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1. TlosscHuTenbHAs 3amUCcKa

Pabouast mporpamma BHEYpOUYHOU NIEATETLHOCTH «Y AMBUTENbHAS XUMUs» B paMkax «Touka poctay 8-9 kmaccel pazpadborana
B coOTBeTCTBUU ¢ DesiepaabHbIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOI'O OOIIEro 00pa30BaHuUs.
[Iporpamma «YauBUTEIbHAS XUMHUS» HMEET €CTECTBEHHO-HAYYHYIO HAIPaBIEHHOCTb W IMPEACTABISIET COOOH BapUaHT
IpOrpaMMbl OPTaHU3ALMN BHEYPOUHOU JIEATEIIbHOCTH IIKOJIBHUKOB.
[Iporpamma coctaBiieHa ¢ y4eToM TpeOoBaHUM (eepaibHbIX IOCYJIapCTBEHHBIX CTAHAAPTOB U COOTBETCTBYET BO3PACTHBIM
ocobeHHOCTsIM oOyuwaromuxcs. IIporpamma cnocoOcTByeT (OPMUPOBAHHMIO MPEAMETHBIX M YHUBEPCAIBHBIX CIHOCOOOB
JIEUCTBUN, CaMOOPTaHU3AIMU, CAMOPETYJISIIIUN, PA3BUTHUIO MO3HABATENILHOW M AMOIIMOHAIBLHON c(epbl TMYHOCTH peOEHKa,
o0ecreunBaroIMX BO3MOKHOCTh TPOJOJIKEHUS 00pa30BaHUsl B OCHOBHOM ILIKOJIE.

[Iporpamma nocTpoeHa Ha CIeAYIOIHNX NPUHINIAX:

- IIpunyun nayynocmu (3HaHUS OCHOBaHBI HA 0OBbEKTUBHBIX HAYYHBIX (haKTax).

-IIpunyun nocredosamenvrocmu u cucmemamuynocmu (00y4eHHE OT MIPOCTOTO K CIOKHOMY, «OT HE3HAHWS K 3HAHWIO, OT HEYMEHHUS K
YMEHUION).

- IIpunyun naznsionocmu (OCYIIECTBICHHUE CBSI3U MEKIY KOHKPETHBIM U aOCTPaKTHBIM).

- [Ipunyun ocmoeicrennocmu (IEPEHOC UMEIOIINXCS 3SHAHUA B HOBYIO CHTYAITHIO).

- [Ipunyun cosnamenvnocmu u akmusHocmu (IPUMEHEHNE 3HAHUH Ha MPAKTUKE).

AKTYyaJIbHOCTBH NPOrpaMMbl 0OYCIIOBJIEHA TEM, YTO B YUEOHOM ILUIaHE MPEeIMETy «XHMHUsD» OTBEJIEHO IO 2 yaca B Henemwo (8
Kjmacc, 9 kimacc), 4To JaeT BO3MOXHOCTH CQOPMHpPOBATH y ydalmxcs 0a30Bble 3HAHHUS MO MpeaMmery. B Toxke BpeMs Bo3pacT
00y4aromuxcs SBIsIeTCS BaXXKHBIM I MPO(ECCHOHAIIBHOTO camMoomnpeeneHnus. Bo3MOXHO, YTO MPOCHYBIIUNICS WHTEPEC K XUMUU
MOKET IIepepacTy B OyAyIIyI0 MpodhecCHro.

AKTYaJILHOCTb JaHHOH MPOrpaMMBbl COCTOUT B ¥ TOM, YTO OHA HE TOJILKO JIa€T BOCIUTAHHUKAM IPAKTUYECKUE YMEHUS 1 HaBBIKH,
(dopMupyeT HauaJdbHBIA OIBIT TBOPYECKOH NEATENbHOCTH, HO U Pa3BUBAET MHTEpeC OOYYaIOLIErocs K 3KCHEPUMEHTY, HayuyHOMY

MOMCKY, CIIOCOOCTBYET CaMOOMPENEICHUIO YYalllUuXCs, OCO3HAaHHOMY BbIOOpY mpodeccud. Yyammecs CMOTYT Ha MPaKTHKE



MCIIOJIb30BaTh CBOU 3HAHUS Ha YPOKAaX XMMHUU U B OBITY.

Ilenaroruyeckasi 1eneco00pa3sHOCTb 3aKJIKYAETC B TOM, YTO 0a30BBId KypC IIKOJIBHOW MPOrpaMMBI IMPEAYyCMAaTPHUBACT
MPaKTUYECKHUE PadOTHI, HO X HEIOCTATOYHO, YTOOBI 3aMHTEPECOBATh YYAIIUXCS B CAMOCTOSTEILHOM MPHOOPETCHUH TEOPETUICCKUX
3HAHMN M MPAKTUYECKUX YMEHHUN M HaBBIKOB. JIJisi 3TOro B Kypc «YIMBHUTEIbHAs XUMHs» BKIIOYEHBI HauOojee spKue, HarJsiaHbIe,
WHTPUTYIOIINE SKCIIEPUMEHTHI, CIIOCOOHBIC YBIIEUb U 3aMHTEPECOBATh YUAIIUXCS MPAKTHUYCCKON HAyKOH XUMHUCH.

B pamkax HammoHanpHOro mnpoekta «OOpa3zoBaHHE» cCO3[daHUE IIEHTPAa €CTECTBEHHO-HAYYHOH HaIpaBleHHOCTH «Todka pocTay
MTO3BOJIMJIO BHEJIPUTH B IIporpamMmy I poByro 1abopaToprio U Ka4eCTBEHHO U3MEHUTD MPOIIeCC O0yUCHHS XUMUMU.

KonuuecTBeHHBIE 2KCIIEPUMEHTHI TMO3BOJIAT TMOJIy4aTh JOCTOBEPHYHO HH(OpPMAIMIO O MPOTEKAHUM TE€X WM HHBIX XHMHYECKUX
npoiieccax, o CBoicTBax BeniecTB. Ha oCHOBE MOIyUeHHBIX SKCIEPUMEHTAIIBHBIX JAHHBIX 00y4aeMble CMOTYT CAMOCTOSITEIIbHO JIeJaTh

BBIBOJBI, 0606H_IaTb PE3YyJbTaThl, BBIABJIATL 3aKOHOMCPHOCTH, YTO OJHO3HAYHO 6YI[€T CITOCOOCTBOBAThH ITOBBIIICHHIO MOTHUBaAIIUHU

00y4YeHHUsI MKOJIHHUKOB.

Leas nporpamMmmsi:

dopmupoBaHue y 00ydarOIUXCsl HAyYHBIX MPEICTABICHUNA O XMMHHM B MOBCEIHEBHOH JKM3HM YENOBEKa uepe3 MpoOyKIeHue
UHTEpeca U pa3BUTHE MPO(EeCCHOHATBHBIX CKJIOHHOCTEH K MIPEMETY XUMHUSL.

3anaum:

OO0pa3oBaresbHBIE:

® pPaCIIMPUTH KPYro30p yYalIUXcs O MUPE BEIIECTB;

® HCIIOJIB30BaTh TEOPETUYECKHUE 3HAHUS 110 XUMUU Ha IIPAKTHUKE;

e 00y4YUTh TEXHHKE O€30MACHOCTHU MPH BBINOJHEHUU XUMUYECKUX PEAKIIMIA;

e cdopMupOBaTh HABBIKU BBIMOJIHEHUS MPOEKTOB ¢ ucnoias3zoBanueM UKT u nudposoro odbopyaoBanus;

¢ BLIIBUTH TBOPYCCKH OI[apéHHBIX 06yqa}0m1/1xc;1 U TIOMOYb UM IIPOSABUTDH ce0s.



PassuBarommue:
® CIOCOOCTBOBATh PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00YUarOITUXCS;
e (opmupoars UKT-koMIieTeHTOCTH;
BocnurareabHble:
® BOCHUTATh CAMOCTOSATEIBHOCTH MPU BBHIMOJIHEHUH paOOTHI;
® BOCMIUTATh YyBCTBO B3aMMOIIOMOIIHY, KOJUIEKTUBU3MA, yMEHHE paboTaTh B KOMaH/E; BOCIUTATh YyBCTBO JIUYHOMN
OTBETCTBEHHOCTH.

CBsi3b coiepkaHusi MPOrPaMMbl BHEYPOYHOI1 1€eATEIbHOCTH € Y4eOHBIMH MpeIMeTAMM:

Kypc BHEypo4yHOU nNESITENBbHOCTH HACHHO U COJEpKATEIbHO CBA3aH C 0a30BBIM KYypCOM XUMHU U TO3BOJISIET MOJJIEPKUBATH
B3aMMOCBSI3b TCOPUHU U MPAKTUKH, POPMUPYET YCTONUMBYIO MOTPEOHOCTh MPUMEHSThH MOJYYCHHBIC 3HAHUS Y HABBIKA B TIOBCEIHEBHOM
KU3ZHHU.

