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AHHOTaUMA K IPOrpaMMe BHEYPOYHOI 1eATe1bHOCTH
«IlepBble mIaru B XUMHI)

IIporpamma BHEypouHOU aesaTenbHOCTH «IlepBble maru B XuMUM» COCTaBIIEHA C
y4eToM TpeOOBaHUW TOCYJAapCTBEHHOr0 0Opa30BATEIBLHOTO CTaHAapTa Ha OCHOBE
«COOpHUKA MporpaMM 3JIEKTUBHBIX KypcoB. Xumus 8-9 kmaccel. [poda,2006». Bee
pasziesbl MporpaMMbl TECHO CBSI3aHBI IO CTPYKTYPE C OCHOBHBIM KYPCOM XHUMHUHU.

JlanHast mporpamMma AacT y4yaliuMcsl He TOJIbKO MPAKTUYECKUEe YMEHUS U HaBBIKH,
chopMHpYET HadaJbHBIM OMNBIT TBOPYECKOW NEATEIBHOCTH, HO M PA30BBET HHTEpEC
oOydaromierocss K  JKCINEPUMEHTY,  HAy4YHOMY  I[OHUCKY,  IOCHOCOOCTBYET
CaMOOIIPECIICHUIO YYaIlIUXCsl, 0CO3HAHHOMY BBIOOpY Mpodeccuu. Yyaiuecs CMOTYT Ha
NPAaKTUKE HCIOIb30BaTh CBOM 3HAHMS Ha YpOKax XUMUU U B OwbiTy. B mporpammy
«IlepBble mIaru B XMMHUK» BKIIIOUEHBI HambOojee spKue, HarisHble, WHTPUTYIOIIUE
AKCIIEPUMEHTHI, CIIOCOOHBIE YBIEYb U 3aMHTEPECOBAThH yUAIIUXCS MPAKTUYECKON HAyKOM
xuMue. B pamkax HanumoHanpHOro mnpoekra «OOpa3oBaHME» CO3[JaHUE LIEHTpPa
0o0pa30BaHUs €CTECTBEHHO-HAy4yHOW HampaBiieHHOCTH «Touka pocTa» MO3BOJUIO
BHEJPUTH B IIporpaMMy LU(POBYIO 1a00paTOPUI0 M KaYECTBEHHO M3MEHUTh IMPOLECC
00Oy4YCHUS XUMHH.

KonuuecTBeHHBIE ~ AKCHEPUMEHTHI  IMO3BOJISIT  IOJIy4aThb  JJOCTOBEPHYIO
UHPOpMAIMIO O MPOTEKAHWU TeX WJIM HMHBIX XHMUYECKUX IPOLIECCOB, O CBOMCTBaXx
BemiecTB. Ha ocHOBe MONy4EHHBIX HKCHEPUMEHTAIbHBIX JaHHBIX O0y4yaemble CMOTYT
CaMOCTOSITETILHO JIeNaTh BBIBOJbI, 0000IIATh PEe3yIbTaThl, BBIBISTH 3aKOHOMEPHOCTH,
YTO OJHO3HaYyHO OyJeT CHocoOCTBOBATh TOBBIINICHWIO MOTHUBALIMU OOy4YeHUs
IIKOJIBHUKOB. J[aHHas BHEypouHas JesTeabHOCTh «llepBele marm B XUMHM»

npeHa3HavueHa JJisl yyanuxcs 8 kiacca B pacuere 1 yac B Henento (34 yaca B rof).

Leab nporpamMmmei:

DopMUPOBAHUE Y YUAIIUXCSI HAYYHBIX MPEACTABICHUN O XUMUU B IOBCEIHEBHOM
KU3HU YelloBeKa uepe3 NpoOyKJIeHHE HHTepeca M pa3BUTHE MPO(EeCCUOHAIBHBIX
CKJIOHHOCTEH K MIpeAMETYy XHUMHS C MOMOIIbIO OOOpYy/IOBaHUS LIEHTpa OOpa3oBaHUSs

€CTECTBEHHO-HAYYHON U TEXHOJOTMYECKON HanpaBiIE€HHOCTH « Touka pocTay.



3agaum:

PaCIIMPUTH KPYTO30p yUAIINXCS O MUPE BEIICCTB;
c(hOpMHpPOBaTh HABBIKM BBIMOJHEHUS TPOEKTOB C wHcmoiab3oBanneM WKT wu
1M (poBOro 060pya0BaAHNUS;

CIOCOOCTBOBATh Pa3BUTHIO TBOPUYECKUX CITIOCOOHOCTEH.

Ilnanupyembie pe3y/ibTaThl OCBOCHUS 00y4AOIIMMHUCH IPOrPaMMbl BHEYPO4HOI

JACATCJIBbHOCTH

JInyHOCTHBIE Pe3yJIbTAThI:

OCO3HABaTh €UHCTBO M LIEJIOCTHOCTh OKPYKAIOIIEr0O MHUPA, BO3MOMXKHOCTH €r0
MO3HABAEMOCTHU U 0OBSICHUMOCTU Ha OCHOBE JIOCTHI)KEHUM HAYKW;

MOCTENIEHHO BBICTPAaWBaTh COOCTBEHHOE IICJIOCTHOE MHUPOBO33PEHHE: OCO3HABATH
NOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHWIO, B TOM YHUCJIE€ U B paMKax
CaMOCTOSITEIIbHOU JI€SITEJIbHOCTU BHE LIKOJIBI;

OILICHUBATh KU3HEHHBIE CUTYAIlUU C TOUYKU 3peHUsI 0€30MacHOro o0pas3a KU3HU U
COXpPaHEHUS 3/10POBbS;

OLICHUBATH 3KOJIOTUYECKUI PUCK B3aMMOOTHOILIEHUN YEJIOBEKA U IPUPOJIBI;
dbopMHUpOBaTHF  HKOJOTMYECKOE  MBIIIJICHUE: yMEHHE  OLIEHUBATh  CBOIO
JNEATENBHOCTh M TIIOCTYNKM JPYTUX JIFOJEW C TOYKU 3PEHUS COXPAHEHHUs

OKpYXAaIOIEH CpelIbl - TapaHTa )KU3HU U OJIarononyyus JToAei Ha 3eMIe.

MeTanpeaMeTHbIe pe3yJbTAThI:

Memanpeomemubvivu  pezyromamamu  U3y4eHuss  NPoOPaAMMbl  BHEYPOUHOU

oessmesibHoCmu ((H€p6bl€ wazcu 6 Xumuu)y A6JAEemcCA cﬁopMupoeaHue YHUBEPCATIbHbIX

yuebnwvix oevicmeutl (YVJ/]).

PervingaruBabie YV /1:

CaMOCTOSATETILHO OOHApYyXKWBaTh u (QopMyIHpOBaTh y4eOHYIO MpolIemMy,

OTPEACATh MEIb YUeOHOH AeITeIbHOCTH,



BBIIBUTaTh BEPCUU pEIICHUS MPOOJEMbI, OCO3HABAaTh KOHEUYHBIM pE3ynbTar,
BbIOMpATh U3 MPEIOKEHHBIX U UCKATh CAMOCTOSATEIBHO CPEACTBA JOCTUKEHUS
LEJIH;

OCYLIECTBIISITh ~ LEJIETOJaranie, BKJIIOYAash  IMOCTAHOBKY  HOBBIX  IIEJIEH,
peoOpa3oBaHUE MPAKTUYECKON 3a/1a4 B [I03HABATEIbHYIO;

COCTaBIIATh (MHAMBUIYAIBHO WIH B TPYIIIE) IJIaH PELIEHUs MPOOIEMBblI;

pabotas Mo 1iaHy, CBEpSATb CBOU JIEUCTBUS C LENbIO W, IPU HEOOXOIUMOCTH,
UCIIPABJISATH OLIMOKH CAMOCTOSTENBHO;

YUUTBHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMU PA3IMYHbBIX MO3UIUHI B
COTPYJHHUYECTBE;

B JMAJIOT€ C YYWUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIBLHO BbIpaOOTaHHBIC

KPpUTCPUHN OLICHKMU.

