nomHoro) obmero 06pasoBanHms.

PaccmoTpenneie B MOCOGHH ONBITHI NPOILTH MMPOKYIO anpobaumio. MHOroneTHss
NpaKTHKa WCHOJb30BaHHA XHMH4Yeckux mnpubopos, I[JI B mKone mokasaina, dTO
COBpPEMEHHBIE TEXHH- WYECKHE cpefcTBa OOY4eHHS HOBOIO IIOKOJIEHHA MO3BOJISIOT
JOOUTECS BBICOKOTO YPOBHS YCBO- eHHMsl yd4eGHOrO MaTepHana, YCTOHHYHBOLO pocTa
[I03HABATENBHOTO HHTEPECA IUKONBHHKOB, T.€. IPEOJONIETh Te MpODIEMBI, 0 KOTOPHLIX TAK
MHOTO TOBOPAT, KOTa peYh 3aXOJHT O COBPEMEH- HOM MIKOIGHOM XMMHYECKOM
obpazoraHuH.

Hansoe MeTopu4eckoe mocobue agpecoBAHO YYHTENSM XMMHH, KOTOPHIE PEATH3yEOT

00pasoBaTeMBHEICIPOrpaMMbl ¢ HCIIONMB30BaHHeM 0bopyoBanus « Touka pocTay.

Pabouan nporpamMma o xumuH 118 8—9 K/IaCCOB ¢ HCMOAL30BAHHEM
odopynosanus nenTpa « Touka pocra»

Ha 6ase nentpa «Touka pocTay ofecreunBaetes peamn3alus 00pasoBaTeNLHEIX TPOrpaMm
€CTECTBEHHO- HAYIHOH H TEXHONOTHYECKOH HaIpaBIeHHOCTel, pa3paboTaHHbIX B COOTBETCTRHU
¢ TpeDOBaHHAMH 3aKOHONATENBCTBA B cdepe 0OpasoBaHHA # ¢ YU€TOM peKOMeHnarui
GenepanpHoro oneparopa yuebHoro npeamera «XaMHLY.

OOpazorartenbHad MporpaMma MoO3BONLET HHTEPHPOBATE peanusyeMble NOaX0 k], CTPYKTYPY
H COICPXKAHHE IPH OpraHu3alHK OOyueHHs XuMMHH B 8—9 KiaccaX, BHICTpOGHHOM Ha Oase
m000ro 13 JOCTYIHBIX Y4eHHO- METOAHUECKHX KOMIUIEKCOR (YMK).

Henonesosanne obopymosanus «Touka poctar nipu peamuzauuM gagHoM OIl mospomser
CO3IIATE YCIIOBMI:

* UL PACIIHPEHUA COAEPKAHHS MIKOJILHOTO XHMHYECKOTo 06pa3oBaHms;
ATA TIOBBIIEHHA TO3HABATENEHOH AKTHBHOCTH OOYYAIOLIMXCA B eCTECTBEHHOHAYIHOM obnactu;

AT pasBUTHS JIHYHOCTH peOEHKa B Iporecce 00yUeHHs XUMUH, ero CoCOOHOCTEI,
(OPMHPOBAHUSAH YOBIETBOPEHHS COLMATBHEO 3HATNMEIX HHTEPECOB W notpebHOCTEi;

2utst paboThl ¢ ONAPEHHBIMHA MKOMBHHKAMH, OPTAHW3AINH HX PA3BHTHA B pa3IHYHEIX
obnacTsxobpa3oBaTenbHOMN, TRBOPUECKOH e TeTbHOCTH.

ILranupyemeie pesyabrarsl ocBocHNs yuebHOro npeamera « Xumus»
C ONHCAHHEMYHHBEPCANLHBIX Y4eDHBIX JelicTBHI,
AOCTHIAeMBIX 00YYAMHMHCH

Juunocmuvie pesyavmamoi

Qoyuarowuiica noXyYum 803IMONCHOCL Ons dopmuposanus credyiouux auynochnvixVVI:
* OMpeAcieHUE MOTHBAIHH H3ydeHus yaeOHOro MaTepuaa;

ONCHHBAHHE yCBAMBAEMOTO Y4eOHOIo MaTepHasa, MCXOd H3 COMHANBHEIX H
JIMYHOCTHBIX IEHHOCTERH;

TIOBBIIIEHHE CBOETO 00Pa30BaTENBHOTO YPOBHS M YPOBHS FOTOBHOCTH K H3YUCHHIO
OCHOBHBIX HCTOPHYECKHX COOEITHM, CBA3AHHBIX ¢ Pa3sBATHEM XHMHH M 0OIECTBA;

* 3HAHHUE [IPABUIT MOBENCHAS B UPE3BLIYANHEIX CHTYALIAX;
* OUCHHBAHHE COLMANLHON 3HAYAMOCTH NIPOQECCHH, CBA3AHHEIX ¢ XHMHEH:

