§ 5 ]
w5 g
ﬂ. ‘hk

w

MyHununaibHOe yupexaeHue «otaesn oopazoBanus lannHckoro MyHUIMIIAIbHOTO pailoHay
MYHUIIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«CPEJHSAA OBINEOBPA3OBATEJIBHAS HIKOJIA C. AYBA-IOPT ITAJIMHCKOI'O

MYHULUIIAJIBHOI'O PAUOHA»
(MBOY «COMUI c. Ay6a-FOpt»)

TOUYKA !'pocm

Mynurunansau yupexaenn «lllenan myHuunansHu klomran Aemapan 1aKbay
MYHUIIUITIAJIBHU BIOJKETHU MYKBAPAJIEINAPAH XbYKMAT
«TYBHUH-3BJIAH NYKKBEPA HYKBAPAJIEIIAPAH HUIKOJI»
(MBUIXb «/ly6un->saan M)

[NPUHATO YTBEPXIAIO

Ha 3acenannm nemarornyeckoro copera Hupexrop MbOY

«COIII c. dy6a-KOpt «COlI c. dy6a-tOpt

[ITanMHCKOTO MYHUIIAITAJIEHOTO PaiOHA) [[TanMHCKOTO MYHULIUITAIBHOTO paioHay
(mpotokon ot 31.08.2023r. Ne 01) M.X. Kypuesn

JOKYMEHT IOAIIMCAH

SJIEKTPOHOM MOAIUCHIO
MYHMIMITAJIbHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE «
CPEJIHAS OBLIEOBPA3OBATEJIBHA S IIKOJIA C. IYBA-IOPT
LIAJIMHCKOT'O MYHUILIUIAJIBHOT'O PAOHA»
Brnanenen: Kypues Mancyp Xaponosuy
Cepruduxar: a6241862522e1ea737038fcd2ebf3f52e04c72c6
JeiictByer ¢ 29.07.2022 o0 22.10.2023
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PaGouast mporpamma mo xumuu a8 8§—9 KiaccoB ¢ MCIO/Ib30BaHHEM 000pYI0BAHMS
nenrpa «Touka pocta»

Ha 6ase nenrtpa «Touka poctay obecneunBaercs peanu3anus 00pa30BaTeNbHbIX IPOrPaMM
€CTECTBEHHOHAYYHOH M TEXHOJOTMYECKOW HANPABIEHHOCTEH, pa3palOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHUs U C Y4ETOM pPEKOMEHIAIMI
®enepalbHOrO ONepaTopa yueOHOr 0 NpeAMeTa « XUMUS».

OOpasoBaTenbHas MporpamMma MO3BOJISET MHTETPUPOBATH PEaNU3yeMble MOAXO[bl, CTPYKTYPY U
coJlep’KaHue MpHU OpraHu3anuu oOyueHHs XUMHHM B 8§—9 KiaccaX, BBICTPOEHHOM Ha 0aze
nto00ro U3 A0CTYMHBIX yyeOHO-MeToauueckux kKommiekcoB (YMK) .

Ucnons3zoBanue obopynosanus «Touka poctay npu peanusauuu jgaHHoid OIl mosBonser

Cco31aTh yCJIOBUA:

. A paCIMpCHUA COACPIKAHMA IIKOJIbHOTO XMMHUYCCKOI'O 06pa3OBaHI/I$I;
: JJIA ITOBBIIIICHU A MMO3HABaTEJILHOM AKTUBHOCTHU O6yan-OIIII/IXCSI B

GCTGCTBGHHOHay‘IHOﬁ 06J'IaCTI/I;

' JIA pa3sBUTHUA  JIMYHOCTHU pe6éHKa B IIponecce 06y‘1€HI/I5[ XHMMHH, €TI0
CHOCO6HOCT€ﬁ, Q)OpMHpOBaHI/IH N YIOOBJCTBOPCHUA COLMUAIBHO 3HAYMMBIX HHTCPCCOB U

OTpeOHOCTEHH;

- a7t paboThl ¢ 0JJapEHHBIMU MIKOJNBHUKAMHU, OPTAaHU3ALUH MX PA3BUTHUS B PA3IUUYHBIX

obJacTax o0pa3oBaTeIbHOM, TBOPUCCKOM NEATEITHHOCTH.

IlnanupyemMble pe3yJbTAaThbl OCBOCHHUSI Y4YeOHOro mnpeamera «XHUMHS» C
ONHUCAHUEM YHHBEPCAJbHBIX YU4eOHBIX 1€ CTBHIA,

JOCTUTaeMbIX 00Y4aOIIMMHUCS

Juunocmmuuie pesynomamai

Obyuarowuiicss noxyuum 803MOMCHOCMb Ol POPMUPOBAHUS CLedYIOUUX TUUHOCMHBLIX Y V]!

’ OIpe€ACICHNC MOTHUBALIMHU U3YUYCHUA y‘I€6HOFO MaTtcpuraia,

’ OCHHMBAHHC YCBAUBACMOI'O yqeﬁHoro MaTrcepuralia, HCXoIad U3 COOHUAJIbHBIX U TAYHOCT

HBIX [ICHHOCTEM;

’ IIOBBINICHHUE CBOCTO 06pa3013aTeanor0 YPOBHA M YPOBHA I'OTOBHOCTH K H3YUYCHHIO



OCHOBHBIX HMCTOPHUYCCKHX CO6BITPII>1, CBA3AHHBIX C PA3BUTUCM XHMHUHU U 06H_ICCTB8,;

- 3HAaHWE NPaBUJI MIOBEJCHNS B YPE3BBIYAHHBIX CUTYaALUAX;
- OLICHMBAHUE COLMANbHON 3HAUMMOCTH MPO(DECCuid, CBA3aHHBIX C XUMHUEH;

: BIaACHUC IIpaBUJIaMH 0e301macHOTO 06paH_[CHI/I$[ C XUMHYCCKHMMHU BCHICCTBAMHU H

000pyA0BaHUEM, MIPOSIBICHUE HKOJIOTHUECKOM KYIBTYpPHI .

