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IlosicHuTEIBLHASA 3aNIMCKA.

Pabouas nmporpaMma 3aHATHIl BHEYPOUHOH NEATEIBHOCTH [0 XMMUHM IpeIHA3HAUCHA Il OPTaHU3alii BHEYPOUHOH AEATENLHOCTH 00yJaroIuXxcs 8 KJIaccoB
MOY «Cenanosckast COIL». Peanuzartus mporpaMmel oOecriequBaeTcss HOPMaTHBHBIMU JIOKyMEHTaAMHU:

1. ®enepanbueblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanumny.

2. Tlacmoprt HanmoHaibHOro mpoekta «O0pasoBanue» (yTB. mpesuauymoM Coserta npu [Ipesnaente P® mo crpaTernuyeckoMy pa3BUTHIO M HAIIHOHAJIbHBIM
TIpoeKTaM, IpOoToKoy oT 24.12.2018 Ne 16).

3. Tocynapcrennas nporpamma Poccuiickoii @enepaunn «Pa3sutue odpazosanus» (yTB. [locranonenuem IIpaBurenscta PO ot 26.12.2017 Ne 1642 (pen.
ot 22.02.2021) «O06 yTBep»x)aeHUH TOCYAapCcTBeHHOH nporpammbl Poccutickoit denepannu «Pa3Butue o6pazoBaHus».

4. Tlpodeccuonanpubiii crangapt «llemaror (memarormdeckasi NesTENTPHOCTh B JONIKOJFHOM, Ha4dallbHOM OOIIEM, OCHOBHOM OOIIEM, CpemHeM oOIemM
oOpa3oBannn), (BocuTaTeNnb, yauTelnb)» (pem. ot 16.06.2019) (Ilpuka3z MunncTepcTBa Tpyaa u conuaibHOH 3amuThl PO ot 18 oktsiopst 2013 1. Ne 544H, ¢
W3MEHEHUSIMH, BHECEHHBIMU TpUKa3oM MuHucTepcTBa Tpyaa u corzautel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422h).

5. Meroanyeckne peKOMEHAALMH 110 CO3AaHUI0 U (YHKIHMOHHUPOBAHUIO B 00I1€00pa30BaTEIbHBIX OPraHU3aLMIX, PACIIOIOKEHHBIX B CEJIBCKONH MECTHOCTH H
MaJbIX TOpojJax, IEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHMYECKOW HampaBlieHHocTeld («Touka pocrta») (YTBEpKACHBI paclopsbKEHHUEM
Munuctepcrsa npocBenienus Poccuiickoit ®enepanuu ot 01 HOsiOpst 2021 1. No
TB1913/02)

Ha 6a3e nentpa «Touka poctay obecriednBaeTcs peanusaius 00pa3oBaTebHBIX IPOTPaMM eCTECTBEHHO-HAYYHOH U TEXHOJIOTHYECKOM HalpaBlIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBHUHU C TPEOOBAHHUSIMU 3aKOHOIATENLCTBA B chepe 0Opa3oBaHus U ¢ yIETOM pekoMeHaanui denepaabHOro oneparopa yueOHoro
npeamera «Xumusny. O6pazoBaTesbHas porpaMma MO3BOJISET HHTEIPUPOBATH PEATU3yEeMbIe TIOJXO/IbI, CTPYKTYPY M COJCPIKaHUE MTPU OPraHU3aluu 00yUeHHUS
XUMHH B 8—9 Kj1accax, BRICTPOCHHOM Ha 0a3e Jio00ro U3 JOCTYIHBIX yueOHo-MeToquueckux komiuiekcos (YMK). Hcnonbs3oBanue o0opynoBanus «Touka
pocta» mpu peanusanuu ganHor OTT mo3BoJseT co31aTh YCIOBHS:

JUTSL PACIIUPEHUS COJICPKAHMS IITKOJILHOTO XUMHUECKOT0 00pa3oBaHusI;

JUTS TIOBBIIIIEHNS MTO3HABATEIFHON aKTUBHOCTH 00YYaIOIINXCs B €CTECTBEHHO-HAYYHOI 00J1acTH;

JUTS Pa3BUTHS IUYHOCTH PeOEHKA B TIporiecce 00yUeHHs] XUMUH, €r0 CIIOCOOHOCTEH, (POPMHUPOBAHUS U YAOBICTBOPSHHS COIMATHHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEH;

JUTst pabOTHI C OIapEHHBIMH [ITKOJILHUKAMU, OPTaHU3AI[UHN WX PA3BUTHUS B Pa3JIMYHBIX 00J1aCTIX 00pa30BaTELHONW, TBOPUYECKOH IEATEIEHOCTH.

[Iporpamma paccuntaHa Ha 68 4acOB M MPE/IIIONAraeT MPOBEICHUE TA0OOPATOPHBIX U MPAKTUIECKHUX PadoT.
8 xiracc —34

9 xmacc —34

I[Inanupyemble pe3y/bTaThl 0CBOEHHA Kypca:

JInyHOCTHBIE Pe3yabTaThl :

OO0y4aromuiics MOJIYIUT BO3MOXKHOCT IS (DOPMHUPOBAHUS CIICITYIONTUX JTUIHOCTHBIX Y Y /1:

ompezieNicHIe MOTHBAIIMY U3yYeHHUs YIeOHOTO MaTepuaa,

OIICHWBaHWE YCBaWBAaEMOT0 yUeOHOT0 MaTepralia, CXOIs U3 COUAIBHBIX U JIMYHOCTHBIX [IEHHOCTEH;



MOBBIILICHUE CBOETO 00pa30BaTEILHOTO YPOBHS U YPOBHSI TOTOBHOCTH K M3YUYEHHIO OCHOBHBIX HCTOPHUECKUX COOBITHH, CBS3aHHBIX C Pa3BUTHEM XUMHU U
00111ecTBa;

3HAHUE MPaBUJI MMOBEACHNS B YpE3BbIUAHBIX CUTYalHsX;

OIICHUBAHNE COMMAILHOMN 3HAYMMOCTH MTPO(eCcCHii, CBSI3aHHBIX C XUMHUCH;

BJIaJICHHE TpaBIIaMH 0€30IacHOr0 00palleHHsI ¢ XMMHYECKHMH BEIIECTBAMHU U 000PYAOBaHHUEM, MTPOSIBIICHHE IKOJIOTHYECKOH KYJIbTYPBHI.