[Iporpamma mocTpoeHa Ha OCHOBE MEXIPEAMETHOW HHTErpanuu ¢ (U3HKON, MaTeMaTUKON, OMOJOTMEH W JPYTUMHU €CTEeCTBEHHO-
Hay4YHBIMU MPEIMETAMHU.

Oco0eHHOCTH peaJn3anuy MPorpaMMmbi:

Bo3pacT o0yuarommxcs:

[Iporpamma opueHTHpOBaHa Ha BOCIIMTAHHUKOB B Bo3pacte 14-15 net 6e3 crernuanbHON MOATOTOBKH.

DopMbI 3aHATHIA:

B oGpazoBarenbHOM Mpoliecce UCIOIB3YIOTCS Pa3InyHbie ()OPMBI IPOBEICHUS 3aHSITHS:
° Oecebl;
o JIEKITUH;

J CEMUHApBIL;



® [IPAKTUYECKOE 3aHATHUE;

® XHWMHWYECKHI SKCIIEPUMEHT;

e paboTa Ha KOMIBIOTEPE;

® DOJKCKYpCHH;

e BBIIIOJIHECHUE U 3aAIIUTA IPOEKTOB.
Pe:xxuMm nmpoBenenunsi: 34 yaca B rox - 1 pa3 B Hezenmo. Bee 3aHATHS 1O BHEYPOUHOH EATEIBHOCTH NPOBOASATCS MOCIE BCEX YPOKOB
OCHOBHOI'O PaclyCaHus, IPOJOJKUTENBHOCTh COOTBETCTBYET pekoMeHaanusaM CanlluH, 1. e. 40 MunyT.
Mecto npoBeeHusi: 3aHATHS IPOBOAATCS B yueOHOM kabuHere xumuu MBOY «Tutosckas OOI».
3nopoBbecOeperaroias OpraHu3anys o0pa3oBaTENBHOIO IpoLEecca MPEANoaraeT MCIOoIb30BaHHE (OPM U METOAOB O0Yy4YEeHHS,
aJIeKBATHBIX BO3PACTHBIM BO3MOKHOCTSIM IIIKOJIBHUKA: IPAKTUYECKUE PAOOTHI, S3KCIEPUMEHTHI U OECEIbI.

Buabl 1eATeIbHOCTH: TPEAYCMOTpeHbI TeopeTudeckue (20 4.) u mpakrudeckue 3ansarus (144.).

HJIaHI/IDVeMI)Ie PE3VYJIbTATBI OCBOCHMA O6V‘-IaIOIHI/IMI/IC$I IporpaMmMal BHCVDO“IHOﬁ ACATCIIBHOCTHU

JInuHoOCTHBIE pe3yIbTaThI:

- OCO3HABaTh €AMHCTBO U LIETOCTHOCTh OKPY>KAIOIIEr0 MUPA, BOBMOXXHOCTH €T0 MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE
JOCTH>KEHUM HAYKH;

- IOCTETIEHHO BBICTPAUBAaTh COOCTBEHHOE 11€JIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B
TOM YHUCJIE U B PaMKaX CaMOCTOSITEIbHOM JI€SITETbHOCTH BHE IIKOJIBI;

- OIICHUBATh KU3HEHHBIE CUTYAIIUU ¢ TOYKU 3pEHUs1 Oe30MmacHoro o0pasa >KM3HU U COXpPaHEHUS 370POBbS;

- OOCHUBATh AKOJIOTUUCCKUI pHUCK B3aMMOOTHOIIICHUI YEeJIOBEKA U IMPpUPOJLI.



- popMUpPOBaTh 3KOJOTMYECKOE MBIIUICHHE: YMEHUE OLEHUBATH CBOIO NEATEIBHOCTh U MOCTYNKH APYTHX JIFOAEH C TOYKH 3PEHHUS
COXpPaHEHHUS OKPYXKAIOIIEeH Cpe/Ibl - TapaHTa KU3HU U OJIaronoydus JroAei Ha 3emie.

MeTanpeaMeTHBIMH PE3yJIbTATAMHA U3yYCHUS Kypca «Y TUBUTEIbHAS XUMHUS SBISICTCS (DOPMHUPOBAHNE YHUBEPCAITBHBIX YUCOHBIX
neuictuit (YY]).

PerynsituBubie YY/I:

- CaMOCTOSITEILHO OOHAPYKUBATh U (HOPMYIHUPOBATH YUEOHYIO TPOOJIEMY, OPEEIATh 1eJIb YIEOHOU e TENbHOCTH;

- BBIJIBUTATh BEPCUM PEIICHUS TPOOIEMbI, 0CO3HABATh KOHEUHBIN PE3yJIbTaT, BRIOUPATh U3 MPEAJI0KEHHBIX U UCKATh CAMOCTOSITEIIHLHO
CpelcTBa TOCTUKEHHUS 1IN,

- OCYUIECTBJIATH II€JIeTIONaranue, BKII04asi MIOCTAHOBKY HOBBIX 1ieJied, MpeoOpa3oBaHue MPAKTUYECKOM 3a7jaui B O3HABATEIbHYIO;

- COCTaBJATh (MHAMBUAYAJIBHO WK B TPYIIE) IUIAH PEUICHUS TPOOIEMBIL;

- paboTas 1o IIaHy, CBEPATh CBOM JACUCTBUS C LIEJIbIO U, PU HEOOXOAUMOCTH, UCIPABIISITH OLTMOKH CAMOCTOSATEIBHO;

- YYUTHIBATh pa3HbIC MHCHHS U CTPEMUTHCS K KOOPAMHAITUHN PA3IMYHBIX ITO3UIIMA B COTPYTHUYECTBE;

- B JINAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITEIbHO BEIPAOOTaHHBIE KPUTEPUU OLIEHKHU.

ITo3naBareabHbie YY/I:

- aHAJTM3UPOBATD, CPABHUBATH, KJIACCU(UIIUPOBATH U 00001mMaTh (PAKTHI U ABJICHUS. BBISBISTS IPUUUHBI U CIEJCTBUS MPOCTHIX
SIBJICHUM.

- OCYNIECTBJSATH CPABHEHHE, KIACCU(PUKAIINIO, CAMOCTOATEIHLHO BBIOMPAsi OCHOBAHMS M KPUTEPUHU JIJISl YKA3aHHBIX JIOTHUECKHUX
OIepalnii;

- CTPOUTBD JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBJICHNE TPUYUHHO-CIIEICTBEHHBIX CBS3EH.

- CO31aBaTh CXEMAaTHYECKUE MOJIETU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJIATD TC3UCHI, PA3JIMYHLIC BUABI IIJIAHOB (HpOCTBIX, CJIIOKHBIX 1 T.H.).



- Mpeo0pa3oBbIBATH HHPOPMALIMIO U3 OJHOIO BU/Ia B APYroi (TaONHILy B TEKCT H IIp.).

- YMeTb OIpPEAEIATh BO3MOKHbBIE HCTOUHUKHA HEOOXOUMBIX CBEACHUN, TPOU3BOIUTH MOMCK MH(OPMALINY, aHATM3UPOBATH U
OLICHUBATH €€ JOCTOBEPHOCTD.

- 0000111aTh OHATHUS - OCYIIECTBIATH JIOTUYECKYIO ONEPALUIO NTEPEX0/1a OT MOHATHI ¢ MEHBIIUM 00bEMOM MOHSATHUSAM ¢ OONBIIUM
00BEMOM;

- CTPOUTH JIOTUYECKUE PACCYKIACHUS, BKIFOUAOIINE YCTAHOBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3EH.

- OOBSACHATH SBJICHUS, NPOLECCHI, CBA3M M OTHOIIEHUS, BBISBISEMbIE B XOJE MCCIEAOBaHUS, OCYLIECTBISATh BbIOOp Hauboiiee
3 PEKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUH.

KommynukaTuBHbie YV /I:

- yMeTh (popmysiMpoBaTh COOCTBEHHOE€ MHEHHME U TMO3UIIMIO, apTyMEHTHUPOBATh €€ M KOOPAMHUPOBATH €€ C MO3ULUU MAPTHEPOB B
COTPYAHUYECTBE MPU BBIPAOOTKE OOILIEr0 pEUIEHUSI B COBMECTHOM IESITEIbHOCTH;

- 0TOOpa)kaTh B PEUU COAEPKAHUE COBEPILIAEMBIX JIEUCTBHI, KaK B (pOpME TPOMKOIM COLIMAIM3UPOBAHHON peuH, Tak U B (hopme
BHYTPEHHEW peuu;

- YMETh apryMEHTUPOBAaTh CBOK TOUKY 3PEHUS;

- YMETh OCYILECTBIATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIIIb;

- YMETh paboTaTh B TPYIINE - yCTaHABIMBATh pabouyne OTHOMICHHS, Y3PHEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATH MPOTYKTHBHOM
KOOTIEPALIHH.

