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TOUKA \! POCTA

OO1epa3BrBaroIas IporpaMma JIOIMoJHUTEIIBHOIO 00pa30BaHUs IEPBBIE IIATH B XUMUN»

8 ki .

TOYKA POCTA
e nporpaMmsi:

dopMupoOBaHUE Y y4alllUXCsl HAYYHBIX MPEICTABICHUI O XMMHUU B IIOBCEIHEBHOM JKM3HU YEJIOBEKA 4epe3 NpoOyKIeHue UHTepeca U
pa3BuTHE TPO(PECCHOHATBHBIX CKIOHHOCTEN K MPEIMETY XUMUS.
3amauu:

Oo0pa3oBaTte/ibHbIE:

PaCIIHPUTEL KPYrO30p YUAINTUXCS O MUPE BEIIECTB;

HCII0JIB30BAaTh TCOPETUUCCKUC 3HAHUSA 110 XUMHUHU HA ITPAKTHUKE,

00y4YUTh TEXHUKE O€30MaCHOCTH MPHU BHIMOIHEHUH XUMHUUECKUX PEaKIInii;

chopMUpOBaTh HaBBIKU BBITIOJIHEHHSI MPOEKTOB ¢ Hcnoib3oBanueM UKT u uudposoro o6opynoBanus;

BBISAIBUTH TBOpLIeCKI/I O)IapéHHBIX 06yanOIHHXC${ U IIOMOYbUM HpOS[BI/ITI) ce6$[.
Pa3zBuBaromue:

® CIOCOOCTBOBATH PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00YJaIONINUXCS;

e ¢dopmupoBats MKT-koMIIeTEeHTOCTH;
BocnuraresbHble:

® BOCIHHTATb CaAaMOCTOATCIBHOCTE IIPH BBIIIOJTHCHHUHN pa6OTBI;

® BOCIHMTATh HyBCTBO B3aWMOIIOMOIIH, KOJUICKTUBU3MA, YMCHUC pa60TaTB B KOMaH/JE; BOCIHTATh YyBCTBO JIMYHOU
OTBETCTBCHHOCTH.

Ilnanupyembie pe3yJbTaThl 0CBOEHHSI Y4€OHOI0 NpeaMeTa « XMMHU» ¢ ONMCAHUEM YHUBEPCAJbHBIX YUeOHBbIX A€ CTBHI, 10CTUTAeMbIX
00y4aro UMM Ccst

Juunocmuole pe3yivmamol

OO0yyaromuiics MOIY4UT BOZMOKHOCTH JJIs1 (GOPMUPOBAHUS CIEAYIOIIMX JIUYHOCTHBIX Y'Y /I

¢ OIIPCACIICHUEC MOTHUBAIIUN U3YUCHUSA yqeGHoro MaTtepualia;
¢ OCHHBAHUC YCBANBACMOI'O yqe6Horo Marepurajia, UCX0Asd U3 COOUAJIbHBIX U JINYHOCTHBIX HeHHOCTeﬁ;

¢ IIOBBIIICHHUEC CBOCTO O6paSOBaTeJ'ILHOFO YPOBHA U YPOBHSA TOTOBHOCTU K U3YYCHUIO OCHOBHBIX UCTOPHUYCCKUX COGBITHﬁ, CBA3aHHBIX C
Pa3sBUTUCM XUMHUHU U O6IJ.[€CTB3;



* 3HAHUE NIPABUJI IIOBEACHUS B YPE3BbIYANHBIX CUTYaLIUAX; TOYKA \!POCTA
* OIICHMBAHUE COIMATIBHON 3HAUMMOCTH Mpo(deccuii, CBA3aHHBIX C XUMUEH;

* BJIaJICHME NpaBUiIaMy 0€3011acCHOTr0 OOpallleHusl C XMMUYECKUMU BEIIECTBAMU U 000pYI0BAaHUEM, MPOSIBICHUE IKOJIOTUYECKOM

KYJIBbTYPHI .

Memanpeomemruvle pe3yabmambol

PerviassTuBHbI€e

OOyuaromuiics MoIy4UT BOZMOKHOCTH 7151 (GOPMUPOBAHUS CIEAYIOMIUX PEryIsTUBHBIX Y'Y [

* [IeJIeTIOIaraHKe, BKIII0Yasi MOCTAaHOBKY HOBBIX II€JIeH, MpeoOpa3oBaHUe MPAKTUUECKOM 3a/1auil B TIO3HABATEIBbHYIO, CAMOCTOSTEIbHBIN
aHaAJIN3 YCIIOBUM JTOCTHKEHUS 11€7TM Ha OC- HOBE yUE€TA BHIJICIICHHBIX YIUTEIIEM OPUEHTHUPOB JICUCTBUS B HOBOM y4EOHOM MaTepHae;

* IUIAHUPOBAHUE ITYTH JIOCTHIKEHUS LIETIEH;

* YCTaHABJICHUE 1IETIEBBIX MPUOPHUTETOB, BBIJICTICHUE AIbTEPHATHBHBIX CIIOCOOOB JIOCTHKEHUS 1IeTTH U BBIOOP Hambosee 3pHEeKTUBHOTO
croco0a;

* YMEHUE CaMOCTOSITEILHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIATH UM;

* YMEHHE MPUHUMATh PEIICHUS B MPOOJIEMHOMN CUTYaIlNH;

* IOCTAaHOBKA YYEOHBIX 3aJ]1a4, COCTABJICHHE IJIaHA U TTOCJIEI0BATEILHOCTH JICHCTBUI;

* Opra"u3anus pabodero MecTa IMpy BHITIOJTHEHHH XMMHUYECKOTO SKCIICPUMEHTA;

* IPOTHO3UPOBAHUE PE3YIHTATOB 00YUEHUs, OLICHHBAHNE YCBOCHHOTO MaTepuala, OlleHKa KaueCTBa M YPOBHSI MMOTY4YE€HHBIX 3HAHUH,
KOppPEKIHUS TUIaHa U crioco0a ACHCTBUS MPU HEOOXOMMOCTH .

Ilo3HaBaTeJdbHBIE

OOyuaromuiicss HOJYYUT BO3MOXKHOCTB JUId (POPMUPOBAHMS CIETYIOUINX MTO3HABAaTENbHBIX Y'Y I:
* [IOMCK U BBIJIeJIeHHE UH(OpMaIINH;
* aHAJIN3 YCIOBUH U TpeOOBaHMM 3a7auM, BEIOOP, CONIOCTaBIEHNE U 000CHOBAHUE CIIOCO0a pelIeHHs 3a]auH;

° BLI60p Hanboee B(I)(I)GKTI/IBHLIX CII0CO00B peHICHUA 3aJa49U B 3aBUCUMOCTH OT KOHKPCTHBIX yCJIOBHﬁ;



* BBIIBIDKEHHE U 000CHOBAaHUE TUIIOTE3BI, BBIOOP criocoba e€ MpoBepKH; '
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* CAMOCTOSITEIBHOE CO3JaHUE ANITOPUTMA JIEATEIBHOCTH MPH PEIICHUH PO0IeM TBOPYECKOTO M TOUCKOBOTO XapaKTepa; v

* YMEHUS XapaKTEPH30BaTh BEIIECTBA 10 COCTABY, CTPOSHHIO U CBOWCTBAM;

* OIIMICBIBAaHHE CBOWCTB: TBEPABIX, )KUJKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHNE X CYIECTBEHHBIX IPU3HAKOB,;

* 1300pakeHUE COCTaBa MPOCTEHIINX BEHIECTB C IIOMOIIBI0 XUMHUECKUX (POPMYIT U CYIIHOCTH XUMUYECKUX PEAKIHi ¢ TOMOIIBIO

XUMHUYECKUX YPAaBHECHMIA;

* IPOBEJICHNE HAONIOICHHI, OTIMCAaHUEe TTPU3HAKOB M YCJIOBHIA TEUEHUSI XUMHUYECKIX PEaKIUil, BHITIOJTHEHUE XUMHUYECKOTO

HKCTIEPUMEHTA, BHIBOJIBI HA OCHOBE aHAIN3a HAOIOICHHI 32 SKCTIEPUMEHTOM, PEIISHHE 3aj1ay, MOJyYeHHe XUMUIEeCKOH HH(opMaIim

U3 Pa3INIHBIX ICTOYHUKOB;

* YMEHHE OPTaHU30BBIBAThH HCCIIEIOBAHNUE C IENTBIO0 IPOBEPKH THITOTE3;

* YMEHHE JIe1aTh YMO3aKII04YeHNs (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBL;

* yMeHUE 00BbEKTUBHO OLIEHUBATh MH()OPMAIMIO O BEIIECTBAX U XMMHUUYECKHX MPOLIeccax, KPUTUUECKH OTHOCUTBCS K IMCEBAOHAYYHOM

nHpopMaIuu .

