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ITporpaMMa BHEYPOYHOU AEATEIBHOCTH
«Y nuBHUTENIBHAS XUMUSD)

Hanpasienue €CTEeCTBEHHO-HAY4YHOE

IIporpamma paccauTaHa s ygangxces 13-15 ner (7-9 xmaccsr)
Cpok peanusanuu 3 roza

KonuyecTBO 4acoB B HEEITIO 1 gac

KomudyecTBO 4acoOB 3a roJj 34 gaca

IMosicHUuTe/IbHAS 3aNHCKA
PaGouas mporpamma o BHEYPOYHOH JAeATeIbHOCTH «Y JUBUTEIbHAS XUMUID)
st 7-9-X KJIaCCOB COCTABJIEHA B COOTBETCTBUU ¢ TpeboBaHusMu DenepasbHOro
rocyaapcTBEHHOTO 00pa3oBaTeNbHOr0 CTaHaapTa 00IIEro 00pa3oBaHHus:

1. ITpuMepHas ocHOBHasi 0Gpa3oBaTeIbHAs IIPOrpaMMa OCHOBHOTO O0IIEro
o6pasoBanus (0x00peHa penreHreM (eaepatbHOro y4eOHO-MeTOANIECKOro
o6beIiHeHHs 110 061eMy obpazoBanuto (mpotokosn ot 28 uons 2016 1. Ne
2/16-3);

2. TTucemo Muno6pnayku ot 28.10.2015 r. Ne 08-1786 «O pabounx
nporpammax y4eOHBIX IPeIMETOBY;

3. ITucemo Muno6pHayku ot 12.05.2011 r. Ne 03-2960 «O6 opraHusanuu
BHEYPOUHOH JIEITEIIBHOCTI.

[TporpamMmMa OCTPOEHA Ha CJIEYIOIUX TPUHIAIAX:

- Ipunyun nayunocmu (3HAHUsE OCHOBAHbI Ha 00BEKTHBHBIX HAyYHBIX (aKTax).

- Ipunyun nocnedosamensvrocmu u cucmemamuyrocmu (00y4eHue oT MPOCTOro K
CIIOCHOMY, «OT He3HAHWsI K 3HAHUIO, OT HEYMEHHMS K yMEHHUIO).

- ITpunyun nazasorocmu (OCYIIECTBICHHUE CBA3H MEX1Y KOHKPETHBIM U
abCTpaKTHBIM).

- Ipunyun ocmuicaernocmu (IEPEHOC UMEIOIMXCS 3HAHUH B HOBYIO CHTYAIHIO).

- [Ipunyun cosHamenvrocmu u akmueHocmy (MPAMEHEHWE 3HAaHUH Ha TIPaKTHKE).

AKTYaJIbHOCTh JJAHHOM IIPOrpaMMBI COCTOUT B X TOM, YTO OHA HE TOJIBKO
JlaeT BOCIIUTAHHUKAM IIPaKTHYECKHEe yMEHHs ¥ HaBBIKH, (OpMUpPYET Ha4allbHbIH
OTIBIT TBOPUECKOU JIEATENBHOCTH, HO ¥ PAa3BHBAET HHTEPEC 00y TAIOIIET0oCs K
SKCTIEPUMEHTY, HAaydHOMY IIOMCKY, CIIOCOOCTBYET CaMOONpPEIETCHHUIO YHaIlhXC,
OCO3HAaHHOMY BBIOOPY Hpodeccuu. Ydamuecss CMOTYT Ha IPAaKTHKE HCIOIB30BATH
CBOU 3HAHMs HA YPOKAX XUMUH U B OBITY.

Iexaroruyeckasi meaecoo0pasHOCThb 3aK/I04aeTcesi B TOM, 4T0 0a30BbIH
KypC IIKOJIBHOW IIPOrpaMMBl IIPelyCMaTPUBACT NIPAKTUIECKUE paboThl, HO UX
SBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATH yYal[UXCSI B CAMOCTOSTEIBHOM
NPUOBPETEHNH TEOPETUUECKNX 3HAHUM ¥ IPAKTUYECKUX YMEHUH U HABBIKOB.
Jlnst 3TOro B Kype «Y IMBUTENbHAS XUMHUS» BKJIIOUEHB! Haubosee spkue, HarlsaaHble,
MHTPUTYIOIIHE OSKCIIEPUMEHTBI, CIOCOOHBIE yBJEYh M 3aHHTEPECOBATh YyYAILMXCS
IPaKTUYECKOHM HayKOW XUMMEH.



B pamkax HaupoHaJIbHOTO npoekTa «O0pasoBaHHe)» CO3aHue LIEHTPa
eCTeCTBEHHO - HaydHO# HarpaBieHHOCTH « Touka pocTay MO3BOIUIIO BHEAPUTE
B IporpamMmMy LH(POBYIO 7a00paTOpUIO 1 Ka4eCTBEHHO U3MEHUTH IPOLIECC
00y4eHUs] XUMHH.
KoJIMuecTBeHHbIE SKCIIEPUMEHTHI TI03BOJISIT MOIyYaTh JOCTOBEPHYHO HH(OPMALHIO O
IPOTEKAHUHM TEX MM MHBIX XMMIIECKUX IPOLECCAX, O CBOMCTBAX BEMIECTB. Ha ocnose
T0JTyeHHBIX SKCIIEPUMEHTAJIBHBIX JIAHHBIX 00y4aeMble CMOTYT CaMOCTOSITENIBHO
JieNIaTh BBIBOBI, 00001aTh pe3yIbTaThl, BEIBIATH 3aKOHOMEPHOCTH, YTO OJTHO3HAYTHO
6yieT crioco6CTBOBATE MOBBIIEHHIO MOTHBALIMKM 00yYeHHUs IKOTbHUKOB.
Ileans nporpamMmsi:
DopMHUpPOBaHUE Y yUALUXCs HAYIHBIX MIPE/ICTABICHUM O XMMHH B TOBCEITHEBHOM
JKU3HH YelIoBeKa depes MpobyKIeHne HHTepeca U pa3sBUTHE MPO(ECCHOHATIBHBIX
CKJIOHHOCTEH K IIPEeIMETY XUMHUS.
3apaum:
O6pasoBaTe/ibHbBIE:
« PACIIMPUTH KPYTO30p YYAIUXCsl O MUPE BEI[ECTB;
« HCIIOJIE30BATh TEOPETUUECKHUE 3HAHKS 110 XUMHUU Ha ITPAKTHUKE;
« 06y 9T TEXHHUKE 6E30MIACHOCTH TIPH BBITOJHEHNN XUMIYECKUX PeaKIui;
« chOpMHUPOBATh HAaBBIKM BBIIOJIHEHWS IPOGKTOB C HCIIOIB30BAHHEM UKT wu
b poBoro 060py10BaHNUS,
« BEISIBUTH TBOPYECKH OIApEHHBIX 00YUAIOIINXCS M IIOMOYb MM MPOSIBUTH CeO3.
PazBuBalmue:
« CIIOCOBCTBOBATH PA3BUTHIO TBOPYECKHUX CIIOCOOHOCTEN 00yYatomuxcs;
« hopmuposars MK T-KoMITeTEHTOCTH;
BocnuTarenbHble:
« BOCITUTATH CAMOCTOSTENIEHOCTD IIPY BBITIOJTHEHUH PaOOTHI,
« BOCIIUTATH YyBCTBO B3aMMOIIOMOIIY, KOJIIIEKTHBH3Ma, YMEHHE paboTaTh B KOMaH/E;
BOCIIUTATh YyBCTBO JTMYHON OTBETCTBEHHOCTH.
CBs3b coiep/KaHusl IPOrpaMMbl BHEYPOYHO# NesiTeJIbHOCTH €
y4eOHBIMH NpeMeTaMu:
Kypc BHEypOYHOH HeATENbHOCTH WIEHHO M CONEPIKATENBbHO CBA3AH C ©a30BbIM
KypcoM XHMHM ¥ TIO3BOJISIET MOJJIEP)KUBATH B3aUMOCBS3h TEOPHM M TPAKTHKH,
GopMUpyeT YCTONUUBYIO MOTPEOHOCTH TPUMEHATEH IONYYeHHbIC 3HaHWS W HABBIKA B
[IOBCEIHEBHOMN JKHU3HU.
[IporpaMMa IOCTPOEHA HA OCHOBE MEKIPeAMETHOH HHTerpauuu ¢ Qu3uKoii,
MaTeMaTHKOM, OMOIOrueli ¥ APyTMMH €CTECTBEHHO - HAYYHBIMU IPEIMETaMU.
Oco0eHHOCTH peajiu3aluH NporpaMmabl:
Bospact 00yuaromuxcs:
I[IporpaMma OpHMEHTHpPOBaHa HA BOCIIMTAHHHKOB B Bo3pacTe 13-15 mer Ges
CIIeLIMAJIbHOM ITOJATOTOBKH.
@opMbl 3aHATHH:
B 06pa3oBaTebHOM MIPOLIECCe HCIIONB3YIOTCS pasinyHbie (pOPMbI IIPOBEACHUS
3aHSATUS:
« Oecennl;
o IEKLIH;



» CEMHHAPBI;
o IPaKTUYECKOE 3aHSTHE;

* XUMHUUECKUN

OKCTIEPUMEHT;

« paboTa Ha KOMIIBIOTEPE;

* 3KCKYPCHH;

« BBIITOJTHEHHE U 3aIIIATA IPOEKTOB.

