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IosicHUTE/ABLHAA 3aIIMCKA.

Paboyast mporpamma cocraBlieHa HA OCHOBE

e Meroanueckux peKOMeH A M0 CO3MaHHI0 ¥ (PYHKIMOHUPOBAHUIO B
0011e00pa30BaTebHBIX OpPraHU3aIMgX, PACIOJIOKEHHBIX B CEIBCKOW MECTHOCTH H
MaJlbIX TOpOJaxX, ILIEHTPOB OOpa30BaHHS €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOU
HaIlpaBJICHHOCTEN

e MeToauueCKUX PEKOMEHAAIUI 110 OPTaHU3AMU BHEYPOUHOU JAESATEIbHOCTH

e O6pazosarenbroit mporpammel [IIMOKY COIII ¢. HoBotpourikoe 2023-2024 y4. roja.

e VYuebnoro miara IIMOKY COIII ¢. HoBotpounkoe 2023-2024 y4. roja.

e [IpakTuueckoro nocoous «Peanuzanus 00pa3oBaTeIbHBIX nporpamm
€CTECTBEHHOHAy4YHOW M  TEXHOJIOTMYECKOM  HANpaBJICHHOCTEH IO XUMHUU C
WCIIOJIb30BaHUEM 000pynoBanus 1eHTpa « Touka pocTay.

e Meroanueckux pekomeHaanui «Xumus» Pooukiiad

JlanHas mporpamMMa paccunuTaHa Ha peanu3anuio B 8-9 kiaccax:

1. 8 wiacc — 0,5 gaca B Henento (17 yacon)
2. 9 xmacc — 0,5 gaca B Henento (17 gacoB)

B o0ydenun xumuu OONbIIOE 3HAUYEHHWE HMEET DJKCIEPUMEHT. AHATU3UPYS pe3yabTaThl Mpo-
BEIEHHBIX OIBITOB, yYalluecs YOKIAIOTCS B TOM, YTO T€ WJIM WHBIE TEOPETUUECKUE MPEACTABICHUS
COOTBETCTBYIOT WMJIM IMPOTUBOpPEYAT pPeabHOCTH.TONBKO OCYIIECTBIISISI XMMUYECKUN SKCIIEPUMEHT
MOXXHO TIPOBEPHUTH JIOCTOBEPHOCTh IPOTHO30B, CJEIaHHBIX HAa OCHOBAaHHMM TeOpHHU.B mporecce
AKCIIEPUMEHTAIBHON pabOThl yuyaluecs MPHOOPETAIOT OMBIT MO3HAHUS PEATbHOCTH, SBIISIOIIUICS
BaYKHBIM 3TanoM (pOpMHUPOBaAHMS y HUX YOSKIEHUH, KOTOPhIE, B CBOIO OYEpEe/lb, COCTABISIOT OCHOBY
HAay4yHOr0 MHPOBO33peHus.Peann3anus yka3aHHBIX LIE€JE BO3MOXKHA MPU OCHAIICHUH UIKOJILHOTO
KaOMHEeTa XUMHUHM COBPEMEHHBIMU IIpudopamu U 00opynoBaHueM.B paMkax HallMOHATBLHOT'O MPOEKTA
«O0pa3zoBaHKMe» O3TO CTaJ0 BO3MOXKHBIM OJlaroapss CO3JIaHHI0 B 00IIe00pa3oBaTeIbHBIX
OpraHu3alMsIX, PACIONIOKEHHBIX B CEIIbCKOH MECTHOCTH M MaJIbIX Tropojax, IIEHTPOB 00pa3oBaHUS
€CTECTBEHHO-HAYYHOM U TEXHOJIOrMuecko HampaBieHHocTed «Touku pocra».BHeapeHue 3toro
000pyIOBaHMs TO3BOJIUT KAa4€CTBEHHO HW3MEHUTH Tporecc oOydeHHs xumuu.KomnuecTBeHHBIC
SKCIIEPUMEHTHI TO3BOJISIT MONIY4YaTh JOCTOBEPHYIO MHGOPMAIMIO O TMPOTEKAHHHM TE€X WM WHBIX
XUMHUYECKUX TMpOIeccax, O CBOMcTBax BemecTB.Ha OCHOBE MOMy4YEHHBIX SKCIEPUMEHTAIBHBIX
JAHHBIX 00y4aeMble CMOTYT CAMOCTOSITENBHO JENaTh BBIBOIBI, 0000IIATh PE3yJbTaThl, BBHISBIATDH
3aKOHOMEpPHOCTH, YTO OJHO3HAYHO OYyJEeT CIOCOOCTBOBATH IOBBIIICHUIO MOTHUBALMU OOYUYCHHS
IITKOJIBHUKOB.

DKCIIEPUMEHT SIBISETCS UCTOYHUKOM 3HAHUW M KPUTEPUEM UX UCTUHHOCTH B Hayke.KoHuenuus
COBPEMEHHOI0 00pa3zoBaHMs MOAPAa3yMEBAET, YTO B y4EOHOM IKCIEPUMEHTE BEAYIIYIO POJIb JOKEH
3aHSTh CAMOCTOSTENbHBIN UCCIEN0BATEIbCKUI YUEHUYECKUN IKCTIEPUMEHT.

CoBpeMeHHBIE HKCIEPUMEHTAIbHBIE HMCCICNOBAaHUS 1O XHMHUHU YyXKe TPYAHO MPEICTaBUTH 0e3
WCIIONIB30BAaHUSI HE TOJBKO AHAJIOTOBBIX, HO W IU(PPOBBIX H3MepUTEILHBIX TprbopoB.B dene-
pansHoM ['ocymapctBeHHoM OOpaszoBarenbHoM Cranpapre (PI'OC) mponmcaHo, 4TO OAHUM W3
YHUBEPCAIbHBIX YUEOHBIX JEHCTBHM, NPUOOPETaEMBbIX YYalIUMUCS, [OKHO CTaTh YMEHHUE
IPOBEJCHUS OMBITOB, IPOCTHIX DSKCIEPUMEHTAIBHBIX HWCCICAOBAHUM, NPSAMBIX W KOCBEHHBIX
W3MEPEHHU C UCIIONH30BAHWEM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEILHBIX TPHOOPOBY.



VY4eOHbIli HKCIEPUMEHT MO XHUMHH, TPOBOIUMBIM Ha TpPAaTUIIMOHHOM O0OOpyIOBaHUM, 0€3
MpPUMEHEHUs U(POBBIX JT1a00paTOpHid, HE MOXKET MO3BOJIUTH B TIOJTHOW MEpE PEIIUTh BCE 3a7adu B
COBPEMEHHOM LIKOJIE.DTO CBS3aHO C PsJIOM NPUUUH:

TPAaJUIIMOHHOE IIKOJIBHOE O0OpYAOBaHHE U3-3a OTPAHUYEHUS TEXHMUYECKMX BO3MOXHOCTEN
HE IM03BOJISIET MPOBOAUTH MHOTHE KOJIMUECTBEHHbBIE UCCIIEI0BAHNUS;

JUINTEJIBHOCTh IIPOBEJACHUS XUMUYECKMX HCCIEAOBAHUN HE BCErja corjiacyerca ¢ AIu-
TEJIBHOCTBIO Y4eOHBIX 3aHATHI;

BO3MOXKHOCTH MPOBEJICHHS] MHOTUX MCCJIEIOBAHUI OTPAaHUYMBAETCS TPEOOBAHUSIMU TEXHUKHU
0e30MacHOCTH U Jp.

