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IosicHuTeNLHAA 3aNIUCKA

Ha 6aze nentpa «Touka pocra» obecneurBaercs peaiu3anus o0pa3oBaTEIbHBIX MPOrpaMMm
€CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOI HaNpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSIMU 3aKOHOJATeNbCTBA B cdepe oOpa3oBaHHs U € YYETOM pEKOMEHAALUN
DenepanbHOTO OnepaTopa yueOHOTo npeaMeTa « XUMHUS.

OO6pa3zoBarenbHas IporpaMma Mo3BOJISIET HHTETPUPOBATH PEANTHU3YEMbIE MOAXO0/bI, CTPYKTYPY U
coJepKaHUEe TPH OpraHu3aluu oO0y4deHHs XUMUM B 8—9 KiaccaX, BBICTDOGHHOM Ha 0aze
J000T0 U3 IOCTYIHBIX Y4eOHO-MeTOAn4YeCKUX KomIuiekcoB (YMK).

Hcnonw3oBanue obopynoBanus «Touka poctay npu peanusauuu qanHoi OIl mo3Bossier co3narh
YCIIOBUS:

JUIS PACIIMPEHUS COJEPKAHUS MIKOJIBHOIO XUMHUECKOro 00pa3oBaHus;
JUTSL TIOBBIIIICHUS TTO3HABATEIHLHON aKTHBHOCTH O0YYAIOIUXCS B €CTECTBEHHO-HAYYHOM 00J1acTH;

JUIs pa3BUTUS JIMYHOCTH peOEHKa B Ipolecce OO0yd4eHUs XUMMH, €ro CcrocoOHocTeid,
(GopMUPOBaHUS U yIOBJIETBOPEHUSI COLIMAJIBHO 3HAUUMBbIX HHTEPECOB U MOTPEOHOCTEN;

JUIA pa6OTI)I C OIIapéHHBIMI/I IIKOJIbHUKaMH, OpraHu3anuu UX pa3BUTHUA B PA3JIMYHBIX o0nacTax
06paSOBaTeHBHOI>'I, TBOpquKOﬁ ACATCIIBHOCTH.

Ilnanupyembie pe3yabTaTbl OCBOCHHUSI Y4YeOHOro mpeamera «XHMHSD» C
ONKMCAHNEM YHUBEPCATbHBIX YU€OHBIX JEHCTBUM, TOCTUTAEMbIX 00YUYaIOIIUMHUCS

JInuHOCTHBIE pe3yJIbTaThl
OOyuaromuiics NOIYyIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEAYIOIIMX JIMYHOCTHBIX Y Y /I

e oIpejereHrne MOTHBAIMY U3yYeHHs y4eOHOro MaTepuana;

e OIEHUMBAaHUE YCBAaMBAEMOTI'0 Y4eOHOT0 MaTepuaa, UCXOs U3 COUUANbHbBIX U
JIMYHOCTHBIX [ICHHOCTEW;

® [OBBIIIEHUE CBOETO 00Pa30BATENBHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3yUEHHIO
OCHOBHBIX HCTOPUYECKHX COOBITHI, CBI3aHHBIX C pa3BUTHEM XMMHUU M OOLIECTBA;

e 3HAHWE NPABUJI ITOBEJCHUS B YPE3BBIYANHBIX CUTYaLIHsIX;

® OIEHUBAaHUE COLUAIBHON 3HAYMMOCTH MPOQPECCHii, CBA3aHHBIX C XUMHEH;

e BJIJICHHE NpaBUIIaMU 0€30IacHOr0 00pallleHusl C XUMUYECKUMU BEIIECTBAMU U
000py/I0BaHUEM, MPOSIBIICHUE SKOJIOTMUECKON KYJIbTYpPHI.

MeranpeameTrHsblie pe3yabTaThl

PerynsatuBHbie

OO0yyaromuiicst MOJIy4UT BOZMOXKHOCTH /17151 POPMUPOBAHUS CIEIYIOIINX PEryIsSTUBHBIX Y Y /I

e [[eJIeNoJIaraHye, BKIIK0Yas IOCTaHOBKY HOBBIX Lie€JIel, IpeoOpa3oBaHue MPAKTUYECKON
3a/1a4 B [TI03HABATEJIbHYIO, CAMOCTOSTEIbHBIN AHAJIN3 YCIOBUM JOCTUKEHUS LIEIIU Ha
OCHOBE y4€Ta BBIJICJIEHHBIX YUYUTEJIEM OPUEHTUPOB ACHCTBUS B HOBOM Y4€OHOM
Marepuaie;

¢ IUIAHMPOBAHME ITYTH JOCTHUKEHUS LIEIIEH;



YCTaHOBJICHHE 1IEJICBBIX MPUOPUTETOB, BBIICIICHUE alTbTEPHATUBHBIX CIIOCOOOB
JIOCTYDKCHHUS TIENTH U BBIOOp Hambosiee 3(hPeKTUBHOTO CI1ocooa;

YMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH HM;

YMEHHE MPUHUMATh PEIICHUS B TPOOJIEMHON CHTYyaIIHH;

MOCTaHOBKA yUEOHBIX 3a/1a4, COCTABJICHUE TUTAHA U TIOCTICI0OBATEIILHOCTH JICHCTBUM;
OpraHu3aIys padoyero MecTa Py BBITTOJHEHUU XUMUYECKOTO IKCIICPUMEHTA,
MIPOTHO3HPOBAHUE PE3YIBTATOB O0yUSHUS, OIICHUBAHUE YCBOCHHOTO MaTepraia, OIlCHKa
KauecTBa M YPOBHS MOJyYEHHBIX 3HAHUH, KOPPEKIIHS IJIaHA B CIIOcO0a ICHCTBUS TIPH
HEOOXOAMMOCTH.