Memanpeomemnule pe3yibmamat

Pecyriamuesnuvie

O6yuarowuiics noy4Um 603MONICHOCMY 0115 POPMUPOBAHUS CedyIowux peyrsimugHulix Y Y/

- 1eJIernojIaranue, BKI0Yas MOCTaHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHUE MPaKTHUECKOM
3aJ1a4¥ B MO3HABATEJIbHY0, CAMOCTOSTCIBHBIA aHAIM3 YCIOBHH JOCTHIKCHHWS ICIM Ha OCHOBE
yu€Ta BBIJICTICHHBIX YIUTEIEM OPHEHTHPOB JICHCTBHSA B HOBOM YUCOHOM MaTepHae;

- IUTAHUPOBAHUE TTyTH JOCTHKCHUS LEICH;

- YCTaHOBJICHUE IICJCBBIX INPHOPUTETOB, BBIJACICHUE ATbTEPHATHBHBIX CIOCOOOB
JTOCTHKEHUS 11eJTM 1 BRIOOP Hanbosiee 3pheKTUBHOTO CIIoco0a;

- YMEHHE CaMOCTOSTEIBHO KOHTPOIMPOBATh CBOE BPEMS M YIPABIATh MM,

- YMEHHE MPUHUMATh PEIICHHS B MPOOIEMHON CHTYAIHUH;

- TI0CTAaHOBKA YYEeOHBIX 3a/1a4, COCTABJICHUE IIaHa M TOCIE0BATEIbHOCTH JICHCTBHUIA;

- opraHu3anus paboyero MecTa MpH BBITOJHCHHH XHMHYECKOTO 3KCIICPUMEHTA;

- IPOTHO3UPOBAHKE PE3YIbTATOB OOYUYEHHS, OICHHBAHHE YCBOCHHOTO MaTepHala,
OIICHKA KAa4eCTBa U YPOBHS MOJYUYECHHBIX 3HAHUH, KOPPEKIUA IJIaHa M crioco0a JCHCTBHS MPU
HEOOXOIUMOCTH .

Ilo3nasamenvuvie

Obyuarowuiicsi NOAYYUmM 803MONMCHOCMb 0L POPMUPOBAHUSA CLeOYIOUWUX NO3HABAMENbHBIX
YVII:
: MOKCK U BBIJCTICHHE UHPOPMAITHH;

- aHaNu3 yclIoBHM M TpeOOBAaHUU 3a1auM, BBIOOP, COMOCTaBIeHUE U 0OOCHOBAHUE

crioco0a perieHus 3a1a4u;



: BbIOOP Haubosee 3PPEKTUBHBIX CHOCOOOB pEIIEHUs 3aJayd B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBUN;

: BBIJIBUKEHHE U 000CHOBAHUE THIOTE3bI, BbIOOP criocoba e€ MpoBepKH;

- CaMOCTOSATENbHOE CO3JaHKE aITOPUTMAa JEATEIbHOCTH MPH pPEIICHUH Mpobiem
TBOPYECKOTO U MIOMCKOBOTO XapaKTepa,

- YMEHHS XapaKTepU30BaTh BEIIECTBA MO COCTAaBY, CTPOCHHUIO M CBOWCTBAM;

. OTIMCHIBAHKNE CBOMCTB: TBEP/BIX, KHIKUX, Ta3000pa3HBIX BEMIECTB, BBIACTCHUE UX

CYHICCTBCHHBIX ITPU3HAKOB,

. M300pakeHne COCTaBa MPOCTEUIINX BEUIECTB C MOMOIbI0 XUMUUECKUX (HOpMYI U

CYIIHOCTHU XUMHNYCCKUX peaKIII/Iﬁ C IOMOINBIO XUMHNYCCKHUX ypaBHCHI/Iﬁ;

- MpoBeJeHNe HAOIIOICHUH, ONCaHKe TIPU3HAKOB U YCIOBUM TEUCHUS XUMUYECKUX
pEeaKiuii, BBIIIOJIHEHUE XUMHUUYECKOTO OJKCIIEPUMEHTA, BbIBOJABI HA OCHOBE aHaln3a
HaOM0ICHUI 32 SKCTIEPUMEHTOM, pelieHHe 3a/1a4, MOTyYeHHEe XMMUYECKONH MH(POpPMAIUHU 13

Pa3JIMIHBIX HCTOYHUKOB,

' YMCHUC OPraHnU30BbIBATH UCCICOOBAHUC C MCJIbIO ITPOBCPKU THIIOTE3,
' YMCHUC JIC/IATh YMO3AKJIIOUCHUA (I/IHIIYKTHBHOG H 110 aHaJIOFI/II/I) W BBIBOJIBI,

’ YMCHHC 00BEKTUBHO OLCHHUBATDH HH(I)OpMaHI/I}O O BCIICCTBAX N XHMMHUYCCKUX

npoleccax, KpUTHUECKH OTHOCUTHCA K TICEBIOHAYYHONU HH(POPMAIIUH.

KOMMVHMK&I’HM@Hble

Obyuarowuiics noxyuum 603MONCHOCMb ONA QOPMUPOBAHUS CEOVIOUIUX KOMMYHUKAMUBHBIX
YVII:

- MOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUU C 3aJadaMu U
YCJIOBUSIMH KOMMYHUKAIIWH;

- aJIeKBaTHOE HCIIOJb30BAaHUE PEUEBBIX CPEJICTB ISl y4acTUSl B JUCKYCCUU H
apryMEHTallMi CBOEH MO3UIUHU, YMEHUE NPEACTaBIATh KOHKPETHOE COAECpP)KAHUE C
COOOIIEHHEM €r0 B MUCbMEHHOH M YCTHOM (opme, OmpeieNeHre crnoco0oB B3aUMOJIEHCTBHUS,
COTPYAHUYECTBO B TIOMCKE U cOope mHpopManuy;

- ompeJeNeHre crnoco00B B3aUMOJEHCTBHSA, COTPYAHMYECTBO B MOHMCKEe M cOope

uHpOpMalK, yyacTue B AMaJore, MIAHMPOBAHUE OONIMX CIOCOOOB pabOTHI, MPOSBICHUE



YBAXKUTCIIBHOI'O OTHOIICHUA K APYTHUM YUAIIUMCA

: dbopmynupoBaTh COOCTBEHHOE MHEHHUE U TO3UIIMIO, APTyMEHTUPOBATH U
KOOPAMHUPO- BaTh €€ C TMO3UIHUAMH MapTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE 0OMIETO

PpEIICHUS B COBMECTHOM ACATCIIBHOCTH,

: OCYILICCTBJIATD B3aMMHbBIN KOHTpPOJIb U OKa3bIBATHb B COTPYAHHUYCCTBC HGO6XO)II/IMYIO B3au

MOIIOMOIIIb;

: IJIAHUPOBAaTh 00IIUEe CcnocoO0bl paboThl; OCYIIECTBIATH KOHTPOIb, KOPPEKIHIO,
OIICHKY JEHCTBHI MapTHEPA, yMETh YOCKIATh;

. UCTI0JIb30BaTh aJICKBATHBIC SA3BIKOBBIE CPEINCTBA JJIi OTOOPaXKCHHS CBOUX YYBCTB,
MBICNIEH, MOTUBOB U MOTPEeOHOCTEH; 0TOOpaxkaTh B peud (omucaHue, oObICHEHHE) COJCpIKAHUE
COBEpIIAEMBIX JIEHCTBUH, KaK B (popMe TPOMKOW COLMANU3UPOBAHHON PEUH, TaK U B Gopme
BHYTPEHHEH peuu;

- pa3BUBAaTh KOMMYHUKATUBHYIO KOMIETECHIIMIO, HCIOJb3YyS CPEACTBA YCTHOW U
MHUCbMEHHON KOMMYHHKAIUK TPH paboTe ¢ TeKCTaMu y4eOHHUKA M TOMONHUTEIbHOM JTUTEpaTypoid,
CIIPaBOYHBIMH TAOJIUIIAMHU, TPOSBIATH TOTOBHOCTh K YBAXCHHUIO MHOW TOUKU 3pEHHS IMPH

00CYXXJIEHUU Pe3yJIbTaTOB BHIMOJHEHHOM PaOOTHI .

