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Pagouasi mporpaMma mo XumMum Ui 8—9 KJ1accoB ¢ UCMOJIL30BaHHEM 000PY10BaHNs LIEHTPA
«Touka pocra»

Ha 06aze 1eHTpa «Touka pocTa» oOecrieunBaeTcs peanu3anus
00pa30oBaTeNbHBIX  MPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOM HalPaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAHHMSIMH 3aKOHOJIATEIbCTBA B chepe 00pa3oBaHuUs U C yUETOM
pekoMenanuii depepanbHOro oreparopa y4eOHOTro mpeaMera « XUMHESD».

OOpasoBarenbHasi MporpaMMa IMO3BOJSIET WHTETPUPOBATH PEAM3YEeMbI€ TOIXOJbI, CTPYKTYPY H
CoJlepKaHue TMPHU OpraHu3aluu oOydYeHHs XUMUU B 8—9 Kiaccax, BBICTPOCHHOM Ha 0asze Jro0oro us3
JOCTYIHBIX ydeOHOMeTOANYeCKHX KoMILTekcoB (YMK) .

Hcnons3oBanue obopynoBanus «Touka pocta» mpu peanuszanuu aanHoil OIl mo3Bosser co3nath

yCJ10BUA:

* I paClIMPCHUA COACPIKAHUSA IIKOJIbHOI0 XUMHUYCCKOI0O 06pa3OBaHI/I$I;

< I MTOBBILICHUS MI03HABaTEIbHON AKTUBHOCTH 00y4aromuxcs B
€CTECTBEHHOHAY4YHOH00IIaCTH;

*  IJI1 pa3BUTUA JTUYHOCTHU pe6éHKa B IIpoLecce 06y‘I€HI/I$I XUMHH, €TI0 CHOCO6HOCT€I‘/'I,

(hopMHPOBaHUS U yIOBIETBOPEHUSI COI[MAJIBHO 3HAUUMBbIX HHTEPECOB U MOTPEOHOCTEH;

« s paboThl ¢ OAAPEHHBIMM ILKOJBHUKAMH, OpPraHU3alliM UX Pa3BUTUS B Pa3IMYHBIX
o0acTax oOpa3oBaTeIbHOM, TBOPUECKOM EATEIbHOCTH.

I[IlnanupyemMbie pe3yJibTaTbl OCBOEHHMSI Y4eOHOro mpeaMera «XHMHS» € ONHMCAHHEM
YHHMBEPCAJBbHBIX YU4eOHBIX /IefiCTBHI, JOCTUTaeMbIX 00yYAIOIIUMHCH
Juunocmmnule pezyiomamaot
Obyyarowuiica nOIYUUM 8O3MONACHOCY O hOpMUPOBanUs CLedYIOWUX TUYHOCMHBIXY V]
. oTpejieNieHue MOTHUBAIIUU U3YYEHHUs y4eOHOro MaTepuarna;
. OIICHMBAHME YCBAaMBAE€MOTO YYEOHOro MaTepHalia, HMCXOAsl W3 COIHAIBHBIX |

JIUYHOCT HBIX HCHHOCTCﬁ;

. MOBBILIEHHE CBOEr0 00PAa30BaTENLHOIO YPOBHS U YPOBHS TOTOBHOCTH K U3yUEHUIO
OCHOBHBIX HCTOPUYECKHX COOBITHI, CBI3aHHBIX C PA3BUTHEM XMMHHU U OOIIECTBA;

. 3HaHHWEC IIPpaBUJI IMTOBEACHHUA B HPGSBBIqaﬁHBIX CUTyalusiIX;

. OLICHMBAHHE COLMATILHON 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMUEI;



YVI:

. BIIAJICHUE npaBwiiaMd  Oe30macHOro oOpamieHus ¢ XUMUYECKUMU
BellecTBaMU U 000pyAOBaHUEM, POSBICHHE SKOJIOTHUECKON KYJIbTYPHI .

Memanpeomemmnuwie pe3yibmamol

Pecynamuesnvie

Obyuarowuiicss NOIY4YUmM 803MOACHOCIb 0151 POPMUPOBAHUS CLEOVIOWUX pecyIamueHbixY V] :

. HeNenoiaraHie,  BKJIIOYAas  MOCTAHOBKY  HOBBIX  Ielied, mpeoOpa3oBaHUE
MPAKTUYECKON 3a7jaud B MO3HABATENIbHYIO, CAMOCTOSTEIbHBINA aHAINU3 YCIOBUN AOCTHKEHUS LIEIH
Ha OCHOBE Y4€Ta BBIICJICHHBIX YYUTEJIEM OPUECHTUPOB JICHCTBUS B HOBOM yueOHOM MaTepuae;

. IUTAHUPOBAHKE ITyTH JTOCTHKEHUS LIEeTeH;

. yCTaHaBIIEHUE I[EJIEBBIX MPUOPHUTETOB, BBIJICTICHUE  albTEPHATUBHBIX

Croco00B JOCTHXKEHHUSI IIeJIM U BBIOOp Hambosee 3¢ (HEeKTUBHOTO criocoba;

. YMEHHUE CaMOCTOSTENIBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIATH UM;

. YMEHHE IPUHUMATh PEIICHUs B IPOOIEMHOMN CUTYallUH;

. IIOCTaHOBKA y4eOHBIX 33/1a4, COCTABJICHHUE [UIaHA U ITOCIIEeI0BATEIbHOCTU ICHCTBUH;
. opraxu3zaiys pabodero Mecra npH BBIIIOJHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;

. IPOTHO3UPOBAHKUE PE3YJIbTATOB OOYYEHHMs, OLICHUBAHUE YCBOECHHOIO MaTepuaa,

OIIEHKAa KauyeCcTBa M YPOBHS TOJYYCHHBIX 3HAHHM, KOPPEKIUS TUIaHAa M CII0c00a JEHCTBUS TpH
HEO0OXOIUMOCTH .

