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BBenenue

B o0yuenun xumuu O0JiblIOE 3HAYEHUE UMEET SKCIIEPUMEHT. AHaAIU3UpPYs pPe3yibTaThl
IPOBEIEHHBIX OIBITOB, ydYaluecs yOeXIalTcsi B TOM, YTO T€ HWJIM HHbIE TEOPETHUYECKHE
IIPEACTABJIICHUS. COOTBETCTBYIOT WJIM IIPOTUBOPEYAT PEAIBHOCTU. TOJNBKO OCYLIECTBIIAA
XUMUYECKUM DKCIEPUMEHT MOKHO IIPOBEPUTH JOCTOBEPHOCTH IIPOTHO30B, CJACJIAHHBIX HA
OCHOBAHMHU TEOPHH. B mporecce IKCHEpUMEHTATBHON pabOThl ydyaliuecs MPUOOPETaloT OIbIT
MO3HAHUSL PEAIbHOCTH, SBISIONIMICA BaXKHBIM ATAarioM (HOPMHUPOBAHHS y HUX YOexKIEHHH,
KOTOpBIE, B CBOK OYE€pElb, COCTABIAIOT OCHOBY HAY4YHOIO MHUPOBO33peHusA. Peanmzanus
yKa3aHHbIX II€JIeil BO3MOXHA IPU OCHALIEHUU LIKOJBHOIO KaOWHETa XUMHUHU COBPEMEHHBIMU
npubopamu U obopynoBaHueM. B paMkax HalnmMoHanbHOro nmpoekrta «OO0pa3zoBaHHE» 3TO CTalO
BO3MOXHBIM OJ1arofiapsi CO3JJaHuI0 B 0011€00pa30BaTEIbHbIX OPraHU3ALMX, PACIIONOKEHHBIX B
CEeJIbCKOM MECTHOCTM M MalbIX TIOpOJax, LEHTPOB OOpa30BaHMs €CTECTBEHHO-HAy4HOH H
TEXHOJIOrM4ecKkor HamnpasieHHocTell «Touku pocta». BHeapenue »s3toro oOopynoBaHus
MO3BOJIUT KAYECTBEHHO MU3MEHUTH Ipoliecc 00yueHuss XuMuu. KolnyecTBeHHbIE SKCIIEPUMEHTBI
MO3BOJIAT TOJNYYaTh AOCTOBEPHYIO HWH(POPMAIMIO O MPOTEKAHHH TE€X WJIM HWHBIX XMUMHUYECKHX
mmporeccax, O CBOWCTBax BewiecTB. Ha OCHOBE MOJIyYEHHBIX 3KCIEPUMEHTAIBHBIX JaHHBIX
o0yyaeMble CMOI'YT CaMOCTOSITENIbHO JIelaTh BBIBOJBI, 00O0OIIATh pPE3yJibTaThl, BbIABIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO Oy/eT COoCOOCTBOBATH MOBBIIICHUIO MOTUBALUM O0Y4YEHUs
MIKOJIBHUKOB. LIeHTpbl 00pa3oBaHUs €CTECTBEHHO-HAy4HOM HampaBieHHocTH «Touka pocray
CO3/1aHbl C LIEJbI0 Pa3BUTUS y OOYYAIOUIMXCS €CTECTBEHHO-HAyYHOM, MaTeMaTHYecKOM,
MH(OPMALIMOHHONW TI'PaMOTHOCTH, (POPMUPOBAHUS KPUTHUYECKOI'O U KPEATUBHOI'O MBILUICHMUS,
COBEPIICHCTBOBAaHUS HABBIKOB E€CTECTBEHHO-HAy4YHOM HAIIPABICHHOCTH, a TaKXe s
NPAaKTUYECKON OTPaOOTKM y4eOHOTO MaTepHaa 1o y4eOHbIM MPeAMETY «XHUMUS.

Heab: pa3BuBaTh JUYHOCTH peOeHKa, QopMupys €  TOAJAEpXKUBasg UHTEpeC K
XAMHH; YIOBIECTBOPUTH TO3HABATEIBHBIE 3aMpPOCHl JIETEH, pPa3BHBATh HCCIIEIOBATEIbCKHI
MOAXO0J K M3YYEHHUIO OKPYKAlOLIEro MUpa U YMEHHE IPUMEHATH CBOU 3HAHUSA HA IPAKTHUKE,
pacCIIMpUTh 3HAHMS YYalUXCSd O MPHUMEHEHHH BEUIECTB B MOBCEAHEBHOW KW3HH, PEaIU30BaTh
OOIIEKYIbTYPHBIH KOMIIOHEHT; MIPOJOJIKUTH
dbopMHupoBaHME 3HAHUW, YMEHMH M HaBBIKOB CaMOCTOSITEIBHOW OSKCIEPUMEHTAIHHOU U
HCCIIEIOBATENILCKOM JEATENBHOCTU U PAa3BUTHE HMHAUBUIYAJIbHOCTA TBOPYECKOTO ITOTEHIIMANa
YYEHHUKA

3apaum.

ITo3HaBaTe/IbHBIE:

CdopMupoBaTh HABBIKH SJIEMEHTAPHOW HCCIEAOBATEIIBCKON paboTHI;
PacimpuTh 3HaHUS yyaluxcs M0 €CTECTBEHHOHAYYHBIM JUCIUIUINHAM;
HayunTte npuMeHATh KOMMYHHUKATUBHBIE U IIPE3EHTALMOHHBIE HABBIKH;
Hayuuth opopmiiaTh pe3yiabTaTsl CBOEH pabOThI.

R .

PasBuBaroumme:

1. Pa3BuUTh yMeHHE NPOEKTUPOBAHUS CBOEH AEATEIBHOCTH;

2. Croco6cTBOBaTh Pa3BUTHIO JJOTMUYECKOTO MBIIIICHHSI, BHUMAHUS;

3. IIpomomxuth (opMupoBaHHE HABBIKOB CAMOCTOSITENBHOW pPa0OTBl C pa3IMYHBIMU
MCTOYHUKaMU UH(GOpMaIuy;

4. TIponomKuTh pa3BUBATh TBOPUYECKHE CIOCOOHOCTH.



BocnurareanHsbie:

1. IIpomoykuTh BOCHMTAaHME HABBIKOB JKOJOTMYECKOM KYJIBTYPBI, OTBETCTBEHHOI'O
OTHOLLEHHUS K JIFOASAM U K IIPUPOLE;

2. CoBepuIeHCTBOBATh HABBIKU KOJUIEKTUBHOW PabOTHI;

3. Cnoco6cTBOBaTh MOHUMAHUIO COBPEMEHHBIX HPOOJIEM SKOJOTMH U CO3HAHHUIO HX
AKTYaJIbHOCTH.

IInanupyemsie pe3yJbTaTbl OCBOCHHUS 00yYAIO MMM CS NPOrPaMMBbI
(BHey4eOHOM) BHEYPOUHOM AeATEIbHOCTH

