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PABOYAS ITPOI'PAMMA BHeypOYHOH JeSATEJIbHOCTH 10 XUMHUH I 9 KJIACCOB ¢

HCII0JIb30BaHUeM 000pynoBanus neHTpa «Touka pocray»

B 00yuyenun xumuu OOJBIIOE 3HAYCHUE HMMEET SKCIEPUMEHT. AHAIU3UPYS Pe3yJIbTaThl
MPOBEAEHHBIX ONBITOB, ydalllhecs yOeXIaloTCsS B TOM, YTO T€ WIM HWHBIE TEOPETUUECKHUE
MPEJICTABIEHUS] COOTBETCTBYIOT WJIM MNPOTHBOPEYAT PEANbHOCTH. TOJIBKO OCYILIECTBIIASL
XUMUYECKHI 3KCIEPUMEHT MOKHO MPOBEPUTH JTOCTOBEPHOCTH MPOTHO30B, CIICIIAHHBIX Ha
OCHOBaHUU TeopuHu. B mpoliecce 3KCMEpUMEHTAIBHOM padOThl ydamuecss NpHOOpeTaroT
OMBIT TIO3HAHUS PEATBHOCTH, SBISIONIUNACS BaXHBIM d3TanioM (OPMUPOBAHUA Y HHUX
yOEXKJIeHUI, KOTOphIE, B CBOIO OYE€PEdb, COCTABIISIOT OCHOBY HAy4YHOTO MHPOBO33PEHUS.
Buenpenne o6opynoBanus nudpoBoit naboparopuu IeHTpa «Todka pocTay TMO3BOJIUT
KaueCTBEHHO M3MEHUTh TIporecc oOyueHus XuMuH. KonndecTBEHHbIE HKCIIEPUMEHTHI
MO3BOJISIT TIOJTy4YaTh JOCTOBEPHYIO MH(GOPMAIIUIO O TPOTCKAHUU TEX WM WHBIX XUMHYECKUX
mpoleccax, 0 CBOMCTBaxX BemlecTB. Ha OCHOBE MOJyYEHHBIX 3KCIEPUMEHTAIBHBIX JTaHHBIX
oOyJaeMble CMOTYT CaMOCTOSITEILHO JeNaTh BBIBOABI, 0000IIATh PE3yJIbTAThl, BBHISBISATH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OyJAeT CHoCOOCTBOBATh TIOBBIICHUIO MOTHBAIIUU
00y4eHUs MKOJIbHUKOB.

Jlnst u3ydyeHus npeameTa « XMMHs» Ha dTare OCHOBHOTO o011ero o0pa3oBaHus OTBOJUTCS 68
4acoB:

Jlannass oOpasoBartelibHas MporpaMma 0OeCIedMBaeT YCBOCHHE YYaIIUMHCS BaKHEHIITUX
XUMHUYECKUX 3aKOHOB, TCOPUU M TMOHATHI; (GOpMHUPYET MPEACTABICHHUE O POJU XHUMHUHU B
OKpYKaIOIIEM MHUpPE U >KU3HM 4YejoBeka. [Ipy »TOM OCHOBHOE BHHUMAaHUE YACISAETCS
CYIIHOCTH XMMHYECKUX PEaKIUi U METOJAaM MX OCYIIECCTBICHUS.

OnHMM W3 OCHOBHBIX HPUHIIMIIOB TOCTPOCHUS MPOrpaMMbl  SIBJISAETCS  MPUHIUI
JOCTYITHOCTH. DKCIEPUMEHTAJIbHbIC JaHHBIC, MOJYYCHHbIC YYaI[UMHCS TPU BBINOJHEHUHU
KOJIMYECTBCHHBIX OIBITOB, MO3BOJISIFOT YYaIIUMCS CaMOCTOSATEIBHO JI€JIaTh BBIBOJBI,
BBISIBJISITh 3aKOHOMEPHOCTH. [lomXOnbl, 3aJ0KE€HHBIE B COAEpKaHHE IPOrpaMMbl Kypca,
CO3/1al0T HEOOXOUMBIC YCIIOBHS JIJIi CUCTEMHOTO YCBOCHHS YYalllUMHUCS OCHOB HayKH, JJIs
oOecricueHUsT Pa3BHUBAIONICTO W BOCIHTHIBAIOMIECTO BO3JACHCTBHS OOYYCHHS HA JUYHOCTH
yuamerocs. dopmMupyemble 3HAHUS JOKHBI CTaTh OCHOBOW CHCTEMBI YOCKICHUUN

IIKOJIbHHUKA, HCHTPAJIbHBIM AAPOM €I'0 HAYYHOI'O MHUPOBO33PCHU.

HcnonwzoBanue obopynoBanus «Touka pocra» mnpu peanusanuu gaHHod OIIl mosBosseT

CO3/1aTh yCJIOBUSA:

O nns pacumpeHus: coiaep kaHusl LIKOJIBHOTO XMMUYECKOro o0pa3oBaHus;



O JJIA ITOBBIIICHUA MMO3HABATCIILHOM AKTUBHOCTHU O6yanOIIII/IXC$I B CCTGCTBGHHOH&Y‘IHOﬁ

obOnacTu;
O nns pa3BUTHS JIMYHOCTU peOEHKA B Mpollecce OOYYEeHHUS XUMHH, €r0 CIHOCOOHOCTEH,

(opMHUpOBaHUS U yIOBIETBOPEHMSI COLMAIBHO 3HaYMMBbIX ] HHTEpecoB u moTpedHOCTEH;

O nns paGoThl ¢ OJapE€HHBIMU IIKOJHHUKAMU, OPTraHU3allMd MX Pa3BUTHUSI B Pa3IMUYHBIX
o0nacTsx 00pa30BaTeIbHON, TBOPUECKON AEATEIBHOCTH.
Heab n 3axaun
1. Peanmzanusi OCHOBHBIX 00I11€00pa30BaTEIBHBIX MPOTPAMM MO YYEOHBIM MpeaMETaM
€CTeCTBCHHOHAYyYHOW HAIPaBJIEHHOCTH, B TOM UHCIE€ B paMKax BHEYpPOUYHOU
NEATeTbHOCTH 00Yy4YaroIINXCs;

2. BBEJIEHHUE COBPEMEHHBIX CPEACTB OOyUCHHS M BOCIIUTAHUS JUIS U3y4YeHUs (B TOM YHCIIC
AKCTIIEPUMEHTAIBLHOTO) JUCIUILINH (MOIyJIel) eCTECTBEHHOHAYYHON HAmpaBICHHOCTH
IpU peajn3ali OCHOBHBIX OO0IE00pa30BaTEIbHBIX MPOTPaMM U JIOTIOJIHUTEIIBHBIX
00111e00pa30BaTeNbHBIX MPOrPaMM, B TOM UHCIE JIs1 PACHIMPECHHS COACPKAHUS
y4eOHOro npenmMeTa «XuMUs».

