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ITossicuuTenpHas 3amKucKa
Pabouas nporpamma no BHEypOUHOH AesiTeabHOCTH «IlepBble maru B XuMum»
st 7-8-X KJIaCCOB COCTaBJICHA B COOTBETCTBUU C TpeboBanmsimu demepanbHOTO
TrOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa 00ImIero oOpa3oBaHHsI BTOPOTO
TMOKOJICHUS:

1. IlpumepHasi ocHOBHasi 0Opa3zoBaTeNbHAsl MPOrpaMMa OCHOBHOTO OOIIEro
oOpazoBanus MBOY «Bepomtoxkenckas CILLI»

2. IIucbmo Munobpuayku ot 28.10.2015 r. Ne 08-1786 «O pabGounx
nporpaMmax y4eOHbIX MPEIMETOBY;

3. Ilucemo MunoOpuayku ot 12.05.2011 r. Ne 03-2960 «OO6 opranuzanuu
BHCYPOYHOM JIeATEITHHOCTHY.

HporpaMMa IIOCTPOCHA Ha CICAYIOIMUX IMPUHIOUIIAX!

- IIpunyun nayunocmu (3HaHUS OCHOBAaHbI Ha OOBEKTUBHBIX HAy4HBIX (PaKTax). -
Ipunyun nocnedosamenvrnocmu u cucmemamuynocmu (00y4eHUe OT MPOCTOTO K
CIIOKHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMEHUS K YMEHUIO»).

- [lpunyun  HaenaoHocmu (OCYUIECTBICHHUE CBSI3M  MEXAY KOHKPETHBIM U
a0CTpaKTHBIM).

- Ilpunyun ocmuiciennocmu (IIEPEHOC UMEIOITUXCS 3HAHUH B HOBYIO CUTYAITHIO).

- [Ipunyun cosnamenvHocmu u akmusHocmu (IIPUMEHEHUE 3HAHUN Ha MPAKTHUKE).
AKTyaJIbHOCTh TpOrpaMMbl OO0YCJIOBJIEHAa TE€M, YTO BO3pacT 7-8-ro Kiacca
SBJISIETCS B@XXHBIM JUISI MPO(ECCHOHATIBHOTO CaMOOIPENETICHHs LIKOJIbHUKOB.
Bo3M0HO, 4TO IPOCHYBIIMICS HHTEPEC K XUMUU MOKET MEPEepacTH B OYIyIIyIO
npodeccuro.

AKTyaJIbHOCTh JAaHHOW NMPOTpaMMbl COCTOUT B M TOM, YTO OHA HE TOJBKO
JTaeT BOCIIUTAHHUKAM MPAKTUYECKUE YMEHMS U HaBBIKH, (OPMUPYET HaUaJIbHBIN
OTBIT TBOPYECKOW MAEATEIbHOCTH, HO M pa3BUBAE€T MHTEpeCc OOydarolerocs K
9KCIIEPUMEHTY, HAyYHOMY TOUCKY, CIIOCOOCTBYET CaMOOIPEIEICHUIO YUaluXcs,
OCO3HAHHOMY BbIOOpPY mpodeccuu. VYyamuecs CMOTYT Ha MPaKTHKE
UCTIOJIb30BaTh CBOM 3HAHMSI HA YPOKaX XUMHUH U B OBITY.

[lemarornyeckas 1e1eco00pa3HOCTh 3aKIIOYACTCS B TOM, YTO 0a30BBIA KypC
IIKOJILHOW MPOTpaMMBbI TMPEAyCMaTPUBACT MPAKTUYECKHEe PabOThl, HO UX SBHO
HEJOCTaTOYHO, 4YTOOBl 3aMHTEPECOBaTh YyYAIIMXCA B CaMOCTOSATEIHHOM
pUOOPETEHUH TEOPETUIECCKIX 3HAHUH 1 MPAKTUYECKUX YMEHUN 1 HABBIKOB. J1Jis
3TOTO B KypcC «IlepBble maru B XUMUM» BKITFOYCHBI HanOoJIee PKUE, HAarJISITHBIC,
WHTPUTYIOIINE YKCIIEPUMEHTHI, CIIOCOOHBIE YBIIEYb M 3aWHTEPECOBAThH YUAIIUXCS
IIPAKTUYECKON HAYKOU XUMHUEH.



B pamkax HamuoHampHOro Tmipoekta «OOpa3oBaHHE» CO3JaHHE IIEHTpa
€CTECTBEHHO - HAyYHOU HampaBleHHOCTH « Touka pocTay MO3BOIMIIO BHEAPUTH B
nporpaMMy U(GPOBYIO Ja0OPaTOPHI0 U KAYECTBEHHO HW3MEHUTH MPOIIECC
00y4YeHHUs XUMHH.

KonuuectBeHHbIE HKCIEPUMEHTHl  IO3BOJIT  MOJYy4aTh JIOCTOBEPHYIO
MH(POPMAIUIO O MPOTEKAHUH TEX WM MHBIX XUMHUYECKHX Ipoleccax, O CBOMCTBaX
BeniecTB. Ha 0CHOBE MOyYeHHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX 00y4aeMbI€ CMOTYT
CaMOCTOSITENIBHO JI€1aTh BBIBO/IbI, 0000IIaTh pe3yIbTAThI, BBISBIATH
3aKOHOMEPHOCTH, YTO  OJHO3HAYHO Oyzer CH0COOCTBOBATh

HOBBIIEHUIO MOTUBALIMU O0yUYEHUS MIKOJIbHUKOB.

Llenp mporpaMmsl:

@OpMUPOBAaHUE Y YYAIIUXCA HAYYHBIX MPEICTABICHUA O XUMHH B

MOBCEHEBHON JKM3HM 4YEJIOBEKa uepe3 MNpoOYyKIEHUE HHTEpeca M Pa3BUTHE
1po(heCCUOHATIBHBIX CKIOHHOCTEN K MPEeIMETY XUMHUSL.

3agauu:
OO0pazoBaTebHbIE:
PaCIIUPHUTH KPYro3op ydamuxcs 0 MUPE BEIECTB;

+  HCIOJbH30BaTh TEOPETUYECKHUE 3HAHUS IO XUMUU Ha TIPAKTHUKE;

« O00yYuTh TEXHUKE OE30MACHOCTH TPU BBIMOTHECHUH XUMHUYCCKUX
peaKLunii;

+ c(opMupoBaTh HaBBIKH BBITIOJHEHUS MPOEKTOB ¢ ucnoyibzoBanuem MKT
U udpoBoro o0OPy10BAHMUS;

+  BBISIBUTH TBOPYECKH OJAPEHHBIX O0YUAFOIIUXCSI U TOMOYb UM MPOSIBUTH
ceOs.

PazBuBaroue:

+  CHOCOOCTBOBAThH PA3BUTHIO TBOPUECKUX CITIOCOOHOCTEN 00ydarONInuXCs;

«  ¢opmupoBats UKT-kOMIeTEHTOCTH;
BocnurarenbHble:
+  BOCIIHUTATh CAMOCTOSITEIIBHOCTD IIPH BHITTOJIHEHUU PaOOTHI;

+ BOCIMTAaTb YyBCTBO  B3aWMMOIIOMOLIM, KOJUIEKTUBU3MA, YMEHHUE
paboTaTh B KOMaH/€; BOCIUTATh YYBCTBO JIMYHOW OTBETCTBEHHOCTH.
CBs3b comepKaHus IIPOrpPaMMBbI BHEYPOUYHOU NEATEIBbHOCTH
C Y4EOHBIMU MPEAMETAMU:
Kypc BHEYypO4YHON HAEATENBHOCTH HWIECWHO W COAEPKATEIBHO CBA3aH C
0a30BbIM KYpCOM XHMHUHU U TMO3BOJISIET MOJAJEPKUBATh B3aUMOCBSI3b TEOPUH U

MPaKTUKH, POPMUPYET YCTOUUUBYIO TOTPEOHOCTh MPUMEHSITH MOJTYyYEHHBIE 3HAHUS
Y HABBIKM B ITIOBCEHEBHOM KU3HU.



[Iporpamma mocTpoeHa Ha OCHOBE MEXKIPEIMETHOW HHTErpaluu ¢ (HU3UKOH,
MaTE€MaTUKOU, OMOJIOTUEN U JPYTUMU €CTECTBEHHO - HAYYHBIMU TPEIMETAMH.

Oco0eHHOCTH peanu3aluy IpOrpaMMBl:
Bo3spacT o0yuaronuxcs:
[Iporpamma OpHMEHTHUpOBaHA Ha BOCIIMTAHHMKOB B Bo3pacte 13-15 ner 0Oe3
CHELMATIbHON MOATOTOBKH.
DOopMBI 3aHATHM:

B o6pa3oBarenbHOM Mpoliecce NCIOMB3YIOTCS pa3inuHble (POPMBI MPOBEACHUS
3aHSATHSL:

- Oecenpr;

«  JICKIUH,

+  CEMHHApHI;

+  MPaKTHYECKOE 3aHATHE;

+  XUMHUYECKUN IKCIIEPUMEHT;
+ paboTa Ha KOMIIBIOTEPE;

+  DKCKypCHH;

* BBIIIOJIHCHHUC U 3alIuUTa ITPOCKTOB.