[udpoBas naboparopusi MOTHOCTHIO MEHSET METOIMKY U COAEPKAHHE SKCIEPUMEHTAIbHON
JeSITETFHOCTU M PEIIAeT BbIIICTIEpeUnCIIeHHbIe Mpo0ieMbl. LLIUpokuii crieKTp JaTYMKOB MO3BOJSET
yYanuMcs 3HaKOMUTBCS € TTapaMeTpaMu XUMHYECKOT0 SKCIIEPUMEHTA HE TOJIBKO Ha KaYE€CTBEHHOM,
HO W Ha KoimudyecTBeHHOM ypoBHe.lludpoBas naGopaTopusi MO3BOJSET BECTH JUIUTEIbHBIN
SKCIIEPUMEHT JaXe B OTCYTCTBHUE SKCIIEPUMEHTATOpa, a 4acTOTa MX H3MEPEHHH HEmMOJBIAacTHA
YeJI0BEUECKOMY BOCTIPUATHIO.

B mpouecce ¢hopMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUH yYEHHK OOydaeTcsi MpeNCTaBISThH
nH(pOpMaIUIo 00 UCCIEAOBAaHUH B YETHIPEX BUIAX:

B BepOAJbHOM: OIMCHIBATh JKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJETh IKCIEPHUMEHTA,
(¢uKCcHpOBaTH BHUMaHUE HA U3MEPSEMBIX BEIMYMHAX, TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aIOJHSATh TaOJUIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS rpaukoB (IIpH ITOM y
y4Yanuxcsi BO3HUKAET MePBUYHOE TIPECTABICHUE O MacIITabax BEIHYWH);

B rpaduueckoM: cTpouTh TpaduKu MO TAOIUYHBIM JAHHBIM, YTO JAa&T BO3MOXKHOCTH IMEpexojaa K
BBIBIDKEHUIO THUIOTE3 O XapakTepe 3aBUCHUMOCTH MEXIy BeIMYMHAMU (TIpU STOM YYUTENb
MOKa3bIBACT MPEUMYIIECTBO B BH3YyaJH3al[MU 3aBUCUMOCTEH MEXIy BETUYMHAMH, HATJISTHOCTH U
MHOTOMEPHOCTH); B BHJEC MAaT€MaTHYEeCKUX YpaBHEHHMH: JaBaTh MaTEMAaTUYECKOE OIMCaHUE
B3aMMOCBSI3HM BEJIWYHH, MATEMAaTUYSCKOE 0000IIEeHHE.

HNannass oOpa3oBarenbHas mporpamMma o00eCleYrBaeT YCBOCHHE YYallUMUCA BaKHEUIINX
XUMHUYECKUX 3aKOHOB, TEOPUU W TOHSATUH; (OPMHPYET NPEACTABIEHUE O PO XMMHHU B OKpY-
KAroIIeM MHpE W >KU3HM 4enoBeka.llpm 3TOM OCHOBHOE BHHMAHHE YAENSETCS CYIHOCTH XUMHU-
YEeCKMX PEAKIM U METOJIaM UX OCYILIECTBIICHHUS.

OpHMM U3 OCHOBHBIX MPUHITUIIOB MMOCTPOEHUS MTPOrPAMMBI SIBJISIETCS TPUHIIHUIT IOCTYITHOCTH.
DKCIIepUMEHTATbHbIC JaHHbIC, MOJyYeHHBbIC YYallUMHUCS TPH BBIIOJHEHHH KOJIMYECTBEHHBIX
OIBITOB, TO3BOJSIOT YYAIlIMMCS CaMOCTOSITENIbHO JIelaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Tonxompl, 3am0KEHHBIE B COJIEpP)KaHUE MPOrpaMMBI Kypca, CO3/IAl0T HEOOXOIUMBIEC YCIOBHUS IS
CUCTEMHOTO YCBOCHHS y4YallUMUCA OCHOB HAayKd, JUIsI OOECIEYeHHs] pa3BUBAIOIIECTO H
BOCTIMTHIBAIOLIETO BO3ACUCTBUS O0YUYEeHHsI Ha JIMYHOCTD ydamierocs. DopMupyemMblie 3HaHUS TOTKHBI
CTaTb OCHOBOM CHCTEMbl YOEKICHMI INKOJIbHHKA, UEHTPAIbHBIM SIPOM €ro HaydyHOro
MHPOBO33pPEHUSI.

Ucnonws3zoBanue obopynoanus «Touka poctay npu peanusanuu nanHoi OIl mo3Bosnser co3aars
YCIIOBHSI:

JUIS PaCUIUPEHUs COJEPIKAHUS IIKOJIBHOIO XUMUYECKOr0 00pa3oBaHus;

JUIS TIOBBIIICHUS TO3HABATENbHOW AKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-HAYYHOH

oOnacru;

JUIA Pa3BUTHS JIMYHOCTH peOEHKa B mporecce OOydyeHUsT XHMHUHU, €ro CHOCOOHOCTEH,

(dhopMHUpPOBaHUS U YAOBICTBOPEHHSI COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

Ui paboThl ¢ ONAapEHHBIMU MIKOJIHHUKAMH, OPraHU3allMd WX Pa3BUTHS B PA3IUYHBIX 00-

JacTsax o0pa30BaTeIbHOM, TBOPUECKOM e TEIHHOCTH.

Ilnannpyembie pe3yibTaThl ¢ ONIMCAHNEM YHHBEPCAJIbHBIX Y4eOHBIX
AEeUCTBUH, JOCTUTAEMbIX 00YYAOIIUMHUCSH

Jluunocmmneole pée3yiomamabl



Obyuarowuiics nOLYYUM 803MONHCHOCMb OIS (POPMUPOBAHUS cledyiouux TudHoCmHubIX YV

OIpe/ielIeHre MOTUBALIMY U3YY€HHUS y4eOHOTr0 Marepuana;

OLICHMBAHUE YCBAaWBAEMOro y4eOHOro marepuana, UCXOAS M3 COUUAIbHBIX M JIMYHOCTHBIX
LICHHOCTEH;

MOBBIIIEHHE CBOETO 00Pa30BATEIBHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX
HCTOPUYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTHEM XUMHUU U OOLIECTBA;

3HAHME TPABUJI TIOBEJICHHS B UPE3BbIUAHHBIX CUTYALIHSIX;

OIICHMBAHWE COIMAILHON 3HAYUMOCTH MPOGECCUl, CBI3aHHBIX C XUMHEH;

BIIJICHUE TpaBWiIaMu O€30MacHOro oOpallleHusi ¢ XMMUYECKHMMH BEIIECTBaMU U 000py-
JIOBaHUEM, MPOSIBICHUE IKOJIOTUIECKON KYJIbTYPHI.