Bild/ICHHUC TpaBHNIaMu 0e301acHOro 06palle st ¢ XHMHYECKAMH BEIecTBAMHE |
000py noBaHHEM, IPOSIBIIEHHE SKOTOTHYECKOH KYIBTYpEL

Memanpeomemnsie pesyavmampi

Peaynamusnvie
Odyuaowuiics noryuum 603MoNCHoCHb Ous dopmuposanus credyiouux. pezyramugnsix VVII:

le/lelloNaranye, BKIOYAs IOCTAaHOBKY HOBBIX lieliel, npeobpasoBamme OPaKTHYECKOH 3alla4d B
HO3HABATENLHYIO, CaMOCTOATENbHBIA AHAMH3 YCHOBHE JOCTHIKEHHS LM HA OCHOBE yuéta
BBUICIICHHBIX yIHTENIEM OPHEHTHPOB IeHCTBHS B HOBOM y4eGHOM MarepHarne;




« IIAHUPOBAHHE MYTH JOCTHIKEHHS LENeH;
+ YCTAHORNCHHE IENEBLIX IPUOPHTETOB, BELIENEHHE AbTEPHATHBHBIX CIOCO00B
IOCTHIKEHHA 11el HBEI00p Haubonee 3 GexTHBHOTO CIocoba;
+ YMEHHE CAMOCTOATENHHO KOHTPOJIUPOBATE CBOE BPEMA H YIPABIATE HM;
+ YMEHHE IPHHAMATE PelLIeHus B IPoOIEeMHOMA CHTYallHH;
+ TIOCTAHOBKA Y4eOHBIX 3a7a4, COCTAB/ICHHE TUIAHA U HOC/IeN0BATENbHOCTH NEHCTRIH,
- opraEm3ais pabovyero MecTa IIpH BEIIOIHEHHH XUMUYECKOr0 IKCIIEPHMEHTA;

+ [POrHO3MPOBAHME Pe3yNbTaTOB 00YUYEHHA, OLCHHBAHHE YCBOSHHOIO MATepHaNa, OIEHKa
KAa9ecTBa UYPOBHS MONYIEHHBIX 3HAHHUM, KOPPEKITHA II1aHa | criocoba MeHCTBHS pH
HEOOXOTUMOCTH.

Ho3nasgamenvhuie
OByHarwuiics nOLyHUm 603MONCHOCL 014 OPMUPOBAHUA CEOVIOWUX ROSHABATMENbHBLY
Yvi:

* MOMCK U BEUIENEHHE HHPOPMAIHH;

+ aHaIn3 ycluoBHil U TpeboBanuii 3anauM, BEIGOp, comocTaBneHye ¥ 000CHOBaHKE crocoba
pelIeHHsI3a/1a9H;

+ BEIDOp Haubonee 3QQEeKTHRHEIX CIOcOO0B pellleHUs 3a/1a4H B 3aBHCHMOCTH 0T KOHKPETHBIX
YCIIOBHI;
- BEIIBHIKEHWE ¥ 0OOCHOBAHHE THMOTE3EL, BEIOOp crnocoba e€ npoBepKH;

* CaMOCTOATEIIRLHOE CO3JaHHE ANTrOpHTMAa ACATC/ILHOCTH IIpH PEIICHHH HpOG.]'J'.E’.M
TBOPYECKOTO HIOHCKOBOIO XapaxkTepa;

* YMCHHA XapakKTEepH30BATE BEIIECTEA MO COCTABY, CTPOCHHIO H CBOMCTBAM;

* ONMCBIBAHUE CBOMCTB: TBEPHABIX, JMKHIKHX, ra3000pa3HEIX BEIIECTB, BEIICACHHE HX
CYHIICTBEHHBIX NIPH3HAKOB,

+ m300pakeHHe COCTaBAa I[IPOCTEHINMX BEIIECTB C NOMOMIBIO XMMHUecKHX (opMyn H
CYIMIHOCTH XMMHYECKHX PeaKIHi ¢ TOMOIIBI0 XHMHYECKUX YPaBHEHHI;

* NpoBelleHHe HaOMIONEHWH, ONMCaHWE NPU3HAKOB W YCHOBHH TEYECHHS XHMMYECKHX
pearcum‘i, BBIMIOITHEHHE XHMHYECKOrQ OJSKCIEpPHMCHTd, BBIBOJBI Ha OCHOBE aHalM3a
HabmroaeHHH 3a SKCIEPHMEHTOM, PelleHHe 3ajad, MoNy4eHHe XUMHIECKOH uHpopMaHn
U3 pas- MMIHEIX HCTOUHHKOB;

* ¥MEHHEC OpPraHH30BRIBATE HCCIICIOBAHHE C HEIRH0 ITPOREPKH THITOTES,
* ¥MEHHE OeJIaTh YMO3aKIIHYCHHA (HH,E[}"KTHBHOG H I10 ﬂHaﬂDI"HH) H BRIBOJIBL,