IIpeomemmnuvie pezyiomamol

Obyuarowuiica Hayyumcs:

: NPUMEHATh OCHOBHBIE METO[Ibl TIO3HAHMS: HAOMIOICHNE, U3MEPEHUE, IKCIIEPUMEHT;

: ONUCHIBaTh CBOWMCTBA TBEPABIX, KUAKHX, ra3000pa3HbIX BELIECTB, BBIACISS UX
CyIlle-CTBEHHBIE IPU3HAKU;

: PACKpBIBAaTh CMBICI 3aKOHA COXPAHEHUS MACChl BELIECTB, aTOMHO-MOJIEKYJIAPHOHN TEO
puu;

: pa3nuyaTh XUMUYECKUE U QU3nUYECKHEe SBJICHUS, HA3bIBaTh MPU3HAKH U YCIOBUS
MPOTEKAHMS XUMHUECKUX PEAKIIUIA;

- cobnroaaTh mpaBuiaa 0e30macHoN paOOThl MPH MPOBEAECHUH OIBITOB;

- MOJIb30BATHCS 1a00PATOPHBIM 000PYA0BAHUEM U MOCYIO0M;

’ IIoJIy4ars, CO6I/IpaTI> F&3006pa3HBIe BCIICCTBA U PACIIO3HABATDL HUX;



: XapPAKTECPU30BATD (bPISI/I‘{CCKI/IC U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HCOPraHMYCCKUX COGHHHCHHﬁ, OPOBOJUTL OMNBLITHI, ITOATBCPKIAIOIMNUEC XUMHUYCCKHUC CBONCTBA

HN3YYCHHLBIX KJIACCOB HCOPIraHNMYCCKUX BCIIICCTB,

~ PACKPBIBATh CMBICI MOHATUS «PACTBOP», BBIYUCIATH MACCOBYIO JI0JII0 PACTBOPEHHOTO
BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONMPEACIEHHON MACCOBOM J0JEH PACTBOPEHHOTO

BEILIECTBA;

’ XapaKTCpU30BaTh 3aBUCUMOCTDH q)HSquCKI/IX CBOMCTB BCIICCTB OT THIIA
KpI/ICTaJIJII/I‘ICCKOﬁ peHJéTKI/I, ONIpPCACIIATE BUI XUMHUYECKOM CBS3U B HCOPTAHHUYCCKUX

COCIMHCHMAX;

- pPACKpbIBaTh OCHOBHBIC TMOJIOKEHUA TEOPUU DJICKTPOIUTUUYECKON JAUCCOIMALINHY,
COCTaBJIATh YPABHEHHSA HJIEKTPOIUTHYECKONW AMCCOLMAIMU KHUCIIOT, IIENOYEH, COJEH M Peakluii
MOHHOI'0 OOMEHa;

- pacKpbIBaTh  CYHIIHOCTb  OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUid, ONPEIETATh
OKHCIIUTENb ¥ BOCCTAHOBUTENb, COCTABIATH YPABHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuu;

- Ha3bIBaTh (DAKTOPBHI, BIHUAIONMINE HA CKOPOCTh XMUMUUYECKOH peaKInH;

: XapaKTepHU30BaTh B3aUMOCBA3b MEKY COCTABOM, CTPOCHHUEM U CBOWCTBAMH HEMETAI

JIOB 1 METAJIJIOB,

’ IIPOBOAUTL OIIBITHI 110 ITOJYYCHHUIO U H3YUYCHHUIO XHMHUYCCKUX CBOMCTB Ppa3JInYHBIX

BEIIECTB;



Obyuarowuiicas nOIY4Um 803MOMCHOCHb HAYUUMbCA!

: BBIIBUTATh M MPOBEPATh HKCIEPUMEHTAIBLHO THIOTE3Bl O XUMUYECKUX
CBOMCTBAx Be- IECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTU BCTYNAaTh B
XAMUYECKUE Pe-aKIUK, 0 XapaKTepe U MPOAYKTAX PA3TMUHBIX XUMUYECKUX PEAKIIHIA;

: XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM,
YCTaHABIMBATh TPH- YUHHO-CIEJICTBEHHBIE CBS3M MEXIY JAaHHBIMH XapaKTePUCTHUKAMU
BEIIECTBA;

: COCTaBIATh MOJICKYJIAPHBIC U MOJHBIE HOHHBIC YPABHEHUS MO COKPAIIEHHBIM
WOHHBIM YPaBHCHHSIM;

: MPOTHO3UPOBATH CIMIOCOOHOCTh BEINECTBA TMPOSBIATH OKUCIUTEIbHBIE HIIH
BOCCTAHOBH- TEJIbHbIE CBOWCTBA C YUETOM CTETEHEH OKMCIICHHS 3JIEMEHTOB, BXOMAAIIMX B
€ro COCTaB;

' BBIABUTATb W IIPOBCPATH OSKCIICPUMCHTAJIIbBHO THIOTE3BI O PCe3yJIbTaTax

BO3JIEHCTBUS pa3- JUYHBIX (AKTOPOB HA M3MEHEHHE CKOPOCTH XUMUYECKOH peaKiui;

- MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS IS AIKOJOTHYECKH TPaMOTHOTO
NOBEJEHUS B OKPYKaIOIIEH cpelie;

: MCIIOJIb30BaTh MPHOOPETEHHBIE KIIOUEBBIE KOMIETECHIIMH MPH BBIMOJHEHUH
MPOEKTOB U pEIIEHUH YYeOHO-MCCIEAOBATEIbCKAX 3a/ad IO H3YUYCHHIO CBOWCTB,
CIIOCOOOB TMOJTyYe-HHSI U pacliO3HABAHUS BEIIECTB;

: 00BEKTHBHO OIIEHUBATH MH(YOPMAIMIO O BEIIECTBAX M XUMHYECKUX MPOIECCax;
- OCO3HABATh 3HAYCHHE TEOPETUUYECKUX 3HAHUM MO XUMHUM I NPAKTHYECKOM
NEATENbHO- CTH YEJIOBEKA;

- CO3[1aBaTh MOJICIU M CXEMBI /Ui PelIeHHs YUEOHbIX U TO3HABATEIbHBIX 3a]ay;
MOHMMATh HEOOXOJUMOCTh COOJIOICHUS TIPEANUCAHNH, TPEJIaraeMbIX B HHCTPYKITHAX
TI0 UCTI0JIb-30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHU H JIP .

