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IIporpamma Kpy:KKa J0NOJTHUTEIbHOT0 00Pa30BaHUNA «XMMHS BOKPYI HAC»

Hanpasnenue - | OOIIEHHTEIUIEKTYaIbHOE
IIporpamma paccuntana - | nns yvammxes 14-17 ner
Cpok peanm3zanuu - | 1lron

KonuuectBo vacos - | 34 yaca

ABtop: [Iponuna O.A., yuutenb Xumun

IHosicHuTeILHASA 3aANMNCKA

PabGouast mporpamma KpyKKa JOTOJHUTEIBHOTO 00pa30BaHUs «XUMUS
BOKpPYI' HAac» COCTaBJIEHa B COOTBETCTBUU € TpeOoBaHusiMU DenepalibHOro
roCy/IapCTBEHHOTO  00pa30BaTENbHOTO CTaHAapra oO0miero oOpa3oBaHUs
BTOPOT'O MOKOJICHUS:

1. TlpumepHass ocHOBHasi OOpa3oBaTeNIbHAS IMporpaMMa OCHOBHOTO OOIIETO
oOpazoBanus (og00peHa pemeHremM deepaabHOT0 y4eOHO-METOIMUECKOTO
o0beMHEeHUS 10 001eMy 00pa3oBaHuio (MpoTokoa oT 28 utoHs 2016 r. Ne
2/16-3);

2. Ilucemo MunoOpHayku oT 28.10.2015 r. Ne 08-1786 «O pabouux
nporpaMmax yueOHBIX MTPEAMETOBY;
3. [TuceMo MunoOpuayku ot 12.05.2011 1. Ne 03-2960 «O6 opraHuzanuu

BHEYPOUHOU JIEATEIIBHOCTH.
Jlannass ~ mporpamMma  SBISETCA — NMPOTpaMMOM  OOIEHHTEIUICKTyaIbHOU
HarpaBieHHOCTU. [Iporpamma mocTpoeHa Ha ClIeAYIOIMNX NPUHINIAX:

- Ilpunyun nayynocmu (3HaHUS OCHOBaHBI HA OOBEKTUBHBIX HAYYHBIX (DaKTax).
- [lpunyun nocnedogamenvHocmu u cucmemamuynocmu (0OydeHUE OT

IPOCTOTO K CJI0XKHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMEHHS K YMECHHUION).
- [lpunyun naenaonocmu (OCYIIECTBICHUE CBSI3M MEXTY KOHKPETHBIM U
aOCTpaKTHBIM).

- Ilpunyun ocmviciennocmu (IEPEHOC UMEIOLIUXCS 3HAHUIN B HOBYIO CUTYAIUIO).
- Ilpunyun cosnamenvbHocmu u akmusHocmu (IPUMEHEHUE 3HAHUHN Ha TPAKTUKE).
AKTYaJIbHOCTh MporpamMmsbl oOyCIIOBI€Ha TE€M, YTO B Y4YeOHOM TIUIaHE
npeaMeTy «XHUMHs» OTBEICHO BCEro 2 Yaca B HEAEII0, YTO J1aeT BOZMOXHOCTh
chOpMHPOBATh y YUaIIUXCS JTUIIH 0a30BbIC 3HAHUS TI0 IPeAMETY. B Toke Bpems
Bo3pact 14-17 net sBnsAETCS BaXKHBIM ISl TPOPECCUOHATEHOTO
CaMOOMPEICNICHUS IIKOJIbHUKOB. BO3MOXKHO, YTO MPOCHYBLIMKCS UHTEPEC K
XAMHH MOKET TIEpepacTy B OyIymIyto nmpodeccuro.

AKTYaJIbHOCTb JAHHOU MPOrpaMMbl COCTOUT B U TOM, YTO OHA HE TOJIBKO JIaeT
BOCIIUTAHHUKAM MPAKTUYECKHE YMEHUS U HaBBbIKU, POPMUPYET HAYAIbHBIN OMBIT
TBOPYECKOW JESATEIbHOCTH, HO W Pa3BUBAET HHTEpEeC OOy4yarlerocs K
AKCHEPUMEHTY, HAay4YHOMY TIOMCKY, CIHOCOOCTBYET  CaMOOIpPEAEICHUIO
y4aluxcsi, 0CO3HaHHOMY BBIOOpY npodeccuu. Yyamnimecs CMOTYT Ha MPAKTUKE
HCIIOJIb30BaTh CBOM 3HAHUS HA YPOKAX XUMUU U B OBITY.



Ilenaroruyeckasi 1ejecoo0pa3sHOCTb 3aKJIKYAETCA B TOM, YTO 0Oa30BbIii
KypC IIKOJIBHOM MpOrpaMMBbl MPEyCMaTPUBAET IPaKTUUECKUE pabOThl, HO UX SIBHO
HEJIOCTATOYHO, 4YTOOBI 3aMHTEpPECOBATh  Y4YAIIMXCS B  CAMOCTOSTEIbLHOM
MPUOOPETEHUH TEOPETUUECKUX 3HAHUM U MPAKTUUYECKUX YMEHHUI U HaBBIKOB. J[Jis
ATOTO B KypC «XHUMHSI BOKPYT Hac)» BKJIIOYEHBI HauOojiee spKHUe, HarIsaHbIC,
MHTPUTYIOIIUE AKCIEPUMEHTHI, CIIOCOOHBIC YBIEYh W 3aMHTEPECOBATH YHAIIMXCS
IIPAaKTUYECKOM HAayKouM Xumuen. B  paMkax HaUMOHAJIBHOIO  IIPOEKTa
«O0pa3zoBaHue» CO3/IaHHE IIEHTpPA E€CTECTBEHHO - HAyYHOW HaIpaBJICHHOCTU
«Touka pocra» MO3BOJIUIO BHEIPUTH B MporpaMmy HU(PPOBYIO JaOOPATOPHUIO U
KaueCTBEHHO U3MEHUTD MPOIECC 00yUCHUS] XUMUHU.

KonnuecTBeHHBIE AKCTIEPUMEHTHI TIO3BOJISIT MOJYyYaTh JOCTOBEPHYIO HH(POPMAIIHIO
0 MPOTEKAHUU TE€X WM MHBIX XMMUYECKUX IMpOlIeccax, 0 CBOMCTBax BemecTs. Ha
OCHOBE TOJYYEHHBIX OKCIEPUMEHTAJbHBIX JAaHHBIX OOydaeMble CMOTYT
CaMOCTOSITEJILHO  JIeJIaThb ~ BBIBOJIbI,  000OIIAaTh  pe3yJbTaThl,  BBISBIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CIOCOOCTBOBATh MOBBIIICHUIO
MOTHBAIIMKU O0YUYEHUS KOJIbHUKOB.
Ieab nporpamMmmel:
@OopMHUPOBAHUE Y YYaAIIUXCS HAy4YHBIX TMPEJACTABICHUM O XUMHUHU B
MOBCETHEBHOM JKM3HM 4YeJoOBEeKa dYepe3 MpoOyXKJIeHHWe HWHTEpeca W pa3BUTHE
npodecCHoHaTBHBIX CKJIOHHOCTEH K MPEMETY XUMHUSI.
3apaum:
Oobpa3oBaTesibHbIE:
*  paCIIMPUTH KPYro30p y4aliuxcs O MUpE BEILECTB;
* HCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS 110 XMMHUH Ha IIPAKTHKE;
*  00Yy4YUTH TEXHUKE O€30MACHOCTH MPH BHIMOJTHEHUU XUMUYECKUX
peaKuuii;
* c(hopmMupoBaTh HaBBIKH BHITIOJIHEHUS IPOEKTOB C UCTIOIH30BAHUEM
UKT u mudpoBoro o6opyaoBaHus;
* BBISIBUTb TBOPUYECKH OJaPEHHBIX 00YUAIOIIUXCS i IOMOYb UM
IIPOSIBUTD CEO4.
Pa3BuBaromniue:
* CcIoco0OCTBOBATH PA3BUTHIO TBOPUECKHUX CIIOCOOHOCTEH 00yUaIOIIUXCS;
* ¢dopmupoBarh UKT-komMneTeHTHOCTH;
BocnuraresbHbie:

* BOCIUTATh CAMOCTOSITEIILHOCTD IIPH BHITIOJIHEHUH PAOOTHI;
* BOCIIATATh YyBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBU3MA, YMEHHE
paboTaTh B KOMaH/I€; BOCIIUTATHh YyBCTBO JTUYHONU OTBETCTBEHHOCTH.
CBs3b colep:KkaHus NPOrPaMMbI BHEYPOUYHOIi 1€eATeJIbHOCTH C
Y4eOHbIMHM NPeAMETAMMU:
Kypc BHeypouHOI1 1eSITENBbHOCTH UACHHO U COJIEPKATEIBHO CBA3aH ¢ 0a30BbIM
KYpCOM XMMHUHU U MO3BOJISIET MOAIAEPKUBATH B3aUMOCBA3b TEOPUU U MTPAKTUKH,



dbopMupyeT yCTONYMBYIO MOTPEOHOCTh MPUMEHSTh MOJTYYCHHbBIC 3HAHUS U HABBIKU B
MOBCEITHEBHOM JKU3HMU.
[Iporpamma nocTpoeHa Ha OCHOBE MeKIpeIMeTHON HHTerpauum ¢ GU3nKoHu,
MaTeMaTUKON, OMOJIOTHEN U IPYTUMU €CTECTBEHHO - HAYUYHBIMU MPEIMETAMHU.
Oco0eHHoOCTH peasin3alui NPOrpaMMmbl:

Bo3pact o0yuarommxcs:

[Iporpamma opueHTUpOBaHA Ha BOCIUTAaHHUKOB B Bo3pacte 14-17 net 6e3
CIIEUAIBHOU MOATOTOBKH.