Ilo3HaBaTeILHBIE

OO0yyaronuiics MoJIy4uT BO3MOXKHOCTH /17151 POPMUPOBAHUS CIEIYIOIINX MO3HABaTeNbHbIX Y Y /1:

MIOWCK ¥ BBIJICNICHUE HHPOPMAITUH;

aHaJM3 yCIOBUH U TpeOOBaHMIl 3a/1a4, BBIOOD, COMTOCTABICHNE U 000CHOBaHHE cCrioco0a
pelICHHS 3a/1a4H;

BBIOOp HamOosee A3 (PEKTUBHBIX CIIOCOOOB PEIICHHUS 3a/1a41 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

BBIJIBIDKEHUE M 00OCHOBaHME TUTIOTE3bI, BRIOOP CrIoco0a e€ mpoBepKH;
CaMOCTOSITEIILHOE CO3JIaHUE AITOPUTMA JACATEIBHOCTH IIPU PEIICHUH POOIIeM
TBOPYECKOT'O M TOMCKOBOTO XapaKTepa;

YMCHHSI XapaKTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

OTIMCHIBAHUE CBOWMCTB: TBEPBIX, KHUIKHX, Ta3000pa3HbBIX BEUIECTB, BBIACICHUE X
CYIIIECTBECHHBIX IMPU3HAKOB;

U300paKeHKE COCTaBa MPOCTEHIITNX BEIIECTB C MOMOIIBI0 XUMUYECKHX (POPMYIT U
CYITHOCTH XMMHUYECKHUX PEaKIUN ¢ TOMOIIbIO XUMUYECKIX YPAaBHEHUH;

MPOBEJICHUE HAOIOICHH, OIMMCAHUE TIPU3HAKOB U YCIIOBUH TEUCHUS XUMUICCKUX
peaknuii, BBIMOJTHCHNE XUMUYECKOTO IKCTICPUMEHTA, BHIBOIBI HA OCHOBE aHATN3a
HaOII0/IEHUH 32 SKCIIEPUMEHTOM, PeIlIeHUE 3a/1a4, MOTYyYeHHe XUMHUYeCKOH HHpOopMaIuu
U3 Pa3IMYHbIX UCTOYHUKOB;

YMEHHE OpTraHNU30BbIBATh UCCIIEIOBAHHE C IEIbI0 POBEPKHU TUIIOTE3;

YMEHHE JIeJIaTh YMO3AKITFOUYCeHUS (MHIYKTHUBHOE H 110 aHAJIOTUH ) U BBIBOJIBI,

yYMEHHE 00bEKTHBHO OIICHUBATH WH()OPMAIIHIO O BEIIESCTBAX U XMMHUECKHX TPOIIECCaX,
KPUTHYECKH OTHOCUTKCS K TICEBIOHAYYHOW HH(POpMAIIHH.

KoMMYHHKATUBHEIC

O6yanOIHHﬁCH IMMOJIYYUT BO3MOKHOCTDH JJI1 (bOpMI/IpOBaHI/IH CICAYHOIINX KOMMYHUKATHBHBIX

YYI:

IIOJIHOE M TOYHOE BBIPAKEHUE CBOUX MBICIIEN B COOTBETCTBHUHM C 33/1a4aMU U YCIOBUSAMHU
KOMMYHUKAaIH;

aJIEKBaTHOE UCMOJIb30BAHUE PEUEBBIX CPENICTB JJIsl yUACTHUS B IUCKYCCUU U
apryMeHTallui CBOEH MO3UIUN, YMEHHUE MPEJICTABIATh KOHKPETHOE COJIEPHKAHUE C
COOO0IIIEHNEM €T0 B MUCHbMEHHOHN U YCTHOH (hopMe, OIpeie]IieHre CITIOCO00B
B3aUMOJICHCTBUS, COTPYAHUYECTBO B IMMOMCKE B cOOpe MHPOpMAIINH;

orpezeNieHue crmoco00B B3aUMOICUCTBUS, COTPYTHUYECTBO B TIOUCKE U cOOpe
uH(pOpMaIliK, y9acTe B JUAIIOTe, MIIAHUPOBAaHKE OOIIMX CIIOCOO0B PadOTHI, MPOSIBICHUE
YBAKHUTEIBHOIO OTHOLIEHHUS K IPYTUM YUalTUMCS;

ONMCAHUE COJACP/KAHUS BBINIOJIHAEMBIX IEUCTBUN C LEJIBI0 OPUEHTUPOBKU B IIPEIMETHO-
MIPAKTUYECKOU IESITENBHOCTH;

YMEHHS YYUTHIBATh PA3HbIE MHEHHS U CTPEMUTHCS K KOOPJIUHAIIUN PA3JIMYHBIX TO3UIUH
B COTPYAHUYECTBE;



(dbopMynupoBaTh COOCTBEHHOE MHEHHUE U MTO3UIIHNIO, ApTYMEHTHPOBATH U
KOOPJIMHUPOBATh €€ ¢ NO3ULUAMHU MAPTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE OOIIEro
peLIeHHUs B COBMECTHOM 1A TEbHOCTH;

OCYILECTBIIATh B3aUMHbII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOUMYIO
B3aMMOIIOMOLIb;

IUTAHUPOBATh O0IIHME CIIOCOOBI PAOOTHI; OCYIECTBIATH KOHTPOJIb, KOPPEKIHIO, OIICHKY
neicTBuil mapTHEpPa, yMeTh yOexk1aTh;

UCIOJIb30BaTh a/IeKBAaTHbIE SI3bIKOBBIE CPEACTBA AJIs1 OTOOPAKEHUsI CBOMX UYBCTB,
MBICJICH, MOTUBOB U MTOTPEOHOCTEH; 0TOOpaKaTh B pe4H (ONKUCaHUEe, OOBSICHCHHE)
coJiepKaHNe COBEpPIIAaeMbIX JICHCTBUI, Kak B (hopMe rpOMKOI COIMATM3UPOBAHHON peyH,
TaK U B (popMe BHYTpEHHEH peun;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETCHIIUIO, UCTIONB3Ys CPEACTBA YyCTHOU U
NUCHbMEHHOW KOMMYHHKAIIMU IIPU pabOTe ¢ TEKCTaMU Y4eOHUKA U JJOTTOJTHUTEIBHON
JUTEPATypOi, CIIPAaBOYHBIMH TAOIULIAMHU, IIPOSIBIIATH TOTOBHOCTh K YBAXKEHUIO MHOM
TOYKHU 3PEHUS TIPU 00CYKICHUH PE3YIbTaTOB BHITIOJHEHHON paOOTHI.