Ilo3HaBarenbpHbIE YV ]!

aHaJM3UPOBATh, CPABHUBATH, KIACCUDHUIIMPOBATH U 000011aTh (PAKTHI U SBJICHUS.
BbISBISATE TPUUYKHBI U CIEACTBUS MIPOCTHIX SIBIICHUN;

OCYIIECTBJIATh  CpaBHEHHWE, KJIacCU(PUKAIMIO, CaMOCTOSTEIBLHO  BBIOUpas
OCHOBAHMS U KPUTEPUHM JIJIsSI YKA3aHHBIX JJOTUYECKUX OTEepaInid;

CTPOUTH JIOTUYECKOE PACCYXICHHUE, BKJIOYAIOIIEE YCTAHOBJIECHUE MPUUYUHHO-
CJI€JICTBEHHBIX CBSI3EH;

CO3/1aBaTh CXEMAaTUUYECKHE MOJICIIU C BBIJEICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK
00BEKTA;

COCTaBJISITh T€3UCHI, PA3JIMYHBIC BUJIbI INIAHOB (ITPOCTHIX, CIOKHBIX U T.II.);
npeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BHJIA B JIPYroi (TaObiuIly B TEKCT H
np.);

YyMETh  OMNPENSIsATh BO3MOXKHBIE HMCTOYHHKHA  HEOOXOIUMBIX  CBEJICHHM,
IPOM3BOAUTh TMOWCK HMH(POPMAIMH, aHAIM3UPOBaTh W  OICHHWBATH €&
JIOCTOBEPHOCTH;

000011aTh TOHATHSA - OCYIIECTBIISATH JIOTUUECKYIO OMEpalHio Tmepexoaa oOT

MMOHATHH C MEHBIITUM 00BEMOM MOHITHSIM C OOJIBIITUM 00BEMOM;



CTPOUTH JIOTHYECKHE PACCYXICHHS, BKIIOUAIONIAE YCTAHOBJIICHHE MPUINHHO-
CJI€JICTBEHHBIX CBSI3EH,

OOBSCHATH SBJICHUS, TPOIECCH, CBSI3M WM OTHOIICHHSI, BBHISBISEMBIC B XOJE
UCCJICJIOBAHUS, OCYIIECTBISATh BbIOOp Haunbosnee 3G(PEKTUBHBIX CIIOCOOOB

peuicHus 3aaa49 B 3aBUCUMOCTHU OT KOHKPCETHBIX YCHOBHfI;

Kommyuukatuabie YV J1:

yMeTh (OPMYIUPOBATH COOCTBEHHOE MHEHHUE U MO3UIINIO0, apPTYMEHTUPOBATH €€ U
KOOPJMHUPOBATH €€ C MO3UIMU MapTHEPOB B COTPYAHHMYECTBE NMPHU BbIPAOOTKE
0O01Iero peleHusi B COBMECTHOU JesATEeNbHOCTH;

0TOOpaXkaTh B peUM COJEPKaHUE COBEPIIAEMBIX IEUCTBUI, Kak B opMe rpOMKON
COLIMAJIM3UPOBAHHOM peuu, Tak U B (hopMe BHYTPEHHEN peun;

YMETbh apryMEHTUPOBATh CBOKO TOUKY 3PEHUS;

YMETh OCYUIECTBIIATh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYIHUYECTBE
HEOO0XOAUMYIO B3aMMOIIOMOIIIb;

yMeTb paboTaTh B IpYIIE - yCTaHABIUBaTh pabouyMe OTHOIIECHHUS, 3PPEKTUBHO

COTPYAHUYIATD U CIT0COOCTBOBATH HpOI[YKTHBHOfI KOOIICpanuu.

IIpenmeTHble pe3yJibTaThI:

IIpeomemuvivu pe3yromamam uzyueHus npocpammovl 6HEYPOUHOU OesimelbHOCU

«Hepeble wazcu 6 Xumuu» AGAAIOMCA Cﬂedyiou;ue YMEHUA.

OCO3HAHME POJIU BEUIECTB;

ONPEICIISITh POJIb PA3JIMYHBIX BEIIECTB B MPUPOJEC U TEXHUKE;

OOBSICHSTH POJIb BEIIECTB B KX KPYTOBOPOTE;

PacCMOTPEHNE XUMHYECKUX ITPOLIECCOB;

WCITOJIH30BaTh 3HAHUSI XUMHH TIPH COOIIOICHUH MPABUII HCTIOJIB30BAaHMS OBITOBBIX
XUMHUYECKHUX MPENapaTOB;

paznuyaTh OMacHbIC U OE30MacHbIC BEIIECTBA;

MPUBOAUTH TPUMEPHI XUMUUYECKUX MPOILECCOB B IMPUPO/IE;

HaXOAUTh YEPThI, CBHUACTEIBCTBYIOIIME OO0 OOMMX MpPHU3HAKAX XUMHYECKHUX
MPOLIECCOB U UX PA3JTNYUIX;

HCIIOJIb30BAHUE XMMHUUCCKUX 3HAHUH B 6I>ITy;



" OOBSACHATH 3HAYCHUE BEIICCTB B )KU3HU M XO3SIMCTBE YETIOBEKA;
" OOBSACHATH MHUpP C TOYKU 3PECHUS XUMUU;
" yMEHHE MMOJIB30BAThCS 000PYIO0BaHUEM LIeHTpa oOpa3zoBanus «Touka pocTay;
* (opMupOBaTh MpeJCcTaBiIeHUs 0 OyayiieM npodeccuoHaIbHOM BEIOOpE.
Kpome Toro, 3aHsATHS MPU3BaHBI MPOOYIUTh Y YYAIIUXCS HHTEPEC K XUMUICCKOMN
HayKe, CTUMYJIMPOBaTh JajbHEHINCe W3YyYCHHE XUMHUU. XHMHYCCKHE 3HAHWS,
chOpMHpPOBAaHHBIC HA 3aHATHUSAX, MHPOPMAIIMOHHAS KYJIbTypa YYallUXCs, MOTYT OBIThH

MCIIOJIb30BaHbl MU ISl PACKPBITHS PA3JIMUHBIX MPOSIBJICHUHN CBA3M XUMHHU C KU3HBIO.
Croco0bI onpegesieHUs pe3yJIbTATHBHOCTH

HavanabHbIii KOHTPOJIb (CEHTAOPH) B BUJE BU3YaJIbHOTO HAOIIOJACHUS Tearora
3a COOJTIO/IEHNEM BOCIIUTAHHUKAMH TEXHUKH O0€30MaCHOCTH, MOBEJACHUEM TIPU padboTe C
UCITIOJIb30BaHUEM 000pyA0BaHUS IIeHTpa 00pa3zoBanus «Touka pocTay ¢ MOCISAYONTUM
00CyXIeHNEM;

Texkymuii KOHTPOJb (B TeueHUE BCEro y4eOHOro rojia) B BUIE BHU3yalbHOTO
HAOJIIO/IEHNS TIe/larora 3a MPOIECCOM BBIIOJIHEHHS YYAIIUMUCS MPAKTUUECKUX padoT ¢
UCIIOJIb30BaHUEM O00OpyAOBaHUsS IEeHTpa oOpa3oBanus «Touka pocTay, TMPOEKTOB,
WHAUBUAYATbHBIX 3a/IaHUM, Y4aCTUS B PEIMETHOMN He/leNie eCTECTBO3HAHUS;

IIpome:KyTOUHBIN KOHTPOJIb (TEMAaTUUYECKHIT) B BUE MTPEIMETHON JUAarHOCTUKU
3HAHMS I€TbMHU MPONICHHBIX TEM;

HToroBpiii KOHTPOJAb (Mail) B BUJE WU3YYCHHsS W aHalu3a MPOJIYKTOB Tpyda
ydamuxcsi (IpoeKToB; cooOIeHni, pedepaToB), mpolecca OpraHu3auy padoThl HaT
MPOAYKTOM M TMHAMUKH JIMYHOCTHBIX U3MEHEHUM.

DopMbl yUéTa 3HAHUH, YMEHUI NIPH peau3alui NPOorpaMMel.
=  Omnpoc;
=  OOcyXJIcHHE;
= CamocTosTenbHas padoTa;
» TectupoBanue;
= [Ipe3eHTarus u 3amuTa TBOPUYECKON padOTHI (IPOEKTHI U JIp.).

