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IIpumepHas padovasi nporpaMma no XuMuH 1Js1 8—9 KJ1accoB ¢ HCNOJIb30BAHHEM

oﬁopyuonaﬂnﬂ HEHTpa «Touka pocTa»

Ha 6aze nentpa «Touka pocrta» obecrneunBaeTcsi peanu3alus 00pa30BaTENbHBIX IMPOTrPaMM
€CTECTBEHHO-HAYUYHOW M TEXHOJOTMYECKOW HANpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSIMHU 3aKOHOAATEILCTBA B cepe oOpazoBaHus U ¢ yuéToMm pekoMeHpanuii denepanibHOro
oreparopa yueOHOro npeaMera « XUMHUS.

OO6pazoBatenbHasi MporpaMMa IMO3BOJISIET WHTEIPUPOBATH Peau3yeMble MOAXOJIbl, CTPYKTYPY H
CoJiep>KaHue MPU OpraHu3aluy O0ydeHUs: XUMUU B 8—9 Kiaccax, BBICTPOSHHOM Ha 0a3ze mo0oro u3
JOCTYITHBIX Y4eOHO-MeToandecKkuX komruiekcoB (YMK).

Hcnonp3oBanue obopynoBanus «Touka pocra» mpu peanusanuu aanHon OIl mo3Bossier co3naTh
YCIIOBUSL:

JUISL pacIIMPEHUsI COACPKAHUS IIKOIBHOIO XMMUUYECKOTO 00pa30BaHuUs;

JUTSI TIOBBIIICHUS TTO3HABATENbHOM aKTUBHOCTU O0YYaIOIINXCS B €CTECTBEHHO-HAYYHOM
o0JacTy;

JUTSL pa3BUTHA JJMYHOCTH peOEHKA B Mpoliecce 00yueHus: XUMHUHU, €r0 CIIOCOOHOCTEH,
(hopMHPOBAHUS U YAOBJICTBOPEHHS COIMATIBHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTEH;

JUTst pabOThI ¢ OJJaPEHHBIMH IIKOJIBHUKAMU, OPraHU3allMU UX Pa3BUTHUS B PA3IIUYHBIX 00JIACTAX
00pa3oBaTeNbHON, TBOPUYECKOH IEATEILHOCTH.

HJIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMera «XHMHS» ¢ ONIMCAHUEM
YHUBEPCAJIBbHBIX yqeﬁﬂmx HeﬁCTBHﬁ, JAOCTUTAEMBIX Oﬁy‘lalOlIIHMHCﬂ

Jluunocmmuoie pe3yiobmanibl

Obyuarowuiics noay4um 803MOHNCHOCMb 0l popmMuposanus ciedyrouux iuiHocmusvix YV/:

ompeieJIeHue MOTHBAIIMN U3YYEHUS yueOHOTO MaTepHaa;

OIICHMBAHKE YCBAMBAEMOT0 YUeOHOTO MaTepHaa, HCXO/s U3 COIMAbHBIX U IMYHOCTHBIX
IIEHHOCTEH;

MOBBILIIEHHE CBOET0 00Pa30BaTENHLHOTO YPOBHS U YPOBHS TOTOBHOCTH K H3YYEHHIO OCHOBHBIX
HMCTOPUYECKUX COOBITUM, CBSI3aHHBIX C PA3BUTHEM XHUMHH U OOIIECTBA,;

3HAHHE MPABUJI IOBEICHHS B YPE3BBIUANHBIX CUTYaLIUAX;

OIICHUBAHUE COITMATBLHON 3HAYMMOCTH MPOGECCHii, CBSI3aHHBIX C XUMHUEH;

BJIQ/ICHUE TIPaBHJIaMU 0€30MaCHOTO OOpaIeHHS ¢ XUMHUYECKUMHU BEUIECTBAMH U 000pYy-
JIOBAHUEM, TTPOSIBJICHUE KOJIOTHUECKON KYIbTYPHI.

Memanpeomemmnuwie pe3yibmamol

Pecynamuesnvie
Obyuarowuiicss NOIY4Um 803MONCHOCIb OJisL hopMuposanus ciedyrwux pecyismusHolx Y'V/I:
1eNenoiaraHie, BKIII0Yas MOCTAaHOBKY HOBBIX 1IeJIeH, MpeoOpa3oBaHue MPaKTUIECKON 3a1auu
B IMO3HABATEIHHYIO, CAMOCTOSATEIBHBIN aHAIN3 YCIOBUHN JOCTKEHHUS 1IeTTH HAa OCHOBE y4&Ta
BBIIETICHHBIX YUUTENIEM OPUEHTUPOB JACHCTBHUS B HOBOM YUeOHOM MaTepHale;
TJIAHUPOBAHUE ITYTH JOCTIKECHUS 1IETIeH;
yCTaHaBIIEHUE IENIEBBIX TPHOPUTETOB, BHIJICIICHNE AIbTEPHATUBHBIX CIIOCOOOB TOCTHIKEHUS
1enu ¥ BeIOOp Hanbosee 3phekTHBHOTO crioco0a;
YMEHHUE CaMOCTOSITEIbHO KOHTPOJMPOBATh CBOE BPEMsI M YTIPABIISATH UM;
yYMEHHE MPUHUMATh PEIICHUs B TPOOJIEMHON CUTYyallNH;
MOCTaHOBKA yUEOHBIX 3a/1a4, COCTABJIICHUE TUTAHA U TIOCTIEI0BATEIILHOCTH JICHCTBUM;
OopraHu3aiys paboyero MecTa py BBIIOJHEHUU XUMUYECKOT0 SKCIIEPUMEHTA,
MPOTHO3MPOBAHUE PE3YIBTATOB O0YUYCHHsI, OIICHUBAHIE YCBOCHHOT'O MaTepuana, OI[eHKa
KauecTBa M YPOBHS MOJIYYEHHBIX 3HaHUHN, KOPPEKIUS TIaHa U crioco0a AeUCTBUS MTPH
HEOO0XOAUMOCTH.




lloznasamenvhule
Obyuarowuiicst NOIY4YUmM 803MONCHOCIb OJIsL hopMUposanus ciedyruwux nozuasamenviolx Y'VJI:

MIOWCK ¥ BBIZICNICHUE HHPOPMAIIHH;

aHaJIU3 YCIOBUU U TpeOOBaHUM 3a/1auM, BEIOOD, COMOCTaBICHHE U 00OCHOBAaHUE CIIOC00a
pelieHus 3a1a4u;

BbIOOp Hanbosee 3 PEeKTUBHBIX CLIOCOOOB peLICHHS 3aa4u B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBH;

BBI/IBIDKEHUE M 000CHOBaHME TUIIOTE3bI, BBIOOP criocoba e€ mpoBepKH;

CaMOCTOSITENIbHOE CO3/IaHUE ATOPUTMA ACATEIBHOCTH IIPU PELICHUH MPOOIJIEM TBOPUYECKOTO U
MTOMCKOBOTO XapaKTepa;

YMEHMsI XapaKTepU30BaTh BELUIECTBA 10 COCTaBY, CTPOEHUIO U CBOMCTBAM;

OTNKCHIBAHUE CBOWCTB: TBEPABIX, KHUAKHX, Ta3000pa3HbIX BEUIECTB, BBIACICHUE UX CYIIIe-
CTBEHHBIX NPU3HAKOB;

M300paKeHHe COCTaBa MPOCTEHIIINX BEIIECTB C MOMOIIbI0 XUMUYECKUX POPMYI U CYIIIHOCTH
XUMHUYECKUX PEAKIUNA C TOMOIIbI0 XUMHUUECKUX YPaBHEHUI;

MpoBeJIcHNE HAOIIOACHUIA, ONMCAaHNE TIPU3HAKOB U YCIIOBUI TEUEHUS XUMUYECKUX PEaKIIHA,
BBITIOJIHEHUE XUMHUUYECKOT0 SKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHaJIM3a HAOII0IeHUN 3a
AKCIIEPUMEHTOM, PEIICHHE 33a4, OJyYeHUE XUMUYECKOM HH(OpMALIUY U3 Pa3IUYHBIX UCTOYHUKOB;

YMEHME OpraHU30BbIBaTh UCCIIEI0OBAaHUE C LIENIbI0 IPOBEPKHU TUIIOTE3;

YMEHHE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI,

yYMEHHE 00BbEKTHBHO OIICHUBATH WH()OPMAIIHIO O BEIIESCTBAX U XMMHUECKUX TPOIIECCax,
KPUTHUYECKH OTHOCUTHCS K MICEBIOHAYUYHON HHPOPMALIHIH.

Kowmmynuxamusnule
Obyuarowuiicss NOAYYUM  B03MONCHOCMb OJisL (POPMUPOBAHUSL CNLEOVIOWUX KOMMYHUKAMUBHBIX
yvi:

MOJTHOE ¥ TOYHOE BBIPa’KEHHE CBOMX MBICJIEH B COOTBETCTBUH C 3a/1a4aMH M YCIOBUAMU
KOMMYHUKAIIHH,

a/IeKBaTHOE MCIOJIb30BAHUE PEUEBBIX CPE/ICTB JJIS YUACTHUS B TUCKYCCUHU U apryMEHTAIMH
CBOEH MO3ULIUHU, YMEHHUE NMPEACTABIATH KOHKPETHOE COJEPKAHUE C COOOIIEHUEM €ro B TUCbMEHHON U
yCTHOM (opMe, onpeielieHrne Clioco00B B3aUMOIEHCTBHSL, COTPYAHUYECTBO B ITOMCKe U cOope
nH(popMaLnu;

ofpeieNIeHue CrIocoO00B B3aUMOJIEHCTBUS, COTPYTHUUECTBO B MIOMCKE U cOOpe HHpOopMaluy,
ydacTue B AMajore, MiIaHUpOBaHUE OOIIMX CIIOCOO0B pabOThI, MPOSIBICHNUE YBAKUTEIBLHOTO
OTHOIICHMS K JPYTUM YYaLIUMCS;

OTIMCaHWE COJICPKAHUS BBIITOJHAEMBIX IEHCTBUH C IEIbI0 OPUEHTUPOBKH B TIPEAMETHO-
MPAKTUYECKOH J1eATELHOCTH;

YMEHUS YIUTHIBATH Pa3HbIE MHEHUS W CTPEMHUTHCS K KOOPIWHAIIMY PA3IIMYHBIX TTO3UIHHA B
COTPYJHUYECTBE;

dbopMynupoBaTh cOOCTBEHHOE MHEHUE U MO3UIINIO, apTyMEHTHPOBATh U KOOPIMHUPOBATH €€ C
MO3UIMAMHU MAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM
NeSITeNIbHOCTH;

OCYILECTBIISATh B3aUMHBIN KOHTPOJIb M OKA3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3au-
MOIIOMOIIIb;

IUTAHUPOBATh OOIIHME CIIOCOOBI PAOOTHI; OCYIECTBISITH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
neicTBuil mapTHEpa, yMeTh yOeXK1aTh;

UCTIOJIb30BAaTh aJICKBAaTHBIE SI3BIKOBBIEC CPEACTBA /JIsi OTOOPaKEHUS CBOUX YYBCTB, MBICIICH,
MOTHBOB U MTOTPEOHOCTEH; 0TOOpakaTh B peuu (ONMHUcaHue, 0ObSICHEHUE) COJEPI)KaHNE COBEPIITIAEMbIX
NeiicTBUH, Kak B (popMe TpOMKOI COLMaIM3UpOBAHHON peuH, TaK U B (hopMe BHYTpEHHEH peuH;

pa3BUBAaTh KOMMYHHMKATHUBHYIO KOMITETEHIIUIO, UCTIOIb3YsI CPEACTBA YCTHON U MUCbMEHHOU
KOMMYHHUKAIMH [IPU padoTe C TEKCTaMU y4eOHUKA U TOTIOJIHUTENILHON JINTepaTypoi, CIpaBOYHBIMU
TabInLIaMu, IPOSBISATH TOTOBHOCTH K YBaXEHUIO HHOW TOUKH 3pEHUs IPpU 00CYKIECHUH PE3yIbTaToOB
BBITIOJTHEHHON Pa0OTEHI.