Pexxum nposenenus: 34 gaca B rox - 1 pa3 B Henento. Bee 3anaTus no

BHEYPOYHOU JEATENBHOCTH MPOBOIATCS IIOCIE BCEX YPOKOB OCHOBHOTO
pacnucanus, NPOAOJDKUTEIBHOCT COOTBETCTBYET pekoMeHanusam CanlluH,
T. €. 40 MUHYT.

MecTto mpoBeneHus:  3aHSATHUS MPOBOAATCS B yueOHOM kabunere xumuun MBOY
«Bepo6mtoxxenckast CILI»

3nopoBbecOeperaroias OpraHu3alms 00pa3zoBaTEIbLHOTO MPOIEcca MPEANoIaraet
UCIIONIb30BaHWE (QOopM M METOJOB  OOy4YeHHs, aJEKBATHBIX BO3PACTHBIM
BO3MOXHOCTSIM IIKOJIbHUKA: IPAKTUYECKUE PAOOThI, SKCIIEPUMEHTHI U Oece/Ibl.
Bunbl gesTenbHOCTH: TPpeAyCMOTpeHbI TeopeTnyeckue (204.) M mpakTUYeCKue

3ansaTus (144.).

HH&HHDV@MBIC PE3VIBTATBI OCBOCHMUA 06anIOIHI/IMI/IC5{ IpOorpaMmMabl

(BHEYUYEOHOM ) BHEYPOUYHOMU JIEITEILHOCTA JIMYHOCTHBIE

PE3YyJIbTATDI:

- OCO3HAaBaThb €JUHCTBO U LIEJIOCTHOCTh OKPYXKalolero  Mupa,
BO3MOKHOCTH €r0 [TO3HABAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHHI
HayKH;

« TIOCTENEHHO BHICTPanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE:

OCO3HaBaTb HOTpe6HOCTB U TOTOBHOCTb K CaM006pa3OBaHI/IIO, B TOM 4YHUCIIC U B
paMKax CaMOCTOSITEJIbHOU ACATCIIBHOCTHU BHC IIKOJIbI;



« OIICHMBATH )KM3HEHHBIE CUTYAIlMU C TOUYKHU 3peHus Oe30MmacHoro oopasa Ku3Hu
U COXpaHEeHUs 3/I0POBbS;

« OIICHUBATh FKOJOTHUUYECKUN PUCK B3aMMOOTHOIIICHUI YeJI0BEKA U TIPUPO/IBI.

+ (opMHUPOBAaTh OSKOJOTUYECKOE MBINUJICHUE: YMEHHE OIIEHUBATh CBOIO
NEATEIbHOCTh U MOCTYIKHU JPYTUX JIIOACH ¢ TOYKH 3PEHUSI COXPAHEHUS OKpYKarolen
cpedbl - TapaHTa XU3HM W Ojaromoiyuusi Jrojed Ha 3emie. MeranpeaMeTHBIMU
pe3ynbTaTamMu u3yudeHusi kypca «llepBble miaru B XuMUU» SIBISIETCS (POPMUPOBAHUE
YHHUBEpCaIbHBIX yueOHbIX neiictuii (Y'Y ).

PerynstuBubie Y'Y /I:

+ CaMOCTOSITEJIbHO OOHApyXXKHBaTb U dbopmynrpoBaTh yICOHYIO
po0IeMy, OIIPEeTsATh 1ebh YIeOHOU NeATeIbHOCTH,

« BBIJBUTaTh BEPCUM PEIICHUS MPOOJIEMbI, OCO3HABaTh KOHEYHBIA PE3yNbTaT,

BBI6I/IpaTB N3 IIPCIIOKCHHBIX U HCKATh CaMOCTOATCIIBHO CPCACTBA JOCTHIKCHUA LCIIHN;



OCYILECTBIIATh LI€JIENOJaraHue, BKIIOYasi MOCTAHOBKY HOBBIX LEJEH,
npeobpa3oBaHre MPAKTUUECKOH 331a4u B IO3HABATEIIbHYIO;

« COCTaBIATH (MHAWBHUYaTbHO WK B TPYIITIE) TIAH PEIICHUS TPOOIEMBI;
- paboTasgs TO TUIaHy, CBEPSATh CBOM JACUCTBHS C LEJIbIO H, TPHU
HEO0OXOMMOCTH, UCTIPABIISATH OMUOKH CAMOCTOSTENHHO;
+ YYUTHIBATH pPa3HbIC MHEHUS u CTPEMHUTHCS K
KOOpAWHAIINN
Pa3TUYHBIX TTO3UINI B COTPYIHUYECTBE;
- B auamore ¢ YUUTEIEM COBEPIICHCTBOBATH
CaMOCTOSITENILHO BBIPa0OTaHHBIE KpuTepun orieHkH. [lo3HaBarensHbie YV /I
+ aHAJIM3UPOBATh, CPABHHUBATH, KJIACCU(UIIMPOBATH U 0000IIaTh (HaKThI
U SIBJICHUSA. BBISABIATE MPUYMHBI U CICACTBUS MPOCTHIX SBICHUN.

* OCYHICCTBJIATH CpPaBHCHHC, KJIaCCI/I(l)I/IKaI_[I/IIO, CaMOCTOATCIIBHO
BBI6I/IpaH OCHOBAHUA U KPUTCPHUHN OJI1 YKA3dHHBIX JIOTHYCCKHUX OHGpaHHﬁ;

« CTPOHUTH JIOTUYECKOE PpACCYXKICHHE, BKIIOUAIONIEE YCTAaHOBJICHHE
IPUYUHHO-CJIEICTBEHHBIX CBS3EH.

- CO3/1aBaTh CXEMAaTUYECKHUE MOJIEIM C BBIIEJICHHEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

+ COCTaBIISITh TE€3UCHI, PA3INYHBIC BUBI TJIAHOB (IIPOCTHIX, CIOKHBIX U
T.IL.).

- TpeoOpa3zoBbIBaTh UH(POPMALIMIO U3 OJHOTO BUJA B Ipyroi (Tabauily B
TEKCT U TIp.).

+ YMETh OMPEIENATh BO3MOXKHBIE UCTOYHUKN HEOOXOIMMBIX CBEACHUH,
MPOU3BOJUTH  TTOHUCK uHpOopMaIuy, aHaJIM3UpOBaTh U

OLIEHUBATh €€ JIOCTOBEPHOCTb.

- 0000maTh MOHATUA - OCYHIECTBJSATh  JIOTHYECKYIO
OTIepaIIfIo IEPEX0/1a OT MOHATHUH C MEHBIITUM 00BHEMOM MOHATHSM C OOJIBIINM
00BEMOM;

+ CTPOUTH JIOTHUYECKHE PACCYXXJICHHS, BKIIOYAIOIINE YCTAHOBIICHHE
PUIMHHO-CJICJICTBEHHBIX CBS3EH.

+ OOBSACHATH SBJICHUS, IIPOIECCHI, CBSI3UM M OTHOIIICHUS, BBISBISEMBIC B
X0JIe MCCIEIOBaHUsI, OCYIIECTBIATh BbIOOp HamOosiee 3(D(PEKTUBHBIX CIIOCOOOB
pEIIcHMS 3a71a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUH.

KommynukatuBubie YV /I

- ymMeTrb (opMynupoBaTh COOCTBEHHOE MHEHHE U  TO3UIIHUIO,
apryMEHTUpOBaTh €€ W KOOPJAWHHUPOBaTH €€ C TMO3UIMU NapTHEPOB B
COTPYJHHMYECTBE MTPHU BHIPAOOTKE OOILIETO PEIICHUSI B COBMECTHOM JI€ATEIbHOCTH;



- 0oTOOpakaTb B pEYM COJAEPKAHME COBEPIIAEMBIX ACUCTBUN, Kak B
(dopMe TPOMKOI COLMATU3UPOBAHHOM peyH, Tak U B (hopMe BHYTpEHHEHN peun;

« YMETh apryMEHTUPOBATH CBOIO TOUKY 3PEHUS;
YMETh OCYHIECTBJISTh  B3aUMHBIA KOHTPOJIb H
OKa3blBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;
« yMeTh paboTaTh B TPYIE - YCTaHABIMBATH padOuKMe OTHOIICHUS,
3¢ (PEeKTUBHO COTPYAHUYATH U CITIOCOOCTBOBATH MPOAYKTUBHOM KOOIIEpAIUH.