B kon1ie yueOHOro roma oO0y4yarnuics J0JDKEH BBITTOIHUTD M 3aIlIUTUTD MPOCKT.



COILEPKAHUE ITPOI'PAMMBbI

Y4eOHblil (TeMATHYECKH ) IJIAH 00y4YeHUSA

Bceero
Ne i/ Ha3zBanue pasagena
4acoB
BBeaenne

1 BroaHoe 3aHsaTHE. 3HAKOMCTBO YYaIIUXCsl C HOBBIM y4eOHBIM 1
KYpCOM BO BHEYPOUHOM JIESITEILHOCTH

9 MecTo XMMHM B €CTECTBO3HAHUHU. 3apOXKJICHUE XUMHUHU Kak 1
Hayku. CBsA3b XMMUU C MPAKTUYECKON KU3HBIO YETIOBEKA

TEMA 2. JxkcnepiMeHTaJIbHbIE OCHOBbI XUMHMHU

3 Bemectsa. [Ipuembr oOpaiiieHust ¢ BelecTBaMu 1

4 [IpaBuna  Ge3omacHOM  pabOTBI  TpU  TMPOBEJACHUH 1
sKcrepuMenTa. TexHuka 1adopaTopHbIX paboT

5 HarpeBatenbHbie nprOOpbI 1

6 Uucteie BemiecTBa, 0co00 uHCThIE BemiecTBa. [Ipumecu. 1
Cmecu

7 Metopl NO3HAHUS B €CTECTBO3HAHUU 1

3 Bopa. PactBopsl. Mopckas u nipecHast Boja. buosornueckue 1
KUJKOCTU

9 MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA, WM MPOIEHTHAs 1
KOHLICHTPAIIMs BEIIECTBA B PACTBOPE

10 Hacpliiennplie 1 nepechiieHHbIe paCTBOPbI 1

TEMA 3. 3nakoMuMcsi ¢ MUPOM HAHOYACTHIL

11 MonenupoBanue 1

12 Crpoenue BemectBa. Pazmepsl yactuil. HanouacTuiisl 1
KoiutongHele cucTemMbl: mo4Ba, TJIMHA, NOPUPOJHBIE BOJIBI,

13 BO3JIYX JbIM, MHHEpasibl, XJe0, MOJIOKO, MAaclo, KpOBb. 1
KoJutoniHbIe 1 UICTUHHBIE PACTBOPBI

14 MeTozb! 1 cpeACTBa AMIUPUYECKOTO UCCIICIOBAHUS 1

15 Kak cremeHp u3MeEnpYEHHON BIMSICT Ha OOIIYHO TUIOIIAIh 1
COIIPUKACAFOIIUXCS YACTHUIL

16 HanooOBekThl U 00yCIOBICHHOCTh MX YHHKAIHHBIX CBOWCTB 1
PE3KUM YBEJIIMYCHUEM IUIOMIAIN NOBEPXHOCTH YACTHUIL

17 HanooOBekThl U 00yCIOBICHHOCTh MX YHHKAIHHBIX CBOWCTB 1
PE3KUM YBEJIIMUYECHUEM TUIOIIAAN TOBEPXHOCTH YACTHUIL

18 HaHooObekThl 1 00YCTOBIEHHOCTh MX YHUKAJIBHBIX CBOMCTB 1

PE3KUM YBCINMYCHHUECM ILIOIIAAX ITIOBCPXHOCTH YaCTHIL

TEMA 4. Xumusi Ha cTpae 310POBbS




19 Hon. Bosronka nona. Mo us anreku 1
20 «Maprannoskay. [lepmanranar kanvs 1
21 Ilepexkuce Bomopona. CBOMCTBa M NPUMEHEHUE IEPOKCHIA 1
BOJIOPOJA
22 AlleTHIICATMIIMIIOBAS] KUCIIOTA. ACKOPOMHOBAs KUCIIOTA 1
23 «3eneHKa» Wik OpUIITMAaHTOBBIN 3€JI€HbBIN 1
24 «MBUIO 4yeCHOE»: XO3SMCTBEHHOE U TYaJIeTHOE, KUIAKOE U 1
TBEP/I0€
TEMA 5. Xumusa nuiu
25 Caxap, Kpaxma, [IeJUTF0JI03a — POJICTBEHHUKH TITFOKO3bI 1
26 AJOMUHUN: BETUKHI U Y’)KaCHBIN 1
27 YKcycHasi KHCIIOTa 1
28 «ConeHas Halia >KM3Hb» 1
29 Bpen autpatoB: Mud unum npasaa 1
TEMA 6. PaGora Hax npoekTamMu
30-34 | PabGoTa Hajx nmpoekTamMu 5
Uroro: 34 gaca

Conep:xxanne y4e0HOro (TeMaTH4€CKOro0) IjiaHa o0y4eHust

HHCTpYKTa}K 110 TEXHUKE 0€30IMacHOCTH IMPOBOAUTCA HA KaXXKIAOM 3aHATHUH IICPCI

IMPOBCACHUCM JKCIICPUMCHTA C HCIIOJB30BAHUCM O60py,Z[0BaHI/IfI LHCHTpPA 06pa30BaHI/ISI

«Touka pocTay.

1.

BBeaenue

1.1 Beoonoe 3anamue. 3HaKOMCTBO YYaIllUXCs C HOBBIM yU4e€OHBIM KYpCOM BO

BHEYPOUYHOU 1€ TEIIBHOCTH.

1.2  Mecmo xumuu 6 ecmecmeosnHanuu. 3apOXXJIeHUEC XUMHUH KaK HayKu. CBSI3b

XHMMHHU C Hp&KTH‘-ICCKOﬁ ZKHN3HBIO YCJIOBCKA.

Hpakmuqecmm yacmeo.

Co3nanue mo3HaBaTENbHBIX KPOCCBOPJOB U JIPYTMX MHTEPAKTUBHBIX YIPAKHEHUI Ha

LearningAps.org i MyTest.

2.

BKCHepHMeHTaHLHLIe OCHOBBI XUMHH

2.1 Bewecmea. [Ipuemsl oopawenus c euecmeamu.



N3yuenne mpaBuil TeXHUKU 0€30MacCHOCTH ( B TOM UHMCIIE MPU UCIOIb30BaHUEM
obopynoBaHusi IieHTpa oOpa3zoBanHusi «Touka pocrtay), NpEeAyNpPexKTAIMUX U
3anpernaronux 3HakoB. [lepBas momorib. [IpoTuBONOX)ApHBIE CPEICTBA 3AIIUTHI.

3HaKOMCTBO C BEIllECTBaAMU, BCTPEUAIOIIMMUCS B OBITY: MOJHAs HACTOWKA, MEb,
AJTIOMHUHUM, COJIb, TUIIEBAs COJIa, JMMOHHAS KUCJIOTa, YKCYCHAs KUCIIOTa, BOJIa, MEIHBIN
Kynopoc. OTiauyue BeniecTB Mo (PU3NYECKUM CBOWCTBAM: arperaTHOE COCTOSTHUE, IIBET,
3amnax, BKyc, pacCTBOpUMOCTb. [IpaBuiia XxpaHeHus Be1ecTB B JabopaTopuul. TOKCUYHOCTD
BEIIIECTB JIJIsI JKMBBIX OPraHU3MOB OMPENEIACTCS UX XUMUYECKUMH CBONCTBAMH, HX
CIIOCOOHOCTBIO BCTYIATh B XUMUYECKHUE peakiuu. [IposiBICHUS] TOKCUYHBIX BEIIECTB Y
YeJIOBEKa: XUMHUYECKUM 0XKOT, pa3IpakeHUE CIU3UCTHIX 000JI0UCK, KaTap JbIXaTeIbHBIX
nyTeH, aJIepruuyecKue peakiuu, OCTPhle JAEPMaTUThI, KaHIEPOTCHHOE JEHCTBHE,
MOPAXKECHHSI OPraHOB, BO3MOXKHOCTBH JIETaJdbHBIX MCX0/0B. [IpaBmia orOopa BemecTB
(TBepable, MOPOIIKOOOpa3HbIe, )KUAKKE, BOJHBIC pacTBOPHI, 0cO00€ BHUMaHUE — paboTa
TOJILKO C MaJIbLIMH 00beMaMu BEIIECTB).