IIpeamMeTHBIMH pe3yabTaTaAMU U3YyYEHHUsS IPEIMETA SBIIIOTCS CIECAYIOIINE YMECHHUS:

- OCO3HAHUE POJIU BEUIECTB;

- OIIPENIEIIATH POJIb PA3IMYHbBIX BEIIECTB B MPUPOJIE U TEXHUKE;

- 00BSICHATH POJIb BEUIECTB B UX KPYTOBOPOTE;



- PACCMOTPEHHUE XUMUYECKUX TPOIECCOB;
- ICITOJIB30BATh 3HAHUS XHUMHUH ITPU COOJTIOICHUY TIPABUJI HCIIOIH30BaHMSI OBITOBBIX XHMHYECKUX IPENapaToB;
— pa3nM4aTh ONacHbIC U O0€30TaCHBIC BEIIECTRA;
- IPUBOJIUTH TIPUMEPHI XUMUYECKUX MTPOIIECCOB B TIPUPO/IE;
- HAXOJIUTh YEPThI, CBUCTEILCTBYIOMNE 00 00X MPU3HAKAX XUMUYECKHIX IIPOIECCOB U UX PA3IHIUSIX;
- ICTIOJIb30BaHNE XUMUYECKUX 3HAHUH B OBITY;
- 00BSICHSTH 3HAYCHHE BEIISCTB B )KU3HH M XO3SMCTBE YEIOBEKA,
- 00BSCHATH MUP C TOYKU 3PEHUS XUMUH;
- popMupoBaTh IpeAcTaBICHUS 0 OyayIEeM MpodhecCHOHAIBHOM BhIOOpE.
Kpome TOro, 3aHsATHS NpHU3BaHbI MPOOYAUTH Yy YYaIUXCS HMHTEPEC K XMMHUYCCKOM HayKe, CTUMYJIMPOBATh JaJIbHEHIICe H3ydeHHUE
XUMHH. XUMUYECKUE 3HaHMs, C(HOPMHUPOBAHHBIC HA 3aHATHAX, MH(POPMAIIMOHHAS KYyJbTypa YYallluXCs, MOTYT OBbITh HCIOJb30BaHBI
WM JIJIS1 PACKPBITHS Pa3IMYHbBIX TPOSBICHUHN CBSA3U XHMHH C )KH3HBIO.

Crnoco0b1 onpeesieHusi pe3yIbTATHBHOCTH
- Hauanvnwiit konmpons (cenmadps) B BHUJIC BHU3yaIbHOTO HAOIIOJACHUS TIefarora 3a COOJIOJICHHEM BOCIHUTAHHUKAMHU TEXHUKH
0€30macHOCTH, TTOBEJICHUEM TIPHU Pab0TEe C MOCIETYIONTUM 00CYKICHHUEM;
- Texywuit KoHmponp (6 meueHue ecezo yuedOH020 200a) B BUAC BU3YAIHHOTO HAOJIOJCHHS TIEeAarora 3a MpoieccoM BBITOJTHEHUS
YYalIMMUCS MPAKTUYECKUX paboT, MPOCKTOB, WHANBHUIYAIBHBIX 33a/IJaHUH, YIaCTHS B IPSIMETHON HEJIeNIe €CTeCTBO3HAHUS;
- IIpomesicymounuvlii KOHmpoJb (memamuyecKkuii) B BUAC MPEAMETHON TUATHOCTHKY 3HAHUS JETbMU TPONHICHHBIX TEM;
- Hmoczoswlii Konmpoas (mail) B BUIC W3yYEHUS W aHaIM3a MPOIYKTOB TpyAa ydammxcs (IIPOEKTOB; cooOmieHui, pedepaTos),
npolecca OpraHu3anuy paboThl HaJl TPOAYKTOM M TUHAMUKH JTMYHOCTHBIX H3MEHEHUI.

®opmbl y4éTa 3HAHMNA, YMEHUH [IPU peaiu3alui NPorpaMmal.



Omnpoc;

OOcyxnaenue;

CamocrositenpHas padoTa;

TectupoBaHue;

[Ipe3enTanys u 3anuTa TBOPYECKOU padOTHI (ITPOSKTHI U AP.).

B xon11e yueO6HOTO T0/1a 00YUYarOIINICS JOJDKESH BBIMIOJHUTD M 3aITUTUTD MPOEKT.

TemaTnuecknii MJIaH NPOrpaMMbl BHEYPOUYHOU AeATEILHOCTH « Y IUBUTEJILHAS XUMUA

Ne |Ha3Banue pa3aena Tema 3ansaTUA Bceero Teopus I[Ipak- Ucnoab3yemoe
n/m 4acoB THKA (000pyAOBaHHE
Paznen 1. BBoaHoe 3aHATHE. 1
BBenenue. (24.)
1 2
MecTo XUMHH B €CTECTBOSHAHUHT 1
Paznmen 2. BemectBa. Ilpuembr oOpareHus c 1
JKCcNepuMeHTAIbHbIE | BEIIECTBAMHU.
OCHOBbI XUMHH. (84.) [ TIpapuna GesomacHoil paGoTHl mpH 1
MPOBEICHUU HKCIIEPUMEHTA.
Texaunka 1a60paTOPHBIX PaboOT. 8
2 HarpeBatenbHble TPUOOPBHI.
YucTtele BeniecTBa, 0co00 YUCThIC 1 [laruuk
Bemecta. [Ipumecu. Cmecn. DIIEKTPOIPOBOTHOCTH,
(GPOBOM
MHUKPOCKOIT




MeTtonbl MO3HaHUI B
€CTECTBO3HAHMM.

Bopna. PactBopsl. Mopckas u nipecHas
BOJIa. buonornyeckue »KujaKkoCcTu

MaccoBas A0JII paCTBOPCHHOT'O

JlaTuyuk TemMneparypsl
[JIATUHOBBIN

JlaTyuK ONTUYECKOU

BEIIECTBA, WU MIPOLECHTHAS [JIOTHOCTH
KOHIICHTPALMs BELIECTBA B pACTBOPE

HacepimieHHble ¥ IEpECHICHHBIE [{udposoit
pPacTBOPBIL. MHUKPOCKOII

Pasnea 3.
3HAKOMUMCS C MHPOM

HAHOYACTHIL
(8u.)

MoaenupoBaHue

Crtpoenne Beniectsa. Pazmepsl
vacTul. HaHoyacTHIIbI

KonnouaHele CHCTEMBI: TIOYBA, TJIMHA,

MPUPOIHBIEC BOJIbI, BO3/IYX JIbIM,

MUHEPAJIbI, XJIe0, MOJIOKO, MacJIo,

KpOBb. .. KosmongHeie 1 HICTUHHBIE
aCTBOPBI

MGTOI[BI " CpCACTBA SMIIMPHUICCKOIO
MCCICO0OBAaHUA

Kak crerneHb U3MEIbYCHHOCTH BIIUSACT
Ha OO0 TIIOMATh
COIPHUKACAIOLTMXCS YACTHII

HaHooOBbeKThl U 00YCITOBICHHOCTh UX|
VHUKAQJTBHBIX CBOWCTB PE3KUM
VBEIUYCHUEM TUIOMAAN TTOBEPXHOCTH|
YACTHII

Pasnean 4.
XUMHUSA HA CTPaKe

Moxn. Bosronka itona. Moa us anrexku




310poBbsi. (64.)

«Mapranuoska». [lepmanranar kanus

[Tepexuce Bomopoaa. CBoiicTBa u
MPUMEHEHUE NIEPOKCH]Ia BOJOPOIa

AIIXP

ALeTUIICATTUINIIOBAsE KUCIIOTA.
ACKOpOMHOBAsI KHCIIOTA

[Tpubop nms
MOJy4YEHHS] BOAOPOA

«3eleHKay WM OpUIUTHAHTOBBIN
3EJICHBIN

«MBUI0 Uy IeCHOE

JlaTuuk pH

Pa3nea S.
XUMHSA MUITHA

(54.)