Hosznasamenvhble

Obyuarowuiicst NOIY4YUm 803MONCHOCIb OJisL POPMUPOBAHUS CLEOYIOUIUX NOZHABANEILHBIX

. MOMCK U BbIIeNIeHuEe HHPOpMaIIHH;
. aHaJ M3 yCIIOBUM W TpeOOBaHWU 3a/a4yi, BHIOOp, COMOCTaBIEHWE W OOOCHOBAHHUE

crioco0a perIeHus 3a1a9H;
. BbIOOp Hamnbonee 3()(PEeKTUBHBIX CIOCOOOB pelIeHHUs 3aJa4d B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBI/IBIJKEHUE M 000CHOBaHME TUIIOTE3bI, BBIOOP Crioco0a e€ MpoBEpKH;

. CaMOCTOSITENIbHOE CO3/IaHHE QITOpUTMAa  JICATENHHOCTH MPU  PEIICHUU
npo0em



TBOPYECKOTO M TOMCKOBOTO XapaKkTepa,

. YMEHMSI XapaKTepU30BaTh BEUIECTBA [10 COCTaBY, CTPOSHUIO U CBOMCTBAM;
. OIKCBIBAHUE CBOMCTB: TBEPABIX, KHUJKHUX, 'a3000pa3HbIX BELIECTB, BBIACICHHE MX

CYHICCTBCHHBIX ITPU3HAKOB;

. I/I306pa}K€HI/Ie CcoCTaBa HpOCTCﬁMHX BCIICCTB C IIOMOIIBIO XUMHWUYECCKUX (bOpMYJ'I n

CYIIIHOCTU XMMUYECKUX PEAKLUI C IOMOIIBIO XUMUUYECKUX YPABHEHUH;

. MIPOBEICHUE HAOJIIOACHUH, OMMCAaHUE MPU3HAKOB M YCIOBUM TCUCHHS] XMMHYECKUX
peakuid,

BBIITOJIHCHHEC XUMHNYCCKOI'O OKCIICPUMCHTA, BBIBObI Ha  OCHOBC aHaJIn3a

HaOJIIOIEHNI 3a HKCHEPUMEHTOM, pEIICHHE 3a/1ad, TOJTy4YeHHE XUMHUYECKOW HH(pOpMaruu u3
Pa3IUYHbIX

HUCTOYHHKOB;
. YMEHHE OpraHU30BbIBATh UCCIIEJOBAHUE C LENBI0 IIPOBEPKU THIIOTES;
. YMEHUE J1e/1aTh YMO3aK/II0UeHHs (MHAYKTUBHOE U [0 AHAJIOTUH) U BBIBOJIBI;
. yMEHHE OOBEKTHUBHO OICHMBATh HH(GOPMAIMIO O BEIIECTBAX W XUMHUYECKUX
npoueccax,KpUTHIECKH OTHOCUTHCS K NICEBAOHAYYHON HHpOpMAaIIHH.

KOMMVHMKCZWZM(?Hbl@

Obyyarowuiics NOIYUUM 03MONCHOCIb 01 POPMUPOBAHUSA CIEOVIOUWUX KOMMYHUKANUBHBIX

YVi:

. IOJTHOE M TOYHOE BBIPRKEHHE CBOMX MBICIEH B COOTBETCTBUM C 3aJayaMu M|
yCIIOBUSIMAKOMMYHUKAITIH;

. aJICKBaTHOE UCIIOJIb30BAaHUE PEUEBBIX CPEICTB Ui YYacTUsl B TUCKYCCHUH M apTyMEHTAIlUU
CBOCH TIO3WMIIMU, YMEHHE TIPEJICTABIATh KOHKPETHOE COAEp)KaHUE C COOOIICHWEM ero B MUCHhbMEHHOW U
ycTHOM (opme, ompeneneHue crnocoOOB — B3aMMOJAEHCTBHS, COTPYIHMYECTBO B TOCKE M cOope
uH(pOopMaLnu;

. orpeneneHue crnocoOOB B3aMMOJEHCTBHS, COTPYIHHYECTBO B IOUCKE U cOope uHGOp
MaIiH, y4acTue B AUajore, MiaHUpOBaHUE OOIMIMX CIOCO00B paboThI, MPOSIBIIEHUE

YBAXKUTCIIBHOTO OTHOIICHUA K APYIUM YyUaIIUMCH



. ¢dopmyaHrpoBaTh COOCTBEHHOE MHEHHE U MO3MIINIO, apTyMEHTHPOBATh U KOOPAMHUPO- BAaTh

e€ ¢ Mo3UIUSAMU MapTHEPOB B COTPYAHUYECTBE IMPH BBIPAOOTKE OOIIEr0 peHieHHss B COBMECTHOMN

JESTEIIbHOCTH;

. OCYILECTBIISATh B3aMMHBIA KOHTPOJIb M OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOIUMYIO B3au
MOIIOMOIIIb;

. IUIAHUPOBATh OOIIME CIOCOObI PabOTHl; OCYIIECTBIATH KOHTPOJb, KOPPEKLHIO, OLIEHKY

JIEHCTBUM MapTHEPA, YMETh YOCKIaTh;
. HCIIONIb30BATh a/IEKBATHHIE A3BIKOBBIE CPEICTBA JII OTOOpAKEHHsI CBOMX YYBCTB, MBICIICH,

MOTHBOB W TOTpEeOHOCTEH; OoTOOpakaTh B peun (ommcaHue, OOBSCHEHHE) COJepKaHUE COBEPIIACMBIX
NEHCTBHH, KaK B (hOpMe TPOMKO COIMATTU3UPOBAHHON pedr, Tak U B (hopMe BHYTPEHHEH pevn;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIUIO, UCIIOb3Ysl CPEACTBA YCTHON U MUChbMEHHOMN
KOMMYHHMKAIIMM Tpu paboTe ¢ TeKCTaMu ydeOHMKa W JIOTMOJTHHUTEIBHOW IUTEpaTypoi, CIpPaBOUHBIMU
Ta0NUIIaMU, TPOSBISATH TOTOBHOCTh K YBOKCHHIO MHOM TOYKH 3pPEHUSI MPU OOCYX IACHUU PE3yJIbTAaTOB
BBITIOJITHCHHOW PabOTHI .