3. BOBJICYEHUE yUAIIUXCSA B MPOEKTHYIO NEATEIHHOCTb.

[Ipodunbublii  koMIIekT oOopymoBaHusi ueHTpa «Touka poctay obecneunBaeT
b exTUBHOE TOCTHKEHUE 00Pa30BaATEIBHBIX PE3YIHTATOB 00YUYAIOIIUMHUCS 110 TpOrpaMMaM
€CTECTBEHHOHAYYHOU HamNpaBIIEHHOCTH, BOBMOXHOCTh YIIIYOJIEHHOTO M3YyYEHUS OTIACIBHBIX
MpeIMEeTOB, B TOM 4Hcie i (opmMupoBaHus H300peTaTENBCKOTO, KpPEaTUBHOTO,
KPUTUYECKOTO MBIIUICHHS], Pa3BUTUS (YHKIIMOHATIBHOW T'PaMOTHOCTH y OOydYarouiuxcs, B
TOM YHCJIE €CTECTBEHHOHAYYHOU U MaTeMaTUYECKOM.

DKCIEPUMEHT SBJISIETCS UCTOYHUKOM 3HAHUI U KPUTEPUEM MX UCTUHHOCTH B HAYKE.
Konnenmus coBpeMmeHHOT0 00pa30BaHus MOPa3yMEeBAET, YTO B yUeOHOM DKCIIEPUMEHTE

BEIYIIYI0 POJIb JOJDKEH 3aHATh CaMOCTOSITEIIbHBIN UCCIE0BATEIbCKUI
YYEHUUECKUHN IKCTIEPUMEHT.

CoBpeMeHHbIE 3KCIIEPUMEHTANIbHBIE UCCIIEIOBAHMS IO XUMUHU YK€ TPYAHO MPEACTABUTh
0e3 MCTOJIb30BaHNs HE TOJIBKO aHAJIOTOBBIX, HO M MU(POBBIX U3MEPHUTEIBHBIX MPHOOPOB. B
®enepanbHoMm ['ocynapcrBenHoM OOpaszoBatenbHoM Ctangapte (OI'OC) mpomucaHo, yTo
OJTHAM W3 YHUBEPCAIBHBIX YUEOHBIX IEWCTBHMA, MPUOOPETAEMBIX YUAITUMUCS, TOJDKHO CTaTh
YMEHUE «IIPOBEACHUS OMBITOB, MPOCTHIX SKCHEPUMEHTAIbHBIX HMCCIEIOBAHUMN, MPSIMBIX U
KOCBEHHBIX HM3MEPEHUN C MCIHOJIb30BAHMEM AaHAJIOTOBBIX M LHU(PPOBBIX H3MEPUTEIbHBIX

puOOpPOBY.



VY4eOHbIN HKCIEPUMEHT MO XUMHUH, TPOBOAUMBIN Ha TPaJULUOHHOM 000pYJOBaHUH,
0e3 npuMeHeHus: HU(PPOBBIX JTabOpaTOpUii, HE MOXKET MO3BOJIUTH B MOJTHON MEpe PEIIUTh
BC€ 3aJ1a4¥ B COBPEMEHHOM IIKOJIE. DTO CBA3aHO C PAIOM IIPUYMH:

TPaJIULIMOHHOE IKOJIbHOE 000PYJOBaHUE U3-32 OTPAHUYEHHS] TEXHUYECKUX BO3MOXKHOCTEH

HC IMMO3BOJIACT IPOBOANTH MHOI'MC KOJIMYCCTBCHHBIC UCCIICIOBAHMA,

JUTATENBHOCTh TPOBENCHUS XHMHUYECKUX HCCIEOBAaHUI HE BCerja coriacyercs ¢
JUTATENBHOCTHIO YUEOHBIX 3aHATHUIA;

BO3MOXKHOCTh TPOBEJCHUS MHOTHX HWCCIEIOBAaHUN OrpaHUYMBACTCS TPEOOBAHUSMU
TEXHUKHU O€30MaCHOCTH U .

HudpoBas  nabopartopusi MOJHOCTbIO  MEHSET  METOJUKY M COJAEp)KaHUE
OKCMIEPUMEHTAIBHON  JEATEIIbHOCTH W  pEIlaeT BBIIICTIEPEUNCICHHBIE MPOOJIEMBI.
HIupokuii CHEKTp MATYMKOB IMO3BOJIACT YYAIIUMCS 3HAKOMHUTBCS C TapaMeTpaMu
XHUMHAYECKOTO JKCIIEPUMEHTa HE TOJIBKO Ha KauyeCTBEHHOM, HO M Ha KOJMYECTBEHHOM
ypoBHe. LludpoBas mabopaTopusi MO3BOJISIET BECTH IMTEIBHBIA DKCIICPUMEHT JaXe B
OTCYTCTBHE JKCIIEPUMEHTATOpPA, a 4YaCTOTa WX M3MEPCHUI HEMOJIBIACTHA YEIOBEYECKOMY
BOCIIPUSITHIO.

B nponecce QopmupoBaHMs SKCIIEPUMEHTAIbHBIX YMEHHH YYE€HHUK oOydaercs
HpPECTaBIATh HH(POPMALIMIO 00 UCCIIEI0BAaHUM B YETHIPEX BUAX:
B BepOaJbHOM: ONUCHIBATH JKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb 3KCIEPUMEHTA,
(uKcupoBaTH BHUMaHUE HAa U3MEPSAEMBIX BEIMYUHAX, TEPMUHOJIOTUY;
B TaOJMYHOM: 3aMOJHATH TAOJMIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS TpapUKOB

(pu 3TOM y ydaIuxcs Bo3HUKaeT nepBuyHoel] nmpencrapieHne o Macuitabax BEIMYKH ),

B rpadUuecKoM: CTPOHUTh TpaUKH IO TAOJIMYHBIM JaHHBIM, YTO JaéT BO3MOXKHOCTH
nepexo/ia K BBIABMKEHHUIO THIIOTE3 O XapaKTEpe 3aBUCUMOCTH MEXIY BEIWYMHAMH (TpH
ATOM YYHMTENb IOKAa3bIBa€T MPEUMYILIECTBO B BU3YyaJU3alUd 3aBUCUMOCTEH MEXKIY
BEJIMYMHAMMU, HATJISIAHOCTh © MHOTOMEPHOCTb);

B BUJ€ MAaTEMAaTHUYECKUX YPABHEHUM: JaBaTh MaTeMaTUYECKOE OINKHCAHUE B3aMMOCBS3U
BEJIMYMH, MaTeMaTH4eckoe 000011IeHHE.

[lepexom OT KaXmoro sTama MpeACTaBICHHS HHPOPMAIUA 3aHUMAET OBOJIEHO
OOJBIION TPOMEXKYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporiecc HEOOXoauM, HO B
CTapIIUX KJaccaX MOXKHO OBIJIO OBl 3TO BpeMsl MOTPATUTh HA pEIIeHHEe 0oJiee BAXKHBIX
3amad. B sTom muaHe uudpoBbie 1a00paTOpUU CYIIECTBEHHO SKOHOMSIT BpeMsi. DTO BpeMsi
MOXHO TOTpaTuTh coriacHo ®I'OC Ha QopMHpoBaHHE HUCCIEAOBATEILCKUX YMEHUM

YHaluxcCs, KOTOPBIC BEIPAXKAIOTCA B CICAYIOIMINX HeﬁCTBHHXI



- orpejiesieHue mpoOJIeMbl;

0 mocTaHOBKa HCCIEAOBATENbCKON 3a/1a4u;
0 muianupoBaHue perieHus 3a1auu;
0 nmoctpoenue monenei;

[ BeIABMIKEHHE THIIOTE3;
0 skcnepuMeHTanbHAasl MPOBEPKA TUIIOTE3;
0 ananu3 JaHHBIX SKCIIEPUMEHTOB WM HAOJIIOACHUH;

0 ¢gopmynupoBaHue BHIBOIOB.



IHINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI

BHEYPOYHOM J1eATeJbHOCTH «XUMHUYECKas JadopaTopus» A1 9 KJIAaCCOB €

HCII0JIb30BaHUEeM 000pynoBaHus neHTpa «Touka pocTra»

JInuHOCTHBIE pe3yJIbTaThI

OOyyarouuics MOIyYuT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIEIYIOUUX TUYHOCTHBIX Y'Y /I:

ompeiesieHre MOTUBAIIMY U3YYEeHUSI yUeOHOro MaTepuaa;
OIICHUBAHHE yCBAaMBAaEMOTo YueOHOro MaTepuana, UCXOJsd U3 COLMAIBHBIX W

JJMYHOCTHBIX HCHHOCTCI\/JI;
ITOBBIINICHUC CBOCTO 06p8,30BaT€J'IBHOFO YPOBHA W YPOBHA TOTOBHOCTH K H3YUYCHUIO
OCHOBHBIX UCTOPHUYICCKUX CO6BITHﬁ, CBA3AaHHBIX C PA3BUTUCM XHUMHUU U O6H.[€CTB8,;

3HAHUC ITPaBUJI IIOBCACHUA B HPGSBBIqaﬁHBIX CUTyalluAX;
OLOCHNBAHUC COHHaHBHOﬁ 3HAYNMOCTHU HpO(l)eCCHﬁ, CBsI3aHHBIX C XHMHCﬁ;

BJIAACHHUC IIpaBUJIaMHU 0e30I1acHOTO O6paIII€HI/ISI C XMMHUYCCKHMMHU BCIICCTBAMU H

000pyA0OBaHUEM, MPOSBICHUE IKOJIOTHYECKON KYJIbTYPHI.

MeTanpeaMeTHbIe Pe3yJibTaThl

Pecyniamuesnuvie

OOyyaromuics MOTYYUT BO3MOXKHOCTH [JIsi (POPMUPOBAHMS CIEAYIOUUX PETYISITUBHBIX

YV :

e [eJienojiaraHue, BKJIIOYas  IIOCTAHOBKY  HOBBIX  IIeNield, mpeoOpa3zoBaHue
MPAKTUYECKOM 3aJauyd B IO3HABATEIIbHYI0, CAMOCTOATEIBHBIM AHAIU3 YCIOBUM
JOCTH>KEHUS LI€JIM Ha OCHOBE YUETA BBIJCICHHBIX YUYUTEIEM OPUEHTUPOB JEHUCTBUS B
HOBOM Y4eOHOM MaTepuasie; IIaHuPOBaHUE MTyTH TOCTIXKCHHUS TICITICH;

® YCTAaHOBJICHHE ILIE€JIEBbIX MPHOPUTETOB, BBIJAECICHUE AalbTEPHATUBHBIX CHOCOOOB
JOCTIKEHUS 1IeTN ¥ BBIOOp Hanboisee 3pPEeKTUBHOTO Crioco0a;

® YMEHHUE CaMOCTOSITEIbHO KOHTPOJUPOBATH CBOE BPEMS U YIIPABIISITH UM;
® yMEHHE MPUHUMATH PEIIECHUS B MPOOJIEMHON CUTYaIINH;
® [I0CTaHOBKAa Y4€OHBIX 3a/1a4, COCTABJICHHE MJIaHA U TIOCJIEI0BATEIbHOCTU JIEUCTBUM;

e opranuzanus padoyero Mecta MpU BHIMOJIHEHUU XUMUYECKOTO JKCIEPUMEHTA;
MIPOTHO3UPOBAHUE PE3YIbTATOB OOYUYEHHUs, OLICHMBAHHE YCBOCHHOTO MaTepuala,
OLICHKAa KayecTBa M YPOBHS MOJYYEHHBIX 3HAHWM, KOPPEKIMs IUIaHa U crocoda

TEeUCTBHUS TPU HEOOXOIMMOCTH.



llo3nasamenvHole

OOyyarouuiicss MOJIYYUT BO3MOXKHOCTb AJI1 (POPMHUPOBAHUS CIEAYIOIIMX MO3HABATEIbHBIX
YV A:

® [IOHMCK Y BbIICJICHHE WH(pOpMAIUH;
® aHaIW3 YCJIOBUM W TpeOOBaHUU 3a7ayu, BHIOOP, COMOCTABICHUE W OOOCHOBAHHUE

crioco0a peleHust 3a/1auu;

e BbIOOp Hambosiee 3P(HEKTUBHBIX CHOCOOOB pEIICHMS 3a/ladyd B 3aBUCHUMOCTU OT
KOHKPETHBIX YCIOBUA;

® BBIIBIDKEHUE  00OOCHOBAaHHE THIIOTE3bI, BEIOOP croco0a e€ MpoBEepKH;

® CaMOCTOSITEILHOE CO3JaHHE AITOPUTMA JEATEIBHOCTH NPH PEIICHUH MpodseM
TBOPYECKOTO U MTOMCKOBOTO XapaKTepa,

¢ YMCHMH:A XaPaKTCPU30BATh BCIICCTBA 11O COCTABY, CTPOCHHUTIO U CBOfICTBaM;
® OIIMCHIBAHHE CBOMCTB: TBép}lBIX, KUAKHUX, I’33006p213HLIX BCIICCTB, BBIACIICHUC HUX

CYIIECTBEHHBIX MIPU3HAKOB;

® 1300pakeHHe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (PopMyl U
CYIIHOCTH XHMHYECKMX pEaKUuid C TOMOIIbI0 XUMHUYECKUX YpaBHEHUI;
npoBe/ieHne HAOJIOICHUM, OMMCaHNe MPU3HAKOB U YCIOBUN TEUEHUS XUMHYECKUX
peaKiuii, BBIOJIHEHNE XUMHYECKOTO 3KCIIEPUMEHTA, BBHIBOALI HA OCHOBE aHaIM3a
HAOJIIOICHUI 32 DKCIIEPUMEHTOM, pEIICHHWE 3aJad, IMOJyYeHHEe XUMHUYECKOU
UHGOPMAIINH U3 PA3THYHBIX HCTOYHUKOB;

® YMEHHE OPraHU30BbIBATH UCCJIEIOBAHUE C LIEJIBIO IPOBEPKU TUIIOTES;
® yMEHHE JeJaTh YMO3aKIIOUeHUs! (MHAYKTUBHOE U MO aHAJIOTUH) U BBIBOJBI, YMEHUE

00BEKTUBHO OLICHNBATDH I/IH(i)OpMaI_[I/IIO 0 BCHICCTBAX M XHMHYCCKHX IIPpOLCCCAX,

KPUTUYECKHA OTHOCHUTHCS K TICEBIOHAYYHON MH(POPMAIIHH.