MeTtanpeaMeTHbIe pe3yJabTaThI

PeryasiTuBHbIe

OOyuaromuiicst MOTYYUT BO3MOKHOCTB [T (POPMHUPOBAHUS CIEAYIOMIUX PETYISATUBHBIX Y'Y /1

LeJIenojaranye, BKI0Yasi IOCTAHOBKY HOBBIX LIeJeH, MpeoOpa3oBaHue MPaKTHUECKON 3a/1a41 B TIO3HABATENBHYIO, CAMOCTOSITEIBHBIN aHAIH3 YCIOBUH TOCTHKEHUS
LIEJIN Ha OCHOBE Y4€ETa BBIACICHHBIX YUUTEIEM OPUCHTHPOB ACHCTBHUS B HOBOM y4eOHOM MaTepHase;

TUTAHUPOBAHUE ITyTH JOCTHKEHUS LeNel;

ycTaHaBJICHHE TIETIEBBIX IPUOPUTETOB, BBIICTICHUE aTbTEPHATHBHBIX CIIOCOO0B JOCTIKEHHS IeTTH U BBIOOP Hanbosee 3 PeKTUBHOTrO crocoba;

YMEHHE CaMOCTOATENLHO KOHTPOJIUPOBATE CBOE BPEMSI U YIPABIIAThH HM;

yYMEHHUE IIPUHUMATh PEIICHHUs B IPOOJIEMHON CUTYyaluH;

MOCTaHOBKA Y4eOHBIX 3a/1a4, COCTaBJICHHE TJIaHa U MOCTIeIOBATEILHOCTH JICHCTBHIA;

opraHu3anys pabo4ero MecTa Mpy BHIIIOJHEHUH XUMHYECKOTO IKCIIEPUMEHTA;

MIPOTHO3UPOBAHHUE PE3YJIBTATOB O0YUEHUs, OLIEHUBAHNE YCBOGHHOTO MaTepHualla, OLleHKa KauyecTBa ¥ YPOBHS MOIYUYEHHBIX 3HAaHUH, KOPPEKLMS [UIaHa U CIoco0a
JNCHCTBHS MTPU HEOOXOAUMOCTH.

Io3HaBaTeabHbIC

OO0yuaromuicst MoJyYUT BO3MOXKHOCTB JUIsl (POPMHUPOBAHUS CIIEIYIOLUINX MMO3HaBaTeIbHBIX Y Y /1:

MOWCK U BBIJIEIICHNE WHPOPMAITUH;

aHaJM3 YCIOBHU 1 TpeOOBaHMI 3a/1a4H, BBIOOP, CONOCTAaBIICHNE 1 000CHOBAaHUE CIIOCO0A PELICHUS 3a/1a4H,;

BbIOOp Hanbosee 3¢ (HEKTUBHBIX CIIOCOOOB PEILICHHS 331241 B 3aBUCMOCTH OT KOHKPETHBIX YCJIOBHii;

BBIJIBI)KEHHE U 000OCHOBaHME TUIIOTE3BI, BBIOOP criocoda e€ mpoBepKy;

CaMOCTOSITETIFHOE CO3/IaHUE aJTOPUTMA JIEATEIbHOCTH IPU PEIICHUH ITPOOJIeM TBOPUYECKOTO M MOMCKOBOTO XapaKkTepa;

YMEHUS XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOEHHIO U CBOMCTBaAM;

OIMCHIBAaHHE CBOUCTB: TBEPABIX, JKUAKHX, Fa3000pa3HBIX BELIECTB, BHIICICHUE UX CYIIECTBEHHBIX TPU3HAKOB;

n300paXKeHre coCTaBa MPOCTEHIINX BEHIECTB C MOMOIIHI0 XUMHUYECKHX (DOPMYJIT M CYIIIHOCTH XMMHUYECKHX PEAKIIUH C TOMOIIBI0 XUMHIECKUX YPaBHEHUH;
MpoBeieHe HAOII0ICHHH, OTIMCAHNE IPU3HAKOB U YCIIOBH TEUSHHST XUMHUECKUX PEaKIMi, BHITIOJTHEHUE XMMUYECKOTO DKCIIEPHUMEHTA, BHIBOJIBI HA OCHOBE aHAITN3a
HaOJIOIEHNH 32 SKCIIEPUMEHTOM, PEIICHHUE 3a]a4, MOJyYeHHe XUMUIEeCKO HHPOPMAaLUK U3 PA3TUYHBIX HCTOYHUKOB; * YMEHHE OPTaHU30BBIBATH HCCIICAOBAHHE C
LIENbI0 IPOBEPKH THIIOTES;
YMEHHE JeJIaTh YMO3aKII0YeHNs (HHIYKTHBHOE | 110 aHAJIOTHH) ¥ BHIBOJIBI;
yYMEHHE OOBEKTHBHO OLICHUBATh HHPOPMAIMIO O BELUIECTBaX M XMMUYECKUX MPOIeccax, KpUTHYECKH OTHOCUTHCA K TICEBIOHAYYHOH HHPOPMAaLIUH.
KoMmyHnnkaTuBHbIe

OOyuaromuiicst MOTYyYUT BO3MOXKHOCTD JUIsSl (POPMHUPOBAHHUSI CIEAYIOINIMX KOMMYHHKATUBHBIX YV /I

[IOJIHOE U TOYHOE BBIPa)KEHUE CBOMX MBICJIEH B COOTBETCTBUH C 3a/la4aMU U YCIOBUSIMU KOMMYHUKAIIH;

aJIcKBaTHOE HCIIOJIb30BAaHUE PEUEBBIX CPEJICTB AN y4acTUs B AUCKYCCUH U apTyMEHTAIM CBOEH MO3ULNH, YMEHNE TPECTABIATh KOHKPETHOE COAEPKAHHE C
COOOIIEHNEM €eT0 B MUCbMEHHON M YCTHOU (hopMe, OTpe/ieNieHHe CIIOCO00B B3aNMOJICHCTBHSA, COTPYIHHYECTBO B IOMCKE U cOope nHpopMaum; onpeaeieHne
c1Ioco00B B3aMMOJICHCTBHS, COTPYTHHIECTBO B OMCKE M cOope nH(popManuy, ydacTue B AUaJIore, IIaHMPOBaHNE O0IUX CII0cOOO0B pabOTHI, TPOSIBIICHUE



YBOKUTEIHHOTO OTHOIIEHHS K APYTHM YUaIMCSI; OITUCAHUE COJIEPKAHNUS BBIIIOJTHAEMBIX JEHCTBUH C LIETbI0O OPUEHTUPOBKH B MPEIMETHOMPAKTUIECKOM
NeSITeNTFHOCTH,

YMEHUS YUUTHIBATh Pa3Hble MHEHHS M CTPEMHUTHCS K KOOPAMHALMH PA3TUYHBIX TO3ULUI B COTPYIHUYECTBE;