IIpeomemmnoie pezyromamot

Obyyarowuiica Hayyumcs:

. MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HAONI0IeHNE, U3MEPEHUE, YKCTIEPUMEHT;

. OTNHUCHIBATh CBOMCTBAa TBEPABIX, JKUIKHX, Ta3000pa3HBIX BEIIECTB, BBIACIAS UX

CYHICCTBCHHBIC ITPHU3HAKU;

. PACKpPBIBATE CMBICIT 3aKOHA COXPaHCHUA MAaCChl BEIICCTB, aTOMHO-MOHeKYHﬂpHOﬁ TCO PUH;
. pasiindyatb XHUMHUYCCKHE U q)HSI/I‘IGCKI/IC SABJICHUA, HAa3bIBATh IPU3HAKU W YCJIOBUA

MMPOTCKAHUA XUMHUYCCKUX peaxunﬁ;

. coOnroaaTh npaBuiia 6€30mMacHoOi paboThI MPU MPOBEAECHUN OTIBITOB;

. MOJIb30BAThCS JIAOOPATOPHBIM 00OPYJOBAHUEM U MTOCY10H;

. MoJTy4aTh, COOMpaTh Ta3000pa3HbIC BEMIECTBA M PACIIO3HABATH UX;

* XapaKTECPU30BaATh (bHBI/I‘-IGCKI/IC u XUMHWYECKHUEC CBOMCTBA OCHOBHBIX KJIaCcCOB

HCOPTaHNYCCKUX COC,Z[I/IHCHI/II‘/’I, MMPOBOAUTDH OIBITHI, IMOATBCPKAAOMIUC XUMHYCCKUC CBOMCTBa HU3YYCHHBIX

KJIaCCOB HCOPIraHNYCCKUX BCUICCTB;



. pacKpbIBaTh CMBICI IIOHATHS «PAacTBOP», BBIUUCIATH MAaCCOBYIO [JOJIIO PaCTBOPEHHOTO
BEILIECTBA B paCTBOPE, FTOTOBUTH PACTBOPBI C ONPEAEIEHHON MACCOBOM 10JIEH PACTBOPEHHOIO BEILIECTBA;

. XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEUIECTB OT THUIIA KPUCTAINYECKOM
PEIIETKH, OTPEACIIATh BU XUMUYECKON CBA3U B HEOPraHUUECKUX COCTUHEHUSX;

. pPacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUU IIEKTPOIUTHUECKOM AUCCOIUAIINH, COCTABIISATD
YPaBHEHUS AJICKTPOJUTUICCKON JUCCOIUAIIUHN KUCIIOT, EJI0UeH, COJIeH U peakuii HOHHOTO OOMEHa;

* PaCKpbIBATb CYIITHOCTb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHHfI, OIPCACIIATH

OKHCJIHUTCIIb U BOCCTAHOBUTCIIb, COCTABJIATH YPAaBHCHUSA OKUCIIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ;

. Ha3bIBAaTh q)aKTOpI)I, BJIMAIOIIKUEC HAa CKOPOCTHb XHUMHYCCKOH pCaKknuuun;
. XapaKTCPU30BaTh B3AUMOCBA3b MCKY COCTAaBOM, CTPOCHUCM U CBOMCTBaAMH HEMETAaJl JIOB U
MCTAJJIOB,

. MMPOBOAUTDH OIIBITHI 110 MTOJYUCHUIO U U3YUCHHUIO XUMUYICCKUX CBOMCTB Pa3JINYHBbIX BCIICCTB,



O6yqai0u;uﬁc;z noJIydyum 603MOIHCHOCNIb HAYUYUMbCA.!

. BBIIBUT'aTb W IIPOBEPATH OKCICPUMCEHTAJIBHO THUIIOTE3BI O XHUMHYCCKUX
CBOMCTBaxX Be- IIECTB Ha OCHOBE HX COCTaBa U CTPOCHUSA, HUX CIIOCOOHOCTH BCTylIaTb B
XUMHUYCCKUEC PCAKIIUHU, O XapaKTEPE U NPOAYKTAX Pa3JIMYHbIX XUMHYCCKUX peaKHHﬁ;

. XapaKTEepU30BaTh BEIIIECTBA 1o COCTaBy, CTPOCHUIO u
CBOMCTBaM,

YCTaHaBHI/IBaTB HpI/I' YUHHO-CJICACTBCHHBIC CBSI3U Mem):[y JaHHbBIMU XapaKTepI/ICTI/IKaMI/I
BEIIECTBA;

* COCTaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC MOHHBIC YPAaBHCHUS 110 COKpaHIéHHI)IM
HOHHBIM YPAaBHCHUSIM,

* IMPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBAa IPOABIIATH OKUCIUTCIIBHBIC WA
BOCCTAHOBH- TEJIbHBLIC CBOMCTBA C yLIéTOM CTENICHEH OKHWCICHUS DJIEMCHTOB, BXOJAIIINX B
€ro COCTaB;

* BbIIBUT'aTb W TMPOBEPATE ISKCIHCPUMCHTAIBHO THUIIOTE3bI O PE3yJibTaTax
BO3/ICUCTBUS pa3- JUYHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIINu;

* HCIIOJIBb30BaTh HpI/I06peTéHHLIe S3HAHUA JId OKOJIOTMYCCKH TI'paMOTHOIO
MOBEJICHUS B OKPYIKAIOLIEN CPENE;

. HCIIONIF30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIUU TP BBIMOJTHEHUN

IIPOEKTOB U PEIIEHUH Y4eOHO-UCCIEN0BATENbCKUX 3a/1a4 110 U3yUYEHHIO CBOWCTB, CIIOCOO0OB

MMOJIy4YC-HHUA U paCllO3HABAHUS BCIICCTB;

. 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_[I/IIO O BC€IICCTBAX MW XHMHUYCCKHUX
nmponeccax;
* 0CO3HaBaTh 3HAYCHUC TCOPCTHYCCKUX 3HAHUH 110 XUMUHU JJII HpaKTquCKOﬁ

ACATCIIBHO- CTH YCJIOBCKA,

. CO371aBaTh MOJIEIM M CXEMBl JUIsl PEIICHUsS Y4YEOHBIX W TTO3HABATEIIBHBIX
3a/a4; TIOHUMAaTh HEOOXOJAMMOCTh COONIOACHHUS TPEANHUCAHHM, TMpejiaraeMbiX B
WHCTPYKITUAX TI0 UCTIOIb-30BaHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUU U JIP .

DopMbI KOHTPOJIA



KonTponb pe3ynpTaToB 0oOyueHuss B cooTBercTBUU ¢ AanHoil OIl mpoBomutcs B
dopMe THCBMEHHBIX M OKCIHCPUMEHTAJBHBIX paboT, TPEANoyiaraeTcsi MpOoBEACHUE

IIPOMEKYTOYHON U UTOTOBOM aTTECTALUH .