[IpenmeTHBIMH pe3ydabTaTaMU U3Y4YEHUs IpeAMeTa SBIAIOTCS CIENyIoLue
YMEHUS:

+ OCO3HAHME POJIU BEILECTB;

* OIPEAENATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
« OOBSCHSTH POJIb BEIIECTB B X KPYTOBOPOTE;

*+ PacCMOTPEHUE XMMHUUYECKHUX IIPOLIECCOB;

- HUCIIOJIB30BaTh 3HAHUS XUMUHU npu  coOII0ACHUU
MpaBUIl

HCIIOIB30BaHUS OBITOBBIX XMMHYECKUX IIperapaTtoB;, —
pa3indaTthb OIIACHBIC U Oe30macHbIe BCIICCTBA,

+ TIPUBOJMUTH MPUMEPHI XUMUYECKHUX TIPOIIECCOB B MIPUPO/IE;

+ HAxXOJUTh 4YEPTHl, CBUICTEILCTBYIONIME 00 OOmMMX MpHU3HAKAX
XUMUYECKUX MPOIECCOB U UX Pa3IUUMIX;

+ HWCITOJIb30BAaHNE XUMUYCCKUX 3HAHUU B OBITY;

+ OOBSCHSITH 3HAYCHUE BEIIECTB B KU3HU U XO35HUCTBE YEIOBEKA,;

« OOBSCHITH MUP C TOUKH 3PEHUSI XUMHH;

« (opmupoBath TpEICTaBiIeHUS O OyayneM MnpodecCHOHATIBHOM
BBIOODE.

Kpowme Toro, 3aHsTust IpU3BaHbl IPOOYIUTh y YUAIIMXCS MHTEPEC K XUMHUYECKOM
HayKe, CTUMYJIUPOBATh NAJIbHEHILEE U3YYECHHE XUMUHU. XUMHUUYECKHE 3HAHUS,
chopMHpPOBaHHbIE HA 3aHATUAX, MH(OPMAIIMOHHAS KYJIbTypa YYaIIUXCs, MOTYT
OBITH UCIIOJIH30BAHBI UMU JJISI PACKPBITHS PA3TMYHBIX MPOSBICHUHN CBSI3U XUMUHU
C KHU3HBIO.

CrniocoObl ornpeseneHus pe3yabTaTUBHOCTH:

« HauanvHoiti konmponv (cenmsops) B BUJIC BU3yaJIbHOTO
HaOJIOnEeHusl  Iemarora  3a COOJIFOIEHUEM BOCIIMTAaHHUKAMU
TEXHUKA OE30MaCHOCTH, IIOBEJAECHUEM TIpH pabdoTe C TOCICTYIOITUM
00CYXKIEHUEM;

« Texywuii xoHmponv (8 meueHue 6ce2o0 yuebOHO20 200a) B BUJE

BU3YAJIBHOTO Ha6JIIOI[CHI/I$I rneaarora 3a MponcCcCoOM BBITIOJITHCHUSA YYAIUMUCIA



IMPAaKTHYCCKUX pa60T, ITPOCKTOB, HWHIAWBUAYAJIbHBIX SaHaHHﬁ, yY4aCTusa B
HpeI[MeTHOﬁ HEACIC €CCTCCTBO3HAHMA,

« Ilpomedsicymounvlii. Konmpons (memamudeckuti) B BUIE TPEIMETHOU
JAArHOCTUKU 3HAHUS IE€TbMHU POUIEHHBIX TEM;

- Umocosviii konmponv (mail) B BUAE U3yYEHUS U aHAIM3a IPOAYKTOB
TpyAa ydalmuxcsi (IpOeKTOB; COOOIIEHUH, pedepaToB), Mpolecca OpraHu3alun
paboThl HaJ MPOAYKTOM M JTMHAMHUKU JMYHOCTHBIX M3MEHEHHH. Dopmbl yuéra
3HAHUW, YMEHUU DA Peau3aluy IporpaMMBl.
- Omnpoc;
OO6cyxneHue;
- CamocTosrenbHas padborTa;

- Tectupoanue;
- IlpesenTtanus u 3anmTa TBOPUYECKOM pabOTHI (ITPOEKTHI U JIp.). B KoHIIE
y4eOHOT0 roj1a 00yUYaroIIMICs JOJKEH BBITIOJHUTH U 3alIUTUTH MPOEKT.

ConepxaHue Kypca

I/IHCTPYKTa)K [0 TEXHHUKE 0E30IMaCHOCTH MMPOBOAUTCA HA KAXKAOM 3aHATHU IICPCO
IMIPOBCACHUCM JSKCIICPUMCHTA.

1. BBenenwne

1. BeooHoe 3anamue. 3HaKOMCTBO y4alllMXCsl C HOBBIM y4€OHBIM KYpCOM B
KpPY>KKOBO# pabore.

2. Mecmo xumuu 6 ecmecmeosrnanuu. 3apoXXA€HUE XUMUHU Kak Hayku. CBs3b
XUMHUHU C IPAKTUYECKON KU3HBIO YEIIOBEKA.

3. Ilpaxmuueckas uacmoy. CoO31aHHE MO3HABATEIBHBIX KPOCCBOPAOB U APYTUX
WHTEPAKTUBHBIX yIpakHeHui Ha LearningAps.org uinu MyTest.

2. 3KCHepI/IMeHTaHI>HI)I€ OCHOBbI XMMHH

1. Bewecmsa. [Ipuemwvl oopawenus c gewgecmseamu.

N3yyenune mipaBU TEXHUKHA OE€30MAaCHOCTH, NPEIyNpPEKIAOMUX U
3anpemaromux 3HakoB. IlepBas momoiub. IIpoTHBOMOXKapHBIE CpeACTBa
3aIUTHI.

3HaKOMCTBO C BEIIECTBAMHM, BCTPEUAIOIIUMHUCS B OBITY: MOJHAs HACTOMKA,
Me€llb, AIIOMUHUM, COJb, TMHINEBAsI COJA, JUMOHHAs KHUCIIOTa, YKCYCHas
KHCJIOTa, BOJA, MEIHBIN Kymopoc. OTiauyue BEIIeCTB MO (PU3UUECKUM
CBOIMCTBAM: arperaTHO€ COCTOSIHHUE, IIBET, 3amax, BKYC, PAaCTBOPHUMOCT.
[IpaBwia xpaHeHusI BeIIECTB B JiabopaTopuu. TOKCHYHOCThH BEIIECTB IS
JKUBBIX OPraHU3MOB ONPEACISIETCS WX XUMHYECKUMH CBONCTBAMH, HX
CIIOCOOHOCTHIO BCTYNAaTh B XUMHUYECKHUE peakiuu. [IposiBlIeHUsT TOKCUYHBIX



BEIIECTB Yy YEJIOBEKA: XHMMHMUYECKHH OXOr, pa3ipakeHUe CIU3UCTBIX
000JI0YEK, KaTap AbIXaTeNIbHbIX MYyTEW, auIepruyecKkue peakiu, OCTphIe
JEPMaTHUTHI, KAHIIEPOTEHHOE JCHCTBUE, MOPAKEHUSI OPTaHOB, BO3MOYKHOCTh
JeTaNbHBIX ~ WcxonoB.  [IpaBmma  orOopa  BemecTB  (TBepibIe,
MOPOIIKOOOpa3HbIE, )KUIKUE, BOAHBIC pACTBOPHI, 0c000€ BHUMaHHE — paboTa
TOJBKO C MaJIbIMA 0O0bEMaMHM BEILIECTB).

Tecm Ha ocHOBe 3aaHuil 3 OTKpbITOoro 6anka OUIIN (paznen «Metoabl
MTO3HAHUS)
2. Ilpasuna 6ezonacmnoti pabomsi npu nposedenuu sKcnepumenma. Texunuxa
J1abopamopuwix pabom.
3HaKOMCTBO C JabOpaTOpHBIM OOOpPYJOBaHUEM: CTEKIISIHHAs TOCyJa
(XMMHYECKHE CTaKaHbl, KOJIObI, BOPOHKH, JIETUTEIbHbIE BOPOHKH, MEpHas
NOCY/J1a), BECBI, IITATUBBI JIJIs1 IPOOUPOK U MPUOOPOB, HATPEBATEIbHBIN



npubop-cnupToBKa, pappopoBas nocyza (BblmapuBaTeIbHbIC YAIITKU, TUTJIH,
CTYIIKH, IINATENIN) U JIp.

besonacHass pabora co cTekioMm, MpoOKamMu (IEMOHCTpalUs PE3KH
CTEKJITHHBIX TPYOOK, UX HarpeBaHUs sl K3MEHEHUS (POPMBI).

IIpakmuueckas uacme.
COopka mpubopa i moiaydeHus: ra3oB. [IpoBepka Ha TepMETHYHOCTb.
3akpernieHne ero Ha mraTuBe. PucyHok npubopa npu nmomoiy tpadapera.