Tecm Ha ocHOBe 3amaHuil U3 OTKphIToro Oanka ®UIIN (pazmen «Metoasl
MTO3HAHUSI»)

2.2 Ilpaeuna 6e3onacnoii pabomul npu nposedenuu Ikcnepumenma. Texnuxa

aadopamopHuix pabom.

3HaKOMCTBO ¢ JIabopaTOpHBIM 00OpyAOBaHHWEM IeHTpa oOpazoBaHus «Touka
pocTay. nu(poBbIe JTa00OPATOPUH, CTEKJISHHAS IMOCyaa (XMMHUYECKHE CTaKaHBI, KOJIOBI,
BOPOHKH, JIETUTEIIbHBIE BOPOHKH, MEpPHAsi MOCY/a), BEChl, IITATUBBI JISI MPOOUPOK U
puOoOpoB, HarpeBaTeIbHbIN npuOOp-CIUPTOBKA, dapdoposas nocyna
(BBINTapuBaTENbHbIC YAIIKH, TUTIJINA, CTYTKH, IITATEeNN) U JIp.

be3omacunas pabora co cTekiioMm, MPOOKaMU (IEMOHCTPAIHS PE3KU CTEKISTHHBIX
TPYOOK, MX HarpeBaHUs JJII U3MEHEHUS (POPMBI).
lIpakmuueckas uacme.

[TpoBepka paboTer 1uppoBoit mabopatopuu. Hactpoiika xommbroTepa. COopka
npubopa Al monydeHus ra3oB. [IpoBepka Ha repMETUYHOCTh. 3aKpEIUIEHHE €ro Ha
mratuBe. Pucynok nmpubdopa rpu nomoiiu tpadapera.

2.3 Hazpeeamenvuvle npuoopol.



CnuproBka. T'a3oBast ropenka. Ilnutka. Boasnas Oana. Hasnauenue
HarpeBaTeabHbIX MPUOOPOB. M3yueHue CIUPTOBKU: COCTaBHBIC YACTU U UX (DYHKIIUA.
['oprouee TOIIMBO sl CHMPTOBOK: ATHIIOBBINA cIUpT. OCOOEHHOCTH peaKLMU TOPEHHUS:
BblIeNieHue Teruia u cBeta. Cyxoe roprouee. [IpaBuna HarpeBanus npoOUPOK C BOJHBIMU
pacTtBopamMu (TIpeIBapUTEIbHBIN MPOrPEeB BCEH MOBEPXHOCTH, 00sI3aTENbHBIA HAKIIOH
MpoOUPKHU, OTBEPCTHUE MPOOUPKU «OT ceOs», 3aKpeIyieHHe JAepikaresis NPOOUPKH).
Hcnonp3oBanue TUrJAEd TMpu NpOKaJuMBaHUM BeulecTB. Ha3zHaueHue onepanuu
MPOKAJIMBAHMUS.

IIpakmuueckas uacme.

N3yuyenue minamenu. Pucynok minamenu. Coopka npudopa Jyisi BbITapuBaHUs COJIU
(KOJIBITO HA IITATUB, BHITIAPUBATENIbHAS 4Yalllka, BOJAHBIM PACTBOP COJH, CIUPTOBKA).
Pucynox npubopa npu nomoiu tpadapera.

2.4  Yucmuie eéeutecmea, ocooo uucmule eewjecmea. Ilpumecu. Cmecu.

CriocoObl OYMCTKH BEIIECTB OT MpUMeEced U pasjiesieHus cmeceil. @uibTpoBaHUeE.
ITeperonka. Kpucramm3sanus. PazneneHnue ¢ moMoIb0 MaruuTa, 1eJIUTEIIbHOM BOPOHKHU
llpaxmuueckas yacmo.
| BapuaHT: cMech pEYHOTI0 MEeCKa U caxapa.

2 BapUaHT: CMECh PEUYHOI'0 MECKA U TOBAPEHHOM COJIH.

CocTaBuTh CXeMy MOCJIEeI0BATEILHOCTH ONepalnii (pacTBOpeHue, (puibTpoBaHue,
BeimapuBanue). CpaBHUTh U OOCYIAUTh pe3yJabTaThl JBYX BapuaHToOB. OOpaTuTh
BHMMaHUE HA CMECh caxapa M mecka (y HEKOTOPBIX YalllKd MOKPBUIUCh KOPUYHEBOM
Maccoi), Ha BaKHOCTb YCIJIOBHI MPOBEICHHUS HKCIEPUMEHTAa, B JAaHHOM CIly4yae Ha
CBOEBPEMEHHOE MPEKPAICHUE HArPeBa.

2.5 Memoovl no3nanus ¢ ecmecmeo3HaHuuU.

HaGmronenne. DxcniepumeHT. MojienpoBaHue.

VYcnoBuss nmnpoBelneHHsT HAONIOACHUS KAk OCHOBHOIO METOJla [O3HAHUSI.
MBICIUTENBHBIN U PEATIbHBIN IKCIEPUMEHT. Y HUBEPCAJIbHBIE 3HAHUS YEJIOBEYECTBA HA
ocHoBe HaOmoaeHus. Ouznyueckre 1 XUMUYECKUE SIBIICHUS.

HpCleull€CKCl}Z uacmeo.



BpoyHOBCKOE JBHUKEHHUE TIOJT MUKPOCKOIIOM LIEHTpa 00pa3oBanus «Touka pocTay.
OO6HapyxeHue xupa B ceMeHax nojiconHeunuka. OOHapykeHue Kpaxmaia B KapTodee.
OOHapyKeHue YriIeKUcIoro ra3da B BbIIbIXaeMOM Bo3ayxe. JloOaBieHue JIMMOHHOU

KUCIOTHI B yail. OdopmiieHrne padboThl.

Ha3Banue onbiTa Kak BpImoiusjin Yro HaOJII0OTAIH

O6paTuTh BHHMMAaHUE Ha MPAKTUYECKUE 3aJaHUS TPOIUIBIX  3aHSATHUH.
AKIIEHTUPOBATD, YTO METO]T HAOJIOICHUSI — OCHOBHOM METO/ MO3HAHUSI.

2.6  Booa. Pacmeopul. Mopckasn u npecnas eéooa. buonozuueckue scuokocmu:
KpPOBbB, JInMda, KJICTOUHBIN COK. DKOJIOTUUECKHE MPOOIEMBbI BOJbI. DJIECKTPOIPOBOIHOCTh
KaK CBOMCTBO PaCTBOPOB AJIEKTPOIUTOB (IpaBuiia 6€30MacHOCTHU € ANEKTPONprOOpamu).
IIpakmuueckas uacme.

Onpenenenue d3IEKTPONPOBOAHOCTA PACTBOPOB C IMOMOIIBIO 000PYIOBaHUS
neHTpa oOpa3zoBanus «Touka pocTa»: B KaKOM XUMHUYECKOM CTaKaHE HaXOIUTCS
IUCTUJUIMpOBaHHass BoAa. [laHbl Tpu pacTBOpa: pacTBOp NMOBAapEHHOM COJM, pacTBOP

caxapa, IUCTWUIMpoBaHHas Boja. OdopmieHue padoThl.

Ha3Banue pactBopa | Uro Haba01aem (3aropaercs JaMNno4Ka WM HeT)

Kak pacno3HaTh: B KaKOM CTakaH€ — AUCTUJUIMPOBAHHAS BOJA U PacTBOp caxapa.
JIOJDKHBI TIPEIIIOKHUThL JIBa CIOCO0A: OpPraHOJICNTHYECKUM W BhIMapuBaHue. [IpoekT
«M3roTtoBieHne caMOAENBHOTO MpUOOpa IS HCCIACAOBAHHS AIICKTPOIMPOBOJHOCTH
pPacTBOpPOBY

2.1 Maccoean 0ona pacmeopeHH020 6euiecmea, U  NPOUEHMHAA
KOHUEeHmpayusa 6euiecmea ¢ pacmeope.

B3gemuBanue. PazHoBeckl. HaBecka. MepHast nocyaa (MepHbIE CTaKaHbl, KOJIOBI,
LUUATTUHIPHI).
lIpaxmuueckas yacmo.