+ yMeHHE 0OBEKTHBHO OLICHUBATH HH(MOPMAIIHIO O BEIECTBAX H XUMHYECKUX
npolieccax, KpHTHIECKHOTHOCHTRCS K ICEBI0OHAYYHOH HHQOpMAITHH.
Kommynuramusnsie
Obyuarowutics nOAY“UM 603MONCHOCML ONS HOPMUPOBAHUSL CHEOVIOWUX KOMMYHUKAMUGHLIX

YV

* TIOJIHOE ¥ TOYHOE BRIDAXKEHHE CBOHUX MEIC/IEH B COOTBETCTBHH C 3aJa4yaMH H YCIIOBHAMHM
KOMMYHHWKAITHH,

* aJleKBaTHOE HCIONb30BAHHE PEYEBBIX CPENCTB [UIA y4acTHd B [JHCKYCCHH H
aprymMeHTaliy cBoed MO3UINH, YMEHHE MpEICTABIATE KOHKPETHOE COMNEpKaHHe ¢
cooflieHreM €ro B THCBMEHHOH ¥ ycTHOH (opme, omnpepenenwe cnocoboB
B3aHMO/IEHCTBYA, COTPYIHHYECTBO B TIOHCKE H cOope uHhOpMAITHH;

« ompeziesiende Crocob0B B3aMMONEHCTBHS, COTPYJHHYECTBO B moucke u cbope
HH(OPMALIHK, YHaCTHE B JUANOre, [IIAHHPOBaHUE 00IHX CII0cO00B paboTsl, IIPOsBIEHHE
YB@KUTETHHOIO OTHOLICHHS K JPYTHM YUaIIAMCS;

* OINHCAHHC COACPKAHHA BBIIOIHACMBIX JIEeHCTBHH C HENbIo OPHEHTHPOBKH B NMPEIMETHO-
[IPAKTHYECKOH NESTENbHOCTH;

YMEHHA YYHUTEIBATE PA3HBIC MHEHHA U CTPEMHUTHCA K KOOPAHHAIIHH pa3sTHIHBIX TIO3HIHI B
COTPYIHHYECTBE,

* (opMymHpoBaTh CODCTBEHHOE MHEHUE H MO3MLHIO, APIryMEHTHPOBATE H KOOPAMHHPOBATh €8 C
MO3HIHAMA TAPTHEPOB B COTPYIHUHYECTBE IPH BHIPaboTKe OOIIEr0o pemeHHsS B COBMECTHOM



JISSTE/IbHOCTH;
OCYIIECTRIISTH B3aMMHEIH KOHTPOIIb X OKA3BIBATE B COTPYIHAIECTBE HEOOXO0MMYIO B3aHMOIOMOLIE,

[/IAHHPOBATH 0OIIHE CITIOCOOE! PadoThl; OCYIECTBIATH KORTPOIb, KOPPEKIHIO, OLEHKY NeHCTBUH
napTHépa, yMeThb yOexnarh;

HCTIONB30BATh ANEKBATHBIE S3BIKOBBIE CPENCTBA AT OTODPAKEHHMS CBOMX UyBCTB, MBICHEH,
MOTHBOB W TOTpeHOCTel; oroOpakarh B peud (onmcanue, OOBACHEHHE) COIEpKaHHE
COBepLIAEMEIX JeHCTBHH, Kak B (opMe TPOMKOH CONMANH3HPOBAHHOH PEvH, Tak H B thopme
BHYTPEHHEH peuH;

pa3BHBATE KOMMYHMKATHBHYE) KOMIICTCHIHIO, HCIOIB3Ys CPEACTBA yc*rHoﬁhH anmeHHovﬁ
KOMMYHMKAIIME Tipu pabore ¢ TexkcTamMu y4eOHMKA M JONONHHTENBHOH JHTEPATypOH,
CTPaBOYHBIMHM TaONWIAMH, NPOABIATE IOTOBHOCTH K YBKCHHIO WHON TOYKH 3pEHHA IIPH
o0cyKIeHHH pe3ylbTaToB

BBIIIOJIHEHHOH paboThL.
Hpeomeninpie pesyavmarnibl

Obyuarowyuiics HQYYUMCs:

* MPUMEHATE OCHOBHBIE METOALI O3HAHK! HalroIeHHE, H3MEPEHNE, DKCIICPHMEHT,

OIHCLIBATE CBOMCTBA TBEPIBIX, KUIKHX, ra3000pasHEIX BEIIECTE, BRI HX
CYTIECTBEHHBIC IPH3HAKH;