®opmbl 3aHaTHI: B 00pa3oBaTenbHOM MPOLIECCE UCTIONIB3YIOTCS
pasnuuHbie (OPMbI IPOBEACHUS 3aHSATHUSA

» Oecenpl;

* JIEKIIHU;

* CEMUHApBHI;

* MPAKTUYECKOE 3aHATHE,

*  XHUMHUYECKHUI DKCIICPUMEHT;

* paboTa Ha KOMITBIOTEPE;

* DKCKypCHH;

* BBINOJHEHUE U 3aIIUTa MPOEKTOB.
Pexxum npoBeaennsi: 34 yaca B rof - 1 pa3 B Hezento. Bee 3aHATHS TPOBOASITCS TIOCTIC
BCEX YPOKOB OCHOBHOTO pAaCHUCaHUs, MPOJOJIKUTEIBHOCTh COOTBETCTBYET
pekomenparusam CanlluH, 1. e. 40 MmunyT.
MecTo mnpoBeneHHs: 3aHATHS TMPOBOASTCS B XUMUUYECKOW U OHOJOTHYECKOUH
naboparopuu Ha 6aze LlenTpa «Touku poctay MOY Mypasnsackas COILI .
310poBbe cOeperaroiias OpraHu3alus 00pa30BaTEIBLHOTO MpoIlecca MpenoaraeT
ucrnoiib3oBaHue ¢GopM M METOJIOB  OOYy4YEeHHUs, aJeKBaTHBIX  BO3PACTHBIM
BO3MOYKHOCTSIM IIKOJBHUKA: MPAKTHUYECKUE PabOThI, SKCIIEPUMEHTHI U Oece/Ibl.
Buabl JesiTeJIbHOCTH: MPEAYCMOTpPEHbl TeopeTuyeckue (204.) W MpakTUUECKUE
3anaTus (144.).

Ilnanupyembie pe3yJbTaThl 0CBOCHHS 00YYAIOMIMMHUCH NPOrPAMMbI
(BHey4eOHO#i) BHEYPOUHOIi 1eATeIbHOCTH

JInuHOCTHBIE Pe3yJIbTATHI:

* OCO3HaBaTh €AMHCTBO U ILEJIOCTHOCTh OKPYKAIOIIET0 MHpA,
BO3MOXXHOCTH €TO MO3HABAEMOCTH U OOBSICHUMOCTH HAa OCHOBE JOCTHXKECHUU
HAYKU;

* IIOCTEMEHHO BBICTPAMBaTh COOCTBEHHOE IIE€JIOCTHOE MHPOBO33pPEHUE:
OCO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHUCJIE U B
paMKax CaMOCTOSITEJIbBHOMN AEATEIIbHOCTHA BHE IIKOJIBI,

* OIICHUBATH KU3HEHHBIE CUTYAIIMU C TOUKHU 3peHUsI O€30MMacHOro oopasa
KW3HU U COXPAHECHUS 310POBBS;
* OLICHMBATh YKOJIOTMYECKUN PUCK B3aUMOOTHOLICHUI YEI0BEKA U TPUPOJIBI.

* (opmMupoOBaTH IKOIOTHYECKOE MBIIUICHUE: YMEHHE OIICHUBATH CBOIO
JNEATENBHOCTh M TOCTYNKA JPYTUX JIFOJEHW C TOYKH 3pEHUS COXpPAaHEHUS
OKpY’Karolen cpeibl - rapaHTa *KU3HHU U 0JIaronoIy4us Jroei Ha 3emMIie.



MeTanpeaMeTHbIMH pe3yJbTaTaMU U3YYeHUSI Kypca «XUMUSL BOKPYT HAC»
ABIIAE€TCS (POPMUPOBAHUE YHUBEPCAIbHbIX yueOHbIX aercTBuid (Y'Y ).
Peryastusubie YY1

* CaMOCTOSITENIbHO  OOHapyXuBaThb U  (POPMYJIHpPOBaTH  Y4EOHYIO
npoOJieMy, ONpeIeATh 1eJib y4eOHO! AesTebHOCTH;

* BBIJBUTaThb BEPCUM PEIICHHUS MPOOJEMbI, OCO3HABAaTh KOHEYHBIN
pe3ynbTaT, BbIOMpPATh U3 MPEIJIOKEHHBIX M HCKAaTh CAMOCTOSITENBHO CpPEJICTBA
JOCTUXKEHUS LIETH;

* OCYUIECTBJIATH IleJIeTIONaranue, BKIIOYas MOCTAHOBKY HOBBIX IIEJIEH,
npeoOpa3zoBaHUe MPAKTUUECKOM 3a7]a4M B O3HABATENIbHYIO;

*  COCTaBJIATH (MHAMBUYaJbHO WM B TPYIIE) IJIaH peluIeHUs: IpoOJieMbl;

* paboTas Mo IJIaHy, CBEPSATh CBOM JCHCTBHS C LIETBIO U, MPHU
HEOOXOJIMMOCTH, UCTIPABIIATH OITMOKU CAMOCTOSATENbHO;

* YYUTHIBaTh pa3Hble MHEHHS U CTPEMUTHCA K KOOPAMHAIIMH Pa3IMUHbIX
03U B COTPYAHUYECTBE;

* B JIMAJIOTe C YYUTEJEM COBEPIICHCTBOBATH CAMOCTOATEIHHO BBIPAOOTAHHBIE
KPUTEPUH OLICHKH.
ITo3naBarteanHbie YY /I:

* aHAJM3UPOBATH, CPABHUBATH, KIACCUPUIIUPOBATH U 00001IaTh (hAKThI
U SIBJICHUS. BBISBISTH NPUYUHBI U CIIEICTBUS POCTHIX SIBJICHUIA.

* OCYLIECTBJISITh  CPaBHEHHE, KJIAcCCU(UKALUIO, CAMOCTOSTEIBHO
BBIOMpPAsi OCHOBAHUS U KPUTEPUU JJIsl yKa3aHHBIX JIOTHYECKUX ONEpaLinii;

* CTPOMTb JIOTUYECKOE PpACCYXJCHUE, BKIIOYAIOLIEE YCTAaHOBJICHUE
IPUYMHHO-CJIECTBEHHBIX CBSI3EH.

* €031aBaThb CXEMAaTHYECKHE MOJEIM C  BBIJCIIEHUEM  CYIIECTBEHHBIX

XapaKTEPUCTUK OOBEKTA.
*  COCTAaBJIAATH TE3UCHI, PA3IMYHBIC BUJIBI TUTAHOB (ITPOCTHIX, CIOKHBIX H T.I1.).

* mnpeodpa3oBbIBaTh HH()OPMAIIHMIO U3 OJJHOTO BHJIA B IpYroM (TabJIMIy B TEKCT
U 1p.).

* YMeThb OIpPEJCISITh BO3MOXKHbBIE UCTOYHUKH HEOOXOIUMBIX CBEIACHHI,
NPOM3BOJIUThL TMOUCK WHGOpPMAIMK, aHAIW3UPOBAThb W  OICHUBATh €&
JIOCTOBEPHOCTb.

* 0000m1aTh TOHSITHS - OCYIIECTBISATH JIOTHUECKYIO OMEpalrio epexoaa
OT ITOHATHUM C MEHBIIUM 00BEMOM ITOHIATHSIM C OOJIBIITUM 00HEMOM;

* CTPOUTH JIOTUYECKHE PACCYKICHHUS, BKIIOUAIONINE YCTAHOBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H.

* OOBSICHATH SBJICHHUS, TTPOLIECCHI, CBSI3U M OTHOIICHWSI, BBISIBIIIEMBIE B XOJI€
MCCJIeIOBaHUSI, OCYIIECTBIATh BHIOOp Hambosiee 3(HEKTUBHBIX CIIOCOOOB PEIICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA.