3. HaepesamenvHvie npubopbi.
CnuptoBka. ['azoBas ropenka. Ilnmutka. Bonsnas Oans. Hasnauenue
HarpeBaTeyIbHbIX TPUOOPOB.

W3ydeHnne cnupTOBKU: COCTaBHBIC YaCTH U UX (QYHKITHUS.
["oprouee TOIIMBO AJI1 CHUPTOBOK: ATHIIOBBIN cIUPT. OCOOCHHOCTH pEaKINU
TOpEHMsI: BBIJENICHNE Temia U cBeTa. Cyxoe roprouee

[IpaBuna  HarpeBaHWss  NPOOMPOK €  BOJHBIMH  pPAacTBOpaMuU
(npenBapuTENbHBIA MPOTrPeEB BCEH MOBEPXHOCTH, 00S3aTEIbHBIN HAKIOH
NpOOUpPKH, OTBEPCTHE MPOOMPKH «OT CeOs», 3aKPEIUICHHE JepKaTens
MPOOUPKN).

Hcnonp30oBaHne TUIVIEW TIpU MNPOKAIMBAaHWKA BemecTB. Ha3HaueHue
onepanuu MPOKaJINBAHUS.

Hpakmuttecmm yacmo.

N3yuenue miameHu. PUCYHOK IJIaMEHH.
C6opka mnpubopa nns BbIIApUBaHUS CONM  (KOJBLO HA ILUTATHB,
BbIIApUBATE/IbHAS Yalllka, BOJHBIA PacTBOp COJM, CIUPTOBKA). PucyHOK
npuodopa npu nomoIu tpadapera.

4. Yucmoie eewecmea, 0cobo yucmele  eewjecmea. llpumecu.

Cmecu. CiocoObl OYMCTKU BELIECTB OT MpUMeEced U pas3iesieHUs] cMeceil.
@unbsrpoBanue. Ileperonka. Kpucramnmusanus. PaszneneHne ¢ moMomibro
MAarHuTa, JeJIUTeIbHON BOPOHKU [[pakmuyeckas uacme.

1 BapuaHT: cMech peyHOroO IIECKa U caxapa.

2 BapHaHT: CMECh PEYHOT0 MecKa U MOBApPEHHOM COJIH.

CocTaBUTh CXeMy TMOCJIEIOBATEILHOCTH  Olepanuil  (pacTBOpEHHE,
¢unabTpoBaHue, BbinapuBaHue). CpaBHUTh U OOCYIHUTh PE3YJIbTATHI JIBYX
BapuaHTOoB. OOpaTUTh BHUMAHHUE HA CMECh caxapa M necka (y HEKOTOPBIX
YalllK# MOKPBUIUCh KOPUYHEBOM Maccoil), Ha BaXXKHOCTh YCIOBUU
NPOBEAECHUSA DJKCIIEPUMEHTa, B JaHHOM CJIy4yae Ha CBOEBPEMEHHOE
IIpEKpaIlCHNE HarpeBa.

5. Memoobl no3Hanus 6 ecmecmeo3HaHuu.

Habmronenue. DxcniepuMent. MoenupoBaHue.



VYcnoBus npoBeneHuss HaONIOAEHHS KakK OCHOBHOI'O METO/AA IO3HAHUS.
MBICTUTENBHBIA W pPEANbHBIM OJKCIEPUMEHT. YHUBEPCAIbHBIE 3HAHUSA
YyeroBeYecTBa Ha OcHOBe HaOmoneHus. dusnueckne M XUMUYECKHUE
SIBJICHMSL.

IIpakmuueckas uacmo.

BbpoyHoBcKkoe aBMKeHHE 0] MUKpOCcKonoM. OOHapyKeHHE )KUpa B CEMEHaX
nojconHeyHuka. OOHapyxeHHe Kpaxmayia B KapTodene. OOHapyx eHHE
YIJIEKUCIIOrO Ta3a B BbIAbIXaeéMOM Bo3ayxe. JloOaBieHHE JIMMOHHOM
KHCHOTHI B yail. OdopmieHne paboThl.

Hazrauue onwita Kag primonmanu Uto gabnoonanu

O6paTI/ITB BHUMAHHUC Ha IPAKTHYCCKHC 3aJaHWA IIPOIIJIbIX 3aHATHMH.

AKIIEHTUPOBATh, UTO METO]1 HAOTIO/IEHUSI — OCHOBHOM METO1 MO3HaHUs. 6. Booda.
Pacmeopvi. Mopckaa u npecnas 6oda. buonocuueckue stcuoxkocmu: KpOBb,

mumba, KJIETOYHBIN COK.

DKOJIOTHYECKHUE HpO6JICMI>I BOJBI.

DNEKTPONPOBOAHOCTh KAaK CBOMCTBO PAcTBOPOB 3JIEKTPOJUTOB (MpaBuiia
0€30MacHOCTH € IIEKTPOIPUOOpaMu).

llpakmuueckas uacme.
OnpeneneHre ¢ MOMOUIBIO 3JEKTPOINPOBOJHOCTH PACTBOPOB: B KAKOM
XUMUYECKOM CTaKaHe HaxOJUTCA JUCTWUIMPOBAaHHAs Boja. JlaHwel Tpu

pacTBOpa: pacTBOpP MOBApPEHHOW COJIU, PACTBOP caxapa, TUCTUIUIUPOBAHHAS
Bojia. OpopmiieHre paboThI.

HazBanue pacTBOpa Yto Ha6JIIOI[aeM (3ar0paeTc;1 JIaMITIOYK4d

LI HP’T‘\
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Kak pacno3narb: B KakOM CTakaHe — JUCTHJUIMPOBaHHAs BOJA M PacTBOP
caxapa. JloikHBI TpemsioKUTh JBa CHoco0a: OPraHoJNIENTHYECKU U
BBITIAPUBAHNE.

[Ipoekt «M3roroBrneHne caMoOAeNbHOrO MpUOOpa [JIsT HCCIECAOBAHMS
AJIEKTPONPOBOIHOCTU PACTBOPOB

7. Maccosas oons pacmeoperHHoco seujecmed, Ui npoyeHmHas KOHYeHnmpayusl

gewjecmea 6 pacmeope.

B3pemmBanne. Pa3sHoBecbl. HaBecka. MepHas mocyna (MepHbIE CTaKaHbI,
KOJIOBI, IIUJIMH/IPBI).

Ilpaxmuueckas yacmeo.

IIpurorosieHue pacTBOPOB IOBAPEHHOW COJIM 3aJaHHOM KOHIEHTPALUH.
[IpuroroBieHue MUIyYyero HalUTKa W3 IMHIIEBOW COIbI, JIMMOHHOWU
KHUCJIOTBI, caxapa U acCKOpPOMHOBOM KHUCJIOTBHI: Ka)khas Trpymnna onpenesnser
KOJIMYECTBO BELIECTB Ha CBOE ycMOTpeHue. CpaBHEHHE M OOCYXACHHE
OPUTOTOBJIICHHBIX HAMUTKOB C T.3 P. BKyca, (QUKcalMM HAOIIOJAaeMbIX




3¢ (PeKxToB, pacyeTOB MJIM BBINOJIHEHUS «HA TJA30K», dKCIEPUMEHTAIbHON
KYJbTYPBHI.

8. HdCle@HHble U nepecovliyyeHHble pacneopol.

Memoouka 8bIpAUBAHUS Kpucmainog. MOHOKpUCTAILI.

Kpucrammueckue npyssl. UTo Takoe «3aTpaBKay.

JleMOHCTpanus NepeChIIEHHOI0 pacTBOpa auerata Hatpus. [Ipakmuueckas
yacme.

[IpurotoBieHne  HACBHIMIEHHBIX W IEPECBIIIEHHBIX  PacTBOPOB.
[IpuroToBneHne BOJHBIX PACTBOPOB MEJHOIO KyNOpOcCa, XJIOpUAA HATpUs,
caxapo3bl I BbIpAIlMBaHUs KPUCTAJLIOB. BhIpalinBaHue KpHCTAIIOB W3
pacTBOpa KAMEHHOW COJIA U HOJUPOBAHHOM COJIM: €CTh JIK pasHula. [louemy
JUTSl BBIpALMBaHUs KPUCTAJIJIOB KAMEHHAsSI COJIb JIyYIlIe, YEM MOJIUPOBAHHAS.
[Tonmy4yeHne OKpameHHBIX KPUCTAUIOB COJU C HCIOJb30BAHUEM MHUIIEBBIX
KpacuTene. BelpampBaHue KpHCTALUIOB MEIHOIO KYIOpOCa M3 BOJHO-
CIIMPTOBBIX PaCTBOPOB.
3. 3HAaKOMUMCS ¢ MUPOM HAHOYACTHI]

1. Mooenuposanue. Mopaenu B ecTeCTBO3HAHUHU (T100YC, KapThl, GU3NUECKUEC
MOJIeNIA, OMOJIOTUYECKHE MYJISKH, KPUCTAIUTMYECKUE PelieTk ). Moaenu
aTOMOB U MOJIEKYJI B XUMUHU.