TemaTH4yeckoe IJIAHUPOBAHUE TemaTHueckoe

IJIAHUPOBAaHME MaTEpHUaJia B 8 ki1acce

Ne [Tema Coaepixanue IleseBast ycTaHOBKA KoJu-Bo Ilnanupyembie Hcnosb3oBanue

n/n ypoKa YacoB |pe3yJibTaThl o0opynoBanus

1  Meroasl no3nanus Bllpaktuueckas pabora |3HAKOMCTBO cl YMeHue  nonb3oBarbes/laTunk TEeMIIepaTypbl
XUMUHN Ne'l OCHOBHBIMH  METOJaMU HATrpEBaTEIbHBIMU (Tepmomnap-
OkcnepuMeHTanbHble«3yueHne CTpoeHust  |[HAyKH npudopamu HEIi), CIIUPTOBKA
OCHO- Bbl XUMUHU [TAMEHI

2  Meroas nmozHanus BJlabGopaTopHslit onbiT No 3HAKOMCTBO cl Onpenensrsb JaTunk TEeMIIepaTypbl
XUMHH A OCHOBHBIMM  METOJIaMU BO3MO>KHOCTb (Tepmorrap-
DKcrnepuMeHTaIbHbIE«/I0 KaKkol TeMIepaTypsiHAyKH [POBCICHNUSI PEAKIUN U |HpIif), CHUPTOBKA
OCHO- BBl XUMHU MOYKHO HArpeTh Belle- MPOIIECCOB, TPEOYIOIINX

CTBO?» Harpe- BaHUsI

3  Meroasl no3Hanus BJlaGoparopusiit onbIT NeJlate mnpencraBienue ol YMeHue BeIOMpaTh JlaTunk TEMIIEPATYPB]
XUMHH 2 «3MepeHneTOYHOCTH U3MEpPEHUH npUOOPHI A7 TPOBEJCHUSATNIATUHOBBIA,  TEPMOMETD,
OKCrepUMeHTANbHBICTeMITepaTyphl  KUIEHHALMPPOBBIX ~ 1aTYNKOB  H U3MEpEHMUI, DIIEKTPAYECKAs TUIUTKA
OCHOBBI XUMHUH BOJIbI C TOMOIITHIO AHAJIOTOBBIX TPUOOPOB TpeOyIOIINX TOYHOCTU

JlaTYnKa TEMIEPATYPhI K MOKa3aHHH .
TEPMOMETPA»

4 Meronsl no3Hanusi BJIaGoparopuslii onbIT Ne |(ChopmupoBath 1 3HaTh npoueccsl,J{aTank TEMIIEPATYPHI
XUMHH 3 [pEICTABICHHE 0 [IPOTEKAIOIINE pU(TEpPMOTIAPHBIH )
SKCHepHMeHTaﬂBHHe«OHpelIeJ'IeHI/Ie TEMIIEPAType IUIABJICHUS, [JIABJICHUN BCIIECCTB U UX
OCHOBBI XUMHUH TeMIiepary- PBloGpaTumocTn KpUCTAITU3AUN

TUTaBJICHAS UraBnenust u
KpUCTAJITN3auU

MCTaJlJ1a»

KpucTtaljin3da- Huu




lMpodo

5 |[lepBonavansubie  JlaGopaTopHBIid ONBIT Ne (DKCIIEpUMEHTATBHOE YMmeTh oTm4aTh/larunk
XUMHNYCCKHUC 4 OIIPCACIICHUC BOOOIIPOBOAHYIO BOAY OT JJICKTPONPOBOJHOCT
OHSITUS Yucreie«Onpenencuue JNMCTUIUIMPOBAHHOMN U JIUCTUIUINPOBAHHOM, i,
BElle- CTBA U CMECU  [BOJOIPOBOIHOM U BOJIOITPOBOJHOM 3HaTh, o4YeMy Ml hpoBOl M-
JUCTUJUIMPOBAHHON BOJbI [IPOBECHNUA KPOCKOII
BOJIbD») PKCIIEPUMEHTOB
HCIIOJIB3YIOT
JUCTUIUIMPOBAH- HYIO0
BOIY
6  |[lepBonavanpHbie  |J[eMOHCTpAIMOHHBIN M3ydyeHne XuMHU4EeCKUX YMeTh omM4arh/laTunk TeMIIEPATyPbl
XUMUYECKUE SKcriepuMeHT  Ne ljsiBIeHMI buznyecKkue MpoIecchl OTIIATUHOBBIN
MOHATHUS «Bpinene- HUE u XUMUYECKUX pPEeaKUi
dusnyeckue UIMOTJIONIEHNUE TeMl- Jia —
XUMHYECKHUE  SIBJIE-TIPU3HAK XUMHUYE- CKOM
HUS peaKImy
Ne  Tema Conep:xanue IlesieBasi ycTaHOBKA Kou-Bo [Ilnanupyembie pesyabrarhl Mcnojb3oBanue
n/n ypoka 4acoB 00opyaoBaHusI
7 [IepBoHavasibHble | J[eMOHCTpalMOHHBIN N3yuenne sBneHuit npul 3HaTh, yTO TpuU mpoTekaHuulIpudop JU1s
XUMHYECKHE skciepuMeHT No 2 pasyioKeHuu CJI0’KHBIX peaKkurii MOJIEKYJIbl BEHIECTBOIBITOB C
nousaTus . [Ipocteie«Pazmoxenne BO/IBIBEILIECTB paspyllIaloTCsi, a  aTOMBIPJIEKTPUUYECKUM
U CIIOKHBIE BELIE-DIIEKTPUYECKUM TOKOM COXPAHSIFOTCS (IS BEIMIECTB CTOKOM
CTBa MOJIEKYJISIPHBIM CTPOECHHUEM )
8 [lepBoHavasibHble  |[[eMOHCTpAIMOHHBIN DKCIIEPUMEHTAIBHOE 1 3Hath (OPMYJIHUPOBKY 3aKOHaBechl
XUMHYECKHE skcriepuMeHT Ne 3 . «3aKOHoKa3aTenbCTBO  AEHCTBUSA W yMETh NPHUMEHATH €ro Ha AJIEKTPOHH
MMOHSITHUS 3aKOHCOXpaHEHUsI MacChl  B€-33K0-HA MpakTUKEe, NpU  pEUICHUUbIE
COXpPAHEHUs MAacCChIIIECTB pacy€THBIX 3a/1a4
BEIIECTB