Pexxum nposeaenusi: 34 gaca B rox - 1 pas B Hezento. Bee 3ansTus mno
BHEYPOYHOHN JESATEITBHOCTH IIPOBOASTCS IOCIIE BCEX YPOKOB OCHOBHOI'O
pacnucaHusi, TPOIOJDKATENBHOCTE COOTBETCTBYET pekoMmenpauusim CaulluH, T. e.
40 MUHYT.

MecTo npoBeeHHs: 3aHATHS IPOBOAsATCS B yueOHOM kabunete xumuu MKOY COIII
Nel3 norr. ApyxuHuHO

3mopoBrecOeperaromas opraHu3aiys 00pa3oBaTeIbHOTO Mpollecca MPeArnoIaraer
KCIIOJIb30BaHKe ()OPM U METOJI0B O0YUEHHUS, aJIEeKBATHBIX BO3PACTHBIM
BO3MOXXHOCTSIM IIKOJIBHUKA: TPaKTUYECKUE pabOThl, IKCIIEPUMEHTHI 1 OeCe Il
Buasl gesTeIbHOCTH: TIPEIYCMOTPEHBI TEOPETUYECKUE U IIPAKTHIECKUE
3QHSITHS .

IInannpyembie pe3yibTaThbl OCBOEHHS 00y4YalOIHUMHCH NMPOrPpaAMMBbI
BHEYPOYHOM JesITeJIbHOCTH

JInyHOCTHBIE pe3yJIbTAThI:

 OCO3HABATh €AHHCTBO U IEJIOCTHOCTEH OKPYIKAIOIIEro MHpa,

BO3MOYKHOCTH €0 TO3HABaEMOCTH U O0BSICHUMOCTH Ha OCHOBE JJOCTHIKEHHIH
HayKH,;

o IOCTETIEHHO BBICTPAUBATh COOCTBEHHOE 11€JIOCTHOE MHPOBO33PEHHUE:!
0CO3HaBaTh MOTPeOHOCTH M TOTOBHOCTH K caM00OPa30BaHHUI0, B TOM YHUCIIE U B
paMKax caMOCTOSITEIIbHOU JIeATeTbHOCTH BHE IKOJIbI;e OL[EHUBATH KU3HEHHBIE
CUTYaILMX C TOYKH 3peHusi 6e30IacHoro

oOpasa JKU3HU U COXPAHEHUS 310POBbS;

¢ OLICHUBATH SKOJOTHUECKHH PUCK B3aUMOOTHOILIEHUH YelIOBEKa U TPUPO/IBI.
 GOpPMHPOBATH SKOJOTHIECKOE MBIIIICHHE: YMEHHE OIIEHUBATh CBOIO
IESITeNIbHOCTD U TIOCTYIIKH APYTHUX JIIOAEH ¢ TOUKHU 3peHHS COXpPaHEHHUS
OKpY’KaloIllel cpe/ipl - rapaHTa XKU3HU U O1aromnoinyvust Jiroaei Ha 3emie.
MeTanpeaMeTHBIMH pe3yJibTaTaMy U3y4YeHHUS Kypca « Y TUBUTEIIbHAS XM
siBysieTcsl JOpMHUpOBaHUE YHUBEPCAIbHbBIX YueOHbIx neiictuii (Y'Y ).
PeryasituBunie YY/:

» CAMOCTOSITENIBHO 00HApPYKUBATh U (DOPMYIUPOBATH yUeOHYIO

pobiieMy, ONpeAeNsITh Lellb y4eOHOM! IesTeIbHOCTH;

o BBIIBUTATh BEPCHUH PEIIeHUs ITPOOJIeMEI, 0CO3HABATh KOHEYHBIN

pe3yJIbTaT, BBIOMPATh U3 IIPEUIOKEHHBIX U UCKATh CAMOCTOSATENIFHO CPE/ICTBA
JOCTYIKEHUS 1EJIH;

* OCYIIECTBJISATH LI€NIeNoIaraHue, BKIII0Yas MOCTAHOBKY HOBBIX IEJIEH,
npeobpa3zoBaHKe IIPAKTUYECKON 3aa4H B TO3HABATEIbHYIO;

* COCTABIISTE (MHAUBUIYATbHO WIH B IPYIIIe) [UIaH PEIleHHUs TPOBIIEMBI;

» paboTas 1o IJIaHy, CBepSATh CBOU JAEHCTBUSI C LEJIBbIO H, IIPU



HEOOXOIUMOCTH, UCIIPABIIATH OMIMUOKH CaMOCTOSITENIBHO;

o YUUTHIBATh pa3Hble MHEHHSI U CTPEMUTHCS K KOOPAUHALIUY Pa3THYHBIX
MIO3ULIMN B COTPYIHUYECTBE;

e B THAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOATEIFHO BEIPaOOTaHHEIE
KPUTEPHH OICHKH.

Ilo3naBaTesnbHbie YY/:

« AaHAJIH3HPOBATh, CPABHUBATH, KIaCCUDULIUPOBATE U 000011aTh

GbaKThI U siBNIeHUs.. BBIIBISTS IPUUUHBI U CIIEICTBHS IIPOCTHIX SBICHUH.

* OCYLIIECTBJISATH CPaBHEHHE, KJIaCCU(UKALIMIO, CAMOCTOSITENIBHO

BEIOMpAsi OCHOBaHUS U KPUTEPHUH ISl YKa3aHHBIX JIOTUYECKUX OIlepallyii;

» CTPOHTD JIOTUYECKOE PacCy’KJeHHEe, BKIIIOYAIOIIee yCTAaHOBICHHE
TIPUYUHHO-CJICICTBEHHBIX CBS3EH.

* CO3aBATh CXEMaTHYECKHAE MOJIEIH C BhIIEJIEHUEM CYIIEeCTBEHHBIX
XapaKTepUCTUK 00BeKTa.

¢ COCTABJISITH TE€3UCHI, PA3IMYHbIE BU/IBI IIIIAHOB (IIPOCTHIX, CIIOJKHBIX H T.IL.).
« npeoGpa3oBbIBATH UHPOPMALIMIO U3 OJIHOI'O BHJIa B ApyroH (Tabiuily B
TEKCT H 1Ip.).

s YMETh OTPEIEIISTh BO3MOXHBIE HCTOUHHKN HEOOXOAUMBIX

CBeJIeHHIA, TIPOU3BOIUTH MOUCK MH(OPMAIMK, aHAJTU3UPOBATh U OLIEHUBATD €€
JIOCTOBEPHOCTb.

» 00001IaTh TTOHATHUS - OCYIIECTBIISATH JIOTUYECKYIO OIIepaIiio

riepexojia OT MOHITHIA C MEHBIIUM 00BEMOM TIOHATHSAM C GOJIBIIAM 00BEMOM;
¢ CTPOUTE JIOTHYECKUE PACCYKIACHUS, BKIIOYAIOIINE YCTaHOBIIEHHE
IIPUYHHHO-CIIEACTBEHHBIX CBS3€ii.e OOBSICHATD SBJICHHUS, TPOLIECCHI, CBS3H U
OTHOILICHUSI, BBISIBIIIEMBIE B

X0JIe UCCIIeIOBaHHUsI, OCYIIECTBIATh BhIOOp Hauboee 3¢ (heKTHBHBIX CITOCOO0B
peleHus 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH.
Kommynukatusubie YY/I:

o yMeTh (OpPMyTHPOBATH COOCTBEHHOE MHEHHE U TTO3HUIIHIO,
apryMeHTHPOBATh €€ U KOOPAUHUPOBATH €€ C TIO3ULUH ITapTHEPOB B
COTPYIHMUYECTBE ITPHU BEIPAOOTKE OOIIEro peleHus B COBMECTHON
NesITeIbHOCTH,;

« 0TOOpaxkaTh B pe4H COZepKaHHe COBEpLIAeMBbIX IEHCTBUH, KaK B

(popMe TpOMKO# COIMaTU3NPOBAHHON peyn, Tak U B popMe BHYTpeHHEH pedi;
» YMETh apryMEHTHPOBATEH CBOIO TOUKY 3PEHUS;

 YMETH OCYIIECTBIISATh B3aUMHBINA KOHTPOJIb U OKa3bIBATh B

COTpPYIHUYECTBE HEOOXOUMYIO B3aUMOTIOMOIIIb;

» yMeTh paboTaTh B TpyIIIIe - YCTAaHABIMBATH pab0dne OTHOIIIEHHS,

3¢ (EeKTUBHO COTPYAHUYATE M CIIOCOOCTBOBATH ITPOJYKTHUBHOM KOOTIEpAIIUH.
IIpeamMeTHBIMHE pe3yJIbTATAMH H3Y4YCHUS TIPEMETA SBIISIOTCS CIIEMYIOLIHe
YMEHHUSI:

 OCO3HAHME POJIH BEILECTB;

* OIIPEIEIIATH POJIb PA3IUYHBIX BEILECTB B IIPUPOJIE ¥ TEXHHKE;

¢ OOBSICHATH POJIH BEIIECTB B UX KPYTOBOPOTE;

* PACCMOTPEHNE XUMHYECKHX IIPOIIECCOB;



« ICTIOIB30BATh 3HAHUS XUMUU MPU COOITIOJIEHUH TIPABHUII

WCIIOJIb30BaHUs OBITOBBIX XMMUUYECKUX IIPETIapaTOB;

— pa3nMYarh OrnacHsle U O€30IacHbIe BEIIECTBa,

o IPUBOJIUTH NIPUMEPBI XUMHYECKHUX IIPOLIECCOB B IIPUPOJIE;

« HAXOJIUTH YePTHI, CBUAETENBCTBYOIINE 00 00X MpU3HaKaX

XUMHYECKHUX ITPOLIECCOB U UX Pa3IuuMiIX;

« CITOJIb30BaHUE XUMUYECKUX 3HAHMI B OBITY;

« OOBSICHSTE 3HAUEHUE BEILECTB B XKU3HU U XO35AUCTBE YEJIOBEKA,

¢ OOBSICHATE MUP C TOUKH 3PEHUS XHUMUH;

« GOpPMHUPOBATH MpeCTaBIeHus 0 OyaymeM IpohecCHOHATEHOM BEIOOpE.