JIn4HOCTHBIE pe3y/IbTaThI:

® 0CO3HaBaThb €AMHCTBO U LEJIOCTHOCTh OKPYXAlOUIEro MHUpPA, BO3MOXHOCTH €ro
M03HABAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JOCTUKEHUM HAyKH;

® [IOCTENEHHO BBICTpaUBaTh COOCTBEHHOE IIEJIOCTHOE MHMPOBO33PEHHUE: OCO3HABAaTh
noTpeOHOCTh W TOTOBHOCTb K CaMOOOpa3oBaHMIO, B TOM YHCIE M B paMKax
CaMOCTOSITENIbHOM J1€ATENbHOCTH BHE IIKOJIbL;

® OIICHUBaTh J>KU3HEHHbIE CUTyallUM C TOYKM 3peHHs Oe30macHOro obpasa XHU3HH U
COXpPaHEHMs 3/I0POBbSI;

® OLIEHUBATh 3KOJOTMYECKUI PUCK B3aMMOOTHOLIEHUH YEJIOBEKA U TIPUPO/IBL.

e (QopmMHpOBaTH 3KOJOTMYECKOE MBILIUIEHUE: YMEHHME OLICHUBATh CBOIO JEATEIbHOCTb U
NOCTYNKHU JPYIHX JIOJIEH C TOUKHU 3PEHUS COXPAHEHUS OKpYXKarollel cpelpl - rapaHTa
KHU3HU U OJ1aronoty4us jioieil Ha 3emiie.

MertanpeaMeTHBIMH pe3ylbTaTaMd H3y4deHMsT Kypca «Mup XUMHH» SBISETCS
(dopMupOBaHUE YHUBEpCANbHbBIX YueOHBIX aercTBuil (YVY ).

PerynstuBubie YY/I:

® CaMOCTOSATENIbHO OOHapyXHBaTh M (POpMyIUpoBaTh y4eOHYIO MHpoOIeMy, ONpeaessTh
1eJTh y4eOHOU IeITeIbHOCTH;

® BBIIBUTATh BEPCUU peLICHHs MpoOIeMbl, 0CO3HaBaTh KOHEUHBIN Pe3ysbTaT, BHIOUpATh U3
NPEJIOKEHHBIX U HCKaTh CAMOCTOSITENILHO CPEACTBA JOCTHXKEHHS LIENH;

® OCYIIECTBIIATH IIEJIETOJIaraHne, BKII0Yas MOCTAHOBKY HOBBIX Iielieil, mpeoOpa3oBaHUe
NPaKTUYIECKOH 3a/1a4M B TIO3HABATEIILHYIO;

®  COCTaBJIATh (MHAUBUAYAJIBHO WM B TPYIIIE) IUIAH PEIIeHUs MpoOIeMbl;

e palortas MO IUIaHy, CBEPATh CBOU JIEHCTBHS C IIEIbIO U, TPU HEOOXOAUMOCTH, UCIIPABIIATh
OLIMOKH CaMOCTOSATENBHO;

® VUYUTHIBATh Pa3HBIE MHEHHS M CTPEMHUTHCS K KOOPIWHAIMW Pa3IMYHBIX TO3HMIUN B
COTPY/IHUYECTBE;

® B JMaJoOre C yYUTEJIEM COBEpIICHCTBOBATH CAMOCTOSTENILHO BhIPAOOTaHHBIE KPUTEPHH
OLICHKH.

e [lo3naBateabnbie YY/I:

® aHANMM3WPOBATh, CPABHUBATH, KJIACCU(UIMPOBATH W 0000maTh (akThl U SBICHUS.
BBISBIATh MPUYUHBI M CIICJICTBUS MPOCTHIX SIBJICHU.

® OCYIIECTBISTH CpaBHEHHUE, KJIACCU(UKAINIO, CAMOCTOSATEIHHO BHIOMpAasi OCHOBAaHUS U
KPUTEPUU JJI YKa3aHHBIX JJOTUYECKUX ONEpalnii;

® CTPOUTH JIOTHYECKOE PACCYXKACHHE, BKIIOYAIONIEE YCTAHOBJICHHE MNPUYHMHHO-
CIIEICTBEHHELIX CBS3EH.



® CO3[aBaTh CXEMATHUYECKHE MOJEIU C BBIJACICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
o0BeKTa.

®  COCTaBJIATH TE3UCHI, PA3JIMYHBIC BUJIBI MNIAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.).

e npeoOpa3oBbIBaTH MH(OPMAIIMIO U3 OAHOTO BUJA B IPYTroi (TaOIHITy B TEKCT U TIp.).

® yMETh ONPENCNATh BO3MOXKHBIE HCTOYHHKH HEOOXOIMMBIX CBEICHUH, MPOU3BOIUTH
MOWCK MH(OPMAITUH, aHATH3UPOBAThH U OIIEHUBATH €€ JOCTOBEPHOCTD.

e 00001IaTh MOHATHUS - OCYLIECTBIATH JIOTUYECKYIO OMEpaIuio Mepexoaa OT MOHATUH ¢
MEHBIINM 00bEMOM MOHATHUSAM C OOJIBIIUM 00BEMOM;

® CTPOUTh JIOTHYECKHE PACCYXKICHHUS, BKJIIOYAMOIINE YCTAHOBJICHHWE TMPUYUHHO-
CIIEICTBCHHBIX CBSA3CH.

® OOBSCHATH SIBJICHHS, IWIPOLECCHl, CBSI3M U OTHOILIEHHUS, BBIBISIEMBIE B XOJI€
UCCIIEIOBaHMS, OCYIIECTBIISATH BBIOOP Hanboee 3 PeKTUBHBIX CIIOCOOOB PELICHHS 33124
B 3aBHCHUMOCTH OT KOHKPETHBIX YCIOBHIA.