¢dbopMynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO, apTYMEHTHPOBATH U KOOPIMHHUPOBATH €€ ¢ TIO3UIUSIMU apTHEPOB B COTPYAHUYECTBE IIPHU BHIPAOOTKE 00IIEro
pEIIeHnsI B COBMECTHOU AESATEIHHOCTH;

OCYIIECTBIISTh B3aNMHBIN KOHTPOJIb W OKa3bIBATh B COTPYAHHYECTBE HEOOXOJUMYIO B3aHMOTIOMOIIIE;

IUTAHUPOBATH OOIIHE COCOOBI pabOTHI; OCYIIECTBIISATH KOHTPOJIb, KOPPEKLHUIO, OIIEHKY JeHCTBUI MapTHEPa, yMeTh yOeKIaTh;

WCIIONI30BAaTh aJIeKBAaTHBIC SI3BIKOBBIE CPECTBA IS OTOOPAKEHHS CBOMX TyBCTB, MBICIIEH, MOTHBOB M IOTPEOHOCTEH; 0TOOpaXkaTh B peduu (OnucaHue, O0ObsICHEHNE)
coJiepyKaHNe COBEPIIaeMbIX ASHCTBUMN, KaK B (hopMe TPOMKOI COITHATM3NPOBAHHON pedH, Tak U B GopMe BHYTPEHHEH pedn;

pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIHIO, UCTIONIB3YsI CPECTBA YCTHOM M MMCbMEHHON KOMMYHHKAIIUH TIPH PadOTe ¢ TeKCTaMH yueOHUKA U JOTOIHUTEILHON
JIUTEPaTypOH, CIIPaBOUYHBIMH TAOJIUIIAMH, TIPOSIBIISATH TOTOBHOCTh K YBRXKEHUIO MHOW TOUKH 3pEHUS IPH 00CYKIEHUH PE3yJIbTaTOB BBHITIOJHEHHOH paboTEhI.
IIpenmeTHBIE pe3yabTAThI

OO0yyaromuiicss HAyYuTCH:

MMPUMCHATH OCHOBHBIC METOJbI ITIO3HAHHWA: H36HIOI[CHI/IC, N3MEPCHUEC, SKCIICPHUMCHT,

OIIHCHIBATh CBOMCTBA TBEPBIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBICTSS X CYIIIECTBEHHBIC TTPU3HAKH,

PacKphIBaTh CMBICIT 3aKOHA COXPAHEHHSI MACChI BEIIECTB, aTOMHO-MOJIEKYIISIPHOIN TEOpHH;

pas3in4yatb XUMHYCCKHUE U (I)I/ISI/I‘IGCKI/IG SABJICHUS, Ha3bIBATh MMPU3HAKU U YCJIOBUA MPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

co0IoaaTh npaBuiia 0e30MacHoi paboTh PU MPOBEACHUH OTIBITOB;

TIOJIE30BAThCS JIA0OPATOPHBIM 000PYIOBAHUEM H MTOCY/I0MH;

NOJy4aTh, COOMpaTh ra3000pa3HbIe BEIECTBA U PACIIO3HABATH HX;

XapaKTepru30BaTh (I)I/ISI/I‘IGCKI/IG 1 XMMHWYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCEOPraHn4eCKux COGJIHHGHHﬁ, MMPOBOAUTE OIBITHI, MIOATBEPKAAIOIINE XUMUYCCKUEC
CBOWCTBA N3yYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

PacCKpBIBaTh CMBICI TIOHSATHUS «PaCcTBOPY, BRIYHUCISATH MACCOBYIO JIONIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUThH PACTBOPHI C OTMIPEIEIEHHON MACCOBOH JToIei
pacTBOPEHHOIO BEUIECTBRA;

XapaKTepH30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAILIMYECKOMN PEIIETKH, OMPEIENATh BU XUMHUUECKOH CBSI3U B HEOPTaHUIECKUX
COETMHEHMSIX

PacKpbIBaTh OCHOBHBIE ITOJIOKEHHS TEOPUH JIEKTPOIUTHUECKON JIUCCOIMAIINH, COCTABISATh YPABHEHUS SJIEKTPOIUTUUECKON INCCOIMAIINH KUCIIOT, IeJo4YeH, Cole
W peakiyii HOHHOTO 0OMeHa;

PacKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKIid, ONPEAEISITh OKHCIUTENIb U BOCCTAHOBUTENb, COCTABIISITh YPAaBHEHUS! OKHUCIUTENHHO-
BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ

Ha3bIBATH (1)aKTOpI)I, BJIMAOINHNE Ha CKOPOCTH XUMHYECKOH pEaKknmnu,

XapaKTepU30BaTh B3aNMOCBSA3b MEX/Y COCTaBOM, CTPOEHHEM U CBOMCTBAMH HEMETAJUIOB M METAJIJIOB;

MPOBOJUTD OIBITHI IO TOIYYEHHIO U U3YUEHUIO0 XUMHUYECKHX CBOIMCTB Pa3IMYHbIX BEILIECTB;

IpaMOTHO 00paIaThCs C BEECTBAMH B TOBCETHEBHOMN JKU3HHU.

OO0yuaronuiicss NOJYYUT BO3MOKHOCTh HAYYHThCS !

BBIJIBUTATh U POBEPSTH SKCIIEPUMEHTAIBHO TMIIOTE3bI O XUMUYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS, UX CIOCOOHOCTH BCTYNAaTh B
XIMHYECKHE PEaKInH, O XapaKTepe U MPOAYKTaX Pa3IHYHBIX XUMUYECKHIX PEaKIInii;

XapaKTepH30BaTh BEIIECTBA IO COCTABY, CTPOSHHUIO M CBOMCTBAaM, yCTaHABIMBATD IPUIMHHO-CIICACTBEHHBIE CBA3H MEXKY TAHHBIMU XapaKTepUCTHKaMH BEIIECTBA;
COCTaBJIATh MOJICKYJISIDHBIC U TIOJIHBIC HOHHBIE YPABHEHUS 10 COKPAIIEHHBIM HOHHBIM YPaBHCHUSM;

MPOTHO3MPOBATH CITIOCOOHOCTH BENIECTBA MPOSBIIATH OKACIUTEIHLHBIC HITH BOCCTAHOBHUTEIBHBIC CBOUCTBA C YUETOM CTETICHE! OKUCIICHHS DIIEMEHTOB, BXOIAIINX B
€ro COCTaB;