Kommynukatusubie YY/I:

* yMeTh  (OpPMYyIHpPOBATH  COOCTBEHHOE  MHEHHE W  TO3UIHUIO,
apryMEHTHPOBATH €€ U KOOPJMHUPOBATH €€ C MO3UILIMKU MAaPTHEPOB B COTPYIHUUYECTBE
MpU BbIPaOOTKE OOIIETO PEIICHUSI B COBMECTHOU JIESITEIbHOCTH;

* oTOOpaxaThb B peuM COJIEp>KaHUE COBEPIIAEMBIX ACHCTBUI, KaKk B Qopme
IPOMKOI COLIMANIM3UPOBAHHON peuH, Tak U B (OpMe BHYTPEHHEN peyu;



*  YMETh apTyMEHTHUPOBATH CBOIO TOUKY 3PEHUS;

* YMETh OCYIIECTBISTh B3aMMHBIA KOHTPOJb U OKa3bIBaTh B
COTPYAHUYECTBE HEOOXOAUMYIO B3aHUMOIIOMOIIIb;

* yMeTh paboTaTh B TpYIIE - yCTaHaBIMBaTh paboure OTHOIICHUS,

3 PEeKTUBHO COTPYIHUYATH U CHOCOOCTBOBATH MPOJYKTHUBHOW KOOMEpAIUU.

IlpeaMeTHBIMH pe3yiabTaTAMHU H3Y4YEHUs TpEAMETa SIBISIOTCS CIEIYIOUINe

YMEHUS:

* OCO3HAHHE POJIM BEIIECTB;

*  ONpeAeNsaTh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

*  OOBSCHSTH POJIb BEIIECTB B UX KPYTOBOPOTE;

* PacCMOTPEHHUE XUMHUYECKUX MPOIECCOB;

* UCIOJNB30BAaTh 3HAHUS XUMHUU TPU  COOJNIOJCHUU  TPABUII

UCIIOJIb30BaHUS OBITOBBIX XUMUYECKUX MPETapaToB;

. pasnuuaTh OnacHble U 0€30MacHbIC BEIIECTBA;

* TPUBOAUTH IPUMEPHI XUMHUUECKUX MPOIECCOB B MIPUPO/IE;

* HCIOJb30BaHUE XUMHUYCCKUX 3HAHHUH B OBITY;

* OOBSACHSTH 3HAUEHHUE BEILIECTB B )KU3HU U X0O35HCTBE YEJIOBEKA,

* (¢dopmupoBaTh MpeACTaBiIeHUsI 0 OyayiieM npodeccuoHaIbHOM BhIOOpe. Kpome

TOTO, 3aHATUS TPU3BAHBI MPOOYIUTHh y yYAIIMXCS WHTEPEC K XMMHUYECKOW Hayke,

CTUMYJIMPOBATh  JaJIbHEWIIee  M3yuYeHHEe  XUMUU.  XUMHUUYECKHUE  3HaHWI,

chopMHUpOBaHHBIE Ha 3aHATUAX, HHOOPMAIIMOHHAS KYJIbTypa y4alluXcsi, MOTYT OBITh

UCITOJIb30BAHBI MU JJISI PACKPBITUS PA3JIUYHBIX IPOSIBJICHUI CBSI3U XUMHUU C KU3HBIO.
Cnoco0bl onpe/iesieHUs pe3yJJbTATUBHOCTH:

* Hauanwvnolii konmponsv (cenmadps) B BUIE BU3YaTbHOTO HAOIIOACHUS
nejarora 3a CoOJIIOJICHHEM BOCIUTAHHUKAMHU TEXHUKH O€30MaCHOCTH, MOBEICHUEM
pu paboTe ¢ MOCISAYIOMMM 00CYKISHUEM;

» Texywuii Konmpoav (8 meueHue 6cez0 YueOHO20 200a) B BUJIC
BU3YaJbHOTO HAOJIO/ICHUS TI€/1arora 3a MPOIECCOM BBITIOJIHEHUS YUaIIUMHUCS
NPAKTUYECKUX padoT, MPOEKTOB, WHIWBUIYAIbHBIX 3aJaHUM, ydyacTus B
IpPEAMETHOMN HEZENe €CTECTBO3ZHAHUS;

o Ilpomesricymounwtit. KOHmMpob (memamuueckuii) B
BH/JI€ IPEIMETHOM AUATHOCTUKH 3HAHUS AETHbMU IIPONICHHBIX TEM;

* Hmoczoswtit Konmpob (Maii) B BUAEC U3YUYCHHUS U aHAIIA3a IPOAYKTOB
TpyZJa ydamuxcs (IpOeKTOB; COOOIIeHUH, pedepaToB), MpoIecca OpraHu3aIuu
paboThI Ha/l MPOIYKTOM U JUHAMHUKU JTUYHOCTHBIX U3MEHEHHI.

@DopMbl Y4€Ta 3HAHUN, YMEHUH NIPH Peain3alMy NPOrpamMMbl.

*  Ompoc;

* OO6cyxacHue;

» CamocrosiTenbHas paboTa;

* TectupoBanue;

» [Ilpe3eHTarus u 3amuUTa TBOPUECKOM PabOTHI (MPOSKTHI U JIP.).

B koHue yueOHOro roja oOy4YarOIIMICS JOJKEH BBIMOJHUTH U 3allUTHUThH
MIPOEKT.



TemMaTu4yecKkHil IJIAH KPY/KKA « XUMUA BOKPYTI HAC»

Ne
n/n

HaszBanune
paszaesa

Tema 3anaTus

Bcero
YacoB

Teopusn

IIpak- Tuka

Pa3znen 1.
BBenenue.

(24.)

BBoanoe 3anstue.

MecTo X¥UMHH B
€CTECTBO3HAHUM

Pa3zpnen 2.
JKcnepuMeH

TaJIbHbIE
OCHOBBI
XuMuH. (84.)

Bemecrna. [Ipuemsbl
oOpareHus ¢
BEILIECTBAMHU.

[IpaBuna Ge3omacHoOM
paboTHI MPU MPOBEICHUN
sKcrepuMeHTa. TexHuka
1a00paTOPHBIX PadoOT.

HarpeBarenbHbie
IprOOPHI.

YucTele BenecTBa, 0co00
YHCThIE BEUIECTBA.
[Ipumecnu.

Cwmecn.

MGTOI[BI ITIO3HAaHUA

B €CTCCTBO3HAHUU.

Bopna. PactBopsl. Mopckast
U TIpECHas BOJA.
buonoruueckue xuakocTu

MaccoBas noas
PacCTBOPEHHOI'O BEIIECTBA,
WJIA IPOLICHTHAS
KOHIICHTpALlKs BEILIECTBA B
pacTBope

Hacrprnuennbie u

IIEPECHILLIEHHBIE PACTBOPBI.




Paznen 3.
3HaKkoMuUMCH
¢ MHpPOM
HAHOYACTHIL
(84.)

MonenupoBaHue

Crpoenue BeniecTna.
Pa3zmepsl vacTu.
Hanouactuisr

Konnounanelie CUCTEMBI
MOYBa,TJIMHA, IPUPOTHBIC

BOJBI, BO3AYX JBIM,
MHUHEpabl, XJ1e0, MOJIOKO,
MacJyo, KpoBb.. KomnouaHsie u
WUCTUHHBIC PACTBOPBI

Meronb! u cpencTsa
SMITMPUYECKOTO UCCIEA0BAHUS

Kak crennesp U3MeNbUEHHOMN
BJIMSIET HA OOIIYIO TJIOMIA h
COIPUKACAIOIIUXCS YACTHIL

HaHOo0OBEKTHI 1
00yCIIOBIEHHOCTh UX
YHUKQJIbHBIX CBONCTB PE3KUM
YBEJTMYCHUEM ILIOIA T
MIOBEPXHOCTH YaCTHII

Pa3znen 4.
XuMusg Ha
cTpake
3/10POBbSI.
(64.)

Hon. Bosronka riona.
HNon u3 anrexu

«MapFaHHOBKa» .
HepMaHraHaT KaJlnusa

[Tepexucs Bogopoa.
CBoiicTBa U IPUMEHEHUE
epOKCHIa BOJOPOIa

A1leTIICaIMIIMIIOBAs
KHcI0Ta. ACKOpOMHOBAs
KHCJIOTa

«3eneHKay win
OpWJIITMAHTOBBIH 3€JICHBIN

«MBUI0O yyneCcHOE»




Pa3nen S.
XuMus NUIHA

(54.)

Caxap, kpaxma, HeJI0I03a -
POJICTBEHHUKH TIIFOKO3BI

AJFOMUHUI; BEJIUKUN 1
y2KaCHBIN

YKcycHas Kuciora

«CoJieHas Halla )XU3HbY

Bpen nutpatoB: Mud nnm
npaBjaa

Pa3nen 6.
Pabora Han
NMPOEeKTAMHU.
(54.)

Otarm BeIOOpa TEMBI,
MIOCTAHOBKH IIE€JIH, 33124
UCCIICZIOBAHUS .

Otan BBIJIBHXKCHU A
TUIIOTE3bI.

Dtal MIaHuPOBaHUS Ty TH
JIOCTHKEHHUS LIeNIen
HCCIIE0OBATEILCKHUX
(mpoeKTHBIX) paboT U
BbIOOpA HEOOXOIMMOTO
WHCTPYMEHTapHSI.

Otan npoBeieHus
yueOHOro McClIeJOBaHUS
(mpoekTHOM paboThl) C
IPOMEXYTOYHBIM KOHTP
0JIEM 32 XOJIOM
BBITIOJTHEHUS U
KOpPEKLMEH pe3yIbTaTOB.

Oran opopMieHus,
MpeACTaBICHUS (3aITUTHI)
IIPOAYKTA IPOEKTHOM
paboThI

HUTOI'O:

34

18

16




ConaepikaHue Kypca
HNHCTpyKTaX 1O TEXHUKE OE30MTaCHOCTH ITPOBOAUTCS HA KaXKIOM 3aHITHH TIEPET
IIPOBEICHUEM DKCTICPUMEHTA.