Memanpeomemmbwie pezyromamaol

Pecynamusnuvie
Obyuarowuiics nOLYYUM 803MONCHOCMb 0151 (POPMUPOBAHUS Cedyiouux pe2yiamusHulx YV/I:

esernoiaranie, BKIK0Yas MIOCTAaHOBKY HOBBIX 1I€JIeH, MpeoOpa3oBaHre MPAKTUYECKON 3a1auu
B I[I03HABATEJIbHYIO, CAaMOCTOSITEJIbHBIA aHAIM3 YCJIOBUWA JOCTHKEHHUS II€JIM Ha OCHOBE Ydéra
BBIJICJICHHBIX YUUTEJIEM OPUEHTHPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepHale;

[JIAHUPOBAHUE MMYTH JOCTUXKEHUS LETEH;

yCTaHaBJIEHHE 1EJIEBBIX IPHOPUTETOB, BbIIEICHNUE AJIbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHUS LIEIH U
BBIOOp Hanbosee 3PPEKTUBHOTO CI1ocooa;
* YMEHHUE CAMOCTOSATEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISATh UM;
* YMEHHE MPUHUMATDH PEIICHUS B TPOOJIEMHON CUTYaIlNU;
* IOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHE IIaHa U TIOCIIEI0BATEIbHOCTH ACHCTBHIA;
* opraHu3anus pabouero MecTa py BHINOJTHEHUH XUMHUUECKOI0 3KCIIEPUMEHTA;
* IPOrHO3MPOBAHUE PE3yIbTATOB O0YUEHUs, OLICHUBAHNE YCBOCHHOIO0 MaTepHaia, Ol[eHKa KauecTBa
U YPOBHsI ITOJTyYEHHBIX 3HAHUM, KOPPEKLUs IJIaHa U crioco0a 1eficTBUS IPU HEOOXOMMOCTH.
Ilosnasamenvhvle
Obyuarowuiicsi NOIY4UM 803MOACHOCb OJ1A POPMUPOBAHUS CLEOYIOWUX no3HasamenvHulx YV/:

MOMCK U BbIIEJICHHE H(OpMAINH;

aHaJIM3 YCJIOBUHM M TpeOoBaHMI 3agauu, BBIOOpP, COMOCTaBIeHHE M OOOCHOBAaHUE crocoda
pelIeHus 3a1a4n;

BBIOOp Hambosee >GEKTUBHBIX CIIOCOOOB PEIICHUS 33a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

BBIIBIDKEHHE M 0O0CHOBAHWE TUIIOTE3bI, BEIOOP crioco0a e€ mpoBepKH;

CaMOCTOSITEIbHOE CO3/aHUE AITOPUTMA JESTEIbHOCTH MIPU PELIEHUU NMPOOJIeM TBOPUYECKOT O
U TIOMCKOBOT'0 XapaKTepa;

YMEHUS XapaKTePU30BaTh BEIIECTBA [10 COCTABY, CTPOEHUIO U CBOWCTBAM;

OIUCBIBAaHHE CBOMCTB: TBEPBIX, KHUJIKHUX, Ta3000pa3HbIX BEILIECTB, BBIICIEHUE UX CyIle-
CTBEHHBIX PU3HAKOB;

n300paXKeHne coCTaBa MPOCTEHIINX BEIIECTB C MOMOIIbI0O XUMHUYECKUX (POPMYIT U CYIIHOCTH
XUMHUYECKUX PEaKIUH C MOMOIIbI0 XUMUYECKUX YPaBHEHUH;

MpoBeJIcHNE HAOIIOACHUI, OTMCAHHE IPU3HAKOB M YCIOBUN TEUEHHUS XMMHUYECKUX PEaKIui,
BBINOJIHEHUE XMMHUYECKOrO SKCIEpUMEHTAa, BBIBOJBI HAa OCHOBE aHauu3a HaOMOJeHUH 3a
HKCHEPUMEHTOM, pEIIeHHE 3a/a4, I[OJy4YeHHEe XUMMUYECKOH HMHQOpMalUMu W3 pPa3INuHBIX
HCTOYHHKOB;

YMEHUE OpraHU30BbIBATh UCCIIEOBAHHUE C 1IE€IbIO IPOBEPKH IUIIOTE3;

YMEHHE JeJIaTh YMO3aKI0UeHHsI (MHAYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

yMEHUE OOBEKTHUBHO OLIEHMBaThb HMH(OpMAlMIO O BEIIECTBaX M XUMHUYECKUX Ipoleccax,
KPUTHYECKHA OTHOCHUTHCS K ICEBIOHAYYHON MH(POPMAIIUH.

Koummynuxamusnoie




Obyyalowuiicsi nOIYYUM B03MONACHOCMb OJisl (POPMUPOSAHU CIEOVIOWUX KOMMYHUKAMUBHBIX
Yvi:

MMOJIHOC M TOYHOC BBIPAXCHUE CBOHX MBICJIEH B COOTBETCTBHUH C 3aJa4yaM 1 YCJIOBHUAMU
KOMMYHUKAIUU;

AJCKBATHOC HMCIIOJIb30BAHUC PCUCBBIX CPCACTB JJId y4aCTUA B JUCKYCCHUU M apTryMCHTAllMU
CBOCH MO3HIINHU, YMEHHUE TPEACTABIIATH KOHKPETHOE COJICPIKAHHUE C COOOIIEHHEM €ro B MMChbMEHHOU
U yCTHOH (opme, ompereneHUe CIOCOOOB B3aUMOJICHCTBUS, COTPYAHUYECTBO B MOHCKE U cOope
nH(popMaIuy;

OIpeieIeHre CrOoCO00B B3aMMOICHCTBHSI, COTPYAHHYECTBO B MIOMCKE U cOope mHbopMaIu,
ydacTue B Juaiore, IUIAHUpOBaHWE OOIMHMX CcrnocoOO0B paboThl, NPOSBICHHE YBAXKUTEIHLHOTO
OTHOLICHUS K JPYI'UM YUallIUMCS;

OIMUMCAaHUEC COACPIKAHHA BBIIIOJIHACMBIX I[eflCTBPIfI C LCJIbIO OPUCHTHPOBKHU B IPEAMCTHO-
MPAKTUYECKON JIEATEIbHOCTH;

YMCHUSA YUYUTBIBATH PA3HBIC MHCHUSA U CTPEMHUTHCA K KOOPAWHAIUU PA3JIMYHBIX HOSI/IHI/Iﬁ B
COTPYIHHYECTBE;

dbopmMynupoBaTh COOCTBEHHOE MHEHHME M TO3MIIMIO0, apTYMEHTHPOBATh M KOOPAMHUPOBATH €€ C
MO3UIUSAMHU TAPTHEPOB B COTPYAHUYECTBE TNPU BHIPAOOTKE OOIIEr0 pEUICHHS B COBMECTHOM
NeSITETbHOCTH;

* OCYHIECTBIISITh B3aWMHBIM KOHTPOJIIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO B3au-
MOIIOMOIITb;

* TUTAHUPOBATH OOIIME CIOCOOBI PaOOTHI; OCYIIECTBISTh KOHTPOJIb, KOPPEKIIHIO, OLEHKY ACHCTBHIA
naptHépa, yMeTh YOexkK/1aTh;