IIpeaMeTHBIC pE3YAbTATEI

OO0yyaromuiicss Hay4uTCs:

MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HA0II0IeHUE, U3MEPEHUE, DKCIICPUMEHT;
OTHCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BBHIACISA UX
CYILIECTBEHHbBIE ITPU3HAKY;

PACKpPBIBATH CMBICII 3aKOHA COXPaHCHUA MAaCChbl BECIICCTB, aTOMHO-MOJIeKYJISIpHOfI
TEOPHH;

pa3ianyaTh XUMUYECKUE U (U3NYECKUE SIBICHUS, HA3bIBaTh MPU3HAKH U YCIOBHS
MMPOTCKAHUA XUMHYCCKUX peaKuHﬁ;

coOiroaaTh npaBuia 6€30mMacHO paboThI MPU MPOBEACHUH OTBITOB;

MOJIb30BATHCS TA0OPATOPHBIM 000PYAOBAHUEM U TIOCYIOM;

MOJTy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH HX;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAMHEHUH, IPOBOAUTH OIBITHI, MOATBEPKIAIOIINE XUMUUECKUE
CBOMCTBaA HN3YYCHHBIX KJIACCOB HCOPTAHNYCCKUX BCIICCTB,

PacKpbIBaTh CMBICII IOHSATHUS «PACTBOP», BBIUUCIATH MaCCOBYIO JJOJI0 pACTBOPEHHOTO
BEILIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C ONPEAEIEHHON MAaCcCOBOM 101ei
pacTBOPEHHOTO BEIIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKIX CBOMCTB BEILIECTB OT TUIIA
KpHCTaJIHI/ILIeCKOﬁ peHIéTKI/I, OMpECaACIIATb BUI XUMHUYECKOU CBSI3U B HCOPTaHNYCCKUX
COEIMHEHUSIX;

PacCKpbeIBaTb OCHOBHBIC IMOJIOKCHHUA TCOPUU SHGKTPOHHTHLIeCKOﬁ Juccoruaimu,
COCTaBJISITh YPABHEHHUS JIEKTPOJTUTUYECKON TUCCOIMALNM KUCIOT, IIEJI0UEH, CONIEr U
peaxIuit HOHHOTO OOMEHa;

PacCKphIBaTh CYIIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ, OIpeaAcATh
OKHCJIIWTEIb U BOCCTAHOBUTCIIb, COCTABJIATE YPABHCHUA OKUCIIUTCIIBHO-
BOCCTAHOBUTEIbHBIX PEAKILIUN;

Ha3bIBaTh (PaKTOPHI, BIUSIOLUINE HA CKOPOCTh XUMUYECKOMN peaKkiuy;
XapaKTEPHU30BaTh B3aAUMOCBA3b MCXKY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJIIIOB
Y METaJIOB;

MPOBOJIUTH ONBITHI MO MOTYYEHUIO U U3YUYEHUIO XUMHUECKUX CBOMCTB Pa3IMYHbIX
BELIECTB;

rpaMOTHO 00OpalaThCs C BEIIeCTBaMU B TOBCEITHEBHOM JKU3HH.



OO0yuaromuiics MOTYyYUT BO3MOKHOCTh HAYUUTHCS:

® BBIJBUIATH U IIPOBEPSTH SKCIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTAaBA U CTPOCHMSI, UX
CIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIIMH, O XapaKTepe U MPOAYKTaX Pa3INUHbIX XUMHUECKUX PEAKLINH;

® XapaKTEpU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABJIMBATh IIPU- YNHHO-CJICICTBEHHBIE CBA3U MEKIY JaHHBIMU
XapaKTepUCTUKAaMU BEILECTBA;

®  COCTAaBJIATH MOJIEKYJISIDHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSM;

® [IPOTHO3UPOBATH COCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTENbHBIC HIIM BOCCTAHOBHUTEIBHBIE CBOMCTBA C YUETOM CTETICHEH OKUCICHUS
3JIEMEHTOB, BXOJAIIUX B €TI0 COCTAB;

® BBIJIBUTATh U IPOBEPSTH HIKCIIEPUMEHTAIBHO TUIIOTE3bI O Pe3ysIbTaTaxX BO3ACHCTBUS pa3IMUHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHYECKOHN pEaKIlvH;

®  HCMOJB30BATh MPUOOPETEHHBIE 3HAHUS JIJIsl SKOJIOTUYECKH TPAaMOTHOTO TIOBEJICHHUS B OKPY KAIOIIEH cpejie;

®  HCIIOJIb30BATh IPUOOPETEHHBIE KIFOUEBbIE KOMIIETEHIIMH IIPU BBIIIOJIHEHUHU IPOEKTOB U PEIICHUN Y4EeOHO-UCCIIEI0BATENbCKUX 3a/1a4 110
M3YYEHUIO CBOMCTB, CLIOCOOOB MOJIyYEHHsI U PACIIO3HABAHUS BEILECTB;

¢ 00BEKTHBHO OIEHUBATH HH(POPMAIUIO O BEIIECTBAX M XUMHUYECKHUX POIIECCax;

® 0OCO3HABaTh 3HAYEHHE TEOPETUYECKUX 3HAHUM 110 XUMUU I IPAKTUYECKON EATEIbHOCTH YEJIOBEKA;

® CO31aBaTh MOJIEJIM U CXEMBI JUIsl pelIeHHs yUeOHBIX U I03HABATEIbHBIX 3a/1a4; IOHUMAaTh HEOOXOAUMOCTh COOJIIOIEHUS IPEANUCAHNM,
IpearaéMblX B MHCTPYKLUSX 110 UCIOIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIp.

DopMbI KOHTPOJIS

KonTponb pe3ynbraTtoB 00y4deHus B coorBeTcTBUU ¢ JaHHOU Ol mpoBoauTcs B popMe MUCHbMEHHBIX U AKCIIEPUMEHTAIbHBIX padoT,
MPEIIOIAraeTcs MPOBEICHUE MTPOMEKYTOUHOM U UTOTOBOM aTTECTAIlUH.

IIpoMexxyTOUHAas aTTeCTaINs

Jnst oCyIIecTBICHUS IPOMEKYTOYHOM aTTECTAUH UCTIONIB3YIOTCSI KOHTPOJIBHO-OIIEHOYHBIE MaTePUaIIbl, OTOOP COIEPKAHUS KOTOPBIX
OpPHEHTHPOBAH Ha ITPOBEPKY YPOBHS YCBOCHHS CHCTEMbI 3HAaHHUI ¥ YMEHHI — MHBAPUAHTHOTO S/Ipa COAEPKaHMs ICHCTBYIOIINX 00pa30BaTeIbHOI
IPOrpaMMBI 10 XUMUH ISl 0011e00pa30BaTeIbHBIX OpraHU3alnii. 3aJaHus IPOMEKYTOYHOM aTTECTAI[MH BKIIFOUAIOT MaTeprall OCHOBHBIX
pa3aeroB Kypca XHUMHH.