KOMMVHMKCII’I’IM@H ble

OOyyaronuiics: MOTYyYUT BO3MOXKHOCTH JUTsl (DOPMHUPOBAHUS CICTYIONINX KOMMYHHKATUBHBIX
YV A:
® [I0JIHOE€ U TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBUM C 3aJ1a4aMU U YCIOBUSIMH
KOMMYHUKAIWH;
® QaJICKBAaTHOE MWCIIOJIb30BAHUE PEYEBBIX CPEJICTB JJs Y4YacThsl B JUCKYCCUM H
apryMEHTallul CBOEW NO3WIMH, YMEHHUE IMPEICTABIATh KOHKPETHOE COAEPKAHUE C

COOOIIIEHUEM €T0 B MMCbMEHHON U YCTHOU (hopme,



ONpEJEIEHHE CHOCOOOB B3aWMOJCHCTBUSA, COTPYAHUYECTBO B TIOUCKE U cOope
nHpopMannpopMyIupoBaTh COOCTBEHHOE MHEHHE M TMO3UIINI0, apTyMEHTHPOBAThH U
KOOPJIMHUPOBAaTh €€ C NO3UUUSAMU MNapTHEPOB B COTPYIHHUYECTBE MpPU BBIPAOOTKE
0OLIEero peleHusi B COBMECTHOU JesATENbHOCTH;

OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb M OKa3bIBaTh B COTPYJHUYECTBE HEOOXOAMMYIO
B3aMMOITOMOIIIb;

IUIAaHUPOBATh OOIIME CIOCOOBI pabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIHUIO, OLIEHKY
neicTBUl napTHEpa, yMETh YOXK/1aTh;

UCIIOJIb30BaTh aJICKBaTHBIE SA3BIKOBBIE CPEACTBA IJisi OTOOPAaKEHUS CBOUX YYBCTB,
MBIC/IE, MOTHBOB M MOTpeOHOCTEH; OTOOpakaTb B peud (OMHcaHue, OO0BSICHEHHUE)
coJiepKaHHe COBEpIIAEMBIX JEHCTBUN, Kak B (opMe TpOMKOW COLMAIU3UPOBAHHOU
peud, Tak 1 B opMe BHYTPEHHEH peuu;

pa3BUBaTh KOMMYHUKATHUBHYIO KOMIETEHLHMIO, HCIOIb3Yysd CpEACTBA YCTHOW U
NUCbMEHHON KOMMYHMKAIlMU MpU paboTe ¢ TEKCTaMHU y4yeOHUKA W JIOMOJIHUTEIHHOM
JUTEPATypoOr, CIPABOYHBIMHU TaOJIUIAMU, TPOSBISATH TOTOBHOCTh K YBa)XKEHHIO HHOU

TOUYKH 3pEHUS IPU 0OCYNKIACHUU PE3yJIbTaTOB BHITIOJIHEHHON paOOTHI.



HD@()M@WZH ble pe3yibnianivl

Oo0yuaromuiicss Hay4YuTCH:

IMPUMCHATH OCHOBHBIC MCTOAbI ITIO3HAHUA: Ha6J'IIOI[€HI/I€, HN3MCPCHUC,

HKCIIEPUMEHT;

OMKCHIBATh CBOMCTBA TBEPABIX, KUAKUX, Ta3000pa3HbIX BEIIECTB, BbIACISA
UX CYIIECTBEHHBIE IPU3HAKY;

PacKphIBaThb CMBICJI 3aKOHAa COXPAaHEHMsI MacChbl BEUIECTB, AaTOMHO-
MOJIEKYJIIPHOU TEOPUH;

pas3nuyaTh XMMHUYECKHUE U (PU3ndecKue SBICHHUS,

Ha3bIBaTh IPU3HAKU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKLUN;
co0roaTh npaBuiia 6€30MacHo paboThl IPU MPOBEJECHUH OIBITOB;

MI0JIb30BAThCS JIAOOPATOPHBIM 000PYAOBAaHUEM U MOCYI0M;
nojay4yaTb, coOuUpaTh TIa3000pa3Hble BEIIECTBA M pAaclO3HABATh UX;

XapaKTCPU30BaATH (1)I/IBI/IIIGCKI/IC U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPTaHUYCCKUX COGﬂHHCHHﬁ,

IMPOBOAUTL OIIBITHI, IMOATBCPIKIAAOIINC XHUMUYCCKUC CBOMCTBA HN3YUCHHBIX
KJIACCOB HCOPIraHUYCCKUX BCIIICCTB,

PACKpbIBATh CMBICJ IOHATUSL «PAacTBOP», BBIYUCIATH MAacCOBYHK  JIOJIO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE,

FOTOBUTh PACTBOPBI C OMNPEACIEHHON MAacCOBOM J0JEd PACTBOPEHHOIO
BEILECTBA;

XapaKTepu30BaTh 3aBUCUMOCTHh (DU3MYECKUX CBOMCTB BEIIECTB OT THIIA

KPUCTAJUIMYECKON PEUIETKH,

OIIPCACIIATh BU XHUMHUYECKON CBSI3U B HCOPIraHNYCCKHUX COCINHCHHUAX,
PAaCKpbIBATb OCHOBHBIC ITOJIOKCHUA TCOPHUHA 3H€KTpOJIPITH‘-IGCKOI>i

JTACCOLUAIIAN, COCTaBJISATh YPABHECHUS JJIEKTPOJIUTUUYECCKON IUCCOLMALINU
KHCIIOT, IIeJI0YEH, COJICH M peakIiuii HOHHOT'O0 OOMEHa;

paCKpbIBaTh CYITHOCTh  OKHCIIHMTEIbHO-BOCCTAHOBUTEIBHBIX peaKkiuu,
ONPEJICNIATh OKUCIUTEIb U BOCCTAHOBUTEIb,

COCTaBJIATh YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHNN;

Ha3bIBaTh (DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKOU PEaKIUu;
XapaKkTEPU30BaTh B3aUMOCBS3b MEXAY COCTABOM, CTPOCHUEM U CBOMCTBAMU

HEMCTAJIJIOB U MCTAJIJIOB,
OpOBOAWTL OIIBITEI IIO IMOJYYCHHIO W HN3YUYCHHIO XHUMHYCCKHX CBOMCTB

Pa3INYHBIX BCIICCTB,



IrPaMOTHO 00paIlaThCs C BEIIECTBAMU B MMOBCEAHEBHON KU3HHU.