KommynukaruBubie YY /I:

e yMmeTh (HOpMYyTUpPOBaTh COOCTBEHHOE MHEHHE M TIO3UIHI0, apTyYMEHTHUPOBATh €€ H
KOOPJMHUPOBATh €€ C MO3ULUHU MapTHEPOB B COTPYAHUYECTBE IPHU BhIPAOOTKE OOLIETO
pEILIEHUs] B COBMECTHOM €ATEIbHOCTH;

e o0oTOOpakaTh B PEYHM COJIEpP)KAHHME COBEPIIACMBIX JCHUCTBUHA, Kak B (opMe TpOMKOM
COLIMAJIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEH peun;

® yMETbh API'yMEHTUPOBATh CBOK TOUKY 3PEHHUS;

® yMETb OCYIIECTBIATh B3aWMHBI KOHTPOJb M OKa3plBaTb B COTPYAHHUYECTBE
HE00XO0/IMMYIO B3aUMOIIOMOIIIb;

e yMeTh paboTarb B TpyIIe - YyCTaHaBIWBaTh paboune oTHomeHus, 3(deKkTuBHO
COTPYJIHHUYATh U CIOCOOCTBOBATH NPOAYKTUBHON KOOIIEPAIIUH.

IIpenmMeTHBIMHU pe3yJIbTaATAMHU M3YYeHHS NpPeIMeTa ABJISIOTCS cJelyIole YMeHUs:
OCO3HAHHE POJIM BEILECTB;

OTIPEAEIATh POJIb PA3IUYHBIX BELIECTB B IPUPOJIE U TEXHHKE;

OOBSACHATH POJIb BELIECTB B X KPYTOBOPOTE;

paccMOTpeHHEe XUMUYECKHX MPOLIECCOB;

UCIIOJIb30BAaTh 3HAHUS XUMHUHU TPH COOJIOJEHUH IPaBUJI HCIOJIb30BaHUSI OBITOBBIX
XUMHUYECKHX IIPEerapaTos;

— pa3nuuaTh onacHble U 0€30MacHbIe BEIECTBa,

® [IPUBOAUTH IPUMEPHI XUMUUYECKHUX IPOLIECCOB B IPUPOJIE;

HAXOJUTh YEePThl, CBUIETENbCTBYIOLIME 00 OOIIMX MPU3HAKAX XUMUYECKUX MPOIIECCOB U
UX pa3Inyuusx;

UCIOJIb30BaHUE XUMHUYECKUX 3HAHUH B OBITY;

OOBSICHATH 3HAUEHHUE BELIECTB B )KU3HM U XO35ICTBE YEIOBEKa;

OOBSICHATH MUP C TOUKU 3PEHUS XUMUH;

¢dbopmHpoBaTh NpeACTaBICHUs 0 OyAyIIeM NpoQeccnoHaIbLHOM BBIOODE.

Kpome Toro, 3aHATHS MpU3BaHbI MPOOYANUTH Yy yYaAIIUXCS HHTEPEC K XMMUYECKON HayKe,
CTUMYJIMPOBATh JalbHEWIIee N3yUeHHe XUMUU. XUMUYECKUe 3HaHUs, CHOPMUPOBAHHbBIE
Ha 3aHATHAX, HHOOPMALMOHHAS KYJIbTypa YUYaIIUXCsl, MOTYT OBITh MCIOJb30BaHbl UMHU
JUTSL PACKPBITUS PA3IIMYHBIX MPOSBICHUN CBA3H XUMHUU C KU3HBIO.

[Tporpamma paccunTana Ha oOydaronuxcs 8-9 kimacca

BbInyCKHUK HAy4YUTCS:
® XapaKkTepu3OBaTh  OCHOBHBIE  METOJbl  IO3HAHUS:  HAOJIOJEHHE, H3MEpEeHHE,
AKCIIEPUMEHT;



e ONHCHIBAThL CBOMCTBA TBCPABIX, JKUIKUX, F83006pa3HLIX BCIICCTB, BBLACIAA HUX
CYIIECTBEHHbIE IPU3HAKHY;

pa3indaTtb XUMHYCCKUC U (I)I/ISI/I‘ICCKI/Ie SIBJICHUSA,

OIIPEAEIIATh TEMIIEPATYPY, LBET, KUCIOTHOCTh BEIIECTBA,

HAa3bIBATh MIPU3HAKU U YCIIOBUS NPOTCKAHUA XUMHUYCCKUX peaKL[I/IfI;

BBbIABJIATH MPU3HAKH, CBHUACTCIILCTBYIOIIMC O IMPOTCKAHUU XUMHYECKOM pCaknuuu Ipu
BBITNIOJTHEHHUHN XUMHWYCCKOI'O OIIbITA,

coOuro1aTh MpaBuiia 6€30macHoN paboThl IPU MPOBEICHUH OIBITOB;

II0JIb30BAThCS JIAOOPATOPHBIM 000PYAOBaHUEM U Mocy ol 1ieHTpa «Touka PocTay,
pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOJ, BOAOPOL;
pacKpbIBaTh CMBICI MIOHATHUS «PaCTBOP»;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
OLICHMBATh BIMSHUE XUMHUYECKOIO 3arps3HEHMsI OKpYXKarolled Cpeapl Ha OpPraHu3M
4eJI0BEKa;

® IPaMOTHO OOpAaIIAThCs C BELIECTBAMH B IIOBCEIHEBHON XKU3HU

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

® BBIBUTATb U MPOBEPATH HKCIEPHUMEHTAIHHO THUIIOTE3bI O XUMHUYECKHX CBOMCTBAax
BEILIECTB;

®  XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOSHHUIO U CBOMCTBAM;

® ICIOJIB30BaTh MPHOOPETEHHBbIC 3HAHUS AJSl DKOJOTHYECKH I'PaMOTHOIO TOBEIEHUS B
OKpYXKarolle cpene;

® JCIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBbIE KOMIIETCHIIMM MPU BBITIOJHEHUN TTPOECKTOB U
y4eOHO-HUCCIIEIOBATENbCKUX 3a/lad 10 W3YYCHHIO CBOWMCTB, CIIOCOOOB TOJIYYEHHUS H
pacro3HaBaHUsI BEIIECTB;

e 00BEKTHBHO OLICHUBATh HH(GOPMAIIMIO O BEIIECTBAX U XUMUUYECKHUX MPOIIECCAX;

® KPUTHUYECKH OTHOCHUTHCS K TICEBIOHAYyYHOUH MH(OpMaIuu, HeJoOPOCOBECTHOM peKiiaMe
B CPEJICTBAaX MAacCOBOM MH(OpMALINY;

® OCO3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUW 1O XUMHUHA JJs TPAKTHYECKOU
JeSITEIbHOCTH YEJI0BEKa,

e co3JaBaTh MOJIEIM M CXEMBI JUIsl pelleHHs Y4eOHbIX M TO3HABATENbHBIX 3a/1a4;
MOHUMATh HEOOXOJIMMOCTh COOJIIO/ICHUS TIPENNUCAaHUH, MpeyiaraeMbIX B HHCTPYKIUSIX
0 MCTOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUHU U JIP.