KoMMyHHKaTHBHEIE

OO0yuaromuiicst MOJIY4UT BO3MOKHOCTD JUTsl POPMUPOBAHUS CISAYIOMNX KOMMYHUKATHBHBIX Y'Y /1

® [I0JIHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBHUH C 3a/lad4aMH U YCIOBUSIMU KOMMYHUKAIINH;

® aJeKBATHOE MCIOJIb30BAHUE PEUEBBIX CPEJCTB IS YUaCTHUS B JUCKYCCUU U apTyMEHTAI[MU CBOCH MO3UINHI, YMEHHE MIPEACTABIATh
KOHKPETHOE COJIep>KaHHe C COOOIIEHUEM €T0 B MUCbMEHHOM U YyCTHOH (hopMe, oIipe/ielieHne CliocOO0B B3aUMOICHCTBY,
COTPYJHHYECTBO B MOKCKE U cOOpe MHPOpMAIIH;

e OIpeereHne Crioco00B B3aUMO/ICHCTBUS, COTPYAHHUECTBO B MOMCKE U cOope nH(popmaluuy, ydactue B TUaore, MiIaHUPOBaHNe
o01Iux crnoco6oB paboThI, MPOSBICHHUE YBA )KUTEIHLHOTO OTHOIIEHHSI K APYTUM YUaIIUMCS;

® ONUCAHHUE COJEP>KAHUS BBINIOJHSAEMBIX JIEUCTBUH C 1I€JIbI0 OPUEHTUPOBKHU B MPEAMETHO- MPAKTUUECKOU JI€ATEIbHOCTH;

¢ YMCHHA YYUTHIBATH PA3HBIC MHCHUSA U CTPCMUTHCA K KOOpJAUWHALIUU PA3JIMIHBIX MO3UIUM B COTPYAHUUCCTBC,
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e (opMynHpoBaTh COOCTBEHHOE MHEHHE U TIO3HIUIO, APTYMEHTHPOBATh U KOOPIUHUPOBATH €€ C O3ULUAMU MMAPTHEPOB B
COTPYIHUYECTBE MPHU BBIPAOOTKE OOIIETO PELICHHS B COBMECTHOM JIEATEILHOCTH;

® OCYUIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOUMYIO B3aMOIIOMOIILb;

® [UIAHUPOBATH OOIIHE CIIOCOOBI PAaOOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OIICHKY JeCTBUN apTHEPA, YMETh yOeKIaTh;

® CIIOJIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPEJCTBA JIJIsl OTOOPaKEHUSI CBOMX YYBCTB, MbIC- JIE, MOTHBOB U NTOTPEOHOCTEN;
0TOOpaxkaTh B peuu (onucaHue, OObSICHEHHUE) COJIEpyKaHUE COBEPIIaEMbIX JEHCTBUM, KaK B (popMe TPOMKOM COLIMATN3UPOBAHHOMN
peun, Tak U B GopMe BHYTPEHHEN peun;

® pa3BHBaThb KOMMYHUKAaTUBHYIO KOMIIETEHIINIO, UCIOJIb3YS CPEJICTBA YCTHOM M MUCbMEHHOM KOMMYHHUKAIMU IpU padoTe ¢
TEKCTaMU y4eOHHKA U JOTOJIHUTEIbHON JTUTepaTypOid, CIPABOYHBIMU TAOIUIIAMHU, TPOSBIIATH TOTOBHOCTD K YBKEHUIO MHOM
TOYKH 3pEHUS ITPU 00CYKJIEHUH PE3yIbTaTOB BHIIIOJHEHHONW pabOTHI .

IlpeaMeTHBbIE PE3YVIbTAThI

OO6yuaromuiicss HayIuTCs:

* IPUMEHSTH OCHOBHBIC METO/IbI TIO3HAHMS: HAOIOACHUE, H3MEPEHHE, IKCIIEPHMEHT;

* ONIIMCHIBATh CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICISS X CYIIECTBEHHBIC IPU3HAKY;

* PacKphIBaTh CMBICI 3aKOHA COXPAHEHUS MAacChl BEIIECTB, aTOMHO-MOJICKYIISIPHON TEOPUH;

* pa3IM4aTh XUMUYECKHAE U (PU3HUECKHUE SBIICHHS, HA3bIBATh IPU3HAKU U YCIIOBHSI MPOTEKAHMS XUMUYCCKUX PEaKIUii;

* coOrOIaTh MpaBUIIa 0€30MaCHO pabOTHI IPH MPOBEACHUH OIBITOB;

* [10JIb30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U TTOCYIOH;

* [10JIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh (PU3MUECKHUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHHH, TPOBOAUTH OMBITHI,
MOATBEP)KIAI0IIME XUMUYECKUE CBOMCTBA N3YUYEHHBIX KIIACCOB HEOPTaHUYECKHX BEIIECTB;

* PacCKpbIBATh CMBICII IOHSITUS «PACTBOPY», BBIYUCISATH MACCOBYIO JOTI0 PACTBOPEHHOTO BELIECTBA B pACTBOPE, TOTOBUTH PACTBOPHI C

OIIPENENEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BEILIECTBA;
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* XapaKTepU30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOIMCTB BEUIECTB OT THIA KPHUCTALUTUIYECKON PEIIETKH, OTPEACISTh BUJ XUMHUYECKON
CBSA3U B HEOPraHUYECKUX COCIUHECHUAX;
* PaCKpbIBaTh OCHOBHBIE IIOJIOKEHUS TEOPUN NIEKTPOJIUTUIECKON AUCCOLUALMH, COCTABIISATh YPABHEHUS JIEKTPOJIUTHYECKON
JUCCOITUAIIMN KUCIIOT, IIEJI0YeH, COJIeH U peakiinii MOHHOTO OOMEHa;
* PaCKpbIBATh CYIIIHOCTh OKMCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI, OIIPEAEIATE OKACIUTEND U BOCCTAHOBUTEIb, COCTaBJIATh
YPaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH;
* Ha3bIBaTh (DAKTOPBI, BIMSIOIINE HA CKOPOCTh XUMHUUECKON PEaKIINH;
* XapaKTepU30BaTh B3aUMOCBS3b MEXK]y COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJUIOB U METAJLIOB;
* IPOBOJUTH OIIBITHI MO MOJIYYEHHUIO U U3Y4EHUI0 XUMHUYECKUX CBOWCTB Pa3JIMYHbIX BEIIECTB;
* IPaMOTHO 00paIIaThCs C BEUIECTBAMH B MIOBCEAHEBHON KHU3HHU .

OO0yuaromuiicst MOJIy4UT BO3MOXKHOCTh HAyUUTHCS:
* BBIJIBUTaTh U NPOBEPSTH IKCIIEPUMEHTAIIBHO TUIIOTE3bl O XUMUYECKHUX CBOMCTBAX BEILECTB HA OCHOBE X COCTaBA U CTPOCHHUS, UX
CIOCOOHOCTH BCTYNaTh B XUMUYECKHUE pe- aKLUH, O XapaKTepe U MPOIYKTaX pa3InYHbIX XUMUYECKUX PEAKIIHIA;
* XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOECHHUIO M CBOMCTBAM, YCTAaHABIMBATh IIPH- YUHHOCIJIEICTBEHHBIE CBSI3U MEKy JaHHBIMU
XapaKTEepPUCTUKAMHU BEIIECTBA;
* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSM;
* IPOTHO3UPOBATH CIOCOOHOCTH BEILIECTBA MPOSBISATH OKHUCIUTEIbHBIE MIIM BOCCTAHOBUTENBHBIE CBOWCTBA C YUETOM CTEIEHEH
OKHUCJICHUS JIEMEHTOB, BXOSIIUX B €r0 COCTAB;
* BBIJIBUTATh U MIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O pe3yJbTaTaX BO3JACUCTBUS PA3IMUHBIX (PaKTOPOB HAa U3MEHEHHE CKOPOCTH
XUMUYECKOHN PEaKLUH;
* HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS ISl SKOJIOTMYECKH IPaMOTHOTO MOBEJIEHHSI B OKpY»Katollel cpeae;
* HCIOJIB30BaTh NPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMY IIPU BBIMOJIHEHUH MTPOEKTOB U PEIIEHUH YUeOHO-HMCCIIe10BaTeNbCKUX 3a/1a4

10 U3Y4YCHUIO CBOﬁCTB, CII0CO00B NOJIY4CHHUA U paCliOo3HABAHUA BCUICCTB,
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* OG’LCKTI/IBHO OLICHUBATH I/IH(bOpMaI_H/IIO 0 BCHICCTBAX U XUMHUUYCCKUX IMPOUCCCAX;
¢ OCO3HaBaTb 3HAYCHUC TCOPCTUICCKUX 3HAHUU 110 XUMUH JJIA HpaKTI/IquKOﬁ JACATCIIBbHOCTH YCJIOBCKA,
® CO3I[aBaTI)MOZIGJII/II/ICXCMI)IIIJIFIpeHICHI/ISIleG6HBIXI/IHO3HaBaTeJH>HI)IX321[[a‘-I;HOHI/IMaTI) H€06XOI[I/IMOCTL CO6JIIOIICHI/I$I HpCIIHPICﬁHPIfI,

npeajaracMbiX B MHCTPYKIUAX 110 UCIIOJIB30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XUMHHU U Aap .