Caxap, KkpaxMmall, LeJUII0I03a —
POJICTBEHHHUKH TJTHOKO3bI

AJTIOMUHUN: BEJIUKUMA U y>KaCHBIN

5 YKCyCHast KUCI0Ta Jlatuuk pH, matunk
PICKTPONPOBOJHOCTH
«CoJieHas HaIla KU3Hb»
Bpen HUTpaToB: MU} WK ITpaBaa JlaTunk
PICKTPOIPOBOJHOCTH
Pa3nen 6. 1. Dman evibopa memovl, nocmanosKu
Pa0ora Hax yenu, 3a0a4 ucciedo8anusl .
MPOEeKTAMM. 2. Dman 6v1068uUdiCeHUs. 2UNOME3bl.
11 (54.) 3. Dman NAAHUPOBAHUS nymu
oocmudiceHus yenetl

uccne0o8amenbckux (npoexkmHulx)
pabom u evibopa HeobX0OUMO20

UHCMPYMEHMAapUsL.
4. Oman  nposedenuss  yueOHO20
Uccne008aHUs. (npoexmuoil

pabomvl) C  NPOMENCYMOUYHBIM




KOHMPOIeM 3a X000M 6bINOJIHEHUS
U Koppexyuet pe3yibmamos.

5. Oman ogopmaeHus,
npeocmaeieHus (3auumot) 1
npoOyKma npoeKmuotl pabomol
NTOIO: 34 18 16

HHCTPYKTEDK 110 TEXHUKE 0€30I1acCHOCTH IIPOBOJUTCSA HAa KAXKAOM 3aHATHU IICPCA IIPOBCACHHUCM S3KCIICPUMCHTA.

1. BBenenue

1.6 Beoonoe 3anamue. 3HakOMCTBO yYalTUXCsl C HOBBIM y4€OHBIM KypPCOM BO BHEYPOUHOU JIEATETLHOCTH.
1.7 Mecmo xumuu ¢ ecmecmeoznanuu. 3apoxacHe XMMUU Kak HayKu. CBsI3b XUMUU C TPAKTUYECKOM )KM3HBIO YEIOBEKa.
llpakmuueckas yacme.

Co3anue Mmo3HaBaTeNbHBIX KPOCCBOP/IOB U APYTUX UHTEPAKTHBHBIX yIpakHeHUH Ha LearningAps.org wim MyTest.

Coaep:xanue Kypca

2. :‘)KCHepI/IMEHTaJIle)Ie OCHOBBI XUMHH

2.1 Bewecmea. Ilpuemsl odpawenus c eeuiecmeamu.

N3ydenne npaBuil TEXHUKU 0€30MACHOCTH, MPEAYNPEKIAOMMNX U 3arpenaroimux 3HakoB. [lepsas nomons. [IpoTuBonoxkapHsie
CpPEACTBA 3aLIUTHI.

3HAKOMCTBO C BEIIECTBaMH, BCTPEYAIONIUMUCA B OBITY: HOJHAs HACTOIKa, MeJb, AIFOMUHUM, COJb, MUIIEBAs COja, TUMOHHAsS
KHCIIOTa, YKCYCHAasl KUCJIOTa, BOAA, MEIHBbIN Kymopoc. OTinyue BemiecTB MO (U3UUYECKUM CBOMCTBAM: arperaTHOE COCTOSHHE,

IBCT, 3allaXx, BKYC, paCTBOPHUMOCTbD. HpaBI/IJIa XPaHCHU BCIICCTB B Ha60paT0pI/II/I. TOKCUYHOCTH BCIICCTB IAJIA )KUBBIX OPTaHHU3MOB




2.2

2.3

OMpENENIeTCS UX XHMHYECKUMH CBOMCTBAMHU, MX CIHOCOOHOCTBIO BCTyNaTh B XUMHUUYECKUE peakiuu. [IposBieHus TOKCUYHBIX
BCIIIECTB Yy YEJIOBEKA: XMMUYECKHA OXOT, pa3lIpa)KeHHE CIM3UCTHIX O0O0JIOYEK, KaTap IbIXaTeIbHBIX IMyTEH, a/IePTHYCCKHE
pEeaklMM, OCTpPbIE IE€PMATUThI, KaHLUEPOr€HHOE JEWCTBHE, NMOPAKEHUS OPraHOB, BO3MOYKHOCTH JIETaJIbHBIX MCX0J0B. IlpaBuina
oTOOpa BemiecTB (TBEpJbIC, MOPOIMIKOOOpa3HbIC, KUIKHE, BOAHBIC PACTBOPHI, 0CO00€ BHMMaHHE — pabOTa TOIBKO C MaJbIMU
o0beMaMu BEIECTB).

Tecm Ha ocHOBe 3a/1aHuii U3 oTKpbIToro 0anka OUIIN (paznen «MeTobl TO3HAHUS)

Ilpasuna d6e3onacnoit padbomut npu npogedenuu Ixcnepumenma. Texnuxka n1adopamopuvix padom.

3HaKOMCTBO C JIaDOpaTOpPHBIM O0OPYJOBAaHUEM: CTEKIISIHHAS Mocyla (XMMUYECKHUE CTaKaHbl, KOJObI, BOPOHKH, IECIUTEIIbHbIC
BOPOHKM, MEpHas IOCyAa), BEChl, IITAaTUBBI JJIsi MPOOUPOK M MPUOOPOB, HarpeBaTeIbHBIN MpUOOp-cMpTOBKA, (GapdopoBas
nocyjaa (BelllapuBaTeIbHbIC YaIIKW, TUTJIM, CTYIIKH, IITATEIN) U JIp.

be3onacHas paboTa co cTeKIIOM, MPOOKaMu (AE€MOHCTpalLUsl PE3KH CTEKIISIHHBIX TPYOOK, UX HArpeBaHUs IJIsl UBMEHEHUS! (POPMBI).
lIpakmuueckas yacme.

COopka npubopa ayig nosrydeHus: razoB. [IpoBepka Ha repMETHYHOCTh. 3aKpEIJIEHWE €ro Ha mraTuBe. PUCYHOK mpubOopa npu
oMoty Tpadapera.

Hazpesamenvnwvie npuoopot.

Cnuproska. ['azoBas ropenka. [Inutka. Boxsinas 6ans. Haznauenue HarpeBaTeabHbIX TPUOOPOB.

N3yueHnue CnupTOBKHU: COCTaBHBIE YACTH U UX (PYHKIIHS.

["oprouee TOMIMBO AJi CIUPTOBOK: ATHIIOBBIN ciupT. OCOOEHHOCTH peakliuy rOpeHus: BeleiIeHue Temia u ceera. Cyxoe roprouee
[IpaBuna HarpeBaHusi MPOOUPOK C BOJAHBIMU pacTBOpamMu (IIpeABapPUTEIBHBIN MPOTrPEB BCEil MOBEPXHOCTH, 00s13aTEIbHBIN HAKIIOH
MPOOUPKHU, OTBEPCTUE TTPOOUPKH «OT ceOs1», 3aKperyieHrne aepxkaTeis TpoOUpKu).

Hcnone3oBaHue TUTICH IIpH IPOKAJIMBAHWH BCUICCTB. Haznauenwue orncpanuu MMpoKaJIruBaHUA.



IIpaxmuueckas yacmeo.
N3ydenne mamenn. PUCyHOK niaMeHn.
COopka npubopa [uisi BbIIApUBaHUS COIM (KOJBIO HA LITAaTHB, BbIIApUBATEIbHAS YalllKa, BOJHBIM PACTBOP COJIM, CHOUPTOBKA).
Pucynox mpubopa npu nmomoiu Tpadapera.

2.4 Yucmoie eemecmea, ocodo yucmeute geuwjecmea. Ilpumecu. Cmecu. CriocoObl OYMCTKU BEIIECTB OT NMpUMECEN U pasleeHus
cmeceit. @unbrpoBanue. [leperonka. Kpucrammsanus. Paznenenue ¢ moMomp0 MariuTa, JeJIUTENIbHON BOPOHKHU
IIpakmuueckas uacmo.
1 BapuaHT: cMech pEYHOrO IIECKa U caxapa.
2 BapUaHT: CMECh PEYHOI0 MECKA U MIOBAPEHHOM COJIN.
CocTaBUTh cXeMy TMOCJIEAOBATEILHOCTH olepauuil (pacTBopeHue, (QuibTpoBaHHE, BblapuBaHue). CpaBHUTH U OOCYAUTH
pe3ynbTaThl ABYX BapuaHTOB. OOpaTUTh BHUMaHUE Ha CMECh caxapa U mecka (y HEKOTOPBIX YallKd IOKPbUINCh KOPUYHEBOU
Maccoil), Ha BA)KHOCTb YCJIOBUM ITPOBEICHHS SKCIIEPUMEHTA, B TAHHOM CIIy4ae Ha CBOEBPEMEHHOE ITPEKPAILEHUE HArpeBa.