Hrorosas arrecramnus

s ocymiecTBieHUs: UTOrOBOM arTecTanuu ucnoibs3yrrcess KMMBI, conepxanne KOTOPbIX OPUEHTUPOBAHO HA IPOBEPKY YPOBHS YCBOCHHUS
3HAHUU U OTIpeseNsieTCs] CHCTEMOM TpeOOBaHUM K OJINOTOBKE BBIITYCKHUKOB OCHOBHOM IIKOJIBL. JTa CCTEMa MHBAPHAHTHA IO OTHOLIEHHIO KO



BceM JeiictBytomuM OIT mo xumun 1715 061eo0pa3oBaTebHBIX OpraHU3alnii. 3aJaHusl HTOTOBOW aTTECTAllU BKJIIOYAIOT MaTepHUal OCHOBHBIX
pa3aesioB Kypca XUMHH.
Pabota cocrout u3 nByx uacreit. Hacteb 1 comepxut 19 3amanuii ¢ KpaTKUM OTBETOM, 0JIPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
(dhopMyIIMpOBaHKE U 3aMIMCh OTBETA B BUC YUCIIA WM MTOCIICIOBATEILHOCTH ITU(D.
Yactb 2 cogepxuT 5 3aganuii: 3 3agaHust 3TOM YaCTH MOAPA3yMEBAIOT 3aIlUCh PA3BEPHYTOrO OTBETA, 2 3a/1aHUS STOW YaCTH IIPEII0JIaratoT
BBITIOJIHEHUE PEATbHOTO XUMHUECKOTO HKCIIEPUMEHTA U 0()OPMIICHUE €T0 Pe3yJIbTaToB.

TemaTHyeckoe NVIAHUPOBAHUE

Temarnyeckoe INIAaHUPOBAHHUE MaTepHaja B 8 Kiacce

Ne i/m Tema Conepxanue LleneBas ycranoBka | Kon-Bo [Lnanupyembie Ucnonb3oBanue
ypoKa 4acoB pe3yNbTaThI o0opynoBaHus
1 MeTtobl mo3Hanus B xumuu. [ Ipaktuueckast padora Ne 1 3HakOMCTBO € 1  |YMmeHue noiabp30BaThCs JlaTunk TemnepaTypsl
JKCIEpUMEHTAJIbHbIE «3ydyeHne cTpoeHus OCHOBHBIMH METOaMU HarpeBaTeIbHBIMU (TepMoIapHblii), CHUPTOBKA
OCHOBBI XUMHUU MIaMEHM HayKU npudopaMu

IJIaBJICHHUA 1
KpyuCTaJJIM3allhu

2 MeTtoab! mo3Hanus B xumuu.Jlaboparopusliit onbiT Ne 1 {(3HaKOMCTBO € 1  (Onpepenstb BO3MOXKHOCTG [/laTunk Temieparypsl
JKCIepUMEHTAJIbHbIE «Jlo kaKkoif TeMIiepatypbl (OCHOBHBIMU METOJaMU MPOBEJCHUS peakMii 1 ((TepMOIapHbIii), CIUPTOBKA
OCHOBBI XUMUHU. MO>KHO HarpeThb HayKu MPOLIECCOB, TPEOYIOLINX

BELIECTBO?» HarpeBaHus

3 MeTtoab! mo3Hanus B xuMuu.Jlaboparophsiit onbiT Ne 2 J[aTe npeacTaBiIeHUe O 1  [VYmeHue BbIOMpAThH JlaTunk Temneparypsl
JKCIepUMEHTAJIbHbIE «M3mepeHne TemnepaTypsl [TOYHOCTH U3MEPEHUN MprOOPHI 17151 MPOBEACHUS [[UIATUHOBBINA, TEPMOMETP,
OCHOBBI XUMUU KHUIIEHUS BOJbI C TOMOILBIO [IU(PPOBBIX JATUYMKOB U M3MEpeHul, TPeOYIOIMX  PIEKTpUYecKas TINTKA.

aT4YMKa TEMIEPATypbl U @HAJIOTOBBIX IPUOOPOB TOYHOCTH MOKa3aHUH.
TEPMOMETPA»

4 MeTtobl mo3Hanus B xuMmuu.Jlaboparopusiii onbiT Ne 3 (ChopmupoBats 1 [3nars npouecchl, JlaTunk TeMIepaTypsl
DKCIIEpUMEHTAJIbHBIE «Onpenenenue [IPEICTABICHHUE O [IPOTEKAOIUE TIPU (TepMoTIapHBbIii)

OCHOBBI XUMUU TeMIEpaTyphl IJIABJICHUS U TeMIIepaType MJIaBJIEHUU BEIIECTB U UX
KpUCTAJUTN3allUN METaJlIay [[IaBJICHUS, KpUCTAJIIM3aLU1
0OpaTUMOCTH




IlepBoHaYaIbHBIC
XUMHWYCCKHUEC ITOHATHUA.
YucThle BelecTBa U cMecu

UlaGopaTopHbIit orbIT Ne 4
«Onpenenenue
BOJONPOBOAHON U
MACTUIUIMPOBAH- HOU
BOJbD

DKCIIEPUMEHTAIILHOE
OIpEACIICHUE
MUCTUIUIMPOBAHHOM U
BOJIOITPOBOJHOM BOJIbI

YMeTh OT/INYaTh
BOJIOTIPOBOAHYIO BOJIY OT
MTACTUJUTMPOBAHHOM, 3HATH,
Mo4eMy JUisl POBEICHUS
AKCIICPUMEHTOB
MCIIOJIB3YIOT
ITACTUJUTMPOBAHHYIO BOTY

JlaTank
PIIEKTPONPOBOAHOCTH,
u(GpoBOi MUKPOCKOI

6 [IepBoHavyasbHBIE JIeMOHCTpallMOHHBIN M3yueHne XuMHYECKUX 'YMeTb OTIIM4aTh JlaTuuk TEMIIEpaTyphl
XUMHUYECKHUE TOHITHS. bxcriepumMenT Ne 1 SIBJICHUI (bu3nUecKre NpoLeccs OT [IATUHOBBIN
dusnueckue U XuMH4IecKkue [«Bblaenenue u XUMUYECKUX PEAKLUI
SIBJICHUS [OTJIOLEHHUE TEeIa —

IIPU3HAK XUMUYECKON
peaKuum»