* HCIONB30BaTh aJCKBAaTHBIC S3BIKOBBIE CPEIACTBA I OTOOpPaKEHUS CBOMX UYBCTB, MBICIEH,
MOTHBOB U MOTPEeOHOCTEH; 0TOOpaKaTh B peun (OmrcaHue, OObsICHEHUE) CO/IeP)KaHUE COBEPIIIAEMBIX
NIeMCTBHI, Kak B (pOpMe TPOMKOI COLMATU3UPOBAHHON peun, Tak U B JopMe BHYTpEHHEH peyn;

* pa3BHBaTb KOMMYHUKATUBHYIO KOMIIETEHIIMIO, HCIONB3Ysl CPEACTBA YCTHOW W TMHCbMEHHOU
KOMMYHUKAIIMK TIpU paboTe ¢ TeKCTaMu y4eOHMKA U JONOJHUTENBHON JINTEPATYPOM, CIIPaBOYHBIMH
TabJIMIaMU, TPOSIBIISITh TOTOBHOCTh K YBAXXKCHHIO MHOM TOYKHU 3pEHUS IPHU 00CYKJIEHUH PE3yIbTaTOB
BBITIOJITHEHHOW PabOTHI.

IlIpeomemmnuvie pezyromamaol

Obyuarowuiica Hayyumcsi:

MNPUMECHATH OCHOBHBIC MCTO/IbI ITIO3HAHMA Ha6JHOI[CHI/IC, HU3MEPCHUEC, DKCIICPUMCHT,

OIIMCBHIBAaTh CBOMCTBA TBépI[I)IX, KHUAKHX, F33006p33HBIX BCHICCTB, BLIACIASA HX CYyLIC-
CTBCHHBIC ITPU3HAKU,

PacKpBIBaTh CMBICI 3aKOHA COXPAaHEHHSI MAaCChI BEIIECTB, aTOMHO-MOJICKYJISIPHOM TEOPHH;

pa3in4datb XUMHUYCCKHUE U (1)1/131/1({601(1/16 SABJICHHWS, HA3bIBATh IPU3HAKU U YCJIOBHUA ITPOTCKAHUA
XUMHYECKUX PEaKIIUi;

coOuoaTh nMpaBuiia 0e30macHoi pabOThI TP MPOBEICHUU OIBITOB;

MOJIb30BATHCS JTA0OPATOPHBIM 000PYIOBAaHHEM U TIOCY/I0M;

MoJTy4aTh, cCOOMpaTh ra3000pa3HbIE BEIIECTBA M PACIO3HABATD UX;

XapaKTepu30BaTh GU3NUCCKUE U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCHHHCHHﬁ, MMPOBOAWTL OIIBITHI, ITOATBEPKAAIOIMINE XUMUYCCKHUEC CBOMCTBA HN3Y4YCHHBIX KJIACCOB
HEOPTraHWYECKHUX BEILECTB;

PacKpbIBaTh CMBICI TOHSTHSI «PACTBOpP», BBIUUCISATH MACCOBYIO JIONKO PAcTBOPEHHOTO
BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MacCOBOW JOJeHd pPacTBOPEHHOTO
BEIIIECTBA;

XapaKTepH30BaTh 3aBUCHUMOCTh (PH3MUECKUX CBOWCTB BEUICCTB OT THIA KPHUCTAUTMYECKOM
pCIHéTKI/I, OonpeaciIsATbL BUJ XUMHYECKOU CBSA3U B HCOPraHU4CCKUX COCAUHCHUSAX

pPaCKpbIBaATb OCHOBHBLIC ITOJIOKCHUA TCOPHUU 3HeKTpOHI/ITI/I‘ICCKOﬁ Jucconuanuu, COCTaBJIATH
YpPaBHEHUSI 3JIEKTPOIUTUUYECKON IUCCOLMALMM KHUCIOT, LIEIo4Yed, cojled M peakuuil MOHHOro
oOMeHa;



pacKpbiBaTb CYIIHOCTb OKUCIUTCIBbHO-BOCCTAHOBUTCIbHBIX peaKHHﬁ, OMpeACIATL OKHC-
JINTCJIb 1 BOCCTAHOBUTECJIb, COCTABJIATL YPABHCHUSA OKHUCIIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

Ha3bIBaTh (PAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHUYECKON PEAKIINH;

XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOSHHUEM M CBOMCTBAMH HEMETAJJIOB H
METAaJIJIOB;

MMPOBOAUTH ONBITHI IO MOJYUYCHUIO U U3YUCHUIO XUMHUYCCKUX CBOMWCTB Pa3INYHBIX BCIICCTB,

IPaMOTHO OOpAaIIATHCS ¢ BEIIECTBAMHU B MIOBCEIHEBHON YKU3HM.

Obyuarowuiics nOIyYUm 603MONCHOCHb HAYYUMBCA:

BBIIBUI'aTb U IMPOBEPATH SKCIICPUMCHTAJIBHO THIIOTE3bI O XUMHUYCCKUX CBOMCTBax BCIIICCTB
Ha OCHOBE X COCTaBa U CTPOCHHUS, UX CITIOCOOHOCTH BCTYINATh B XMMUYECKUE PEAKIINH, O XapaKTepe
1 IPOAYKTaX pas3IMYHbIX XUMHUYCCKUX peaKHHﬁ;

XapaKTepHU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO U CBOWCTBAM, YCTaHABIMBATH IPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XAPAKTCPHUCTUKAMU BCIICCTBA,

COCTABJIATb MOJICKYJIAPHBIC W IIOJHBIC HOHHBLIC YPABHCHUSA TII0 COKpaHIéHHI)IM MOHHBIM
YpPaBHEHUSM;

IIPOrHO3UpPOBATH CHOCO6HOCTI) BCIICCTBA IIPOABJIATH OKHCIWUTCIBHBIC HJIIM BOCCTAHOBHU-
TeJIbHBbIE CBOMCTBA C y‘IéTOM CTEIeHEW OKUCIICHUS 9JICMCHTOB, BXOJAININX B €0 COCTAaB,

BbIIBUT'aTb W IMPOBEPATH SKCICPUMECHTAIIbHO TUIIOTE3bI O PE3yJibTaTax BO3I[efICTBHH pas-
JIMYHBIX ()aKTOPOB HA M3MEHEHNE CKOPOCTH XUMUYCCKOW PEaKIIVH;

HCIIOJIB30BaTh HpI/IO6pCTéHHI>IC 3HaHUA OJId OKOJOrM4YE€CKM TI'paMOTHOro IIOBCACHHUA B
OKpYXarolllel cpeje;

HCIIOJIB30BaTh HpI/IO6peTéHHI)Ie KIIFOYCBBIC KOMIICTCHIIMKW IIPU BBIIIOJHCHHUH IIPOCKTOB H
peleHnu yueOHO-MCCIeA0BaTeNbCKIX 3a7ad 10 HW3YYEHHUIO CBOWCTB, CIIOCOOOB IMOJNyYEHUS U
pacrio3HaBaHUs BEIIECTB;

O6’I)CKTI/IBHO OILICHHUBAThb HHQ)OpMaHI/IIO O BCIIECTBAX U XUMHUUYCCKHX IIPOLHECCaAX;

OCO3HAaBaThb 3HAYCHHUEC TCOPCTUUCCKHX 3HAHUM 110 XUMHU JJIsA HpaKTquCKOﬁ ACATCIIBHOCTHN
YeNI0BeKa;

CO31aBaTb MOACIIM U CXEMbI JJIs1 PCIICHUSA y‘{e6HI)IX M IIO3HABATCIBbHBIX 3aJa4d, IIOHHUMAaTb
HEOOXOJMMOCTh COOJIIOJICHUS] TMPEANUCAHNN, TpEeAIaraéMblXx B HHCTPYKLHUSAX IO HCIIOJIb30BAHUIO
JIEKapCTB, CPEJCTB OBITOBOM XUMUH H JIP.