PacKpBIBATE CMBICH 3aKOHA COXPaHCHHS MACChl BEIMECTE, aTOMHO-MOHBKY]IFlpHOH TCOPHH,

pasIdyaTh XHMHYecKue U (ulnyecKue SBIICHNS, HA3BIBAThH IMPH3HAKH M yCIOBHS
NPOTEKAHHSA XHMUAHECKHX PEAKIIHI;

- cobmopnars npapua 6e3omacHoi paboTsl IpH NPOBENECHHH ONBITOB;
* IIOMB30BATBCA 1A00PATOPHEIM 0D0PYIOBAHMEM H TIOCYIOH;
+ mony4ark, cobupars ra3o00pa3Hbie BEMIECTBA H PACIOZHABATh HX;

XdpaKTEPH30BATE (bHEH‘qE‘:CKHE H XMMHYECKHME CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHHHECKHX

COEﬂHHﬂHHﬁ,HpDBOM b OIIBITEI, IOATBEPHAAIOITHE XHMHIYECKHE CBOMCTBA H3YUEHHEIX KIIAaCCOB
HEOpraddecKHX BEIIECTR,

PACKpLIBATEL CMBIC IIOHATHS «PACcTBODPY», BHIYMCIIATE MAcCOBYIO IO/II0 PaCTBOPEHHOIO BEIECTBA
B PacTBOpe, FOTOBHTE PACTBOPEHI C ONpeIeIEHHOH MacCOBOH 10/1eH pacTROPEHHOTO BEIIECTRA;

XapaKkTepH30BaAThL 3ABHCHMOCTh {bHSH‘-ISCKHX CBOMCTE BEINECTB OT THIIA KPHCTGJIHHT{ECKOﬁ
pﬁl.HéTKH., OIIpPEICIATE BHI XAMHYECKOH CBA3H B HEOPraHH4YCcCKHX COCIHHEHHAX

PacKphIBaTh OCHOBHBIE MONOXKEHHS TEOPHH 3NEKTPOJHTHUECKOH MUCCOLMAIMH, COCTABIATE
YpaBHEHHS JNEKTPONHTHUECKOH MUCCONMANNH KHCIIOT, IIENoYeli, coneil M peakiuil HOHHOrO
obmena;

PaCKpPBIBATE CYHIHOCTE OKHCIHMTEIEHO-BOCCTAHOBHTCIIEHELIX pE&KHHfE, OnpeaciiaTe OKHCITHTEIE H
BOCCTAHOBHTEE, COCTABIIATE YPABHEHHA OKHCIIHTEIIBHO-BOCCTAHOBHTCILHBIX PCAKITHH,

* Ha3bIBATH [b&KTOpr, BIIHAIOIIHE HA CKOPOCTE XUMHYECKOoH PeaKIHu;

XKAPAKTCPH3I0BATE B3aHMOCBAZL MCIKIY COCTABOM, CTPOCHHEM H CBOHCTBAMH
HEMCTAILIIOB HMETAILIIOR,

[IpOBOIHTE OIBITEL 10 MOMYYCHHID H H3VUCHHID XHMHAYECKHX CBOHCTB pasiIH4yHBIX BECIISCTES
* I'paMOTHO OﬁpaHJ,ElTBCH C BELIECTBAMH B IOBCETHERHON JKH3HH.
Obyuaiomuiics nORYHUM 03MONCHOCTL HAVHUMDBCSA.!

* BBUIBHTATh H IIPOBEPATh OKCIEPHMEHTAILHO TMIOTE3bl O XHMHYECKHMX CBOMCTBax
BEIIECTB Ha OCHOBE MX COCTABA M CTPOEHMSA, HX CIIOCOOHOCTH BCTYIIATh B XHMHYECKHE pe-
aKIlHH, O XapaKTepe H MPOIYKTaX PasTHYHBIX XHMHIECKHX PeaKiimii;

s XapaKTepH30BaThL BEIIECTBA IO COCTABY, CTPOCHHID H CBOHCTBAM, YCTaHaBJIHBATE
TIPHYHHHO- CIICACTBCHHEIC CBA3ZHM MEKIY NaHHBEIMH XapaKTCPHCTHKAMHK BEIIECTEA,

* COCTaBIATH MOJNIGKYJISPHEIE M TIOJNHBIE HOHHBIE YpPaBHEHHSA M0 COKPAINEHHEIM HOHHBIM
YDaBHEHHSIM;

* TPOTHO3HPOBATHE cr1ocoOHOCTE BEIeCcTBa IPOABIATE OKHCIIHTENBHBIC HITH



BOCCTAHOBHTENBHEIE CBOWCTRBAC YUETOM CTENEHEH OKHCIICHHA JIIEMEHTOB, BXOIAIIHX B €r0
COCTAB;

* BBIIBHIATE W INPOBEPATE 3KCIIEPHMEHTAIIBHO THIIOTC3BLI O pE3yIeTaTax BO3,]IEf‘ICTBHH
pasTMYHEX GAKTOPOB HA H3MEHEHKHE CKOPOCTH XHMHYECKOH peakiHy;