CBs3b CoAcpKaHUusl MPpOrpaMmMbl BHeypo‘lHOﬁ JCATECJIBbHOCTH C yqeﬁnban npeamMmeTamMu:

Kpr BHCypOLIHOI\/'I JACATCIBHOCTH I/II[GI71HO " COACPIKATCIIBHO CBA3AaH C 0a30BEIM KypCOM XWUMHUHU U MO3BOJACT MNOAACPKUBATH B3aUMOCBA3b

TEOPUHU U TPAKTUKH, POPMHUPYET YCTONUUBYIO OTPEOHOCTh MPUMEHSTDH MOTy4E€HHbIE 3HAHUS U HaBBIKU B ITOBCEIHEBHOM JKU3HMU.
[IporpamMma mocTpoeHa Ha OCHOBE MeKIpPeAMETHON MHTerpauuu ¢ GU3NKON, MaTeMaTUKOM, OMOJIOTHEN U IPYTHMU €CTECTBEHHO-HAyYHBIMU
IpeaMETaMHU.

Oco0eHHOCTH peajM3alMu NPOrpaMMbi:
DopMbl 3aHATHH:
B o6pazoBaTenbHOM Mpoliecce UCIOIb3YIOTCS pa3inuHble (POPMbI IPOBEACHUS 3aHATHSL:
Oecenpl;
JIEKIUU;
CEMMHAapBI;
MIPAKTUYECKOE 3aHATHE;
XUMUYECKUH IKCTIEPUMEHT;
paboTa Ha KOMIIBIOTEPE;
9KCKYPCHH;
BBITIOJIHEHUE U 3alIUTA IIPOEKTOB.

Pe:xum npoBenenusi: 34daca B rox - 1 pa3 B Hezpento. Bee 3aHsTHS IO BHEYPOUHOM JESITENILHOCTH MPOBOSATCS MOCIE BCEX YPOKOB OCHOBHOIO
pacnucanus, MPoJI0JHKUTENLHOCTh COOTBETCTBYET pekomeHaanusam CanlluH, 1. e. 40 munyT.
Buabl gesiTeIbHOCTH: TIPETyCMOTpEHbI TeopeTndeckue (204.) u mpaktuyeckue 3anatus (144.).

®opMbl yuéTa 3HAHMNA, YMEHHI IPH peau3auuu NPOrpaMMbl.

Ompoc;

Ob6cyxenue;

CamocrosTenbHas padbora;

TectupoBanue;

IIpe3eHTanus 1 3ammTa TBOPUECKOM paboThl (POEKTHI U Jp.).

B xoH1ie yqeGHoro roaa O6yanOHIHﬁCH JAOJDKCH BBITIOJIHUTL U 3alIUTHUTD ITPOCKT.



TeMaTHYeCKHii IJIAaH MPOrpPaMMbl BHEYPOYHO# JeITeIbHOCTH «MHP XUMHH»
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Ne | Haspanue pazzgena Tema 3anaTHA Bcero IIpak-
Teopus
n/n 4acoB THKA
Paspea 1. BBonanoe 3aunsarue. 1
1 Beenenue. (2u.) 2
MecTo XUMHHU B €CTECTBO3HAHUH 1
Paznen 2. Bemiectsa. [Ipuembl oOpalieHus ¢ BEIECTBAMHU. 1
JKCcnepUMEeHTATbHbIE
OCHOBBI XUMHH. (84.) [IpaBuna Oe3omacHOi pabOTBI TMpH TIPOBENEHHMM OKCIEPHMEHTa. TexHHKa 1
7a00paTOPHBIX PadoT.
HarpeBaTenbsHbIe TPHOOPHI.
Uucteie BelecTBa, 0000 uncThie BemecTa. [Ipumecu. Cmecn. 8 1
2
MerToapl MO3HAHUS B €CTECTBO3HAHUU. 1
Bona. PactBopsl. Mopckasi 1 pecHast Bozna. buonoruueckue »xHIKOCTH 1
MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA, WIH MPOLIEHTHAS KOHIICHTPAIU 1 1
BEIIIECTBA B pacTBOpe
HaceImeHnHbIe 1 IepechIeHHBIE PACTBOPHI. 1
Pasnea 3. MonenupoBanue 1
3HakoMuMCSl € MHPOM
HAHOYACTHII Crtpoenue BemectBa. Pazmeps! uactuil. HanogacTutisr 1 1
(84.) Komnonaneie cucTeMsl: modBa, TIHHA, IPHPOIHEIE BOIBL, BO3AYX JBIM, MUHEPAIIBI, 1
xJ1e0, MOJIOKO, Macio, KpoBb. .. KonmonaHpIe 1 ICTHHHBIE PaCTBOPHI
3 Mertopp! 1 cpeAcTBa IMIIUPHYECKOTO UCCIECTOBAHMUS 8 1
Kak creneHns m3MeNp4eHHOCTH BIMSACT HA OOIIYIO IUIOMAIH COMPHKACAFOIIIX CS 1
YaCTHI]
HaHo00BEeKTH M O0YCIIOBIEHHOCTh MX YHUKAIBHBIX CBOWCTB PE3KUM YBEIMYCHHUEM 1 1
IDIOIIAN TOBEPXHOCTH YACTHII
4 Pasgen 4. Won. Bosronka iioga. Mox n3 antekn 6 1




Xumusi Ha cTpaxKe «MaprannoBkay. [lepmanranar kanus 1
310pOBbSl. (64.)
ITepexuce Bomopoaa. CBoiicTBa U MPUMEHEHUE IEPOKCUIA BOAOPOIA 1
AUCTHICATUIIIOBAs KUCIIOTa. ACKOPOMHOBAs KUCIOTa 1
«3eIeHKay WK OPUIIMAHTOBBIA 3€IICHBIH 1
«MBUI0 YynecHoe» 1
Paznen 5. Caxap, kpaxmall, IeJUTI0JI03a — POJACTBEHHUKH TIIFOKO3bI 1
XuMus UL
AJIOMUHUH: BETUKUI U yXKaCHBIA 1
(54.)
5 YkcycHas Kuciora 5 1
«CorleHas Halla JKU3Hb» 1
Bpen HutpatoB: Mud wim npasaa 1
Pa3znea 6. Otan BEIOOpa TEMBbI, TOCTAHOBKH IIEJIH, 3a]1a4 UCCIICTOBAHUS . 1
PaGora Hax npoekTamu.
11 | Gw) Otan BBIIBIKCHUS TUITOTE3bI. 5 1
Otan TIAaHUPOBAHUS MYTH TOCTIDKEHHS IIeJed HCCIeIOBaTENbCKUX (IMPOECKTHBIX) 1
pabot u BEIOOpa HEOOXOJIMOT0 HHCTPYMEHTAPHSL.
Otan npoBeAeHUsT y9eOHOro MccieqoBaHus (IPOEKTHOH paboThl) ¢ MPOMEKYTOUHBIM
KOHTPOJIEM 32 XOZOM BBIIOTHEHUS M KOPPEKIHEN pe3yIbTaToB. 1
Oran opopMIleHH, TIPEACTABICHNUS (3aIIUTHI) IPOIYKTA MPOSKTHON pabOThI 1
HUTOrOoO: 34 18 16

Coaep:kaHue Kypca

I/IHCTPYKTEDK 10 TEXHUKE OE30MMacHOCTH IMPOBOAUTCA HA KAKIAOM 3aHATUH ICPEA ITPOBCACHHUEM SKCIICPUMCHTA.
1.BB€)1€HI/IG 1.1 Beoonoe 3anamue. 3HaKOMCTBO yqamuxcsa ¢ HOBbIM y‘le6HHM KypCOM BO BHeypquoﬁ ACATCIIBHOCTH.