Kpome Toro, 3aHATHS IPU3BaHbI IPOOYIUTE Y yYaIlUXCsl HHTEPEC K

XMMHAYECKOU HayKe, CTUMYJIMPOBATh JajbHeNIlee U3y4eHne XUMHUH.

Xumudeckue 3HaHus, CHOPMUPOBAHHBIE HA 3aHSATHUSIX, UH(QOPMAI[HOHHAS

KyJIbTypa YYaIIuXcs, MOTYT OBITH UCIIOJIB30BaHbl UMM JJIsl PACKPBITHS

Pa3IUYHBIX ITPOSBIEHUHN CBA3M XUMHH C KHU3HBIO.

Crnoco0bl onpesie/ieHHsl pe3yIbTaTHBHOCTH:

« Hauanonolit KoOHmpois (cenmadps) B BUJIe BU3yaTbHOTO

HaOJII0/IeHHsI ITejarora 3a coOII0IeHUEM BOCIIUTAHHUKAMHU TEXHUKH

0€e30I1acHOCTH, ITOBEEHUEM IIPH paboTe ¢ IOCIeAY oM 00CyXKIeHHEM;

o Tekyuquit KOHmpo.b (6 mevenue 6ce20 y4ebHo20 200a) B BUJIE

BH3YaJTbHOTO HAOJIIOIEHHS T1eJ]arora 3a IMpoLeccoM BBIITOJTHEHHS yYalliMHUC

IPAKTHYECKUX PaboT, IPOEKTOB, MHANBUIYA/IbHBIX 3alaHUM, y4acTHs B

IpeaMeTHOHN HeJlesle eCTeCTBO3HaHu,

« IIpomesicymounstii KOHmpony (MemamuuecKkuil) B BUIE

IIPEeIMETHOM TUAarHOCTUKY 3HAHUSI JIE€THMH IIPOHICHHBIX TEM;

« Umozoewtit KoHmpo1b (Maii) B BUJE U3yYEHUs U aHaIM3a IIPOJTYKTOB

Tpyza ydarmuxcs (IIpoeKToB; cooOIIeHuH, pedepaToB), IpoLecca OpraHu3alid

paboThl HA/l TPOIYKTOM U JMHAMHKH JIMYHOCTHBIX H3MEHEHWH.

@opmbl yyéTa 3HAHHH, YMEHHH NIPH peajiu3alii NPorpamMMel.

« Onpoc;

« O0cyx1eHue;

« CamocrosiTenpHast pabora;

« TectupoBanmue;

« [Ipe3eHTallys U 3a1IUTa TBOPUECKOH pabOTHI (IIPOEKTHI U Ap.).

B kon1e yue6HOro roga o0ydaroLIuics JOKEH BBIIIOJHUTE U 3AILUTUTH
IIPOEKT.



Copeprxanue Kypca

(1 rom)
Ne | Tema pa3zpena Kon-Bo wacop |
1 | Xumus — HayKa O BELIECTBAX U IIPEBPALICHHIX 2
2 | BemrecrBa Bokpyr TeOs! OrustHucs! 15
3 | VBnekarenbHas XUMUs 1151 SKCﬂepHM(;H'FaTOpO_ﬁ_' 10
4 | Yro M1 y3mam o xamew? 7

Coaeprxanue nporpaMmmsl
Moayab 1. «XumHsi—HAayKa 0 BelllecTBAX H HX NpeBpanieHusx» - 2yaca
Xumus unu marus? HemHoro us ucropuu XuMuu. Ayixumust. XuMHst BUepa, CErojiHs, 3aBTpa.
Texuuka 6e30MacHOCTH B KaOWHETE XUMHUH.
JlaGopaTtopHoe 060pyoBaHKe, 3HAKOMCTBO € pa3faToyHeIM 000py0BaHHEM IS IPAKTHYECKHX U
naGoparopHsix pa6ot. [Tocyza, e€ Buapl u HazHauenue. PeaktuBsl U ux kinaccsl. O6pameHue ¢
KHCJIOTaMH, [1eJI0YaMH, AI0BUTEIMHU BellecTBaMu. Mephl epBoi MOMOIIH NMPH XUMHYECKHX 03KOrax
otpaBneHusix. Berpabotka HaBeIKOB Ge30macHoi paboThL.
JemoHcTpauus. Y IUBUTENBHEIE OITBITEI.
JlaGopartopnas pabora. 3HaKOMCTBO ¢ 000pYIOBAHHEM 15l MPAKTHYECKMX U J1a00paTOPHBIX

pabor.

Moayan 2. «BemecrBa Bokpyr Teds1, oryistHuch!» — 154yacos

BemectBo, pusznueckue cBoiicTBa BerecTB, OT/IHYHE YHCTHIX BeIecTB OT cMecei. CriocoOs! paszieneHus
cmeceil. Boga, Muoroe nu Mel 0 Heill 3uaem? Bojia u e€ coiictea. Uto HeobsruHoro B Bojie? Boja
TpecHas U MOpCKast.

CnocoObl 0YHCTKH BOJIBI: OTCTaBaHUe, GUILTpOBaHUe, 00e33apa)KuBaHue.

CToJIOBBIH YKCYC U yKCYCHas acceHIust. CBOWCTBA YKCYCHOM KHUCIIOTH U €€ (PU3HOJIOrHYecKoe
Boznecreue, [luTeesas cona. CoiicTsa U npuMeHenue. Yai, cocras, cBOHCTBa, PU3HOIOrHYECKOE
AelcTBHE HA OPraHU3M YeJloBeKa.

Mei0 unu Mbia? OTinuue XO3sHCTBEHHOTO MbLIa OT TyaneTHoro. IllenoyHoi xapakrep
XO039HCTBEHHOI'O MBLIA.

CrupaibHble MOPOIIKH M ApyTHe Morolye cpesicTea, Kakue nopouuku camsie onacHsie. Hamo am
omnacaThesl JKUAKUX MOIOIIMX CPEJICTB.

JIochOHEI, IyXH, KpeMBbl B npodas napdromepusa. MoryT i npecTaBIATh ONAaCHOCTH KOCMETHYECKHE
npenapatsl? MOKHO M cAMOMY H3TOTOBHTH AyXH?

MHuoroobpasse nexkapcTBeHHBIX BellecTB. Kakue jiekapeTBa Mbl 0OBIYHO MOYKEM BCTPETUTD B cBOEH
JloMaliHei anreuke?

Anteunslit Hox u ero csoiicta. [Touemy Hoj Hajl0 AepxKaTh B INIOTHO 3aKyOPEHHOM

CKIISTHKE, «3eJIeHKa» WM pacTBOp OpHUTHaHTOROTO 3e1€HOT0. [lepekucs Boopoa H IHAPONEpHT.
CBoiicTBa NepeKucH BoAopoa.

ACIMPHH WM aLETHIICAIULIMIIOBAS KUCIIO0TA U ero cBoicTea, OmacHOCTh NPH MPUMEHEHUH acTIHpHHA.
Kpaxman, ero coiicra 1 npumenenue. ObpasoBaHue Kpaxmasa B JIMCThIX pacTeHuid. [ roKo3a, ee
CBOMCTBA W NPHUMEHEHHE.

MaprapuH, CIIMBOYHOE W pacTUTeJIbHOe Macilo, callo. Yero Mbl 0 HUX He 3HaeM? PacTurenbHbIE U
JKMBOTHBIE Macja.

Jlaboparopnaspabota 1.3HaKoMCTBO ¢ 060pyIOBaHHEM /IS IPAKTHYECKHX U 1aB0paTOPHEIX
pabor.

JlaboparopHaspabota 2. CeoiicTBa BewecTs. Pasjienenne cMecu kpacuteneit. JlaGopatopHasi
pabotara3.CpoiicTBa BOJEI.

[pakTugeckas paboral.OuucTka BobI.



JlaGoparopHas pabota 4.CpolicTBa ykcycHON kucoThl. JlaGoparopHaspaboraS.CpoiicTBa nUThEBOM
COJIBL.

JlaGopatopHas pabota 6.CsoiicTsa yas. JlabopaTopHas pabora7.CpoiicTea Mbla.
JlaGopatopraspabora8.Cpasnenue Moromux ceoicts meiia 1 CMC. JlaGopartopHas paGoTta9.M3roTorum
IyXH CaMH.

JlaGoparopuasipaboral0. HeoGb1uHEIe cBOMcTBA TakuX OOBIUHEIX 3eeHKH | #oaa. Jlabopatophas pabota
11 IMonydenue KkucaOpOAa U3 NIEPEKUCH BOAOPOJIA.

JlaGoparopHaspaboral2. Co#icTea acnupuna. Jlabopatopuaspaboral3.CeoiicTBakpaxmana.
JlaGopatopHas p aboral4.CpoiicTBa rIOKO36I.

JlaboparopHaspaboralS5.CBoiicTBa pacTHTEILHOTO M CIIMBOYHOIO Mace.

Moayab 3.«¥YBjaekaTebHasi XHMHUsI VIl 9KCIiepuMeHTaTopos» -10 yacos.