Ilpeomemmnoie pesyromamul

Obyuarowuiics Hayuumcs:

IPUMEHSTh OCHOBHBIE METO/IbI IIO3HAHUS: HA0II0IeHNE, U3MEPEHUE, SKCIICPUMEHT;

OTHCHIBATh CBOMCTBA TBEP/BIX, KHUIAKHX, Ta3000pa3HBIX BEIECTB, BBIACISS UX CYIICCTBCHHbBIE
MIPU3HAKY;

pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOpUH;

pa3ianyaTh XUMUYECKUE U (PU3NYECKUE SIBICHNUS, HAa3bIBaTh PU3HAKU U YCIOBHS MPOTEKAHUS
XMMHYECKUX PEAKIIUI;

coOnroaarTh npaBuia 6e30macHoOi paboThI MPU MPOBEACHUU OIIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

MoJIy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH HX;

XapakTepu30BaTh (PU3NUYECKHE U XUMHUUECKUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHMH, TPOBOJAUTH OMBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA N3YUYEHHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

PacKpbIBATh CMBICT MOHSATHUS «PACTBOPY», BEIUUCISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO
BEILIECTBA B pPACTBOPE, TOTOBUTH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIE paCTBOPEHHOIO
BEIIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIIINYECKOM
PEIIETKH, OMPEENATh BUJ XUMUYECKOW CBS3U B HEOPTaHUYECKUX COCTUHEHUSX;

PacKpbIBaTh OCHOBHBIE IOJIOKEHHS TEOPUU AIEKTPOJIUTUUECKON JUCCOLUAIINH, COCTABIISTD
YpaBHEHUS AJIEKTPOIIUTUUECKON JUCCOIUAIIUHN KUCIIOT, IEJI0UeH, COJIel U peakuii HOHHOTO OOMEHa;

PacKpbIBAaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN, ONIPENEIATh OKUCIUTEND
Y BOCCTaHOBUTEIIb, COCTABIIATh YPABHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKIni;

XapaKkTepU30BaTh B3aUMOCBA3b MEXKAY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILJIOB U
METaJJIOB;

MPOBOJIUTH ONBITHI MO MOTYYEHUIO U U3YYEHUIO XUMHUYECKUX CBOWCTB Pa3/IMYHbIX BEIIECTB;

rpaMOTHO 00paIaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HHU.



Obyuarowuiicss NOIY4Um 803MONCHOCHb HAYYUMbCSL:

BBIIBUT'aTh U MMPOBCPATH SKCIICPUMCHTAJIbHO TUIIOTE3bl O XUMUYCCKHUX CBOMCTBAax BCIIICCTB Ha
OCHOBE MX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYIIaTh B XUMHUYECKHE PEAKIIUU, O XapaKTepe U
IIPOAYKTAX PA3IMYHBIX XUMHUECKUX PEaKIIUii;

XapaKTepPU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIUBATH MPUYNHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapAKTCPUCTUKAMU BCIICCTBA,

COCTABJISITh MOJICKYJISIPHBIC U TTOJIHBIC HOHHBIC YPAaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YPaBHEHHUSM;

MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSIBIISITE OKUCITUTEIIBHBIC UM BOCCTAHOBUTEIIHHBIC
CBOICTBA C YYETOM CTENEHEN OKUCIIECHHUS JIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

BBIJIBUTATh ¥ TIPOBEPATH IKCIICPUMEHTAIBHO THIIOTE3bI O Pe3yJIbTaTax BO3JIECHCTBUS pa3-
JTUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKON peaKIlny;

HCITOJIH30BaTh MPUOOPETEHHBIC 3HAHUS JISI DKOJIOTMYECKH TPAMOTHOTO TIOBEICHHS B
OKpY>KalolleH cpere;

HCITOJIH30BaTh MPHOOPETEHHBIC KITFOUEBBIC KOMIICTECHIIUHU TIPH BBIMTOJIHEHUH IIPOCKTOB U
pelieHnuu yueOHO-UCCIe0BATENbCKUX 3a/1a4 10 U3YUYEHHUIO0 CBOMCTB, CIIOCOOOB MOTYyUCHHS U
pacro3HaBaHUs BEIIECTB;

06’B€KTI/IBHO OLICHUBATH I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHWYCCKUX IMPOLECCAX;

0CO3HABaTh 3HAYCHHUE TCOPETHUUYCCKUX 3HAHUI TTO XUMHUH VIS IPAKTUICCKOM TSI TCIIBHOCTH
YeJI0BEKa;

CO3/1aBaTh MOJIENU M CXEMBI I PelIeHUs] y4eOHbIX U MO3HABATENbHBIX 33/1a4; IOHUMATh
HeO6XO[[I/IMOCTB CO6JHOIICHI/I$I HpGILHHC&HHﬁ, npeajiara€MbiX B MHCTPYKIUAX IO UCITOJIb30BAHUIO
JIEKapCTB, CPEICTB OBITOBON XUMHH U JIP

HopmaruBHas 0a3a

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pem.otr 31.07.2020) «O6 obpa3oBaHuM B
Poccutiickoit deneparum» (¢ u3m.u j101., BCTyM.B cuity ¢ 01.09.2020

2. ®etepalIbHBIN TOCYIaPCTBEHHBIN 00pa30BaTeIbHBIN CTAHIAPT OCHOBHOTO 00MIET0 00pa3oBaHMs
(yrBepx€H npuka3zoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 nexkadps
2010 r.Ne 1897) (pen.21.12.2020

3. denepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTeNbHbIM CTaHIAPT CPEAHEro o0Iero oopa3oBaHus
(yrBepxka€H mpukazoM MuHHcTepcTBa oOpa3oBaHust U Hayku Poccuiickoit ®enepanuu ot 17 mas
2012 r.Ne 413) (pen.11.12.2020

4 Meronnyeckre peKOMEHJAIMU 10 CO3AaHUI0 U (QyHKIMOHHMpoBaHHIO «Touka pocta» Ha Oaze
o011eo0pa3oBaTeIbHbIX OpraHu3aluil (yTBEpKAEHbI pacropshkeHneM MUHHCTEpCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 12 suBaps 2021 r