Ilpakmuuecxas yacme.
N3rotosnenne wMojened MoOJEKyJd U3 TOAPYYHBIX cpeacTtB. Pabota
BOOOpaKEHUsI.

2. Cmpoenue gewgecmsa. Pasmepol yvacmuy. Hanouacmuyeoi.

lIpoexmuas 3aoaua Ne 1. Kak y3HaTh NpUMEpPHbIE pa3Mepbl BUTAMUHHOTO
npaxe «YHIEeBUT», «PeBUTY», yMakOBKH KOTOPBIX PACIOJIOKEHBI y Bac Ha
CTOJIaX, HE OTKPbIBasi OaHOYEK.

lIpoexmuas 3a0aua Ne 2. Y Bac Ha cTOax HaXOIATCS MEPHBIA LUIUHID,
KOJ10a C BOJOM, BECHI PHIYaKHOTO THUIIa ¢ HAOOPOM Pa3HOBECOB.
[Ipenmokute  COCOOBI  OTpENSICHUS  Pa3MEpPOB  MOJIGKYJ — BOJBI

(IpaKkTUYECKUN U TEOPETUUECKHI).

Bonpoc: OtHOCHTCS T MOJIeKyJia BOJbI K HaHovactuiam? [Touemy BUpYCHI
Ha3bIBAIOT HAHOPOOOTaMU?

3. Konnouonwle cucmemvi: nousa, 2runa, npupooHsle 800bl, 8030YX ObIM,
MUHepaubvl, Xieb, MoOJIOKO, MACO, Kpo8b...Konnouonvie u ucmunnole
pacmeopwbl. Ontrueckue cBoMcTBa: «d(dext Tunaansy, «sIBIcHue
UCKPAIIUXCS cIoeB». KoTonaHbIe YaCTHIIBI U UX pa3MEPHI.
Ixcnepumenmanvuas saoaya Ne 1. Ha cTonax: a3epHasi yka3ka U Ja3epHbIi
(GOHApPHUK C KPaCHBIM JIYYOM, JIBA XUMHUUECKHUX CTaKaHa: B OJJHOM



3aBapeHHBIN MAaKeTHK Yasi, B IpyroM — uncras Boja. [Ipomycrure inyu
na3epHOro (hoHapHKa yepe3 cTakaHbl. B kakoM cTakaHe, o-BalieMy
MHEHUIO, HAXOIUTCS KoymonaHas cucremMa? Ha uemM OCHOBBIBaeTCs Balle
peanoaoxkeHue?

IOxcnepumenmanvuas 3aoada Ne 2. BaM BbIJaHbI paCTBOPHI alleTaTa CBUHLA
Pb(CHsCOQ); wu wmomuaa xamus KI, mratuB ¢ mpoOupkaMu, CUpTOBas
ropesnka, mpooupkojaepxkarenb. B mpobupky Hamerite 2 mi pactBopa Kl
(BbIcOoTOM 2 cM) W 3arem mnpuieiite 2 mi pactBopa Pb(CH3COO),
OO6pasyercs xenthlil ocanok. Harpeiite mpoOupKy A0 pacTBOPEHUS OCaIKa.
3arem oxJiaauTe MPOOUPKY OKOJIO 2-3 MUH U MOMEIIAEM B COCY/I C XOJIOAHOM
nensHor Bojaou. Uro Habmromaete? UTo MPOMCXOIUT MPHU BCTPAXHUBAHUU
poOupKu?
WNtak, BBl TOJBKO YTO OOHAPYXKWIM pa3Idyue MEXIy HNCTUHHBIMU
pacTBOpaMH M KOJIJIOMJIHBIMU pacTBopaMu. B mociemnnux Bbl HaOnromanu
nposiBiieHne ontudeckux 3Pdexron: «dpdext Tunnans» (3xcrm. 3aa. Nel) u
«SIBJICHUE UCKpAIUXCS cioeB» (dkci. 3a1.Ne2). Bomnpoc: Kak nokazate, 4yto
MBUIBHBIN pacTBOp siBsieTcs KojutouaHou cucremon? (Ilo paccesnuro cera
B pacTBope -KOHYyC TuHpaans). YTo MPOUCXOAUT €CIU B MBUIBHBIA PACTBOP
no0aBuTh mMoBapeHHy0 coib? (IIpo3paunblii mpexae pacTBOp Ppe3KO
MYTHEET, O00pa3yloTcs KpPYIHBIE XJIONbS). 3HAKOMCTBO C SIBICHUAMH
KOAryJsiliiy U BbICAIUBAHUA.
llpoexmnass 3adaua MNe 1. ]IBa ydYeHWMKA NPUTOTOBUIM CMECh U3
PACTUTENBHOTO Macjia U BOAbL: JOOABUB MOJIOBUHY YailHOM JIOXKKH Macia B
200 M Boabl. OAMH U3 HUX YTBEPKIAET, UTO MOJYUYEHHAS] CMECH SBIISIETCS
KOJUIOWJIHBIM PacTBOpPOM, a JApyrou 3To orpuuaet. Kro npas? CBoil oTBeT
WJUTIOCTPUPYITE CHUMKaMu Ha MoOuibHOM Tenedone. ([IpaBbl 00a yueHuka.
Bce 3aBucutr oT 0COOEHHOCTEW MPUTOTOBJICHUS CMecH. Eciu mpocto
pa3Menath Macio B Bojzie, TO KOHyc Tunmans He HaOmomaercs. Ecmu xe
aKTUBHO B30aJThIBaTh CMECh B TE€YEHHUE HEKOTOPOrO0 BPEMEHHU, TO CMECh
MYTHEET U B TAKOM PACTBOPE XOPOIIO BUJEH KOHYC PACCESTHHOIO CBETA, TO
€CTh TOSIBJISIOTCS MEJKOJIUCIIEPCHBIC YaCTHUIIhl Kameyiek macia). BeiBoj:
KOJUIOUJHBIE PACTBOPHI MOXKHO OOHApYXKUTh IO OINTHYECKOMY TECTY
«ddext Tunmans», KOTOPbI 0OHAPYKUBACTCS, €CIIN KOJIJIOUTHBIE YaCTHIIbI
HE MPEBBIIAIOT IUANA30H HAHOPA3MEPOB.

4. Memoowi u cpedcmea aIMnupuuecKo20 UCCie008aHUsl.
Ha mnpenpiaymux 3aHsATUSAX Bbl BBINOMHSJIA SKCOEPUMEHTANIbHBIE U
MpoeKTHbIC 3amaun. Kak Bbl qymaere, Kakue METOIbl HMCCIIEIOBAHUSI BbI
HCIIOJB30BaIH?

1. Habmonenue. 2. DxcniepuMent. 3. U3mepenue. 4. CpaBHeHue



BcnomuuTe 3aanusi, MpOCMOTPUTE CBOM 3aIlTMCH B TPOKOMMEHTHUPYHTE UX C
TOYKH 3PEHUS HCIOJB30BAHHBIX METOJOB HWCCIEIOBaHUA. YeMm BbI
MOJTH30BAJIMCH, YTOOBI PEIINUTH MTOCTABICHHYIO TIEPE]l BAMH MPOOIIEMY.

lIpoexmnas 3a0aua Ne 1. Halinute, yemy paBHa IJIOTHOCTh AJIIOMUHHUEBOM
(GoJBru U METHOW WM CTaJIbHOU OOJIBAHKH HEMPABMIIbHOM (DOPMBI, KOTOPHIE
JeXaT Ha BallluX cTojiax. et oocyxaeHue.

JIOJDKHBI TIPEJIOKUTH IUIaH PELICHHs] 3TOM 3aJayd, OIPEIEIUTh KAaKhe
HEOOXOJAMMBI HM3MEPUTENIbHBIE MPUOOPHl I pElIeHUs STOW 3aJauH.
CpaBHHUTH HAaWJIEHHOE 3HAYEHHUE MIOTHOCTH aJTIOMHUHMS, MEJIA WM CTAIIA CO
CIIPABOYHOU BEJIMYMHOM.

5. Kax cmenens usmenvueHnocmu usiem Ha 00WY0 NIouadb CONPUKACAOUUXCS

uacmuy. OO0beMHBIC B3PbIBbI HA MYKOMOJIBHOM 3aBOJIC, APCBCCHO-CTPYKCUHOM
IMPpCAIIPUATHH. HO“IGMY HEJIb3s UCII0JIb30BaTh OCH3UH IS pO3KUI'a APOB.