/ [IepBoHayaIbHBIE J/IeMOHCTpallMOHHBIN M3yueHne sBJICHUN NTpU 3HATh, 4YTO IpU [Ipr0op /U1 OIBITOB C
XUMHUYECKHUE TOHITHS. bKcriepuMeHT Ne 2. Pa3I0KEHUH CIOKHBIX [IPOTEKAHUN PEAKLIUI DIIEKTPUYECKUM TOKOM
[IpocTsle U ClOXKHBIE «Pa3znoxeHne BOJbI BEILIECTB MOJIEKYJIBI BELIECTB
BELIECTBA DIIEKTPUYECKUM TOKOM» pa3pyLIatoTCsl, a AaTOMBI

COXpaHSOTCS (15
BELIECTB C MOJIEKYJISIPHBIM
CTPOEHHEM)

8 IlepBoHavasbHBIE JIeMOHCTpallMOHHBIN DKCIIEpUMEHTAIIBHOE 3HaTh GOPMYIUPOBKY Becbl 21eKTpOHHBIE
XUMAYECKHE ITOHATHS. prcriepuMeHT Ne 3. «3aKoH [10Ka3aTeabCTBO 3aKOHA U YMETbh IPUMEHSATH
3aKOH COXpPaHEHMsI MACChl  [COXPAHEHMSI MaCcChI NENCTBHS 3aKOHA €ro Ha IIPaKTUKE, IpU
BEILECTB BEILIECTB) [PELIEHUH PACUETHBIX 3a1a4

0 Kitaccel Heopranndyeckux  |JIeMOHCTpalMOHHBINA JKCIIEpUMEHTAIBHO 3HaTh 00bEMHYIO oo [[Ipubop ans onpenenenus
coenquHeHuil. Cocras bkcriepuMeHT Ne 4. OIPEIEIUTh COCTaBHBIX YaCTEH BO3yXa(COCTaBa BO31yXa
BO3yXa «OnpeneneHne coctaBa  (CoJEpKaHUE KUCIOPOaa

BO31yXa» B BO3JlyX€

10  [Knaccer Heopranmueckux  [[IpakTrueckas padora Ne 2 (CuHTE3 conu u3 'YMeTh MPOBOINUTH [{ndhpoBoit MUKPOCKOIT
coenuHeHuil. CBoiicTBa «IIomydyeHne MeTHOro KHCJIOTBI U OKCHJIA [IPOCTEUILINE CUHTE3bI
KHCJIOT. KyIopoca» MeTaa HEOPraHNYECKHUX BEIECTB

C UCIIOJIb30BAHUEM
MHCTPYKIUU
11  |PactBOpBI JlaGoparopusiii onbiT Ne 5 [McecnenoBats MMets npencrasiaeHue o [JlaTunk TemnepaTypsl




«3yueHne 3aBUCUMOCTH
[PaCTBOPUMOCTH BEILIECTBA
0T TEeMIEPATYPhI»

3aBUCHUMOCTh
[PacTBOPUMOCTH OT
TeMIEpaTyphl

[pa3HOM 3aBUCUMOCTH
PaCTBOPUMOCTH BEIECTB
0T TeMIEPATYpPHI

IJTAaTUHOBEIN

12  [PactBOpBI JlaGoparopusrii onibIT Ne 6 [[Toka3zaTh 3aBUCHMOCTD 'YMeTh UCTIOIB30BaTh LT poBoii MUKPOCKOIT
«Habmroenue 3a pocToM  [paCTBOPUMOCTH OT U(GPOBONH MUKPOCKOIT IS
KpUCTAJIJIOBY TEMIEPATYPbI M3ydeHus GopMeI
KpUCTAJJIOB
13  [PactBOpBI. UlaGopatopusrii onbIT Ne 7 (ChopmupoBathb MMmeTh npeacraBiieHue o JlaTuuk TemnepaTypsl
«IlepechimeHHBIN MTOHSTHS Pa3JIMYHOMN HACHIILIEHHOCTH [[IIATHHOBBIN
pacTBOp» «pa30aBIEHHbBIN [pacTBOpa pacTBOPSEMbIM
pacTBOp», BEIIECTBOM
«HACBHIIECHHBIN
pacTBOp»,
IEPECHIILICHHBII
pacTBOp»
14  |PactBOpBI [IpaxTuueckas padora Ne 3 (ChopmupoBathb 'YMeTb onpeneiarh JlaT4MK ONTHYECKOU
«Onpenenexue [peJCTaBICHUE O KOHIICHTPALIMIO PacTBOPA, |[JIOTHOCTH
KOHLIEHTPALUU BELIECTB  [KOHLEHTPALUU MCII0JIb3YS] MHCTPYKIUIO
KOJIOPUMETPUYECKHUM 10  [BELLIECTBA U
KaTMOpOBOUYHOMY KOJIMYECTBEHHOM
rpaduKy» aHaJIN3e
15  [Kpucramioruapatsl UlaGopatopuslii onbIT Ne 8 |[ChopmMHupoBaTh MOHATHE 3HATh CIIOCOOHOCTH JlaTunk Temneparypsl
«Onpenenexue «Kpucranmoruapar» KpUCTAJIJIOTHAPATOB MJIaTUHOBBIN
TEMIIEPATYPhI Pa3I0KEHUS pazpymarbcs pu
KpUCTAJJIOTUPATa HarpeBaHUU
16  [Knaccer Heopranmueckux  [[Ipaktuueckas padota Ne 4 (ChopmupoBaTh 'YMets onpenenats pH Jlatunk pH
coenquHeHuil. OcHoBanus  («Onpenenenue pH mpencrasieHue o pH [pacTBOpOB
[pacTBOPOB KHUCIIOT U Cpelbl Kak
LIeI09Een» XapaKTepUCTUKU
KHCIIOTHOCTH pacTBopa
17  |Knaccel Heoprannueckux  [Jlaboparopusiit onbiT Ne 9 |(ChopmupoBaTth [IpuMeHATH yMEHUS 110 Jlatunk pH

coenquHeHnii. OCHOBaHUS

«Onpenenenue pH pas-
VIMYHBIX CPEO»

MpeACTaBICHUE O LIKAJE
pH

onpeneneHuto pH B
MPaKTUYECKON
EeATEIbHOCTH




18  [Kmaccel Heoprannveckux  JlaGoparopuslii onbIT Ne 10[(DkcriepuMeHTaIbHO 1 [[loHmMaTh CyITHOCTH JlaTuuk pH, mo3arop oobpéma
coenMHeHUN. Xumuueckue |[«Peakius N10Ka3aTh XUMUYECKHUE mpolecca HeUTpaIu3aluy  PKUAKOCTH, OIOpeTKa, JaTIhK
CBOMCTBAa OCHOBaHUM HEUTpaTU3aLUuN». CBOMCTBAa OCHOBaHUI 1 IPUMEHSATD MIPOLIECC TeMIIepaTypbl IIATUHOBBIM,