DopMbI KOHTPOJISA

Kontpons pesynapraroB oOydenuss B coorBercTBuM ¢ ganHoil OIl mpoBomutcs B (opme
AKCIIEPUMEHTAIBHBIX PA0O0T U 3alUTHI POCKTOB.



TemaTu4eckoe IIAHUPOBAHUE

TemaTnuyeckoe NJIAHMPOBaHHME MaTepHaJIa B 8 kiiacce

Ne Tema Conepxanue eseBas Koua | Ilmanupyem | Ucnoab3oBa

n/ yCTaHOBKa -BO ble HHe

n ypoKa 4yaco | pe3yJabTaThl | 000py10BaH

B us

1 | Meroast [TpakTnueckas 3HAKOMCTBO C 1 | Ymenue JaTuuk
MIO3HAHUS B pabota Ne 1 OCHOBHBIMU II0JIb30BAThC | TEMIIepa-
xumun.Okcne | «M3ydenue METO/1aMHU sl Harpe- TYpHI
pu- CTpOEHUS IJIa- | HAYKH BaTeJIbHBIMU | (TepMomap-
MEHTAJIbHBIE | MEHW» npubopamMu | HbIi),
OCHOBBI CIUPTOBKA
XUMUHU

2 | Metonsl Jlaboparopublii | 3HAKOMCTBO ¢ 1 | Onpenensats | JaTuuk
IO3HAHUS B onbIT Ne 1 «JIo | OCHOBHBIMU BO3MOXHOCT | TeMIIepa-
XUMHH.DKCIE | KaKoH METO/1aMHU b TYpbI
pu- TeMIIepaTypbl HayKH npoBesieHus: | (Tepmomnap-
MEHTaJIbHBIE | MOXHO HarpeTb peakuuii u HBII),
OCHOBBI BEIIECTBO?» IIPOLIECCOB, CIIUPTOBKA
XUMHH TpeOyoUIIX

HarpeBaHus

3 | Metonst Jlaboparopusiii | JlaTh 1 | Ymenue JaTuuk
MIO3HAHUS B onbIT Ne 2 IIpeJICTaBICHNE BBIOMPATH TeMIepa-
xumun.Jkcne | «M3mepenue 0 TOYHOCTH prOOpPbI TYpbI
pu- TeMIepaTypsl U3MEpPEHUN JU1sL IIJIATUHOBBIM,
MEHTaJbHBIE | KHIIEHUS BOJIBI C | IIU(PPOBBIX IIPOBEJICHUSI | TEPMOMETP,
OCHOBBI MTOMOIIBIO JaTYUKOB U U3MEpPEHUH, | BJIEKTPUUECK
XUMUHU JaT4uKa aHaJIOTOBbIX TpeOyIOmMX | ast MIIUTKa

TEMIIEpaTypbl U | IPUOOPOB TOYHOCTHU
TEPMOMETPA» MMOKa3aHUM.

4 | Metonsl Jlaboparopusiit | ChopmupoBath 1 | 3uate JaTtuuk
MIO3HAHUS B onbIT Ne 3 IIpeJICTaBICHHE IIPOLIECCHI, TeMIepa-
xumun.Okene | «OmnpeneneHue | o TeMieparype MIPOTEKALO- TYpbI
pu- TEMIIEPATypPbl IUIaBJICHUS, 1I1e npu (Tepmomnap-
MEHTaJIbHbIE | TUIaBJICHUS U oOparumocTu IJIaBJIEHUN HBII1)
OCHOBBI KpHuCTa- IUTABJICHUS U BELIECTB U
XUMUHU JU3alun KpUCTAJUIU3aLUU ux

MeTauiay KpHCTaJUIN3a
005051

5 | [lepBonauans | JlabopaTOpHBI | DKCIIEPUMEHTAI 1 | Ymers Jatuuk
HbIE onbIT Ne 4 bHOE OTJINYAaTh IEKTPO-
xuMmuueckue | «OmnpeneneHue | onpeneneHue BOJIOTIPO- IIPOBOJTHOCTHU
TOHS- BOJIONIPOBOJHOM | TUCTUILIN- BOJHYIO , I poBoO
. YucThie 51 pOBaHHOM U BOZY OT MHUKPOCKOII
BEILIECTBA U JUCTHUJUINPOBAH | BOJOIPOBOJIHOM JTUCTUILIAPO-
cMecH HOM BOJED» BOJIbI BaHHOM,

3HATb,
O4eMy JUIst
IIPOBEJICHUS
AKCIEPUMEHT

OB




HCIOJIb3YIOT

TUCTUIUTUPO
BaHHYIO
BOLY
6 | [lepponauans | JlemoHcTparmon | M3yuenue YMeTh JaTuuk
HbIE HBIM 3KC- XUMHUYECKUX SIB- OTJINYaTh TeMIepa-
XUMHueckue | mepuMeHT Ne 1 | neHui ¢busnveckue | Typbl
[IOHS- «Bplenenue u IIPOLIECCHI OT | IIJIATUHOBBIN
Tua.Pusnyec | NOTJIOUICHHUE XUMHUYECKUX
KHe U Tema — peakuuii
XUMHMUYECKUE | IPU3HAK
SIBIICHUS XUMHYECKOU
peaxkum
7 | IlepBonavans | JleMoHcTpaimoHn | M3yuenue 3HaTh, YTO [Tpubop amst
HBIE HBIH JKC- SIBJICHUH TIPU npu OIIBITOB C
XUMHUYECKUE | epuMeHT Ne pa3IoKeHUuu MIPOTEKAHUU | DIIEK-
[IOHs- 2.«PaznoxeHue | CIOKHBIX Be- peakuuii TPUYECKUM
tus.Ilpocteie | BoabI LIECTB MOJIEKYJIbI TOKOM
U CJIOXKHbIE AJIEKTPUUECKUM BEIIECTB
BELIECTBA TOKOM» pa3pylarTC
s, @ AaTOMBI
Cco-
XpaHSOTCS
(s
BEILIECTB C
MOJIEKYJISIpH
BIM
CTPOEHUEM)
8 | [lepBonauanp | JIeMOHCTpAIMOH | DKCIIEPUMEHTAI 3HaTh Becnr
HbIE HBIH 3KC- BHOE JIOKa- (bOopMYIHPOB | ANEKTPOHHBIE
XUMHUYECKUE | epuMeHT Ne 3aTeIbCTBO Ky 3aKOHa U
ITOHS- 3.«3aKoH co- JEUCTBHUSA 3aKO- yMETh
THA.3aKOH XpaHEHUs Ha MIPUMEHSITh
COXpaHEHHUS Macchl Be- €ro Ha
Macchl Be- LIECTBY MIPaKTHKE,
LIECTB pu
pelieHnn
pacdETHBIX
3a1a4
9 | Kiaccnt JleMOHCTpalMoH | DKCIepUMEHTal 3HaThb [Tpubop mmst
HEOpraHu- HBIH 3KC- BHO OIPEJIEIIUTh 00BEMHYIO onpeeNeHus
YEeCKHUX nepuMeHT Ne coJiepyKaHue JIOJIFO CO- coCTaBa
coe/InHe- 4.«Onpene- KHCJIOPOJIa B CTaBHBIX BO3/IyXa
Huii.CoctaB JIECHHE COCTaBa BO3/yXe yacTen
BO3JlyXa BO3J1yXa» BO3/yXa
10 | Knaccer IIpaktueckas | CuHTE3 CONM U3 Ymets [udposoii
HEOpraHu- pabota Ne 2 KHUCJIOTHI U IIPOBOJUTH MHUKPOCKOTI
YEeCKHUX «[lonyuenune OKCHJIa MeTaa IpocTeiime
coeMHe- MEHOTO KY- CUHTE3BI
Hui.CBOMCTB | mopoca» HEOpraHuye-
a KHCJIOT. CKUX