@opMbI KOHTPOJIS

KonTpons pesymbratoB obOyuenus B cootBeTcTBuu ¢ AanHoi OII mpoBoautcs B popme
MACbMEHHBIX U OAKCIEPUMEHTANIbHBIX paldOoT, Mpearnoiaraercsi MpoBeJICHHUE

MPOMENKYTOYHOU U UTOTOBOM aTTECTALIHH .



TemMaTu4ecKoe NJIAHUPOBaAHUE

TemaTnueckoe NVIaHUPOBaHUE MaTepHuaJsa B 8 Kjacce

Ne Tema Copaeprxkanue LeneBan ycranoBkaKoJi-Bo [[linanupyemsbie Hcnoab30Banue

1n/n ypoka 4acoB |pe3yJibTaThl 0o0opyn0oBaHUSA

1 Mertozapl no3Hanus Bllpaktudeckas pabora Ne 1 [3HakoMCTBO ¢  OCHOBHBIMH|L YMEHHE M0Jb30BaThCs Harpe-/{aTumk  Temmepa-
XuMuH . OJkcnepu-«l3ydeHne CTpOeHHus Ia-MeToJ aMU HayKu BaTeJIbHBIMU PUOOpaMH Typbl  (Tepmormap-
MEHTAJIbHBIE OCHO- |[MEHW» HBIH), CIUPTOBKA
BbI XIMUH

2 Mertozapl no3Hanus BJlaboparopHsiil onbiT Ne 1 3HAKOMCTBO C  OCHOBHBIMH|L Omnpenensats BO3MOXHOCTh/[aTUMK  Temmepa-
XUMHH . DKCnepu-«/o KakoW TeMIepaTypbIMeTo/1aMi HayKu NPOBEACHUST PeaKkIMii M TPO-Typsl  (TepMmorap-
MEHTAJIBHBIC OCHO-  [MOXKHO HarpeTh Belle- 11eCCOB, TPEOYIOIINX Harpe- HBIH ), CIUPTOBKA
BbI XIMUH CTBO?» BaHUS

3 Metonpl mo3Hanus BJlabopatoprsiii onbiT Ne 2 [Jlate  mpencraBienue gl VMenue BeIOMpaTh puOopsl Atsd/{aTauk  Temmepa-
XUMUU . Okcrnepu{«/3MepeHre  TeMIepaTypblTOYHOCTH HW3MEPCHUH (- NpOBEJCHUS M3MEPEHHUIL, TYPBI IUIATHHOA
MEHTAIbHBIE  OCHO-KHMIIEHHUS BOJbI C MOMOIIBIOPOBBIX JATYNKOB M aHAJIO- TPeOYIOIMUX TOYHOCTH IOKAa-BBIM,  TEPMOMETD,
Bbl XUMUH TaTYMKa TEMIIEPaTyphl 1 TOBBIX TPHOOPOB 3aHUH . DIIEKTpUYECKast

TEPMOMETPa» [JIUTKA

4 Metonpl mo3HaHus BJIabopaTopHbIid ombIT Ne 3 CdhopmupoBath  mpezacTas-l 3HaTh MPONECCHI, MpoTeKar-/laTunk  Temiepa-
xuMuH . Okcnepu-«OnpeneneHue TeMnepary- ppljieHHe O  TeMIeparype IMe TPU TUTABJICHUM BENIECTB UTYPbI  (TepMorap-
MEHTAIbHbIE ~ OCHO-IIJIABJIEHUS M KpPUCTAJ-UIaBIEHHS,  OOPaTHMOCTH WX KPUCTAILTU3ALUN HBIi1)
BBl XUMHH NIM3aliN METaJLIa TIaBJICHUS M KPUCTAILIN3a-

1002051

< [lepBonauanbubie [JlaboparopHsiil onbiT Ne 4 [DKCHepUMEHTaIbHOE 1 YMeTb oTauuarh Bojomnpo-/laTuuk  3mekTpo-
XUMHUYECKHUe MoHA-«Onpeneneuue BOJIOIIPO-0MpeieieHre JUCTUILTH-A BOJHYIO BOJY OT JAUCTHIIUPO-IIPOBOJHOCTH,
Tust . YucThle Bellle- BOAHOM M JUCTWUIMPOBAHPOBAHHOW U BOJIOIPOBO- BaHHOH, 3HATh, MOYEMY AISUUPPOBOI MHU-
CTBa U CMECHU HOM BOJBI» THOY BOJIBI NPOBEJCHUS HKCIIEPUMEHTOB  [KPOCKOII

VCTIOJB3YIOT JAUCTUILIMPOBAH-
HYIO BOJlY
6 IlepBoHauanbHble |[[eMOHCTpAllMOHHBIH  dSKc-VI3yyeHHe XUMUUECKHX siB-1 YMmeTh oTiaMuaTh (usmueckue/laTynk - Temmepa-

XUMHUECKHUE TIOHS-
Tus . Ou3nyeckue u
XHUMHWYECKHE SBIIC-
HUS

nepuMeHT Ne 1 «Boinene- Hug
W IIOTJIONICHHE TEI- Jia —
[MPU3HAK XUMUYE-
CKOU peaKym

TIIEeHUN

MIPOLIECCHI OT XUMUYECKUX Pe-
Ak

TYPbL MIaTHHOBBIN




SVHEXJaT0d

lpodo

«llepechlleHHBbIN pac-TBOP»

«pa30aBIICHHBII PacTBOP»,
«HACBILIEHHBIH PaCTBOpPY,

«TIEPECBILLIEHHBIN PaCTBOP»