TemaTnyeckoe IIAHUPOBaHUE MaTepuaja B 8 Kiacce

Ne Tema Conep:xkanue [esieBast ycTaHOBKA Kou-Bo | Ilinanupyemblie pe3yabTaThbl Hcnoan3oBanue
n/n YpPOKa 4acoB odopynoBanust
1 | Meronsl no3Hanusi | [Ipaktuueckas padora Ne 1 «/3yuenne | 3HaKOMCTBO ¢ 1 YMeHue nons3oBarbes Harpe- | Jlaruuk remmepa-
B XMMHMH.OKCIIEPH- | CTPOCHHUS IIJITAMEHU) OCHOBHBIMHM METOAAMH BaTeJIbHBIMU NPUOOPaMu Typsl (TepMonap-
MEHTAJIbHBIE OCHO- HayKH HBIi1), CHMPTOBKA
BBl XUMUU
2 | Meronb mo3nanus | JlabopatopHsiif onbiT Ne 1 «Jlo kakoi 3HaKOMCTBO C 1 Ornpenenarb BO3MOKHOCTb JlaTuuk Temrmepa-
B XMMHMH.OKCIIEPHU- | TEMIIEPATyPbl MOKHO HAarpeTh Belle- OCHOBHBIMHM METOAAMH IIPOBE/ICHUS peakluil ¥ Ipo- | Typsl (Tepmonap-
MEHTaJIbHBIE OCHO- | CTBO?» HAayKH 1IECCOB, TPEOYIOLIUX Harpe- HBIN), CIIUPTOBKA
BBl XUMUU BaHUs
3 | Meronp! mo3nanus | JlabopatopHsrii onbIT Ne 2 «M3mepenue | JlaTh mpeacTaBieHue o 1 YMenue BriOupaTh mpudopsI JlaTuuk Temmepa-
B XMMHUM.ODKCIIEPU- | TEMIIEPATyPbl KUIICHUS BOJBI C TOYHOCTH U3MEPEHUN JUIsl IPOBENICHUS UBMEPEHUM, | Typhbl IJIaTHHOBBI,
MEHTAJIbHBIE OCHO- | IIOMOILIBIO JJaTYMKA TEMIIEPaTypbl U M (POBBIX JATYUKOB U TpeOYIOIMX TOYHOCTH MOKA- | TEPMOMETD,
BBl XUMUU TEPMOMETPa» aHaJIOTOBBIX IPUOOPOB 3aHUH. JIEKTpUYECKas
TUIUTKA
4 | Metoas! no3Hanust | JlaboparopHslii ombiT Ne 3 CdopmupoBatsb npecras- 1 3HaTh npoueccsl, nporekaro- | Jlarunk temnepa-
B xumun.Okcnepu- | «OnpeneneHye TeMneparypbl JIEHUE O TeMIlepaType 1K€ [PH IJIABJIEHUU BELIECTB | TYPhI (TEPMOIMAPHBIiL)
MEHTaJIbHbIE OCHO- | IUIABJICHUS M KPUCTAJUIN3ALMU METallIa» | IUIaBJICHUs, 00paTUMOCTH U UX KpUCTAJIIN3aLUuU
BbI XUMUU IUIaBJICHUS U
KpUCTAJIIN3ALUU
5 | Ileponauanbusie | JlabopaTopHslil onbIT Ne 4 OKCepuMEHTaIbHOE 1 YMeTh 0TIIM4aTh BOJOIPO- JlaT4MK DIIeKTpO-
XUMHUUYECKHE NOHs- | «OnpeneneHye BOAONPOBOIHON U OIpEEIIEHUE TUCTUILIN- BOJHYIO BOAY OT AUCTUJUINPO- | IPOBOJHOCTH,
Trs.YucTele Belle- | AMCTWILIMPOBAHHOM BOJIBI» POBaHHOM U BOJOIIPOBO- BAHHOW, 3HATh, IOYEMY IS uudpoBol Mu-
CTBa U CMECU JTHOM BOZBI IIPOBEJEHUS SKCIIEPUMEHTOB | KPOCKOII
HCIOJIB3YIOT AUCTUIINPOBAH-
HYIO BOJY
6 | [lepBonauaneueie | JlemoHcTparmoHHBIN 3KciepuMeHT Ne 1 | M3yueHune XuMHYeCKIX 1 Ymets oTinuath pusnyeckue | Jlaruuk temmepa-
XMMHUUYECKHE NOHS- | «Bblaenenue v noraomeHue Tensia — ABJICHUN IIPOLIECCHI OT XUMUYECKHX Pe- | Typhl IUIATUHOBBIN
Tis.dusnyeckrne 1 | IPU3HAK XUMHAYECKOW PEaKIINM» aKIMi
XUMHUYECKHE SIBIIE-
HUs
7 | IlepBoHavyanbHble | JIeMOHCTpAIIMOHHBIN SKCTIEpUMEHT No W3yueHue siBneHui npu 1 3HaTh, 4YTO NPU NIPOTEKAHUU [TpuGop 11t ONBITOB
XUMHUeckue noHs- | 2.«PasnoxeHue BOJbl AIEKTPUIECKIM Pa3I0KEHUH CIIOKHBIX Be- peaxKuuil MOJIEKYJIbI BEIIECTB | C DJIEKTPUUECKUM
tus.IIpocteie n TOKOM» IECTB pa3pylLiaroTcs, a aTOMBI CO- TOKOM
CJIO’KHBIE BEIlleCTBA XpaHsATCs (1715 BEIIECTB €
MOJIEKYJISIPHBIM CTPOEHUEM )
8 | IlepBoHauanbHble | JleMOHCTpallMOHHBIN SKCIIEPUMEHT No ODKCIEPUMEHTAIIEHOE 1 3HaTh (OPMYIUPOBKY 3aKOHA | Bechl 35ieKTpOHHBIE




XUMHNYCCKUEC ITIOHA-
THS.3aKOH COXpa-
HCEHUA MacCChl BE-

3.«3aK0H COXpaHEHUsI MAaCChl BELIECTBY»