1.2 Mecmo xumuu ¢ ecmecmeoznanuu. 3apoxJeHue XUMHUU Kak Haykd. CBsi3b XUMHUM C MIPAKTUYECKOHN KU3HBIO uenoBeka./Ipakmuyeckas
yacms.Co37JaHuE TTO3HABATEIBHBIX KPOCCBOP/IOB M IPYTUX MHTEPAKTHUBHBIX ynpakHeHuid Ha LearningAps.org wiu MyTest.



2. DKcnepuMeHTAJIbHbIE 0CHOBbI XUMHH
Bewecmea. Ilpuemsl odpawienus c eewjecmeamu.

N3yuenne mpaBusl TEXHUKHA O€30MACHOCTH, MPEAYNPEKIAOIMUX W 3amnpemarmux 3HakoB. [lepas momomb. [IpoTuBOmOKapHBIE
CpEICTBA 3aIUTHI.
3HAKOMCTBO C BEIIIECTBAMH, BCTPEUAIOIIMMHUCS B OBITY: MOHAsI HACTOWKA, ME/b, aTFOMUHUM, COJIb, MUILIEBAs COJA, JUMOHHAS KHCIIOTA,
YKCYCHasi KUCIIOTa, BOJIa, MEIHBIN Kynopoc. OTinyue BemecTB o Gu3nIeCKUM CBOWCTBAM: arperaTHoe COCTOSIHUE, IIBET, 3arnax, BKYC,
pactBopuMOCTh. [IpaBuia xpaHeHHs BemiecTB B jabopaTtopuu. TOKCHYHOCTH BEHIECTB IS KMBBIX OPraHU3MOB OIPEACNSAETCS UX
XUMUYECKUMHU CBOMCTBaAMH, MX CIOCOOHOCTBIO BCTYNaTh B XMMHUYECKHE peakiuu. [IposBieHHUs TOKCHYHBIX BEUIECTB y YEJIOBEKA:
XUMHUYECKUN 0XKOT, pa3IpakeHHe CIM3UCTBIX 000J0UYEK, KaTap MbIXaTEIbHBIX IMyTEH, aJJIEPrUUeCcKHe PEaKIuu, OCTPhIE JEPMATHUTHI,
KaHIIEPOTEHHOE JEHCTBHUE, TIOPAXXEHUsS OpPraHOB, BO3MOXKHOCTH JIETaNbHBIX HCX0J0B. IIpaBuima orbOopa BemiecTB (TBEpPIBIE,
MOPOIITKOOOpa3HbIE, KUJIKHUE, BOJHBIE PACTBOPHI, 0CO00E BHUMAaHHE — paboTa TOJIBKO C MaJbIMH 00ObeMaMH BEIIECTB).
Tecm na ocHOBe 3a7aHuii u3 oTkpeIToro 6anka GUIIN (pazmen «MeToapl MO3HAHUSY)

Ilpasuna 6e3onacnoit pabomost npu npoeedenuu Ixcnepumenma. Texnuka nadopamopusix paoom.

3HAKOMCTBO C JIA0OpaTOPHBIM 00OPYIOBAaHUEM: CTCKJISTHHAS MOCYAa (XMMHUYECKUE CTaKaHbI, KOJIObI, BOPOHKH, JCTUTEILHBIC BOPOHKH,
MepHas TIOCy/Aa), BEChl, INTATHBBI I MPOOMPOK ¥ TPHOOPOB, HArpeBaTelbHBIA NpUOOp-cIUpTOBKA, (apdopoBas mocyna
(BBIMMapuBaTENIbHbIC YAIKU, TUTJIH, CTYIKU, UIIATEeIN) U Jp.
be3onacuas paboTta co cTekiaoM, mpoOKamMu (JIEMOHCTpAIUs PE3KU CTEKISHHBIX TPYOOK, NX HArpEeBaHUS I U3MEHEHUS (POPMBI).
IIpaxmuueckas uacme.
C6opka mpubopa i1 mosrydeHus razoB. [IpoBepka Ha repMEeTUYHOCTH. 3aKperjieHHe ero Ha mraTuBe. PucyHok nmpubopa npu nomouu
Tpadapera.

Hazpesamenvhnuvle npuodopul.

CrnuptoBka. ['azoBas ropenka. [Tnutka. Bongsnas 6ans. Haznauenune HarpeBaTeIbHBIX PUOOPOB.

N3ydeHne CUpPTOBKU: COCTABHBIE YACTH U UX (PYHKIIUS.

I'oproyee TOTUIMBO AJIsi COMPTOBOK: 3TUIIOBBIN cIUPT. OCOOEHHOCTH peaklny TOPeHHs: BblJieieHre Teria u ceta. Cyxoe roprouee
[IpaBuna HarpeBaHusi MpoOUPOK C BOJHBIMH pacTBOpamH (IIpeIBAPUTENBLHBIN MPOrpeB BCel MOBEPXHOCTH, 00S3aTENbHBIM HAKIOH
MPOOHPKH, OTBEPCTUE TPOOUPKHU «OT ceOs», 3aKpeIICHUE JAepKaTess IPOOHUPKH).

Hcnonb3oBanue TUTIIEH Mpy IPOKaIMBaHUK BellecTB. HazHaueHue onepanuu npoKaTuBaHUsL.

Ipaxmuueckas wacme.

N3yuenue nnaMeHu. PUCYHOK muiameHu.

C6opka npubopa A7 BhIMapUBaHUs COMU (KOJIBLIO Ha IITATUB, BhIMAPUBATENNbHAS YAIIKa, BOJHBIM PaCTBOP COJIM, CIHPTOBKA). PMCyHOK
npubopa rpu nomoInu Tpagapera.



Yucmole eewjecmea, ocovo uucmole eeuwjecmea. Ilpumecu. Cmecu. CriocoObl OYMCTKH BEIIECTB OT MPHUMECEH M pasJeseHus cMecei.
@unbrpoBanue. [leperonka. Kpucrammmsanus. Paznenenue ¢ moMoIb0 MarHuTa, 1€JIUTeIbHOM BOPOHKHU

Ipakmuueckasn yacmeo.

1 BapuaHT: cMech PEYHOIO IECKa U caxapa.

2 BapuaHT: CMECh PEYHOTO IECKa U TIOBAPEHHON COJIH.

CocTaBUThH CXeMy IOCIIEA0BATEIFHOCTH OIEpauii (pacTBopeHue, GuiabTpoBaHue, BeinapuBanue). CpaBHUTH U OOCYIUTH PE3YIbTATHI
NByX BapuaHTOB. OOpaTuTh BHUMAHHUE HA CMECh caxapa U necka (y HEKOTOPBIX YalllKM MOKPbUIMCh KOPUYHEBOM Maccoii), Ha BaXKHOCThb

YCJIOBUH TIPOBEICHUS SKCIIEPUMEHTA, B JAHHOM CJIydae Ha CBOEBPEMEHHOE MpEKpaIieHue HarpeBa.
Memoowt no3nanus 6 ecmecmeo3nanuu.

Habmonenue. Dxcniepument. MoienupoBaHue.

VYcnoBus mpoBefieHHs] HaOMIOIEHUsT KaK OCHOBHOTO ME€TOoJ/ia MO3HaHMsI. MBICIUTENbHBIM U peasbHbII 3KCIIEPUMEHT. YHHUBEpCaIbHbIE
3HAHUS YeJIOBEYECTBA Ha OCHOBE HabOmoaeHus. Du3nueckrue 1 XUMUYECKUE SBICHUSL.
Ipaxmuueckas ywacmeo.

BpoyHOBCcKoe nBHkEeHHE 101 MUKpocKoroM. OOHapyKeHHe JKHpa B CEMEHax mojicomHeuHnka. OOHapy)keHHe Kpaxmaia B KapToderne.
OOGHapyxeHue YriIeKUCIoTo ra3a B BbIIbIXaeMOM Bo3ayxe. Jlob6aBieHre IMMOHHON KUCTIOTHI B yail. OdopmiieHnne paboThI.

Hazsauwne omnbita Kaxk Bemonasn Yro HabmrogamIn

O6paTI/ITB BHUMaHHWEC Ha HNPAKTHYCCKHUE 3adaHus IPOLIIbIX 3aHATHH. AKHCHTHpOBaTB, 4TO MCETOL Ha6J'II-OI[eHI/I$I — OCHOBHOM MCTOJ
IIO3HAaHMHI.