BCIICCTB C




HCIIOJIB30Ba-
HUEM

MHCTPYKIUU
11 | PacTtBOpHI JlaGopatopusrii | MccnenoBath Nwmets Hatuuk
onbIT Ne 5 3aBUCHUMOCTD MPEACTABIEH | TEMIIEpa-
«3yueHne pacTBOPUMOCTHU Y€ O Pa3HOU | TyphI
3aBUCHUMOCTH OT TEMIIEPATYPHI 3aBUCHUMOCTH | TUIATUHOBBIN
pacTBOPUMOCTHU pacTBopu-
BEIIECTBA OT MOCTH
TEMIIEpPaTypb» BEIIECTB OT
TeMIepa-
TYpBI
12 | PacTBOpHI JlaGopatopusrit | Ilokaszatb Ymets [udposoii
onbIT Ne 6 3aBUCUMOCTh HCIO0JIb30BAT | MUKPOCKOII
«Habmiogenne | pacCTBOPHUMOCTH b HU(ppOBOH
3a pOCTOM OT TEMIIEPATYPHI MHUKPOCKOTI
KPUCTAJIJIOBY JUIsL U3y4de-
HUS POPMBI
KpHUCTAJIJIOB
13 | PacTBOpBHI. Jlaboparopusiit | ChopmupoBathb Nwmetsb HaTtauk
onbIT Ne 7 TOHATHS MPEACTABIEH | TEMIIEpa-
«[lepecepimeHns! | «pa30aBIeHHBIN ue 0 pas- TYpBI
1 pacTBOP» pacTBop», JINYHOU IIJIATUHOBBIN
«HACBILIEHHBIN HACBILIEHHOC
pacTBop», TH pacTBOpa
«TIE€PECHIIICHHbI pacTBopsieM
1 pacTBOP» BIM Bellle-
CTBOM
14 | PactBOpHI IIpaxkTHueckas CdopmupoBath YmMmets Jatunx
pabota Ne 3 IIPEACTABICHUE ONpEAENATh | ONTUYECKOU
«OrnpeneneHue | 0 KOHLEHTpaLUH KOHIIEH- IJIOTHOCTH
KOHLIEHTPALlUK | BEILECTBA U TpaLuo
BEIIECTB KOJIMYECTBEHHO pacTBopa,
KOJIOpH- M aHaJIN3e UCIOJIB3YSI
METPUUYECKUM HUHCTPYKIHUIO
0 Kaauopo-
BOYHOMY
rpaduKy»
15 | Kpucramioru | Jlaboparopusiii | ChopmupoBarth 3HaTh HaTtuuk
JpaThl onbIT Ne 8 MOHSTHE CIOCOOHOCTH | TeMIiepa-
«Onpenenenne | «Kpucrammorun KpHUCTal- TYpHI
TEMIIEpPaTypbl par» JOTUAPATOB | IJIATUHOBBIN
pa3IoKEeHUS paspymarbcst
KpHUCTal- pu
JIOTUApaTay HarpeBaHuu
16 | Knaccer [Ipaktuyeckas | ChopmMupoBaTh Ymets Hatruuk pH
HEOpraHu- pabota Ne 4 IIpeJICTaBICHHE OTIPEEIATh
YECKUX «Omnpenenenue | o pH cpenbl kak pH pac-
coeMHe- pH pactBopoB XapaKTEepPUCTUKH TBOPOB
HUN.OCHOBaH | KUCJOT U KHCIIOTHOCTH
Hst ET0YEN» pacTBopa
17 | Knaccel Jlabopatopusiii | ChopmupoBaTh ITpumensts | Hatuux pH




HEOpraHu- onbIT Ne 9 IIpeJICTaBICHHE YMEHHUS 11O

YECKUX «Onpenenenue | o mkane pH omnpe-

coelnHe- pH paznuunabix nenenuo pH

Hui.OcHOBaH | cpea» B

us MIPaKTUYECKO
i
JESITENILHOCT
"

[TporpamMmoii TPeIyCMOTPEHO BBINIOJHEHWE OOy4aeMBIMH HCCIEI0BATEIbCKUX U
MPOEKTHBIX paboT. B kauecTBe npumMepa MpuBeIeHB HEKOTOPBIE TEMBI padoT.
N3ydeHune 1men04HOCTH pa3IudHbIX COPTOB MbLIA U MOIOIIMX CPEJACTB.
NHnukaTopHble CBOMCTBA pa3IMUHbBIX PaCTEHUH U IIBETOB (C onpezenenneM pH pacTBopoB).
Ornpenenenre KauecTBa XjaeO0meKapHoi MyKku U xjeoa.
Omnpenenenne KayecTBa KUCIOMOJIOUYHBIX IPOYKTOB.
Omnpenenenne 3aBUCUMOCTH M3MeHeHUss pH LenpHOro M macTepu30BAaHHOIO MOJIOKA OT
CPOKOB XpaHEHHUSI.
N3yuenne 3¢ (heKTUBHOCTHU pa3INYHBIX COJIEBBIX IPETIOK.
KoHcTpynpoBanue «XMMHUYECKUX TPEIOK», OCHOBAaHHBIX HA XUMHYECKHX PEaKIUsX.
CuHTE3 «MalaxuTa» B Pa3IUYHBIX YCIOBHSIX.
N3ydeHne Koppo3uu xkele3a B pa3IMuHbIX YCIOBUSIX.

. Bnusinue cBeTa 1 KMCI0po1a Ha CKOPOCTB Pa3JIoKEHHUs paCTBOpa MOAUIA KaJIUs.
. Onpenenenne kauecTBa BOJOIPOBOJIHON BOJIBL

. Kéctroctb BoabI.CIOCOOBI ONpeIesIeHNs] KECTKOCTH BOJIBI.