Coaep:xkanue Kypca

I/IHCTp}’KTa)K 10 TEXHHUKE 0€30MacHOCTHU MPOBOAUTCA HAa KaXKIAOM 3aHATHU NICPEHA MPOBCACHUCM
SKCIICPUMCHTA.

Beenenue

Bsoonoe 3anamue. 3HAKOMCTBO YYAIIMXCS C HOBBIM Y4YeOHBIM KypCOM BO BHEYPOUHOM
JIEATEIbHOCTH.

Mecmo xumuu 6 ecmecmgosnanuy. 3apOKICHUE XUMUM Kak Haykd. CBs3b XUMHH C
MIPaKTHUYECKON KU3HBIO YEJIOBEKa.

Ipakxmuueckas yacms. 3HaKOMCTBO ¢ xumuueckuMm obopyaosanueM « TOUKA POCTA»
OKCEpUMEHTAJIBHBIE OCHOBBI XMMHH

Bewecmea. IIpuemul obpawenus c eewyecmsamu.

W3yueHune npaBuwil TEXHUKH O€30IACHOCTH, NPEAYNPEXJAUIMX M 3alpEIIarolINX 3HAKOB.
IlepBas nomoius. [IpoTBONOKAapHBIE CPEACTBA 3ALLUTHI.



3HAKOMCTBO C BEIIECTBAMHU, BCTPEUAIOMIMMHUCS B OBITY: HoIHAs HACTOWKA, MeMb, aTlOMUHUMH,
COJIb, MUIIEBAs CO/a, TUMOHHAs KUCJIOTa, YKCYCHasl KUCJIO0Ta, BOAA, MEIHBIN Kynopoc. OTianune
BEIIECTB 1O (U3NYECKUM CBOWCTBAM: arperarHoe COCTOSHHE, LBET, 3amax, BKYC,
pactBopuMocTh. [IpaBuna XxpaHeHHs] BelIeCTB B JiabopaTOpuu. TOKCHYHOCTH BEIIECTB IS
KHUBBIX OPTaHU3MOB OIpPEIENAETCS UX XUMUYECKMMU CBOWCTBAMH, MX CIIOCOOHOCTBHIO BCTYIATh
B XUMHYecKue peakuuu. [IposBieHuss TOKCUYHBIX BELIECTB y YEJIOBEKA: XMMHUYECKUN OXKOT,
pas3ipa)keHHe CIM3HCTHIX O0OJOYEK, KaTap MAbIXaTeNbHBIX IyTEH, aIeprHUecCKUe peaKiHH,
OCTpBIE J€pPMATUTHI, KaHLIEPOTeHHOE ACHCTBHE, MOPAKEHUSI OPraHOB, BOSMOXHOCTD JIETaIbHbIX
ucxonoB. IlpaBuna otbopa BemiecTs (TBEpble, TOPOLIKOOOpa3HbIE, KHUIKUE, BOJHBIC PACTBOPHI,
0ocoboe BHUMaHue — paboTa TOJIBKO ¢ MaJIbIMH 00beMaMu BEIIECTB).

Tecm na ocHOBe 3a1aHuil U3 oTKpbIToro 6anka ®UIIU (paznen «MeToapl O3HAHUSY)

Ilpasuna 6esonachnou pabomvl npu npogedeHuu 3sKcnepumenma. Texnuxa nabopamopHvix
pabom.

3HaKOMCTBO C JIa0OpaTOPHBIM OOOPYJOBAaHHMEM: CTEKJIIHHAs IMOcyla (XMMHUYECKHE CTaKaHBbI,
KOJIOBI, BOPOHKH, JICIIUTEIbHBIE BOPOHKH, MEpHAs MOCYJa), BECHl, IITATUBBI Ui MPOOUPOK U
npuOOpoB, HarpeBaTenbHBIM MpPUOOpP-COUPTOBKA, GapdopoBas mocyna (BbIapuBaTeIbHbIC
YaIlK¥, TUTJIN, CTYIIKH, IIIATEH) U JIp.

bezomachas pabGota co crekyioMm, MpoOKaMu (IEMOHCTpAIUsl PE3KU CTEKISIHHBIX TPYOOK, UX
HarpeBaHus I U3MECHEHUS ()OPMBI).

Ipaxmuyeckas yacmeo.

CoOopka mpubopa aJis MmoyydeHus ra3oB. [IpoBepka Ha repMETHYHOCTh. 3aKpeIUICHUE €ro Ha
mratuBe. Pucynok mpubopa nmpu nomoiu tpadapera.

Hazpesamenvnvie npubopeoi.

CnuptoBka. ['a3oBas ropenka. [lnutka. Boasnas 6ans. HaznaueHue HarpeBaTesIbHBIX TPHUOOPOB.
V3y4eHrne CIUPTOBKH: COCTABHBIC YACTH U MX (YHKITHSI.

['oproduee TOIIMBO MAJiE CHHPTOBOK: STWIOBBIM crnupT. OCOOEHHOCTH pEaKuu TOPEHUS:
BhbIZICJIeHHE Teria U cBeTa. Cyxoe roprouee

[TpaBuna HarpeBaHusi MPOOHPOK C BOJHBIMH pacTBOpamH (IIPEeABAPUTENBbHBIA MPOTPEB BCel
MOBEPXHOCTH, 00s13aTENIbHBIN HAKJIOH IPOOUPKHU, OTBEPCTHE MPOOUPKHU «OT ceOsI», 3aKpeIieHne
JiepaKatens mpoOUpKn).

Hcnonp3oBaHue TUIJIEH pu npokanuBaHuu BenlecTB. HazHaueHnue onepanuu npokaauBaHus.
Ilpaxmuyeckas yacmeo.

N3yuenune ninamenu. PUcyHok miameHu.

CoOopka mpubopa uis BbIMapuBaHUs CONMU (KOJBIIO HA INTATUB, BBIIApUBATENbHAS YallKa,
BOJIHBIN pAacTBOP COJM, CIHUPTOBKA). PucyHok mpubopa mpu momoru Tpadapera.

Yucmoie gewgecmea, ocoboo uucmoie sewecmsa. Ilpumecu. Cmecu. CriocoObl OUMCTKU BEIECTB
OT MmpUMecel U pasaeneHus cmeceid. @unpTpoBanue. [leperonka. Kpucrammsanus. Paznenenue
C TIOMOIIIbIO MarHUTA, JEIUTEILHOW BOPOHKH

IIpakxmuueckas uacme.