VYAhOL



lMpoodo

9 Kuaccer JIeMOHCTPAalIMOHHBIN  HKCIKCIEPUMEHTAIBHO 3HaTh  00BEMHYIO  pomrolIpubop TSl
HEOpraHMYeCKUx  nepuMeHT Ne 4 . «Onpenie- ONPEACIUTh  COACPIKAHHUC COCTAaBHBIX YaCTEH BO3/yXa |OIpEHEIEeHHs CO-
COeMHE- HHUHM  .jeHue cocTaBa BO3ayxa»  [KACIOpOAa B BO3AYyXE CTaBa BO3yxa
CocraB BO3- 1yxa

10  Knaccw [IpakTuyeckas pabora Ne 2 |(CHHTE3 CONM U3 KUCIIOTHI U YMmers mpoBoauTh mpocter-LiudpoBoit Mu-
HEOpraHu4deckux | «IloayueHue MeIHOrO OKCH/JIa MeTajula 1€ CHHTE3bl HEOPraHUYE-KPOCKOI
COCOMHE- HHMH  .Ky[OpOCa» CKHMX BEILECTB C HCIOJIb30Ba-

CBolicTBa KUCIOT . HUEM UHCTPYKLUHU

11  PactBOpBI JlaGoparopusiii onbIT Ne 5 MccnenoBath 3aBHCHMOCTH MMeTts npexncrasiieHue 0 pas-/laTumk
«3yyeHne  3aBUCHMOCTHPACTBOPHUMOCTH 0T HOM 3aBHCHMOCTH PacTBOPHU-TEMIIEpATypPhl
pacTBOPUMOCTH BemeCTBaTCMHepaTypI)I MOCTH BCIICCTB OT TCMHGpa-HHaTI/IHOBIﬂﬁ
oT Typbl
TEMIIEPATYPbI»

12 PactBOpBHI JIaGopatophslii onbIT Ne 6 [lokasars 3aBHCUMOCTH YMeTh ucnosb3oBaTh Ludppo-Ludposoit Mu-
«Habmronenne 3a  [pacCTBOPUMOCTHU oT] BOH MHKPOCKOII ISl H3y4YE-KPOCKOI

pocToM TEMIIEPATYPbI HUS OPMBI KPUCTAIIIOB

KPHUCTAILIIOBY

13 PactBOpSHI . JlaGoparopubiii onbIT Ne 7/(ChopMupoBaTh NOHSITUS Nmers  npencraBinenue  oJlaTumk
«IIepechieHHBIN pac-«pa30aBiIeHHBIN PacTBOPY, pa3IMYHON  HACBHIIIEHHOCTHTEMIIEPATYPHI
TBOD» «HACBIIIEHHBIN PacTBOP», pacTBopa pPacTBOPsAEMBIMIIIIATUHOBBIN

«IIEPECHILIECHHBINA PACTBOP» BCIIECTBOM

VI
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TOUYKA
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IIpooonocenue
Ne  Tema Coaepixanue IleneBas ycraHOBKA Kou-Bo [lianupyemsbie pe3yibrarsl Ucnosib30BaHue
n/n ypoka 4acoB o0opynoBanus
14 PactBOpBI [IpakTuueckas padbora Ne 3 |(ChopmupoBath 1 YMeTb onpenensaTe/laTuuk ontuye-
«Ornpenenenue Hpe/cTaBiIeHNe 0 KOHILICHTPALIUIO pacTBOPA,CKOil MIIOTHOCTH
KOHIICHTPALIMH  BEIIECCTBKOHIIEHTPALMU BEIIECTBA U WCTIONB3YSl MHCTPYKIIUIO
KOJIODUMETPUYECKUM  [TOKOJIMYECTBEHHOM aHAJIM3E
KaJIMOpPOBOUYHOMY
rpaduxy»
15  Kpucramnorugpa-  Jlaboparopuslii onbiT Ne 8 (ChopmupoBats nonstue |1 3HaTh crnocoOHOCThlaTunK
ThI «Omnpenenenne Temnepary-«Kpucrammoruapar» KPUCTaJIOTHIPaTOB TEeMIIepaTyphbl
pHI paspymaTbCs NPUTIIATUHOBBIN
pa3JIoKEeHUs] KpUCTAal- HarpeBaHuu
JIOTHJIPATa
16  Kiaccer [TpaxTuueckas padota Ne 4 ChopmupoBath 1 Ywmerts onpenensate pH atuuk pH
HEOPTaHNYECKUX «Onpenenenue pHnpencrapnenne o pH pacTBOpOB
coeinHe- pacTBOpPOB  KHCJIOT  HCPEIbI KaK XapaKTEPUCTHKH
Huit . OcHoBaHMs  [LIETIOUED» KHCIIOTHOCTH PacTBOpa
17 Knaccsl JlaGopartophbiii onbiT Ne 9 |(ChopmupoBath 1 [Ipumenars  ymenuss  no/larumk pH
HEOPTaHNYECKUX «Ormpenenenue pH IPEJCTaBICHUE O OTIpENICIICHUIO pH B
coeMHe- Pa3IMYHBIX CPE» mkane pH MPaKTUIECKOHN e TETLHOCTH
Huil . OCHOBaHUS

VI



lMpodo

18  Kuacche JlaGopaTopusiii onbIT Ne 10 DKCIepuMEHTAIBHO — JI0KA [loHnMaTh cyniHOCTh npouec-Jlarduk pH,
HCOPraHUYECKUX «Peakuus HEUTpaIn3a-3aTh XUMUYECKHE CBONCTBA Ca HEUTpanu3aluu U IPUME-;o3atop  00BEMa
COCIMHEHU I 1070708 OCHOBAHUI HATH IIPOLECC HEUTpaIU3a-ku -

XUMHUYeCcKHe ILCMOHCTpaHI/IOHHHﬁ [IMH1 Ha MPAKTHUKE KOCTH, 6IOp€TKa,

CBOWCTBA OCHOBAHMH HKCIIEPUMEHT Ne 5 aTYUK
«OcHoBaHus TennoBoii TEMIIepaTypbl
ahdexr peaKIuu MJIATUHOBBIM,
TUAPOKCHIA  HATpus € NTATYUK J1aBJICHUS,
YIJIEKUCIIBIM Ta30M» MarHHT- Hasl