* MCIOJIB30BaTh NPHOOPETEHHEIE 3HAHNUA IJIT SKONMOTHHECKH IPAMOTHOTO NIOBEIECHHSA B
OKpyKaromieiicpee;

*  HCIIOJBE30BATH HpHDﬁpBTéHHbIE KIHOYEBBIC KOMIIETEHIIHH TIPH BEITOMTHCHHH TTPOEKTOB H
PCHICHHH y'-l{?GHO-HCCHEJ]OB&TEJTLCKHX 3amaq mo A3Y4EHHIO CBOﬁCTB, crnocobor
MOIYHYeHHA U PACIIO3HABAHHA BCIICCTE,

+ 00BEKTHBHO OIIEHHBATH HH(OPMAIHIO O BEIIEeCTBAX H XUMHHYECKHX TIpoleccax;
* OCO3ZHABATE 3HAYCHHE TCOPETHUYSCKHX 3HAHWH M0 XHUMHH A IpakTHYECKoH NeaTelbHOCTH
YeIIOBEKA,

* CO3MaBaTk MOOCIIH H CXCMBI I8 PEIICHHA y‘leﬁHbD{ H TIO3HABATEIILHEIX 3a7ad;
IMOHHUMATE HEODXOHMOCTE CODIIIOIEHHS Hpe,ﬂ;ﬂHC&HHﬁ, MMpEeIIara€MbelX B HHCTPYKIIHAX 110
HCIIONB30BAHHIO JICKAPCTR, CPEICTR OBITOROH XHMHH H Ap.

DopmMbI KOHTPO.IA

Konrpone pesynbraroB o0ydeHus B coorBercTBuH ¢ aaHHoil OIl mpoeommTes B (hopme

NUChMEHHEIX U 3KCIepHMEeHTANBHEIX paloT, mpenmosaraeTcs MpoBeieHHe IPOMEXYTOYHOH M
HTOTOBOH aTTEeCTAIIHH.



TemaTuteckoe naHEpoBanue MaTepuaia B 8§ kiacce

Ne Koa- Henonn3onamu
- Tema Conepixanue llenesas yeranoBKa ypoKa s IlnanupyemMsbie "
pe3yJIbTATEI
1 4aCOB obopynoBaHus
1 | Meroas! nosnanus B | Ipakruueckas pabota Ne | 3yaxomerso ¢ 1 VMeHHe oIb30BaThes JaTumk
XHMHH.DKCIEPH- 1 OCHOBHBIMHMETO JAMH HATpeBaTeILHBIMH TEMIepa- TYPEI
MeHTAMBEHEIe OcHOBEI | «H3yucHHe cTpoeHHs HAYKH npubopamu (TepmomapHBIif)
XHUMUH [IaAMEHHY CIHPTOBKA
2 | Meroas nosuanus g | Jlaboparoprstii onsir Ne 1| 3yakomerso ¢ 1 Onpenenstn Taruuk
XHMHM. Okenepu- | «/lo Kaxo# OCHOBHBIMHMETO IAMH BO3MOKHOCTE TeMIepa- TYpHI
MEHTAILHBIE OCHOBEI | TEMICPATYPBEIMOIKHO HAYKH [IPOBEIeHNs PeakIHi 1 (Tepmormap-
XHMHH HarpeTkb BEIIECTBO?) [POLIECCOB, TpedyIomHx HBIi ),
HarpeBaHus CHMPTOBKA
3 | Meroger mossanus B | J1aboparoprerii omeT No 2| Tary, npencrasiense o 1 VMmenwue BHIGHpPATH JlaTamxk
XUMHH, Ixcnepu- | «Mamepenne TOYHOCTH H3MEPEHHUH npubOpPL! WISNPOBENEHHS | TEMIIEpa- TYpPEI
MCHTAIbHBIC OCHO-BbI | TEMIIEPATYPEl KHTICHHA HHQPOBBIX HATYHKOB H H3MEpEHMH, TPEDYIOmMX TIIaTHHOBEIH,
XHMHH BOJEI € TTOMOIIBIO aHaIOTOBEIX IIpHGOPOB TOYHOCTH IOKA3aHHI. TEPMOMET],
JIaTYHKA TeMIIepaTyphl H 3MEKTpHYeCKas
TEepPMOMETpay IUTHTKA
4 | Merompr mozmanmst B | J1aboparopHeti onsir Ne 3| Copmmpoath 1 3HaTh MPOTIECCH, Haruuk
XHMHH. Dxcnepu- «Omnpenenenue npeacTaBlIeHHE O NpOTEKarO- IHe IIpPH TeMIIEpa- TYpPEI
MEHTAILHBIE OCHO-BEI | TEMIICPATY-PLILIABICHHUS | TeMIepaType IIaBIcHH, MJIABJIEHHH BEINECTBHHX (Tepmornap-
XHMHH H KpHCTAIl- TH3AIHH 00paTHMOCTH ILIABICHHA KpHCTAJIIA3aHH HbIH)
MeETaia» H KPHCTAUTH3AIHEA
5 | lepsoravansHble Jlabopartopusii ombiT Ne 4 DycnepumenTansHoe 1 VMeTh OT/IHYATh TaTunk
XHMHYECKHE «Ornpepenerue BOAOIPO- ornpefeneHue BOOONPOBOIHYID BOIY NMEKTPO-
noHsTHd.  YmcThle | BOMHOH M JTMCTHIUTH- POBAHHOI U 0T JMCTHIAPOBAHHOM, NPOBOJHOCTH,
BELIECTBA U CMECH JAUCTHILTHPOBAH-HOH BOJOTIPOBO-THOM BOJBI 3HATH, MIOYEMY JITid uudporoi Mu-
BOJIBI» MPOBENIEHHT KPOCKOTI
IKCIIEPHMEHTOB
HCTIONB3YIOT
JHCTH/UTHPOB. BOIY