Ne Tema Copaeprxkanue LeneBan ycranoBkaKoJi-Bo [[linanupyemsbie Hcnoab30Banue
1n/1n ypoka 4acoB |pe3yJibTaThl o0opynoBaHuSA
U [lepBoHauanbHbie |[leMOHCTpallMOHHBIN  SKc{M3yuenue siBaeHudr npul 3HaTh, yTO TIpH TpoTekaHuullpudop JU1S]
XUMHUYECKUE TOHsA-epuMeHT Ne 2 . «Pa3noke-pa3inokKeHUN CIOXKHBIX Be- pEeaklii MOJIEKYJIbl BELIECTBONBITOB C  BJIEKA
TUs [IpocTbie WHHE BOIBI IJIEKTPHICCKUMIIECTB pa3pyliaroTcsi, a aTOMbl CO{TPHYECKUM TOKOM
CJIOKHBIE BEIlle- CTBA[TOKOM» XpaHAOTCA (1S BEIECTB d
MOJIEKYJISIPHBIM CTPOEHUEM)
8 [lepBoHauanbHble |JIeMOHCTpPAIMOHHBIA  3KC-JKCHEpPUMEHTaIbHOE  J0Ka-1 3HaTh (OpMYIMPOBKY 3aKOHa MBechl  3NMEKTpOH-
XUMHUYecKrue ToHsA-nepuMeHT Ne 3 . «3aKoH co-3aTebCcTBO ASHCTBUS 3aKO0-Ha YMETb IPUMEHATh €ro HaHbIe
THs . 3aKOH COXpa-XpaHEHUS MacChl Be- IECTBY» MPAKTHKE, MPU PEIICHUU pac
HEHWMsI MacChl  Be- YETHBIX 33124
IIECTB
0 Knaccel  Heopranu-/[eMOHCTpAllMOHHBIM ~ AKC{IKCHEPUMEHTaIbHO  ompe-1l 3uath 00BEMHYIO 100 co+lIpubop Ui
YeCcKuX coequne- HuinepuMent Ne 4 . «Ompene-nenutb COAEpKaHUE  KHC- CTaBHBIX YaCTeH BO3ayXa OTPEJIENICHAS  CO-
. CocraB BO3- yxa  |ICHHE COCTaBa BO3AyXa» JI0pOJia B BO3IyXe CTaBa BO3/Iyxa
10 [Kmaccer nHeopranu-[Ipaktuyeckas pabora Ne 2 (CuHTE3 cOoNM M3 KUCIOTHI |l VMeTh poBouTh mpocteii- mudlludposoit MU
yeckux coequne- nuiij«llomydenre MemHOTO Ky-oKcuaa MeTallia CHUHTE3bl HEOpPraHuye- CKUXKPOCKOII
. CBOiiCcTBa KUCIOT.  |[IIOPOCa» BEIIECTB C KCIOJIb30Ba- HUEM
UHCTPYKIUU
11  |PactBOpHI JlabopatopHslii ombiT Ne 5 [MccnenoBath  3aBUCHMOCTHL Wmets npencrapieHue o pa3-HoiJlaTunk — Temiepa-
«U3yuenue 3aBUCUMOCTUPACTBOPUMOCTH OT TEMIIe- 3aBUCHMOCTU PACTBOPU- MOCTHTYPHI ITATUHOBBINA
PacTBOPUMOCTH BEIIECTBA OTPATYPHI BEIL[ECTB OT TEMIIEPa- Typhl
TEMIIEPATYpPbI»
12  |PactBOpHBI Jlaboparopusiit onbit Ne 6 [[Tokazats 3aBUCUMOCTH1 VMeTh ucnons3oBath mudpo-oilludpooii MH-
«HaOmroneHne 3a  pOCTOMpPACTBOPHMOCTH OT TEMIIe- MHUKPOCKON JUIsI HM3y4e- HHUAKPOCKOI
KPUCTAIIJIOBY paTypbl (OPMBI KPHCTAIIIOB
13  [PactBOpHI. JlabopaTopHslii onbir Ne 7 (CdhopMupoBath MOHATHS 1 Wmets mpencraBneHue o pas+/Jlatumk  temmepa-

JIMYHOM HACHIIIEHHOCTH pacH
TBOpa PACTBOPSACMBIM  BCIICH
CTBOM

TYpBI ITaTHHOBBIN
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SVHEXJaT0D

lpodo

IIpooonicenue

Ne Tema Copaeprxkanue LeneBan ycranoBkaKoJi-Bo [[linanupyemsbie Hcnoab30Banue

1n/n ypoka 4acoB |pe3yJibTaThl 0o0opyn0oBaHUSA

14  PactBOpBI [Ipaktiaeckas pabora Ne 3 (ChopmupoBath  mpencrar-l YMeTh omnpeAensaTb KOHIEH-/laT4uMk  onTuye-
«Ornpenenenue KOHIICH-JICHHE O KOHIIEHTpAIluh Be- TpalMI0 PacTBOpa, MCIHOJB3YSCKOM IUIOTHOCTH
TpallMM BELIECTB KOJOPH-IIECTBA M KOJIUYECTBEHHOM UHCTPYKIHUIO
METpUYECKHM MO KalluOpo-aHanmmse
BOYHOMY T'papuKy»

15  [Kpuctamtorunpa- te1 JlaboparopHsiii onbir Ne 8 (ChopmupoBaTs moHsTHE 1 3HaTh CcHocoOHOCTh KpHcTan{/laTuuk  Temmepa-]
«Omnpenenenue Temnepaty- pel«Kpucranmoruapar» JIOTUAPATOB Pa3pymIaThCsl MPUTYPHI IIIATHHOBBIN
pa3ioKeHus KpHCTaI- HarpeBaHUU
JIOTUIpaTa

16  |Kmaccel Heopranu-lIpaktuueckas padora Ne 4 |ChopmupoBats  mpejcTan-1 YMmets onpenensate pH pac{/latunk pH

yeckux  coenune{«Onpenenenne pH pactBo-nenne o pH cpemsl Kak Xxa- TBOPOB
H1i . OCHOBaHUS OB KHCJIOT U IIET0YEh» PAKTEPUCTUKU  KHCJIOTHO-
CTHU pacTBopa
17  [Kmaccer Heopranu-J/labopatophsiii onbiTr Ne 9 (ChopmupoBats  mpezacTar-1 [lpumensaTs ymenus mo ompe-latunk pH
yeckux  coenuHe-«Onpenenenne pH  pas-nenue o mkane pH nenenuto pH B mpakTudeckoi
Huil . OcHOBaHMA JIMYHBIX CpE NeATEIbHOCTH
18  |Kmaccel Heopranu-/labopatopubiii oneir Ne 10 [OxcnepuMenTanbHO — qoKa-1 [lonumats cymuocts npouec- cd/latunk pH, no3a-
yeckux  coeanHe-«Peakuus HeHTpanus3a- LUW»[3aTh XUMHUYECKHE CBOWCTBA HEeUTpanu3alid U NpuMe- HATHTOP 00bEMa KH/IA
HUK . XUMUYECKue| JleMOHCTpaLMOHHBIHOCHOBAHU I npolecc HelTpanu3a- MM HAKOCTH, OropeTka,
cBoiicTBa  ocHOBa-PKCIEpUMEHT Ne 5 «OcHO- MPAKTHKE NaT4uK  TeMmepa-
HUH BaHus . TermmoBoil 3¢ dexT TYpBI IUIATHHOA
peaKkMu TUIPOKCUAA Ha- BbIM, JATYUK J1aB-
TPUS C YIIEKHUCIIBIM Ta30M» JIeHUs, MarHUT- Hasl
MelaaKa
19  (CpoiictBa  Heopra-Jlabopartophsiif ombiT Ne 11 [Mcmone3oBath moiydeH- Hblel YMeTb  ompenenats  kucnor-larunk pH
HUYECKUX  coeau-«OnpeeneHue KUCIOTHO- CTH [3HAHKS ISl OTpe/e- JICHHUs HOCTb IIOYB
HEHU [MOYBBI» KHCIIOTHOCTH Pac- TROPOB
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SVHEXJaT0d