COJAEP) KAHUE TIPOI'PAMMBI BHEYPOYHOH  JeATEJBHOCTH  «XHMHYeCKas
Jadoparopus» s 9 kiaaccoB (68 yacoB)

Paznen 1 Xumuueckas sadoparopus(4 yaca)

HpaBI/ma TEXHUKA OE€30IacHOCTH Ipu MHIpOBCACHUU HCCHCHOB&HHﬁ, MCIUIIMHCKHUEC aIlITCUKN
NepBOH MOMOIIM B KabMHETe XUMHH. MTHCTPYKTaXK 10 TeXHUKE 0€30TIaCHOCTH.
3HAKOMCTBO € JJabOpaTOpHBIM 000pyAOBaHUEM

XpaHeHHe MaTepHUaJioB U PEaKTUBOB B XUMUYECKOH JabopaTtopun

Paznen 2. BemecTBa, KoTOpbIe HAC OKpY:kaOT 24 yaca (9 Yacos) [IpocTbie u ciioxHBIE
BCIIIECTBA. XUMHAYECKHE DIIEMEHTEI.

JlabopaTopHublii onbITNel. O3HaKOMIIEHHE ¢ 00pa3iaMy MPOCTHIX U CIOXKHBIX BELIECTB.

CocraB atmocdepsl. Kucnopoa kak BaKHEUIINNA KOMIIOHEHT aTMOC(EpHI.
JlaGopaTropHbiil onbITNe2«[losrydeHue Kucaopoaa u3 NePeKUcH BOJOPOIa, T0KA3aTeIbCTBO €r0

HAJTAYHUAY.
Bona B Mmacmtabe turanetl. du3nWyeckue CBOWCTBA, MApPaZOKChl BOJIbI, CTPOCHHE BOJIBI.
[Tokazatenu kadectBa Bonbl. MccrmemoBaHwe BOABI M3 pPa3HbIX MCTOUYHHMKOB JlabopaTopHblii
onbITNe3«Onpenenenrne BOJONPOBOIHON U AUCTUINIMPOBAHHON BOIBI»

JlaGoparopubiil onbITN24«OKpacka HHIAUKATOPOB B HEUTPAIBLHOU Cpee»

Paznen 3. SAABienus, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

Uucteie BemecTBa U cMecu. Knaccudukarus cmeceir. CriocoObl pa3iesieHust CMeceid: AeCcTBUE
MarHuToOM, OTCTauBaHue, PUIBTPOBAHKE, BHITIAPUBAHNE, KPUCTAIUIU3AIUS, JUCTHILISAIINS
IpakTuyeckas padora Nel «Hucrteie BeniecTsa 1 CMECH»

IIpakTHyeckas padora Ne2« ounCTKa BOJbI M BO3AyXa OT TBEpbIX yacTuiy Paszmen 4.
OcHoBBbI 3kCIEpUMeHTAJBHON XuMun(19 yacos)

IIpakTnuyeckass padora Ne3 l3ydyeHue CBOWCTB BEIECTB: HArpeBaHUE BOJbI, HarpeBaHUE
okcua kpemuus (IV).

IIpakTnueckas padora Ned«lI3mepeHue TeMmIepaTypbl KUIEHHUS BOJBI C MOMOIIBIO JaTYUKa
TEMIIEpaTypbl 1 TEPMOMETPA

IIpakTHueckas padora NeS«Onpenenenne TeMnepaTypbl KpUCTANIU3alUU BEILIECTBA
du3nuecKkue U XUMUYECKUE SBIICHUs. BriieneHue u noriomeHne Temina — Npu3HaKk XUMUYECKON
peaKkiuu.

IIpakTnuyeckas padora Ne6 «OK30TepMHUUeCcKas peaKkIus»

IIpakTnueckas padora Ne7 «OHmoTepMuyeckas peaklus»

CKOpOCTh XMMHUYECKUX peakUuil. XMMUYECKHE MTPEBpALICHUS. XUMUUYECKUE PEAKIUH.
XUMHUECKUE ypaBHEHUS. BBINOIIHEHNE TPEHUPOBOYHBIX YIPAXXHEHU 110 COCTABICHUIO
YPaBHEHUN XUMHUYECKUX peakuuil. TUIBI XMUMUYECKUX pEaKLIUil.



IIpakTnuyeckas padora Ne8»Tunbl XuMHUYECKUX PEAKLUII

Paznen 5. OcHoBbl pacuerHoii xumuu(10 yacos)

Mouib — eaMHMIIA KOIMYECTBA BellecTBa. MoJsipHas Macca. Beluncienus o XuMU4eCKUM
ypaBHEHUAM. 3aKoH ABorazpo. MossipHblii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTD I'a30B.
Pemenue skcriepuMeHTaNIbHBIX 3a7a4 110 TeMe «IIpakTUKyM MO M3Y4EHHIO CBOMCTB BEILIECTB

OCHOBHBIX KJIACCOB HCOPraHUYCCKUX CO@I[I/IHCHI/Iﬁ »

Paznen 6. OcHoBblI s1ekTpoiuTHYeckoi qucconuannu(11 yacon) IlpakTuyeckas padora
Ne9 «OuncTka BOJIBI OT PACTBOPUMBIX MPUMECE». IIEKTPOJIUTUYECKAS TUCCOIUALINS — TIaBHOE
YCJIOBHE TIPOTEKAHUS PEAKIUi B paCTBOPAX. DIEKTPOJIUTHYECKAS TUCCOIUALIUS KUCIIOT ,
LIETT0YEHN U COJIEH.

IIpakTnueckas padora Nel0 «Onekrponutuueckass guccouuanus» IIpakTuueckas
padoraNell «CunbHble U crabble SJIEKTPOIUTHI

IMpakTuyeckas padoraNel2» Bausaue temneparypsl Ha gucconuanuio». Ilpakrnyeckas
padora Nel3 «BnusiHue KOHIEHTpALMKU pACTBOPA HA AUCCOLIUALINION

Pemenue skcriepuMeHTaNIBHBIX 33/1a4 MO TeMe «JIEKTPOJIUTHYECKAs! TUCCOLUALIUY.

Pazgea 7. IIpakTHKYM 110 M3Yy4YEHHMIO CBOMCTB BellleCTB OCHOBHbBIX KJIaCCOB
Heopranuyeckux coeanneHuii.(11 yacoB) Okcunpl: kinaccudukaius, HOMEHKIATYpa,
CBOICTBa, MOJIy4YeHHUE, IPUMEHEHHE.

JladopaTopubiii onbIT NeS. HaGmroneHuwe pacTBOPUMOCTH OKCHJAOB QIIOMUHUS, HATPHA,
KaJIBIIHS M MEOH B BOJE.

I'uapoxkcunpl. OcHOBaHUS: Kiaccu(UKaIys, HOMEHKIATypa, OJIyICHHE.

IpakTuyeckas padora Neld« OnpenenenuePH pactBopoB»

IIpakTuyeckas padora NelS «Peaknusa HelTpanuzanuu B3anuMoelicTBrUe THAPOKCUIA HATPUS
C COJITHOM KHCJIOTOM

Amdorepnbie okcuapl u ruapokcubl. Kucnorel. CoctaB. Knaccudukarusi.

Homenknarypa.  Ilonyuenue  kucior. XUMUYECKUE

cBoiictBa  kuciaotr  JlaGoparopHbiii  ombIT  Ne6.

«B3aumonelictBe MeTaUIOB (MarHus, ITMHKA, JKele3a,

MeEJI1) C pacCTBOPaMH KHCIIOT.)