/IeMOHCTpaliMOHHbII HEUTpaJIM3aluK Ha aT4YNK TABJICHUSA,
bkciepuMeHT Ne 5 [IPaKTUKE MarHuTHas MeIlaiKa
«OcHoBanusi. TeruoBoi

pddexT peakunm

CUIPOKCUAA HATPUS C

YTJIEKHCIIBIM Ta30M»

19  |CroiictBa Heopranudeckux [Jlaboparopusiit onbiT Ne 11Hcnons3oBars 1 |Vmers onpenensite JlaTuuk pH

COCTMHEHU I «Omnpenenexue [OJyYEHHbIE 3HAHUS KHCIIOTHOCTb I10YB
KHCJIOTHOCTH ITOYBBID» U1 OIpEeIICHUS
KHCJIOTHOCTH pacTBOPOB
20  [Xummuueckas CBs3b J/leMOoHCTpanOHHBIN ONBIT [I0Ka3aTh 3aBUCUMOCTh 1  |[YMmers onpenensite TUII JlaTunk TEMIIEpaTypBI
Ne 6 «Temneparypa (bH3MUYECKUX CBOWCTB KPUCTAJUTMYECKUX PELIETOKIJIATUHOBBIN, TaTYUK
[JIABJICHUS BEIECTB C BELIECTB OT THIA 10 TeMIepaType TeMIIepaTypbl TEPMOMAPHBIH
[Pa3HBIMU TUIIAMH XUMHUYECKOHN CBSA3U MJIaBJICHUS
KpUCTAITNYECKUX
EHIETOK»
TemaTnueckoe riaHupoBaHue yueOHOTo MaTepuana B 9 kiacce
No /1 Tema Conepxanue [leneBas ycranoBka | Kon-Bo |[Inanupyemeblie pe3yabTarhl Ucnonp3oBanue
ypokKa 4acoB 000pya0BaHUs
1 [Teopwus snextponutnueckoii JleMoHCcTpanoHHbIH onbIT [loKa3ark, 4TO 1 33nartp, yTo pacTBOpeHue — [[[aTYMK TeMIepaTypsl

VU CCOIMMalin

Ne 1 «TemnoBoit a3 ekt
[PacCTBOPEHMSI BELLIECTB B
BOJIE»

[PACTBOPEHHE BEIIECTB
MMEET Psi IPU3HAKOB
XAMHYECKON peaKIuu

(hUBUKO-XUMUIECKUIT
rpouecc

MJIATUHOBBIN




AMMOHMUA»

MOHOB IIPHU PEAKIINHU
AMMHaKa C KUCIOTaMH

MIBJISIFOTCA CUJIbHBIMUA

QJICKTPOJIUTAMU

Teopus snexrposmtrueckoii [ [pakTudeckas padora Ne 1 [BBenenue moHsTuit YMeTh SKCEPUMEHTANIBHO [JaTunk
IUCCOLMAluU «(JIEKTPOJIUTHI U HEDJIEK- [«IJIEKTPOJIUT» U ONPEAEIATh AIEKTPOJIUTHl  PIEKTPOIIPOBOJHOCTU
TPOJIUTHI» HEDJIEKTPOJIUT 1 HEAJIEKTPOJIUTHI
Teopus snexrposmtuueckoiiJlaboparopusiii onbiT Ne 1 |[CchopmupoBath 3HATh, KAKOE BJIIUSTHUE JlaTumk
UCCOLMAluU «BinsHue pacTBOpUTENS  [IPEACTABIECHUE O 0Ka3bIBAET BOJA HA AIIEKTPOIPOBOIHOCTH
Ha JUCCOLIMALUIO BIIMSIHUM PACTBOPUTEIS ITACCOLMALIMIO BEILIECTBA
Ha AUCCOLUALIIIO
PIEKTPOJINTA
Teopus anexkTponuTraeckoi JlabopaTopHsbiii onbIT Ne 2 [IKCIIEpUMEHTAIIEHO 'YMETh onpenensaTh JlaTunk
imuccouuanuu. Cunbhble 1 («CuUbHBIE U cllabbie BBECTH TIOHITHE CUJIbHBIE U cllabbie RIEKTPONPOBOAHOCTH
ci1a0ble AIEKTPOJIUTHI PIIEKTPOJIUTHI «(CITa0BIN AITEKTPOIIUT AIIEKTPOJIUTHI C TOMOULIBIO
maTYnuKa
HIIEKTPOIPOBOIHOCTH
Teopus snexrponutuueckoiiJlaboparopusiit onbiT Ne 3 |(CchopmupoBarth 3HATh 3aBUCUMOCTD JlaTunk
MUCCoManuu «3aBUCUMOCTb JIEKTPO-  [IPEACTABJICHHUE O RIEKTPONPOBOAHOCTH RIEKTPONPOBOAHOCTH
[IPOBOJHOCTU PaCTBOPOB  BaBUCHUMOCTHU [pacTBOpPOB OT
CUJIBHBIX AJIEKTPOJIUTOB OT PIIEKTPOIPOBOJAHOCTHU KOHIICHTpAllUi HOHOB
KOHLIEHTPALlUH HOHOBY [pacTBOpOB OT
KOHIICHTPAllUd HOHOB
Teopus snexrponutuueckoi [ Ipaktudeckas padorta Ne 2 Bakpenutsb 'YMeTh sKCcniepuMeHTanbHO [JlaTunk
UCCOLMAluU «Onpenenenue [IPEICTAaBICHUE O ONpENCIATh DIIEKTPOIPOBOIHOCTH
KOHILIEHTPALlUU COJM 0 3aBUCHMOCTHU KOHLIEHTPALUIO COJIU B
DIIEKTPOIPOBOJIHOCTH DIIEKTPOIPOBOIHOCTH [PacTBOpPE € MOMOLIBIO
pacTBOpa» [pacTBOPOB OT maT4ynKa
KOHIICHTPAllUd HOHOB PIIEKTPONPOBOIHOCTH
Teopus snextposutuueckoii Jlaboparopusiii onbiT Ne 4 [MccnenoBath [[puMeHsATh 3HAHUS O JlaTumk
ImICCOLMaInN. «B3anmonelicteue 0COOEHHOCTH [peaKIKU HEUTpaTu3al B PIEKTPOIPOBOIHOCTH,
Peakiiiu nvoHHOrO OOMEHa  [FHApOKCcHaa Oapus ¢ MPOTEKAHUS PEaKII MHBIX YCIOBUSIX no3atop 00bEMa )KHUJIKOCTH,
CEPHOU KUCJIOTON» HEUTpaIUu3aluu OropeTka
Teopus snextpoauTrueckoi JlabopaTopHslif onbIT Ne 5 [9KkcriepuMeHTaNbHO 3HaTh, 4TO BCE JlaTunk
UICCOLMaluU «ObOpazoBaHue comeit Mmoka3aTh 0Opa3oBaHue [PaCTBOPUMBIE B BOJE COJIU PIIEKTPONPOBOJIHOCTH