[Tpodo

Ne  Tema Conep:xanue LlesqeBas ycraHoBkaKoJui-Bo [IlmianHupyemsbie Hcnoab3oBanue
1n/1n YPOKa 4acoB |pe3yJbTaThbl o0opynoBaHuSA
20  [Xumumueckas cBs3b  |JlemoHcTpanmoHHbId okt [[loka3aTh 3aBUCUMOCTH1 YMeTh onpenenaTh TAN Kpu-/latyvk — Temmepa-

No 6 «Temmepatypa maB{(hHU3UUYECKUX CBOWCTB Be CTAUIMYECKUX PEMETOK MOTYPHL TUIATUHOA
JIEHUs BELIECTB C Pa3HBIMMUIICCTB OT THIIA XMMHUUYECKON TEMIIEpaType TUIaBICHUs BB/, JATUYUK TEM-
TUIIAMU  KPUCTAITIMYECKUX|CBSI3U nepaTypbl  T€PMO-
PELIETOK MTapHBIN
TemaTH4YecKoe MJIAHMPOBaHUE Y4eOHOTro MaTepuasa B 9 KJiacce
Ne Tema Conepxanue LeneBan ycranoBkaKoJ-Bo [[linanupyembie Hcnoab3oBanue
1n/n YPOKa 4acoB |pe3yJabTaThbl o0opyaoBaHMA
1 Teopuss  snexTpo-/leMoncTpannonssii onbiT  [[lokaszaTs, yTo pacTBOpe- Huell 3HaTh, 4TO pacTBOpe- JlaTunk  Temmepa-
mutnaeckorr  gucco-Ne 1 «TerumoBoit  addextBemniecTs nMeeT psn HUE — (PU3UKO-XUMHUYECKUHTYpPHI IIaTHHOBBINA
LAALHT PacTBOPEHNS BEIIECTB BBOAE) [IPH3HAKOB XUMUYECKOH polLiecc
[peaKkuuun
2 Teopust  anexrpo-llpaktuueckas pabora No 1 [Beemenne moHITHIA «dnmek-1 YMeTh JKCIEPUMEHTANbHO/[aTunK  31eKTpo-
ITMTHYECKOM  JTUCCO1«DIEKTPOIUTEI U HEIIEK-TPOIHUT» M KHEIIEKTPO- JIUT ONPENENSATh  JJNEKTPOJIUTHl  HIPOBOJAHOCTU
LAALNH TPOJIUTHI» HEAJIEKTPOJIUTHI
3 Teopus  smekrpo-/laboparopHblii ombiT Ne 1 CdhopmupoBath  mpezcTas-l 3HaTh, Kako€ BIMSHHE OKa-{/laT4umk  3MeKTpo-
IIMTHYECKOM aucco{«BiusHue pacTBOpUTENs HAJleHHE O BIMSAHHH PacTBO- 3bIBACT BOJA HA JIUCCOLMA- LIMIOIPOBOJHOCTH
[AAIAH ICCOLIMALIAIO» pUTeNss Ha JUCCOLUAIUIO BEIllECTBA
PIIEKTPOJINTA
4 Teopuss  snextpo-Jlaboparopusiii onbiT Noe 2 [(JKcrepuMeHTansHO — BBecTH|L YMeTb OnpenensaTh CUiIbHbIE MJ{aTUyuK  3IEKTpo-
muTHYecKol  aucco{«CHIbHBIE U c1a0ble 2MeK- [OHSATHE «CJIa0bId  DJIeK- cnalble DIEKTPOJIUTHI C TO-IPOBOJAHOCTH
nuanyy . CuibHbIE HTPOJIUTHD) TPOJIUT» MOUIbIO JIaTYUKA 3JIEKTPOIPO-
ciabble  3JEKTPO- BOJTHOCTH
ITUTBI
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SVHEXJaT0D

lpodo

IIpooonocenue

Ne Tema Copaeprxkanue LeneBan ycranoBkaKoJi-Bo [[linanupyemsbie Hcnoab3oBanue

1n/1n ypoka 4acoB |pe3yJibTaThl o0opynoBaHusA

o Teopuss  snexrpo-Jladopatopusiii onsir Ne 3 (ChopmupoBaTs  mpencras-l 3HaTh 3aBUCHMOCTb JJIeKTpo4/laTyuk  3nmeKTpo-
IIMTHYECKOH  THCCO-«3aBUCUMOCTh QNICKTPO-IEHUE O  3aBHCHUMOCTH [IPOBOJHOCTA PacTBOPOB OTIPOBOJIHOCTU
LUaluu [POBOTHOCTHU PAacTBOPOBANIEKTPOIIPOBOIHOCTU  pacH KOHIIEHTPAllMU HOHOB

CWIBHBIX DJIEKTPOJIUTOB OTTBOPOB OT KOHIICHTpPAIUH
KOHIIEHTPALIUU HOHOB NOHOB

6 Teopuss  snexrpo-lIpaktnueckas pabora Ne 2 [3akpernuth mpejactaBieHue gl YMeTh SKCIIEPUMEHTATBHO/{aTynK  3IeKTpo-
muTrdeckor  aucco-«OnpeneneHue KOHIIEH-3aBUCUMOCTH AIIEKTPO- OTIPE/IENATh KOHIIEHTPAIUIO COMUITPOBOHOCTH
[AAITAT TPALIMA COJHM IO DIIEKTPO-IIPOBOJHOCTH PACTBOPOB OT B PAacTBOPE C MOMOIIBIO JTATYNKY