6 | Ilepronavansmbie JleMOHCTpALIMOHHBLH M3yueHne XUMHYECKHX YMETH OTIHYaTh Jaruuk
XMMHYECKHE TTOHS- aKC- nepuMeHT Ne | AB-JICHUH (H3UYECKHENPOLECCH] OT TeMIepa- Typbl
THs. DH3HYECKHE H «Briene- Hue XHMHHECKHX Pe-aKkIui TLIATHHOBLIH
XMMHIECKHE SBIC- MOTNOIEHHE TEN- Na —
HHS TPH3HAK XHMUYE-
CKOM peakiHm»
s [lepponayanbunie JleMoHCTpallHOHHEIN 3Ke- | M3ydenue sBnenuii npu 3HaThk, 9TO HOpH LIpubop ams
XMMHHYECKHE T10HS- nepuMenT Ne 2. Pa3NoIKEHHH CIOMKHBIX NpOTEKAHNH PEAKIIHH OIBITOB C DIEK-
THs. [IpocTeie n «Pasnoxe-AHHEBOIHI Be-1IIECTB MOJICKYJTBI BEILISCTB TPHYECKHM
CIIOJKHEIC BEITIE- INEKTPHYECKHM TOKOM pazpyLiatTes, a ATOMEI TOKOM
CTBA CO- XpaHsroTes (Uit
BEINECTB C
MOJIEKY TAPHBEIM
CTPOEHHEM)
8 | Ilepronavansubie HeMoHCTPaLHOHHBIA 3Ke- | DKCIEpUMEHTATBHOE 3uats GOpMYTHPOBKY Becrt
XHMHYECKHE [10HA- nepuMeHT Ne 3. «3aKoH Joxa- 3aKOHAM YMEThb [IPHMEHATE | DIEKTPOH-
THA. 3aK0H coxpa- CO- XpaHEHMA MACChl BE- 3aTCIbLCTBO .ﬁmﬂn_Hwﬁu 3aK0- €ro Ha NpakTHKE, IIPpH HBIC
HEHHs Macchl Be- ITECTBY Ha PELICHUH pac- YETHBIX
IECTR 3afay
9 | Knaccer Heoprauu- JeMoHCTpALMOHHEIH DKCrepHMEeHTANBHO OlIpe- 3naTh 00BEMHYIO TIpuGop mna
YeCKHX COeIHHE- 9KC- TlepHMeHT Ne 4. | HenuTh cofepikaHHe KHC- JOJIO CO-CTABHBIX OTIpelieneH s co-
uuii. Cocrap «Onpene- JIeHHE | JIOpOIA B BO3JIyXe yacTei Bo3ayxa craBa BO3yXa
BO3OYyXa COCTaBa BO3ayXan
10 | Knacco! Heopranu- Ilpaxriaeckas pabota Ne | Cyares comu us kuenoTst VMeTs IIPOBOJTATE LludpoBoii MH-
YeCKHMX COEIHHE- 2 M OKCHIa METAIIAa mpocTeii- MHECHHTE3 KpocKom
Hui. CrolcTRa Aﬂﬂonwammﬁm MEJIHOro HeopraHu4e- CKUX
KHCIIOT. Ky-1mopocan BEIIECTE C UCIOIB30Ba-
HHEM HHCTPYKIIHH
11 | Pacropsl JlaBopatopHblit onbIT Ne 5| HeenenopaTh 3aBHCHMOCTD MMeTh NpeAcTaBlIeHHE O HaTuuk
«M3yuenue pPacTBOPUMOCTH OT TeMIIe- pa3- HOH 3aBHCHMOCTH TeMnepa- TyPbl
3aBHCHMOCTH paTyphl pacTBOpH- MOCTH NJIATHHOBEIH
PacTBOPHMOCTH BEIIECTB OT TeMmIlepa-
BEIIeCTBaoT TYPBI