CumraTHyecKue YepHuUIa: Ha3HaueHue, npocreiiue peuentel. CocTaB akBapeabHBIX KPAcoK.
ITpaBuna oOpaleHUs ¢ HUMHU,

Mcropust MBUIBHBIX My3bipeit. @u3uKa MBIIBHBIX My3biped. Coctas mikonpHOro Mena, MuaukaTopst.
V3ameHeHHe OKpacKy MHIUKATOPOB B Pa3IHUYHLIX CPelax.

Jlaboparopnas pabotal 6.«CexperHsie uepuuna». Jlabopatopnas pabotal 7.«IlonyueHne akpapeibHBIX
kpacok». JlaGoparopHas pabotal8. « MBUIBHEIE OTBITHLY.

Jla6oparophas pabora 19.«Kak BeiOpats mkoneHb1N Men». Jlaboparophas pabora 20.«M3roTosnenue
IIKOJIBHBIX MEJIKOBY.

JlabopatopHas pabota 21.«OnpezneneHue cpejibl pacTBOpa ¢ TIOMOIIBIO HHAHKATOpoBy. JlaGopaTopHas
pabora 22. «IIpuroToBjeHue pacTUTe/IbHBIX HHIMKATOPOB M ONpe/iesieHHe ¢ nmoMompio Hux pH
pacTBOpay.

Mopayab 4. «4T0 MBI Y3HAJIH 0 XUMHH?» — TyacoB
[ToaroToBka u 3aluTa MUHH-TIPOEKTOB

CojaepkaHue Kypca

(2,3 rom)
Nen/n | HasBanue Tema 3ansitus Teopust | Ilpakru O6opynoeanue
pasjena Ka
1 Beenenue (2 4.) BBogHoe 3aHsTHE 1
MecTo Xumuu B
€CTeCTBO3HAHUU 1
2 OkenepumenTans | Bemectsa. [Ipuemel 1
HEIE OCHOBEI obpaltnieHus ¢ BelecTBaMH
xumuwn (8u4.) Texuuka nabopaTopHBIX
pabor 1
HarpesarenbHbie mpubopsbl
YucTele BelecTRAa. Jatuuk
[Tpumecu. Cmecu 1 BJIEKTPONPOBOHO
cTH, tudpoBoi
MHUKPOCKOTI
Metonsl ro3HaHus B
€CTECTBO3HAHUH 1
Bopa. PactBopsl. Hatuuk
buonoryueckue HIKOCTH 1 TeMIepaTypbl
MaccoBas noJist
PacTBOPEHHOrO BEILECTBA 1 1 HaTumk
ONTHUYECKOU
IUIOTHOCTH
Hacpimennsle u Ll posoit
IepeCEIIEHHBIE PACTBOPEL 1 MHKPOCKOTI




3 3HaKOMHUMCS C
MHPOM
HaHovacTuil (8 4.)

MojaenupoBaHue
Ctpoenue BelecTra
KonnouHeie ¥ HCTHHHBIE
pacTBOPEI

MerTok! U cpecTBa
SMITUPHYECKOTO
UCCIIeNOBaHMs

Kak creneHpb U3MellbueHus
BJIMSET Ha 00IILYyIO MI0LIab
COMNPHUKACAIOIIMXCS] YACTHIL]
Hauoo6BeKTE

4 | XuMus Ha cTpaxe
310poBbs (64.)

Moz, Bosrouka ioza.. Mo
U3 anTe4yku
«MapraHLoBKa»
ITepexucs BojOpoaa

AleTHCATTHITUIOBAS
KHCJIOTA

«3eneHka»

«MBLIO UyAecHOe»

[Tpubop ns
NOJTyYEHHs
BOJZIOpOJIa

Hatuuk pH

5 XUMHS TAITH

(54.)

Caxap, Kpaxmail,
LEeJITKJI03a —
POJICTBEHHUKH I'TIOKO3BI
AJFOMUHHA: BeTUKHH K
YKaCHBIH.

YxcycHas KACJI0Ta

«ConeHas Halla JKU3HbY
Bpen HutpaToB: Mud Hiu
npasja

Hartauk pH,
JaTYHK
3JIEKTPONPOBOHO
CTH

Jartuuk
371EKTPOIPOBOIHO
CTH

6 Pabora Han
npoexTamu (54.)

Oran BeIboOpa TEMBI,
MOCTaHOBKA LIEJH, 33713
HCCIIeI0BAHMUS

DTar BEIABUIKEHUS
TUIOTE3EI

Dran MJIaHdpoOBaHUs ITyTH
JNOCTHXKEHHS LeNeH

Orarn nposeieHus
yueOHOro uccneIoBaHus
Dran oopmiieHus,
TIpeJICTaBJIEHHUS (3ALNUTHI)
MPOJAYKTa MPOEKTHOH
paboTEl

HUTOI'O

18

16

Copepxanue Kypca

VHCTpYyKTaX 110 TEXHUKE 6€3011aCHOCTH IIPOBOJUTCS Ha KAXKIOM 3aHATHH IIEpeN
[IpOBEJIEHUEM HKCIIEPUMEHTA.




1. BBenenue

Bgoonoe 3anamue. 3HAKOMCTBO y4all[UXCsl C HOBBIM y4eOHBIM KYPCOM B KPY)KKOBOX
pabore.

Mecmo xumuu ¢ ecmecmeo3Hanuu. 3apoXXIeHne XUMUH KaK HayKu. CBS3b XUMHHU C
IIPaKTUYECKON KU3HBIO YeJI0BeKa.

2. JKCnepuMeHTAJIbHbIe OCHOBBI XHMHH

Bewecmea. Ilpuempl obpawierun ¢ 6euwiecmeamu.

W3ydeHvnie IpaBuil TEXHUKU 0€30IIaCHOCTH, IPEAYIPEXIAOIIUX U 3alpenaomux
3nakoB. [lepBas momols. [IpoTrBONIOKapHBIE CPEACTBA 3AILUTEI.

3HAKOMCTBO C BEIIECTBAMH, BCTPEYAIOIIUMUCS B OBITY: HOHAs HACTONKA, ME/Ib,
AFOMUHUM, COJIb, IHIIEBas CO/a, JUMOHHAS KUCIIOTa, YKCYCHas KHCJIOTa, BOJIa,
MeIHBI Kyrnopoc. OTin4dne BeIecTB 10 (GU3UUECKUM CBOMCTBAM: arperaTHoe
COCTOSIHHE, 1[BET, 3aI1aX, BKYC, paCTBOPUMOCTb. IIpaBriia XxpaHeHNs BEIIECTB B
naboparopu. TOKCHIHOCT BELECTB ISl JKUBBIX OPraHU3MOB OTIPENeIISIeTCs UX
XUMHYECKUMU CBOMCTBAMHM, UX CIIOCOOHOCTBIO BCTYIIaTh B XUMHUYECKUE PEAKIINH.
[TposiBIEHHS TOKCUYHBIX BELIECTB Y YelIOBEKa: XMMUIECKHH 0XKOT, pasfpakeHue
CIIM3UCTBIX 000JI0Y€EK, KaTap ABIXaTeNbHBIX Iy TeH, allTIepru4ecKue peakiiim, OCTphIe
JIEPMATHUTHI, KAHIIEPOTeHHOe JeHCTBHE, IOPaXKEHHsI OPraHOB, BO3MOXKHOCTb
JIeTalbHBIX HcXo10B. IpaBmia orbopa BelecTB (TBepble, HOPOIIKOOOpasHEIE,
JKUJIKHE, BOIHbIE PACTBOPKI, 0c000e BHUMaHUE — paboTa TONBKO ¢ MaIbIMU 00beMaMu
BEIIIECTB).

Ipaguna 6e3onacrnoii pabomol npu npoeedenuu Ikcnepumernma. TexHuka
Jnabopamopubix pabom.

3HAKOMCTBO C 1ab0PaTOPHEIM 000pPYIOBaHUEM: CTEKIITHHAS ITOCY 1A (XUMHYIECKHE
CTaKaHbI, KOJIOBI, BODOHKH, JEJUTEIbHbBIE BOPOHKH, MEPHAsl II0CY /a), BECHI, IITATHUBEI
1St IPOBUPOK ¥ TIPUGOPOB, HArpeBaTeIbHEIH IpUbop-cMpTOBKa, (hapdopoBast
nocyza (BellapuBaTebHbIe YallKy, TUTIIH, CTYTIKH, IINAaTeNH) U 1p.

BezomnacHas pabora co crexsioM, mpobkamu (JEMOHCTpPAL¥sI PE3KH CTEKIITHHbIX
Tpy6OK, UX HarpeBaHUS JIst U3MEHEHUs (OPMBI).

IIpaxmuyueckas wacme.

C6opka npubopa Juist TIoJTydeHust ra3oB. IIpoBepka Ha repMETHYHOCTD. 3aKperuieHne
ero Ha mTatuBe. PucyHOK mpubopa mpy oMoy Tpadapera.

Hazpeeamenvhbie npubopbl.

Cnuproska. ['azoBast ropeska. [Tnmutka. Bonsnas 6ans. HasHaueHne HarpeBaTelbHBIX
IpubOopOB.

M3yuenve CIIMPTOBKU: COCTaBHbIE YaCTH U UX QyHKIHS.



["oproYee TOIUTABO ISl CIUPTOBOK: 3TH/IOBBIM cupT. OcoOEHHOCTH peaKkluy TOPEHNUS:
BhIIeNieHue Teruia U cBeTa. Cyxoe roprodee

[TpaBuia HarpeBaHust POOMPOK C BOJHBIMU pacTBOpaMH (TIpeBapUTeIbHBIN IPOrpeB
BCEW IOBEPXHOCTH, 00sI3aTeNIbHBIN HAKIIOH POOUPKH, OTBEPCTUE TIPOOUPKH «OT
ce0s», 3aKpeIuIeHne JiepKaTets IpOOUPKH).