[TPOBOJJHOCTH PacTBOPa»  [KOHIICHTPAIMU HOHOB DIIEKTPOTPOBOIHO- CTH

U Teopus  smekrpo-/laboparopusiii onbit Ne 4 [MccnemoBath  ocobeHHOCTH] [IpuMeHsATh 3HaHHUA O peak- HUH/laTduK  IITEKTPO-
muTHYecKor  ucco-«B3anuMoneiicTBUE  TMAPOK-MPOTEKAHHUS PEaKIMH Hel- HEeUTpaIU3aluu B AHBIXIPOBOJHOCTH,
ALY . cuza Oapus C CEpHOH KUC-Tpaln3aiuu YCIIOBUSX no3atop  00bEMA
Peakiiuyn  MOHHOTOQUIOTOID YKHIKOCTH, Oro-
oOMeHa peTka

8 Teopus  smekrpo-/laboparopHblii ombiT Ne 5 DKCIIEPMMEHTAIBHO MOKa- 3aTH1 3HaTh, YTO BCE pacTBOpUMbIC BJlaTUMK  3JEKTpPO-
nmuTHYeckoi  aucco{«O0pa3oBaHMe cojiell  aM-oOpa3oBaHME HOHOB IIPH BOJIE COJIM SIBJISIFOTCSI CHJIb{IPOBOJIHOCTH
[AAIAH MOHUSD» peakIuu aMMHaKa C HBIMU DIIEKTPOIUTAMH

KUCIIOTaMU

0 Xumuueckue — peak-JlabopatopHsiii onmbiT Ne 6 [MI3yyeHne — OKUCIHTENBHO-1 Nmers mpencraBnenne o Te/laTumk  temmepa-]
LIV . «M3yyeHne peakuu B3aM-BOCCTAHOBUTENBHBIX  MPO- WI0BOM  d(hdeKTe  OKUCIU-TYpPHI IITATUHOBBINA
OKHCIIUTENTBHO- MOJICHCTBHSA chIL(I)I/ITa Ha-[IeCCOB, MPOTCKAIOIIUX ( TEJIbHO-BOCCTAHOBUTEIBLHBIX
BOCTaHOBUTEIb- HbIE TPUSI C MEPOKCHJIOM BOJO-BBIICICHHEM SHEPTHU peakuuii
peaxiuu (OBP) poaa»
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SVHEXJaT0d

[Tpodo

XJIOPUA-UOHOB B IMUTHEBOM
BOJIC»

CMbIX PpaCTBOpax

Ne  Tema Conep:xanue LlesqeBas ycraHoBkaKoJui-Bo [IlmianHupyemsbie Hcnoab3oBanue
1n/1n ypoka 4acoB |pe3yJibTaThl o0opynoBaHuSA
10  [Xumwmueckue peak-Jlaboparopusiii oneir Ne 7 [[lokaszate, uTo B mporeccel Vmets npencrasinenus o pas- |[larunk pH
. OBP «M3menenne pH B xoxenporexkanus OBP Bo3zMoxk-HO JIMYHBIX TMPOLYKTAX OKHCIIH-A
OKHUCJIUTEIBHO-BOCCTAHO- (00pa30BaHUE KHUCIIOTHI WJIN TEJIbHO-BOCCTAHOBUTEJIbHBIX
BUTEJIbHBIX PEAKLIAN [ICII0YN peaxkuuii
11  Xummueckue peax-Jlaboparopusiii onbir Ne 8  [KonmdectBeHHo — oxapakre-l 3HaTh, YTO METALIBI ABJIAIOT- csJlaTunK  Hampsike
uun . OBP «CpaBHUTENIBHASL ~ XAPAKTEPH30BATh  BOCCTAHOBUTEIbA BOCCTAHOBHTEIISIMU C pa3- HOMHHUS
PUCTHKA BOCCTAHOBHUTENb- HOMHYIO CITOCOOHOCTH METall BOCCTAHOBUTEIbHON CII0
CIIOCOOHOCTH METall- JIOB)  [TIOB COOHOCTBIO
12 [Xumudeckwe peak-/leMOHCTpamMoOHHbIE OMbI- THI|I3yUUTh 3aBUCHMOCTH CKO-2 3HaTh 3aBUCHUMOCTh CKOpocTHIIpuGop it wiA
. Cxopocts xuiNe 2 «V3ydeHuwe BIHA- HUAPOCTH pEAKIMH OT Pa3IHd- peakuuy OT PpasIUYHbIX (DaK-{IIOCTPALMHU 3aBU-
MHYECKOU peakIii  |[pa3IM4YHbIX (PAKTOPOB HAHBIX (HaKTOPOB TOPOB — TEMIIEPAaTypbl, KOH{CUMOCTH  CKOpO-
CKOPOCTb PEAKLIUNY LHEHTPAllMd PEArMpyIOIIUX BE-{CTH  XHMHYECKOM
IECTB, KATAIM3aTopa, MPUPO-IbIPEAKIIMA OT YCJIOA
BCIIIECTB, IUIOMIA A BUM
COIPMKOCHOBEHHS BEILIECTB
13  [Hemeramsl ["ano-|/leMOHCTpAITMOHHBIA OMBIT  [JKCHEPUMEHTaIbHOEe  U3Y-1l 3HaTh (DU3MYECKHE W XUMHYE-AIIapaT JInE
TCHBI Ne 3 «M3yuenue duznde-ckuxueHre (GU3HYSCKUX U XH- CKHE CBOMCTBA TaJIONCHOB . MPOBEICHUS XU
U XMMHUYECKHX CBOWCTBMHYECKUX CBOWCTB XJIOpa YMeTh 3amichiBaTh ypaBHE- HUMHUYECKHX po-
XJIOpay peakiuii raJoreHoB ¢ Me-necco (AIIXP)
TaJUlaMM, HEMETaUlaMH, UX
pPa3IMYHYI0  OKHUCIIUTEJIBHYIO
CIIOCOOHOCTH
14  [CanoreHsl [IpakTuyeckas pabota Ne 3 (Ompenenutb  coaepkaHue?2 YMeTp NpUMEHATb MOHOCce-/laTumKk  XJIOpHUIA
«Omnpenenenue cojpepxka- HUAXJIOPUA-MOHOB B  HCCIELY- JIEKTUBHBIE JATUYUKN NOHOB
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SVHEXJaT0D