2.5 Memoovl no3nanus 6 ecmecmeo3HaHuu.
Hab6nronenue. DxciepuMent. MoaenupoBaHHe.
VYcnoBus mnpoBeneHuss HAOMIOJEHUS KaK OCHOBHOTO MeEToJla MO3HaHHWsS. MBICIUTENbHBII M pEAIbHBIH 3KCHEPUMEHT.
YHuBepcaibHble 3HaHUSI YEJIOBEYECTBA Ha OCHOBE HaOmtoeHus1. PU3nyecKrue U XUMUYECKHUE SIBICHUS.
IIpakmuueckas uacmo.
BbpoyHoBCcKkoe aBmxkeHHE 1OJ MHUKpocKomoM. OOHapyKeHHe XHUpa B CEeMeHax MojacoiHeyHuka. OOHapy)XeHHe Kpaxmaia B
kapTodene. OOHapyKeHHE YIIEKUCIIOTO ra3a B BbLAbIXaeMOM Bo3ayxe. JloOaBieHue JUMOHHON KUCIOTHI B 4aid. OdopmieHue

paboTHI.

HazBanwue onbiTa Kak BeImOJIHSIIH Yrto HaOIIO 4N




OOpaTuTh BHUMaHUE HA MPAKTAYECKUE 3aJIaHUs MPOIUIBIX 3aHITHI. AKIIEHTUPOBATh, UTO METO/ HAaOIIOICHUSI — OCHOBHOM METO/I
MO3HAHUAL.

2.6 Booa. Pacmeopwvl. Mopckaa u npecnas eooa. buonozuueckue scuoxkocmu: XpoBb, tuMda, KICTOUYHBIM COK. DKOJIOTHUECKUE
POOJIEMBI BOJIBI. DJIEKTPOMPOBOTHOCTH KaK CBOMCTBO PACTBOPOB AJIEKTPOIUTOB (MIpaBmUiia 6€30MacHOCTH € JIEKTPOIIPUOOpaMu).
IIpakmuueckas yacmo.

OnpeneneHue ¢ TOMOIIbIO 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XMMUYECKOM CTaKaHE HaXOAUTCS AUCTUIUIMPOBAHHAS BOJA.

JlaHbl Tpu pacTBOpa: pacTBOP MOBAPEHHOW COJIM, PACTBOP caxapa, TUCTHILTMpoBaHHas Boga. OdgopmieHue padoThl.

HasBanue pactBopa Uto nabmromaeM (3aropaercs jJaMIIO4Ka

WJIU HET)

Kak pacno3HaTe: B KakOM CTakaHE€ — JUCTWJUIMPOBaHHAas BOJAa M pacTBOp caxapa. JlOJKHBI NpemyiokuTh JBa crocoda:
OpraHOJIENTUYECKUI U BbIIIApUBAHUE.
[TpoekT «M3roToBiaeHne caMoIeTLHOTO TPUOOpa ISl KCCIICIOBAHUS AIEKTPOIIPOBOTHOCTH PACTBOPOB)
2.1 Maccoeasn 0013 pacmeopeHHo20 éeuiecmea, Ui npoueHmHas KORUEHMpPAyUusa 6euyecned 6 pacmeope.
B3BemuBanue. PaznoBecwl. HaBecka. Mepnas nmocyaa (MepHbI€ CTakaHbl, KOJIOBI, IIUIHH/IPHI).
Ilpakmuueckas yacme.
[IpuroroBieHne pacTBOPOB MOBAPEHHOM COJIM 33JIaHHON KOHIIEHTPALIUH.
[IpurotoByieHue MUMyYero HAMUTKA U3 MUIIEBON COJbI, TUMOHHOM KHCJIOTHI, caxapa U aCKOPOMHOBOW KHUCIIOTHI: KaXKJas TpyIina
OMpeNeieT KOJIUYECTBO BEIIECTB Ha CBOE ycMoTpeHue. CpaBHEHHE U OOCYXXJICHHE MPUTOTOBJICHHBIX HAMMMTKOB C T.3p. BKYyCa,

¢dukcaruu HadM01aeMbIX 3PPEKTOB, PACUETOB MM BBIMOIHEHUS «HA IN1a30K», SKCIEPUMEHTAIBHON KYJIbTYPHI.



2.8 Hacvluennule u nepecvliuyeHHble PpACMEOPDL.
Memoouka evipaujueanus kpucmannos. Monokpucrami. Kpucraumueckue apy3sl. UTO Takoe «3aTpaBKay.
JleMoHcTpalus NEPEChIIEHHOT0 pacTBOpA alleTaTa HaTpusl.
Ilpaxmuueckas yacmeo.
[IpuroToBneHNE HACHIIICHHBIX U MEPECHIIICHHBIX PacTBOPOB. [IpUTroTOBIEHHE BOAHBIX PACTBOPOB MEIHOTO KyIOpoca, XJIOpuaa
HaTpus, caxapo3bl NI BbIPAIIMBAHUS KPUCTAUIOB. BhIpalivBaHue KpUCTAIIOB M3 PAacTBOpPa KAMEHHOM COJM UM MOJAUPOBAHHOM
COJIU: €CTh JIU pa3Hula. Iloyemy miisi BbIpalIMBaHHsS KPUCTAJUIOB KaMEHHAs COJb JIydllle, 4eM uoaupoBaHHas. [lomyueHue
OKpalIE€HHBIX KPUCTAIJIOB COJIM C MCIIOJb30BAHUEM IMHIIEBBIX KpacuTeied. BelpalyuBaHue KpHUCTAJUIOB MEIHOrO KyIropoca u3
BOJTHO-CITUPTOBBIX PACTBOPOB.

3. 3HakoMHMCSI ¢ MUPOM HAHOYACTHII

3.1 Mooenuposanue. Monienu B ecTeCTBO3HAHUH (TJI00YC, KapThl, (PU3UICCKHUE MOJICTH, OMOIOTHYECKUE MYJISIKH, KPUCTALTNICCKUE
peuieTku). Mojienu aToMOB U MOJIEKYJI B XUMUH.
IIpaxmuueckas yacmeo.
W3roToBnenne Mojeneil MOJIEKyI U3 MOJPYYHbIX cpeAcTB. PaboTa BooOpakeHwUsI.

3.2 Cmpoenue eewecmea. Pazmepot uvacmuy. Hanouacmuupl.
Ilpoexmuas 3a0aua Ne 1. Kak y3HaTh NpUMEPHBIE pa3Mepbl BUTAMUHHOIO Jpaxe «YHIEBUT», «PEeBUT», YIMaKOBKU KOTOPBIX
PacCIoJIOKEHBI Y BaC Ha CTOJIaX, HE OTKPhIBasi OaHOYEK.
lIpoexmnas 3aoaua Ne 2. 'Y Bac Ha cTonax HaxXOIsATCS MEPHBIM IIJIMHIP, KOJOa ¢ BOJOH, BECHl PHIYAXKHOI'O THUMAa ¢ HAOOpPOM
paszHoBecoB. [IpeoxuTe criocoOb! onpeeIeH!s: pa3MepPOB MOJIEKY BOJIbI (MMPAKTUUECKUI U TEOPETUUECKHIN).

Bonpoc.: OTHOCUTCA 1 MOJIeKyJia BO/Ibl K HaHovacTuiam? [loueMy BUpyChl Ha3bIBAIOT HAHOPOOOTaMU?



3.3 Konnouonvite cucmemvl: nouea, 2iuHa, NPUPOOHbIE B00bl, 6030yX OblM, MUHEPAlbl, X1e€d, MOIOKO, MACNO,
Kpoes...Konnouonsie u ucmunnwvle pacmeopwl. Ontudeckue cBoucTBa: «dhdexT TuHmansy, «SIBICHHE UCKPAIUXCS CIOCBY.
Komnnmonnnbie yacTUIbl M UX pa3Mepbl. Jkcnepumenmanvias 3aoaya Ne 1. Ha cTonax: ma3zepHasi yKa3Kka M JIa3epHBI (pOHApUK C
KpPacHBIM JIy4OM, JIBa XHUMHYECKUX CTaKaHa: B OJHOM 3aBapCHHBIN MaKETHK 4Yas, B APYyrom — uucrtas Boja. [Ipomycrure myd
JazepHoro (oHapuka dyepe3 cTakaHbl. B kakom cTakaHe, Mo-BallleMy MHEHHUIO, HaXOAWTCS KoJulomaHas cuctema? Ha uem
OCHOBBIBAETCS BAIIIE MPEANOI0KEHHUE?

Oxcnepumenmanvhas  3a0aua Ne 2. Bam Bbimanbsl pactBopbl amerara cBunia Pb(CH3COO), u momuaa xamus Kl, mrratus ¢
npoOupKaMu, CIIUPTOBAsi ropelika, Mpooupkojaepxkaresnb. B npobupky nameiite 2 mu pactBopa Kl (BeicoToit 2 ¢cM) U 3arem
npuieiite 2 M pactBopa Pb(CH3COO), . OOpa3syercs kenthiii ocanaok. Harpelite mpoOHpKy 10 pacTBOpeHHs Ocajka. 3aTem
OXJIAJIUTE TPOOUPKY OKOJIO 2-3 MUH U TIOMEIIAeM B COCYJ C XOJOJAHOU JeAsiHoN Boaon. Uto HabmogaeTe? UTo mpoucxoauT npu
BCTPSXUBAHUU TTPOOUPKHU?