[Ipurorosienne pacTBOPOB MOBAPEHHOMN COMM 3aJaHHOM KOHUEHTPAIUH.



[IpuroroBieHne MWMUITy4Eero HAIUTKA W3 IHIIEBOW COAbI, JUMOHHOW KHUCIOTHI,
caxapa 1 aCKOpOMHOBOM KHUCIIOTHI: KaXKJias TpyIMIa OnpeaessieT KOJIMYeCTBO BEIeCTB Ha
cBoe ycmoTpeHue. CpaBHeHHE U OOCYXKIAEHUE TMPUTOTOBJIECHHBIX HAMUTKOB C TOYKH
3peHusi BKyca, (pukcauuu HabmrogaeMbIX 3(P(EKTOB, pacyeTOB WMJIM BBIMIOJHEHUS «HA
IJ1a30K», SKCIIEPUMEHTATBHON KYIbTYPBHI.

2.8 Hacviuwennvle u nepecvlujeHHble pACMEopbl.

Memoouka evipawgueanun Kpucmannog. Monokpucrtami. Kpucramimueckue
apy3bl. UTo Takoe «3aTpaBKay». JleMOHCTpalMs NEPECHILIEHHOIO pacTBOpa auerara
HaATpPHUSL.

IIpakmuueckas uacme.

[IpuroroBiicHHE HACHIIIEHHBIX W TEPECHIIEHHBIX pacTBOpoB. [IpuroTorneHue
BOJHBIX PaCTBOPOB MEIHOTO KYIOpOCa, XJIO0pUJia HATPHsI, caXapo3bl JJIsS BhIpAIIMBAHUS
KpUCTAJUIOB. BhIpalinBaHue KpUCTAJIOB U3 pacTBOpa KAMEHHOM COJIM U MOJIMPOBAHHOM
COJIM: €CTh JIM pa3Huua. [louemy niis BelpaliuBaHusl KPUCTAJLUIOB KAMEHHASI COJIb JIy4llIe,
yeM uoaupoBaHHas. lloydeHue OKpalI€HHBIX KPHUCTAJJIOB COJIM C HCIOJIb30BAHHEM
NUIIEBBIX KpacuTelie. BpIpanuBaHue KpHUCTAIIOB MEAHOTO KYyINopoca W3 BOJHO-
CIIUPTOBBIX PACTBOPOB.

3. 3HAKOMMMCS ¢ MUPOM HAHOYACTHL

3.1 Mooenupoeanue. Moaenu B ecrecTBo3HaHUH (T7100yC, KapThl, puznueckue
MOJIeNI, OMOJIOTUYECKUE MYJISKH, KPUCTAUIMYECKHE penieTku). Mojaenu atoMoB U
MOJIEKYJ B XUMUHU.

IIpakmuueckas uacme.

NzroToBiienne MojeNnei MOJIEKYII U3 MOAPYYHBIX cpencTB. PaboTa BooOpaskeHus.

3.2 Cmpoenue sewyecmea. Pazmepol uacmuy. Hanouacmuuypi.

lIpoexmnas 3a0aua Ne 1. Kak y3HaTh NpUMEpPHbIE pa3Mepbl BATAMUHHOIO JAPAKE
«YHaeBuT», «PeBUTY, yTaKOBKH KOTOPBIX PACIOJIOAKEHBI Y BaC Ha CTOJIaX, HE OTKPbIBAs
OaHOuYeK.

lIpoexmnas 3a0aua Ne 2. Y Bac Ha cToJlaX HaXOJATCsI MEPHBIN HUIUHAD, KOJI0a ¢
BOJIOM, BEChl PBIUAXKHOIO THUMA € HaOOpoM paszHoBecoB. llpemnoxure crocoObI

onpeiesIeHHs pa3MepOB MOJIEKYH BObI (TPAKTUUECKUNA U TEOPETUUECKHUI).



Bonpoc: otHOCUTCS nM MoJieKysla BOAbl K HaHowyactuuam? I[louemy BHpyCHI
Ha3bIBAIOT HAaHOpPOOOTaMuU?

3.3 Konnouonwvie cucmemvl: nouea, 2n1uHa, HPUpooOHsvle 800bl, 6030yX ObIM,
MuHepainwl, X1e0, MOJ10K0, MACi0, Kpo6sb...Konnouounvie u ucmunnvle pacmeopwl.

Ontuueckue cBoicTBa: «dddexkt Tunmans», «IBICHUE HCKPSALIUXCS CIIOEBY.
KosnnonaHbie yacTUIIBI U UX pa3MEpHI.

Oxcnepumenmanvhas 3adaua Ne I. Ha cronmax: nmasepHas ykaska M Ja3epHbIN
(dboHApUK C KPACHBIM JyUOM, JBa XMMHUYECKHX CTaKaHa: B OJJHOM 3aBapEHHBIN MaKETHUK
qasi, B IpyroM — uncrtas Boja. [Ipomycture nyu jpazepHoro ¢poHapuka yepes3 cTakaHbl. B
KaKOM CTakKaHe, MOo-BallleMy MHEHHWIO0, HaxXOJMUTCs KoyutoujHas cucrema? Ha dyem
OCHOBBIBAETCS BaIlle MIPEATIONOKeHNE?

Oxcnepumenmanvhas 3adaua Ne 2. BaMm BbIaHbl pacTBOpHI alleTaTa CBUHIIA
Pb(CH;COQO),; wu wmomuaa xamus Kl, mrTatuB ¢ mpoOupkaMu, CHHPTOBas TOpENKa,
npoOupkoepxkartensb. B npobupky Hanerite 2 ma pactBopa Kl (BeicoToit 2 cMm) u 3aTeM
npuieiite 2 min pactBopa Pb(CH3COQ), . O6pa3syercs »kenthbiii ocagok. Harpeiite
NpoOUpPKY A0 pPAacTBOPEHHS OcCaJKa. 3aTeM OXJaguTe MPOOUPKY OKOJO0 2-3 MHH U
IOMEIaeM B COCY/I C XOJIOJHOM Jie/isiHOM Booi. UTo Habmromaere? UTo MpOUCXOIUT IPHU
BCTPSIXUBAHUHU TIPOOUPKH ?

WTak, BBl TOJIBKO UYTO OOHAPYKUIM PA3IMIUE MEXY UCTUHHBIMU PacTBOPAMU U
KOJUTOMJIHBIMUA pacTBOpaMu. B mocienHux BBl HAOIIOJANM TMPOSIBICHHE ONTHYSCKUX
s dexToB: «dpdextr Tunmans» (9kcm. 3a1. Nel) u «IBICHHE UCKPSIIIUXCS CIIOEB» (IKCII.
3aj. Ne2).

Bormpoc: kak qoka3aTh, YTO MbUIbHBIM pACTBOP SIBISETCS KOJUIOUIHOW CUCTEMOM ?
(ITo paccestnuto cBeTa B pacTBope -KOHYC TUHIAIA).

UTo mpoWCXOAWT €CAM B MBUIBHBIA pPacTBOp J00aBUTH TOBAPEHHYIO COJIb?
(ITpo3paunblii TIpEeXJaE pacTBOP PE3KO MYTHEET, OOpa3yloTCs KPYIHBIE XJIOTMbS).
3HAKOMCTBO C SIBJICHUSIMH KOATyJISIIMHU U BbICATUBAHUS.

lIpoexmnas 3adaua Ne 1. JIBa yuyeHHKa TPUTOTOBUIIM CMECh U3 PACTUTEIBHOIO
Macia d BOJIbI: T00AaBUB MOJIOBUHY YaiHOM JT0KKH Macia B 200 mi Boasl. O uH U3 HUX

YTBCPKAACT, 4YTO IMOJYUCHHAA CMCECh ABJEACTCA KOJUIOMAHBIM paCTBOPOM, a I[perﬁ 9TO



orpunaet. Kto npaB? CBoil OTBET WILUTIOCTPUPYHTE CHUMKAMU HAa MOOUIILHOM TeJe(oHeE.
(ITpaBbl 00a ywyenuka. Bce 3aBHCHT OT OCOOEHHOCTEW MPUTOTOBIEHHS cMmecH. Eciu
MIPOCTO pa3MellaTh Macio B BOJE, TO KOHyc Tunaand He HaOmonaercs. Eciau ske akTUBHO
B30aJITHIBATh CMECh B TEUCHHUE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET M B TaKOM
pacTBOpe XOpOUIO BHUJEH KOHYC pAacCEIHHOIO CBeTa, TO €CTh MOSBISAIOTCS
MEJIKOAMCIIEPCHBIE YaCTULIbI KalleJIeK Maca).