Vcrionp30BaHKe TUIVIEH MIPH IPOKaauBaHUU BemlecTB. HazHauenue onepamnuu
IIPOKAJIUBAHUSL.

Ipaxmuueckas wacme.

M3ydeHue rimaMeHu. PUCYHOK IIJIaMeHH.

C6opxka npubopa IJist BEITapUBaHUs COJIH (KOJIBIO HA IITATHB, BhIIapUBATEIbHAS
qalika, BOJHBIA PACTBOP COJIH, CIUPTOBKA). PrucyHOK mpubopa mpy moMoIu
Tpadapera.

. Qucmoie eeugecmea, ocobo uucmole seujecmea. Ilpumecu. Cmecu. Crnoco6s1
OYMCTKHM BELIECTB OT IPUMeceii u paszenenus cMeceit. @unsrpoBanue. Ileperonka.
Kpucrammsanus. PazneneHue ¢ IOMOLIBIO MarHUTa, JeJIUTEIbHON BOPOHKH
IIpakxmuueckas yacme.

| BapuaHT: cMeCh pe4YHOr0 I1eCKa U caxapa.

2 BapMAHT: CMECh PEYHOr'O I1€CKa ¥ IIOBAPEHHOH COJIH.

CoCTaBHTE cXeMy II0CIIeI0BATEIFHOCTH Ollepaluii (pacTBopeHue, GUIBTpOBaHUE,
BhIMaprBanye). CpaBHUTH ¥ 00CYAUTH pe3y IbTaThl ABYX BapuaHToB. OOpaTuth
BHMMAaHHE Ha CMECh caxapa ¥ recka (y HeKOTOPBIX YallIK{ NOKPBIIACH KOPHIHEBON
Maccoi), Ha B)KHOCTh YCJIOBUH IIPOBEIEHMUS SKCIIEPUMEHTA, B IaHHOM Clly4ae Ha
CBOEBpEMEHHOE IIpeKpallleH’e Harpesa.

Memoovt no3Hanus 6 ecmecmeo3HaHuu.

Ha6monenue. DxcnepuMenT. MojenupoBaHue.

VcnoBus poBe/ieHUs: HaOMIOAeH!s KaK OCHOBHOTO MeTO/a ITO3HAHMU.
MBEICIUTENBHBINA U peallbHbIA SKCIIEpUMEHT. Y HUBEpCalbHbIE 3HAHUS YeI0BeYecTBa Ha
ocHoBe HabmoaeHuss. PDU3UUECKUE U XMMUYECKUE SBIICHUS.

IIpakmuueckas wacmeo.

BpoyHOBCKOe ABMKeHHe Mo MUKpocKonoM. OOHapyKeHHe JKipa B CeMeHax
nopconneyHuka. ObHapy)eHue Kpaxmana B kaprodene. O6Hapy KeHHE yITIEKHUCIOro
rasa B BBIIBIXaeMOM Bo3zyxe. JloGaBiieHre TUMOHHOM KUCIOTHI B yait. Odopmienne
paboTHlI.

HasBanue onelTa Kak BeInomHsIM Yro nabmronanu

O6paTuTh BHUMaHHE Ha IPAKTUYECKHUE 3a/1aHKs MPOIIBIX 3aHATHH. AKLICHTUPOBATS,
4YTO METOJ[ HAabIIOAeHH — OCHOBHOM METOJ| [I03HAHHMS.

Booa. Pacmeopui. Mopckas u npecnas 6o0a. buonozuueckue scudkocmu: KpoBb,
nmuMda, KIETOIHBIHA COK. DKOIOrHYeCKUe IIPoOIeMbl BOBI. JJIEKTPOIPOBOAHOCTD KaK
CBOJCTBO PaCTBOPOB 3JIEKTPOJIUTOB (TIpaBHiIa 6€30IacHOCTH C JIEKTPONPUOOpaMH).
Ipakxmuueckas wacme.



OrmpezesneHue ¢ TOMOIIBIO JIEKTPOIPOBOJHOCTU PACTBOPOB: B KAKOM XHMHYECKOM
CTaKaHe HaXOUTCs JUCTUIUIMPOBaHHas Bojia. JlaHbl TpH pacTBOpa: pacTBOp
ITOBapeHHOM COJIM, PACTBOP caxapa, QUCTHITHpoBaHHas Boaa. OdopmiieHne paboTsl.
Ha3sBanue pactBopa Yro nHabmogaeM (3aropaercs

JaMIIOYKa MU HeT)
Kak pacrio3Harh: B KakoM cTakaHe — JUCTHJIIIMPOBAaHHAS BOJIa M pacTBOp caxapa.
JIOIKHBI TPEITIOKUTH JBa crioco0a: OpraHoIeNTUYeCKU U BhIIapUBaHUE.
[TpoekT «/3roTOBIIEHHE CaMOIETBHOTO PUOOpa It UCCIIeTOBaAHUS
AJIEKTPOIPOBOAHOCTU PaCTBOPOBY
Maccoesan dona pacmeopennozo eewjecmea, uiu NPOUEHMHAA KOHUEHMPayus
eewecmea ¢ pacmeope.
B3BemuBanue. PasHoBecsl. HaBecka. MepHas nocyna (MepHble cTakaHbl, KOJIOBI,
LUJIAHIPEI).
IIpaxmuueckas wacmeo.
IIpuroroBneHue pacTBOPOB IOBaApPEHHOU COJIM 3alaHHON KOHIIEHTPALAH.
[IpuroroBnenue MIUITy4Yero HAITUTKA U3 IMHIIEBON COJBI, TUMOHHOM KUCIIOTHI, caxapa U
acCKOpOMHOBOM KUCIIOTHI: Ka)KJas TpyIIa ONpeAeNseT KOJTHIeCTBO BEIIeCTB Ha CBOe
ycmotpenue. CpaBHeHUE U 00CYKAEHHE IIPUTOTOBIEHHBIX HAITUTKOB C T.3p. BKyca,
dbukcauuu HabmogaeMbIX 3 GeKToB, pacueTOB WIIKA BHIIIOJIHEHUS «HA IIa30Ky,
HKCTIEPUMEHTAIBHON KYJIBTYPBHI.
Hacvluennole u nepecovlujeHHble pacmeopbl.
Memoouka svipawgusanua Kpucmannos. Monokpuctai. Kpucrannugaeckue qpy3sl.
Uro Takoe «3aTpaBKay.
JleMOHCTpaLyst IEPeCHIIEHHOTO pacTBOpa alerara HaTpHsl.
IIpaxmuueckasn uacmo.
[TpuroroByeHre HACHILIEHHBIX U IIEPECHIIEHHBIX pacTBOPOB. [IpuroroBnenue BOAHBIX
pacTBOPOB MEAHOTO KyMopoca, XJI0pHia HaTpusl, caXapo3bl JUIsl BIpAllUBaHUsI
KpHUCTaJIoB. BeIpalyBaHie KpUCTAIIIIOB U3 pacTBOpa KAMEHHOM COJIH U
HOIMPOBAHHON COJIM: €CTh JIU pa3Hula. [loueMy st BeIpaliuBaHusi KPUCTAIIIIOB
KaMeHHast COJIb JIydlle, 4eM HoaupoBaHHast. [TomyueHne okpalieHHbIX KPUCTAIIOB
COJIM C UCITO/Ib30BaHUEM ITUIIEeBBIX KpacuTeseil. BeipamuBanyue KpUCTaNIOB MEIHOIO
KyTopoca M3 BOJHO-CIIUPTOBBIX PACTBOPOB.

3. 3HaKOMHMCSI ¢ MHPOM HAHOYACTHII

Mooenuposarnue. Monenu B ecTecTBO3HaHUU (1100yC, KapThl, GU3HIECKHEe MOJEIH,
OMOJIOrHYeCcKHe MYJISDKH, KPUCTAIINIEeCKHe pemeTKy ). Moen aToMOB | MOJIEKY T B
XUMUH.

Ilpaxmuueckasn uacmo.

Hsrorosnenue Mojieneit MOJIEKYJT U3 ITOIPYUHBIX cpeficTB. PaboTa BooOpakeHus.
Cmpoenue eeujecmea. Pazmepot wacmuy. Hanouacmuuypi.

IIpoexmnuas 3a0aua Ne 1. Kak y3HaTh IpUMepHbIe pa3Mepbl BATAMUHHOTO APaKe
«YHueBUTY», «PEBUTY», YIIAaKOBKH KOTOPBIX PACITOJIOKEHBI y Bac Ha CTOJIaX, He
OTKpBbIBasi 6aHOYEK.



IIpoexmHas 3a0awa Ne 2. Y Bac Ha cTollax HaXOJIATCsI MEPHBIH LIMITHHIp, KoJI0a ¢
BOJIOM, BECBI PBIMAKHOT'O THIIA ¢ HabopoM pa3zHoBecoB. [IpennoxuTre crrocoOsI
OTIpENeNeHNs pa3MEPOB MOJIEKYJI BOABI (IPAKTUYECKHI U TEOPETHUECKUIA).

Bonpoc: OTHOCHTCS JIM MOJIEKYJIa BOBI K HaHO4acTUlaM? [loueMy BUPYCHI Ha3BIBAIOT
HaHopoboTamu?