. BymaxxHast xpomarorpadus. Xpomarorpapuueckoe pasiesieHIe BeIIeCTB.

. XpycTajnpHO€E CTEeKJI0.MOXHO JIM UCII0JIb30BATh ISl XpPaHEHMSI UL ?

IlepeyeHb TOCTYNHBIX HCTOYHUKOB UH(pOPMALIMU

B paszmene mpencraBieH CHMCOK KHUT M CCBUIOK Ha CalThl, B KOTOpPBHIX Oosiee MOAPOOHO oOc-

BEILIEHbl PAa3JMYHbIE AacleKThl pPaccMaTpUBAEMbIX BOIMPOCOB.MIX MOXHO pPEKOMEHIOBAaTh Kak
YUUTEINI0, TaK U 00y4aeMbIM, MPOSBUBIIUM HHTEPEC K U3ydaeMOl TEME.
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TemaTnuyeckoe MIaHUPOBaHUE Y4eOHOr0 MaTepuaJa B 9 Kiacce

Ne Tema Coaepixkanue HeneBas Ko | Ilmanupyembl | UcnoJsb3o
YCTaHOBKa J- | e pe3yJIbTaThl BaHue
n/ ypokKa BO odopynoBa
n yac HHA
0B
1 | Teopus JemoncTpamonnsl | [loka3arts, 4to 1 | 3uarp, uTo JaTuuk
JJIEKTPO- i onbIT Ne 1 pacTBOpeHue pacTBOpEHUE — | TeMIepa-
mutndeckoi | «TemnoBoil apdexr | BemecTs ¢buzuko- TYpbI
JMCCOLMAIIMU | PAaCTBOPEHUS HUMEET Pl XUMHAYECKUAN TJTATHHOBBI
BEIIECTB B BOJIEN MIPU3HAKOB nporecc i
XUMHYECKON
peakuuu
2 | Teopus [TpakTrueckas Brenenne 1 | Ymers JaTuuk
AJIEKTpPO- pabota Ne 1 MOHATHH SKCIEPUMEHTA | AJIEKTPO-
JUTUYECKON | «DJIEKTPOIUTHI U «QIEKTPOIUT» JIBHO IIPOBOJIHOC
JMCCOLMALIMU | HEAJIEKTPOJIUTHI U «HEIEKTPO- OTIPEEIATh ™
JIUT AJIEKTPOJIUTHI
"
HERJIEKTPOJIUT
BI
3 | Teopus JlaboparopHsbrit Cdhopmuposar | 1 | 3HaTh, kKakoe | [laTumk
AJIEKTpPO- onbIT Ne 1 b IIPEJICTaB- BIIMSIHUE OKa- | AJIEKTPO-
nuthdeckorn | «BimsiHue JICHHE O 3bIBA€T BOJA IIPOBOJHOC
JMCCOLMAIIMU | paCTBOPUTEIIS Ha BIIUSTHUU Ha Auccolua- | TH
JMCCOLIUALINION» pacTBOpUTEINS LIMIO BEILECTBA
Ha
JMCCOLIUAIINIO
AJIEKTPOJINTA
4 | Teopus JlaboparopHsbrit DKCHEPUMEHT 1 | Ymers JaTtuuk
AJIEKTpPO- onbIT Ne 2 aJIbHO BBECTHU OTIPEEIATh AJIEKTpPO-
nutuyeckon | «CUiIbHBIC U MIOHSTHE CWJIbHBIE U IIPOBOJIHOC
T CCO- cradble dIIeK- «cna0dbIi crabble TH
nuanuu.Cunb | TpOJIUTHI AIIEKTPOJIUT AJIEKTPOJIUTHI
HBIC U C TIOMOIIIBIO
crnabble JaTyuKa
AJIEKTPOJIUTHI 3JIEKTPOTPO-
BOJJHOCTH
5 | Teopus JlaboparopHsbrit Cdhopmuposar | 1 | 3Hath JaTtuuk
AJIEKTpPO- onbIT Ne 3 b IIPEJICTaB- 3aBUCHUMOCTb | BJIEKTPO-
JUTHUYECKOH | «3aBHCHUMOCTh JIEHUE O AJIEKTpPO- IIPOBOJIHOC
JUCCOLMAIIMY | AJIEKTPO- 3aBUCHUMOCTH MPOBOJIHOCTU | TH
IIPOBOJHOCTHU 3JIEKTPOIIPOBO pacTBOpOB OT
pacTBOpPOB CHJIBHBIX | JHOCTH pac- KOHIICHTPAIIUH
3JIEKTPOJIUTOB OT TBOPOB OT HMOHOB
KOHLIEHTpaluu KOHIICHTPAIIUH
HMOHOBY HMOHOB
6 | Teopus [TpakTnueckas 3akpenuThb 1 | Ymers JaTuuk
AJIEKTpPO- pabota Ne 2 IIpE/ICTaBICHU SKCIEPUMEHTA | AJIEKTPO-
mutnaeckon | «Onpenenenue €eo JIBHO IIPOBOJIHOC
JMCCOLMAIIMU | KOHLIEHTPALUU COJIM | 3aBUCUMOCTH ONPENEISATh TH