TEMITepaTypeI»




12 | PacTtBOpHI JlaBopatopubii oneiT Ne 6| [TokaszaTs 3aBHCHMOCTE VMeTh HCTIONL30BATE [Tudporoii MH-
«Habmonerue 3a PacTBOPHMOCTH OT uudpo- Boil MEKPOCKOTI KPOCKOI
POCTOMKPHCTAILIOBY TeMIIE-PaTypEI 171t m3yae- HusopMel
KpHCTAIIIOB
13 | PacTeops!l. Jla6oparoprelii onsiT Ne 7| ChopMupoBaTth NoHATHS Wmets npeacrasiende o | Jlatuux
«llepecpnnennsiit pac- «pas0aBIeHHBIH pacTBODY, pas- JTHYHOHM | TeMmepa- TYpHI
TBOP® «HACBHIIEHHBIH PACTBOPY, HACBIIEHHOCTH Pac- TBOPA | MJIaTHHOBEI
«IIepeckILEHHBIH pacTBOp» pacTBOPSIEMBIM Bele-
CTBOM
14 | PacTBops IpaxTiyeckas pabota Ne | Copmuposats  mpencras- YMETh OnpeelIaTh JlaTuMk onTHYe-
3 «Onpefienenne KOHIEH- | jeye 0 KOHIIEHTpAIHH Be- KOHIIEH- TPALIHIO CKOM IJIOTHOCTH
Tpaluy BEIECTB KONOPH- | mecTRa M KOTHYECTBEHHOM pacTBOpa, HCIOIB3Ys
MCTpHYECKHM I10 aHalu3e HHCTPYKIHIO
Kanuodpo-
BOYHOMY rpagHiy»
15 Kpucramorumpa- JlaGopatopreri onbir Ne 8 ChopMHpoBaTh NOHATHS 3HAaTh CMocoOHOCTE JlaTauk
ThI «Onpenenenne «Kpucramnorumpar KpHCTAJ- JIOTHIPATOR TEMIIEPA~ TYPHI
TeMIepaTy-pel paspyLaThkes npA MJIATHHOBEIH
PasIoNCHAA KPHCTAIl- mm_.ﬂ_umwwmﬁm._
JOTHApATay
16 | Knaccer Heopranu- Tpakruueckas pabora Ne | Copmuposars Vmers onpenenats pH Haranx pH
YECKHX COEIHHE- 4 npencras- Jesne o pH pac-TBOPOB
Huit. OcHOBaHHS «Onpenenerne pH cpels! KaK xa-
PacTBO-pPOBKHCIOT H PaKTEPHCTHKH
menodet» KHCIOTHO-
CTH pacTBOpa
17 | Knaccw neopranu- JlaGoparoprprii omeir Ne 9 CdopmupoBaTh TpuMeHATs YMEHHS 110 Harank pH
YECKUX COE/IMAE- «Omnpenenenne pH IIPE/ICTaB-JICHHE O onpe-nenenuio pH B
Hui. OcHOBaHHUSA pas-JHYHBIX CpeI mkane pH MPaKTHIECKOH

NEeSTENbHOCTH
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HOHOBY

Teopus anexrpo- | Hpakrideckas pabora Ne | 3axpenmte YMeTs JlaTunK 3neKxTpo-
JUTHYECKOH 2 IIpeacTaBjiCHHi eo IKCICPHMEHTAIIEHO MpOBOOHOCTH
JHCCO-HALTHH «OmnpeneneHne 3ABHCHMOCTH 3JIEKTPO- onpenesiTh
KOHIIEH- TpaltHi TTPOBOAHOCTH KOHIIEHTPALHIO COJIH B
COJIM TIO 3JEKTPO- PacTBOPOB OT pacTBope ¢ MOMOIIBK
POBONHOCTH KOHIIEHTPALIHH HOHOB JaT4YHKA
pacTeopa 3NEKTPOMPOBOHO- CTH
Teopus asekTpo- Jlabopatopusiii onbIT Ne 4| Heenenosats [IpEMeHATE 3HAHHS O JaTumk
JIMTHYECKOH «B3anmozieficTBHE 0COOEHHOCTH MPOTEKAHHS peak- I[HH NEKTPO-
JIHCCO-1IHAITHH. rRApok- cuga Oapus C | peaxuum Hel- HelTpalmH3aliul B HHBIX HpPOBOJHOCTH
Peaxiiumn CEepHOH KHC- JI0TOH» TpaJin3aim YCIIOBHAX ,03aTop
HOHHOTO o0béMa
obMmeHa JKHIKOCTH,
610- peTka
Teopus anexTpo- JlaboparopHsiii oneiT Ne 5 DKCMepHMEHTATBHO 3HaTh, 4TO Bce | Jlarymk snekTpo-
JTHTHYECKON «ObpazoBanue coler MOKA-3aTh pacTBOpUMEbIE B BOJE COJM | IPOBOJHOCTH
[HCCO-[THAHH aM-MOHHA» obpazoBanue HOHOB ABISIOTCA  CHIIB- HBIMH
IpH Humm._hﬂmmm Whmﬂﬂﬁo.ﬁm.ﬂm.gm
dMMHEAKA C
KHCIIOTaMH
Xumugeckue JlaGoparopssiii onbiT Ne 6| [syuenne Wmets npescTaBieHue Hart4yuk Temnepa-
peak-1HH. «HM3yuenne peakiiMH | oKHCHHTENEHO- o Te- miosoM 3tdexre TYPBI
OxHcnuTens B3au- MOJIEHCTBHA | BOCCTAHOBHTENBHBIX OKHCITH- TeJILHO- [IaTHHOBBIH
HO- n%hr%ﬂﬁm Ha- TpHA C MpPOo-IIECCOB, BOCCTAHOBHTEIIBHEIX
BOCTAHOBHTE MEPOKCHIIOM BOMIO- | MpOTEKAIOIIHX C peakuni
TIB-HBIC ponan BEIJIEJIEHHEM SHCPIHH
PeaKkIH