Konnouonvie cucmemoi: nouea, ziuna, npupooHbsie 600bl, 6030YX ObIM, MUHEPAIbI,
XJ1e0, MOJI0KO, MAC/10, KpO8b...Konouonvie u ucmunnole pacmeopst. Onruieckue
cBoiicTBa: «addext Tungans», «IBIeHHe UCKPSIIUXCS ca0eB». KomonqHaeie 4acTHIIBI
U UX pa3Mepsl. IkcnepumenmanvHas sadava Ne 1. Ha cronax: nazepHas ykaska u
na3epHbIi (POHAPUK C KPACHBIM JIy4OM, JBa XUMUYECKHX CTAKaHA: B OJTHOM
3aBapeHHbIN MAKeTHK Yasi, B IpyroM — 9ucTas Boxa. [IpomycTure j1yd j1a3zepHOro
(oHapuka yepes cTakaHbl. B kakoM cTakaHe, I10-BalleMy MHEHHIO, HAXOIUTCS
KojutouaHas cucrema? Ha uem OCHOBBIBaeTCS Ballle PEeAIIONoKeHHe?
Ixenepumenmansrasn 3a0ava Ne 2. Bam BbIJJaHbl pacTBOPHI alieTaTa CBUHIIA
Pb(CH3COO)2 u nogupa xanus Kl, mratus ¢ npobupkamu, CIUPTOBas TOPENKa,
npobupkoaepxarens. B mpobupky Hanelite 2 mi pactBopa Kl (BeicoToit 2 cM) 1 3aTeM
npunente 2 Ma pactBopa Pb(CH3COO)2. Obpasyetcs sxenThlit ocagok. Harpeiite
IpOOHUPKY 10 pacCTBOPEHHS Oca/iKa. 3aTeM OXJIaJAuTe MPOOUPKY OKOJIO 2-3 MUH U
TIOMeIIIaeM B COCYJ] C XOJIOAHOM NeasiHol Booi. Uro Habmomaere? YTo MpOUCXOIUT
IIPU BCTPSXUBAHUHU MPOOUPKU?

Wrak, BBI TOJIBKO YTO OOHAPYKUIIHM pa3Indre MKy UICTUHHBIMU PaCTBOPaMHU U
KOJIJIOWIHBIMU pacTBOpaMu. B mocieHix BeI HaOMI0JaIH MPOSIBIIEHUE ONTHIECKUX
addexToB: «ahdext Tunmamsy (sxerr. 3a1. Nol) u «sBJIeHUE UCKPSIIUXCS CIOEBY
(axcm. 3a7.Ne2).

Bompoc: Kak goka3arb, 4T0 MBUIBHBIM pacTBOD siBisieTcs KoytouaHo#i cuctemoit? (Io
paccesHUIO CBeTa B pacTBOpe -KoHyc THHIams).

YTo NpOUCXOIUT €ClId B MBIIIBHBIH pacTBOp 100aBUTH MOBAPEHHYIO COJIB?
(ITpo3paunblii MpeXx e pacTBOP Pe3KO MyTHEET, 00pa3yroTCs KPYITHEIE XJIOIES ).
3HAKOMCTBO C SBJICHUSIMU KOATYJISIIIUN U BhICAITMBAHHUS.

IIpoexmuas 3a0aua Ne 1.]IBa ydeHUKa IIPUTOTOBUIIA CMECh U3 PACTUTEIBHOIO Maciia U
BOJIBI: 100aBUB MOJOBUHY YaHOM m0)xKH Macya B 200 mi Boael. OQuH U3 HUX
YTBEP)KJIAeT, UTO TIOJydeHHAas! CMECH SIBJISIETCS KOJUIOMAHBIM PACTBOPOM, a JAPYroi 3TO
orpunaet. Kto npas? CBoli 0TBET MIUTIOCTPUPYHTE CHUMKAMH Ha MOOHIIBHOM
tenedone. (IIpaBel 006a yueHuka. Bee 3aBucUT 0T 0cOOEHHOCTEN IPUTOTOBIEHHUS
cmecu. Eciu mpocTto pasmemaTs Maciio B BOZie, TO KoHyc Tunaans He Habmomaercs.
Ecm sxe akTBHO B30AITHIBATh CMECh B T€UEHUE HEKOTOPOTO BPEMEHH, TO



cMech MYTHEET M B TAKOM PacTBOPE XOPOLIO BHJEH KOHYC PacCESTHHOTO CBETa, TO €CTh
TIOSIBISIIOTCS. MEJIKOAMCIIEPCHBIE YaCTUIIBI KaTlelleK Macya).

BBIBO/I: KOJUIOM/HBIE PACTBOPBI MOXKHO 0OHAPYKUTH IO ONTHYECKOMY TECTY «3(peKT
TuHgaNs», KOTOPbIA 00HAPYKUBAETCS, €CIHM KOJIOUIHBIE YaCTHIIBI HE ITPEBBIIIAIOT
Jarna3oH HaHOpa3MepoB.

Memoobt u cpedcmea IMRUPUHECKO20 UCCIe006AHUA.

Ha npeasimy mpx 3aHATHAX BBl BBIOIHAIN 9KCIIEPUMEHTAIbHBIE 1 IPOCKTHbIE
3aaun. Kak BbI lymaeTe, Kakie METO/Ibl HCCIIEIOBAHMUS BBl HCIIOJIE30BaIIH ?

1. Habmopenwue. 2. Dxcnepument. 3. Vismepenue. 4. CpaBHeHne

BCcrioMHHUTE 3aaHusl, IPOCMOTPUTE CBOU 3aIIMCH U IPOKOMMEHTHUPYHITE HX C TOUKH
3pEeHMs MCTIONIB30BAHHBIX METOIOB HCCIeI0BaHuUs. YeM BbI 0JI30BANIMCEH, YTOOBI
PEIIUTH IIOCTaBIeHHYIO IIepe]l BaMu I1podiiemy.

Ipoexmnas 3aoaua Ne 1. Haiiaure, 4eMy paBHa ILIOTHOCTB AIFOMUHUEBON Gbonbru u
MeTHOM MJIM CTAJbHOM G0JIBaHKH HEPaBUIBHON (POPMBI, KOTOPBIE JIe)KAT Ha BallluX
cronax. net obcyxaeHue.

JIOMKHBI TIpe UI0KUTh [UIAH PeLIeH s 9TOH 3a1aut, ONpeeIUTh Kakue HeOOXOAUMBI
U3MepUTENIbHBIE TIPUOOPHI IS PEIEHHs STOU 3a1a4H.

CpaBHHTH HaiiJIeHHOE 3HaYeHHe IJIOTHOCTH AIFOMUHUS, MM HIIH CTalH CO
CIIPaBOYHOW BEIMYUHOM.

Kak cmenenp uameib4eHHOCHU 6/1UAEm HA 0010 10w a0b CORPUKACAIOUUXCA
yacmuy. O6beMHBIE B3PBIBBI Ha MYKOMOJIbHOM 3aBOJIE, APEBECHO-CTPYKETHOM
npeanpusaThy. [loueMy HeJb3si HCIIONb30BaTh OEH3MH [UIs PO3XKKUIa IpOB. BCIIOMHUTE
«YTO TAKOE IIOLIAIEY, «EAUHUIIBI U3MEPEHHS TUIOIIAIN.

Ipoexmnas 3adava Ne 1.V Bac Ha croax HaxozsTcs mubo Ky6uk PyGuka, mubo
MaJleHbKas yIiakoBKa caxapa-padunana. Haiiure miomans menoro Kyouka u oburyo
IoIaak 9 ManblX KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIION KyOUK; MK LIETI0H
YIIAaKOBKH caxapa ¥ OOILyIO ILIOIab BCEX KyCOUKOB caxapa B ynakoske. CpaBHUTE
3HaYeHHUs TITOMIAAHM Liejol Gurypsl U cyMMapHO# muiomaau ee gacteit? Kakyro
3aKOHOMEPHOCTH MBI MOYKEM Habo1aTh?

Hanoobvexmol 1 00ycio1eHHOCHMb UX YHUKAIbHBIX C60UCIE PE3KUM y6enudeHuem
naowadu nOGEPXHOCMU YaACMUY: HAaHOYACTHIIbI, HAHOTICHKH, HAHOBOJIOKHA,
HAHOTPYOKW, HAHOIIAPUKH, TeHAPUMEDHI, LIEOIUTHI, KBAHTOBBIE TOUKH.

IIpoexmnuas 3a0aqa Ne 2. YX0 JI0Cs UMECT ITUHY 12-13 MM, a yacTHIla MarHeTUTa
Fe304 — 20 um. YBenuusTe ux B 1 mummtuapa pa3. C kakuMu oObEeKTaMu BBl TENIEPH
Oynere ux cpaBauBaTh? Kakue pusnveckue BeIMIMHBI U3MEHSIOTCS IPU U3MEHEHUH
JUHEHHBIX pa3sMePOB?

ITpoexmnas 3adaua Ne 3. CkonbKo JucToB Oymaru A4 BOWIET B CTaKaH oosemoM 100
MI?

Kasxoii rpyriie BBIAHEI TUCThI Oymaru A4 1 xuMudeckue crakanel oosemom 100 M.
Kaxas rpyIia UImeT OTBET Ha 3TOT BOIPOC.

ITpensiaraeM MOMOLb: COMHUTE JICTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOLIIO B
OJIUH CTaKaH?



Haiipure miomans oTaenbHoro mcta A4 u mionaab NOBEPXHOCTH XUMHYECKOTO
crakaHa. HaliiuTe cyMMapHYyIo IUTONa1b KOMKOB OyMaru, HaXoIsIIUXCs B CTaKkaHe?
JlenaroT BEIBO: OHA OKa3ajach 3HAUUTEIbHO OOJIbIIE IUIOMAAN IIOBEPXHOCTH CTaKaHa.
KakuM 06pa3oM MBI YBETHUMIN CyMMapHyIO IUIONIaab IOBEPXHOCTH Oymaru?
(YMeHbIIeHEEM 00BEMa OHOTO JIHCTA)

Ipoexmuas 3adaua Ne 4. Halinure mromans cBoeil yeperHoi KopoOKy 1 CpaBHHTE €€
C TIJIOIA/IBIO TIOBEPXHOCTH GOJBIINX [TOJTYIIApHH U YePerHo# KopoOKH, eciu S(kopa
6.1m.) = 2500 cMm2 . S(4.x)=4nr2/2, rae 1=C/2m.