OKa3aTeILCTBO JIEUCTBUS
3aKoHa

Y YMETb IPUMEHATH €r0 HA
MPaKTUKE, MPH PELICHUH pac-
yE€THBIX 3a74a4

1IECTB
Ne Tema Conep:xkanue IesieBasi ycTaHOBKA Kou-Bo | Ilinanupyemblie pe3yabTaThbl Hcnoan3oBanue
n/n YpOKa 4acoB odopynoBaHust
9 | Knaccel Heopranu- | JleMOHCTpallMOHHBIN SKCIIEpUMEHT No OKCNEPUMEHTAIIBHO OIpe- 1 3HaTh 00BEMHYIO JIOJTIO CO- [Tpubop mis
YECKUX COE/INHE- 4.«OnpeneneHne cocraBa BO3IyXxa» JIEJIUTDH COJIEPI)KAHNE KHC- CTaBHBIX YacCTEH BO3/1yXa OIIpe/IeNICHUS CO-
Huii.CocTaB BO3- J0poja B BO3AyXe CTaBa BO3/lyXa
Jyxa
10 | Knaccel Heopranu- | [Ipaktudeckas padora Ne 2 «Ilonyuenue | CHHTE3 COJIM U3 KUCIOTHI 1 YMeTh NpOBOAUTH MPOCTEM - Hudposoit Mu-
YECKUX COE/INHE- MEIHOI0 KyIopoca U OKCHJIa MeTallia LI1€ CUHTE3bl HEOPraHuve- KpOCKOII
Hui.CBoiicTBa CKHX BELIECTB C UCIOJIb30Ba-
KHCJIOT. HHUEM UHCTPYKIIUU
11 | PacTtBOpHBI JIabopartopusiii onbIT Ne 5 «M3yuenue Uccnenosars 1 Nmets npeacrasienue o pa3- | Jlaruuk tremnepa-
3aBUCHUMOCTH PaCTBOPUMOCTH BEILLECTBA | 3aBUCUMOCTh HOM 3aBUCUMOCTH PacTBOPU- | TYphl IUIATUHOBBIN
OT TeMIIePaTypbI» pPacTBOPUMOCTH OT TEMIIE- MOCTH BEUIECTB OT TEMIIepa-
paTypsl TYpBI
12 | PacTtBOpHBI JlabopartopHslii onbiT Ne 6 Iloka3zaTe 3aBUCUMOCTH 1 YmeTs ucnonb3oBath nudpo- | Lludbpooit mu-
«Habnroenue 3a pocTOM KpUCTANIOB» | paCTBOPUMOCTH OT TEMIIE- BOI MUKPOCKOII JIJIsl U3YUEHUsI | KPOCKOII
paTypsbl (hOpPMBI KPHUCTAIIIOB
13 | PacTBOpsLI. JlaGoparopHblii onbiT Ne 7 CdopmupoBaTh NOHATHUS 1 Nwmets npencrasienue o pa3- | Jlaruuk remmnepa-
«IlepechllIeHHBIN pacTBOP» «pa3z0aBiIeHHBIN JIMYHOM HACBIIIEHHOCTH pac- | Typbl INIATUHOBBIN
pacTBOp», «HACHIIIEHHBII TBOpPA pacTBOPsIEMbIM Bellle-
pacTBoOp», CTBOM
«TEPECHIILICHHBIN
pacTBop»
14 | PacTtBOpHI [IpakTuueckas padora Ne 3 CdopmupoBats npeacTas- 1 YMeTb onpenensaTb KOHIIECH- JlaT4MK ONTHYECKOMN
«OrnpeneneHne KOHIIEHTPAMK BELECTB | JIGHUE O KOHIEHTPALuu TpaLMIO pacTBOPA, UCNONb3ys | IUIOTHOCTU
KOJIOPUMETPUYECKUM I10 KaJTuopo- BEIIECTBA U MHCTPYKLHUIO
BOYHOMY Tpauxy» KOJIMYECTBEHHOM aHAJIN3€E
15 | Kpucramnoruapa- | Jlaboparopusiit onbIT Ne 8 CdopmupoBath noHsTHe 1 3HaTh CIOCOOHOCTH KpucTai- | JlaTumk remmnepa-
THI «OrnpeeneHue TeMnepaTypsl «Kpucramnoruapar» JIOTUAPATOB pa3pylIaThCs MPU | Typhl MJIATHHOBBII
pa3IoKEeHUs] KPUCTAIIIOTHAPATA» HarpeBaHuu
16 | Kmaccer Heopranu- | [Ipaktndeckas padora Ne 4 CdopmupoBats npeacTas- 1 YmMmets onpenensats pH pac- HMatunk pH

YEeCKUX COEINHE-
Huit.OCHOBaHUA

«Onpenenenue pH pacTBOPOB KUCTOT U
HIeJI0YEei»