1. BBenenue
1.1. Bsooroe 3ausimue. 3HAKOMCTBO YYAIIUXCS C HOBBIM y4eOHBIM KYPCOM B KPYKKOBOH
pabore.
1.2. Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxKICHUE XUMUU KaK HayKu. CBs3b XUMHH C
MPAKTUYECKOM KU3HBIO YEIOBEKA.
1.3. [Ipakmuueckas uacmeo.
Co3nanue Mmo3HaBaTeNbHBIX KPOCCBOPJOB M APYIMX MHTEPAKTUBHBIX YIPAXHEHUW Ha
LearningAps.org unu MyTest.
2. JKCHepUMEHTAJIbHbIEe OCHOBBI XHMHH
2.1. Bewyecmea. Ilpuemot odopawienus c éeujecmeamu.

W3ydyenne mnpaBuwil TEXHUKH OE30MACHOCTH, MPEAYNPEKIAIOMUX U 3alpeniaroninx
3HakoB. [lepBas momowk. [IpoTrBONIOKApHBIE CpEICTBA 3AIIUTHI.

3HaKOMCTBO C BEIIECTBAMH, BCTPEUAIONMIMMHUCA B OBITY: HOIHAs HACTOMKa, MeEIb,
ITIOMUHMM, COJIb, MUILEBAS COMA, JIUMOHHAS KUCJIOTA, YKCYCHAsl KUCJIOTa, BOJA, MEIHBIMI
Kynopoc. OTiau4yue BelecTB Mo (PU3NYECKUM CBOWCTBAM: arperaTHOE COCTOSIHUE, LIBET,
3amnax, BKyc, pacTBOpUMOCTb. [IpaBuia xpaHeHus BelecTB B 1abopatopuu. TOKCUYHOCTD
BEILIECTB JJIsi KUBBIX OPraHU3MOB OIPEIEISETCS MX XMMHUYECKUMHU CBOMCTBAMH, HX
CIIOCOOHOCTBIO BCTYNAaTh B XUMUYECKUE peakuMU. [IposiBIeHUS TOKCUYHBIX BELIECTB Y
YeJIOBEKA: XMMHUECKHUI 05KOT, pa3ipaXe€HUE CIU3UCTBIX 000J0YEK, KaTap JAbIXaTeIbHbIX
NyTel, aJIeprUuecKhe peaklUh, OCTpble JEPMATHUThl, KaHLEPOTE€HHOE JEWUCTBUE,
NOpaXEHUsI OpPraHOB, BO3MOYKHOCTH JIETalIbHBIX MCX0J0B. IIpaBuia orbGopa BemiecTB
(TBep/iple, MOPOIIKOOOpPA3HbIE, KUAKUE, BOJHBIE PACTBOPhI, 0cO00€ BHUMAaHHUE - paboTa
TOJIKO C MaJIbIMU 0ObEMaMHU BEILIECTB).

Tecm Ha ocHOBe 3aJlaHui U3 OTKpbITOro 6anka ®UIIN (paznen «MeTo bl MO3HAHUS)
2.2. Ilpasuna d6e3onacnoii pabomut npu npogedeHuu Ikcnepumenma. Texnuxa
aadopamopHulx padbom.

3HaKOMCTBO € J1aOOpPaTOpPHBIM OOOpPYIOBAaHUEM: CTEKJIAHHAS MOCYAa (XMMHUYECKHE
CTaKaHbl, KOJIObI, BOPOHKH, IEIUTEIbHbIE BOPOHKH, MEpPHAs IOCY/1a), BECHI, IITATUBHI TS
npoOUpPOK U MpUOOPOB, HAarpeBaTelbHBIM Hpubop-cnupToBKa, (apdopoBas mocyna
(BIMapuBaTeIbHbIEC YAIIKHU, TUTJIU, CTYIIKH, LINATENN) U Ap.

besonacnas pabota co cTexiaoM, MpoOKkaMu (IEMOHCTpAUs PE3KU CTEKIISIHHBIX
TpyOOK, UX HarpeBaHus 1y u3MeHeHus Gpopmsl). [Ipakmuueckas yacme.

C6opka npubopa i nonydeHus ra3on. [IpoBepka Ha TepMETUYHOCTD. 3aKperieHre
ero Ha mratuBe. PucyHok npubopa mpu nomoutu rpadapera.

2.3. Hacpesamenvnvie npudopol.

CrnuproBka. ['a3oBas ropenka. [Inutka. Bogsnas 6ans. Hasnauenue HarpeBaTeIbHbBIX
puOOpOB.

N3ydyenne cnupTOBKU: COCTABHBIE YACTH U UX (PYHKLIKS.



['oprodee TOMIHUBO 7151 CIUPTOBOK: TUIOBBIN cIUPT. OCOOCHHOCTHU PEAKIIH TOPEHUS:
BbIIeNieHue Teruia U cBeta. Cyxoe roprouee [lpaBuna HarpeBaHusi mpoOUPOK C BOIHBIMH
pacTtBopamMu (TIpeBApUTEIBHBIN TPOTPEB BCEH MOBEPXHOCTH, OO0S3aTEIbHBIM HAKJIOH
MPOOUPKH, OTBEPCTUE TIPOOUPKH «OT ceOsI», 3aKpeTICHUE AepKaTelsa MPOOUPKH).

Hcnonp3oBanue Turien npy npoKajivBaHuy BemecTs. HazHauenue

onepaly NpOKAITHUBAHUS.

llpaxmuueckas uacmeo.

N3yuenue nmnamenu. PUCYHOK muIameHH.

COopka mpubopa st BhIIApUBaHUS CONMU (KOJBIIO HA INTATHB, BBIMTapUBaTEIbHAS
Yarika, BOJHBIN pacTBOP COJIM, CIIUPTOBKA). PucyHOK mpubopa mmpu nomoiu Tpadapera.
24. Yucmeole eewecmea, 0cobo uucmole eeuwgecmea. Ilpumecu. Cmecu. CriocoOsbl
OYMCTKHM BEIIECTB OT NpUMECEHM W paszaeneHus cmecer. @unprtpoBanue. Ileperonka.
Kpucraumizanus. Paznenenue ¢ moMoIIb0 Mariura, AEIUTeIIbHOW BOPOHKHU
Ilpakmuueckas yacme.

1 BapUaHT: CMECh PEYHOTO NeCKa U caxapa.

2 BApUAHT: CMECh PEYHOTO MECKa U TOBAPEHHOM COJIH.

CocTaBUTh CXeMy IOCJIEAOBATEIILHOCTH onepaluil (pacTBopeHue, (GUiIbTpoBaHUE,
BeimapuBanue). CpaBHUTh W OOCYAWUTH pe3yibTaThl JABYX BapuaHToB. OOpaTuTh
BHUMAaHHME Ha CMECh caxapa W mecka (y HEKOTOPBIX YallKM MOKPBUIMCh KOPUYHEBOM
Maccoi), Ha Ba)XHOCTb YCJIOBHM MpOBEICHMS] SKCIEPUMEHTa, B JAHHOM CJydae Ha
CBOEBPEMEHHOE MPEKPAILICHUE HArPeBa.

2.5. MemoOwl no3Hanus 6 ecmecmeo3HaHuu.

HabGntonenue. DxcniepumenT. MoienupoBaHue.

VYcnoBuss  mpoBeneHuss  HAOMIOACHUST KaK  OCHOBHOIO  METO/JAa  MO3HAHUS.
MBICTUTENBHBIN U PEATbHBIA IKCIEPUMEHT. Y HUBEPCAJIbHBIE 3HAHUS YEIOBEYECTBA HA
OCHOBe HaOmoAeHUsI. PU3NYECKUE U XUMUUECKUE SIBJICHHUS.

llpaxmuueckas uacmeo.
bpoyHOoBckoe gBuxkeHHe 107 MHUKpockornoM. OOHapykeHHe Kuhpa B CEMEHax
nojacoiaHeyHuka. OOHapykeHue kpaxmana B kaptodene. OOHapyKeHHE YTIEKHCIOTOo
rasa B BbIIbIXaeMOM BO3jyxe. JloOaBieHne TUMOHHON KUCJIOTHI B Yail.

OdopmiieHue paboThl.

| HasBanwue ombita | Kak BbImoiHSIIH | UYro Habmopmamu

OOpaTuTh BHUMaHUE Ha MPAKTUUYECKUE 3aJaHUs MPOLUIBIX 3aHITHH. AKIEHTUPOBATD,
YTO METOJ1 HAOIIOACHUS - OCHOBHOW METO/ MO3HAHMUS.
2.6 Booa. Pacmeopwl. Mopckaa u npecnuasa éoda. buonozuueckue rncudkocmu. KpoBb,
nuMda, KIETOYHBIM COK. DKOJOTHYECKUE MPOOIEeMbl BOJbI. DIEKTPONPOBOJHOCTh KaK
CBOMCTBO PacTBOPOB AJIEKTPOIMTOB (MpaBuiia OE30MAaCHOCTH C AJIEKTPONPUOOpaMH).
IIpaxmuueckas yacmo.
OmnpeneneHue ¢ MOMOIIBIO AJIEKTPOIMPOBOJHOCTH PACTBOPOB: B KAKOM XHMHUYECKOM
CTaKaHe HaXOJUTCs AUCTUUIMPOBaHHAs BoAa. [laHbl Tpu pacTBOpa: pacTBOP MOBAPEHHOM
COJIY, pacTBOP caxapa, TMCTUILIMPOBaHHAs BOJA.
OdopmieHue paboThl.