HTak, BBl TOJBKO YTO OOHAPYKWUIU Pa3audre MEXTY UCTUHHBIMU PACTBOPAMH M KOJUIOMTHBIMH pacTBopaMu. B mociemHux BbI
HaOmogaM TposiBiieHne onTudeckux 3 dexTor: «dddexkt Tungams» (dkcm. 3aa. Nel) U «sIBIEHUE UCKPSAIIUXCS CIOEB» (IKCII.
3a1.Ne2).

Bomnpoc: Kak noka3aTh, 4TO MbUIbHBIA pacTBOp sBisieTcsl KojuiouaHou cuctemoit? (Ilo paccestHuto cBeta B pacTBOpe -KOHYC
Tunpans).

UTO mpOMCXOAWT €Clii B MBUIBHBIA pacTBOp 100aBUTH MoBapeHHYI0 coib? (IIpo3paunsiii mpexzae pacTBOp pe3KO MYTHEET,
00pa3yroTcs KPYIHBIE XJIOMbs). 3HAKOMCTBO C SIBICHUSMU KOATYJISIIIUA U BhICAJTMBAHMSL.

lIpoexmnas 3a0aua Ne 1.]IBa y4eHHKa MPUTOTOBUIIM CMECh U3 PACTUTEIBHOTO Maciia U BOJbBI: 100aBUB MOJOBUHY YaHOW JIOKKU
maciaa B 200 mur Bombl. OIMH M3 HUX YTBEP)KIAeT, YTO TMOJYUYCHHAs CMECh SBIISICTCS KOJUIOMIHBIM PAacTBOPOM, a JIPYrOW 3TO

orpunaer. Kro npas? CBoO OTBET WIIOCTPUPYHTE CHUMKamMu Ha MoOmiIbHOM Tenedone. (IIpaBel 00a yuyenuka. Bee 3aBucuT ot



3.4

3.5

O0COOCHHOCTEH MpUroTOBICHUSI cMecu. Ecam mpocTo pa3merath Maciio B BojJie, TO KOHyc TuHaans He HabOmogaercsa. Eciu ke
aKTUBHO B30QJITHIBATh CMECh B T€YCHHE HEKOTOPOTO BPEMEHHU, TO CMECh MYTHEET M B TaKOM PACTBOPE XOPOIIO BUIEH KOHYC
pPacCessTHHOTO CBETA, TO €CTh MOSBISAIOTCS MEJIKOJIUCIIEPCHBIE YACTULIbI KalleJIeK Macia).

BbpIBO: KOIOMAHBIE PACTBOPHI MOKHO OOHAPYXHTH MO ONTHYECKOMY TecTy «ddpdext TuHmans», KOTOpsld 0OHApyKUBaETCH,
€CJIM KOJUIOU IHBIE YAaCTULIbl HE IPEBBIIIAIOT IUANa30H HAHOPa3MEPOB.

Memoowl u cpeocmea IMRUPUYECKO20 UCCTIE008AHUSL.

Ha npenpiaymux 3aHstusix Bbl BBINONMHSUIM SKCIIEPUMEHTAJIbHBIE W MPOEKTHhIE 3ahaud. Kak Bbl JymaeTe, Kakue METO/IbI
MCCJIEIOBAHMS BBl UCTIOIB30BAIIN ?

1. HaGmronenue. 2. DxkcnepumenTt. 3. M3mepenue. 4. CpaBHeHue

BcnomuuTe 3amaHusi, MPOCMOTPUTE CBOM 3alUCH W TPOKOMMEHTHPYWTE WX C TOYKHM 3PEHUS] HCIOJIb30BAHHBIX METOJIOB
uccienoBanus. Yem Bbl MOJIB30BATUCH, YTOOBI PEIIMTH MOCTABICHHYIO MIEPE BAMU IIPOOIEMY.

Illpoexmuas 3adaua Ne 1. Haiinutre, yeMy paBHa IUIOTHOCTb alIOMUHHUEBON (GOJBIM M MEIHOM WM CTaJlbHOM OOJBAaHKU
HENPaBUJILHOW (POPMBI, KOTOPBIE JIEXKAT Ha BaluX cTojiax. Maet obcyxnenue.

JIOMKHBI MPEIOKUTh TUTAH PEIISHUsT dTOW 3a/aud, ONPEJEIUTh KaKhue HEOOXOAMMBI M3MEPHUTENbHBIE TPUOOPHI IS PEIICHUS
9TOM 3aJ1a4u.

CpaBHUTH HalJICHHOE 3HAYEHUE TUIOTHOCTH AJIFOMUHUS, MEIM UK CTAIM CO CIPABOYHOM BEJIMUMHOM.

Kaxk cmenenv usmenvuennocmu enusem Ha o00wyr0 naowadsb conpukacarouwuxca uacmuy. OObEMHBIE B3PBIBBI Ha
MYKOMOJIbBHOM 3aBOJIE, JIPEBECHO-CTPYKEUHOM mnpeanpustuu. [loyemy Henb3s HUCHOJIb30BaTh OEH3MH JUIsI PO3KHUIa JpPOB.
BcnoMHUTH «4TO Takoe TUIOMIAAbY, «SAUHHUIIBI U3MEPEHUS TUTOIIAIN.

Ilpoexmuas 3adaua Ne 1. Y Bac Ha cronax HaxoAsTcs MO0 KyOuk PyOwka, mubo ManeHbkas ymakoBKa caxapa-paduHajia.

Haiinute miomaae 1eiaoro Kyouka v oOIIyr0 Iiomaas 9 mManbix KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIIONW KYyOWK; WU IEJ0M



YIAKOBKHM caxapa U OOIIyI0 IUJIOMIAJb BCEX KYCOUKOB caxapa B ymakoBke. CpaBHUTE 3HAUECHUS IUIOIIAIU IEJI0oM (QUrypsl u
CyMMapHOH 1uiomianu ee yacteil? Kakyro 3akOHOMEpHOCTh MbI MOKEM Ha0II01aTh?
3.6 Hanooovekmovt u 00yC106/1€HHOCHb UX YHUKAIbHBIX CGOIICHE PE3KUM yeenudeHuem HI0uaou NOBEPXHOCHMU YACHMUY'
HAHOYACTHUIIbI, HAHOIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPHUKH, ICHIPUMEPHI, IIEOJIUTHI, KBAHTOBBIC TOUYKHU.
Ilpoexmuas 3a0aua Ne 2. Yxo nocs umeet jymuHy 12-13 mm, a gacturia maraetuta Fe304 — 20 uM. YBenuubTe ux B 1 Musmapa
pa3. C xakumu 0oObEKTaMHu BBl Tenepb OyjeTe ux cpaBHUBaTh? Kakue Qusnueckre BeIMYMHBI U3MEHSIOTCS TMPH HU3MEHEHUU
JIMHEWHBIX pa3MepOB?
Ilpoexmuas 3a0aua Ne 3. Cxonbko nucToB Oymaru A4 Boiietr B crakan oobemoM 100 mi?
Kaxxnoil rpymnme BblaHbl TucThl Oymarn A4 u xumudeckue crakanbl oobemoM 100 mi. Kaxpas rpymma MileT OTBET Ha 3TOT
BOIIPOC.
[Ipennaraem momoIilb: COMHUTE JUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIILIO B OJIMH CTaKaH?
Haiigure mnomane oraensHOro nmucra A4 u miuom@ajp MOBEPXHOCTM XUMHYECKOrO CTakaHa. Halaurte cyMMapHyrO IUIOIIAb
KOMKOB Oymaru, HaXOJIAIIUXCs B CTaKaHe?
JlemaroT BBIBOI: OHA OKA3aJaCh 3HAYUTEIHHO OOJIBIIIE TUIOMIAIN ITOBEPXHOCTH CTaKaHa.
Kakum 006pa3oM MBI yBETHYUIN CYMMAapHYIO TIJIOMIAh TOBEPXHOCTH OyMaru? (Y MeHbIIeHHEM 00beMa OJTHOTO JIHCTA)
3.7 Hanooovekmovt u 00yCcn061€HHOCHb UX YHUKAIbHBIX CEOUCHIE PE3KUM YGeIUYEHUEeM NIA0uia0U NOEEPXHOCMU YACMUY'
HAHOYACTHUIIbl, HAHOTJIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPUKH, JCHAPUMEPBI, IIEOJIUTHI, KBAHTOBBIE TOYKH.
llpoexmuas 3a0aua Ne 4. Haiinute muiomaab CBOEH 4YepenmHON KOPOOKM M CpPaBHUTE €€ C IUIONIAJbI0 MOBEPXHOCTH OOJBIITUX
TONTyIIAPUI ¥ 9e€PENHOM KopoOkH, ecim S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rae r=C/2x.
OObsicHeHME: 0OJIbIIIAsI TUIOMIAh OOJIBIINUX MOTYIIAPUNA OOBSICHICTCS HATMYMEM MHOTOUYHUCIICHHBIX CKJIQJIOK.