Booa. Pacmeopuvl. Mopckasa u npecnas eooa. buonozuueckue s)euoxocmu. KpoBb, JTuMda, KICTOYHBIA COK. DKOJOTHUECKHUE MPOOIEMBI BOJIBI.
DIEeKTPONPOBOJTHOCTH KaK CBOMCTBO PACTBOPOB JIEKTPOIUTOB (TpaBuiia 6€30MaCHOCTHU C 3NEKTPOIIprudopaMu).

Hpakmuqecmm qacnio.

OnpezeneHne ¢ MOMOUIBIO 3JEKTPONPOBOAHOCTH PACTBOPOB: B KAKOM XMMUYECKOM CTaKaHE HAXOJUTCS AUCTHWIIIMPOBaHHAs Boja. JlaHbl
TPH pacTBOpa: pacTBOP MOBAPEHHON COJIM, PaCTBOP caxapa, AMCTHIIMpoBaHHas Boja. OdopmieHne paboThl.

HaszBanue pactBopa Uro HabmogaeM (3aropaeTcs JTaMITOYKa MITH HET)
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Kak pacno3HaTb: B KAaKOM CTaKaHC — JUCTHJIMPOBAHHAd BOJa HW pacCTBOp cCaxapa. I[OJDKHBI NpCaAJIOKUTL JIBa crioco0a:
OpFaHOJICHTI/I‘ICCKI/Ifl " BbIIIapHUBaHUC.
HpOCKT «M3roToBiIeHHE CaMOJSIBHOIO an6opa IJIA UCCIICAOBAHUSA 3JICKTPOIIPOBOAHOCTU PaCTBOPOB»

Maccoeasn oona PaACmeopernHnoco eeuiecmea, Wid nPOUECHMHAA KOHUeHmpauus eeuiecmea 6 pacmeope.

B3BemmuBanue. PasHosecsl. HaBecka. MepHast mocyzia (MepHbIE€ CTaKaHbl, KOJIObI, IUINHAPHI).
Ipaxmuueckas wacmeo.
[IpurorosiieHne pacTBOPOB IIOBAPEHHOM COJIM 3aJaHHON KOHLIEHTPALUK.
[IpuroToBiieHne IMIY4Eero HANWTKA U3 MMILEBOM COMbI, JUMOHHOM KHCIIOTBI, caxapa U acCKOPOMHOBOM KHCIOTBHI: KakJaas rpymnmna
ompeseNsieT KOJMYECTBO BEIIECTB Ha CBOE€ ycMOTpeHue. CpaBHEHHME U OOCYKJIEHUE INPUTOTOBIEHHBIX HANMTKOB C T.3p. BKYCa,
¢bukcanuu HabM0gaeMbIX 3PPEKTOB, paCUETOB WM BHITIOJHEHUS «HA TJ1A30K», SKCIIEPUMEHTAIILHON KYJIbTYpBI.

Hacviuennoie u nepecvluiennsle pacmeopbl.

Memoouka evipawgueanusa kpucmanios. Monoxkpuctami. Kpucramnmueckue apyssl. UTo Takoe «3aTpaBKay.
JleMoHcTpalus epEeCHIIEHHOT0 pacTBOpa aleraTa HaTpusl.
Ilpaxmuueckas uacme.
[IpuroToBiieHNe HACHIIIIEHHBIX U NMEPECHIIIEHHBIX PacTBOPOB. [IpUroToBieHne BOIHBIX PACTBOPOB MEAHOIO KYNOpOcCa, XJIOpHIa HATpus,
caxapo3bl JJIs1 BbIpAIlMBaHUS KPUCTAJJIOB. BhIpamiyuBaHue KpUCTaJIOB U3 pacTBOpa KaMEHHOW COJIM U MOAUPOBAHHOW COJIU: €CTh JIU
pasnuua. [louemy 1 BbIpallMBaHUs KPUCTAIOB KaMEHHAs COJIb JIydlle, 4YeM HoaupoBaHHasd. [loiyuyeHne okpameHHBIX KPHCTaUIOB
COJIM C MCTIOJIb30BaHUEM MUIIEBBIX KpacuTesei. BoipaluBanue KpUCTaIIOB METHOTO KYIIOpOca U3 BOJIHO-CIIUPTOBBIX PACTBOPOB.

3. 3HakoMHUMCS ¢ MUPOM HAHOYACTHUIL

Mooenuposanue. Monenu B ectecTBO3HaHUU (T700yC, KapThl, (HPU3UYECKUE MOJIENH, OMOJIOTHYECKUE MYJSKH, KPUCTATUIMYECKUE PEIICTKH).
Mopenu aToMOB ¥ MOJIEKYIT B XUMUH.

Hpaxmuuecxaﬂ yacme.
Hzrotosnenue moaenei MOJICKYIJI U3 IOAPYUYHBIX CPCACTB. Pab6oTta B006pa)KeHI/I${.
Cmpoelme eeuiecmaea. Pmmepbt uacmuuy. Hanouacmuubt.

Ilpoexmnas 3aoaua Ne 1. Kax y3HaTe mpUMepHbIE pa3Mepbl BUTAMHHHOTO JApaxe «YHIEBUT», «PeBUT», YMAaKOBKH KOTOPBIX
PacToNIOKEHBI Y Bac Ha CTOJIaX, HE OTKPhIBas OaHOUEK.
Ilpoexmnas 3ao0aua Ne 2. Y Bac Ha cTOnax HaXoAATCS MEPHBIM IWIMHIpP, KOJOa C BOJOHM, BECHl PHIYAXHOTO TUIA C HAOOPOM
pasHoBecoB. [Ipeanoxxure criocoOb! onpeieIeHHs pa3MepPOB MOJIEKYT BOJIbI (IPAKTUUYECKUM U TEOPETHUSCKUN).
Bonpoc: OtHocuTcs 11 MOJIEKyna BOJIbI K HaHoYacTuiam? [louemy BUpYyCHI Ha3bIBAIOT HAHOPOOOTAMU?
Konnouonvie cucmemwvi: nouea, 2nuna, npupoonvie 600bl, 6030yX OblM, MUHEPAIbl, X1ed, MOIOKO, MAacio, Kpoev...Konnouonvie u
ucmunnsle pacmeopsl. Ontuueckue cBoicTBa: «d3pdext Tunmansy», «IBICHHE UCKPAUIUXCSA CIOeB». KOIOUAHBIE YacTHIBI U MX Pa3MEpHI.
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Oxcnepumenmanvras 3a0aya Ne 1. Ha cronax: na3epHas ykasKka U Ja3epHbIH (OHApUK C KPACHBIM JIy4OM, 1BA XUMHUECKUX CTaKaHA: B OJJHOM
3aBapeHHbIN MaKeTHK Yas, B IpyromM — 4ucras Boaa. lIpomyctute iyd sazepHoro ¢oHapuka depe3 CTakaHbl. B kakoMm cTakaHe, Mo-Bamiemy
MHEHUIO, HAaXOAUTCS KoJulonaHas cuctema? Ha yem ocHOBBIBAaeTCs Balle MPEANOI0KEHUE?