1 BapuaHT: cMeCh pEYHOT 0 TIECKA U caxapa.

2 BapuaHT: CMECh PEUHOT0 MecKa 1 MOBaPEHHOM COJH.

CocTtaBuTh  CXeMy  [OCIIEJOBAaTEeIBLHOCTH  omepaunuid  (pacTBopeHue,  (pUIbLTpOBaHUE,
BbInapuBanue). CpaBHUTh U OOCYIUTH pe3yNibTaThl ABYX BapHaHTOB. OOpaTuTh BHUMaHHE Ha
CMECh caxapa U mecka (y HEKOTOPBIX YalllKh MOKPHUIMCh KOPUYHEBOW MAacCOi), Ha BaKHOCTH
YCIIOBUM NPOBEJNEHHUS SKCIEpPUMEHTa, B JAHHOM Ccllyyae Ha CBOEBPEMEHHOE IpeKpalleHue
Harpesa.

Memoowi noznanus 6 ecmecmeo3HaHuu.

Habmonenue. DxciepuMeHT. MonenupoBasue.

VYcnoBus mnpoBeneHHs HAOMIOACHHUS KaK OCHOBHOTO METOJla IMO3HAHUS. MBICIUTENbHBIA U
peabHBI AKCIIEPUMEHT. YHUBEpCAIbHBIE 3HAHUS YEJIOBEUECTBA Ha OCHOBE HAOIO/ICHUA.
®dusndecKue 1 XUMHIECKUE SIBJICHUS.

Ilpakmuueckas uacmeo.



BpoyHoBckoe aBmkeHHe moj MUKpockomoM. OOHapyKeHHe jKHpa B CEMEHaX IMOICOTHEUHHUKA.
OGHapyxeHue kpaxmana B kaprodene. OOHapyKeHHE YIJIIEKHUCIOTO Ta3a B BBIIBIXaeMOM
Bo3ayxe. JlobaBneHe TUMOHHON KHUCIOTHI B Yaii.

Odopmiienne paboTHI.

Hassanue onbita Kaxk Beimonusiu Yro Habaromanu

OO6patuTh BHUMaHKHE HAa MPAKTUYECKUE 3aJaHUs MPOLUIBIX 3aHATHI. AKIIEHTUPOBATh, YTO METO/T
HAOJII0/IEHUSI — OCHOBHOI METO/1 MO3HAHUSI.

Booa. Pacmeopwvi. Mopckas u npecnas e6o0a. buonocuueckue dicuoxocmu:. KpoBb, uMmda,
KJIETOYHBIA COK. OKOJIOTHYECKHE MpOOJIEeMbl BOJbL. JNEKTPONPOBOJHOCTh KaK CBOWCTBO
pPacTBOPOB 3JIEKTPOIUTOB (TIpaBuiia 0€30IACHOCTH C AIEKTPOIIPUOOpaMH).

Ilpaxmuueckas uacmeo.

Onpenenenue ¢ MOMOIIBIO AIEKTPOMPOBOJIHOCTA PACTBOPOB: B KAKOM XHMHUYECKOM CTaKaHE
HaXOJUTCS AUCTUIUIMPOBaHHAs BoAA. JlaHbI TpU pacTBOpa: pacTBOp IOBAPEHHON COJIM, PACTBOP
caxapa, nucTwipoBanHas Bojna. OgopmieHue padoThl.

Haszsanue pactBopa Uro wHaOmomaeMm (3aropaetcs JIaMIIOdKa
WJIU HET)

Kak pacro3HaTh: B KakOM CTakaHe — JUCTUJUIMPOBaHHAas BOJA M pacTBOp caxapa. JloJKHbBI
IPEJUIOKUTH JIBa CIIOCOOA: OPraHOJENTUUYECKUM U BhITApUBAHUE.

[TpoexT «M3roroBieHue camMOAEIbHOIO NpHOOpa I MCCIEJOBAHUS 3JIEKTPOIPOBOIHOCTH
pacTBOPOB»

Maccosas oons pPaAcmeoperRHoco eeujecniea, ujiu nNpPoyeHmHdA:xl KOHYEeHmpayus eeujecmea 6
pacmeope.

B3pemmBanue. Pasnosecsl. HaBecka. MepHas mocyna (MepHble cTaKaHbl, KOJIObI, IUJINHAPHI).
Ipaxkmuueckasn yacmeo.

[TpuroroBneHne pacTBOPOB MOBAPEHHOM COJIM 33JaHHON KOHIIEHTPALUH.

HpI/IFOTOBJ'IeHI/Ie IOUITY4Eero HalumTKa M3 HI/IHICBOf/i CO/JbI, JIMMOHHOM KHCJIOTBI, cCaxapa Hu
aCKOpOMHOBOM KHCIIOTBI: KaXJas Tpylma OmIpeleiseT KOJMYECTBO BEIIeCTB Ha CBOE
yemorpenue. CpaBHEHHE M OOCYKJEHUE MPUTOTOBIEHHBIX HAMMTKOB C T.3p. BKyca, (UKCalUu
HaOmroaeMblx 3((}EKTOB, PacyeTOB WIM BBHINOJHEHHS «HA TIJa30K», SKCIHEPUMEHTAIbHON
KYJIBTYPBI.

HaCblu/;eHHble U nepecvluieHrnble pacmeopbl.

Memoouxa evipawusanus kpucmaanos. Monokpucrami. Kpucrammmaeckue apysel. Uro takoe
«3aTpaBKay.

JleMOHCTpanus NepechIEHHOr0 pacTBOpa aleraTa HaTpusl.

HpaKmuHQCKa}Z qacnmio.

IIpuroroBneHne HaChIIEHHBIX W TNEPECHINIEHHBIX pPAacTBOpPOB. lIpurortoBneHne BOIHBIX
pacTBOPOB MEIHOTO KYIIOpOca, XJIOpHUJA HATpHs, caxapo3bl U BBIPAIMBAHUSA KPHUCTAIUIIOB.
BbipanBanue KpUCTalJIOB U3 pacTBOpa KaMEHHOW COJNM M HOJMPOBAHHOM CONU: €CTh JIU
pasHuua. [louemy Uit BelpaliMBaHMs KPUCTAUIOB KaMEHHAs COJIb JIy4llle, YEM HMOJMPOBAHHAS.
HonyquHe OKpalI€CHHBIX KPUCTAJUIOB COJIM C HCIIOJb30BAHHEM [MHIICBBIX KpaCHTeHeﬁ.
BerIpanuBanue KpUCTauUIOB MEAHOIO KYIIOPOCA U3 BOJHO-CIIUPTOBBIX PACTBOPOB.