HasBanue pactBopa Urto nabmomaem
(3aropaetcs JaMITOYKa WA HET)




Kak pacno3HaTh: B KakOM CTakaHe - AUCTHUJUIMPOBAHHAs BOJA WM PACTBOP caxapa.
JIOmKHBI IPEATIOKUTD JIBA CIIOCO0A: OPraHOJMENTUYECKUI 1 BhIapUBaHUE.

[Ipoext «M3rotoBneHue CaMOJIEIIBHOTO npudopa TS HCCJIEI0BAaHUSA
AIEKTPONPOBOTHOCTU PACTBOPOBY

2.7.Maccoeas 0ona pacmeopeHno20 eeuiecmea, uiu nPOUEeHmHA: KOHYUEHMPAyUu
eeujecmaea 6 pacmeope.

BssemmBanue. PaznoBecsl. HaBecka. Mepnas mocyna (MepHBIE CTaKaHbI, KOJOBI,
UMAJTUHAPHI).

Ilpakmuueckas uacmo.

[IpurotoBieHre pacTBOPOB TMOBAPEHHOW COJM  3aJJaHHOM  KOHIICHTpPALUH.
[IpurotoByeHre MUITyYero HanmMTKa U3 MUILEBOM CObI, TMMOHHOM KUCIOTHI, caxapa u
aCKOpOMHOBOM KHCJIOTHI: KaXKJas TpyIa ONpeAesseT KOJTUYSCTBO BEIIECTB Ha CBOEC
ycMoTpenre. CpaBHEHHE U OOCYXKJIEHHE MPUTOTOBJICHHBIX HAUMTKOB C T.3p. BKyca,
¢ukcanuu HaOmoAaeMbIXx 3()PEKTOB, pacyETOB WM BBINOJIHEHHUS «HA TJIa30K»,
AKCIIEPUMEHTAIBHOUN KYJIbTYpPHI.
2.8.Hacviuennuvle u nepecvluyeHuvle pacmeopbul.

Memoouka GbIPAULUBAH U Kpucmanioe. MOHOKPUCTAILIL.

Kpucrannuueckue apy3sl. UTo Takoe «3arpaBkay. JleMoHCcTpaius
NEPECHIIIEHHOTO PacTBOpA alleTaTa HaTpus.

llpakmuueckas uacmeo.

[IpuroroBneHne HACHIIEHHBIX M MEPECHINIEHHBIX pPacTBOpoB. [Ipurorosnenue
BOJHBIX PAacTBOPOB MEIHOTO KyIOpoca, XJIOpuJa HaTpus, caxapo3bl s
BbIpAllMBaHUs KPUCTAJJIOB. BhIpalmyuBaHue KpUCTAUIOB U3 pacTBOpa KAMEHHOW COJIHU
Y MOJUPOBAHHOM COJM: €CTh JM pa3Huua. [louemy mig BeIpaniuBaHHs KPUCTAIOB
KaAMEHHAs COJb JIydlle, 4eM HoaupoBaHHas. [lonydyeHue OKpalleHHBIX KPHUCTAJIOB
COJIM C MCITOJIB30BAaHUEM MUIIEBBIX KpacuTelieil. BripamnBanue KpucTaaiaioB METHOTO
KYIOpOca 13 BOJHO-CIIMPTOBBIX PACTBOPOB.

3. 3HAaKOMHUMCH ¢ MUPOM HAHOYACTHIL

3.1. Mooenuposanue. Mojenu B ecTeCTBO3HaHUU (TJIOOyC, KapThl, (U3HMUYECKUE
MOJIeNId, OMOJIOTUYECKHE MYJISDKU, KPUCTALIMYECKUE pelieTku). Mojenu aToMoB U
MOJIEKYJ B XUMUHU.

Ilpakxmuueckas yacmeo.

N3roToBnenue moeneit MosieKys U3 NoIpy4YHbIX cpencTB. Pabora BooOpaxeHus.
3.2. Cmpoenue seutecmea. Pazmepol vacmuy. Hanouacmuupi.

3.3. IIpoexTHas 3agauya Ne 1. Kak y3nams npumepnvle pazmepsbl BUMAMUHHO20 Opadice
«Ynoesumy, «Pesumy, Ynaxkoéxku KOMOPLIX PACNOJIONCEHbL y 84C HA CHMOAX, He
omKpwvi8as 6AHOYEK.

lIpoexmnas 3adaua Ne 2. Y Bac Ha cTONlax HaXOJATCA MEPHBIN MIIMHAP, KOIba ¢
BOJIOM, BECHl PBIYAXKHOTO TUIMA C HabopoMm pas3HoBecoB. llpennoxure crnocoObI
OTIpeJIeNIeHUs pa3MepOB MOJIEKYJ BOJIbI (MPAKTUYECKUM U TEOPETUUYECKUI).

Bonpoc: OtHocuTcs nu Mosekyna BoAsl K HaHoudactunam? Ilodyemy BuUpycCh
Ha3bIBAIOT HAHOPOOOTAMU?

34. Konnououvle cucmempl: nouea, 2auHda, HPUPOOHbBIE 600bl, 6030YX ObIM,
Munepaivl, xjaed, M0J10K0, MAC10, Kpoev. Konnouonvie u ucmunnsie pacmeopul.



Ontuueckue cBoiicTBa: «dddekt Tunmans», «IBIEHUE HUCKPAIIUXCSI CIOEBY.
Konnonansle 4aCTULBI U UX pa3MeEpBI.

Oxcnepumenmanviasn 3aoaua Ne [. Ha cromax: nmasepHas yka3ka W Ja3€pHBIM
(OoHAPUK C KPACHBIM JTy4OM, JIBA XUMUUYECKUX CTaKaHa: B OJJHOM 3aBAPCHHBIN MaKETHK
qasi, B APYTroM - uncTtas Bojaa. [Ipomyctute nyd na3zepHoro poHapuka yepes cTakanol. B
KaKOM CTakKaHe, IO-BallleMy MHEHHIO, HaxoAWTCs KojuionaHas cucrema? Ha uyem
OCHOBBIBAETCS Ballle MPEINOI0KEHHE?

Oxcnepumenmanvias 3aoaua Ne 2. Bam BbIIaHBl pacTBOpPHI aleTaTta CBHUHIIA
Pb(CH3COOQO); u nmomuaa kamus KI, mratuB ¢ mpoOupkamu, COUPTOBAsl Topelika,
npobupkoepxkarens. B mpobupky Haneiite 2 mi pactBopa Kl (BeicoToit 2 cM) 1 3aTem
npuieiite 2 mu pactBopa Pb(CH3COO),; . O6pasyetcs xentbiii ocagok. Harperite
POOUPKY 10 PacTBOPCHHS Ocajka. 3aTeM OXJIaJWTe MPOOMPKY OKOJI0 2-3 MHH U
MIOMEIIIaeM B COCYJI C XOJOIHOM JeAssHoN Boaoi. UTo Habmogaete? YTo mpOUCXOUT
NP BCTPSXUBAHUU MTPOOUPKU?

Ntak, BBl TOJBKO UTO OOHAPYKHWIIA Pa3Mude MEXJIYy UCTUHHBIMH PACTBOPAMU U
KOJUIOUJIHBIMU pacTBOpaMu. B mocieaHux Bbl HAOMIOAANHU MPOSIBICHUE ONTHYECKUX
apdexToB: «dpdexkt Tunmans» (dkcm. 3an. Nel) u «SIBJICHHE HCKPALIUXCS CIIOEBY»
(akcm. 3a1.Ne2). Bomnpoc: Kak n1oka3ath, 4TO MBUIBHBINA PACTBOP SABJISETCS KOJUIOUAHOMN
cucteMoi? (Ilo paccesinuio cBeta B pacTBope -KoHyC Tunaans). YTo mpoucxoauT eciu
B MBUIBHBIN pacTBOp /100aBUTH moBapeHHYI0 coisb? (IIpo3paunsblil npexnae pacTBop
pPE3KO MYTHEET, OO0pa3yrTCsi KpPYIHBIE XJOIbs). 3HAKOMCTBO C SIBJICHUAMHU
KOaryJiluu U BbicanuBanus. [lpoexkmuas 3aoaua Ne 1. JIBa ydyeHHKa TPUTOTOBUIN
CMECh U3 PAaCTUTEILHOTO Macia U BOJbl: 10OABUB MOJIOBUHY YaliHOM JIOXKKH Macia B
200 mn Boapl. OOMH W3 HUX YTBEPXKJAET, YTO IIOJyYEHHas CMECh SBISETCA
KOJUIOMAHBIM pacTBOpOM, a JApyrod 3T1o otpuuaer. Krto mnpaB? CBoi OTBET
WUTIOCTPUPYHTE CHUMKaMu Ha MoOmibHOM Tenedone. (IIpaBsl o0a yueHuka. Bcee
3aBHCHUT OT OCOOCHHOCTEN NMPUrOTOBIIEHU cMecu. Eciiu mpocTo pa3memats Macjiao B
BoJe, To KoHyc Tunnans He HaOmonaetcs. Eciu ke akTMBHO B30aiThIBaTh CMECH B
TE€YEHHE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B TAKOM PacTBOPE XOPOLIO BUACH
KOHYC PacCEeIHHOI'O CBETA, TO €CTh MOSABISAIOTCA MEJIKOIUCIIEPCHBIE YACTHUIIBI KalleIeK
Mmacina). BeIBoA: KOJIIOUIHBIE pACTBOPHI MOKHO OOHAPYKUTh MO ONTUYECKOMY TECTY
«pdext Tunmans», KOTOpbId OOHAPYKUBAECTCS, €CIU KOJUJIOWJHBIE YaCTULIBI HE
IPEBBIIIAIOT JUANIa30H HAHOPA3MEPOB.