BBIJIBUTATh U MPOBEPSTH SKCIIEPUMEHTAIILHO TUIIOTE3bI O pe3yJIbTaTax BO3IEHCTBUS pa3InYHbIX (HaKTOPOB HAa H3MEHEHHE CKOPOCTH XMMUUECKOH PEeaKLny;
WCIIONB30BaTh PUOOPETEHHBIE 3HAHUSA AJIS 3KOJIOTHYECKH IPaMOTHOTO TIOBEICHHUS B OKpY KaroILeil cpene;
WCTIONB30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIIETEHIIMY TIPU BHITIOHEHHH POEKTOB U PEHICHUH yueOHO-UCCIIeI0BATENbCKUX 3a1ay 10 U3YUSHHIO CBOWCTB,
croco0OB MOMYyYEHHS U PacTiO3HABAHUS BEIIECTB;
00BEKTHBHO OLIEHMBATH MH()OPMALIMIO O BEIIECTBAX U XUMHUECKUX IPOLEccax;
OCO3HABaTh 3HAYCHHE TCOPETUYECKUX 3HAHUH 110 XUMHH JUIS IPAKTUYECKOM NEATEILHOCTH YEI0BEKa;
CO3J1aBaTh MOJEIH U CXEMBI [ PELICHHUs YIeOHbIX 1 O3HABATEIbHBIX 33/1a4; IOHUMATh HEOOXOMMOCTh COOJIOACHUS TPEANUCAHNM, TPEeIIaraeMbIX B
HMHCTPYKLUSIX IO MCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHHU U IIP.
KpaTkoe onncanmne noaxonoB K CTPYKTYPUPOBAHUIO MaTePHAJIOB
B o6pazoBartensHoii nporpamme (OII) npeacTasiieHs! ceayonye pa3aesbl:
MCTOI{LI N3y4YCHUS BECUICCTB U XUMHNUCCKUX SIBJICHUM. SKCHCPI/IMCHTaJILHBIG OCHOBBI XUMHUU.
IlepBOoHaYabHBIE XUMHYECKUE TIOHATHSL.
PacTtBOpBI.
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEANHEHUI.
Teopus 3NEKTPOIUTUUECKON TUCCOLIMALINH.
XUMHUYECKHE PEAKLIUH.
XuUMHYECKHE 3JIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAJUIOB U UX COSTUHEHUM).
B OCHOBY BBIACJICHUA TaKUX Pa3JACIOB 3aJI0KCH XUMHYECKHI OKCIICPUMCHT, TpaaulIMOHHAs
cucremMa nzydeHus xuMu. OCHOBHOH (popMoii yueOHOH e TeTbHOCTH SBJISETCS XUMUYECKUI
SKCTICPUMEHT, IPOBOJMMBIN B BHJIE TaOOPATOPHBIX, MPAKTUYECKUX PabOT U JIEMOHCTPAIIHH.
I[eMOHCTpaHHOHHBIﬁ OKCIICPUMCHT IIPOBOJUTCA B TOM CJIy4da€, €CJIM OH OITACCH IJId BBINIOJIHCHHUA YHalllUMUCA UIIN HMCIOHIHP‘ICSI HpI/I60p MpeaACTaBJICH B

Nookr~wdE

CANHCTBCHHOM 3K3CMILIAPC.

TemaTnueckoe INIAaHHPOBaHUe MaTepuaia B 8 Kiiacce

Ne Tema Copaepxanne IleneBast ycTaHoBKa Koxa-Bo Ilnanupyemble Hcnoan3oBanne
n/n YpOKa 4acoB pe3yJbTaThl o0opyaoBaHus
1 Meronb! I03HaHUS B [IpakTnueckas pabora | 3HAKOMCTBO C 1 YmMenue JaTuuk Temnepa-
XUMHH.DKCIIEpUMEHTAIIbHBIE Ne 1 «M3yuenune OCHOBHBIMH METOJAMHU MOJIb30BAThCS TypHI (TepMomap-
OCHOBBI XIMHH CTPOEHMS IIJIaMEHN» HayKH HarpeBaTelIbHBIMU | HBII), CIUPTOBKA
nmpudopamMu
2 Mertoap! 03HaHUS B JlaGopaTopHBIN OTBIT 3HAKOMCTBO C 1 OnpenensTb HaTuuk Temnepa-
XUMHH.DKCIIEpUMEHTAIIbHBIE Ne 1 «/lo kaxoit OCHOBHBIMH METOJAMHU BO3MO>KHOCTb TypHI (TepMomap-
OCHOBBI XIMHH TEMIIEPATYPBbl MO>KHO HayKH MIPOBEICHMUS HBII), CHUPTOBKA
HarpeTh BEIIECTBO?» peaxiuii u mpo-
LIECCOB,
TpeOyroIuX
HarpeBaHust
3 MeTtobl TO3HAHUS B JlaGopaTopHEIit OIBIT JlaTh npesicTaBieHue o 2 Ymenwne BeiOuparh | JlaTdauk Temmepa-
XUMHH. DKCIIEpUMEHTAIbHBIE Ne 2 «M3mepenue TOYHOCTH U3MEPEHUN npubOpBI st TYpHI IIATUHOBBIH,
OCHOBBI XIMHH TEeMIepaTypsl KUMICHUST | HUPPOBBIX AATYUKOB U MIPOBEICHMUS TEPMOMET,
BOJIbI C TIOMOUIBIO AHaJIOTOBBIX NPUOOPOB U3MEpPEHHH, IEKTpUYECKast




JaT4rKa TEMIIEPaTypPh
U TEPMOMETPA»

TpeOyrOIIUX
TOYHOCTH TIOKa-
3aHMM.

IIJIMTKa

Mertonp! 03HaHUS B JlaGopaTopHBIii OIBIT CdopmupoBatb 3HaTh MPOLECCHI, JaTuuk Temnepa-
XUMHH. DKCIIEpUMEHTAIbHbIE Ne 3 «Ompenenenue MIPEACTABJICHHUE O MIPOTEKAIOUIHE MIPH | TYpHI (TepMornap-
OCHOBBI XIMHH TEMIIEPATYPBI TeMIeparype IIABJICHUU HBIN)
IIJIABJICHUS M KPUCTAI- | IUIABJICHUS, BEILECTB U UX
JIM3aLUYU METAILIa o0paTumMocTH KpUCTaJUIA3aLU1
IUIABJICHUS
KpUCTAJUIM3ALAN
IlepBonauanbHble XUMUYeckue | JlabopaToOpHBIN OMBIT OKCepUMEHTAIIBHOE YMeTb oTiInYaTh JaTuuk anexrpo-

noHsATHA. YUucThle BellecTBa 1 Ne 4 «Omnpenenenue OIpeAeNIeHUE JUCTUILIH- BOJIOINIPO- BOJIHYIO | TPOBOJAHOCTH,
cMecH BOJONPOBOIHON U POBaHHOM U BOJOMPOBO- BOZY OT rpoBoOH MH-
JHUCTUITMPOBAHHON JTHOM BOJIBI JUCTUILIIAPO- KPOCKOII
BOJbI» BaHHOM, 3HATH,
nouemMy JJist
MIPOBEICHMUS
9KCIIEPUMEHTOB
HCIIOIB3YIOT
JUCTUJUTMPOBAH-
HYIO BOAY
IlepBoHavanbHble XUMHUYECKHE | J[eMOHCTpallMOHHBIM N3yueHne XUMHUECKUX YMeTh 0TIM4YaTh JaTuuk Temnepa-
noHATHS. DU3NYECKHE U skcriepuMeHT Ne | SIBIICHU I ¢dusnueckue TYpBI IIATHHOBBIN