BbIBOJI: KOJUIOWMJIHBIE PAaCTBOPHI MOXKHO OOHApPYXXHUTh IO ONTHUYECKOMY TECTY
«hdexr TuHmans», KOTOPHIM OOHAPYKUBAETCS, €CJIM KOJUIOMJIHBIC YACTHUIBI HE
NPEBBIIAIOT JUANIA30H HAHOPA3MEPOB.

3.4 Memoowvt u cpedcmea IMRUPULECKOZ0 UCCTIE008AHUL.

Ha mpeapinynux 3aHATHSX BbI BBIMOTHSIIM SKCIIEPUMEHTANIbHBIC U MTPOCKTHHIE
3anauu. Kak Bbl 1ymaeTe, Kakue METO/Ibl UCCIIEIOBAHUS BBl UCIIOJIB30BAIN?

1. HaGnrogenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHHe

BcnomHuTe 3amaHusi, NPOCMOTPUTE CBOM 3allUCM U MPOKOMMEHTHPYHTE HX C
TOYKH 3PEHUS UCIIOJIb30BAaHHBIX METOJIOB McCleA0oBaHus. YeM BbI MOJIB30BAIUCH, YTOOBI
PEIINTDH MOCTABICHHYIO TIEpPe]l BAMH MpooOieMy.

IIpoexmnas 3a0aua Ne 1. Halinure, yeMy paBHa IUIOTHOCTb A TFOMUHUEBOH (OJIBTH
Y MEJTHOW WJIM CTaJbHON OOJIBAaHKM HEMPABUILHON (hOPMBI, KOTOPHIE JISKAT Ha BaIllUX
cronax. Mmer oOcyxkneHnue. JOKHBI MPEIJIOXKHTh IUTAH PEIICHUS OSTOM 3ajauyw,
OTIPEJICIUTh KaKhue HEOOXOAMMbI U3MEPUTEIIbHBIE TPUOOPHI I PEIICHUS ITON 3a/1auu.
CpaBHUTH HallJIECHHOE 3HAYECHHE NIOTHOCTU aTIOMHHUS, MEJIU WU CTaJIM CO CIIPAaBOYHOM
BEJIMYMHOM.

3.5 Kax cmenenv uzMenbueHHOCMU 6UACM HA 00Wyl0 NIOWAODL
conpuxacarwuwuxca yacmuy. O6beMHbIE B3phIBbl HA MYKOMOJIBHOM 3aBOJI€, IPEBECHO-
CTpYyKeuHOM Tpeanpustuu. [loueMy Henb3s UCHONB30BaTh OCH3UH MJI PO3KUTA JIPOB.
BcnoMHUTE «4TO Takoe MI0Iaaby, «EIUHUIBI U3MEPEHHUS TUIOLIA M.

IIpoexmnas 3a0aua Ne 1.Y Bac Ha ctonax HaxomsTcs aub0 Kyouk PyOuka, mu6o
MaJieHbKasl yrmakoBKa caxapa-padunana. Haiinure mioiaap 1enoro Kyoruka u oOIIyio
IJI0IIA1b 9 MaJIbIX KYOUKOB, U3 KOTOPBIX COCTOUT OOJIBIIION KYOUK; WU 1IEJION YITaKOBKHU

caxapa u oOIIyI0 IUIONIaJh BCEX KYCOUKOB caxapa B ynakoBke. CpaBHUTE 3Ha4YeHUs



IJIOMIAIM 11eJIoN (QUTypbl U CyMMapHOU Iiomniaaun ee yacteit? Kakyio 3aKOHOMEpPHOCTh
MBI MOKEM HaOI0aTh?

3.6 Hanooovekmovl u 00yci061eHHOCHb UX YHUKAIbHBHIX CEOUCHME PE3IKUM
yeenuuenuem NaoOwia0u NOEEPXHOCMU  YACMUY: HAHOYACTHIBl, HAHOIUICHKH,
HAaHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, TEHIPUMEPHI, LIEOTUThI, KBAHTOBBIE TOUKH.

lIpoexmnas 3a0aua Ne 2. Yxo nocst umeet niauny 12-13 MM, a yacTuila MarHeTuTa
Fe304 — 20 um. YBenuubte ux B 1 muwiuapa pa3. C kakumMu oObEKTaMH Bbl TENEph
Oynere ux cpaBHuBaTh? Kakue (usmueckrue BETUUMHBI U3MEHSIOTCS MPU U3MEHEHUU
JIMHEWHBIX pa3MepOB?

lIpoexmnas 3aoaua Ne 3. Ckonbko TucTtoB Oymaru A4 BOJIeT B cTakaH 00beMOM

100 mi?

=  Kaxoii rpymnrne BbIJaHbl TUCTBI OymMaru A4 u xumMudeckue crakanbl oobemom 100
mi. Kaxgas rpymnmna viet OTBET Ha 3TOT BOIPOC.

* Jlpeasaraem Momolb: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB Oymaru BOILIO
B OJINH CTakaH?

* Haiinure momans OTAEIBHOTO JMcTa A4 1 IUIOM@AAb IOBEPXHOCTH XUMUYECKOTO
crakaHa. Haiinute cymmapHyro momiaab KOMKOB Oymaru, HaxoAsIIUXCS B
cTakaHe?

» JlenaroT BBIBOJ: OHA OKa3aJach 3HAYMTEIBHO OOJIbIIE IUIOIIAAU IOBEPXHOCTH
CTaKaHa;

» KakuM 00pa3oM Mbl yBETUYMIIM CYMMAapHYIO IUIOLIa/b MOBEPXHOCTH Oymaru?

(YMmenblieHueM o0beMa OJTHOTO JIMCTA)

3.7 Hanoobovekmot u 00ycno6ieHHOCHb UX YHUKAIbHBLIX CEOUICME DPe3KUM
yeenuuenuem njaowia0u NOEEPXHOCMU  YaAcMUy: HAHOYACTULBI, HAHOIUIEHKH,
HaHOBOJIOKHA, HAHOTPYOKHU, HAHOLIAPUKHU, JIEHIPUMEPHI, IICOJIUTHI, KBAHTOBBIE TOUKHU.

lIpoexmnas 3a0aua Ne 4. Haiinurte mioiaib CBOEH YepenHoil KOpOOKU U CPAaBHUTE

€€ C TUIOMIAIbI0 TTOBEPXHOCTH OOJBIIHX MONYIIAPUA B YePEITHON KOPOOKH, eciu S(Kopa

6.11.) = 2500 cm? . S(u.x)=4nr%/2, rae r=C/2x.



OObsicHenue: OonblIas IUIOMIAAb OOJIBIIMX MOJYIIAPUNA OOBIACHIETCS HAIUYUEM
MHOTOYMCIIEHHBIX CKJIaJIOK.

Oxcnepumenmanvhas 3adaya. Ha cromax HaxoasaTcs CTalbHAsl KHOIIKA,
’KEJIe3HBII TBO3/Ib, KyCOYEK METHOW MPOBOJIOKH, MEAHASI CKPETKa, TPaHyJ bl aTFOMUHUS
Y LIMHKA, ITATUB C NpOOUpKaMu, cojisiHas kucioTa. [lomecture npeasioxkeHHbIE TEIa Ha
JTHO TPOOMPOK W J00aBbTE 3aT€M COJSHYI KHCJIOTY (BBICOTa CTOJI0A >KHAKOCTHU
npuMmepHo 1,5¢cm).

Onuirre, 4TO BbI HAOIIOAAETE B KaXKI0M U3 TPOOUPOK.

3HAKOMCTBO C SJICKTPOXUMHUYCCKUM PAOOM HaHpH)KeHI/Iﬁ MCTAJJIOB.