MeIIagKa
19  CaoiictBa JlaGoparopusiii oneiT Ne 11 Mcnonb30Bath  MONTyYeH- YMETb OIpeaensaTh Jaruuk pH
Heopranuuec «OnpeneneHrue KUCIOTHO- Hble 3HAHUSA JJIs ONpere- KHCJIOTHOCTb I10YB
KUX  COCIWHEHUM CTU MOYBBI» JIEHUS KHCIOTHOCTH pac-
TBOPOB

T N 03
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[Mpodo

Ne  Tema Conep:kanue IlesieBasi ycTaHOBKA Koua-Bo Ilnanupyemble pe3yiabrathl |Mcnosib30BaHue
n/n ypoka 4acoB o0opyroBanust
20  Xwummueckas cBsi3b JleMoHCTpanmoHHbIN ombITlloKa3aTh 3aBUCUMOCTH(1 YMeTh onpeaessaTy  TunlaTynk
Ne 6 «Temmneparypadguzndeckux CBOIICTB KPUCTAJUTHYECKUX  PEHIETOKTEMIIEPATYPhI
IJIaBJICHUS  BELIECTB  CBEILECTB oT THUIA o MJIATUHOBBIM,
pa3HbIMU TUIMTAMUXUMHYECKOU CBSI3U TeMIIepaType [UIaBICHHs JATYUK
KPUCTAJUTMYECKUX TEeMIIepaTypbl
pEmETOK TEPMO TIAPHBIN
TemaTn4yeckoe nuIaHMpoBaHue y4eOHOro MaTepuaJa B 9 kiacce
Ne Tema Conepxanue HeneBasi ycranoBka  Kou-Bo [Lnanupyembie Hcnonb3oBanue
n/n ypoka 4acoB [pe3yJbTaThbl o0opynoBanust
1 Teopus JleMOHCTpaMOHHBIN [lokazatp, uTo pactBope-l 3HaTh, 4TO pacTBOpE- JlaTunk ~ Temmepa  Typbl
prekTponuTuieckoionelr Ne 1 «TermmoBolnue BemecTs uMeeT psij HUE — PU3UKO-XMMUYECKUUTITIATHHOBBIN
Aucconnann s derr PacTBOPCHUATpU3HAKOB XUMUYECKOMN [po1ecc
BEILECTB BBOJIE» peakuuy

VI



lMpodo

Teopust [IpaxTuueckas padota Ne Beenenue MOHSTUH YMeTh BSKCHepuMEHTaIbHO JlaTunk
PIEKTPOJIUTUYECKOM 1 KOQIIEKTPOITUT " ONPENIEATh DIIEKTPOIUTHI AJIEKTPONPOBOAHOCT
JTUCCOITAIIUU «ONEKTPOJIUTHI U «HEDJIEKTPO- JIUT» 1 HEAJIEKTPOJIUTHI 171
HE3JICKTPOJIUTHI
Teopus Jlaboparopusbrii ombIT NeChopMupoBath 3HaTh, Kakoe BhusHUElaTUUK
PIEKTPOJIUTUYECKOM | «Bnusnuenpencrasnenue 0 OKa3bIBaeT BOJIA Ha JIEKTPONPOBOIHOCT
IUCCOLINAIIUHA pacTBOPUTEIIA HapnugHUuu pacTBOPUTENS AUCCOIMa- MUIO BCIIECTBA U
AUCCONHALIHIO» Ha JICCOLUAIINIO
3JEKTPOJINTA
Teopus JlaboparopHslii onbIT Ne [DKcriepuMeHTaIbHO YMeThb onpenensaTh/larunk
hrekTponutudeckoi?2 «CunbHble U cradbie BBECTH IOHITHE CUJIbHBIE u ciabbie 3JEKTPONPOBOJHOCT
U CCOLIAIIUU 2IIEK- TPOJIUTHI» «cnabbIit PIEKTPOJIUTHI C MOMOUIBIOU
CunpHble U cnalble 3IEKTPOJIUT» JaT4yrKa
PJIEKTPOJIUTHI RIIEKTPONPOBOAHOCTH

VYAhOL
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Ne Tema Coaepxanue IleneBas ycTaHOBKA Kon- [Ilnanumpyembie Hcnoabs3oBanue
n/n ypoka BO pe3yJbTaThl o0opynoBaHust
4acoB
5 [Teopus JlaGopaTtopHubiii  onbITChopMHUpPOBATH MpECTaB JieHHe 0l 3HaTh 3aBUCUMOCTH/laTunK
PIEKTPOIUTUYECKOUNe 3 «3aBHCUMOCTB3aBUCUMOCTH PIIEKTPONPOBOAHOCTH 31EeKTPONPoB HROCHC
MCCOLMAlIN 3JEKTPONPOBOAHOCTU PIIEKTPOIPOBOJAHOCTA  PacTBOPOB pacTBOPOB oTHn
pacTBOPOB  CUJIbHBIXOT KOHILIEHTpAllM1 HOHOB KOHLIEHTPAllU HOHOB
IJIEKTPOJIUTOB 0T
KOHLIEHTpaLuu
NOHOB»
6 [Teopus [IpakTrueckas padoTa |[3akpenuTh  mOpencraBieHue ol YMeTh Jaruuk
3IEKTPOIUTUYECKOUNC 2 3aBUCUMOCTH PKCIIEPUMEHTAIILHO 3JEKTPONPOBOJHOCT
M CCOLMalun «Omnpenenenue AJIEKTPONPOBOJHOCTH  PacTBOPOB ONpeEsATh u
KOHIICHTPALUA  COJMOT KOHLEHTPALMKA HOHOB KOHLICHTPALIUIO COJIM B
o pacTBOpe € IMOMOILBIO
AIIEKTPOIPOBOIHOCTH JlaTYUKA
pacTtBopa» RIIEKTPONPOBOIHO- CTU
7 [Teopus JlaGopaTopHbiii  onbITlcciaenoBarh ocobeHHocTul [IpumensiTh 3HaHuUs oJlaTymk 3IIEKTPO
BIICKTPOIUTHIECKONC 4npoTexkaHus peakiuu peax- LIUUTIPOBOIHOCTH, J103aTOp
JTUCCOILTAIINH . «B3anmogeiicTue HEUTpanu3alin HeUTpaIu3aluu BoOOBEMA KHUIKOCTH, OI0-
Peaxruu rujpokcuna Oapus ¢ HHBIX peTka
HOHHOTO CEPHOU KUCIIOTON» YCIOBHAX
oOMeHa
8 |Teopus JIaGopaTopHBblii  ONBITIKCIIEPUMEHTAIBHO TOKa- 3aThl 3HaTBh, 4TO Bce JlaTunk
snekrponuTuaeckoiiNe 5 «OOpa3oBanueo00pa3oBaHUE MOHOB IIPH PEAKIMU pacTBOpUMBIE B BOJE INEKTPONPOBOIHOCT
JMCCOLMALIIU COJIEN aMMOHUS aMMUaKa ¢ coJu ABIIAIOTCAN
KUCIIOTaMH CUJIbHBIMH
DIIEKTPOJINTAMU
9 Xummyeckue JlaGopartopHblii  onbimH3ydyeHue 1 Nmets npencrasienne/laTunk TeMIIEpaTypbl
pEaKIVH . Ne 6  «/3y4eHHEOKHUCINTETbHOBOCCTAHOBUTEIBHBIX 0 TEeruIoBOM 3 (eKTenIaTHHOBbII
OKUCIUTENBLHO- pCaKnuu IMponeccoB, MMPOTCKAOIIUX C OKUCJINUTCIBbHO-
BOCTAHOBUTEIb-  |B3aUMOJICHCTBUS BbI/IEJICHUEM SHEPTUU BOCCTAaHOBUTEJBHBIX
HbIE peakuuu CylIbHUTa HATPHA O peakiuit
(OBP) MIEPOKCHIOM