lpodo

IIpooonocenue
Ne  [Tema Conep:xkanue LeneBan ycranoBkaKoJi-Bo Ilinanupyembie Hcnoab30Banue
n/n ypoka 4acoB |pe3yJibTaThl o0opynoBaHuSA
15 |CepoBomopon, JleMOHCTpalMOHHbIN onbIT:  [M3y4nTh naboparopHsie(l 3HaTh J1a0OpaTOpHBIE CrOCO- OBJAMmapar 1Sl
CynabGuIbI «IlomyueHue cepoBOAOPO- HACTIOCOOBI IMOYYEHUS CEpo- MOJIY4EHHUSI CEPOBOJOPO- NA[IPOBEIACHUS  XU-
1 U3YYEHHUE €r0 CBOKMCTBY . BOJIOPOJIa, €r0 CBOWCTBA H ero (PU3NYECKue U XUMHU-YeCKUEMUUECKUX  peaK-
JlaGopaTopHBIil OMBIT: cBoifcTBa Cynb(UI0B cBoiicTBa . YMeTh mpo- BomutTeumi (AIIXP), mpu-
«CHHTE3 CcepoBOJIOpoJia Ka4eCTBEHHBIC PEaKIUUd HJOOp AN IOJyde-
KadecTBeHHBIE peakiuu Ha CEpOBOAOPOL u CONIYHUSA Ta30B  WJIW
CEpOBOJIOPOJT M CYIb(H- TbD» CEPOBOJIOPOJHON KHC- JoThijanmapart Kumma
COCTaBJIATh COOTBET- CTBYIOLIN
YpaBHEHUSI XUMHU- YECKUX
peakuuii
16  [Hemertammsl . Okcu-apl/leMoHCTpaniionHbI okl [M3yduTh CBOMCTBA cepHU-1 3HaTh (DU3KMYECKHE W XUMHUYe-ATmapar U
cepsl . Cepuu- ctasgNe 4«l3yyeHne CBOMCTBCTOTO rasza CKHE CBOWCTBA CEPHHUCTOTO Ta3alIpOBEICHUS XU
KHCIIOTa CEepHUCTOr0 Tra3a U CEPHU- . YMeTb 3amichiBaTh YPaBHEHUSIMHYECKUX  PEaK-
CTOM KUCIIOTBI» peakiuii raza ¢ Bojo#, cauuii (AIIXP)
HIeI04aMu
17  Hemerammsi . Am-muak|JIabopaTopHslii ombiT Ne 9 JKCIEepUMEHTAIbHO  JIoKa-l 3HaTh, YTO PAaCTBOP aMMHaka BJlaTYMK  3JIEKTPO-
«OCHOBHBIE CBOMCTBAa aM-3aTh IPHHAJUICKHOCTh pac- BOJI€ — C1a0blil ANIEKTPO- JUT [IPOBOJIHOCTH
MHAKa» TBOpa aMMHaKa K CJIa0bIM YMeTh OnpesensiTh 3TO CBOUCTBO
PIIEKTPOJIUTAM C TIOMONIbIO  JaT4u- K3
SJIEKTPOIIPOBOAHOCTH
18  |Okcumasora (IV)  |[leMOHCTpaI[HOHHBIE OIbI- ThI:|[I3y4nTh MPOMBIIIICHHbIE H1 3HaTh TMPOMBIIUICHHBIE M Ja{lepMope3ncTop-
«Ilonyyenue okcupa a3zoTaiadopaTopHbBIE  CIOCOOB] OopaTopHble CIOCOOBI TONY{HBIA JaTYUKTEM-
(IV) wm wu3ydeHume erofosnyyeHus OKCHaA a30- yeHust okcuaa azora (IV), erdnepaTypsl, JaTyuK
cBoMcTBY»; «Okucnenue ok-ra (IV), ero cBoiicTBa, mpu- buznueckue u xuMuyeckugpH, maTdymk smex-
cuga asota (II) no okcupameneHne B HPOM3BOJACTBE CBOMCTBAa . YMETh COCTaBIISITHTPOIIPOBOJHOCTH,
azora (IV)»; «B3anmomeii{a30THOM KHCIOTHI COOTBETCTBYIOLIME YPAaBHEHHUsaNmapar i Mpo-

cTtBue okcuma asota (IV) ¢
BOJOW MU KHCIOPOJOM, IO-
JIydeHUE a30THOM KHUCIIO-
ThI»

XUMUUYECKHX PEAKIIUH .
VMeTh 00BACHATH MPUMEHE- HHUE
okcuma azota (IV) B mpo-

BEJCHUS XHUMHYC-
CKHUX peakuui
(AITXP), marHuT-
Has MeIlajika

H3BOJICTBE @30THOM KHCIOTBI
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SVHEXJaT0d

IIpooonocenue

Ne Tema Copaeprxkanue LeneBan ycranoBkaKoJi-Bo [[linanupyemsbie Hcnoab3oBanue
n/n ypoka 4acoB |pe3yJibTaThl o0opynoBaHuSA
19  |AzorHas kucnora uedlIpakTuueckas padora Ne 4 [DKcrepyMEHTAIBHO — OTpe-2 YMeTh HUCMOoJIb30BaTh HOHOCE{/[aTymk  HHUTpar-
COJIN «Omnpenenenye HUTPaT- MOHOB |IETUTh COJCPKAHUE HH- TPAT- JICKTUBHBIC  JIATYUKH  JUISIAOHOB
B MUTATEJIbHOM PacTBOPE»  [MOHOB B PaCTBOPaxX OTpe/ieNICHNs HOHOB
20  MunepanbHbie JTaGopatopuerii onbiT Ne 10 DkcnepumeHTanbHO — pasnm-l YMeTh DKCIIEPUMEHTATBHO/]aTUnK  3IEKTpo-
lynoOpeHus «OmpezienieHne aMMuad- HOM [4aTh MOYEBMHY W MHHE OTIPEICIIATh MOYCBUHY MPOBOTHOCTH
CEJIUTPHI I MOYEBUHBD» pabHBIC yI00pCHUS
21 Meramst . Kanb- muit [Jlabopatoprbiii onbiTr Ne 11 DkcmepumMenTanbHo  ycra-{l 3HaTh CBOWCTBA COCAMHEHUIJaTUMK  AIIEKTPOA
CoennHenusakansiya [«B3amMmomelicTBie  M3BECT{HOBUTH oOpa3oBaHue KaIbIIMA M €ro 3HAYE€HHE BIPOBOJHOCTH,
KOBOM BOJBI C YIVIEKUCIIBIMCPEIHEH U KUCIION CON NPUPOJIE ¥ )KU3HHU YETOBEKAa  [MArHUTHAS Me-
razoM» IajgKa, mpuoop s
MOJIyY€HUSI Ta30B
Wi anma-  paj
Kunna
22  Meramwii. Keneso  Jlabopatopwsiit ombiT Ne 12 [MccnemoBath nporecc|l 3HaTh, YTO MPOIIECC KOPPO- 3ur/laTunk naBIeHUS
«OKHcIeHHe  Kelle3a  BOPJICTPOXMMHYECKOH  KOPPO- METaJJIOB MPOTEKAET B
BJIa)KHOM BO3JLyXe» 31H JKeNe3a B BO3yXe NPUCYTCTBUM BOABI U KHUCJIOA
pona . 3HaTh (aKTOPBI, YCKOA
PSIIOLIKE MPOLIECC KOPPO3UU
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