Counu. Knaccuduxanus. Homenknatypa. Crioco0sl nosrydenus coieil. CBoiicTsa coeit



Y4eOHO-TEMATHYCCKHUH IJIAH

Ne | Tema ypoka Koiu-Bo ®opwma 3ansaTusi | OCHOBHBIE YUe€OHBIE TEHCTBUS yUAITUXCS

1/T1 4acoB
Paznen 1 Xumnueckas 1adoparopusi(4 yaca)

-2 | TIpaBmIia TEXHUKH 2 becena, 3HaTh MpaBWIa TEXHUKHU 0€30IaCHOCTH MPU MPOBEACHNUN UCCIEI0BaHUM. 3HaTh COCTaB
0€30MacHOCTH NPU pacckas. MEIUIIMHCKOM allTeYKH U YMETh 0Ka3aTh MEPBYIO MEAUIIMHCKYIO TOMOIIb
[IPOBEICHUU HNHcTpykTax.

HCCIICIOBAHHH,
MEIUIIMHCKHE
anTe4KH MEpBOMI
MOMOIIY B KabuHeTe
xumuu. MHCTpyKTa)
0 TEXHUKE
0€30M1aCHOCTH.

3 3HAKOMCTBO € 1 3HaKOMCTBO C | YMeTh paboTaTh CO CIUPTOBKOM, BECaMH, , MEPHOM MOCY0M
1abopaTopHBIM XUMHUYECKON
00opyIoBaHUEM nabopaTopuei.

becena

) XpaHeHnue 1 3HaKOMCTBO C | 3HaTh KJIACCU(UKALMIO PEAKTUBOB I10 IPYIIIaM XpaHEHUs U UX JeHCTBUE Ha OPraHU3M.
MaTEpHAJIOB U XUMHYECKON [TpaBuabHO OGOPMIISTE XUMUYECKUH SKCTIEPUMEHT
PEaKTHUBOB B naboparopue.

XUMHUYECKOH becena
J1abopaTopum

Pa3nen 2. BemecTBa, KoTOpble HAc OKPYxal0T 24 yaca(9 Yaco)




[IpocThle U croKHBIE
BCIICCTBA.
XHUMHYECKHE
snemenTsl. JI/O Nel.
O3HaKOMJICHHE C
oOpa3amu NpoCThIX
M CJIOJKHBIX BEIIIECTB.

Jlexknus
JlaboparopHas
pabota Ne 1

JIOJKHBI 3HATh: OIIPEAEIICHNE aTOMa, IIPOCTOTO U CJI0KHOTO BEIIECTBA, OTIMYNE CMECHU U
CJI05KHOTO BelecTBa [J0JKHBI yMETh:
pa3iauyaTh MPOCTHIE U CIOKHBIE BEIIECTBA, CMECU U CJI0KHBIE BELIECTBA

CocraB atmocgepsbl.
Kucnopon kax
Ba)KHEUILINA
KOMITOHCHT
aTMoc(ephl.

Cemunap.

3HaTh 00BEMHYIO JIOJIIO COCTaBHBIX YacTeH BO3ayXa

Jlaboparopnas pabota
No 2 «ITomyuenue
KHCIIOpOJia U3
MEPEKUCH BOJOPOa,
JI0Ka3aTeNIbCTBO €ro
HATHYUSD).

DKCIEpUMEHTAIBHO OIPEAETUTH COAePKaHUE KHCI0po/ia

Bopa B macirrade
IUTAHETHI.
duzndeckue
CBOMCTBA, MapaOKChI
BOJIbI, CTPOCHHE

BOJIBI

Kpyrnsrit cton

Ymenune XapaKTCpU30BaTb CBOMCTBa BOJBI (XI/IMI/ILIGCKI/IC CBOMCTBAa OCHOBHBIX
KJIaCCOB HEOPraHUYCCKUX BeI_HeCTB),

INokazarenu kadecTBa
BOJIEL

JlaGopaTopHas
pabota

YMeHue XapaKTCpu30BaTb CBOMCTBA BOJIbI
(XI/IMI/I‘{eCKI/Ie CBOMCTBA OCHOBHBIX KJIACCOB




UccnenoBanue Boabl
13 pa3HbIX
HMCTOYHUKOB
Jlaboparopuas
pabota Ne3
«OmnpeneneHue
BOJIONIPOBOJHOM U
JTUCTUITAPOBAHHOMN
BO/JIBI»
Jlaboparopnast
pabota No4
«Oxpacka
WHJIUKaTOPOB B
HEUTpAIBLHOU Cpeiey»

HEOPraHUYECKUX BEILECTB),

Pasznea 3. SAABjenus, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

YucTele BelecTBa U
CMECH.
Knaccuduxkarus
cMecel.

Jleknus.

CdopmupoBaTh NOHATHUS O YUCTOM BEIIECTBE U CMECH BEILIECTB

CriocoObl pazneneHus
cMecel: NeUCTBUE
MarHuTOM,
OTCTauBaHUE,
¢dbuapTpOBaHUE,
BBITTApUBAHHE,
KpUCTAILTU3aIlHs,
JIACTHJLISIIMS.

OO6cyxenue,
«MO3roBOM
HITYPM).

YMeTh XapakTepH30BaTh CYIIHOCTh MIOHATUHA YUCTHIC BEIIECTBA M CMECH M CTIOCOOBI
pazzaeseHus: cMecen

IIpaxTrueckas
pabota Nel «YHucteie
BEIIECTBA U CMECU»

[IpakTnueckas
pabota

3aerHI/ITL TIOHATHA O YHCTOM BCIICCTBEC U CMCCH BCIICCTB




[IpakTnueckas
pabota Ne2 « ouncrka
BOJIbI M BO3/yXa OT
TBEPJIbIX YaCTHI

[IpakTnueckas
pabota

3aKp€HI/ITI) 3HAaHUA O METOJaX OYMCTKH BCHICCTB OT TBEPAbIX YaCTHUI]

Pa3nen 4. OcHoOBBI 3KCIepUMeHTANbHONH XuUMun(19 yacoB)

[TpakTnueckas
pabota Ne3
N3yuenune cBOMCTB
BEIIECTB: HArpeBaHHUe
BO/IbI, HArPEBaHUE
OKCHJIa KPEMHHUSI

(IV).

[IpakTnueckas
pabota

[IpakTnueckas
paborta
Ned«3mepenue
TEeMIIepaTypbl
KHUIIEHUS BOJIBI C
MTOMOIIBIO JaTYUKA
TEeMIIepaTyphl U
TEPMOMETpPa»

[IpakTrnueckas
pabota

Hcnonb3oBanue  mpakTHUECKUX M JAOOpPaTOpHBIX  pabOT,  HECIOXKHBIX
OKCIICPUMCHTOB JIA AO0Ka3aTCJIbCTBAa BBIABUTACMbIX HpG)IHO.]'IO)KGHHﬁ; OITMCAaHUEC
pe3yabTaTOB ATUX padoOT

[IpakTuueckas

[IpakTuueckas

Hcnonn3oBanme MMPAaKTUICCKUX pa60T JIIA

paborta
No5«Onpenenenne
TEeMIIepaTypbl
KPUCTAITU3AIUU
BEILIECTBA»

pabora

MO3HAHUS OKPYKAIOUIET0 MUPA Pa3IMYHBIX METOJOB (HAOIIOICHIE, U3MEPEHUE, OTIBIT,
9KCIIEPUMEHT, MOICTTUPOBAHUE U JIP.)