BOZOPOJa»

VI



lMpodo

Ne  Tema Conep:kanue IlesieBasi ycTaHOBKA KoJu-Bo [lianupyembie pe3yiibTarhbl Mcnosib30BaHue

n/n ypoka 4acoB o0opynoBanus

10  Xwumwnueckue peak- [JIlabopatopusiit onbiT Ne 7 |[lokazars, 4ro B mpouecce(l Hmerts npencrasnenus o pasz-/lartuuk pH
uuu . OBP «3menenne pH B xone  mporekanus OBP Bo3MoOx- JTNYHBIX IIPOAYKTaX

OKUCJIUTEIIbHO-BOCCTAHO- [HO 06pa30BaHI/Ie KHUCJIIOTBI OKHCIINTCIBHO-
BUTEJIBHBIX PEAKLIUI WJIH 11IEJI0YH BOCCTaHOBUTEJIbHBIX PEaKUil

11  Xwumnueckue peak- [JIabopatopusiit onbiT Ne 8 KonnuecTBeHHO 1 3HATh, 4YTO METAIUIBI ABJIAIOT- |[laTunk
uuu . OBP «CpaBHUTENIbHAS 0XapaKTepU30BaTh Cs1 BOCCTAHOBUTEIISIMU C pa3- HAIPSHKEHUSA

XapaKTEPUCTHKA BOCCTAaHOBUTEJIBHYIO HOW BOCCTaHOBUTEJIBHON
BOCCTaHOBUTEJIb- HOMCIIOCOOHOCTh METAJIJIOB CIOCOOHOCTBIO
CIIOCOOHOCTH METaJI- JIOB»

12 Xumunueckue JlemoHCcTpanMoOHHBIE  OnbI- M3yunTh 3aBHCUMOCTH?2 3HaTh 3aBUCUMOCTB ckopocTUlIpubop s ui-
peakuuu Tb1 Ne 2 «/3yueHue BIHA-CKOPOCTH  pPEAaKUMH  OT peakuuu  OT  pa3IMYHBIXJIIOCTPAIUH 3aBU-
CkopocTb HUSl Pa3IMYHBIX (aKTOPOBPA3IUYHBIX (PAKTOPOB (aKTOpOB — TeMIepaTyphl,CHMOCTH CKOPOCTH
XUMUYCCKOU Ha CKOPOCTh pCaKmumu» KOHIIEHTPALUK XUMHUUYECKOUN
peaKkiuu pearupyoIIuxX BemecTs,PCAKIMH o1

KaTaam3aTopa, npupo-zp1Y C1OBUH
BEILECTB, IJIOIIAIN
CONPUKOCHOBEHMSI BEILIECTB
13 Hemeramisr . JIeMOHCTpAaLlMOHHBIN ONBIT DKCIEPUMEHTAIBHOE 1 3HaTh ¢busnueckue nAnnapar JUIsl
["anorensl Ne 3 «M3yuyenue (Qusnue-u3yuyeHue GU3HYECKUX U XUMHUYECKHE CBOMCTBATPOBEICHUS
CKHX " XUMHAYECKNX XUMUYECKUX CBONCTB rajoreHoB YMeThxyMUYecKuX mpo-
CBOICTB XJI0pa 3allMCBIBATE  ypaBHE-  HHspeccos (AIIXP)
XJ10pay» peakuui rajJjoreHoB c
MeTaulaMH,  HeMeTaJulaMH,
nx pa3INYHyIO
OKHCIIUTENBHYO

CIIOCOOHOCTH

VYAhOL
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["asioreHs!

[IpakTrueckas padota Ne 3OnpenenuTs CoAep)KaHUE

«Onpenenenue  coaeprka-XJOpUI-HOHOB
HUSA XJIOPUI-UOHOB BUCCJIETYEMbIX pacTBOpax
ATHEBOU BOE»