Ha3panmne | HazBanue metasiia, | Uro Hadaonaem JleBee uim npasee
00beKTa | M3 KOTOPOro C/AeJIaH oTHocHuTeabHO H2 B
00beKT 3J1/XMM pSAY HANp. M

BriBOI: ¢ KMCITOTOM B3aUMOAEUCTBYIOT METAIUIBL: ... .......
C KHCJIOTOM HE B3aUMOAECHCTBYIOT METAJIBL: ........

- 3aganue mo yueOHnKy M.A. AXMeToBa: 03HAaKOMbTECh C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJHUCH MpoTuBopeunemM? Meab U cepeOpo B HAHOCOCTOSHUSAX
CIIOCOOHBI B3aMMOJICHCTBOBATh C KHUCJIOTAMH. YBEIWYEHHUE IUIONIAJAN TMOBEPXHOCTHU
pearupyronmx 4acTuI] BIUSIET HE TOJIBKO Ha CKOPOCTh peakiuu (00bEMHBIE B3PBIBBI), HO
U Ha XapaKTep XUMUYECKUX CBOMCTB.
[IpoekTt «B mouckax KOJUIOUIHBIX PACTBOPOB

4, XHMHS HA CTPaxKe 310POBbSI.

4.1  Hoo. Boszouka iiooa. Hoo uz anmexu.
IIpakmuueckas uacme.

W3roToBiieHne MO MOJICKYJbI Homa. OJeKTpoHHas, Tpaduyeckas Gopmyia
nona. IIpoekt «OOHapykeHHe Kpaxmania B MPOJAYKTaX MUTAHUS.

4.2  «Mapzanyoexka». Ilepmanzanam kanus. Mapranenm ¥ €ro CTEICHH
OKHCIICHUS
IIpakmuueckas uacme.

Ornpenenenne MaccoBOM JI0IM KUCIIOPO/Ia B MOJIEKYJIE IEpMaHraHaTa Kajusl.

Pacuer oTHOCHUTENBEHON MIIIOTHOCTH KUCIOPO/Ia IO BO3YXY.



CoOopka npubopa A MOTyUYeHHs] KUCIOPO1a METOIOM BBITECHEHUS BO3/1yXa.
OKcnepuMeHT: cOopka npubopa Juisl pa3iioKeHHs mepMaHraHata kainus. KauectBeHHas
peakuus Ha KUCIOPO/I.
[IBeTHBIC peakMu ¢ MEpMaHraHATOM Kajus (Hamp., IEpMaHTaHAT Kajdus U CYJIb(PUT
HaATpHUs, JIp.)

4.3 Ilepexucv 60dopooda. Ceolicmea u npumeHeHue HEPOKCUOA 6000p0Od.
CrerneHb OKUCIEHUS KUCIIOPOa B MOJIEKYJIE€ IEPOKCHUIA BOJOPOA.
Peakius paznoxeHus nepokcuaa Bojgopoaa. Kak mpoBecTr sKCEpUMEHT.
Karanuzaropsl. Oxcun mapranmna (1V), pepMmeHT karanaza — KaTaau3aTopbl peakiUu
Pa3IoKEHUS.
IIpaxmuueckas uacmeo.

Oxcupn mapranna (1V): nanucate GopMmyiy BellecTBa U ONPEICIUTh CTEICHBb
OKHUCJICHHS.

Tpu mnpoOupkH, B KaXKIOH HAXOIUTCS HECKOJBKO MJI alNTeYHOW MEepeKUcH
BO/10poJia. Bo BTOpYIO M TpeThiO MPOOUPKHU TOMECTUTE COOTBETCTBEHHO OKCHJ] MapraHiia

(IV) (na xoHYHKe IIaTess) U CBEXKEHATEPThIA KapTodeab (Ha KOHYHMKE IIATEIIs).

Homep npo0upku Yto 106aBMIH Uto Habu01aemM

Hanucate ypaBHeHHE peakiinu ¢ 0003HAYEHUSIMU YCIIOBUN €€ TPOTEKaHUS.
[Tpoucxomut nu peakius B nepBod mpodupke? [Ipennoxure mpubop M MOTydEHUS
BOJIOPO/ia TP PA3JIOKEHUU MTEPOKCUIA BOJLOPOAA.

4.4  Auemuncanuyunosas xucaoma. Ackopounosas kucioma. KvucioTHOCTb
cpenbl. pH — MHANKATOPHI CBOMMHU PYKaMHU C MCIOJIB30BaHUEM OOOpPYAOBAHHS IEHTpa
oOpazoBanus «Touka pocTay.
lIpaxmuueckas yacmo.

Onucanue buznuecknx CBOWCTB. [Ipurorosnenune pacTBOpPOB
aUETUJICATUIUIOBO W acKOpOMHOBOM  Kucior.  JleiicTBue  MHAMKATOPOB

(benondranenHa, JakMyca 1 METUJIOPAHKA) HA UX PACTBOPBI.

HNuaukaropsl AleTHICAININIOBAS ACKOpPOMHOBAasI KHCJIOTA
KHCJI0TA

denondrarenH




Jlakmyc
METUIOPAHXK
[IpuroTroBnenue oTBapa KpacHoU kanycTbl. HaGntoaeHne nusMeHeHus LBeTa 0TBapa

B pa3HbIX pacTBopax (YKCyCHas, JUMOHHAs, ACKOPOMHOBAsI KUCJIOThI, TOBAPEHHAs COJIb,
ra3upoBaHHas BOJIa, HAIATBIPHBIA CIIUPT, MUILEBAs COA, PACTBOP MbLIa U CTUPAIBHOIO
MOPOIIIKA).

B3aumoneiicTBue ackopOMHOBOM KHUCIIOTHI ¢ HojmoM. Bompoc: mis kakux nenen
MOKHO MCHOJIB30BaTh 3Ty peakuuio? (s oOHapyKeHHs] aCKOPOMHOBOM KHUCIIOTHI B

OPOJYKTaX MUTAHUS).

1 pearent ackopOUHOBas 2 peareHT Uto Habmomaem mpu ux
KHCJIOTa 5 ()i B3aMMOJICHCTBUU
dusnyeckue cBOMCTBA: dusnueckue
.......... CBOMCTBA: .........

45 «3enenka» unu Opunnuanmoswiii 3eiaenwtit. 1[BeT nopourkooOpazHOTro
OpWITHAaHTOBOTO 3eeHoT0. [IpakTHyeckoe 3HaUeHUE U TTOJTyYEHHE.

IIpakmuueckas uacme.

duznyeckre CBOMCTBAa OPMILTHAHTOBOTO 3€JIEHOTO

Kak nokaszarb MOUIMHHOCTH  OpwJTMAHTOBOro  3eneHoro. IlpoBenenue
MOCJIEIOBATENIbHBIX PEAKIIUM B OJHON TPOOUPKE C OPMILTHAHTOBBIM 3€JIEHBIM: BHAYAJIE B
poOUpPKY 100aBUTH KOHIICHTPUPOBAHHOM COJISTHOM KHCIIOTHI, @ 3aT€M PacTBOpa MIEI0YU
NaOH. Odopmnenue paboThl 1O CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3a(UKCUPOBAIIN PE3YIIHTATHI IKCIIEPUMEHTA (M3MEHEHHE 1IBETA, BBITIAJICHUE OCAJIKA).

[IpoekT «MOXXHO 1M MCHOJB30BATh OPHIITMAHTOBBIM 3€JIEHBINM KaK WHIHKATOP
KUCJIOTHOCTHU CPEIbD)

4.6 «Mbiio upoecHoey: XO3IUCTBEHHOE U TYaJI€THOE, )KHIKOE U TBEPIOE.
lIpakmuueckas yacme.

JlelicTBMe JnaKMyca Ha pacTBOpP MbUIA, PacTBOP CTHUPAIBHOTO IOPOIIKA
(moKa3aTenbCTBO WIEJIOYHOIO XapakTepa MOIOUUX CpeacTB). M3yueHue 3THUKETOK
TBEPJOTO U JKUJIKOTO MbLIa (pa3auyue B XMMUYECKOM cocTaBe). PacTBopeHue Mbliia B
KECTKOU U TUCTUWIIMpoBaHHOU Bojie. Db dext Tunnans. [Ipoexkt «MbuioBapeHue»

5. XHUMusS MU

5.1 Caxap, Kpaxmai, uejirjiosa —podcmeelmuxu 2JIIOKO3bl.



Yro Ttakoe nuaber. ['nmukemMudeckuil MHAEKC MNPOAYKTOB MUTAHUSA. XUMHUYECKHUE
MOCIACTUTENIN U KX KOBAPCTBO.
lIpakmuueckas wacme.