3.5. Memoowt u cpeocmea IMnUpUUECcK0O20 UCCAEO06AHUA.

Ha npenpinymumx 3aHsATUAX Bbl BBINOMHAIN 3KCHEPUMEHTAJIbHbIE U NPOEKTHHIE
3amaun. Kak BbI qymaere, Kakue METObl HCCIIEI0BAaHUSI Bbl UCIIOJIb30BAJIN?

1. Habmonenue. 2. Dxcniepument. 3. U3mepenue. 4. CpaBHenue Beniomuute
3a/1aHMs, IPOCMOTPUTE CBOU 3aIIUCH U TPOKOMMEHTUPYUTE UX C TOUKH 3PEHUS
UCIIOJIb30BAHHBIX METOOB UCCIeA0BaHUs. UeM Bbl OJIB30BAIUCH, UTOOBI PEIIUTh
MIOCTaBJICHHYIO MI€pel BAMH MPooOIeMy.

IIpoexmnas 3a0aua Ne 1. Haiigute, yeMy paBHa IUIOTHOCTh alIFOMUHHEBOU (POIBIH
Y MEJHOM WJIM CTAJIbHOM OOJIBaHKHM HETPABUIILHON (POPMBI, KOTOPBIE JIEKAT Ha BaIIMX
cronax. Unet obcyxnenue. JlomKHBI IPEIJIOKUTD IJ1aH pelIeHUs 3TO! 3a/1a4H,
OTIpPEJIeNIUTh KaKue He0OX0 UMbl H3MEPHUTENIbHbIE TPUOOPHI AJIs PEIICHUS 3TOMN



3amayr. CpaBHUTH HAlJICHHOE 3HAYEHUE IJIOTHOCTH AJIFOMUHMS, MEIU UJIU CTAJIU CO
CIIPABOYHOW BEIIMYUHOU.
36.Kak  cmenenv  usmenvuyeHHOCmuU  éauAem  Ha  O0WY0  NAOWLAOD
conpukacarowguxca yacmuy. OObEeMHbIE B3pbIBBI Ha MYKOMOJIBHOM 3aBOJIE,
IPEBECHO-CTPYKEYHOM Npeanpusatuu. [louemy Henb3s UCIOAB30BaTh OCH3UH AJIs
pO3KHra ApoB. BCIOMHUTE «4YTO TaKOE MJIOIMIAbY, «EAMHHUIIBI N3MEPEHUS TIIOMIATN.
IIpoexmnas 3a0aua Ne 1. 'Y Bac Ha cToJaxX HaxoaATcs J1M00 KyOouk Pyouka, mubo
MaJIeHbKasl yIakoBKa caxapa-padunana. HaiinuTe miomaap 1neiaoro kyouka u oouryro
wiomaab 9 ManblXx KyOMKOB, U3 KOTOPBIX COCTOMT OOJNBIION KyOWK; WM IIENOH
YIaKOBKH caxapa U OO0IIyI0 MJIOIIa b BCEX KYCOUKOB caxapa B ynakoBke. CpaBHHUTE
3HAUEHUs IUIOIMIAAX LeTo (QUrypsl U CyMMapHOW Twiomaau ee 4vactei? Kakyro
3aKOHOMEPHOCTh MBI MOKEM Ha0JII01aTh?
3.7. Hanooovekmovt u 00YCl061€HHOCMb UX YHUKAIbHBIX CBOUCME pPe3KUM
yeenuuenuem naAOWAOU NOEEPXHOCHMU YAaCMuUY: HAHOYACTULBI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOILLIAPUKH, ACHAPUMEPHI, [ICOJIUTHI, KBAHTOBBIE TOUKHU.
IIpoexmnas 3a0aua Ne 2. Yxo nocg umeet JyiMHy 12-13 MM, a yacTulla MarHeTuTa
Fe304 - 20 um. YBenuubTe ux B | mumuapa pa3. C kakuMu 0ObeKTaMU BbI TETIEPh
Oynete ux cpaBHUBaTh? Kakue pusndeckne BEIMUNHBI U3MEHSIOTCS MPU U3MCHEHHUH
JMHENHBIX pa3MepoB?
IIpoexmnas 3adaua Ne 3. CkonabKO TUCTOB Oymaru A4 BOeT B CTakaH 00bEMOM
100 mu?

Kaxxpoit rpymnre Bbinansl TUCThl Oymarn A4 u xumuueckue ctakanbl oobemom 100

mi1. Kaxast rpyrina uinet oTBET Ha 3TOT BOIIPOC.

[Ipemiaraem moMoIIb: COMHUTE JTUCTHI B KOMOK. CKOJIbKO KOMKOB Oymaru
BOIIUIO B OJWH CTaKaH?

Haitpure mmomans otaenpHoro mnucrta A4 W 1Uiomaab MOBEPXHOCTH
XUMHUYECKOT0 cTakaHa. Halinute cyMmmapHyro IUiom@ajgs KOMKOB Oymard,
HaXOJSAIIMXCS B CTaKkaHe?

JlenaroT BBIBOJ: OHA OKa3ajach 3HAUUTEIILHO OOJIbIIIE TIJIOMIAN TOBEPXHOCTH
cTakaHa.

Kakum o00pa3zom MBI YBEIMUUIM CYMMapHyH IUIONIa[b IOBEPXHOCTHU
oymaru? (YmensbiieHueM oObeMa ofHoro maucta) 7. Hanoo6vekmuvt u
00yCN10611EHHOCH b UX YHUKAIbHBIX CEOUCME PE3KUM yBelUYEeHUEM NI10WA0U
noeepxmocmu  uyacmuy:  HAHOYACTHIIBI, HAHOIUICHKM, HAHOBOJIOKHA,
HaHOTPYOKH, HAHOIIAPUKH, ACHAPUMEPHI, IIEOTUTHI, KBAHTOBBIEC TOUKH.

llpoexmnas 3a0aua Ne 4. Haiiaute muiomaas CBOSH YepermHON KOPOOKH U
CpaBHUTE €€ C TIJIOIIAIbI0 TOBEPXHOCTH OOIBIITUX MOJYIIAPUNA U YePEITHOMN
KOpoOKH, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr/2, rae r=C/2m.
OO0BbsacHenue: 60bIIas TUIOAAb OOJIBIINX MOIYIIAPUN OOBSICHAETCS HATUYUEM
MHOTOUYHCJICHHBIX CKIIaJO0K.

Oxcnepumenmanvuas 3adava. Ha cronmax HaXomsaTCs CTajdbHas KHOTIKA,
KEJIE3HBIA TBO3/b, KYCOUCK MEIHOW IMPOBOJIOKH, MEIHAS CKpEnKa, TPaHyJIbl
QTIOMUHHSI W 1MHKA, IITaTUB ¢ TMpoOMpKaMu, cojissHas kuciorta. [lomecture
MPEUIOKEHHBIE Tella Ha THO MPOOMPOK M J00aBhTE 3aTEM COJISTHYIO KHCIIOTY



(BBICOTA CTOI0A KUIKOCTH MpUMepHO 1,5¢cm). OnummTe, 94TO BBl HAOIIOJaETE B
KaXJIOH U3 MPOOUPOK.
3HAKOMCTBO C 3JE€KTPOXUMUYECKUM PSJIOM HaNPSKEHUI METaJIOB.

Ha3Banue o0bekTa Ha3zBanue Yro HabomaemM JleBee mim
MeTalljia, u3 npaBee
KOTOPOTO CJIe/aH OTHOCHUTEHHO
00BEKT H> B a11/xum psaxy

BriBOa: ¢ KMCTOTOM B3aMMOIEMCTBYIOT METAJLIBI:

C KHUCJIOTOM HE B3aUMOJCUCTBYIOT METATUIBL: ..ecvverveeveesririeeseeaneeens
- 3aganue no yueOrnky M.A. AXMeToBa: 03HAKOMBTECh C TCKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJIHCH TpoTHBOpeuneM? Meap u cepebpo B
HAHOCOCTOSIHUSIX ~ CIIOCOOHBI ~ B3aMMOJEHCTBOBATH C  KHCIIOTAMH.
VYBenuueHue MIoMaad MOBEPXHOCTH PEArupyIOIIUX YaCTHI] BIUSET HE
TOJIBKO Ha CKOPOCTh peakiuu (0ObeMHBIC B3PBIBBI), HO U Ha XapakTep
XMMHUYECKUX CBOWCTB.
[IpoexT «B nmouckax KOJJIOUIHBIX

PacTBOPOB»

4. X¥MMHH Ha CTPaiKe 310POBbSI.

4.1. Hoo. Boszonka iiooa. Hoo uz anmexu.

llpakmuueckas uacmeo.