O6BsicHeHUe: 6OJbIIIAs IUIOIIA/ls OOJIBIINAX MOIyIIapuil 0OBACHIETCS HAIUINEM
MHOTOYHCIIEHHBIX CKIIaZIOK.

Oxcnepumenmanvran 3adaya. Ha cTonax HaXOAsTCsl CTalbHast KHOIIKA, YKeJIe3HBIN
rBO3/Ib, KyCOYEK MEIHOMN IIPOBOJIOKHU, MEHAS CKpPEIIKa, TPaHyJIbl aFOMUHUS U [[HKA,
IITATUB C MPOOUpKaMH, CoNsHas KucnoTa. [TomecTrTe NpeIoKeHHBIE Tella Ha THO
NpoGHPOK U 100aBBTe 3aTeM COJISTHYIO KHCIIOTY (BBICOTA CTOJI0a KUAKOCTH IPUMEPHO
1,5¢cm).

OnuiuuTe, 9TO BbI HabJIOnaeTe B KAXIOHU U3 IPOOHPOK.

3HAKOMCTBO C 3JIEKTPOXHUMHYECKUM PSIIOM HaAIIPKEHHUH METAJUIOB.

Hassanue Ha3zBanue UYro nabmogaem  Jlesee unu npasee

o0bexTa MeTaJlla, U3 oTHOcHUTenbHO H2
KOTOpOTO ClIeNaH B 3JI/XUM PSILy
00BeKT

BEIBO: C KHCIIOTOH B3aUMOJIEMCTBYIOT METAJIJIBL: ..........

C KHCIIOTOM He B3aUMOAEHCTBYIOT METAJIIBL: ........

- Baganue no y4e6HuKy M.A. AXMeToBa: 03HaKOMBTECH C TEKCTOM Ha C. 13.

- C KaK¥M BBl CTOJIKHYJIMCH ITpoTHBOpedreM? Menpb U cepebpo B HAHOCOCTOSHUSIX
crtocoOHBI B3aUMOENCTBOBATh C KUCIIOTaMU. Y BeTHYEeHHE III0INaIH ITOBEPXHOCTH
pearupyoIMx YacTHI] BIHUSET He TOJBKO Ha CKOPOCTh peakiiy (06beMHbIe B3PBIBbL),
HO U Ha XapakTep XUMHUYECKUX CBOUCTB.

ITpoekT «B nouckax KOJUIOHIHBIX pacTBOPOBY

4. XMMHSsl Ha cTpa)e 3J0POBbA.

Hoo. Boszonka iiooa. Hoo uz anmexu.

[Ipaxmuyeckas wacme.

M3roToBieHre MOJIEIN MOJIEKYJIBI Hoa. DIeKTpOHHas, rpaduyecKast

¢dhopmyia ona

[Tpoekt «OOHapy)KeHHE Kpaxmajia B IPOAyKTaX MUTaHUI»

«Mapzarnyoeka». Ilepmanzanam Kanus. Maprasell ¥ ero CTelIeHH

OKHUCJICHUS

Ipaxmuueckasn uacmo.

OrnpeieeHre MacCOBOM JOTH KUCIOPO/a B MOJIEKYJIe IIepMaHraHaTa Kalus.
PacueT OTHOCUTEIFHOM INIOTHOCTU KUCIIOPO/A I10 BO3YXY.

C6opka pubopa 15 OIyYeHUs] KUCI0PO/ia METOZOM BBITECHEHHUS

BO3/lyXa.

DxcriepuMeHT: cOopka Iprbopa Ui pa3ioKeHus IIepMaHraHaTa Kavsl.
KauecTBeHHas peakuys Ha KUCIOPO/I.



[[BeTHBIE peakiy C IepMaHraHaTOM Kajiusl (Harp., IepMaHraHaT Kajlus U
CyJIbGUT HATPHUS, JP.)

ITepexucw eodopooa. Ceolicmea u npumeHeHue REPoOKCUIa 8000pooa.
CrerieHb OKHCIIEHHS KHCIIOPOAa B MOJIEKYJIe IIEPOKCH/Ia BOAOPOIA.
Peakius pasioxxeHus mepokcuia Bojoposaa. Kak npoBecTu sKCIieprUMeHT.
Karamuzaropsl. Oxenn maprasnia (IV), depmeHT karanasa — KaTanu3aTopsl
peaklyy pas3lioKeHHUsL.

IIpakmuueckas wacmo.

Oxcupn mapranua (IV): HanucaTs GpopMyITy BelecTBa U ONpeleluTh CTeNeHb
OKHCIIEHUSI.

Tpu npobupku, B KaXxA0H HAXOAUTCS HECKOIBKO MJI allTeYHOHN IepeKkucu
BOZIOposia. Bo BTOPYIO U TpeThbio MpOoOUPKU ITIOMECTUTE COOTBETCTBEHHO
okeua Mapranua (IV) (Ha KoOHYHKe IIIaTeNsT) ¥ CBeXXeHaTepThIi KapTodensb
(Ha KOHYHMKE IITIaTes ).

Homep npobupku

Yro nobasunu

Yro gabmogaeM

Hanwucars ypaBHEeHHE peakiuy ¢ 0003HaYeHUSIMU YCIIOBHUH ee MPOTEeKaHuUsI.
[TporcxomuT jiu peakuus B nepBoi npobupke? Ipeanoxure npubop mis
MOJTyYeHHsI BOJOPO/ia IIPU Pa3IOKEHUH IIEPOKCHIa BOIOPOA.
Auemuncanuyunosan kucioma. Ackopobunosan kucioma. KUucioTHOCTb
cpensl. pH — HHIUKATOPEI CBOUMHU PyKaMH.

IIpaxmuueckas uacme.

Omnucanue

¢busuveckux cBocTB. IIpurorosnenue

PacTBOPOB alleTUIICATUIIMIIOBON U acKOPOMHOBOM KUCIOT. JlelicTBuUe
UHAMKATOPOB ((peHondranenta, TaKkMyca i METUIIOpaHKa) Ha UX
pacTBOPEI.

HH/IAKATOPEI

AneTtuncanuiidioBas

KHCIOTa

AckopbuHOBasi KUCJIOTa

denongranens

Jlakmyc

METHIIOPaHXK

ITpuroroBienue oTBapa KpacHou karrycTsl. HaOmoneHnne naMeHeHus 1jseta
OTBapa B pa3HBIX pacTBoOpax (yKcycHasi, TMMOHHAas, aCKOpOUHOBasI KUCIIOTHI,
[OBapeHHast COJb, Fra3UPOBaHHasl BOJA, HAIATBIPHBINA CIIUPT, IUILEBAas COAa,
pacTBOp MblJIa M CTUPAJIBHOTO NOpoILKa). B3aumonelicTBue acKOpOMHOBOM KUCIOTBI ©
fonom. Bonpoc: ais Kakux

1esieil MOXKHO MCIIONIB30BaTh 3Ty peakiuio? (s oOHapyKeHus
acKOPOMHOBOW KUCIIOTHI B IPOAYKTaX ITUTAHUS).

1 pearent

acKOpOMHOBAs KMCIIOTA

2 peareHT



nox

Yro HabMOAaeM IIpU UX
B3aUMOJIEHICTBUHA
dusuyecKre CBOMCTBA:

«3enenka» unu 6punuarnmossiii 3enenvii. Lpet

NOpOIIKOO0OGpa3HOro GPUIIMAHTOBOTO 3eieHOoro. IIpakTHIeckoe 3HaYCHUE 1
MOJTyYEHHE.

Ilpakmuueckas wacme.

Dusu4ecKre CBOMCTBA OPUIIITHaHTOBOI'O 3€JIEHOTO

Kax 1oka3arth OATMHHOCTE OpHUILTHaHTOBOTO 3eeHoro. [Iposenenne
OC/IeI0BATEBHbBIX peakluil B OJHOM TpoOHpKe ¢ OPUILTHaHTOBBIM
3eJIleHbIM: BHAYaje B IPOOUPKY J00aBUTH KOHIIEHTPHPOBAHHON COJITHOM
KHCJIOTHI, a 3aTeM pactBopa menodr NaOH. Odopmiierne paboTsl 10
CBOEMY YCMOTpEHHIO. 3aTeM 00CyIMTh: KaK 3a(UKCHPOBAIN Pe3yIbTaThI
SKCIIepHMeHTa (M3MEHEHHUe 1IBETa, BBINaJIEHNE 0Ca/Ka).

ITpoexT «MOXHO JI1 HCIIONIb30BATh OPUITHAHTOBbIH 3e/IEHBIN KaK
HUHIMKATOP KUCITIOTHOCTHU CPEIBD)

«Mbino uydecroe»: XO3IMCTBEHHOE U TyaJleTHO®, JKHKOe U TBEPOE.
IIpaxmuueckas 4acme.

JleiicTBHe JTaKMyca Ha pacTBOP MbLIA, paCTBOP CTUPAIBHOTO MOPOIIKa
(10Ka3aTeNBCTBO IIEOYHOrO XapaKTepa MOOIIUX cpencTs). Misyuenue
STHKETOK TBEPIOTO M JKHAKOTO MbUIA (Pa3iiiHdie B XUMHIECKOM COCTABE).
PacTBOpeHMe MbLIa B )KECTKON U JUCTUIUIUPOBAHHON BOJIE.