BcnoMHUTE «4TO Takoe IUIOUIA/b», «EAMHULBI HW3MEPEHUsS IUIOIIAIN.
lIpoexmuas 3a0aua Ne 1.Y Bac Ha cToNax HaxoAsATcs Jub0 Kyouk PyOuka,
1100 MalleHbKasl ynakoBKa caxapa-padunana. Haiinure miomans nenoro
KyOMKa M oO0mIyro miomanb 9 ManblX KyOHMKOB, U3 KOTOPBIX COCTOMT
00bIION KyOWK; WIIM LIEJOW YIMaKOBKM caxapa W OOIIyI0 IUIOIMaIh BCEX
KYCOYKOB caxapa B ynakoBke. CpaBHUTE 3HAUCHUS TUIOILAIU LEI0N PUryphl
M CYMMApHOW mom@anau ee dacren? Kakyro 3aKOHOMEPHOCTb MBI MOKEM
HaOJIro1aTs?

6. Hanoobwexmui u O6yCJZOGJl€HHOCI’I’lb UxX YHUKAJIbHblX ceoﬁcmepes’KuM yeeiaudeHuem
I’UZOLL;CZOM noeepxHocmu dacmuy: HaHOYACTHUIbI, HAHOIIJICHKH, HAHOBOJIOKHA,
HaHO’I'py6KI/I, HaHOMIAPpWUKH, JICHAPUMCPBI, ICOJIUTbI, KBAHTOBBIC TOYKH.

IIpoexmuas 3a0aua Ne 2. YxXo nocs umeeT manuny 12-13 mm, a ydacruia
marHetuta Fe304 — 20 am. YBenuubte ux B 1 mmwuinapya pa3. C kakumu
oObeKTaMu BBl Temepb Oynere ux cpaBHuBaTh? Kakue ¢uzndeckue
BEJIMYMHBI U3MEHSIOTCA NP U3MEHEHHUH JIMHEHHBIX pa3MepoB?

IIpoexmuas 3a0aua Ne 3. Cxonbko nuctoB Oymaru A4 BOHJET B CTakaH
oobemoM 100 mn?

Kaxnoil rpynmne BblgaHbl JHCThl Oymarn A4 M XUMHUYECKUE CTaKaHbI
oovemomM 100 mut. Kaxkiast rpymnmna UImeT OTBET Ha 3TOT BOIIPOC.

[Ipenyiaraem momoIik: COMHUTE JTUCTHI B KOMOK. CKOJBKO KOMKOB Oymaru
BOIILIO B OJIMH CTaKaH?

Haitqute mimomanb OTAENbHOrO JjucTa A4 W IUIONMIAAb IMOBEPXHOCTH
XUMHUYECKOTO CTakaHa. Haiinure cymMmapHyr IJIOmaas KOMKOB Oymaru,
HaXOIIINXCS B cTakaHe?

JlemaroT BBIBOJA: OHA OKa3ajach 3HAYMTCILHO OOJBIIE  ILIOINATU
MOBEPXHOCTH CTaKaHa.



Kakum 00pa3oM MbI YBEIWYHIM CYMMapHYIO IUIOIIAAb IMOBEPXHOCTH
Ooymaru? (YmeHsIlieHHEM 00beMa OJTHOTO JIMCTA)

7. Hanoobwvexmvl u 00yCl061€HHOCMb UX YHUKANbHBLIX CBOUCME pPEe3KUM
yeenuyeHuem nioujaou no8epxXHOCmy 4acmuy: HAaHOYACTULIbI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKHM, HAHOIIAPHUKHU, JCHAPUMEPHI,  IICOJUTHI,
KBAaHTOBBIE TOYKHU.

llpoexmnas 3a0aua Ne 4. Hailimute 1miomaab CBOEH YepeIHOM KOPOOKH M
CpPaBHUTE €€ C IUIOMIAbI0 TOBEPXHOCTH OOJBIITUX MOJYIIAPUN U YEPEITHOM
KopoOku, eciu S(kopa 6.1.) = 2500 cm? . S(u.x)=4nr?/2, rae =C/2m.
OObsicHeHHe: OoJibllIasi IUIOMIAJb OOJBIIMX TOJyIIapUid OOBICHACTCS
HaJMYHMEM MHOTOYMCICHHBIX CKIAJI0K.
OxcnepumenmanvHas 3a0ava. Ha cToiax HaxomsaTCs  CTallbHas KHOIIKA,
YKEJIC3HBIM TBO3JIb, KYCOUEK MEJIHOM IMPOBOJIOKH, MEJIHAS CKpEIKa, TPaHyIIbl
QTIOMHHUS U 1IUHKA, INTAaTUB ¢ NMPOOMpPKaMHU, cojisiHas kucioTa. [lomecture
IPEAJIOKEHHBIE TeJla Ha JTHO MPOOUPOK U JI00aBbTE 3aTEM COJITHYIO KHCIIOTY
(BbICOTa CTOJIOA KUIKOCTU MPUMEPHO 1,5¢M).
Onumure, 4TO BbI HAOMIOAaeTe B KaXKI0M U3 TPOOUPOK.

3HAKOMCTBO C QJICKTPOXUMHUUCCKUM PAIOM HaprDKeHI/Iﬁ MCTAJIIIOB.

Hassanue | HasBanme Mmetamna, wu3| Uro HaOmrozaem | JleBee WJIHA
00beKTa | KOTOPOTO caenaH TpaBee
00BEKT OTHOCHUTEJILHO
H> B
AIEKTPOXUMUYE
CKOM sy

BriBOa: ¢ KMCITOTOM B3aUMOAEHCTBYIOT METAJUIBL: ..........
C KUCJIOTOW HE B3aUMOJCHCTBYIOT METAIUIBL: ........

- 3aganue no yueOHnky M.A. AXMeToBa: 03HaAKOMbTECH C TEKCTOM Ha c. 13.
- C KkakuM BBl CTOJKHYJIHCh NpoTHBOpeuneMmM? Meabr u cepebpo B
HAHOCOCTOSIHUSX CIIOCOOHBI B3aUMOJICHCTBOBATH C KUCIOTaMH. Y BETUUCHHE
MJIOMIAN TOBEPXHOCTH PEAruPYIOMIUX YaCTUIl BIHMSET HE TOJIHKO Ha
CKOPOCTh peakiuy (0ObEeMHBIC B3PBIBBI), HO M Ha XapaKTep XUMHYECKHX
CBOWCTB.

[IpoekT «B nmonckax KOJJIOUIHBIX pACTBOPOB)

4. XuMus Ha CTpaxke 3J0POBbSI.
1. Hoo. Boseouxa tiooa. Hoo uz anmexu.

Hpakmuqecmzﬂ yacmeo.



W3rotoBneHne MoOJeNd MOJEKYIbl Homa.  DJNEKTpOHHas, rpadudeckas
dbopmyna rona
[IpoekT «OOHapykeHHEe KpaxMaia B IPOIYKTaX MUTAHUS.

2. «Mapeanyoexay. llepmaneanam kanus. Maprasen 1 €ro CTEIEHU OKACICHUS
Ilpakmuueckas yacme.

Omnpenenenre MaccoBOM 10JIM KUCIOPOIa B MOJIEKYJI€ IIEpMaHraHaTa Kalusl.
Pacuer oTHOCHTEIBHOM MIIOTHOCTU KUCIOPO/Ia TIO BO3AYXY.
C6opka mpubopa AJist HOTYyYEHHUS KUCIOPOAa METOIOM BBITECHEHUS BO3/AyXa.
DKCnepuMeHT: cOOopka Mpubopa Jisd pa3joKEeHMs] MEepMaHraHaTa Kalus.
KauecTBenHas peakuus Ha KUCIOPO/I.
LIBeTHBIE peakIMK C MepMaHTraHaTOM Kajus (Hamp., MepMaHraHaT Kallus |
Cyab(GUT HATpus, Jp.)

3. Ilepexucw so0opooa. Ceoticmea u npumenerue nepokcuda 6000poda. CTEerneHb
OKHCIIEHHUS KACTIOPO/Ia B MOJIEKYJIe IEPOKCH A BOIOPO/IA.
Peakuust pasnokeHus: nepokcuja Bogopoja. Kak mpoBecTH 3KCHEPUMEHT.
Karanuzaropel. Oxcua mapranna (IV), depMeHT karanaza — KaTaau3aToOPhI
peaKiuu pasznoxeHus. [lpakmuueckas yacme.
Oxcun mapranna (IV): nanucats Gpopmyity BeliecTBa U ONpeeInTh CTENECHb
OKHCJICHUS.
Tpu npoOHpKH, B KAKI0M HAXOJUTCS HECKOJIBKO MJI allTE€YHOU MEPEKUCH
BojopoAa. Bo BTOpylo M TpeTbio NMPOOMPKU MOMECTUTE COOTBETCTBEHHO
okcuy Mapranna (IV) (Ha koHuuKe mmaTens) U CBeXKEHATEPThIN KapTodenb
(Ha KOHYHMKE TIIaTes).