nenue o pH cpenbl kak
XapaKTePUCTUKU
KHCJIOTHOCTH pacTBOpa

TBOPOB




17 | Knaccel Heopranu- | JIaGopatopHslii onbIT Ne 9 CdopmupoBats npencras- 1 IIpumenaTs ymeHus o onpe- | Jaruuk pH
YECKUX COEIMHE- «Omnpenenenue pH paznuunbIxX cpea» neHue o mkane pH nenennto pH B mpakTuyeckoit
Hui.OCHOBaHHUS JIESATEIbHOCTH
18 | Knaccel nHeopranu- | JIaGopatopusiii onbIT Ne 10 «Peakuus OKCHepUMEHTANIBHO J10Ka- 1 ITonumarts cymnocTh npouec- | Jlaruuk pH, nosarop
YECKUX COCIMHE- HeUTpanu3auum».JJleMOHCTPallMOHHBIA | 3aTh XUMHUYECKHE ca HEWTpaJln3aluy U IPUMe- 00BbEMa )KUIKOCTH,
HUNA. XUMHUYECKUE skcriepuMeHT Ne 5 «OcHo- CBOMCTBAa OCHOBaHUU HSTH MPOLIECC HEHTpan3anuu | OropeTka, TaT4uK
CBOHCTBa OCHOBa- | BaHud. TenoBoil adext peakuuu HAa TPAaKTHUKE TEMIIEPATYPBI
HUM TUJIPOKCHU/Ia HATPUS C YTIIEKUCIIBIM IJIATUHOBBIN, TaTUUK
razom» JIaBJICHUS, MATHUT-
Hasl MellajgKa
Ne Tema Conep:xkanue IesieBasi ycTaHOBKA Kou-Bo | Ilinanupyemblie pe3yabTaThbl HUcnoan3oBanue
n/n YpOKa 4acoB odopyroBanust
19 | CgoiictBa Heopra- | Jlaboparopusriii onbiT Ne 11 Hcnonp30Barh noIy4YeH- 1 YMeTh onpenesiTe KUCIoT- Jaruuk pH
HUYECKUX COENIU- «OrnpeseneHue KUCIOTHOCTH TOYBbI» HbIE 3HAHUS JUIs OIpesie- HOCTb I10YB
HEHUN JICHUS KUCJIIOTHOCTH pac-
TBOPOB
20 | Xumnyeckas cBsa3b | [leMoHCTpanMoHHbIH onbIT Ne 6 IToxazatk 3aBUCUMOCTb 1 VYMmers onpenensaTs Tan kpu- | Jlarunk temmepa-
«Temneparypa 11aBIeHUs BELECTB C (u3HYECKUX CBOWCTB Be- CTAJUTMYECKUX PEUIETOK 110 TYpbI IJIATUHOBBIH,
Pa3HBIMM TUIIAMU KPUCTAIUIMUECKUX LIECTB OT THIIA TEMIIEPATYPE IUIABJICHUS JaTYUK TEMIIEPATyPbl
PELIETOK XUMHYECKOU CBS3U TepMONIaPHBIN
TemaTH4eckoe NJIaHUPOBaHHE MaTepuasa B 9 Kiacce
Ne Tema Coaepxanue IeneBas ycTaHOBKA Kon-Bo | Ilnanupyemsie pe3yibTaThl Hcnoab3oBanue
n/n YpOKa 4acoB 000py10BaHuUs
1 | Teopus snexTpo- JlemoHcTpannoHHbIN onbIT Ne | Ilokazatp, 4To pacTBOpE- 1 3HaTh, 4YTO PaCTBOPEHUE — JlaTuuk Temnepa-
TuTHYecKo aucco- | «TemnoBoil 3pdeKT pacTBOpeHus HHE BEILIECTB UMEET P (bU3UKO-XUMHYECKUN TYpPBI IUIAaTUHOBBIN
LA BELIECTB B BOJE» MIPU3HAKOB XUMHUYECKOM Iporecc
peakuuun
2 | Teopus smekTpo- [IpakTuueckas padbora Ne 1 BBenenue noHsaTui «dmek- 1 YMeTh 3KCIEPUMEHTAIBHO JlaT4MK AIIEeKTpOo-
JUTUYECKON AUCCO- | «DJIEKTPOJIUTHI U HEDIEKTPOIUTHD) TPOJUT» U «HEDIIEKTPO- OIIPEAEIATD DIIEKTPOJIUTHI U IIPOBOJAHOCTH
Ualuu JIUT» HEDIIEKTPOJIUTHI
3 | Teopus snekTpo- JlaGopartopuslii onbIT Ne 1 «BnusHue CdhopmupoBath mpeacTas- 1 3HaTh, KAKOE BIUSHUE OKa- JlaT4MK DIIeKTPO-




JIATUYECKOM TUCCO-
180561007051

PAaCTBOPUTCIIA HA JUCCOLUALIUTO»

JIEHUE O BJIIMSIHUU PACTBO-
puTeNs Ha TUCCOIUAIIAIO

3BIBAET BOJIA HA JUCCOIIHA-
LIHIO BEIECTBA

IIPOBOJHOCTHU

AJIEKTPOJINTA
4 | Teopus anexTpo- JIaGopartopusrii onibIT Ne 2 «CuibHbIe U | DKCIIEPUMEHTAIBHO 1 YMeTb onpenensars CuibHble | [laT4uK 25eKTpo-
JUTUYECKON AUCCO- | ci1a0ble JIEKTPOIUTHI» BBECTH MOHSTHE «CJIa0bIN U cy1abble IEKTPOJIMUTHI € II0- | IPOBOJHOCTH
nuanuu. CuibHbIe NEKTPOIIUT» MOILBIO JaT4YHKa 3JIEKTPOIPO-
U cyabble IEeKTPo- BOJHOCTH
JIUTBI
Ne Tema Conep:xkanue IesieBasi ycTaHOBKA KoJu-Bo | Illnanupyembie pe3yJibTaThl Hcnoan3oBanue
n/n ypoOKa 4acoB odopyroBaHust
5 | Teopus anexrpo- JlabGopaTopHbIit onbIT Ne 3 CdopmupoBath mpeacTas- 1 3HaTh 3aBUCUMOCTD 3JIEKTpO- | JlaTyuk 31eKTpo-
JUTUYECKON AUCCO- | «3aBUCUMOCTD JIEKTPOIPOBOIHOCTH JIEHHE O 3aBUCUMOCTH IIPOBOJHOCTHU PacTBOPOB OT IIPOBOJAHOCTHU
Lanuu PacTBOPOB CHUJIBHBIX 3JIEKTPOJIUTOB OT JEKTPOIPOBOJIHOCTH pac- KOHLIEHTPallui MOHOB
KOHLIEHTPALlUH HOHOBY TBOPOB OT KOHLIEHTPALIUU
HOHOB
6 | Teopus smexTpo- [IpakTuueckas padora Ne 2 3aKpenuThb 1 YMeTh 3KCIIEPUMEHTAIBHO JlaT4MK DIIeKTPO-
JUTUYECKOHN Aucco- | «OmnpenenaeHre KOHIEHTPALMH COJIA 110 | MIPEACTABICHUE O OIIPEAEIATh KOHLICHTPALUIO IIPOBOJAHOCTH
Uauu AJEKTPOIPOBOIHOCTH PacTBOpa 3aBUCHUMOCTH 3JIEKTPO- COJIA B PaCTBOPE € MIOMOIIBIO
IIPOBOJHOCTHU PACTBOPOB JlaT4YMKA dJIEKTPOIPOBOIAHO-
OT KOHIEHTPAllMl HOHOB CTH
7 | Teopus snexTpo- JIaGopatophslii onbIT Ne 4 HccnenoBats 1 IIpuMeHATH 3HAHUA O peak- JlaT4MK BIIEKTPO-
JUTUYECKOH aucco- | «B3aumonericTBue rugpokcuaa 0apusi ¢ | 0COOEHHOCTH MPOTEKAHUS MU HEUTPAIU3AIMU B HHBIX MPOBOJHOCTH,
LAALH. CEPHOI KUCIIOTOW» peakuuu HeUTpanu3auu YCIIOBUSAX 703aTop 00bEMa
Peakuuu nonHoro KHUJIKOCTH, OrOpeTKa
oOMeHa
8 | Teopus rmekTpo- JIaGopartopHblif onbIT Ne 5 DKCrepuMEHTANIbHO MOKa- 1 3HaTh, 4TO BCE pacTBOpUMBbIE | JlaTumk 31eKTpo-
JUTUYECKOH aucco- | «OOpazoBaHue Coe aMMOHUS» 3aTh 00pa3oBaHNE HOHOB B BOJIE COJIU SIBJISIFOTCS CUJIb- | IIPOBOJHOCTH
Uauu P peakluy aMMHaKa C HBIMH 3JIEKTPOIUTAMU
KHCJIOTAMH
9 | Xummueckue peak- | JlaboparopHsIii onbiT Ne 6 «3ydeHne N3yuenne okncauTenbHO- 1 Nwmets npencrasnenue o re- | [JaTumk temmepa-
1. OKUCIUTENBHO | peaKIuU B3aUMOACHUCTBUS Cylb(uUTa Ha- | BOCCTAHOBUTENBHBIX MPO- IUIOBOM 3 HEKTe OKUCIHU- TYpBbI IJIATUHOBBIN
- BOCTAHOBHUTENb- | TPUS C MIEPOKCHUIOM BOJIOPOIA» LIECCOB, MMPOTEKAIOIIUX C TEIbHO-BOCCTAHOBUTENBHBIX
HbIE PEAKIIUU BBIJIEJICHUEM DHEPIUU peakuuit
(OBP)
10 | Xumuueckue peak- | JlaboparopHsrii onbIT Ne 7 «M3menenne | Jlokaszark, 4To B Tporiecce 1 Nwmets npencrasnenus o pa3- | Jatunk pH
mun.OBP pH B X011€¢ OKMCIUTENBHO-BOCCTAHO- npotekanus OBP JIMYHBIX TPOAYKTAaX OKUCIIH-