9KcnepuMeHmaﬂbHaﬂ sa0aua. Ha cromax HaxXogATCA CTaJlbHas KHOIIKA, JKEJIC3HBIN I'BO3b, KyCOUYCK MEIHOU IMPOBOJIOKHU, MCOHAs



CKpETKa, TPaHyjbl aJlOMUHUS W IIMHKA, IITaTUB C MPOOMpPKaMH, coisiHas kuciora. [loMecTuTe mpenyiokeHHbIE Teja Ha JHO
MPOOUPOK U T00ABHTE 3aTEM COJISHYIO KUCIOTY (BBICOTA CTOJIOA )KUIKOCTH TPUMEPHO 1,5¢cM).
Onuiure, 4TO Bbl HAOMIOAETE B KAXKI0M U3 TPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PSIIOM HAMPSHKEHUN METAILIOB.

Hassanue o0nexra | HasBanue Yrto HaOmrogaeMm | Jlesee nim
METajia, u3 npaBee
KOTOPOTO OTHOCHUTEJILHO
cleaad OOBEKT H;, B sn/xum
pany

BriBOA: ¢ KMCITOTON B3aUMOAEHUCTBYIOT METAILIBL: ..........
C KMCJIOTOM HE B3aUMOJICUCTBYIOT METAJUIBL: ........
- 3aganue o yueoHnky M.A. AXMeToBa: 03HAKOMBTECHh C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJMCh TTpoTHBOpeuneM? Meab u cepedpo B HAHOCOCTOSTHUAX CIIOCOOHBI B3aMMOJIEUCTBOBATH C KHCIOTaMHU.
VYBenuueHune mion@aan MNOBEPXHOCTH PEarupyonX YacTHI] BJIUSET HE TOJIBKO Ha CKOPOCTh peakiuu (00beMHBIE B3PbHIBbI), HO U Ha
XapaKkTep XUMHUYECKUX CBOMCTB.
[IpoekT «B nonckax KOJIOUIHBIX PACTBOPOBY
4. XuMusl Ha cTpPaxe 310POBbSI.
4.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
Ilpakmuueckas wacmeo.

W3roToBnenne Moaenn MOJIEKYIIBI Homa. DneKTpoHHas, rpaduyeckas Gpopmyia ioaa



[IpoekT «OOHapy:xeHHe KpaxMasa B IPOIYKTaX MUTAHUS.
4.2 «Mapzanyoekarn. Ilepmanzanam kanus. Mapraden 1 €ro CTCIICHH OKUCICHHS
Ilpaxmuueckas yacmeo.
Ornpenenenrne MaccoBOM 101U KUCJIOPO/Ia B MOJIEKYJIE€ lIepMaHTraHaTa Kajus.
Pacuetr oTHOCHTENBHOM TNIOTHOCTH KHUCJIOPO/Ia IO BO3YXY.
COopka mpudopa 115t TOTyYEHUsI KUCIOPO/1a METOJAOM BBITECHEHHUS BO3/1yXa.
OkcnepuMeHT: cOopka mpubdopa asisi pa3ioKeHus nepManranHara kaiaus. KauecTBeHHas peakiusi Ha KUCIOPO/I.
[{BeTHBIC peaklMy ¢ IEPMaHTaHATOM Kalus (Hamp., IepMaHTraHaT Kaius U CyJab(UT HATpHs, JIp.)
4.3 Ilepekuco 600opooa. Ceoiicmea u npumeHenue nepokcuoa ¢00opooa. CTeneHb OKUCICHUS KUCIOpOoAa B MOJICKYJIE TIEPOKCH 1A
BOJOPOJIA.
Peaxuus paznoxxenust nepokcuia Bojoposa. Kak nmpoBectu sKCIepuMEHT.
Karanuzaropsl. Oxcun mapranua (1V), depMeHT katanaza — KaTaau3aTopbl PEAKIIUU PA3JIOKEHHUSL.
Ilpaxmuueckas yacmeo.
Oxcun mapranmna (1V): Hanucats GopMymy BelecTBa M ONMPEACIUTh CTENEHb OKUCICHUS.
Tpu npoOupku, B KaXk10i HAXOAUTCS HECKOJIBKO MJI allTEYHON MEepPEeKrcH Bojopoaa. Bo BTOPyr0 U TpeThi0 MPOOUPKH TOMECTUTE

coOoTBeTCTBEHHO OKcul Maprania (1V) (Ha KoHuMKe mmaTens) U CBeXKeHAaTePThIk KapTodens (Ha KOHYUKE TIMaTess).

Howmep npobupku | Uro nobaBuiu Uro Habnogaem

Hanucarp ypaBHEeHUE peakuuu ¢ 0003HAUYEHUSAMH YCJIOBHUH €€ MPOTEKaHuUs.

[Ipoucxoaut nu peakiusi B nepBoid mpodupke? [lpennoxkutre mpubop Ajig MOJy4YEHHUs] BOJAOPOJA MPU Pa3T0KEHUH IMEPOKCHAA



BOJIOpOJIA.

4.4 Auyemuncanuyunosan kucioma. Ackopounosasn kucioma. KuciotHocts cpenpl. pH — MHIMKATOPBl CBOUMH PyKaMH.

Hpaxmuuecxaﬂ yacmo.

Onucanue Qu3nueckux CBOWCTB. [IpUroToBlieHHE pPacTBOPOB

alleTUJICATUIIMIOBOM U acKOpOMHOBOM KuCHOT. JlelcTBUe

UHIUKATOpOB ((heHondrarenHa, JakKMyca 1 METUIIOPAHIKa) HA UX PACTBOPHI.

WHIUKATOPHI AneTuncaauimiioBas AckopOMHOBAsE KMCJIOTA
KHCJIOTa

denondranenn

Jlakmyc

METHUJIOPAHK

[IpuroroBieHne oTBapa KpacHOW KamycThl. HaOmrojeHrne n3MeHEHUs IBETa OTBapa B Pa3HBIX pPacTBOpax (yKCyCHas, JIMMOHHAs,

acKOpOMHOBasi KHUCJIOTHI, TMOBAapeHHAas COJib, Ta3WpOBaHHAs BOJA, HAIIATHIPHBIN COHPT, THUIIEBas COJa, PACTBOP MbLIA U

CTUPAJIBHOTO MOPOIIKA).

B3aumogeiicTBue ackopOMHOBOM KHUCIOTHI C HoAoM. Bompoc: nmnsi kakux Ieneid MOKHO HCIOJb30BaTh 3TY peakiuio? (s

OOHapyKEeHHS ACKOPOMHOBOM KUCIOTHI B IPOYKTaX MUTAHUS).

..........

I pearent 2 peareHt Uto wHabmomaeM mnOpu HUX
acKkopOMHOBas non B3aMMO/ICCTBUH

KHCJI0Ta

duznueckue dusnyeckue

CBOMCTBA: CBOWCTBA: .........




4.5 «3enenka» unu Opunnuanmogwlil 3enenwiil. 1{BeT mopoukooOpa3HOro OpUIUIMAHTOBOIO 3ei1eHoro. IIpakTuyeckoe 3HaueHue U
MOJy4YECHUE.
IIpaxmuueckas yacmeo.
duznueckre cBOWCTBa OPUILTMAHTOBOTO 3€JIEHOTO
Kak moka3zarh NOMIMHHOCTH OPHITMAHTOBOTO 3eieHoro. IIpoBeneHHe IOCIIENOBAaTENIBbHBIX PEAKIUid B OJHOM IPOOHpKEe ¢
OpUJUTMAHTOBBIM 3€JICHBIM: BHayayie B MPOOUPKY M00ABUTH KOHIIEHTPUPOBAHHOW COJISTHOM KHMCIIOTHI, a 3aT€M pacTBOpa IICIIOYH
NaOH. Odopmienue paboThl MO CBOEMY YCMOTPEHHIO. 3areM OOCYyAMTh: Kak 3aUKCHPOBAIM pE3yIbTaThl AKCIIEPUMEHTA
(M3MEHEeHHUe 1IBETa, BBITIAJICHUE 0CAIKA).
[TpoekT « MOXHO JI KCTI0JI30BaTh OPUJIMAHTOBBIN 3€JICHBIN KaK MHIUKATOP KUCIOTHOCTH CPEIbI»

4.6 «MbLno uydecnoe»: X03UCTBEHHOE U TyaJeTHOE, JKUIKOE U TBEPJIOE.
Ilpaxmuueckas yacmeo.
JlelicTBHE TakMyca Ha pacTBOP MbLIa, PAaCTBOP CTUPAIBHOIO MOPOIIKA
(IoKa3aTeNbCTBO IIETOYHOrO XapakTepa MOIONIUX CPEeACTB). M3yueHue 3THMKETOK TBEPJIOro M JKUJKOrO MbLIa (pa3ihuuue B
XUMHUYECKOM cocTaBe). PacTBopeHue Mbliia B )KECTKON U AUCTHWIIMPOBaHHOU Bojie. Dddext Tunnmans.
[IpoekT «MpbL1oBapeHue»

5. Xumus nuim

5.1 Caxap, kpaxman, yennion03a — poOCmMeEeHHUKU 2THOKO3bL.
Urto Takoe auabder. [ mukeMuyeckuil MHAEKC MPOIYKTOB MUTAaHUSA.  XHUMHUYECKHE MOJCIACTUTENIN U UX KOBapCTBO.
Ilpakxmuueckas yacmeo.
OmnpeneneHre NPOIYKTOB C BBICOKMM TMTUKEMUYECKUM UHAEKCOM (paboTta ¢ Tabnuiiei).