Homep npobupku  Uto noGaBuiu Yro Habmogaem

Hamucats ypaBHEeHHE peakinuu ¢ 0003HAUYCHUSIMH YCIOBUHN €€ MPOTEKaHUA.
[Ipoucxoaut nu peakuus B nepBoil nmpodbupke? Ilpenmoxure mpudop s
MOJIYYECHHS BOJIOPO/Ia TIPH PA3JIOKEHUH MEPOKCH A BOJAOPOIA.

4. Ayemuncanuyunosasn kucioma. Ackopounosas kucroma. KuicaioTHOCTb Cpebl.
pH — naAMKaTOPHI CBOMMH PYKAMH.
Ilpakmuueckasn uacme.
Onucanue bu3rgecKux CBOWCTB. [IpuroroBienue pacTBOpPOB
aIeTUIICATTUIIMIIOBON M aCKOPOMHOBOM KHUCIOT. JIelicTBHE MHANKATOPOB

(benondranenna, 1akMyca U METUJIOpaHXa) HA UX



DACTBODEL

| i i
WHUKATOPbI AleTusncaIuIiIoBast AcKopOMHOBAsI KUCIIOTa
KHACHOTA
denondranerH
Jlakmyc
METUATTONAHM

[IpuroroBieHue oTBapa KpacHoi kamyctbl. HaOmtoqeHue n3MeHenus iBeTa oTBapa
B pa3HBIX pacTBOpax (yKCycCHas, JMUMOHHAas, aCKOPOMHOBAsI KUCIOTHI, TOBapeHHAas
COJIb, TA3UPOBAHHAS BOJA, HAIIATHIPHBIN CIIUPT, MUIIEBas COAA, PACTBOP MbUIA U
CTUPAJILHOTO MTOPOIIKA).

B3auMopeiicTBue ackopOMHOBOM KHCIJIOTHI ¢ KHoaom. Bompoc: mms kKakux
nened MOXKHO  MCHOJIB30BaTh ATy  peakiuioo? (is  oOHapyX eHUs
aCKOpOMHOBOM KHCJIOTHI B IPOIYKTaX MUTAHHS).

NOPOIIKOOOPa3HOro OpMILTMAaHTOBOrO 3eseHoro. [IpakTuyeckoe 3HaUeHUE U
IIOJTyYEHHUE.

HpaKWlMWQCKCl}Z yacmo.

dusznyeckre cBONCTBAa OPUINIMAHTOBOIO 3€JIEHOTO

Kak nokazare NOJUIMHHOCTH OpHIIMAHTOBOTO 3eieHoro. IlpoBeneHue
[OCJIEIOBATENbHBIX PpPEAKIUA B OJHOM mpoOUpke ¢ OpHWUIMAHTOBBIM
3eJICHbIM: BHayajie B MPOOMPKY 100ABUTH KOHIIEHTPUPOBAHHOM COJISHOM
KHCIIOTBI, a 3areM pacTBopa Imenoun NaOH. Odopmiienue paboThl 1O
CBOEMY YCMOTPEHMIO. 3aTeéM OOCYAMTH: KakK 3a(MKCUPOBAIM PE3yJIbTATHI
SKCIIepUMEHTa (M3MEHEHHE IIBETA, BHIMAICHUE 0CAIKa).

[IpoekT «MOXHO JHM HCHOJNb30BaTh OpPUIUIMAHTOBBINA 3€JIEHBIA Kak
UHIAUKATOP KUCIOTHOCTH CPEIbI»

6. «Mbino uyoecnoe»: XO3UCTBEHHOE M TyalleTHOE, XKHUIKOEC W TBEPJOC.
Ilpaxmuueckas uacmeo.

JlelicTBHE JIaKMyca Ha PAacTBOP MbLIA, PACTBOP CTUPAJIBHOTO MOPOIIKA
(moka3aTenbCTBO WLIEJIOYHOTO XapakTepa MOIOLMX cpeAcTB). M3yueHue
ATUKETOK TBEPAOIO M >KMJIKOTO MbUIA (pa3Myue B XUMHUYECKOM COCTaBe).
PacTBopeHue Mblia B JKECTKOM U JUCTWIUIMPOBAHHOW Bojae. DPpdekt
Tunnans.

IIpoext «MpbL1OBapeHue»

5. XuUMHus NUIIU
1. Caxap, kpaxman, yeantonoza — poOCmMEEHHUKU 2NHOKO3b.

Uro Takoe pguaber. [nHMkeMUyYecKMidi MHIEKC NPOAYKTOB MHUTAHUS.
XHWMUYECKHE MOJICIACTUTENIN U UX KOBAPCTBO.



Hpakmuqecmﬂ uacmo.

Omnpenenenre MPOAYKTOB C BRICOKMM TNIMKEMUYECKUM HHACKCOM (paboTa ¢
TabnuIei).

OmnpenensieMm MOJCIACTUTEIN: acrapTaM, COpOUT
(Pabota C ATUKETKaMH.
OmnpIT: B3aMO/ICHCTBUE TJTFOKO3bI c TUAPOKCUIOM Mer

(IT), cBe)kenmpUroTOBICHHBIM.

HccnenoBanne W3MEHEHHWS COJAEpXKAHUS TJIOKO3bI B KPOBU  IIOCIIE
cOaaHCHpPOBAHHOTO 00e/a U mocie yrnorpedneHus gactdyna: KUPUECIIKOB,
YUIICOB, CJIAJIKUX Ta3UPOBAHHBIX HAITUTKOB.

2. Anmomunui: eernuxuti u yocacuoui. Ilodemy He clemyeT TOJIb30BaThCs

amomuaneBor mnocynon? ComnepHuk kanplusa.  Octeonopo3. Mertauibl
KOHCEpBHOI OaHKH.

IIpakmuuecxas paboma.

CaoiicTBa aIFOMUHUS ¥ 00JaCTH MPUMEHEHHUSI AIFOMUHUS HA OCHOBAHUU €T0
cBOMCTB (moBTOpeHue). CocTaBUTh TaOJIHUILy, KIACTEP UIH CXEMY.

[IpoBeneHre XUMHUUYECKHUX pEaKIUi, XapaKTEepU3YIOIMHUX aM(pOTEpHBIC
CBOMCTBA coeqMHEHUN aTrOMUHNA. OnbIT 1. ATFOMUHUN U COJITHAS KUCJIOTA.

OmneiT 2. Xnopua amOMUHUS U THAPOKCUL HATPUS
OmneiT 3. ['mapokcu antOMUHUS U COSTHAsA KUCTIOTa

Omnbit 4. ['mapokcua ATFOMUHAS U TUAPOKCHU HATPUSA

Ha3sanue onblTa Yrto HaOIIOHAEM VYpaBHEeHNE XUMUYECKOU PEAKIINU
BeBOg: .............
IIpoekr «Ee BenmumuecTBO — KOHCEpBHas OaHKa: SKCIIEPUMEHTAILHOE

OIIpCACIICHNEC MCTAJIJIIOB).

3. Vkcycnas xucioma. CTONOBBINA YKCYC, YKCYCHAS SCCEHIINS, JICTISTHAS YKCyCHAs
KHMCJIOTA: B 4yeM pasHuna. CBOKWCTBA YKCYCHOW KHCIIOTBHI M €€ NPUMEHEHUE.
PU3HOIOTMYECKOE BO3IEUCTBUE KUCIIOTBHI.

Ilpakmuuecxas paboma.

CocraBiicHHUE MOHATUHHON CXEMBI: «4TO S 3HAKO 00 YKCYCHOM KHCIIOTE»
(MHIUBHUYATBHO, JIMOO B TPYIIIE).

Pacuer koHUEHTpaIMy KUCIOTHI PU €€ pa30aBIeHUU.

KucnotHocts pacTBOpOB MHILEBOM COIBI M YKCYCHOM KHCIJIOTHI. [ameHune
IULIEBOM COABbl YKCYCHOM KHUCJIOTOM: IPU3HAKM XUMHUYECKOW  pEeaKkuuu
(BplIENIEHME Tra3a, pe3KOoe yBEIMYEeHHE OO0beMa pPEaKIMOHHONW CMECH).
[ToBTOPUTH pEAKIIMIO TallIEHHs] CO/IbI C UCIIOJI30BAaHUEM MHIMKaTOpa (Harp.,




OTBapa KpacHOKOYAaHHOM KamycTel). Jlns yero Heob6xoaumo ObLIO
npyUMEHEHUE UHAUKaTopa?
OOpatuTh BHUMAHUE, YTO BBIICIICHUE Ta3a YaCTO COMPOBOKIACTCS
YBEIMYCHUEM o0beMa pEaKIMOHHON CMECH.
Kakue Mepsl mpe1oCcTOpOKHOCTU — HY>KHO COONIOAATH MPU MPOBEJCHUU TaKUX

peakuuii? 4. «Conenas Hawa d#cu3Hvy (OBapeHHAs COJb, MOTAIl, TIyTamaT
HATpHSL....... riay0epoBa coJib, MEHBIN KYTIOpPOC...... )

[Iumesas coma, MUThEBasl COAQ, KAJIBIMHUPOBAHHAS COJA, KayCTHYECKas
cOJ1a: OAMHAKOBBIE UJIN Pa3HbIE BelllecTBa. KaueCcTBEHHbIE pEaKIIUK B XUMUH.
IIpakmuueckas paboma

Ol'[peI[eJII/ITBI KaKO€ H3 BCIICCTB (HI/IIHeBa}I coaa, KayCTH4YCCKaid cCola,
KaJIbHUHHUPOBAHHAA co;:[a) ABJIAAIOTCA COJIIMH erJ'IBHOﬁ KHCJIOTHI.