N3roroBienue Moienu MOJIEKYJIbI Hoaa. DIeKTpoHHas, rpadudeckas popmyia
mona

[IpoekTt «O0Hapyx)eHue Kpaxmalia B IPOIyKTaX MATAHUSD.

4.2. «Mapzanyoekay. Illepmanzanam kanua. Maprasei u €ro CTereHu
OKHUCJICHUS

llpakmuueckas uacmeo.

OmnpezeneHne MacCoOBOM JJ0JIM KUCIOpOAa B MOJIEKYJIE IEpMaHraHaTa KaJusl.
Pacder oTHOCHMTENBbHOM MIIOTHOCTH KUCIOpOa Mo Bo3Ayxy. Coopka mpubdbopa
JUTSI TIOJTYYEHUST KHCJIOPO/1a METOJIOM BBHITECHEHHS BO3/1yXa.

DKCnepuMeHT: cOopka mpubdopa A pa3ioKeHUs IepMaHraHaTa Kajius.
KauecTBeHHas peakuus Ha KHUCIOPOJ.

[IBeTHBIEC peakiy C IEpMAHTaHATOM Kajus (Hamp., IepMaHTaHaT KaJIusl U
Cyab(MUT HATPHS, JIp.)

4.3. Ilepekucoy 600opooa. Ceoiicmea u npumeHeHue nePoKcCuoa 6000pooa.
CreneHb OKUCIEHUS KUCIOPOa B MOJIEKYJIE MEPOKCUAA Boopoaa. Peakuus
pasznoxeHus nepokcuaa sogopoaa. Kak nposectu skcniepument. Katanuzatopsl.
Oxcun mapranua (IV), depmeHT KaTanasa - KaTaau3aTopbl peaKkInu
Pa3IoKECHUS.

Ilpakmuueckas uacmeo.

Oxkcun mapranna (1V): Hanmucats GopMyITy BelecTBa M ONPEIEIIUTh CTCIICHD
OKHCIICHUSI.

Tpu npobupku, B KaKJ0M HAXOAUTCS HECKOIbKO MJI alTEHYHOM MEpPEKUCH
BOIOpoJia. Bo BTOPYIO U TpeThI0 MPOOUPKU MOMECTUTE COOTBETCTBEHHO OKCHJT
mapranua (IV) (Ha xoHuMKe mImaTens) W CBEXKEHATEpPThIM KapTodenb (Ha
KOHYHWKE IIIaTess ).




Howmep npobupku Yto gobGaBuiu Yro HaOnmroiaemM
Hamucate ypaBHEeHUE peakiiuu ¢ 0003HAYCHUSMHU YCIOBUH €€ MPOTEKaHUSI.
[Ipoucxoaut nu peakuus B nepsoit mpooupke? [Ipennoxure mpudop mist
MOJy4YE€HUSI BOJAOPOJA IIPU PA3JIOKEHUU ITIEPOKCUIA BOIOPOAA
4.4. Ayemuncanuyunoeasn kucioma. Ackopounoeasn kucioma. KucnotHocts
cpensl. pH - nHAMKATOPBI CBOMMU pyKaMU. [lpakmuueckas yacme.
Onucanue buznyecKux CBOWCTB. [IpuroroBnenue pacTBOPOB
AleTWICATUIIMIIOBOM W aCKOPOMHOBOM KHCJOT. JlelicTBHME WHIWKATOPOB
(penondranenna, TakMyca U METHJIOPAH)KA) HA UX PACTBOPBL.

VHJIUKaTOPbI AleTUIICaTUIIOBAS AcKOpOMHOBAsI KHUCTIOTA
KHCJIOTa

denondranenH

Jlakmyc

METUIIOPAHK

[IpuroroBneHne oTBapa KpacHOM KamycTel. HabmoqeHne n3MeHeH s IBETa OTBapa B
pa3HbIX pacTBOpax (yKCycHas, TUMOHHAsl, aCKOPOUHOBAsI KUCIIOTHI, IOBapEHHAs COJIb,
ra3upoBaHHas BOJIA, HAIIATHIPHBIN CIIUPT, MUIIEBask COAA, PACTBOP MbLIIA U CTUPATILHOTO
MOPOLIKA).

B3aumoelicTBre ackOpOMHOBOW KUCIOTHI C HOAoM. Bompoc: i Kakux 1eneit MoKHO
UCITOJIb30BaTh ATY peakuuio? (J1j1s1 OOHapyKEHUsI aCKOPOMHOBOM KMCIIOTHI B MPOAYKTAX

OUTAHNUA).

1 pearent 2 peareHrt Hoj Yrto HaOIr01aeEM npu
acCKOpOMHOBAsI KUCIIOTA B3aWMO/IEHICTBUU
dusznueckne cBOUCTBA: duznueckue cBOUCTBA:

45. «3enenka» wunu Opunnuanmoswviii 3enenvui. 1lBer TOPOIIKOOOPA3HOIO
OpMIIMAHTOBOTO 3e1eHoro. [IpakTuueckoe 3HaUE€HNE U TIOJTyYEHHUE.

Ilpaxmuuyeckas yacme.

duznyeckue cBOMCTBa OPUIITMAHTOBOIO 3€JIEHOI0

Kak nmoka3aTh MOJUIMHHOCT,  OpuiuiMaHToBOrO  3eieHoro.  [IpoBenenue
MOCJIEIOBATENIbHBIX PEaKLUi B OTHOM MPOOUpKe C OpUITMAHTOBBIM 3€JI€HBIM: BHaYaJIe
B MPOOUPKY A00aBUTh KOHIIEHTPUPOBAHHOM COJISTHOW KHUCIIOTHI, a 3aT€M pacTBOpa
miesnioun NaOH. OdopmiieHrne paboThl 0 CBOEMY YCMOTPEHHUIO. 3aTeM 00CYIUTh: KaK
3a(UKCUPOBAIIM PE3YJIbTATHl DKCIIEPUMEHTa (M3MEHEHHUE 1IBETA, BHITIAJICHUE OCAJIKa).
[IpoekT «MOXHO JM HUCHOJIb30BaTh OpPHITMAHTOBBIM 3€J€HBIM KaK WHIUKATOP
KHCIIOTHOCTHU CpeabDy 6. « Moo uydecnoe»: XO35MCTBEHHOE U TYaJIETHOE, KUAKOE U
TBepaoe. [Ipakmuueckas wacme.

JleficTBue JlakMyca Ha pacTBOp MbUIA, pacTBOP CTUPAJIBHOIO IMOPOUIKA
(1oKa3aTeNnbCTBO WIEJIOYHOI'O XapakTepa MOIOMMX cpeacts). M3ydeHue 3THKETOK
TBEPAOIO U KUJKOTO MblIa (pa3inunue B XUMHUYECKOM cocTaBe). PacTBopeHue Mblia B
KECTKOM 1 nuctuiinpoBanHo Boae. Dddext Tunmans. [Ipoekt «MbutoBapeHue»

5. Xumus numu
5.1. Caxap, Kpaxmain, uennr0a03a - pOOCH 6EHHUKU 2]1I0KO03bl.




Uro takoe auadet. [ muKkeMuyecKkuii MHIEKC MPOIYKTOB MUTAHUS. XUMHUECKHE
MOJCIIACTUTEIIN U UX KOBApCTBO. [Ipakmuueckas uacme.

OnpeneneHue NMPOAYKTOB C BRICOKMM MIMKEMUYECKUM UHIEKCOM (paboTa ¢
TaOIHIICH).

OmnpenernsieM MoACIaCTATEIHN: acapTam, COpouT ..... (Pabora ¢ aTmkeTkamm).

OmnpIT: B3aMMOJICHCTBHE TIIFOKO3bI ¢ THApOoKcHIoM meu (1),
CBEKEIPUTOTOBICHHBIM.

UccnenoBanne  M3MEHEHUS  COAEP)KAHMS  IJIIOKO3BI B KPOBH  TIOCIE
cbamaHCHpPOBaHHOTO 00eaa W mociie ynorpedienus Qactdyna: KHPUEITKOB,YUIICOB,
CaJIKUX Ta3upPOBAHHBIX HAITUTKOB.

5.2. Anromunuii: eenukuii u yxycacuoti. IloueMy He cleAyeT MOIb30BATHCS
amomuHueBor mocynon? ConepHuk kanbiusa. Octeomnopo3. MeTtauibl
KOHCEPBHOU OaHKH.

[TpakTuyeckas padbora.

CBoiicTBa aIOMUHUA U 00JaCTH TPUMEHEHUS ATFOMUHUS HA OCHOBAHHUH

ero cBoucTB (nmoBTopeHue). CocTaBUTh TaOIUILy, KJIACTEP WIH CXEMY.

[IpoBeeHe XMMUYECKUX Peakilnii, XapakTepu3yroumx aMmGpoTepHbIe

CBOMCTBA COCIMHEHUI aJIFOMUHUS.

OmnpiT 1. ATIOMUHUN U COJISTHAST KUCJIOTA.