3HAKOMUMCS C MHPOM HaHOYACTHII.

Mooenuposanue. Monenu B ecTecTBO3HaHUM (rno0yc, KapThl, (QHU3UUECKUE MOJENH,
OHMOJIOTHYECKHE MYJISKHU, KPUCTATUIMYCCKUE peI_HeTKI/I). Monenn ATOMOB M MOJICKYJI B XUMHUH.
Ipaxmuueckas yacmo.

Uzroronenue Mozenei MOJIEKyJ U3 MOAPYUYHBIX cpeAcTB. Pabora BooOpaskeHusl.

Cmpoenue sewgecmsa. Pazmepor wvacmuy. Hanouwacmuybi.



Ilpoexmnasn 3a0ava Ne I. Kak y3HaTh MpUMEpHbIE pa3Mepbl BUTAMHHHOTO JIpaXke «YHIEBUTY,
«PeBuTY, yakoBKH KOTOPBIX PACIOJI0KEHBI Y BaC Ha CTOJIaX, HE OTKPbIBasi OaHOUEK.
Ilpoexmnasn 3a0aua Ne 2. 'Y Bac Ha CTONax HaXOAATCS MEPHBIM IIHIIMHJP, KOJIOA C BOJIOM, BECHI
pBIYaXHOTO TUNA ¢ HabopoMm pa3HoBecoB. [Ipemnoxute crmocoObl oOmpeaescHUs pa3MepoB
MOJIEKYJ BOAbI (IPAaKTUUECKUN U TEOPETUUECKHUIA).

Bonpoc: OtHocuTcss 1M Moyekynaa BoJbl K HaHoyactunam? IloueMy BHpPYCBHI Ha3bIBAIOT
HaHopoOoTamu?

Konnouonwvie cucmemol: nousa, enuna, npupoousie 800bl, 8030yX OblM, MUHEPAbL, X1€O, MOLOKO,
macno, kposew...Konnouonsie u ucmunnvle pacmeopvi. ONTHYECKHUE CBOUCTBA: «3PdexT
Tunpans», «siBIeHUE UCKpAMMXCA ciaoeBy». KoouaHbple wYacTHIBI U HX  pa3Mephl.
Okcnepumenmanvuas 3adaua Ne . Ha cromax: 5azepHas ykaska M Ja3epHbld (oHapuK c
KpPacHBIM JIy4OM, JIBa XUMHUYECKHX CTaKaHa: B OJHOM 3aBapeHHBIM MaKeTUK 4asi, B JIPYrOM —
yucrtas Boja. IIpomyctute nyuy nasepHoro (oHapHKa depe3 cTakaHbl. B KakoM cTakaHe, moO-
BallleMy MHEHMIO, HaXOoAWTCA KoiulougHas cuctema? Ha yem OCHOBBIBaeTcsl Baile
peanoyiokenne?

Okcnepumenmanvnas 3a0ava Ne 2. Bam Beimanbl pactBopbl anerara cBuniia PD(CH3COO), u
nomuna kamus Kl, mratuB ¢ mpoOupkamu, CHUpPTOBas ToOpesKa, MPOOHMpKoAepkaTens. B
npobupky Haneite 2 mu pactBopa Kl (BbicoToit 2 cM) W 3aTeM mpuiieite 2 M pacTBopa
Pb(CH3COO0), . Ob6pa3syercst »xenThlii ocagok. Harpeiite mpoOupKy 10 pacTBOpEHHsS OCajKa.
3areM oxJaauTe MPOOUPKY OKOJO 2-3 MUH M MOMEMIAeM B COCYJ C XOJIOAHOM JIASTHOW BOJOM.
Uro Habmrogaete? UTo mporcXoauT IpU BCTPSIXUBAHUU TPOOUPKU?

HTak, BBl TOJIBKO YTO OOHAPYKUIIHM Pa3IMune MEXKAY UCTUHHBIMHU PACTBOPAMH U KOJUIOUIHBIMU
pactBopamu. B mocienHux Bbl HAOMIOAANM TMPOSBICHHE ONTUYECKHX APPEKTOB: «IpPeKT
Tunpans» (3xcm. 3aa. Nel) u «siBiIeHHE UCKPALTNXCA CI0eBy (IKCIL. 3a1.No2).

Bompoc: Kak noka3aTe, 4TO MBUIBHBIM pacTBOp sBiseTcss KosutouaHoil cucremoi? (Ilo
paccesiHUIO CBETa B pacTBOpe -KoHyc TuHmans).

UTO IpOUCXOANT €CIIM B MBUIBHBIN pacTBOP J00aBUTH TOBapeHHYIO coib? ([Ipo3paunslii mpexe
pacTBOp pe3Ko MyTHEeT, 00pa3ytoTCsi KPYIHBIE XJIOMbs). 3HAKOMCTBO C SIBICHUSIMH KOAT'YJISIIIUN
Y BBICAJTNBAHMUSL.

Ilpoexmnas 3a0aua Ne [.]Ipa ydeHHKa TPUTOTOBUIM CMECh U3 PACTHUTEIHLHOTO Maclia U BOJBI:
00aBUB TIOJIOBUHY 4aiiHOW JI0kKkKM Macia B 200 mu Boawl. OAMH M3 HUX YTBEPXKAAET, YTO
NOJIy4EeHHAsi CMECh SIBJISIETCS KOJUIOMAHBIM PacTBOPOM, a Apyroi 3to otpunaer. Kro mpas? Cpoit
OTBET WUTIOCTPUPYHTE CHUMKaMU Ha MoOubHOM Tenedone. (IIpaBbl 00a yuenuka. Bee 3aBucut
0T OCOOEHHOCTEH MPUTOTOBJIECHUs cMecH. Eciu mpocTo pa3Memniate Macio B BOJE, TO KOHYC
Tunnans He HaOmomaercs. Ecmm ke akTHBHO B30aiTHIBAaTh CMECh B TEUEHHE HEKOTOPOTO
BpPEMEHH, TO CMECh MYTHEET U B TAKOM PAacTBOPE XOPOIIO BHUJIEH KOHYC PacCEeIHHOTO CBETa, TO
€CTb MOSIBIISIFOTCS] MEJIKOIMCIIEPCHBIE YaCTUIIBI KaIleJIeK Maclia).

BbIBoA: KOJIOMIHBIE PAcTBOPHI MOXKHO OOHApy)XHUTh I10 ONTHYECKOMY TeCTy <O(PQeKT
TuHIAIA», KOTOPHIA OOHAPYKUBAETCS, €CIIM KOJUIOMIHBIC YaCTHIIBI HE MPEBBIMAIOT THAMa30H
HaHOPa3MEpOB.