BUTEJBHBIX PEAKLIUAI

BO3MOKHO 00pa3oBaHHe
KHCJIOTHI WM IEJIOUH

TCIIBHO-BOCCTAHOBHUTCIIBHBIX
peakuui




11 | Xumuueckue peak- | JlaboparopHslii onbiT Ne 8 KonnuectBeHHO 1 3HaTh, 4YTO METAJUIBI ABIAIOT- | JlaTuuK HanpsKeHUs
unn.OBP «CpaBHUTENIBHAS XapaKTEPUCTUKA 0XapaKTEPU30BaTh Cs1 BOCCTAaHOBHUTEJIIMU C pa3-
BOCCTaHOBUTEIHHOW CITIOCOOHOCTH BOCCTAHOBUTEJIBHYIO HOW BOCCTaHOBUTEJIBHOM CIIO-
METaJIJIOB) CIIOCOOHOCTH METAJJIOB COOHOCTBIO
12 | Xumudeckue peak- | JleMoHCTpanmoHHBIE OMBITHI No 2 N3y4nTh 3aBUCUMOCTH 2 3HaTh 3aBUCUMOCTH CKopocTu | [Ipubop mist wit-
uu.Ckopocts Xu- | «M3ydueHne BIUSHUSA pa3InYHbIX CKOPOCTH peakLuu OT peaKIyu OT Pa3NUYHBIX (Pak- | JIOCTpPALUU 3aBU-
MUYECKON peakuu | GaKkTOpOB Ha CKOPOCTh PEAKIIHI) pa3nu4HbIX (HaKTOPOB TOPOB — TEMIIEPATyphbl, KOH- CUMOCTH CKOPOCTHU
LIEHTPALUU PEarupyrolIuX Be- | XUMUYECKOU
LIECTB, KaTajau3aropa, IpUpo- | peaklHu OT YCIOBUU
IIbl BELIECTB, IJIOLIaN
CONPUKOCHOBEHUS BELIECTB
Ne Tema Conepxanue [esieBast ycTaHOBKA Kou-Bo | Ili1anupyemble pe3yjibTaThl Hcnoab3oBanue
n/n ypokKa 4acoB o0opynoBaHust
13 | Hemeramnbr.l'amo- | JleMoHCTpannoHHBIH ombIT Ne 3 DKCrepUMEHTAIBHOE U3Y- 1 3HaTh pU3NYECKUE U XUMUYe- | Ammapar s
TEHBI «M3yuenne pu3nYecKux U XUMUUYECKUX | YeHUE (PUBNYECKUX U XU- CKHE CBOWCTBA MIPOBEACHUS XH-
CBOWCTB XJIOpa» MHYECKHUX CBOMCTB XJIOpa rajoreHoB. Y METh MHYECKHUX MPOLIECCOB
3aMuChIBaTh YPaBHEHHUS (AITXP)
peaKkuuii raJoreHoB ¢ Me-
TaJulaMH, HEeMETAJlJIaMU, UX
Pa3IMYHYI0 OKHCIUTEIbHYIO
CIIOCOOHOCTh
14 | I'anorenst [IpakTuueckas padbora Ne 3 Onpenenuts copepkaHue 2 YMeTh NIPUMEHATh HOHOCE- JlaTuuk xyopua-
«Ornpenenenue coaepKaHus XJI0pua- XJIOPUJ-MOHOB B UCCIIEY- JIEKTUBHBIE TaTYUKU HMOHOB
MOHOB B IMUTHEBOH BOJIEN €MBIX pacTBOpPax
15 | CepoBogmopon, JIeMOHCTPAaLlMOHHBIN OIIBIT: N3yunth nabopaTopHble 1 3HaTh J1abopaTopHbIE CIOCO- | Ammapar aJis
CyabGuIbI «[lonydyenue cepoBoOpO/Ia M U3yYEHUE | CIIOCOOBI MOTYUECHHUS OBl TIOJTyYEHHS] CEpOBOJIOPO- | MIPOBEIEHUS XU-
€r0 CBOWCTB. CEpOBOAOPOJA, ETO 1a, ero pU3nYecKue U XUMHU- | MHUYECKUX peaklui
JlaGoparopHblil onbIT: «CHUHTE3 CBOMCTBA U CBOMCTBA yeckue cBoiicTBa. Ymertsb npo- | (AIIXP), nmpubop nis
cepoBogopoaa.KauecTBeHHbIE peakiuul | CyIb(QHI0B BOJWTH KaUE€CTBEHHBIE IIOJIy4YEHHUs ra30B
Ha CepOBOJIOPOJ U CYIb(UIBI) peaxkiuu Ha cepoBOAOPOJ 1 i anmnapat Kumnmna
COJIM CEpOBOJIOPOIHOM KHUC-
JIOTBI, COCTABJIATH COOTBET-
CTBYIOILIME YPABHEHUS XUMHU-
YECKHUX Peakui
16 | Hemeramibl.Okeu- | JleMOHCTpallMOHHBIHN OMBIT Ne N3yuuTth cBOMCTBA CEpHU- 1 3Hath pusndeckre u XumMuue- | Ammapat Jist