XUMHUYCCKUEC SABJICHUA

«Briaenenue u
MOTJIOIIEHHUE TeIlIa —
MPU3HAK XUMUIECKON
peakIumy

MPOIECCHI OT
XUMUYECKUX pe-
AKIIHI

HepBOHa‘-IaJIBHI)Ie XUMHUYECCKHEC

JleMOHCTpalOHHbBIH

N3yuenue sBieHuil npu

3HaTh, 4TO MPU

[Ipudop as

HOHSITI/IS[.HpOCTBIe " CJIOKHBIC OKCIICPUMEHT No Pa3I0KECHHHU CIIOKHBIX IIPOTEKAaHNHU OIIBITOB C DJICK-
BEIIECTBA 2.«Paznoxxenune BObI BELIECTB peakiuit TPUUYECKUM TOKOM
JNEKTPUIECKUM MOJIEKYJIbI
TOKOM» BEIIECTB
paspymaroTcs, a
aTOMBI CO-
XpaHsAoTCs (I
BEIIECTB C
MOJICKYJIIPHBIM
CTPOCHHUEM)
IlepBoHavanbHble XUMUYECKHE | JIeMOHCTpallMOHHbBIN DKCIIepUMEHTATBHOE 3HaTh Beck! anexTpon-
MOHATHA.3aKOH COXpaHEHU JKCIepuMeEHT Ne JIOKa3aTelIbCTBO (hopMyITUPOBKY HBIC

MacCChl BCIICCTB

3.«3aK0H cOXpaHEeHUs

NEUCTBUSA 3aKOHA

3aKOHa U YMCTb




MacCChblI BEIICCTB»

MIPUMEHSATH €ro Ha
MpaKTUKe, MPU
pellIeHnH pac-
4ETHBIX 33434

9 Knaccsl Heopranmueckux JleMOHCTpallMOHHBIH OKCIEepUMEHTAIIBHO 3nath 00béMHYIO | [Ipubop ans
coeauneHuit.CocraB BO3ayxa 9KCIEpUMEHT Ne OIIPENeIINTh JIOJIFO COCTaBHBIX OTIpEICJICHUSI CO-
4.«Onpenenenue coJiepyKaHue KHCIopoJia qyacTell Bo3ayxa CTaBa BO3/yXa
COCTaBa BO3AYyXa» B BO3yX€
10 Kiraccel HeopraHmdecKux [Ipaxtrueckas padora | CuHTE3 com U3 Ywmets npoBoauth | Ludposoit mu-
coenuHeHnil. CoiictBa kucnot. | Ne 2 «Ilomydenue KHUCJIOTBI U OKCUJA npocrenmue KpPOCKOIT
MEHOTO KyIopocay MeTaia CHUHTE3BI
HEOpPraHUYECKUX
BEILIECTB C
HCIIOJIb30BaHUEM
WHCTPYKIUH
11 PactBopEI JlabopatopHsIii OIBIT HUccnenoBate Nwmets Jatuuk Temnepa-
Ne 5 «Mzyuenue 3aBUCUMOCTh MPEACTABJICHUE O TYpbI IUIATUHOBBII
3aBHCHMOCTH PacTBOPUMOCTH OT pazHoif
PacTBOPUMOCTH TEeMIIEPATypHI 3aBHCHMOCTHU
BEIIECTBA OT PacTBOPUMOCTH
TEeMIIEPaTypbD» BEIIECTB OT
TEMIIEPATYPHI
12 PactBopsI JlaGopaTopHBIii OIBIT ITokazaTp 3aBUCUMOCTh YmeTs Hudposoii mu-
Ne 6 «Habmonenne 3a | pacTBOPUMOCTHU OT WCTIOJIb30BaTh KPOCKOII
POCTOM KPHUCTAIIJIOB)» TEeMIIEPATypHI UQpoBoit
MUKPOCKOIT JJIst
n3y4eHus GopMbl
KpPHCTAJJIOB
13 PactBopsI. JIabopatopHsIii OIBIT CdopmupoBats Nwmets HaTuuk Temnepa-
Ne 7 «IlepechIlleHHBI | TTOHATHS IIPEACTABIICHHUE O TYpHI IIATHHOBBIN
pacTBop» «pa30aBIeHHBIN pa3ayHON
pacTBop», HACBIIIEHHOCTH
«HACBILIEHHBIN pactBopa
pacTBop», pacTBOpsIEMBIM
«TIePECHITIICHHBIN BEIIECTBOM
pacTBop»
14 PactBOpEI [Ipaktnueckas padora | ChopmupoBats YmMets onpenenars | Jlatuuk ontude-