Onpenenenue MPOAYKTOB C BBICOKMM TJIHMKEMHUYECKHUM HHJIEKCOM (pabora c
TaOJIUIICH ).

OrnpenensieM MoJACIaCTUTENH: acriapTaM, copour .... (Paborta ¢ saTukeTkamu.

OmnbIT: B3aUMOJIEHCTBHE TIOKO3bI ¢ TUApokcuaoM Meau (1), cBexenpuroToBIeHHBIM.
UccnenoBanue n3mMeHeHUs COACPKaHMS TIIOKO3bI B KPOBU MOcCe  cOaJaHCUPOBAHHOTO
obena u nocie ynorpediaenus dactdyna: KUPUEIIKOB, YATICOB, CIATKUX Fa3UPOBAHHBIX
HAIUTKOB.

5.2  Anwmunuii: eenuxuit u yycacuoii. IloueMy He cieayeT TOJIB30BaThCS
amoMuareBor nocyaou? ComepHuk kKanpius. Ocrteonopo3. MeTtaniabl KOHCEPBHOM
OaHKH.

IIpaxmuueckasa paboma.

CpolicTBa amOMHHHUS U OOJACTU MPUMEHEHUs aTIOMHUHHS Ha OCHOBAHHUM €TO
cBOMCTB (moBTopeHue). CocTaBUTh TAOJIUILY, KJIACTEP WU CXEMY.

[IpoBeneHne XMMUYECKUX PEaKLUM, XapaKTEpU3YIONIUX aM(pOTepHbIE CBOMCTBA
COE€IMHEHNN aJIFOMUHUS.

OnbiT 1. ATIOMUHUHN U COJIIHAsI KUCTIOTA.
OnpbiT 2. X10puJ aTtOMUAHUS U TUAPOKCU HATPHUSA
OmnpiT 3. ['uapokcua aTtOMUHUS U COJISTHAsI KUCIIOTa

OmnbiT 4. I'mapokcu amtOMUHUS U TUAPOKCU HATPHS

HaszBanue onbita Uro nabmomaem YpaBHEHHE XUMUUYECKON PEAKIIUU

BeBog: .............
[Ipoexr «Ee BemnuecTBO — KOHCEpBHAs OaHKa: JIKCMEPUMEHTAIBHOE OMpenesieHue
METAJIJIOBY.

5.3  Vkcycnas kucnoma. CTONOBBIH YKCYC, YKCyCHasi JSCCCHIMS, JICIsSHas
YKCyCHas KHCJIOTa: B 4yeM pa3Huia. CBOMCTBA YKCYCHOM KHUCJIOTBHI U €€ MPUMEHEHUE.

duznonornyeckoe BO3ICHCTBUE KUCIOTEL.



IIpaxmuueckas paboma.

CocraBieHue MOHATUWHOM CXEMBI: «4YTO s 3HaKW0 OO0 YKCYCHOH KHUCIOTE»
(MHAMBUYATBHO, TUOO B TPYIIIE).
PacueT KOHIIEHTpaluK KUCIOTHI MPU €€ pa30aBiIeHUH.
KucnotHocTh pacTBOPOB MUILEBOM COJBI U YKCYCHOM KHUCIIOTHI.
lNamenne nuIEeBON COAbl YKCYCHOM KUCIIOTOM: IPU3HAKU XUMHUYECKOU
peakuuu (BBIOEIEHHE Ta3a, pPE3KOe YBEJIMYEHHWE o0bemMa peaklUHOHHOM cMecH).
[ToBTOPUTH peaklMIO TalleHUs COJbl C HMCIOJb30BAHMEM HHIMKATOpa (Hamp., oTBapa
KPaCHOKOYAaHHOM KamycThl). lJis uero Heo6xoauMo ObUTIO TPUMEHEHUE UHAUKATopa?
OOpatuTh BHUMaHUE, YTO BBIJIEJICHUE a3a YACTO COMPOBOKIAETCS YBETMUEHUEM 00beMa
peakuuoHHON cmecu. Kakue Mepbl NpesoCTOPOKHOCTH HYXKHO COOJIOIATh MPHU
IPOBEJACHUMU TAKUX peaKuii?

5.4 «Conenan mnawa cuzuv» (IOBapeHHAs COJb, I[OTall, TIyTamar
HATpHA....... riay0epoBa coJib, MEAHBIN KyNopoc...... )

IInmesas coma, MUTbEBass COAA, KAJIBLIUHUPOBAHHAs COJNA, KayCTUYECKas COza:
OJIMHAKOBBIE WJIU Pa3HbIE BellecTBa. KaueCTBEHHBIE PEAKIIMU B XUMUHU.
IIpakxmuueckas paboma

OnpenenuTh: Kakoe U3 BellecTB (MMINEBAas COAa, KaycTUdeckas CoJa,
KaJbLMHUPOBAaHHAs COJIa) SBISIOTCS COJISIMU YTOJIBHOW KHCIIOTHI.
Omnpit 1. JlelicTBUE UHAMKATOPAMU.

OmnpiT 2. [lelicTBUE HA PaCTBOPHI MUILEBON U KAYCTUYECKOM COMIbl YKCYCHOM KHCIIOTHI

HasBsaunue omnwita Yro HaOIO1aEM BriBox

BeiBOI: ..........
[IpoBeneHre ONMBITOB MOATBEPIKIAET, UTO MUIIEBAS COJIA, KAIBIIMHUPOBAHHAS COJIa
—9TO COJIU CJ1a00M YyroJIbHOM KUCIIOTHI, @ KAyCTUYECKasl COJla — pACTBOPUMOE OCHOBAHUE.
OO0cyauTh, KaKk JJOKa3aTh OMBITHBIM ITyTEM, YTO MUIIEBAs COAA SBISAETCS KUCIOU COJIBIO.
5.5 Bpeo numpamoe: mu¢h unu npaeoa. llonp3a HUTPATOB: BaKHEHUIIIHE
MHHEpaIbHbIE YI00pEeHU KaK MCTOYHMK a30Ta. KpyroBopot azota. [louemy BeHepuHa

MYXOJIOBKA IIOCAAaCT HACCKOMBIX (TaK OHa BOCIIOJHACT HEAOCTATOK a30Ta B OOJOTHCTHIX



MecTtax). HuTpaTel B KadecTBe MNHINEBBIX KOHCepBaHTOB. Kakue mpeBpalieHus
MPOUCXOMIST C HUTpAaTaMHU B OPTaHU3ME YeJIOBeKa. A30T U €r0 CTETICHH OKUCIICHUS.
IIpaxmuueckas uacmo.

Onpenenenne MaccoBOM JOJIM a30Ta B KaJIWTHOW, HATPUEBOM M aMMOHHUIHOMN
cenutpe. BeiBoa: kakoe U3 HUX OoJjiee [IeHHOE a30THOE Y00peHue.

[IpoexT «BnusHre a30THBIX YIOOPEHUN HA POCT CaXKEHUEB (DacoIm.

6. PaboTra Hax npoekTamMu — 5 4

1. Oman evlbopa memvl, NOCMAHOBKU Yelu, 3a0ad UCCIe008AHUSL.

2. Oman 6b108UdNCEHUS 2UNOMESDbL.

3. Oman naanupoanus nymu OOCMUdICEHUs yelell UCCAe008AMEeNbCKUX

(npoexmuwix) pabom u 8b100pa HeoOXOOUMO2O UHCIPYMEHMAPUSL.

4, Oman npogedenuss YyuyebHO20 UCCe008aHU (NPOEKMHOU pabomvl) ¢
ucnonvzosanuem  obopyodosanusi yeumpa  obpazosanus  «Touka pocmay ¢
NPOMEIHCYMOUHBIM KOHMPOLEM 30 X0OOM BbINOJIHEHUS U KOPPEeKYUell pe3yibmamos.

5. Oman ogopmrenus, npeocmasieHus (3awumsl) NPOOVKMA NPOEKMHOU

pabomuwi
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