1wl cepbl.CepHU-
CTast KUCJIOTa

4« 3yueHne CBOMCTB CEPHUCTOTO rasza
Y CEPHUCTOU KHCIIOTHI»

CTOro rasa

CKHE CBOMCTBA CEPHUCTOIO
ra3a.YMeTb 3alucChIBaTh
ypaBHEHUS pEaKIUii rasa c
BOJIOM, CO IIEJI0YaMU

HpOBeI{eHI/Iﬂ XHU-
MHUYCCKUX peaKL[I/Iﬁ
(ATIXP)




17 | Hemeramisl. Am- JIaGopatopuslii onibIT Ne 9 «OCHOBHBIE | DKCIIEPUMEHTAIBHO JOKa- 1 3HaTh, 4TO pacTBOp aMMuaka | /laTuuk anexrTpo-
MUaK CBOMCTBAa aMMHAKa» 3aTh IPUHAJICKHOCTD B BOJI€ — CJIA0bIi1 371eKTpO- IIPOBOJHOCTH
pacTBOpa aMMHaKa K JUT.Y METh ONPEAEIATh 3TO
CJ1a0BbIM 3JIEKTPOJIUTAM CBOMCTBO C IIOMOILBIO JaT4U-
Ka 2JIEKTPOIPOBOIHOCTH
18 | Okcup azora (IV) | JleMOHCTpallMOHHBIE OTIBITHI: N3yunTh NpOMBILLIIICHHBIE 1 3HaTh NPOMBIIUIEHHBIE U J1a- | TepMope3ncTopHbIii
«ITonyuenne okcuaa azora (IV) u 1 1a00paTOPHBIE CIIOCOOBI OopaTopHBIE CIIOCOOBI MOy~ | JATYHK TEM-
U3Y4YEHHE €ro CBOMCTB»; «OKUCIEeHNE IIOJIy4YEHUSI OKCHJIA a30Ta yeHust okcuaa asora (IV), ero | nmepatypsl, 1aTUUK
okcupa aszota (II) mo oxcuma azora (IV), ero cBolicTBa, pu- (bU3UYECKHEe U XUMUYECKUE pH, natuuk si1ek-
(IV)»; «B3aumopaeiicTBue okcua a30Ta | MEHEHHUE B IPOU3BOJICTBE CBOMCTBA.YMETb COCTABJIATh | TPOIPOBOJHOCTH,
(IV) ¢ Boz10¥i 1 KUCIIOPOJIOM, MOTY4YEHHUE | a30THOM KUCIOTHI COOTBETCTBYIOIIINE anmapar I Ipo-
a30THON KHCIOTHD» YpaBHEHUSI XUMUYECKHUX BEJICHUS XUMUYe-
peaxkuui. CKUX peaKkLun
YMetrb 00bsicHATh IpuMeHe- | (AIIXP), maruuTHas
Hue okcua azora (IV) B mpo- | Memanka
M3BOJICTBE A30THOM KUCIIOTHI
Ne Tema Coaepixanue LeneBas ycTaHOBKA Kon-Bo | Ilnanupyemsie pe3yibTaThl Hcnoab3oBanue
n/n ypoKa 4acos odopynoBanust
19 | Asornas kucnora u | IIpaktudeckas padora Ne 4 OKCIepUMEHTAIIBHO OIpe- 2 YMeTh ucnonb3oBaTh HOHOCE- | JlaTunk HUTpaT-
e€ conu «OrnpeeneHue HUTpaT- HOHOB B JEJIUTh COJIep’KaHue HU- JIEKTUBHBIE TATUUKH JUIS HMOHOB
IIUTATEIEHOM PacTBOPE» TPaT-MOHOB B pacTBOpax OIIpEeZEIIEHUS] HOHOB
20 | MunepanbHBIE JlaGopartophsiif onbiT Ne 10 DKCrepuMEHTAIbHO 1 YMeTh 3KCIEPUMEHTAIBHO JlaT4MK DIIeKTpO-
ynoOpeHus «OrnpeneneHne aMMHaYHOM CEJUTPBl U | pa3iIu4aTh MOYEBHUHY U OIIPENEIATH MOYEBUHY IIPOBOJHOCTH
MOYEBHUHBI» MUHEpaJIbHbIE y100peHus
21 | Meramst.Kanb- JlaGopartopubiii onbiT Ne 11 DKCIEepUMEHTANIBHO yCTa- 1 3HaTh CBOMCTBA COENMHEHUN | J/laT4uMK AyeKTpo-

muiit.Coe quHEHNS
KaJIbIIHAS

«B3auMoielicTBUE N3BECTKOBOM BOJIBI C
YIJIEKUCIIBIM Ta30M»

HOBUTH 00pa30BaHUe
CpeaHEN U KUCIION COJTI

KaJIbLIWS U €0 3HaYCHUE B
MIPUPOJIE U )KU3HU YEIIOBEKa

MIPOBOJTHOCTH,
MarHUTHas MeIIaiKa,
npubop JuIs
MOJTY9EHHS Ta30B
v annapat Kunma




22

Metamisl.)Kene3o

JIaGopatopHslii onbIT Ne 12
«Oxucnenne xerne3a BO BIaKHOM
BO3IyXe»

Hccnenosate mpouece
3JIETPOXUMHUYECKOM
KOPPO3HH XKENE3a B
BO3/1yX€

3HaTh, 4YTO NPOLIECC KOPPO3UU
METAJUIOB MPOTEKAET B
NMPUCYTCTBUH BOAbI U KUCJIO-
pona.3Hatk (HaKkTOpsl, yCKO-
pAIOIIKE IPOLIECC KOPPO3UH

JlaTuuk maBlIeHUS
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