I10 3JIEKTPO- AJIEKTpPO- KOHLIEHTpAaly
IIPOBOJHOCTHU IIPOBOJHOCTHU 0 COJIU B
pacTBopa» pacTBOpOB OT pacTBope ¢
KOHLIEHTpaluu ITOMOIIBIO
HNOHOB JaTyuKa
AJIEKTPOIIPOBO
JTHOCTH
7 | Teopus JlaboparopHsbrit Uccnenosath [Tpumenars JaTuuk
AJIEKTpPO- onbIT Ne 4 O0COOEHHOCTHU 3HAHHUA O AJIEKTpPO-
nutndeckorn | «B3aummopeiicteue MPOTEKAHUS peakuuu MPOBOAHOC
JUCCO- TUIpOKCcHIa Oapusi C | peakluy Hel- HEWUTpalIu3aluu | TH, 103aTOP
LHAALUU. CEPHOU KUCJIOTON» | Tpalu3aluu U B UHBIX 00bEMa
Peakuun YCIOBUAX KHUJKOCTH,
MOHHOTO OropeTka
oOMeHa
8 | Teopus JlaboparopHsbrit DKCIIEpUMEHT 3Harth, uTo Bee | JlaTumk
IEKTPO- onsIT Ne 5 aJIBHO IOKa- pPacTBOpPUMBIE | DIEKTPO-
mutnyeckor | «OOpazoBaHue 3aTh B BOJIE COJIH IIPOBOJIHOC
JMCCOLMAIIMU | COJIEW aMMOHMS oOpa3zoBanue SBIIAIOTCA TH
MOHOB IIPH CHJIBHBIMU
peaxkuuu AIIEKTPOJIUTAM
aMMuaka ¢ u
KHCIIOTAMH
9 | Xumnueckue | JlabopaTtopHbIi N3yuenune Nmets JaTtuux
peax- onbIT Ne 6 OKHUCJIUTEIBHO MIPEJICTaBJICHU | TEMIIepa-
uun.Oxkucaur | «M3yuenue peakuuu | - € O TEIJIOBOM | TYpbI
€JIbHO- B3aUMO/ICHCTBUS BOCCTaHOBHTE apdexTe IJIATUHOBBI
BOCTAaHOBHTE | Cylb(uTa HATPHS C | JIBHBIX MPO- OKHCJIH- i
JIb- HbIE MIEPOKCHUJIOM BOJIO- | IIECCOB, TEJIbHO-
peaxkuuu pona» MIPOTEKAIOIINX BOCCTaHOBHTE
(OBP) C BBIJICTIEHUEM JIBHBIX
SHEpruu peakuuii
1 | Xumuueckue | JlabopatopHbrit Jloka3zatb, 4TO Nmetp Hatuuk pH
0 | peakuuu.OBP | ombiT Ne 7 B IIpolecce IIPEACTABIICHU
«M13menenue pH B MIPOTEKAHUs s 0 pas-
xojie OBP Bo3moOx- JINYHBIX
OKHUCJIUTEIBHO- HO MIPOJIyKTax
BOCCTaHOBHTENBHBIX | 00pa3oBaHuE OKHCJIH-
peaxuiny KHUCIIOTHI WJIN TEIbHO-
LIEJI0YH BOCCTaHOBUTE
JIBHBIX
peakuuii
1 | Xumuueckue | JlabopaTtopHbIit KonnuectBenn 3HaTh, 4TO JaTuuk
1 | peakuuu.OBP | onbiT Ne 8 0 OXapakTe- METaJUIbI Harpsixe-
«CpaBHUTETBHAS pHU30BaTh SBJIAIOTCS HUs
XapaKTEepUCTHKA BOCCTaHOBHTE BOCCTaHOBUTE
BOCCTAaHOBUTEJILHOMN | JIBHYIO JISIMH C pa3HOU
CIIOCOOHOCTH CIIOCOOHOCTh BOCCTaHOBUTE
METaJUIOB) METaJUIOB JIBHOM CIIO-
COOHOCTBIO
1 | Xumnueckue | [lemonctpanmonssl | M3yunts 3HaTthb [Tpubop
2 | peak- € onbIThl Ne 2 3aBUCHUMOCTh 3aBUCUMOCTb | JUIs WJI-




uu.Cropoct | «/3yueHue BIMSIHUS | CKOPOCTH CKOPOCTH JIOCTpALUU
b XU- Pa3IUYHBIX peaxkuu ot peaxkiuu ot 3aBH-
MHUYECKOU ¢baxTOpoB Ha pa3IMYHbIX pa3IMYHbIX CUMOCTHU
peakuuu CKOPOCTh peakium» | GaKTopoB (bakTopoB — CKOPOCTHU
TeMIepaTypbl, | XUMUYECKO
KOHIICHTPALlUX | ¥ peaKkuu
pearupyromux | OT yCIOBUH
BEIIECTB,
KaTajau3aTopa,
MIPUPOIBI
BEIIECTB,
IIoLIau
COIPUKOCHOBE
HUSI BEIIIECTB
1 | Hemeramnsll' | JleMOHCTpaliMOHHBI | DKCIIEPUMEHT 3HaTthb Amnmnapar
3 | ayioreHsl i onbIT Ne 3 aJIIbHOE U3Y- ¢busnveckue U | I
«3yuenue pusnue- | ueHue XUMHUYECKHE IIPOBEJICHU
CKUX M XUMHUYECKUX | (PU3UIECKUX U CBOMCTBA s XU~
CBOWCTB XJIOpa» XUMHUYECKHUX rajoreHoB.YM | MHYECKUX
CBOMCTB XJ10pa eTh IIPOLIECCOB
3alUChIBaTh (AIIXP)
YpaBHEHUS
peakuuii
raJIOT€HOB C
MeTaljiaMu,
HEMeTallJIaMH,
UX pa3IN4HYIO
OKHUCJIUTEIbHY
10
CIOCOOHOCTh
1 | T'anorensr [IpakTnueckas Onpenenuthb YMeTh JaTuuk
4 pabota Ne 3 coJiepKaHue MIPUMEHSTh XJIOpHI-
«Onpenenenune XJIOpUJ-UOHOB HOHOCE- HNOHOB
COJIepKaHUs B HCCIENY- JIEKTHBHBIE
XJIOPUJ-UOHOB B eMBIX JTATYUKA
MMUTHEBOU BOJIE» pacTBOpax
1 | CepoBomopon | demoHcTpamonusl | M3yuuts 3HaTh Anmapar
S5 |, cynbduabl | i OIBIT: nabopaTopHbIe nabopaTopHBIE | AT
«[lonyuenune CIO0COOBI CTIOCOOBI IIPOBEJICHU
CepoBOAOPOAA U MOJIyYEHUS MOJTyYEeHUS S XH-
U3Y4YEHHUE €ro cepo- CEpOBOJIOPO- | MUYECKHX
CBOMCTB. BOJIOPOJA, €T0 1a, ero peakuuin
JlaboparopHsbrit CBOWCTBa H ¢busnueckue u | (AIIXP),
onbIT: «CHUHTE3 CBOICTBa XUMHUYECKUE npudop
cepoBojiopona.Kaue | cynbdpumon CBOMCTBaYMeET | s
CTBEHHBIE pEaKuu b IPOBOJUTH | TTOJYYEHUS
Ha CEpOBOJIOPO] U KaueCTBEHHbIE | T'a30B UJIU
Cynb(u B peaxkuuu Ha anmnapar
cepoBogopon | Kunma
U COJIU
CEpOBOIOPOIH

OM KHUCJIOTEI,




COCTaBJIATH
COOTBET-
CTBYIOIIHE
YpaBHEHMUS
XUMHUYECCKUX
peakuuii

[

Hemetaminl.
OKcuabl
cepbl. CepHU-
cTas KUCIOTa

JIeMOHCTpaliOHHbI
1 onbIT Ne
4«3yuenue
CBOMCTB CEpHUCTOTO
rasa u CEpHUCTOM
KHUCIIOTBI»

N3yunts
CBOMCTBA
CEPHUCTOTO
rasa

3HaThb
¢busnveckue u
XUMHYCSCKUE
CBOMCTBA
CEPHUCTOTO
rasa.YMeThb
3aIMChIBATh
ypaBHEHUS
peakuuii rasa
¢ BOJIOH, cO
IIeJI0YamMu

Amnmnapar
JUTS
MIPOBEICHU
s XU~
MHYECKHUX
peakuuii
(AIIXP)

[

Hewmeramel.
AmMmuak

JlaGopaTopHbIii
omnbIT Ne 9
«OcHOBHBIE
CBOMCTBa aMMHaKa

OKCIIEpUMEHT
aJIbHO JTOKa-
3aTh
MIPUHAIIIEIKHO
CThb pacTBOpa
aMMHaKa K
cl1abbIM
AIIEKTPOIUTAM

3HaTh, 4TO
pacTBop
aMMHaKa B
BOJIC —
Cla0bIH
ANEKTPO-
JIT. YMEThb
OTIpEeNIETSATh
3TO CBOMCTBO
C IIOMOIILIO
JlaTUYrKa
AJEKTPOIPOBO
JHOCTU

JaTuuk
AJIEKTpPO-
IIPOBOJIHOC
™