Oxcnepumenmanvuas  3a0aua Ne 2. Bam Bbimansl pactBopbl anerara cBuhiia PD(CH3COO)2 wu woamma kamus Kl, mratus ¢
poOUpKaMu, CIUPTOBAsI TOpeiKa, MPoOupKoIepkaTesb. B mpobupky Hanelite 2 ma pactBopa Kl (BeicoToit 2 ¢Mm) u 3arem npuieite 2
it pactBopa PB(CH3COO), . O6pa3syercs sxentbiit ocamok. Harpeiite mpoOupKy 10 pacTBOpEHHUs ocajaka. 3areM OXJIaJuTe MPOOHPKY
OKOJIO 2-3 MUH U TIOMEIIAEeM B COCYJ C XOJIOJHOM JIeIsTHOM Bo1oi. YTo Habmronaere? YTO MPOMCXOUT MPH BCTPSIXUBAHUH ITPOOUPKU?
Wtak, BBl TOJBKO YTO OOHAPYKWJIM Ppa3IHMude MEXKIy WCTHHHBIMH PAacTBOpPaMH M KOJUIOWIHBIMH pacTBOpaMu. B mociemaHux Bbl
HaOMoaNy MposiBJIEHUE oNTHYecKUX 3P ekToB: «3pdext Tunnansa» (3xcn. 3aa. Nel) u «siBIeHNE UCKPALIUXCS CI0EB» (KCIL. 3a1.Ne2).
Bompoc: Kak nokazare, 4To MbIIBHBIA pacTBOP siBiIsieTCst KosutonaHo# cucrtemoit? (ITo paccestHuo cBeta B pacTBope -KoHyc TunAans).
UTO mpOUCXOIUT €ClIi B MBUIBHBIN pacTBOp 100aBUTH NoBapeHHYI0 coJib? (IIpo3paunsiil mpexie pacTBOp pe3KO0 MYTHEET, 00pa3yroTcs
KPYITHBIE XJIOIbsT). 3HAKOMCTBO C SIBIICHUSIMH KOATyJISIINH U BHICATHBAHUS.
IIpoexmnas 3a0aua Ne 1.J]IBa yueHuKa NPUTOTOBUIIA CMECh U3 PACTUTENILHOTO Maciia U BOJbI: J00aBUB MOJOBUHY YalHOMN JIOKKH Macia
B 200 mi Bompl. OMH M3 HUX YTBEPXKAAET, YTO MOJYYCHHAS! CMECh SIBIISIETCS KOJUIOMIHBIM PAaCTBOPOM, a JIPYrou 3To oTpumaer. Kto
npaB? CBoOil OTBET WIIIOCTpUPYHTE CHMMKamMu Ha MoOuibHOM Tenedone. (IIpaBbl oba ydenuka. Bce 3aBucHT OT ocoOeHHOcCTeH
MpUroTOBIEHUS cMecH. Eciu mpocTo pa3meniath Macio B Boje, TO KoHyc Tunaans He HaOmogaercsa. Eciu ke akTUBHO B30anThIBaTh
CMECh B T€YEHHE HEKOTOPOrO BPEMEHH, TO CMECh MYTHEET M B TaKOM PACTBOPE XOPOUIO BUAECH KOHYC PAacCEsSHHOTO CBETa, TO €CTh
MOSIBJISIFOTCS] MEJIKOJUCTIEPCHBIE YAaCTHIIBI KareleK Macha).
BrIBo: KOJUTOMAHBIE PAacTBOPHI MOXHO OOHapyXuTh MO onTtuyeckomy Tecty «addexkr Tunpans», KOTopblii 0OHapy>KUBAETCS, €CIIU
KOJUIOUHBIE YACTHUI[bl HE IPEBBIIIAIOT TUANa30H HAHOPA3MEPOB.

Memoowvt u cpedcmea IMRUPUYECKO20 UCCIE0068AHUA.

Ha mpenpinymux 3aHatusx Bl BBINOIHSIM SKCIEpUMEHTANIbHBIE U IPOEKTHBIE 3a1a4i. Kak Bbl 1ymaere, Kakue METO/Ibl HCCIEA0BaHUs
BbI CTOJIb30BAIN?

1. Hab6nronenwue. 2. Dxcnepument. 3. Usmepenue. 4. CpaBHeHUe

BcenoMHuuTe 3aianus, MpOCMOTPUTE CBOM 3aMMCU U TPOKOMMEHTHPYWUTE X C TOUKH 3PEHHUS MCIOJIb30BAaHHBIX METO/I0B MCCIEAOBAHUS.
UeMm BBI OJIB30BAIKCH, YTOOBI PEIINTH OCTABICHHYIO MIEpe]] BaMU MTPooieMy.

IIpoexmnas 3a0aua Ne 1. Haligute, ueMy paBHA IUIOTHOCTb ATIOMHUHHEBON (DOJIBI'M U MEIHOM WM CTaIbHOM OOJIBAHKH HEMPAaBHIBLHOM
(dhopMBI, KOTOpBIE JIeXkKaT Ha Balux ctonax. Maer oOcyxaeHue.

JIOMKHBI TPEUIOKUTh TJIaH PEIIeHUs ATOW 3aJaud, ONpeAeTUTh Kakue HEeOoOXOAMMBI U3MEPHUTENbHbIe MPHOOPHI IS pelIeHUs STOU
3a/1a4u.

CpaBHUTH HalICHHOE 3HAYEHHE INIOTHOCTH AJIFOMUHUS, MEAUN WIN CTAJIU CO CIPAaBOYHON BETMUYUHOM.

12



Kak cmenenv uzmenvuennocmu eausem Ha 06”4_)710 nﬂomadb conpuxkacarouwuxca dacmuy. OO0BEMHBIC B3pPbIBbI HA MYKOMOJIbHOM 3aBO/IC,
APCBCCHO-CTPYKCHYHOM IIPCATIPUATHUHA. HOquy HEIIb3$ UCI0JIb30BaTh OCH3UH IJId po3Kura ApoB. BcnnoMHUTB «UTO Takoe momaaby», «CAUHHIbI

HU3MCPCHHA IIIIOIIAAN.

IIpoexmnas 3a0aua Ne 1. Y Bac Ha cToJyiax Haxonaarcs nubo kyouk PyOuka, mubo maneHbkas ynmakoBKa caxapa-padunana. Haiigure
IUTOIIA/Ih [EJIOT0 KyOrKa M 0OIIyro TuIomaas 9 Maiblx KyOHKOB, M3 KOTOPBIX COCTOUT OOJIBIION KyOWK; MM IeJION YITAKOBKH caxapa u
OOIIIyIO0 TUIOIA/Ab BCEX KYCOUKOB caxapa B ynakoBke. CpaBHUTE 3HAUEHMS IUIOIIAH 11eI0i1 PUTypsl U CyMMapHOH IIoImaan ee yacreii?
Kakyro 3axkoHOMEpHOCTh MbI MOKEM HaOII01aTh?
Hanooovekmul u 00yci061eHHOCHb UX YHUKAILHBIX CEOUCHE PE3KUM Y8eudeHuemM niaoujaou NnOGepXHOCMU Yacmuy. HAHOYACTHIIBI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPUKH, IEHAPHUMEPHI, IIEOJIUTHI, KBAHTOBBIE TOUKH.

Ipoexmuas 3a0aya Ne 2. Yxo nocs umeet [umny 12-13 mm, a gactuna maraeruta Fe304 — 20 am. YBenuuste ux B 1 muumapy pas. C
KaKUMHU OOBEKTaMH BBl Temeph Oymere mx cpaBHHBaTh? Kakue Qusnueckne BeTUYHHBI M3MEHSIOTCS TPU W3MEHCHHUH JIMHEHHBIX
pa3zmepoB?
Ilpoexmnas 3a0aua Ne 3. Ckonbko iucToB Oymaru A4 Bolinet B crakan oobemom 100 mur?
Kaxnoii rpyrine BeIaHbl TUCTHI OymMaru A4 u xumudeckue ctakansl 00beMoM 100 M. Kaxkmas rpyrma vimeT OTBET Ha 3TOT BOIIPOC.
[IpemyiaraeM MoMOIIIb: COMHHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIJIO B OJJUH CTaKaH?
Haitaure momanb otaensHOro nucra A4 W IIiomaab NOBEPXHOCTH XUMHUYECKOro cTakaHa. HaliauTe cymMmapHyro Iionaabs KOMKOB
OyMaru, HaxOJIAIUXCS B CTaKaHe?
JlemaroT BBIBOJ: OHA OKa3alach 3HAYUTEIHHO OOJIBIIE TIIOMAH TOBEPXHOCTH CTaKaHa.
Kakum 06pa3om Mbl yBETUYHIA CYMMapHYIO TUTOIIAh TOBEPXHOCTH Oymaru? (YMeHblieHneM 00beMa OTHOTO JINCTA)
Hanoodvekmovt u 00yci1061eHHOCHMb UX YHUKATbHBIX CEOUCHIE PE3KUM YGEIUYEHUEM HNIA0WA0U NOBEPXHOCHU YACMUY. HAHOYACTHIIHI,
HaHOIUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIAPHUKH, JEHAPUMEPHI, IICOJTUTHI, KBAHTOBBIC TOYKHU.

Ilpoexmuas 3a0aua Ne 4. Haiinure 1uionmaabs CBOSH 4yepenmHOM KOPOOKH M CPABHUTE €€ C TUIONIAIbI0 TOBEPXHOCTH OOJBIIHMX MOTYIIapHA
1 uepenHoii kopoOku, ecan S(kopa 6.11.) = 2500 em? .S(u.x)=4nr?/2, rne r=C/2n.

OO0bscHeHue: 00MbIIAas IO OOJBIINX MOMyIIApUi 00BACHAETCS HATMYUEM MHOTOYUCIICHHBIX CKIaJIOK.