1 | ®dusnyeckue u Jlexmust [To3HAKOMUTBCS C BAXKHEUIITUME XUM. MIOHATHAMU: PU3NICCKUC U XUMUYCCKHE SBIICHUS,
XUMHYECKUE XHUMHYECKasT PEAKIUsl; YMEHUE OTIINYATh XUMHUYCCKHUE PEAKITH OT PUINICCKUX SIBICHUN
siBJICHUS. Beiaenenue
U TIOTJIOLIEHUE TeIlIa
— TIPHU3HAK
XUMUYECKOMN
peaknuu

2 | IlpakTrueckas [Ipaktuyeckas | Mcmonp3oBaHue MPaKTHUECKUX U TAOOPATOPHBIX PabOT, HECIOKHBIX IKCIIEPUMEHTOB
pabota Neb pabora JUIS JT0Ka3aTeIbCTBA BBIJIBUTAEMbIX MPEANOJIOKEHHUH; ONMKUCAHUE PE3YyNIbTaTOB ATHX
«DK30TEepMHUYECKAs pabot
peaxus»

3 | [IpakTHueckas [IpakTnueckas
pabota No7 pabota
«OHIO0TEpMUYECKAs
peaxus»

4- | CKOpOCTh KomnnektuBHas | 3HaTh onpeAesieHuEe CKOPOCTH XMMHUYECKOW pEeaKIUu U €€ 3aBUCUMOCTh OT YCJIOBUH

5 | XUMHUYECKUX pabora npoTekaHus peakuu. [loHnMaTh 3HaYeHNE TEPMUHOB «KaTaIU3aTOP», KAHTHUOUTOPY,
peaxuit «(epMeHThD».

6- | XumMuieckue KonnexktuBHas | YMeHue xapakTepu30oBaTh OCHOBHBIE MOJIOKEHHS aTOMHO -MOJIEKYJISIPHOTO YYEHHS,

7 | mpeBpanieHusl. pabota MMOHUMATh €r0 3HAYCHHUE
XuUMHUECKHE

pCaKIuu.




XUMHUYECKHE
YpaBHECHUS.
Brinosnnenue
TPEHUPOBOYHBIX
YIPAKHEHUH 110
COCTaBJICHUIO
ypaBHEHUH
XUMHAYECKUX
peakuui

Tunel XUMHUYECKUX
peakuui

Kommekrusnas
pabota

YMeHHE COCTaBIIATh YPABHEHUS XUM. PEAKLUH.

[TpakTnueckas
pabota No8» Turibt
XUMHUYECKUX
peaxkuuiny

[TpakTnueckas
pabota

YMeHue onpenensTh peareHTbl U MPOyKThl PEaKIMH; pacCTaBlIATh KOA(hUIIUEHTHI B
YPaBHEHUSIX PEaKIMI Ha OCHOBE 3aKOHA COXPAHEHHUs MacChl BEIIECTB

Pasznea 5. OcHoBbl pacueTHoit xumun(10 yacon)

Monp — eguHHUIA
KOJIMYEeCTBa
BemecTBa. MoJsipHas
macca.

Brruucnenuns o
XAMUYECKUM
YpaBHEHUSM.

Pemenne
3a1ay4

YMeHnne BRIYUCIIATE: KOJIUUECTBO BCIICCTBA UJIM MACCy 110 KOJIMYECTBY BEIICCTBA UJIU
MacCe€ p€arcHTOB HUJIM IMMPOAYKTOB pCaKIIUun

YMeHne BBIYUCIITH MOJIAAPHYIO MacCy IIO0 (bopMyne COCAUMHCHUSA, KOJIHUYCCTBO
BCIICCTBA, 00BEM UIH MaccCy I10 KOJIMYCCTBY BCIICCTBA,

06"beMy HJIK MaCCC pCarcHTOB UJIKN IIPOAYKTOB pCaKIIUU




3akoH ABorajapo.
Mosnsipabiit 00beM
ra3oB.
OtHocuTeNbHAS
MJIOTHOCTH T'a30B.

YMeHue BBIUUCIATH: KOJUYECTBO BEILIECTBA, 00bEM UJIM Maccy 10 KOJIMYECTBY
BEILIECTBA, 00BEMY HJIM MACCE PEAreHTOB U IIPOIYKTOB PeaKluy; (HAXOAUTh 00BEM Trasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA (M MPOU3BOIUTH OOPATHbIE BBIYUCIICHNU))

Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o Teme
«IIpakTkym no
W3yYECHUIO CBOMCTB
BEIIECTB OCHOBHBIX
KJIacCOB
HEOPraHUYECKUX
COECIUHEHUHN »

Pemenne
3a1a4

YmMmenue: XapaKTCprU30BaTh XUMUYCCKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHNM4CCKUX
BCIICCTB; OINPCACIATh MPHUHAJICKHOCThL BEIICCTB K OMNPCACICHHOMY KacCy
COG)II/IHGHI/If/'I COCTaBJIATH q)OpMy.]'H:I HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ HU3YUYCHHBIX KJIaCCOB

Pa3nea 6. OcHOBBI

3JIeKTpPoJUuTHYecKoi quccounanuu(11 yacon)

[IpakTnueckas
pabota Ne9
«OunCcTKa BOJABI OT
PacTBOPUMBIX
MpUMecen»

[IpakTnueckas
pabota

HccnenoBath 37I€KTPOPOBOTHOCTE BOJIBI B 3aBUCHMOCTH OT CIOCO0a €€ OUHUCTKH

DNEeKTPOIUTHYECKAS
JMCCOLIMAIUs —
rJIaBHOE yCIIoBUE
MPOTEKAHUS PEaKuit
B pacTBOpax.

Jlexus

3HaTh ONMPEICICHUS TIOHITHH <QJICKTPOJIUTY», «HEAICKTPOIUTY, «IIICKTPOIUTHYECKAS
IHUCCOLAALIAD)




19 | DnexTponuTHYECKas «Mo3srosoii 3HaTh ONPEJEIICHUS TOHIATUN «KHCIIOTa», «OCHOBAHUEY, «COJIbY» C TOUKU 3pEHUSI TEOPUU
JMCCOLMAIUsS KUCIIOT HITYpM», NEKTPOJIUTUYECKOM Tucconranuu. YMeTb OOBSICHATH 00IIHME CBOMCTBA KUCIOTHBIX U
, IeJ104el U coJielt. O6cyxenune IIEJIOYHBIX PACTBOPOB HAJIMUUEM B HUX HOHOB BOJOPOJA U THIPOKCH]T - HOHOB

COOTBETCTBEHHO, a TAK)XE COCTABJIATh YPaBHEHUS 3JEKTPOIUTHUECKON AUCCOLMALINU
KHCIIOT, OCHOBAHHUI1 U COJICH.