Ne 3 «Omnpenenenue
KOHILICHTPAIINU
BEILIECTB KOJIOPH-
METPHUYECKUM I10

MIPEACTABICHUE O
KOHIICHTpAITNH Be-
LIecTBa U
KOJNYECTBEHHOM

KOHILICHTPAIIHIO
pacTBoOpa,
WCTIONB3YS
WHCTPYKLHUIO

CKOH IIIOTHOCTHU




KaJTHOPOBOYHOMY aHaJIn3e
rpaduky»
15 Kpucramioruaparst JlaGopaTopHEIit OIBIT CdopmupoBaTh 2 3HaTh JaTunk Temmepa-
Ne 8 «Ompenenenue MOHATHE CIIOCOOHOCTD TYpHI IIATUHOBBIN
TEMIIEPATYPHI «Kpucrannoruapat» KpHUcCTal-
Pa3oXKeHUs KpUCTa- JIOTHIPATOB
JoruapaTa» paspyuarbes npu
HarpeBaHuu
16 Kiraccel HeopraHmdecKux IIpaktrueckas padora | ChopmupoBath 2 Ywmerb onpenenats | Hatauk pH
coearHeHnt. OCHOBaHUS Ne 4 «Onpenenenue pH | npencrasnenue o pH pH pactBopoB
pPacTBOPOB KHUCIIOT U CpeJibl KaK xa-
LEN0YEn» PaKTEpUCTUKH
KHCJIOTHOCTH PacTBopa
17 Kiaccsl Heopranmaecknx JlabopatopHsIii OIBIT CdopmupoBats 2 [IpumensaTs Hatauk pH
coenHeHNH. OCHOBaHUS Ne 9 «Ompenenenuie pH | nmpeacrapieHue o mkaie YMEHHUS 10 OIpe-
Pa3IUYHBIX CPEI» pH nenenuto pH B
MPaKTUYECKON
JIeATeIbHOCTH
18 Krnaccsl Heopranmueckux JlaGopaTopHBIH OTMBIT OKCHepUMEHTAIIEHO 2 [Nornmats Hatuuk pH, noza-
COeIMHEHU. XUMUYECKHE Neo 10 «Peakmus JOKa3aTb XUMHYECKHE CYIITHOCTH TIpoIiec- | TOp 00bEMa KUJI-
CBOMCTBa OCHOBAHMI HeWTpanusa- CBOIMCTBa OCHOBaHMI ca HeWTpamu3aluu | KOCTH, OFOpeTKa,
uuu».JleMOHCTpaMOHH Y TIPUMEHSTH JATYUK TeMIepa-
BIif 9KcriepuMeHT Ne 5 potecc TYpBI IIATHHOBBIH,
«OcHoBanus. TemnoBoit HEUTpalInu3alui Ha | AATYUK JIABJICHUS,
s ekt peakiuu MPaKTHKE MarHuTHas
THIPOKCHJIA HATPHS C MeIajaKa
YTICKHUCIIBIM Ta30M»
19 CBolicTBa HEOPraHMYECKHUX JlaGopaTopHBIii OIBIT Hcnonp3oBaTh MoMy4eH- 2 Ymers onpenenars | Jatuuk pH
COeIUHEHNN Ne 11 «Onpeneneamne HbIE€ 3HAHUS I KHUCJIIOTHOCTE IIOYB
KHCIIOTHOCTU TIOYBBI» onpeaencHus
KHCIIOTHOCTH PacTBOPOB
20 Xumuueckas CBsI3b JleMOHCTpalOHHBIH ITokazath 3aBUCUMOCTD 2 Ywmeth onpenensaTs | JlaTuuk temnepa-
orbIT No 6 (U3NYECKUX CBONCTB THII KpU- TYpHI IUIATUHOBBIH,
«Temnepatypa nias- BELIECTB OT TUIIA CTAJIITNYECKUX JaTYUK TEM-
JICHUS BEILIECTB C XUMHYECKOU CBA3H pEemEToK Mo nepaTypsl TEPMO-
pa3HbBIMH TUIIAMHU TemIeparype HapHbIN
KPUCTAJITMUECKUX TUTaBJICHUS
pEIETOK»
34

TemaTn4yeckoe nuIaHNpoBaHue y4eOHOro MaTepuaja B 9 kiacce




Ne ni/m Tema Coaepxanune [eneBast ycranoBka ypoka | Koa-Bo IInanmpyemsie Hcnoans3oBanue
4acoB pe3yJabTaThl o0opynoBaHust
1 Teopust PIEKTPOTUTUIECKON Hemonctpannonn | Iloka3atb, 4TO pacTBOpEeHUE 1 3HaTh, 4TO Jatuuk Temmepa-
JUCCOLUAINN b1 onbIT Ne 1 BEIIECTB UMEET Psift pacTBOpeHHE — TYpBI IIATHHOBBIH
«Temnosoit IIPU3HAKOB XUMHUYECKON ¢duznKo-
ekt peaKIu XUMHAYECKHMA
pPacTBOpEHHUS polecc
BELIECTB B BOAE»
2 Teopust FIEKTPOTUTUIECKON IIpakTrueckas Beenenue noHsATHH «3II€K- 1 YmeThb JlaTuuk amexTpo-
JUCCOLUAINN pabota Ne 1 TPOJIUT» U «HEIIEKTPOIUT» 9KCHEPUMEHTAIIBH | IPOBOAHOCTHU
«DNEKTPOIUTHI U 0 OIIpEACIATh
HERJIEKTPOIUTHD) JJIEKTPOJIUTHI U
HEBJICKTPOJIUTBHI
3 Teopust 3JeKTPOIUTHIECKOM JlabopartopHsrii CdopmupoBats mpeicTas- 1 3HaTh, Kakoe Jatauk smekTpo-
JUCCOLUAIIH onbIT Ne 1 JIEHHE O BJIUSHUU PacTBO- BIIUSIHUE OKa- MIPOBOJIHOCTH
«Bnusiane PUTENS Ha TUCCOLMALIIIO 3bIBacT BOJA Ha
pacTBOpUTENS Ha 3JIEKTPOJINTA JUCCOLMALIIIO
JTICCOITUAITHION BElIeCTBA
4 Teopus 31EKTPOIUTUIECKON JlaGopaTopHbIit OKCTIEpUMEHTAIILHO BBECTH 1 YMmers onpenenats | JlaT4uk 31eKkTpo-
mucconnanyu. CuibHbIe U ombIT Ne 2 TIOHSTHE «CITa0bIN 3JIEK- CHJIBHBIE U CJIa0ble | IPOBOAHOCTH
ci1a0ble 3MEKTPOJINTHI «CunbHble U TPOJIUT» 3JIEKTPOJIUTHI C MO~
ciadble AJIeK- MOIIBIO TATYUKA
TPOJIUTHD» 3JIEKTPONPO-
BOJIHOCTH
) Teopust 37eKTPONTUTHIECKOI JlaGopaTopHbIit CdopmupoBats npescras- 2 3HaTh JaTtuuk snekTpo-
JIUCCOIUAITIH ombIT Ne 3 JIEHHE O 3aBUCUMOCTH 3aBHCHMOCTD MIPOBOIHOCTH
«3aBUCUMOCTb 3JIEKTPOIPOBOAHOCTH pac- 3IIEKTPO-
3JEKTPO- TBOPOB OT KOHIIEHTpALUU MIPOBOIHOCTH
MIPOBOHOCTH MOHOB pacTBOpOB OT
pacTBOpOB KOHIIEHTPALH
CHJIBHBIX HMOHOB
3NEKTPOJIUTOB OT
KOHIIEHTPAIUH
HOHOB»
6 Teopust 37EKTPOIUTHIECKON [IpakTnueckas 3aKpenuTh NpeACTaBICHHE O 2 YmeTs JlaTuuk asekTpo-
JCCOLUaIU pabota Ne 2 3aBUCUMOCTH DJIEKTPO- 9KCIEPUMEHTAIbH | IIPOBOAHOCTH
«Ormpenenenne MIPOBOJHOCTH PacTBOPOB OT 0 OIPENENATh
KOHIIEHTpALNH KOHIIEHTpAI[1 HOHOB KOHIIEHTPAIUIO
COJIM IO JIEKTPO- COJIM B PacTBOpE C
IIPOBOJHOCTH MOMOIIBIO 1aTYUKA

pacTBopa»