OmnpIT 2. X7n0pua amtOMUHUS U TUIPOKCU HATPUS

Omnpit 3. 'MIpOKCUI ATFOMUHUS U COJISTHAS KUCIIOTA

OmnbIT 4. ['MAPOKCU/T ATFOMUHUS U THUJIPOKCUJT HATPUS

HasBanue ormbita UYro HabaroaeM YpaBHEHNE XUMUYECKOW PEaKIINU
BriBon:
IIpoekT «Ee BenmnuecTBO - KOHCEpBHAs 0aHKA: SIKCIIEPUMEHTAIbHOE
OIpPEJIEIICHUE METAJIIOBY.
5.3. Ykcycnaa kucnoma. CtonoBblil ykcyc, YKCYCHast 3CCEHIIMS, JesIHAs YKCYCHas
KHACIOTa: B ueM pa3Huua. CBoicTBa YKCYCHOM KHCIOTBI M €€ IpPUMEHEHHE.
DU3MOIOTUYECKOE BO3ICUCTBUE KUCTOTHI. [Ipakmuueckas paboma.

CocTaBieHre NOHATHUIHONW CXEMBI: «UTO S 3HAI0 00 YKCYCHOM KHCIIOTE»
(uHIMBHAYyaNbHO, TUOO B Tpynne). Pacdyer KOHIEHTpaluW KHUCJIOTHI IpHU €€
pa3baBieHuu. KucioTHOCTh pacTBOPOB MMILEBON COJbI U YKCYCHOM KHCIJIOTHI.
lNamenue numeBon CoApl YKCYCHOM KHUCJIOTOW: IPU3HAKU XMMHUYECKOU pPEaKLUu
(BBIIENIEHME Ta3a, PE3KOe yBeIMUeHnEe 00beMa peakinoHHOM cMmecH). [loBTOpUTH
peakuuio TramieHuss CcoAbl C MCIOJIb30BaHWEM HMHAMKATOpa (Hamp., OTBapa
KpacHOKOYaHHOW kamyctel). [lng yero HeoOXoaumo ObUIO NPUMEHEHHE
uHaukatopa? O6paTuTh BHUMaHUE, YTO BbIJICJICHUE ra3a YaCTO COMPOBOXKAACTCS
yBeJIMUYEHUEM 00beMa peaklIMOHHOM cmecH. Kakue Mephl peaocTOpOKHOCTH
HY>KHO COOJIOaTh MPY MPOBEACHUN TaKUX peakUuuii?

5.4. Conenasa nawa xcu3npy (OBapeHHas COJb, OTAlI, ITyTaMaT HATPUs

r71ay0epoBa COJb, MEAHBIA KYTIOPOC .....vverireerireerireesireesnneesanes )

[Mumesas comga, MUTbEBas coja, KaJbLIMHUPOBAHHAS COJa, KAYCTUYECKas COJa:

OJIMHAKOBbIE WJIM pa3Hble BemecTBa. KauecTBEHHbIE peakliy B XUMUHU.
IIpakmuueckas paboma




OnpenenuTs: Kakoe U3 BelecTB (MUIEBas CoJia, KayCTHIecKas coJa,
KAJIBLIMHUPOBAHHAs COJA) SIBJSIOTCS COJISIMU YTOJIBHON KUCIOTHI.

Omnpit 1. JleiicTBUE HHAUKATOPAMH.

OmpeiT 2. JleiicTBHE Ha PAaCTBOPHI MUIIIEBON M KAYCTUIECKOU COABI YKCYCHOU
KHUCJIOTBI

‘ HasBanue onbiTa Uro HabmronaeM BriBox

BuiBog: ...........

[IpoBeneHre onBITOB MOATBEPKAAET, YTO MHUIIEBAS CO/IA, KATILIIMHUPOBAHHAS COJIA -
3TO COJH C1a00M YyroJIbHON KUCIOTHI, 8 KayCTHYecKas Co/ia - paCTBOPUMOE OCHOBAHUE.
OO6cymuTh, KaK J0Ka3aTh OMBITHBIM IyTE€M, YTO IMHUIIEBAs COJA SBISETCS KUCIOU
COJIBIO.
5.5.Bpe0 numpamos: mu¢h unu npasda. Ilonp3a HUTPATOB: BaKHEUIIHE
MUHEpaJIbHBIE yI0OpeHus KaKk UCTOUHUK a30Ta. KpyroBoport azora. [louemy BeHeprHa
MYXOJIOBKa TO€JaeT HACEKOMBIX (TaKk OHa BOCIOJHSET HEIOCTaTOK a3zoTa B
0070THUCTBIX MecTax). HuTpaTel B KayecTBE MHINEBBIX KOHCEpBaHTOB. Kakwue
IpEeBpaIIeHUs MPOUCXOIAT C HUTpATaMHU B OpraHU3Me YejloBeKa. A30T M €ro CTeICHH
OKUCIeHUs. [Ipakmuueckas yacme.

OnpezneneHne MaccoBOW JOJM a30Ta B KaJWWHOM, HATPUEBOM M aMMOHHITHOM
cenutpe. BeiBo: kakoe U3 HUX OoJiee IIEHHOE a30THOE yI00peHue.

ITpoekT «BnusiHue a30THBIX YAOOPEHMIA HA POCT Ca)KEHIIEB (hacoIn. 6.

Pa6ora Hag npoekTamMu - 5 4

1. Ortar BbIOOpa TEMBbI, IOCTAHOBKHU LEJH, 3a1a4 UCCIIEI0OBAHUS .

2. Otal BbIIBUKEHUSI TUTIOTE3bI.

3. Otan IUIAaHUPOBAaHUS IMYyTH JOCTMXKEHUS LEJNeH HCCIed0BaTEeIbCKUX
(IpoeKTHBIX) PaboT U BEIOOPA HEOOXOIUMOTO UHCTPYMEHTAPHUSI.

4. Ortanm mpoBeleHUs Y4yeOHOro HccienoBaHusl (IMPOEKTHOM paboThl) ¢
OPOMEXYTOYHBIM KOHTPOJIEM 32 XOJOM BBINOJHEHHUS U KOppEeKIuei
pE3yJIbTATOB.

5. Jrtan ohopMIICHHUS, IPEICTABIEHNUS (3aIIUThI) IPOIYKTA TPOEKTHON pabOThI

CHHCOK HCI0/1b3YeMbIX HCTOYHUKOB
Cnmcoxk 0OCHOBHOM JIMTEPATypPhI:
1. Xumunueckas sHnuknoneaus. T 1. M., 1988 .
2. Kykymxkun FO.H. «Xumus Bokpyr Hac», M. Beiciias mkona, 2018 ..
3. B.M. Ky3HenoB «XuMus Ha IOPOre HOBOT'O THICSYENETUS», « XUMUS B
mkoie» Ne 1, 2017.
Cnmcok JuTepaTypsl AJIsl YYUTEs:
1. Anuk6eposa JL.IO. 3anumarensbHas xumust. Kaura mist yuammxcs, yuuteneu u
pomutenen. M.: ACT-TIIPECC, 2017;
2. FO.H. KopotsimeBa « XuMHUYECKHE CATTOHBI KPACOTBDY. « XUMUS B
mikosie». Ne 1. 2005 r.
3. Ckypuxun U.M., HeuaeB A.Il. Bce o nuiue ¢ Touku 3peHust xumuka. Crpas.
n3ganue. M.: Beiciras mikosa, 2009
4. AxmetoB M. A., 3oposa E.}O. O6yuenne xumun Kaxk IpoIecc pa3BUTHS




MO3HABaTENbHBIX cTpaTerui yuamiuxcs [ Teker]/ AxmetoB M. A., 3oposa E.10.//
Hayxka u mxona.- 2015.- Ne 2.- C.81-87

5. BoponmoB A. IlpoektHas 3amada [DnexTpoHHBIM pecypc] / Boponios A. -
Kypuan «HavanpHast mikosia».- 2007.- Ne 6. - Pexxum mocrtyma: http://nsc. 1
september.ru/article.php?id=200700608

6. BBenenue B HaHOTeXHOJOTHH. XuMUs [ Tekcr]/ yaeOHOE Mocodme s yJIammxcs
10 -11 xmaccos/ mox pemakiueit AxmeroBa M.A. - CII6: o6pa3oBaTenbHbIiI
neHtp «Yuactue», OOpazoBatenbHbie mnpoekThl, 2011 - 108 c. (cepus
Hanomikona)

7. Tabpuensu O.C., OctpoymoB WU.T". IIponeaeBtuaeckuit kypc «CTapT B XUMHUIOY/
INa6puensu O.C.- Xypnan «Xumus B mrkone».- 2005.- Ne 8.- C. 19-26

CnMcoK JTUTEpPaTYpPhI 1JIs1 00Y4AIOIINXCS:

1. «OHIMKJIONEIUIECKUH CIoBaph I0oHOTO XuMuka» M. «Ilemarorukay, 2002.

2. Amuk6eposa JI.IO. 3anumartensHas xumus. Kaura ams yqammxcs, yauTene u
poautenei. M.: ACT-IIPECC, 2017,

3. Mup xumuu. 3aHuMaresnbHbie pacckasbl 0 XumMuu. Coct. HO.U.CMupHOB.
CIIb6.: «MuM-Dxkcmpeccy, 1995
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