Oxcnepumenmanvhas 3a0ava. Ha cTonax HaxoIsTcsl  CTallbHAash KHOIIKA, JKENIE3HBIN TBO3Jb, KyCOYEK MEAHOW IMPOBOJIOKU, METHAas
CKperlKa, TpaHysbl allOMUHUS U [IUHKA, IITAaTUB C MPOOUpPKaMHU, coJsiHast KucioTa. [lomectuTte mpeioxeHHble Tejaa Ha JHO MPOOUPOK U
no0aBbTE 3aTE€M COJSHYIO KHCIOTY (BBICOTA CTOJI0a )KUIKOCTH MpUMEpHO 1,5¢Mm).

Onummure, 4T0 BBl HAOMIOAETe B KAXKI0HM 13 IPOOUPOK.

3HAKOMCTBO C IEKTPOXUMUYECKUM PsIJIOM HANPSHKEHUN METaJLIOB.

Hassaune o0bekTa Ha3zBanmne merana, u3 KOTOPOro cieilaH 00bEeKT Yro HabmIrODaEM Jleee i mpaBee oTHOCHTENBEHO Ha B 311/X0M
psany
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BrIBOI: ¢ KMCIOTOM B3aMMOJAECHCTBYIOT METAJUIBL: . .........
C KUCJIOTOW HE B3aUMOAECUCTBYIOT METAIUIBL: ........
- 3amanue o yueOHnKy M.A. AXMeTOBa: 03HAKOMBTEChH C TEKCTOM Ha ¢. 13.
- C KakuM BBl CTOJKHYIHCh TpoTHBOpeureM? Menp U cepedpo B HAHOCOCTOSHHSIXCIIOCOOHBI B3aMMOJICHCTBOBATH C KHCIOTaMH.

VYBenuueHue IIOMAaM MOBEPXHOCTH pearupyrouiux 4acTUIl BIUSET HE TOJIbKO Ha CKOPOCTh peakuuu (0ObeMHbIE B3pbIBbI), HO U Ha
XapaKTep XUMHYECKUX CBOMCTB.

[TpoekT «B nounckax KOJUIOUIHBIX PACTBOPOB»
4. Xumus Ha cTpaxe 310POBbS.

Hoo. Boszzonka tiooa. Hoo uz anmexu.

Ilpakxmuueckas uacme.
N3rotoBnenue Moaen MOJIEKYIBI Hoa. DIeKTpoHHas, Tpaduyeckast popmyra ioma
[Ipoext «OOHapyx’eHre Kpaxmana B MPOJAYKTaX MUTAHUS.

«Mapzanyoeka». Ilepmanzanam kanusa. MapraHel U €ro CTEIeHH OKUCICHUS

IIpaxmuueckas uacme.
Onpenenenre MaccoBOM JOJU KUCIOPOJa B MOJIEKYJle IepMaHTraHaTa Kajusl.
Pacyer oTHOCHTENBHOM MIIOTHOCTH KUCIOPOIA IO BO3AYXY.
C6opxka npubdopa i MoTydeHus: KUCI0POoia METOJJOM BBITECHEHHSI BO3/1yXa.
DKcrepuMeHT: cOopka nmpudopa [l pa3fioKeHus nepManraHata kanusa. KauecTtBeHHast peakiys Ha KUCIOPO/I.
[[BeTHBIE peaklMy C IEpMaHTaHATOM Kanus (Hamp., IEpMaHraHat Kajaus ¥ cyJIbQUT HaTpHsl, 1p.)
Ilepekuco 600opooa. Ceoiicmea u npumeHnenue nepokcuoa 6000pooa. CTeneHb OKUCICHUS KUCIOPO/Ia B MOJIEKYJIE IEPOKCHIa BOAOPOIA.

Peakuus PAa3JI0KCHUA IICPOKCHAA BOAOPOAA. Kax IMPOBECTU DKCIICPUMCHT.

Karanuszaropsr. Oxcua mapraniia (1V), hepMeHT Katanasa — KaTalan3aTopbl PEaKIlui Pa3IOKCHHU.
IIpaxmuueckas uacme.

Oxcua mapranna (1V): Hanrcats GopMynTy BelecTBa U OTNPEICTUTh CTEIICHb OKUCIICHHSL.
Tpu mpobupku, B KakJOW HaXOAMTCS HECKOJBKO MJI alTeYHOM NepeKkucH Bojaopona. Bo BTOpyr M TpeThio MPOOHMPKU MOMECTHTE
cooTBeTcTBeHHO okcua maprania (1V) (Ha koOHYMKe [ImaTens) U CBeKEHATePThIN KapTodenp (Ha KOHYMKE [IMATes).

Howmep mpoGupku Urto nobaBunu Yro Habmogaem
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Hanucatb ypaBHEeHHE peakiy ¢ 0003HAYEHUSIMU YCIOBUM €€ IPOTEeKaHusl.

[Ipoucxoaut nu peakuus B nepBoil nmpodupke? Ilpemioxute npudop Uist MoIydeHUs: BOAOPOJIa U pas3IoKEHUH MIEPOKCHIA BOJIOPOA.
Auemuncanuyunosasn kucioma. Ackopounosasn xucioma. Kucnotnocts cpeabl.pH — MHIMKAaTOpbl CBOUMHU PyKaMHU.

Hpakmuqecmﬂ uacnio.

Onucanue Qusnyeckux cBOMCTB. IIpuroroBiieHue pacTBOPOB aleTUICATMIUIOBOM M acKOopOMHOBOM kuciot. JleWcTBue
MHIUKaTOpoB (peHondranenHa, JakMyca 1 METUIOPaHKa) Ha UX PaCTBOPBI.

WHJIUKATOPBI ArneTricaluIIoBasi KHCI0Ta AckopOWHOBasI KUCIIOTA

®denondranenn
Jlakmyc
METHIIOPAHK

[TpuroroBiieHre oTBapa KpacHO# KamycThl. HaOmojneHune W3MEHEHHWs IBeTa OTBapa B Pa3HBIX pacTBopax (yKCyCHas, JIMMOHHas,
aCKOpOWHOBAsI KHUCJIOTHI, TOBapeHHAs COJIb, Ta3UPOBaHHAs BOJA, HAIIATBIPHBIN CIHPT, MUIIEBAsi COJa, PACTBOP MbUIA M CTHPAIHLHOTO
MTOPOIITKA).

B3anmopeiicTBue ackopOMHOBOM KUCIIOTHI ¢ Ho1oM. Borpoc: 1 kKakux 1esei MOsKHO MCTIOb30BaTh ATy peakuuio? (st oOHapyKeHUs
aCKOpOMHOBOM KHUCJIOTHI B MMPOJIYKTaX MUTAHUS).

1 peareHnT ackOpOMHOBAs KUCIIOTa 2 peareHT Hox UYro Habm0aeM MpU UX B3aUMOCHCTBUH

dusnyeckue cBONUCTBA: dusnyeckue cBONUCTBA: .........

«3enenkay unu 6pufmmmm03btft 3e/1eHblil. HBCT HOpOH_IKOO6paSHOl"O 6pI/IHHI/IaHTOBOFO 3CJIICHOIO. HpaKTI/I‘leCKOC 3HAYCHUC U IIOJTYUCHUC.

HpakmulteCKa}l yacme.

dusnyeckue CBONCTBA 6pI/IHHI/IaHTOBOFO 3CJICHOTO

Kak JoKa3zaTb MNOAJIHMHHOCTDH 6pI/IHHI/IaHTOBOFO 3CJICHOIO. HpOBeI[eHI/IC MNOCICA0BATCIIBHBIX peaKI_II/II\/’I B OJHOM Hp06I/IpKe C
6pI/IJ'IJ'II/IaHTOBHM 3CJICHBIM: BHA4aJi€ B HpO6I/IpKy )IO63BI/ITL KOHHeHTpHpOBaHHOﬁ COJISTHOM KHCJIOTBI, a 3aTEM pacTBOpa MCJI0OYN NaOH.
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Odopmienne pabOThI IO CBOEMY YCMOTPEHHUIO. 3aTeM OOCYAHTH: KakK 3a(pUKCHpPOBAIN Pe3ylbTaThl SKCIIEPUMEHTA (M3MEHEHUE 1[BETA,
BBIMAJICHUE OCAJIKA).

[TpoexT «MOXHO JI UCTIONB30BaTh OPUIUIMAHTOBBIN 3€JICHBIN KaK MHIUKATOP KUCIOTHOCTH CPEIb»
«Mbino uydecnoe»:. XO34iCTBEHHOE U TYaJIE€THOE, XKUJIKOE U TBEPIOE.