Memoouvl u cpedcmea >mnupuUYecKo20 UCCIe008aAHUSL.

Ha npeapiaynmx 3aHaTrsx Bbl BBIONHSIN SKCIIEPUMEHTANIBHBIE U MPOSKTHBIC 3aaun. Kak BbI
JTyMaeTe, KaKue METOJIbI UCCIICIOBAHUS BBl HCITOJIb30BAIIN?

1. HaGmonenue. 2. Dkcniepument. 3. M3mepenue. 4. CpaBHeHue

BcnoMHuTE 3amaHus, MPOCMOTPUTE CBOM 3alMCH W NMPOKOMMEHTHUPYHTE MX C TOYKH 3PEHUS
UCTOJIb30BaHHBIX ~ METOJMOB HCcieloBaHMs. YeM Bbl IMOJb30BAJIMCH, YTOOBI PELIMTH
TIOCTABJICHHYIO TIepe/l BAMHU TPo0IeMy.

Ilpoexmnas 3a0aua Ne 1. Haiinute, ueMy paBHa IUIOTHOCTb aJIOMHHHUEBOM (OJIBIU U MEIHOM
WIA CTaJbHOW OOJIBAHKH HENpPaBWIIBHOW (DOPMBI, KOTOpBIE JIe)KaT Ha Bamux crojax. Mmer
oOcyxeHue.

JIOJOKHBI  TIPEUIOKUTHh TUTAaH pEIICHUS OSTOW 3a/Ja4yd, OIPEISIUTh KaKhue HEOOXOIUMBI
U3MEpUTENIbHBIE IPUOOPHI ISl peIIeHHsI TOU 3a1a4H.



CpaBHMTH HaiiIeHHOE 3HAa4YE€HHE IUIOTHOCTU AJTIOMHHHUSA, MEAM WIM CTAIA CO CIPAaBOYHON
BEJIMYMHOM.

Kakx cmenenv uszmenvuennocmu enusiem Ha 00WYI0 NIOWAObL CONPUKACAIOWUXCS  YACTUY.
OObemHbIE B3PbIBBI HA MYKOMOJIBHOM 3aBOJIE, JIPEBECHO-CTPYKEUHOM mpennpustuu. [louemy
HEJb3sI UCIIOIB30BaTh OCH3MH I PO3KUTa APOB. BCIIOMHHUTE «YTO TaKoe IUIOIMIAbY, «EAUHUIIBI
U3MEPEHUS IIOLIAN.

Ilpoexmnas 3a0aua Ne 1. Y Bac Ha crojlaXx HaxoAsATca MO0 KyOuk PyOuka, o maneHbKas
ylakoBKa caxapa-paduHana. Haiinure muomanp meaoro Kyouka u oOLIyro miomans 9 Manbix
KyOHMKOB, M3 KOTOPBIX COCTOMT OOJIbIION KyOWMK; WJIM IIeJIOW YHAaKOBKH caxapa u OOIIyro
IUIOIAb BCEX KYCOYKOB caxapa B ymnakoBke. CpaBHHUTE 3HAUCHMs ILIOLIAAN LENOH GUrypsl u
CyMMapHOM Io1aau ee yacteil? Kakyro 3aKOHOMEPHOCTb Mbl MOXEM Ha0I04aTh?
Hanoobvexkmol u 00yCcn061eHHOCMb UX YHUKAIbHLIX CEOUCME PEe3KUM YeenudeHuem niowaou
NO8EpXHOCMU Yacmuy: HAHOYACTUIbl, HAHOIIJICHKH, HAHOBOJOKHA, HAHOTPYOKH, HAHOIIAPUKH,
JICHJIPUMEPBI, LIEOJIUThI, KBAHTOBBIC TOUKH.

Ilpoexmnas 3a0aua Ne 2. Yxo nocst umeeT juymHy 12-13 MM, a gactuna maraerura Fe304 — 20
HM. YBenuubTe uxX B 1 Mmunnapa pa3. C kakuMu 0ObeKTaMM Bbl Teephb Oy/eTe X CPaBHUBATH?
Kakue ¢pusnveckne BETMIMHBI U3MEHSIOTCS PH U3MEHEHUH JTMHEHHBIX pa3MepoB?

Ilpoexmnas 3a0aua Ne 3. Cxonbko nuctoB Oymaru A4 Boiaet B crtakad oobemom 100 mi?
Kaxxnoii rpynne BeliaHbl IUCThl Oymaru A4 u xumuueckue crakanbl oobemoM 100 M. Kaxnas
IpyMIa UIeT OTBET Ha 3TOT BOIPOC.

[IpenymaraemM mOMOIL: COMHHTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB Oymard BOILIO B OJIUH
CTakaH?

Haiinure mnomane otaensHOro jucra A4 ¥ IUIOMIA[b MOBEPXHOCTH XHMHYECKOTO CTaKaHa.
Haiinute cymMapHyto miomaab KOMKOB OyMaru, HaXosIuXcs B cTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJach 3HAYUTEIHHO OOJIBIIIE TUIONIAAN TOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM Mbl yBEITMYMIIM CYMMAapHYIO IUIOIIAb MOBEpXHOCTH Oymaru? (YMeHblLIEHHEeM
00beMa OHOTO JIMCTA)

Hanoobvexmol u 00yCcn061eHHOCMb UX YHUKAILHLIX CEOUCME PEe3KUM YeenudeHuem niouaou
no8epxXHOCMU Yacmuy: HaHOYACTHUIBI, HAHOIIJICHKH, HAHOBOJIOKHA, HAaHOTPYOKH, HAHOIIAPHKH,
JICHJIPUMEPBI, LIEOJIUTHI, KBAHTOBBIE TOYKHU.

Ilpoexmuas 3a0aua Ne 4. Halimure miomanb CBOEH YepemHOW KOPOOKM M CpaBHUTE €€ C
IUIOIAbI0 TTOBEPXHOCTH OOJIBIIMX MOMYIIAPUNA U YepernHoil kopoOku, eciu S(kopa 6.1.) = 2500
eM? . S(u.k)=4nr’/2, rue r=C/2m.

OObsicHeHue:  Oojpllas — IUIOMAAb  OONBIIMX  MOJymIapuil  OOBSCHAETCS  HaTU4HueM
MHOTOYHCIICHHBIX CKJIAJIOK.