Omnpit 1. [lelicTBUE MHIUKATOPAMU.

OmnpIT 2. [lelicTBUE HA PACTBOPHI NUIIEBOM U KAYCTHUYECKOM COMIbl YKCYCHOM

HCIOTEL
oo

L Hazpague onrita Uro pafmonaen Reipon
BeBOg: ..........
IIpoBenenue
OIBITOB IIOATBEPKIAET, 4TO nUIeBas coJa,
KAJIbLIUHUPOBAHHAsA COJa — 3TO COJM CJIa00W YroibHOW KHCIOTHI, a

KayCTHUYECKasl COJla — paCTBOPUMOE OCHOBAHUE.

OO6cyauTh, Kak J0Ka3aTh OMBITHBIM IyTEM, YTO MHUILEBAs COJAA SIBISETCS
KHUCJION COJIBIO.

5. Bpeo numpamos: mugh unu npasda. 11onp3a HUTPATOB: BaKHEHIIIHE
MUHEpAJIbHbIC yA00peHUs Kak UICTOUHMK a3oTa. Kpyrosoport azota. [louemy
BEHEpHHA MYXOJIOBKA MMOE/IaeT HACEKOMBIX (TaK OHa BOCIIOJIHSET HEJOCTATOK
a3oTa B OOJOTUCTBIX MecTax). HUTpaThl B kKauecTBE MUIIEBBIX KOHCEPBAHTOB.

Kakue npeBpallieHust IpOUCXOIAT C HUTPATaMU B OPraHU3MeE YesloBeKa. A30T
Y €ro CTENEHU OKUCIICHHUS.

HpaKmuquKaﬂ yacmo.

Ornpenenenre MacCoOBOM 10U a30Ta B KAJIMIHOM, HATPUEBOW M1 aMMOHUNHOMN
cenutpe. BbIBoA: Kakoe u3 HUX OoJiee IIEHHOE a30THOE yI00peHue.

[IpoexT «BnusiHue a30THBIX YIOOPEHUI HA POCT CaXEHIUEB (HACOTH.

6. Pabota Hag npoekTamu — 5 4



OTan BBIABMKCHUA T'MIIOTC3bI.
OTan INIAHUPOBAHUA IIYTH JOCTHIKCHUA ueneﬁ HCCICAO0BATCIIbCKHUX

(TpoeKTHBIX) pabOT U BEIOOpPA HEOOXOIMMOTO HHCTPYMEHTAPHS.

OTan BBI60pa TCEMBI, IOCTAHOBKHU LIC/JIN, 3a4a4 UCCIICAOBAHUA .

Drtan npoBeJeHUsT y4eOHOTro uccieoBaHUs (MPOEKTHOM paboThl) ¢

IMPOMCIKYTOYHBIM  KOHTPOJIEM 3a XOJOM BBLIIIOJHCHUA U KOppeKHHeﬁ

pE3yJIbTATOB.

paboThI

Otan odopMIIeHUS, TPEACTABICHHUS (3aIIUTHI) MTPOAYKTa MPOCKTHOU

TemaTnueckuii 11aH NporpaMMbl BHEYPOUHOU JIeATENHLHOCTH «IlepBrle 1marn

B XUMUW»

Ha3zBanue Tema 3ansTHS IIpak- |Ucnonb3zyemo
No Bcero|

eopust e

/1 asjesa qacoB

pasn THKa |000pyA0BaHKE

Pazmen 1. BBoaHoe 3ansaTue. 1

Baenenue.
1 2

(24.) MecTo XuMuu B 1

€CTEeCTBO3HAHUU

Paznen 2. Bemecrna. [Ipuemsbl 1

DKkcnepuMeH | 0OpalleHus ¢ BEIECTBAMH.

TaJIbHbIC .
2 [IpaBuna 6e3omacHoO pabOTHI 1

OCHOBBI

MIPU TIPOBEJACHUN
XUMuH. (84.)
JKcnepuMeHTa. TexHuka
nabopatopHslx pabor.| 8




HarpeBatenbHble TPUOOPBHI.
CTBI€ BEIIECTBa, 0CO00 JlaTuuk
yucThie BellecTBa. [Ipumecu. 3JIEKTPOIPOBO
CwMmecu. JIHOCTH,
g poBoit
MHUKPOCKOTI
MeTobl T03HAHUS
B €CTECTBO3HAHUM.
Bopa. PactBopsl. Mopckas JlaTunk
U TIpECHAst BOJA. TeMIrepaTypbl
buonornueckue KuIKOCTH TTATHHOBBIH
MaccoBas gost JlaTunk
PacTBOPEHHOTO BEILIECTBA, ONTUYECKON
WJIU TIPOLICHTHAs IJIOTHOCTH
KOHIICHTpAI[Us BEIIECTBA B
pacTtBOpe
Hacelmennsie n [Mudposoit
MEPECHILICHHBIE PACTBOPHI. MHUKPOCKOTI

Pazmen 3.
3HAKOMUMCH C

MHUPOM

HAaHOYaCTHUII

(8u.)

MonenupoBanue

CrpoeHue BemiecTBa.
Pa3zmeps! vacTu.

Hanogactumpsl

Komnonaabeie CHCTEMEL:
MOYBa, TJIMHA, TPUPOAHBIC
BOJIbI, BO3TyX JIbIM,
MUHEpaJIbI, XJ1€0, MOJIOKO,
Macio, KpoBb. .. Koiutoniabie
Y UCTUHHBIE PaCTBOPHI

Metonp! u cpencrTaa

AMITUPUYECKOTO
UCCIIETOBAHUS




Kak crenienn
A3MEJILYEHHOCTH BIUSIET HA
0OI1IyIO TTOIIAdh
COTIPUKACAIONTUXCS YaCTHIT
HanooOBeKThI 1
00yCJIOBJICHHOCTD UX

YHUKAJIbHBIX CBOMCTB
PE3KUM yBEIIMUYCHUEM
IJIOLIAY IOBEPXHOCTHU

«ConeHnas Haria >XU3Hb)»

YaCTHI]
Paznexn 4. HNon. Bosronka iioga. Mox
Xumus Ha W3 alTEKU
CTpaxe
p «MapraHIoBKay. AIIXP
310POBBAL.
ITepmaHranat Kauus
(64.)
[Tepexuck Boopoa. [Tpubop nins
CBolicTBa U MPUMEHEHUE MOJTy4YCHUS
MEPOKCHUJIa BOAOPOA BOJIOpOAA
ATeTUICATUITUIOBAS
KHCII0Ta. ACKOpOMHOBas
KHCJIOTa
«3eNeHKay WiIn
OpUJUTMAHTOBBIN 3€JICHBIN
«MBpBL10 4yIecHOE» Hatunk pH
Paznen 5. Caxap, KkpaxMall, LeJUTI0I03a
XumMusg 0% 00005 — POACTBCHHHUKH I''TFOKO3bI
(54.) AJIIOMUHUN: BEJTUKUN U
yKaCHBIN
YKCyCHas KUCIoTa Jatuuk pH,
TaTYHK
3JIEKTPOIPOBO
JTHOCTH




Bpen nutparos: mud wiu

npaBjia

JlaTumk
3JIEKTPOIPOBO
THOCTH

Pa3nen
PaGora Hazg
MIPOCKTaMHU.

(54.)
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6.

Ortarn BbIOOpa TEMBI,
MOCTAaHOBKH LEJH, 3a/1a4
VCCJIEIOBAHUS .

OTtan BBIABUWKCHUA
T'MITOTC3bI.

OTtan IIAHUPOBAHUA

MyTH TOCTHKCHUS
neiaen
HCCIIEIOBATEIbCKUX
(MIpoeKTHBIX) paboT U
BbIOOpA HEOOXOIUMOTO
WHCTPYMEHTAPHSI.

Ortan  mpoBeNCHHUS
y4e0HOTO
UCCJICIOBAHUS
(mpoekTHOM paboThI) C
MIPOMEKYTOUHBIM
KOHTPOJIEM 3a XOJIOM
BEITIOJTHCHUS H
KOppEeKLHEn
pe3yIbTaTOB.

Ortan odopmiieHus,
IpEICTaBICHUS
(3aIIUTHI) TPOIYKTA
MPOEKTHOM pabOThHI

HUTOI'O:

34

18

16
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