(OBP)
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18 | Oxenp azora (IV) Jlemoncrpanmonnsie onkl-| U3yauThs 1 3HaTh NPOMBIIUICHHBIE H Tepmopesuctop-
ThI: IIPOMBIILIIEHHEIE K J1a- DopaTopHEIE COCOOR HBIH JATUUK
«[Tomygenue oxcupa nabopartopHeie MOy~ YeHHs OKCHIA TeM- TepaTyphblL,
asota crocobel nonyueHHs azora (IV), ero narauxpH,

(IV) 1 usyuenue ero OKCHJIA a30- (huzugeckre u JATYMK 37eK-
CBOHCTBY; Ta (IV), ero cro#crsa, XHMHYECKHE CBOHCTRA, TPONPOBOAHOCTH
«OxHc/IeHHe OK-CcHOA pH-MeHEeHHE B YMETh COCTARIATE ,arrapar s
aszora NPOK3BOJICTEE A30THOM COOTBETCTBYIOIIHE [IPO-BeICHHS
(IT) 10 oxcuma asora KHCITOTEI YPABHEHHAXHMHYCCKHX XHMHYE- CKHX
(IV)»; peaxmui, peaximi
«Bsaumonefi- cTrue Vumers 00BICHATE (AITXP),
oxcHuaaszora (IV) ¢ Bogoi IIpUMEHe- HHE OKCHa MAarHHuT-

U KHCIIOPOJIOM, T0- azora (IV) B mpo- Hasd MelrajiKa
JIyYEHHE a30THOH KHCT0- H3BOJICTBE a30THOM

ThI» KHCIIOTEI

Ne Tema Copepixanne IMeseBas yeranoska Kon- ILaannpyemble Henonbzosanne

n/ Ypoka BO Pe3yIbLTATHI obopyaoBaHus

L JaCcoB

19 | Asoruas Hpakrirseckas pabota Ne | Srcnepumentameno ompe-| 2 | Viers nenomssonats Harunk
KHCIIOTA Heé 4 JIENUTE COfepIKanie HH- HOHOCE-JICKTHBHEIE HHTpAaT-
comm «Onpenenenue Hurpar- TpaT-HOHOBE B PACTBOPAX JATIHKH JUIst HOHOB

HOHOB BITHTATENEHOM OIpEeneneHHs HOHOB
[pPacTBOpe»

20 MuHepansH JlaboparopHsiii omerr Ne DKCIEPHMEHTAIIBHO 1 VMern JlaTaux anexTpo-
bIE 10 PasnH-49aTh MOYEBUHY IKCIEPHMEHTAIILHO [IPOBOJTHOCTH
yaobpenns «Onpenenenue aMMHad- | i muHe- PAIBHEIE OIIpefIeNATh MOYEBHHY

EOW_nthHﬁE u %hﬁ.@ﬁ@w_:m
MOYEBHHEI»

21 | Meramnei. Kanp- | JlaGopatopurii omsir N DKCTIEPHMEHTATTBHO 1 3Hark cBOHCTBA Harami
L. 1 yCTa-HOBUTE COETHHEHHHKAITBLIUS H INEKTPO-
Coenunenus «BsaumonecTere obpazoBanue €ro 3Ha4eHHe B [IpHpoOJe TIPOBOIHOCTH,
KaJlbLIHs M3BECT- KOBOH BOJBI € CcpellHeH | KHCIoH H JKH3HH YeNnOBeKa MarHuTHas Me-

YTIICKHCIBIM ra3zoM COJIH IIAJIKA, ﬂ.ﬁw_mo_u

JUISL MOJTYy4eHHS
razoB HiH
anma-par
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