Dddext Tunpans.

[TpoekT «MBblTOBapEHHEN

5. XUMHSA MHIIH

Caxap, Kpaxmasi, 4earo103a — poOCHEEeHHUKU 2I0KO3bl.

Yro Takoe nuabet. [MMKeMHUUeCKUi HHICKC ITPOAYKTOB

nUTaHus. XUMHYECKHe ITOACIAaCTUTEIN U UX KOBAPCTBO.

IIpaxmuueckas uacme.

Orpe/iesieHre IPOIYKTOB C BEICOKMM TNIAKEMUYECKUM HHIEKCOM (paboTa ¢
TabIuLen).

OmnpeensieM IOJICIACTUTENH: aclapTaM, cOpowuT .... (Pabora ¢
3TUKETKAMHU.

OmBIT; B3aUMOIeHCTBHE TUIFOKO3bI C THIPOKCHIOM Mean

(IT), cBeXXEeNPUTOTOBJIEHHBIM.

UccnenoBanue W3MEHEHHUs COICPXKaHus IIIOKO3bI B KPOBH

rnocie chanaHcupoBaHHOro obesia ¥ rnocie ynorpebiaenus dacrdyna:
KHAPHUEIIKOB,YUIICOB, CIaJKUX ra3MPOBAHHBIX HAITUTKOB.

Antomunuii: eenukuii u yycacuslii. I1ouemy He clieyeT Mojab30BaThCA
antoMuHAeBoH nocyaoi? ConepHuk kanbims. OcTeonopos. Meranist
KoHcepBHOH Oanku./Ipakmuueckas paboma.



CBolicTBa aTIOMUHMS U 00JIaCTH IIPUMEHEHHUsI alllOMUHUSI HA OCHOBaHUU
ero cBoucTB (rmoBTopeHue). CocTaBUTh TAOIHUILY, KIIACTEP UIIU CXEMY.
IIpoBeeHre XUMHYECKUX PEAKIINNA, XapaKTePH3YIOIHX aM(pOTEpHbIe

CBOMCTBA COEIMHEHHUM aIFOMUHUS.

OmpiT 1. AIOMUHUN U COJISTHAS KUCIIOTA.

OmpiT 2. XJIOpUJ aTIOMUHUS ¥ TUAPOKCH]L HATPHSL
OmeiT 3. 'uApOKCH] ATIOMUHHUS U COJISTHASI KACIIOTa
OneIT 4. T'uIpoKCHI aTIOMUHUS U TUIPOKCHU]T HATPHS
HasBanwue omnbiTa
Yro HabmomaeM
VpaBHeHHE XUMUUECKON pEaKIuu
BEIEOIE - coveanssaves
I[Tpoekt «Ee BenmuuecTBO — KOHCepBHAs OaHKa: 9KCIIePUMEHTAIBHOE
OIpe/IeNIEHE METaJIOBY.

Vkcycnaa kucnoma. CTONOBBIA yKCYC, YKCYCHas 3CCEHIIVS, JI€IHAs
YKCYCHasl KHCJIOTa: B ueM paszHuna. CBoHCTBa yKCYCHON KUCIIOTEI U €€
npuMeHeHne. OU3HO0IOTUYECKOe BO3/IEHCTBUE KUCIIOTHI.
IIpakmuueckas paboma.

CocrasiieHue MOHATHIHHOMN CXeMBI: 4TO s 3HaK0 00 YKCYCHOH

KUCI0Te» (MHIUBUIYaTBHO, THO0 B IPyIINeE).

PacueT KOHIIEHTpAIlMK KACIIOTHI IIPU €€ pa30aBiIeHUN.

KHCI0THOCTE PACTBOPOB MUILEBOM COJIBI ¥ YKCYCHOM KHCIIOTBI.
[alieHue MUIIeBOM COMbl YKCYCHOM KUCIOTOMH: IPU3HAKA XUMHUYECKON
peakiuu (BbIZEICHNE Ta3a, pe3koe yBeluueHne 00beMa peakiiuOHHOMI
cMecH). [TOBTOpUTE peakIuio ralieHus COIbI C HCIIOIb30BaHUEM

MHAMKaTopa (Hamp., 0TBapa KpacCHOKOUaHHOM KarycThl). Jlis uero
HeoOXoauMO OBLIO IPUMEHEHNEe UHANKATOpa?

OO6paTuTh BHUMaHHKE, YTO BBIJIEIEHHE I'a3a YacTO COIIPOBOXKIAETCS
yBeJndYeHHeM 00beMa peakIIMOHHOM cMecu. Kakue MepbI
IIPeOCTOPOIKHOCTH
HY>XHO COOJIFO/IATh IIPHU MTPOBEICHUH TAKHX PEaKIHH?

«Conenan Hawa dcu3Hey (IIOBapeHHAs COJIb, ITOTAIL, TIIyTaMaT
HaTpUS....... riaybepoBa cojb, MeIHBIN KyIIOpoC...... )

[TumeBas coja, TUTHEBAs COJIA, KATbIMHUPOBAHHAS COJla, KayCTHYECKas
cojla: OJIMHAKOBEIE WJIK pa3Hble BellecTBa. KauecTBeHHBIE peakluu B
XUMUHU.

Ilpakmuueckas paboma

OmnpenenuTh: Kakoe U3 BelecTB (IUINeBas co/a, KayCTHIecKas coja,
KaJBIUHUPOBAHHAS COJA) SBISIFOTCS COJIAIMH YTOJIBHOM KHCIIOTEL.
OmesrT 1. JleficTBHE HHANKATOPAMH.

Omeit 2. [eiicTBre HA paCTBOPHI MUIIEBON U KayCTUYECKON COJBI YKCYCHOM
KHUCIIOTBI
HasBanue onbiTa
Yro Habmonaem
BriBoj



BRBOR: e [IpoBeneHue ONBITOB MOATBEPIKAAET, YTO MHUIEBas CO/a,
KaJbIIMHUPOBAHHAS COZia — 3TO COJIH c1aboi yroiabHON KHUCIOTHI, a
KayCTHYecKasi COJla — paCTBOPUMOE OCHOBAaHUE.

OO0cynuTh, KaKk JOKa3aTh OIBITHBIM ITyTE€M, YTO IMHUIIEBAs COJa SIBJISETCS
KHUCIIOH COJIBIO.

Bpeo numpamoe: mugp unu npagoa. I1onp3a HUTPAaTOB: BaKHEHIIIE
MUHepallbHble yI0OpEeHHs KaK HCTOYHUK azoTa. KpyroBopor azora. [Touemy
BEHEPHHA MYXOJIOBKA I10€JaeT HACEKOMBIX (TaK OHAa BOCIIOTHSIET
HEJ0CTaTOK a30Ta B O0JOTUCTHIX MecTaX). HUTpaThl B KayecTBe MUIIEBBIX
KoHcepBaHTOB. Kakue npeBpalieHus MpoucXoIsT ¢ HUTpaTaMu B OpraHu3Me
yeloBeKa. A30T U ero CTEIeHH OKUCTIEHUSI.

IIpaxmuueckas uacmeo.

Omnpejenenre MacCOBOM JIOJIM a30Ta B KAIMWHOMN, HATPUEBOI 1
aMMOHMIHOM cenuTpe. BoIBO: Kakoe u3 HUX OoJjiee IIEeHHOe a30THOE
ynoOpeHue.

[Tpoext «BnusiHue a30THBIX yAOOpeHHi Ha POCT CasKeHIIeB (hacomy.

6. Pabora Hag npoekTamu — 5 4

1. Dran BeIOOpa TeMBI, TOCTAHOBKH I1EJTH, 3a/1a49 UCCIIEIOBAHUS .

2. DTan BBIABM)KEHUS TUIIOTE3BL.

3. DTan IuITaHUpPOBaHUS Iy TH JOCTHIXKEHUS LIeJIel HcCaeaoBaTeIbCKuX
(mpoeKTHBIX) paboT 1 BEIOOpa HEOOXOIUMOTO HHCTPYMEHTAPHS.

4. DTam nmpoBefeHUs yueOHOTro Hccie1oBaHus (IIPOEKTHOM paboTsl) ¢
TIPOMEXXY TOYHBIM KOHTPOJIEM 32 XOJOM BBITIOIHEHHS U KOppeKLHen
pe3yIbTaToOB.

5. Dram opopMIIEHHS, TPeACTaBIeHUs (3aIUThI) IPOLYKTA IPOEKTHON
paboThI

ConepikaHue Kypca

(3 roma)
Neri/o Hassanwue teMbl 1 rox 2 rox 3 rox
TEOp | TpaKkT | Teop | mpakT | Teop | IpakT
1 XuMus — HayKa O BEIECTBAX 2
U TIPEBpAICHHUSIX
2 | BemecTBa BokpyT TeOs! 3 12
Ornstaucs!
3 VenekarenbHass XUMHAS UL 3 7
HKCIIEPHMEHTATOPOB
4 | Yro MBI Y3HAJIH O XUMHH 6 1
5 Brenenne 2 2
6 | DKCiepUMeHTAaTBHBIE OCHOBEI 3 > 3 3
XHMHH
7 | 3HaKOMHMCS ¢ MHPOM 6 2 6 2
HaHOYaCTHIL]
8 | Xumus Ha cTpake 310POBbs 3 3 3 3
9 | XuMust mHIu 1 4 1 4




10 | PaGora Hax mpoeKTOM 4 1 4

WUTOTO 14 20 19 15 19
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