9 [ Xumudeckue peakium. UlaGopaTopHbiit onibIT Ne 6 [M3yuenue HmeTs ipeacTaBiienre o [J[aTyuk TeMneparypbl
OKHUCTUTENBHO- «M3yuenue peakuuu OKUCJIUTEIBHO- TEIIOBOM 3P dexTe [JIaTUHOBBIN
BOCCTAaHOBUTEJIbHBIE B3aMMOJICHCTBUS CYIb(pUTA BOCCTAHOBUTEIIBHBIX OKHUCIIUTEIBHO-
peakuuu (OBP) HATPHS C IEPOKCHUIOM [POLECCOB, BOCCTAHOBUTEIbHBIX

BOJIO- POJIa» [MPOTEKAOIINX C [peaKiuit
BBIIEJICHUEM dHEPIUn
10 Xumwnueckue peakiuu. OBP Jlaboparopsslii onbiT Ne 7 JlokaszaTk, 4TO B mets ipeactasienus o [Jlaruuk pH
«M3menenue pH B xone  mporiecce NpoTEKaHUs Pa3IMYHBIX IPOIYKTAX
OKHCIUTENbHO-BOCCTaHO- |[(OBP BO3MOXKHO OKHUCITUTEIBHO-
BUTEJIbHBIX PEAKLIUI» 00pa3oBaHNE KHCIOTHI BOCCTAHOBUTEJIbHBIX
MU 1IeJI0YHN [peakuuit
11 Xumnueckue peaxuuu. OBP JlaGopaTtopnsiii onbIT Ne 8 [KonnuecTBeHHO 3HATh, YTO METAILIIbI JlaT4MK HaNpsHKEHUS
«CpaBHUTEIbHAS 0XapaKTEepU30BaATh SIBJISIFOTCS
XapaKTepUCTHKA BOCCTAaHOBUTEJIbHYIO BOCCTAHOBUTEIISIMU C
BOCCTaHOBUTEIBHOMN CIIOCOOHOCThH METAJLIOB pazHou
CIIOCOOHOCTH METAIIJIOBY» BOCCTAHOBUTEIbHON
CIIOCOOHOCTBIO
12 [Xumudeckue peakiu. J/leMOHCTpanOHHbIE M3y4nTh 3aBUCUMOCTh 3HATh 3aBUCUMOCTh [Tpubop 1u1st UILTIOCTpaU

CKOpOCTb XMMHUYECKOI
[peaKInu

onbIThl Ne 2 «3yueHue
BIUSHUS PA3INYHBIX
(hakTOPOB Ha CKOPOCTh
peakuum»

CKOpPOCTH peaKkIuu OT
pa3nuuHbIX (aKTOPOB

CKOPOCTH peaKLuH OT
[pa3IMYHbIX (PaKTOPOB —
TEeMIIEPATYPBI,
KOHIIEHTpaLuu
[pearupyrommx BEIECTB,
KaTaan3aTopa, MpUpPOIbI
BELIECTB, 10N

CONPUKOCHOBCHHS BEIICCTB

3aBUCUMOCTH CKOPOCTHU
XMMHYECKON PEAKIUU OT
[YCIIOBUU




13

HemeTtamel. ["ajoreHul

/leMOHCTpallMOHHBIN OMBIT
Ne 3 «M3yuenue
(DU3UIECKUX M XUMHYECKHUX
CBOMCTB XJIOpa»

DKCIIEPUMEHTAIILHOE
M3ydeHne GU3NYecKux u
XMMHYECKHX CBOMCTB
XJiopa

3HaATh (U3UYECKUE U
XHMHYECKHE CBOMCTBA
rajJjorcHOB.

'YMeTh 3aIiChIBaTh
YpaBHEHUS PEaKIIHiA
rajJorcHOB C METAJIAMHU,
HeMeTaJJIaMU, UX

Anmnapat JJisl IpOBEACHUS
XUMHUYCCKUX HpOHeCCOB

(ATIXP)

[Pa3IMYHYIO
OKUCJIUTEIbHYIO
CIIOCOOHOCTH
14 [Fanorenst [IpaxTuueckas padora Ne 3 Onpenenutsb 'YMeTb IPUMEHSTH JlaT4MK XJIOPUI-HOHOB
«Onpenenenue COJIEp’KaHUE XIJIOpUA- MOHOCEJICKTUBHbBIE
COJIEpKaHus XJIOPU/I- MOHOB B UCCJEYEMBIX TaTYNKU
MOHOB B IINTHEBOM BOJE»  [pacTBOPaAx
15 |CepoBomopon, cynbduasl  [JIeMOHCTPALlMOHHBIH OMBIT:M3y4nTh JTabOpaToOpHbIE 3HaTh 1a0OpaTOPHBIE Arnirapart Juisi IpOBEIECHUS
«[lonydyenue CIOCOOBI NOTYUYEHHUS CIIOCOOBI MOJTyYSHHUS XUMHYECKHUX PEaKIH
CEPOBOIOPOIa U H3YUYECHHE [CEPOBOIOPOA, €TO CEepOBOIOpOIA, €TO (AITXP), npubop nmns
€r0 CBOWCTB. CBOMCTBA U CBOICTBA (dbu3nyecKrue 1 XMMUYECKHE [T0Jy4eHUs T'a30B WIN
UlaGopaTOpHBIH OTIBIT: CyTb(pUI0B CBOICTBA. YMETh anmapat Kumma
«CHHTE3 cepoBOIOpOIA. [TPOBOANTH KaUECTBEHHBIE
KauecTBeHHBIE peaKIK Ha [peaKuy Ha CEpOBOAOPO U
CEepOBOAOPOA U CYIb(PUIBIN COJIN CEPOBOJIOPOIHOM
KHCIIOTBI, COCTABJIATh
COOTBETCTBYIOILINE
YPaBHEHUSI XUMHUYECKHUX
CaKLMi
16 |Hemeramibl. Oxcuapl cepsl. [JleMOHCTPAlMOHHBIN OMBIT [VI3y4nTh CBOWCTBA 3HaTh pusnUeckue u Anmapar Juisi IpOBEICHUs
CepHuCTast KUCIIOTa Ne 4« 13yueHue CBOWCTB  [CEPHUCTOTO rasa XMMHUYECKHUE CBOMCTBA XUMHUYECKHUX PEaKIMH
CEPHMCTOrO rasza u cepHucroro raza. Ymerr  (AIIXP)
CEPHUCTOU KHCIIOTHI» 3aIUCHIBATh YPABHEHMS
[peakuuii raza ¢ BOAOM, CO
11eJ109aMu
17 [Hewmeramibl. AMMHax UlaGoparopHblii onbIT Ne 9 [JkcriepuMeHTaNbHO 3HATh, YTO PaCTBOP JlaTunk
«OCHOBHBIE CBOICTBA TOKa3aTh aMMHaKa B BOJIE — CJIA0bI PIEKTPOITPOBOIHOCTH