AIIEKTPOIPOBOJTHO-




CTH

7 Teopust 2IEKTPOTUTHICCKOM JlabopaTopHbrit HccenenoBath 0COOEHHOCTH [IpumensaTs JlaT4amk siekTpo-
JUCCOLMALH. onbIT Ne 4 IIPOTEKAHUS PeaKuu Hel- 3HAHMS O PEaKUUU | IPOBOAHOCTH,
Peakuun nonnoro oomMena «B3aumopeiicTBue | Tpann3zaunuu HeHTpanu3anuu B | go3aTop 00bEMa

rugpokcuna dapus MHBIX YCIOBUAX KHUJIKOCTH, OF0-
C CEpHOM KHC- peTka
JIOTOW»
8 Teopust 37eKTPOIUTHIECKON JlaGopaTopHsIit OKCepUMEHTAIIBHO TOKa- 3HaTh, 4TO BCE JlaTuuk amekTpo-
JUCCOLUAIN onbIT Ne 5 3aTh 00pa30BaHNE HOHOB pacTBOpUMBIC B IIPOBOJHOCTH
«ObpazoBanue [IPY peakuy aMMHaKa C BOJIE COJIU
coJieil aMMOHHUSI» KHCIIOTaMU SIBIISIIOTCS CUJTb-
HBIMU
JIEKTPOJINTAMU

9 XUMHUYECKHE peak- JlabopartopHsrii N3yyeHue OKUCIUTENbHO- Nwmets HaTuuk Temnepa-
1. OKUCITUTENBHO- onbIT Ne 6 BOCCTaHOBHUTEIBHBIX NPO- MPEJICTABIEHUE O | TYpPHI INTATHHOBBIM
BOCTAHOBUTENb- HblE peakiuu | «M3ydenue LIECCOB, IIPOTEKAOLINX C TEIUIOBOM
(OBP) peakuu B3au- BEIJIETICHHEM DHEPTHH addhexte okucTu-

MOJIEHCTBUS TEJIBHO-
cynbdura HaTpUSL BOCCTaHOBHUTEIH
C TIEPOKCUIIOM BIX peaKui
BOJIOPOAA»

10 Xummaeckue peakmmn. OBP JlabopaTopHbIii Joka3atb, 4TO B IIpoliecce Nmetn Hatuuk pH
onbIT Ne 7 nporekanust OBP Bo3moxkHO MPEACTABICHUA O
«U3menenne pH B | oOpazoBaHue KHCIOTHI N Pa3INYHBIX
xoJe IeJI0un MPOIYKTax
OKHUCIIUTENbHO- OKHCIIUTENBHO-
BOCCTaHO- BOCCTaHOBHUTEJIbH
BUTEIBHBIX BIX peaKuui
peaxKuuii»

11 Xumnyeckue peakun.OBP JlaGopaTopHsIit KonnuectBenHo oxapakre- 3HaTh, 4TO JlaTunk Hanpsoke-

onbIT Ne 8 pHU30BaTh BOCCTAHOBUTEIIb- METAaJUIBI SIBJIAIOT- | HUSA
«CpaBHUTEIIbHAS HYIO CITOCOOHOCTH METAJIJIOB cs

XapaKTepUCTHKA BOCCTaHOBHUTEISIMHU
BOCCTAaHOBUTEIb- C pa3HOi

HOW CIIOCOOHOCTH BOCCTaHOBUTEIHHO
METaJUIOBY i cIOCOOHOCTBIO

12 XHUMHYECKHE peak- JemoHcTpanmonH | M3yuuTs 3aBUCUMOCTB CKO- 3HaTh [Tpubop s un-
1. CKOpOCTh XUMHUYECKOH ble OnbITHI Ne 2 pOCTH peakluu OT pa3Ind- 3aBHCHMOCTD JIIOCTPaLlUy 3aBU-

peaKIum

«3yuenue Bnus-
HUS Pa3INIHBIX
(akTOpOB Ha

HBIX (haKTOPOB

CKOPOCTH PEaAKIIH
OT pa3INYHBIX
(akTOpoB —

CHMOCTH CKOPOCTH
XUMHUYECKOM
peaKIuu OT yclo-




CKOpPOCTb TEMIIepaTypHl, BUH
peaxuun KOHLIEHTpaLuu
pearupyonmx Be-
LIECTB,
KaTaJn3aTopa,
IPUPOABI BEIIECTB,
iouaau
COTPUKOCHOBEHUS
BEILIECTB

13 Hemertamnsl.I"amorenst JleMOHCTpallMOHH | DKCHEpUMEHTAJIBHOE U3Y- 3Hath (hu3uueckue | Ammapart s
bIif onbIT Ne 3 yeHue PU3nYecKux U Xu- A XUMUYECKHE MIPOBEAEHUS XU~
«3yueHue MHYECKHX CBOMCTB XJI0pa CBOICTBa MHYECKUX MPO-
(m3nyeckux u rajoreHoB.YMeTh | 1meccoB (AIIXP)
XUMHNUYECCKHUX 3aI1MChIBATh
CBONCTB XJIOpQ» YpaBHEHUSA

peakiuit
raJIoreHoB C Me-
TaJJlaMH,
HEMEeTalJIaM1, UX
Pa3In4HYIO
OKHUCJIUTENbHYIO
CIOCOOHOCTH

14 I'anmorenst [IpakTrueckas Onpenennuts cofepxKaHne YMmeTs npumensTs | JlaTuuk Xiaopun-
paborta Ne 3 XJIOPUI-UOHOB B HCCIICTY- MOHOCENICKTHBHBIC | MOHOB
«Ormpenenenne €MBIX pacTBOpax JATYUKH
CoJepXKaHUs
XJIOPUZI-MOHOB B
HUTHEBOI BOIE»