OmnpenensieM MOJCIACTUTENHU: acapTam, COpouT .... (PaboTa ¢ aTuUKeTKaMu.



OnbIT: B3aUMOJEHCTBUE TIIFOKO3bI € TUApOKcHaoM Meau (1), cBeXenpuroToBIEHHBIM.
HccnenoBanre n3MEeHEHHS COJIEPKaHUA TIIIOKO3bI B KPOBH IMOciie  cOalaHCHUPOBAHHOTO 00ena u mocie ynorpednaenus gactdyna:
KHPHUEILIKOB,YUIICOB, CIAJJKMX Fa3UPOBAHHBIX HAITUTKOB.
5.2 Antomunuir: eenuxkuit u yycachoiii. llouemy He cIleyeT IIOJIb30BaThCA aMOMHHHEBONM mocynoi? ComepHUK KaJIbIIHS.
Octeonopo3. MeTaiiibl KOHCEPBHON OaHKHU.
Ipaxmuuyeckas paboma.
CBoiicTBa aJIFOMMHUS U 00JIACTH MPUMEHEHUS AJIFOMUHMSI HA OCHOBAHUU €0 CBOMCTB (1moBTOpeHue). CocTaBUTh TabIUILy, KJIacTep
WU CXEMY.
[IpoBeneHre XUMUUYECKUX PEaKLMid, XapaKTepU3yomux aM(poTepHble CBOMCTBA COSMHEHUIN AITIFOMUHUS.
OmnebiT 1. AFOMUHMN U COJIAHAS. KACIIOTA.
OmnebiT 2. X510pu antOMAHUS U TUAPOKCU HATPHS
OmnebiT 3. 'mapokcu antOMUHUSA U COJISTHAS KUCTIO0TA

OmnpIT 4. 'napoKcHa amOMUHUS U TUAPOKCU HATPUS

HasBanwue onbiTa Yro HabIrO1aEM YpaBHEHNHE XUMUYECKOW peaKIuU

BeBOm: ...
[TpoekTt «Ee BennuecTBO — KOHCEpBHAsA 0aHKA: SKCIIEPUMEHTAILHOE OMPEICIICHIUE METAJIIIOBY.
5.3 Ykcycnasa kucnoma. CTolioBbI YKCYC, YKCYCHasl 3CCEHIIUsI, JieAsHas YKCYCHasl KUCIoTa: B ueM pa3Huiia. CBOMCTBA YKCYyCHOM
KHUCJIOTBI U €€ TpuMeHeHnEe. PU3NO0IOrNYE€CKOE BO3ICHCTBUE KUCIIOTHI.
llpakxmuueckas paboma.

CocTtaBiieHne TOHATUHHOMN CXEMBI: «UTO S 3HAI0 00 YKCYCHOW KHCIOTe»  (MHAUBUAYaJIbHO, TUOO B TPYIIIE).



PacueT KoHUEHTpaly KUCIOTHI IpU €€ pa30aBiIeHUN.
KHUCIOTHOCTB pacTBOPOB MUILEBOM COMBI U YKCYCHOM KUCIIOTBHI.
["amenune nuIeBon coabl YKCYCHOM KACIOTOM: TPU3HAKA XUMHYECKON
peakuuu (BBIIEICHHE Ta3za, pe3Koe yBeIMUeHHE oObeMa peakIUMoHHOM cmecH). I[lOBTOpUTH peakluio TalleHHs COIbI C
UCIIOJIb30BaHUEM MHAMKAaTOpa (Hamp., OTBapa KpPacHOKOYaHHOW KamycTel). J[ias uero HeoOXoaumo ObUIO TNpUMEHEHHE
WHAUKaTOpa?
OOpaTuTh BHUMAHKE, YTO BBIJICJICHHUE I'a3a YaCTO COMPOBOXKIACTCS
yBEIMYEHHEM 00beMa peakIIMOHHOM cMecu. Kakue Mepbl peaocTOPOKHOCTH
HY>KHO COOJIIOJIaTh MPU MPOBECHUN TAKUX PEAKIUA?
5.4 «Conenasn nawa xcu3znv) (IOBapeHHAs COJb, MOTAIll, [IyTaMaT HATPHSL. ...... riay0epoBa cojib, MEIHBIN Kynopoc...... )
[lumeBas cojga, NUThEBas COJla, KAJbLIMHUPOBAHHAS COJa, KayCTHYEeCKas CoOJa: OJWMHAKOBBIE WM pa3Hble BEIIECTBA.
KauecTBeHHbIE peakuy B XUMUU.
IIpakmuueckas paboma
OnpenenuTh: Kakoe U3 BEHIECTB (MHUILEBas COJA, KayCTHYECKas COJa, KaJIBLIMHUPOBAHHAsS COJA) SIBISIOTCS COJSIMU YTIOJBHOM
KHCJIOTBI.
Omnpit 1. [lelicTBUE MHIUKATOPAMU.

OmnebIT 2. [lelicTBUE Ha pacTBOPHI MUILEBON U KAYCTUUECKOM COJIbl YKCYCHOM KUCJIOTHI

HazBanwue omnrniTa Yro Habmrogaem BriBog

BeBoga: ..........

[IpoBeneHrEe OMBITOB MOATBEPAKAACT, YTO MHUIIEBASI COJA, KAJIBIIMHUPOBAHHAS COJa — 3TO COJIA CIA0OW YroJbHOM KHCIOTHI, a



KayCTHYCCKas Co/Ja — paCTBOPUMOC OCHOBAHHUCE.

O6CYI[I/ITB, KaK n0Ka3aTb OIIBITHBIM ITYyTCM, UTO IMMIOICBAA COAA ABJIACTCS KHCJIOU COJIBIO.

9.5 Bpeo numpamog: mugp unu npaeoa. 11051b3a HUTPATOB: BaXKHEUIIIME MUHEPAJIbHBIE YI0OpEHUS KaK HUCTOYHUK a30Ta. KpyroBopot

azora. IloueMy BeHepMHA MYXOJIOBKA ITO€JAaeT HACEKOMBIX (TaK OHA BOCIOJIHSAET HEJOCTAaTOK a30Ta B OOJOTHCTBIX MeECTax).
HuTpaThl B kKauecTBE MUILEBBIX KOHCEPBAHTOB. Kakue mpeBpailieHus NporucXoIaT ¢ HUTpaTaMu B OpraHu3Me 4esioBeka. A30T U €ro
CTEIICHU OKHMCJICHUS.

Ilpakmuueckas wacmeo.

OmnpeneneHrne MacCOBOM J0JIM a30Ta B KaJWWHOW, HATPUEBOM M aMMOHMIHON cenuTpe. BpIBoJ: Kakoe w3 HUX Oojiee HEHHOE
a30THOE y00peHue.

[IpoekT «BnusiHue a30THBIX yA0OpPEHUN HA POCT CaXKEHIIEB (haCOT.

6. PaGora Hag npoekTtamu — S 4

6.
7.

Oman evibopa memul, NOCMAHOBKU Yeu, 3a0ay UCCTIe008AHUSL .

Oman 6vl08UINCEHUS 2UNOME3DL.

Oman naanuposanus nymu OOCMUMNCEHUS yYelell UCCIe008AMeNbCKUX (NPpoeKkmuvlx) pabom u 6b100pa HeobX00UMO20
UHCIPYMEHMAapUsl.

Oman nposedeHus yuebOHO20 UCCLEO008aHUS (MPOEKMHOU pAOOMbl) C NPOMENCYMOYHLIM KOHMPOJEM 3a XOOOM BbINOJHEHUS U

KOoppeKyueu pe3yibmamos.

10.9man ogopmnenus, npeocmasnenus (3auumoi) npooOykma npoeKmuotl pabomaol
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