aMMHUaKa» MPUHA/IIEKHOCTD AIIEKTPOJIUT. Y METh
pacTBOpa aMMHaKa K ONPEEINATh ITO CBOMCTBO C
CJ1a0BIM AJIEKTPOJIUTAM MOMOIIBIO JaTYUKA
PIIEKTPOIPOBOIHOCTH
18 |Okcup azota (IV) J/leMoHCTpalMOHHbIE MN3yunTh 3HATh MPOMBILIIIEHHBIE U [[€pMOpPE3UCTOPHBIN JaTYUK
onbIThl: «[lonydyenue [TPOMBIIIIJIEHHBIE U mabopaTopHble ciocoObl  TeMIepaTypsl, 1aTauk pH,
okcuaa azota (1V) u maGopaTOpHBIE CIIOCOOBI MOJTYYCHHUST OKCHJIA a30Ta  [TaTYUK
M3y4EHUE €ro CBOMCTBY;  [IOJIY4YEHUs OKCHJIA (IV), ero pusuyeckue 1 PICKTPOIPOBOIHOCTH,
«Oxwucnenue okcuaa azota azora (1V), ero XMMHUYECKHUE CBOICTBA. armnapart JJsl IPOBEACHHUS
(1) mo oxcuma azota (IV)»; cBoiicTBa, MPUMEHEHHUE 'YMeTb COCTaBISATh XUMUYECKUX PEaKIUui
«B3anMo1eicTBUE OKCU/IA [B TPOU3BOJICTBE COOTBETCTBYIOLIUE (AITXP), marauTHas
azota (V) ¢ Bonoit u Q30THOW KUCIIOTHI YPaBHEHUS XMMHUYECKUX  [MeIlajKa
KHCIIOPOJIOM, TTOTY4YECHHE [peaKIuii.
A30THOM KHCIIOTHI» 'YMeTb 0OBSICHATD
MPUMEHEHHE OKCHUIa a30Ta
(IV) B mpou3BojcTBE
Q30THON KHCJIOTBI
19 |AzotHas kucnoTa u e€ conu [[Ipaktuueckas padora Ne 4 [DkcnepuMeHTaIbHO 'YMETh HCIOIb30BATh JlaTyuk HUTPAT-UOHOB
«OrnpeneneHue HUTpaT-  [ONPENEIUTh MOHOCEJIEKTUBHBIE
MOHOB B TUTAaTEIbHOM coJiepKaHUE HUTpPAT- MATYMKHU JJIs1 ONIPEACIICHUS
pacTBOpe» MOHOB B pacTBOpax MOHOB
20 Munepanbsabie ynoopenus JlabopatopHsiif onbIT Ne 10[9kcriepuMeHTaNBHO YMeTh SKciepUMeHTANIbHO [JlaTunk
«OrnpeneneHne aMMUavyHOM|[pa3Iu4aTh MOUYEBUHY U ONpEENATh MOUEBUHY AIIEKTPOIPOBOIHOCTH
CEJIUTPBI 1 MOYEBUHBI» MHUHEpaIbHbIE
y1o0peHus
21 Meramnsl. Kanbimii. UlaGopatopHblii onbIT Ne 11 [DkcnepumMeHTanbHO 3HATh CBOMCTBA JlaTunk
CoenvHEHUs KallbLus «B3aumoneiictBue YCTaHOBUTh COETMHEHU I KaJbLIUs U €roPIEeKTPOIIPOBOJHOCTH,
M3BECTKOBOW BOJBI C 00pa3oBaHKe CpeHEN U 3HAUYE€HHE B MPUPOJIE U MarHuTHas MeIlaika,
YTIEKUCIIBIM Ta30M» KHCIION conu PKU3HU YeJIOBEeKa puOOop IS MOJTy4EHUs
ra3oB Wi annapar Kunna
22 Metamnsl. XKeneszo UlaGopaTtopusbrit onbiT Ne 12 ccnenoBaTh mporiece 3HATh, YTO MpoLecC KOppo-|/laTunk qaBiIeHuUs

«OKHCIIEHUE Kele3a BO
BJIYKHOM BO3/yXE»

DIIETPOXUMHUYECKOM
KOppO3UH XkeJie3a B

BO3IyXe

S3UHU MCTAJIJIOB IIPOTCKACT B
MPUCYTCTBUH BOJAbI U

Kuciaposa. 3HaTh (aKkTopBl,




[YCKOPSIFOIIINE TTPOIIECC
KOppO3UH

Hepeqeﬂb AOCTYIMHBIX UCTOYHHUKOB HH(l)OpMaIIPlH

B pasjene npezacTaBieH CHMCOK KHUT M CChUIOK Ha CaiThl, B KOTOPBIX Ooee MOAPOOHO OC- BEIIEHb! Pa3iMyHble aCHEKThl pacCMaTPUBAEMbIX BOMPOCOB. Mx
MOKHO PEKOMEH/I0BATh KaKYUHUTEII0, TaK X 00y4aeMbIM, IIPOSBUBILINM UHTEPEC K U3y4aeMOoii TeMe.
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