B

N

YMeTh MIPUMEHSTh
MOHOCETIEKTUBHBIEC JaTUUKH

JlaTamk
XJIOPUIHOHO

v130d '5 VIhOL
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Ilpooonicenue
Ne [Tema Conep:xkanue IlesieBasi ycTaHOBKA KoJu-Bo [li1anupyembie HUcnoan3oBanue
n/n ypoka 4acoB pe3yJIbTAThI 000opya0BaHUsA
15 |CepoBomopoxn,  |[lemoHCTpanMOHHBIM W3yunts maboparopHsbie 1 3HaTh nabopaTopHbleAniapar ISt
CyIbpuUIBI OIIBIT: CIOCOOBI IOJIy4YEHHU Cmoco-  Obl  NONYYEHHMANPOBEAEHHS  XUMUYECKHX
«HonyquHe CEpOBOIOPO/IA, ero CECPOBOIOPO- aa, eFOpeaKuI/Iﬁ (AHXP)’ HpI/I60p
CEpOBOAOPO- Aa UcBOiicTBA U  CBOMCTBA (usnuecKue n XUMU-YECKHE 115 oIy ueHHS ra30B M
HN3YYCHUC CTO CBOMCTB) . CYHB(I)HHOB CBOJCTBa YmeTp Hpo'annapa"[ Kunma
J1a6OpaTOPHBI{ OIBIT: BOJUTD KAueCTBEHHbIE
«CHHTE3 cepoBOIOpOa . PCAKIMHI Ha CCPOBOAOPON 1
KauecTBeHHbIE peakiuu COJIH CCPOBOTIOPOIHON KHC~
Ha CepOBOOPOTL . JIOTBI, COCTABJIATH COOTBET-
CybdH- IbI» CTBYIOIIHE ypaBI:IeHI/Iﬂ
XUMH- YECKUX PEAKIUI
16 |Hemeramibl JleMOHCTpaMOHHbIN W3yunts cBOMCTBa 1 3Hate  ¢usnyeckne  MAMMapar Uil MPOBEACHUS
Oxcu-apl  cepbl  .OMBIT CEpHHUCTOrO rasa XUMHYECKHE CBOMCTBAXUMUYECKUX peakuui
Cepnu- crasiNe 4«l3ydeHne CBOWCTB cepHuctoro rasa . Ywmerh(AIIXP)
KHCIIOTa CEPHHUCTOTO raza o 3aIUCHIBATh ypaBHEHUS
CEPHUCTOU KHUCIOTHI peakuuii rasa ¢ BOJOH, CO
[ies09aMu
17 Hemeramnsl . Am-JIabopatopuslii onbIT No DKCHiepUMEHTaIbHO 1 3HaTh, 4TO pactBop/laTunk
MHaK 9 JT0Ka3aTh aMMHaKka B BOJE — CIAOBIN AJIEKTPOTIPOBOTHOCT
«OCHOBHBIE CBOWCTBA MIPUHA/JIC)KHOCTh DIEKTPO-  JIUT YMerpu
aMMUaKa pacTBopa aMMHaka K ONPEAENATh ATO CBOMCTBO C
CJ1a0ObIM AJIEKTPOJIUTAM MOMOIUIBIO AaTYU- Ka
AIIEKTPONPOBOIHOCTH

VYAhOL
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18

Oxkcupa azora (IV)

JleMoHCTpanoHHbIE

OIlbI- «ITomyuenue
okcypa azora (V) u
U3Y4YEHHE €ro CBOMCTBY;

THhI.

«OKHCICHHE OKCHJIA
azora (lI) mo okcuaa
azora (IV)»;
«B3anmoencTBre
okcuma azora (IV) c
BOJOH MW  KHCJIOPOJIOM,
MOJTyYCHHE a30THOH
KHCJIOTBDY

N3yunts

[IPOMBIIIJICHHBIC "
nmabopaTopHble  CIOCOOBI
[MOJIy4eHUS] OKCHIAa a30-

ra (IV), ero cBoiicTsa,
[MPUMCHCHUE B
[MPOM3BOJICTBE  a30THOM
KHCJIOTBI

3HATh MPOMBINLICHHBIE |
nabopaToOpHbBIS
MOJyYeHHUsST OKCHIAa a30Ta
(IV),

XUMHNYCCKHUEC

CIIOCOOB]

ero (Qusuveckue u
CBOICTBA
YMmerTb COCTABIIATE
COOTBETCTBYIOIIIHE

YpaBHCHHUS
peaKkIui .
YMeThb OOBICHATH
NpUMEHEe-  HHE  OKCHJIA
azota (IV) B mpousBojcTBE

XUMHNYCCKHUX

a30THOM KUCIIOTHI

AJIA ITPOBEACHUA XUMUNYC-

TepmopesucTop- HBIN

JaTYMK TEM- Ieparypsl,
natyuk pH, mardumk omek-
TPOIIPOBOJHOCTH, — ammapat
CKMX peaKIui
(AIIXP),

MCEIIaJIKa

MarHuTHas

T N 03
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Ne Tema Conepxanue IleeBast ycTaHOBKA Kox-Bo Ilinanupyembie Hcnoabs3oBanue
n/n ypoka 4acoB pe3yJibTaThbl odopynoBanust
19 |Aszortnas kucnora  [[IpakTudeckas paboTa DKCIEPUMEHTATBHO 2 YMmets WCIIOBb30BaTh JlaTunk
ueé coau Ne 4 «Onpenenenue onpenenuTb coaep’KaHue HNOHOCEJIEKTHUBHbBIE HUTPATHOHOB
HUTpAaT- HOHOB B HU- TPATUOHOB B TATYUKH IS
HUTATEIbHOM PacTBOPE» [pacTBOpax OTIPE/IEIICHNS] HOHOB
20 MuHepalbHBIC JlaGopaTopubiit onbIT No | 9KCiepuMEeHTAIBHO 1 YMeTh 3KCnepuMeHTaIbHO| JaTunk
ynoOpenus 10 «Omnpenenenue pa3niuyarb MOYEBUHY MU ONpEAEATh MOUEBUHY JIEKTPONPOBOJIHOC
aMMuay- HOM CEIUTPbl MUHEPAIbHbIE TH
U MOYEBHUHBD» ynoOpeHus
21 |Meramsr . Kains- Jlaboparopublil onbIT NoOKcnepuMeHTaIbHO 1 3HaThb cBorcTBalaTunk 3JIEKTPO
1N . 11 «B3anmoielicTBUEy cTaHOBUTE 00pa3oBaHue COCIMHEHMH KaJIbLIUs U €ErOnpOBOIHOCTH,
CoeMHCHUSKAIBUUAN3BECTKOBOM  BOABI  CcpesHeid M KMCIIOH conu 3HaYEHUE B MPUPOAE HUnarnuTHas MeIanKa,
YTJIEKUCIIBIM T'a30M» JKU3HU YeJIOBEKa npuGop I IOJIydeHHs
ra3oB WM ammna- paT
Kunna
22  Meramst . XKXenezo Jlaboparopusiit onbiT Ne MccnenoBats mporece |1 3HaTh, 4TO Mpolecc Koppo-/laTuuk gaBieHUs
12 «Oxucnenune IIETPOXUMHUYECKON 3UM METAJJIOB IPOTEKAET B
xeesza BO [KOppO3UM  Kele3a B MPUCYTCTBUU  BOJBI U
BJIQYKHOM BO3JLyXE» BO3/yX¢C Kucjaopona 3uars
(dakTopsl, YCKOPSIOIINE

MPOIIECC KOPPO3UH

VI