15 CepoBo0po, Cyb(ubI HemoncTpannons | M3yunth mabopaTopHEIE 3HaTh Ammapat as
Bl OMBIT: CHOCOOBI ITOTyYEHHS CEPO- nabopaTopHbIe MIPOBEICHUSI XU-
«ITonyuenue BOJIOPO/Ia, €0 CBOMCTBA U CITOCOOBI MHUYECKHX peak-
CEpoBOJOpOJIA U cBoiicTBa Cynb(hUI0B MOJTYYEHUS it (AIIXP), mpu-

U3y4YCHHE €TO
CBOMCTBY.
JlabopartopHsrii
onbIT: «CuHTE3
cepoBonopona.Kaa
€CTBEHHbIE
peaxiuu Ha
CEpOBOJIOPOT U
cynbpuas)

CEepOBOAOPO/A, €T
¢duznueckue u
XHUMHUYECKHE
CBOMCTBaYMETh
MPOBOJNTH
Ka4yeCTBEHHbIC
peakIuy Ha
CEpOBOAOPOI U
CoJH

0op a5 mosryye-
HUSI Ta30B WIN
anmnapat Kunna




CEpPOBOIOPOAHOM
KHCTIOTHI,
COCTaBIISITh
COOTBETCTBYIOLINE
YpaBHEHUS XHUMU-
YECKUX PEeaKIMil

16 Hewmetannbl. Oxcuast Hemoncrpanuons | M3yunts cBOMCTBa CepHHU- 3HaTh Quznyeckue | Amnmapart I
cepbl.CepHUCTas KUCIOTa bIii OTBIT No CTOTrO rasa 1 XUMHYECKHE NPOBENICHUS XU-
4« zyaenne CBOICTBA MHYECKUX peaK-
CBOICTB CEPHHCTOTO uii (AIIXP)
CEpHHUCTOTO ra3a u raza.YMerb
CEepPHUCTOU 3alHUCHIBATH
KHUCJIOTBD» YpaBHEHHS
peakuui raza c
BOJOH, CO
HIeJ09aMu
17 Hewmeramnsr. AMMuax JlabopartopHsrii DKCTIepUMEHTAIHHO JOKa- 3HaTh, 4TO Jatauk smekTpo-
orbiT Ne 9 3aTh MIPUHAJIEKHOCTH pac- pacTBOp aMMHaka | IPOBOJHOCTHU
«OCHOBHBIE TBOpa aMMHaKa K Cl1a0dbIM B BOJIE — CIIa0BIH
CBOICTBa am- 3IIEKTPOJIUTaM 3JIEKTPOJIUT. Y METh
MHaKa» OTIPEAEIATH 3TO
CBOWCTBO C
MOMOILBIO 1aTYNKA
JIEKTPOIIPOBOAHOC
TH
18 Oxcun azora (IV) JemoHcTpanmoHH | M3ydnTh NpOMBIIITIEHHBIE H 3HaTh Tepmopesucrop-
bI€ OTIBITHI: nabopaTopHbIE CIIOCOOBI MPOMBIIIJICHHBIE U | HBIM TaTYUK TEM-
«[lomyuenune MOJTy4eHHs OKCH/a a30Ta nmabopaTopHbIe nepaTypbl, JaTIHK

okcuma azota (IV)
Y U3y4eHHE ero
CBOMCTBY;
«OKwucneHne ok-
cuna azota (1) mo
OKCHJIa a30Ta
(IV)»;
«Bzaumopericteue
okcupa azora (IV)
C BOJOU U
KHCIIOPOJIOM, TIO-
Jy4yeHHe a30THON
KHCIIOTED)

(IV), ero cBoiicTBa, pu-
MEHEHHUE B IIPOU3BOJICTBE
a30THO# KHUCJIOTHI

CITOCOOBI MOy~
YeHHS OKCUIA
azora (IV), ero
¢dusnyeckue u
XUMHYECKUE
CBOMCTBa. Y METh
COCTaBJISATh
COOTBETCTBYIOIIHE
ypaBHEHUS
XUMHYECKHX
peaKIui.

YMeTh 00BSACHATH
MIPUMEHEHHUE

pH, natuuk snek-
TPOIPOBOJHOCTH,
anmapar Ajs 1po-
BEJICHHSI XMMHYe-
CKHX peakuuit

(AIIXP), maraut-
Has Melaika




okcuna azota (IV)
B ITPOM3BOCTBE
a30THOM KHCIOTHI

19 A30THas KUCIIOTa U €€ CONn [IpaxTrueckas OKCNEepUMEHTAIILHO OTIpe- 2 YmeTsb JlaTuuk HUTpaTt-
pabora Ne 4 JIENIUThH COAEpXKaHNe HUTpaT- HCIIOJIb30BaTh HMOHOB
«Onpeznenenne HOHOB B PacTBOpax HMOHOCEIEKTUBHBIE
HUTpAT- HOHOB B JATYUKH IS
MUTaTEIbHOM onpeaeneHus
pacTBope» HOHOB

20 MunepanbHbIe YI0OpEeHHUs JlabopartopHsrii DKCHepUMEHTAITFHO Pa3In- 1 YMmets Jatauk smekTpo-
onbIT Ne 10 4aThb MOUYEBHUHY U MHUHE- JKCIIEPUMEHTAIbH | IIPOBOAHOCTHU
«Ormpenenenue pasbHBIe yI0OpeHus 0 OIpEeNATh
aMMHaYHOUI MOYEBUHY
CEJIUTPHI U
MOYEBHUHBD)

21 Meramnsr. Kans- JlabopartopHsrii DKCTIepUMEHTAIHLHO yCTa- 1 3HaTh CBOWCTBa Jatauk smekTpo-

uuit. CoequHEHUs KaabLus onbIT Ne 11 HOBHUTH 00pa3oBaHUe COCIMHEHUM MPOBOJIHOCTH,
«B3auMopencTBie | CpelIHeN U KUCION COJIH KaJblLYs U €ro MarHuTHas Me-
W3BECTKOBOI BOZBI 3Ha4YeHHE B nrajka, npudop
C YTIIEKHUCIIBIM NPUPOAE U KU3HU | AJISI TIOJTyYEeHHUS
ra3om» YeoBeKa ra3oB MJIU ammapar
Kunmna

22 Metamnsl. Keneso JlaboparopHsrii UccnenoBarts nporecc 1 3HaTh, 4YTO JlaTuuk maBiIeHUS
onbIT Ne 12 AETPOXUMHUYECKOH KOPPO- MpoLEecC KOPPO3UHU
«Okucnenue 3MH Kelle3a B BO3AyXe METaJIJIOB
XKeJiesa BO MPOTEKAET B
BJIa>KHOM MPUCYTCTBUU BOJBI
BO3yXe» Y KUCIIO-

ponaa.3HaTh
(akTopbI, yCcKO-
psirolue nporece
KOppO3UH
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