0 | [IpakTHueckas [Ipaktnueckast | [IpowyIrOCTpUPOBATH SKCIIEPUMEHTOM KIacCH(PUKAIINIO BEIIECTB Ha AJIEKTPOJIUTHI U
pabora Nel0 pabora HEDJIEKTPOJIUTEI
«INEKTPOTUTHYECKAS
JICCOLIMAITUS

1 | IlpakTuueckas 3aKpenuTh NOHITUS «CHIIBHBII» U «CIIa0bli» IEKTPOJIUT.
pabotaNel 1
«CunpHble U cialble
AIIEKTPOJIUTHI»

2 | IlpakTnueckas HmeTh nipeacTaBiieHre O pOIu TEMIIEPaTyphl B 3JIEKTPOJIUTHUECKON AUCCOIMAIINN
pabotaNel2y»
Bnusuaue
TEeMIIepaTypbl Ha
JIMCCOLIUALINION»

3 | [IpakTuueckas [Ipaktnueckas | MMeTh mpencTaBieHHe O BIMSHUN KOHIICHTPAIIMHM PACTBOPA AIIEKTPOIUTA HA €ro
pabota Nel3 paboTa
«Bnusnue ANEKTPOIUTUYECKYIO TUCCOLIUALIUIO
KOHIICHTpaluu

pacTBopa Ha
JUCCOLIUALIIIO»




Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«DNEKTPOTUTHYECKAS
JTUCCOTTHAITUSY

Pemenne
3a1a4

YMeTh 0CyIIECTBIIAT XUMUUYECKHE OIBITHI HA 3HAHUE KAYECTBEHHBIX PEaKIINii;
COCTaBJIATh IOJIHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS HEOOPATUMBIX PEAKIUI U
Pa3bIACHATD UX CYIIHOCTh. XapaKTepU30BaTh YCIOBUS TEUEHUS PEAKLIUN, UIYIUX J10
KOHIIa, B paCTBOPaXx JIEKTPOJIIMTOB

>aznen 7. [IpakTMKYM 10 M3y4YeHHUI0 CBOMCTB BellleCTB OCHOBHBIX KJIACCOB HeOPraHudeckux coequHenuii(11 yacos)

8-
9

OKcHuIbI:
Kiaccudukanus,
HOMEHKJIATYypa,
CBOIICTBA,
MOJIy4eHHue,
MIPUMEHEHHUE.
JlaGopaTopHBIiA OTIBIT
No5. HaoOmronenue
pacTBOPUMOCTHU
OKCHJIOB aJIFOMHUHUS,
HATpUsl, KaJbLUs H
MeJH B BOJIE.

2

Kpyrusii cron,
J/p.

YMeHue Ha3pIBaTh COEAMHEHNUS U3YUYEHHBIX KI1acCOB (OKCHJIOB); ONIPENENISTh
MIPUHAJISKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIacCy COeTMHEHH (OKCHIaMm);
XapaKkTepu3oBaTb XUMHUYCCKUC CBOICTBAa OCHOBHEIX KJIACCOB HCOPraHMYCCKUX BCIICCTB
(oxcumoOB); CcOCTaBIATH (HOPMYJIBI HEOPTaHWYECKHX COCAMHEHUN W3YUYECHHBIX
KJIaCCOB (OKCHJIOB)

IM'mapoxcupl.
OcHoBaHu4:
Kiaccudukanus,
HOMEHKJIATypa,
MOJIy4eHHUE.

Jleknus

YMenune Ha3bIBaTh COCAUHCHHA U3YYCHHBIX KJIaCCOB (OCHOBaHHﬁ), OIIPCACIIATH
IMPUHAMJICKHOCTD BCHICCTB K OIIPCACIICHHOMY KJIACCY COGI[I/IHGHI/Iﬁ (OCHOBaHI/IHM)

IIpaxTrueckas
paboTta Nel4 «
Omnpenenenne PH
pacTBOpOB»

IIpakTrueckas
pabota

CdopmupoBath npecraBieHre o PH kak 0 XapakTepUCTUKE Cpel




[IpakTnueckas
pabora Nel5
«Peaxius
HEUTpAIM3aL1
B3anmonericteue
TUAPOKCH/Ia HATPUS C
COJISTHOM KUCJIOTOW

N3yunTh CyIIHOCTH pEeaKIMU HEUTPAIN3ALUT

3 | AM(poTepHBIE OKCHIBI Joxnansl YMeHHe  XapaKkTepu3oBaTh  XMMHMYECKHME  CBOWCTBA  OCHOBHBIX  KJIacCOB
Y THJIPOKCH/IBL. HEOPraHMYEeCKUX COEAMHEHUN (aM(POTEPHBIX HEOPraHUUECKUX COCIUHEHN )

4 | Kucnoter. Cocras. KonnexkruBHas | YMeHue Ha3bIBaTh COEAMHEHUS N3YUYEHHBIX KIaccOB (KHUCIIOT); ONPEAETATh
Knaccudukanus. pabora MIPUHA/IIEKHOCTH BEIIECTB K OIPECIEHHOMY KJIacCy COeIUHEHHH (KUCIIOT); yMEHUE
Homenknarypa. COCTaBJISATH ()OPMYIIBI HEOPraHUYECKUX COSAMHEHUH N3y4EHHBIX KIacCOB
[TomyueHnue KUCIoT.

5 | Xumudeckue KonnektuBHas | YMeHUE COCTaBIsATh YPAaBHEHUSI XUMHUUECKUX
CBOMCTBa KHCJIOT pabota peakuui, XapakTepU3yIOIIUX XMMHYECKHE CBOMCTBA KUCIIOT; YMEHHE pPaclO3HaBaTh

JlaGopaTopHBIl OIBIT
Nob6.
Bsaumonelicteue
METaJJIOB (MarHus,
[IMHKA, jKee3a, ME/IN)
C pacTBOpaMHU KHUCIIOT

OIIBITHBIM ITYTEM PACTBOPLI KUCJIIOT U HICJ'IO‘ICFI




6 | Comm. KomnextuBHast | YMeHHUE COCTaBIATH POPMYIIBI HEOPTAHUUECKUX COCTUHEHNI H3yYEHHBIX KJIACCOB
Krnaccudukarus. pabota (couteit); yMeHHE Ha3bIBATh COCAMHEHUS U3YUCHHBIX KIAcCOB (COJIeH); OMpeaesiTh
Homenknarypa. IPUHAJJIEKHOCTD BELLIECTB K ONPEACICHHOMY KJIacCy COEAMHEHUH (coJieil); yMeHue
CriocoObl nostyueHus COCTaBJIATH ()OPMYIIBI HEOPTAHUYECKUX COSTUHEHHH
coJien

7 | CoiicTBa coeit KonnexkruBHast | YMeHue xapakTepu3oBaTh CBOMCTBA

pabora W3YYEHHBIX KIJIaCCOB HEOPraHMYECKHWX BelIecTB (coJiel); yMEHHE COCTaBIIAThH

YPaBHEHUSI XUMUYECKUX PEAKIUH, XapaKTePU3YIOINX XUMUYECKNE CBOWCTBA COJIEN

Ypoxk 060061m1eHme

TlonBenenne UTOroB
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