IIpaxmuueckas uacme.
[elicTBue nmakmyca Ha pacTBOP MbLJIa, PAaCTBOP CTUPAIBHOTO MOPOIIIKA
(moKa3aTenbCTBO MIEJIOYHOTO XapakTepa MOIOIIUX CPEeACTB). M3ydeHne 3TUKETOK TBEPAOro U KUIKOTO Mbla (pa3andyre B XUMUYECKOM

cocrase). PacTBopeHue MblIa B )KECTKOM U JUCTUIUIMpOBaHHOU Boje. Dddexr Tunmans.
[Ipoext «MbL1OBapeHue»

5. Xumus munm
Caxap, Kpaxmain, uennio103a — pOOCMEEHHUKU 2IIOKO3bl.

Uro Takoe nuabder. [mukeMuyeckuili MHIEKC MPOIYKTOB MUTAHUS.  XUMHUYECKHE MOACIACTUTEIN U UX KOBApCTBO.

IIpakxmuueckas uacme.

Omnpenenenre NpoayKTOB ¢ BBICOKUM INIMKEMUYECKUM HHIEKCOM (paboTa ¢ Tabmueil).

OmpenenseM MoICIaCTUTENH: acmapTaM, copour .... (Pabota ¢ sTukeTKamu.

OmbIT: B3auMoeiicTBHE TITI0K03bI ¢ runpokcuoM meau (1), cBexxenpuroToBICHHBIM.

HccnenoBanue M3MEHEHUs COJICpP)KaHMs TIIOKO3bI B KPOBH IMOCTE  COAJIAHCHPOBAHHOTO 00eda W mocie ynoTpeOieHus ¢actdymna:
KHPHEILIKOB,YUIICOB, CJIaJIKUX ra3UPOBAHHBIX HAITUTKOB.

Anwomunuii: eeauxuit u yrcacnotii. [loueMy He cienyer Mojb30BaThCs altoMUHUEBOM nocyaoi? ConepHuk Kanblusa. OcTteonopos. MeTamibl
KOHCEpBHOM OaHKH.

IIpakmuueckas paboma.

CBoiicTBa amOMUHMS M 00JIACTH IPUMEHEHUS ATIOMUHUS HA OCHOBaHMU €ro cBOMcTB (1moBTopeHue). CocTaBUTh TAOIMILY, KI1acTep UIIH
cXemy.

[IpoBeneHne XUMUYECKUX PEAKIUH, XapaKTepU3YIOLIUX aM(OTEpHbIE CBOWCTBA COCTUHEHUI aTFOMUHUSI.
OnpiT 1. ATIOMUHUN U COJISIHAS KUCIOTA.

OmnpIT 2. X70pUT ATFOMAHUS U TUAPOKCH]T HATPUS

Omnpit 3. ['uapOKCHA ATFIOMUHUS U COJISTHAS KUCIIOTA

Omnpit 4. T'uapoKCcHI aTFOMUHHS M THAPOKCU HATPUS

HazBanue omnnita Yro galrogaeM YpaBHEHHE XUMUYECKOU pEAKLIUU
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BeiBOI: .............

[Tpoekt «Ee BennyecTBO — KOHCEpPBHAsS OaHKa: SKCIIEPUMEHTAILHOE OTIPEICIICHUE METAIITIOBY.
Ykcycnaa kucnoma. CtonoBeiil yKCyc, YKCYCHasi 3CCEHIIUS, JeAsiHAsl YKCyCHasl KUCJIOTa: B 4yeM pasHuiia. CBOMCTBAa YKCYCHOUM KHCJIOTHI U €€
npuMmeHeHne. DU3H0JOrHYeCKOe BO3AEHCTBUE KUCIOTHI.

IIpakmuueckas paboma.
CocraBiieHre NOHITUHHOMN CXEMBI: «UTO 5 3HAIO0 00 YKCYCHOM KUCIIOTE»  (MHAWBMYaJIbHO, TUOO B TPYIIIE).
Pacyer KOHIIEHTpalMK KUCTIOTHI NP €€ pa30aBIeHUN.
KuciotHOCTE pacTBOPOB NMUIIEBOM COJIBI U YKCYCHOM KHCIIOTBI.
lNamenne nueBoM coabl YKCYCHOM KUCIOTOM: IPU3HAKK XUMHUYECKON
peakuuy (BbIICIEHUE Ia3a, Pe3Koe yBeIHMUEHHE 00beMa peakMOHHON cMecH). [IoBTOPUTH peakiyio rameHus CoAbl C UCIOJIb30BaHUEM
MHIMKaTOpa (Harp., 0TBapa KpaCHOKOYAaHHOU KarmycThl). [[i1st uero Heo6xoAuMo ObLI0 MpUMEHEHNEe HHAUKaTopa?
OOpaTuTh BHUMaHKE, YTO BbIJIEJICHHE Ia3a YacTO COMPOBOXKIAETCS
yBEIMYEHHEM 00beMa peakiMoHHOM cMecu. Kakue Mepsl MpeoCTOPOKHOCTH
HYXHO COOJI0JIaTh TIPU MPOBEIECHUH TaKUX PEAKIIHii?
«Conenaa nawa ycu3nwvy (IOBapeHHas COJb, NOTAIl, [IIyTaMaT HATPHUS. . ..... riiaybepoBa coJlb, MEHBIN KyIOpOC...... )

[MumeBas conma, mUTheBasg coja, KaJbIMHUPOBAHHASA COJA, KayCTHUYeCcKas CoJa: OJAMHAKOBBIE WIIM pa3Hble BellecTBa. KaduecTBeHHbIE
peaKuu B XUMHHU.

Ipaxmuueckaa pabomaOnpenenuTh: Kakoe W3 BellecTB (MUIIEBas coja, KayCTHYecKas CoJa, KaJbIMHUPOBAHHAS COJa) SIBIISIOTCA
COJISIMH YroJIbHOM KHCIOTHL. OnbIT 1. [leficTBue nHIUKaTopamu.

OmpiT 2. JleiicTBHE HAa PACTBOPHI MUIIIEBOW M KAYCTUYECKOU COJbI YKCYCHOM KHCIOTHI

Hazsanue omnbiTa Yrto HaOIOmaeM BriBon

BrBOxI: ..........

[IpoBenenue OMBITOB MOATBEPXKIAET, YTO MHUIIEBas COJA, KaJbIIMHUPOBAHHAs cola — O9TO COJU cIaboW YrojbHOM KHUCIOTHI, a

KayCTHYECKasl COJa — paCTBOPUMOE OCHOBAHHUE.

OO6cyauTh, Kak 10Ka3aTh OMBITHBIM IyTE€M, YTO MUIIEBAs COJA SIBISIETCS KHCIIOW COJIBIO.
Bpeo numpamoes: mugh unu npaeoa. 1lonp3za HUTPATOB: BaKHEHIIMe MUHEpaidbHbIe YIOOpPEHHUS KaK HCTOYHHK a3oTa. KpyroBopoT azora.
[Touemy BeHeprHa MYXOJIOBKA MOEAAaET HACEKOMBIX (TaK OHa BOCIIOJIHSET HEJOCTATOK a30Ta B OOJOTHUCTBHIX MecTax). HuTpatel B kauecTBe
MUILIEBbIX KOHCEpBAHTOB. Kakue mnpeBpalieHus NPOUCXOAAT C HHUTpAaTaMH B OpraHuU3Me 4YelloBeKa. A30T U €ro CTENEeHH OKHUCICHUS.
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Ipakmuyeckasn wacmo. OnpeneneHne MacCOBOM J0M a30Ta B KaJUIHON, HATPHEBOM M aMMOHMHHOHN cenuTpe. BoiBox: Kakoe n3 HHUX Ooee
LIEHHOE a30THOe ynoOpenue. IIpoext «BnusHue a30THBIX yI0OpEeHUI Ha POCT CaXXEHIEB (hacoam».

6. PabGora Hax mpoexkTamm — 5 4
Ortan BEIOOPA TEMBI, TOCTAHOBKH 1€JIH, 33/1a4 UCCIICIOBAHUS .
Oran BbIIBUKEHUS TUIIOTE3BI.
Oran IIaHUPOBAHUS MTYTH JOCTHUKEHUS 1IeJIel UCCIeA0BaTENbCKUX (IPOEKTHHIX) padOT U BEIOOPA HEOOXOIMMOTO HHCTPYMEHTApHUS.

Oran npoBeaeHUs y4eOHOTO HcciaeloBaHUs (IIPOEKTHOM paboThl) ¢ MPOMEXKYTOUYHBIM KOHTPOJIEM 3a XOJIOM BBINOJIHEHUS U KOppEKIuen
pe3yabTaTOB.

Oran opopmileHHs, TPEICTaBICHUS (3aLIUThI) MPOYKTa MPOEKTHOM paboThI
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