Okcnepumenmanvuas 3a0aua. Ha cTonmax HaxoOaTcs — cTalbHas KHOIIKA, JKEJIE3HBIH T'BO3/b,
KyCOYEeK MEIHON TPOBOJIOKH, MEIHas CKpemnKa, IpaHyjbl AJIOMUHUS W [WHKA, IITaTUB C
npodupkam, cosisiHas kucioTa. [lomectuTe npeanokeHHbIe Teja Ha JHO IPOOUPOK U 100aBbTe
3aTeM COJIIHYIO KUCJIOTY (BbICOTa CTOJI0a MKUAKOCTU IPUMEPHO 1,5¢m).

OnwumuTte, 4To BBl HAOMIOJaeTe B KAXKI0U U3 IPOOUPOK.

3HAaKOMCTBO C JIEKTPOXHUMHUYECKHM PSIIOM HANPSHKCHUH METaJIOB.

Haspanne o0bekrta HaszBanue Uro Habmogaem JleBee wnu mpasee
MeTana, u3 otHOcuTeIabpHO Ho B
KOTOpPOTO  CHENaH IJ/XUM Py
00BEKT

BriBOA: C KMCIIOTON B3aUMOJECUCTBYIOT METAJIIBL: ..........
C KACIIOTOW HE B3aUMOJICUCTBYIOT METAJLIBL: . .......
- 3amanue o yueOHUKY M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KaKkuM BBI CTOJKHYJIHCH TIpoTUBOpedreM? Menp U cepedpo B HAHOCOCTOSTHUSIX CIIOCOOHBI
B3aMMOJICVCTBOBATh C KUCIOTAaMHU. Y BEJIWYEHUE IUIOLIANA MOBEPXHOCTH PEATUPYIOIIUX YACTHUILL



BIIUSIET HE TOJBKO HAa CKOPOCTh PEaKInu (0ObEMHBIC B3PBIBBI), HO M HAa XapaKTep XUMHUYECKUX
CBOMCTB.

IIpoekT «B nouckax KOJUIOMAHBIX PACTBOPOB»

XUMHUS Ha CTPaXke 310POBbSL.

Hoo. Boszonka iioda. Hoo uz anmexu.

Ilpaxmuyeckas yacmeo.

W3roroBneHre MOIETN MOJIEKYIIBI oaa. DJIEKTpoHHAas, rpadudeckas popmyrna ioga

[Tpoekt «OOHapyx)eHHe KpaxMaa B POAYKTaX MUTAHUS.

«Mapeanyosekay. Ilepmaneanam kanus. Maprasel ¥ €ro CTETIeHH OKUCIICHUS

Ilpaxmuyeckas uacmeo.

Omnpeznenenre MacCOBOW J0JIM KUCIOPO/Ia B MOJIEKYJIEe IEpMaHraHaTa Kajusl.

Pacyer oTHOCUTENBHOH MIIOTHOCTH KUCIIOPOAA IO BO3AYXY.

CoOopka npubdopa Jyist MOIYYICHUS KHCIOPO/Ia METOIOM BBITECHEHHS BO3/IyXa.

DkcrnepuMeHT: cOopka nmpubopa Uil pa3nokeHus nepManranara kanus. KauectBenHas peaxkuus
Ha KUCIIOPO/I.

L[BeTHBIEC peakIuy C IepMaHraHaTOM Kalus (Harp., IepMaHraHaT Kaius U Cyab(OUT HATpus, Ap.)
Ilepexucov 600opooa. Ceolicmeéa u npumeHenue nepoxkcuda 6000pooa. CTeneHb OKUCICHUS
KHUCIIOpO/1a B MOJIEKYJIe IEPOKCU A BOJIOPO/A.

Peaknust paznoxenus nepokcuia Bogopoaa. Kak mpoBecTr SKCIIepUMEHT.

Karanuzatopel. Oxcun wmapranma (1V), depmeHnT kartamaza — KaTaau3aTopbl peakluu
pas3ioKeHusl.

Ilpaxmuuyeckas yacmeo.

Oxcup mapranna (1V): Hanmucats GopMyiTy BEIIeCTBA U ONPEICTUTH CTETIEHb OKUCIICHUSI.

Tpu npoOupku, B K10 HAXOAUTCS HECKOJIBKO MII allTeYHON MEepeKucH Boaopoaa. Bo BTopyro
U TPETHIO MPOOUPKU IOMECTUTE COOTBETCTBEHHO okcua Mapranua (1V) (Ha koH4MKe 1mmnarens) u
CBE)KEHATePThIN KapTodeb (Ha KOHYUKE MITTATEIs ).

Howmep npobupku Uro nobasmin Yro Habmo1aeM

Hanucath ypaBHeHMe peakiiuu ¢ 0003HaUEHUSIMU YCIOBUH €€ IPOTeKaHUsl.

[Tpoucxomut nu peakuus B nepBoil mpodupke? Ipeanoxute npubop A MoJIydyeHHs: BOIOPOIa
IIPY Pa3JI0KEHUH NEPOKCHIA BOJOPOA.

Ayemuncanuyunoeas xucioma. Ackopounoeas xucioma. KucnotHocts cpeabl. pH  —
MHAUKATOPBI CBOMMH pyKaMH.

Ilpakxmuueckas uacmo.

Onucanmne ¢usnyeckux cBOMCTB. IIpuroroBieHue pacTBOpoB AlETUICAUIMIWIOBON U
ackopOMHOBOM KHCHOT. [leiicTBue nHANKAaTOpOB ((heHonTaNeHHa, JaKMyca 1 METUIIOpaHXka) Ha
UX PacTBOPBHIL.

HHAUKATOPLI ALIeTI/IJ'ICaJ'II/II_[I/IJ'IOBaH KHUCJIOTa ACKOp6I/IHOBa$I KHUCJIOTa

®enondranenn
Jlakmyc
METUIIOPAHX

[TpurotoBneHne oTBapa KpacHOW kamycThl. HabOmioneHue wW3MEHEHHs IIBeTa OTBapa B Pa3HBIX
pacTBopax (yKCycHas, JIUMOHHAs, aCKOpOMHOBAsi KHCIJIOTHI, TTOBapEHHAsl COJIb, Ta3UpOBaHHAs
BOJIa, HAILIATBIPHBIN CIIUPT, MUILEBAs COJIA, PACTBOP MbLIA U CTUPAIBHOTO MOPOILIKA).
B3aumopeiictBue ackopOMHOBOM KHCIOTHI ¢ HomoM. Bompoc: nas Kakux 1ened MOXKHO
UCIIONIB30BaTh JTy peakuuto? (mas oOHapyXeHUs acKOpOMHOBOW KHUCIOTHI B TPOAYKTAX
TIATAHUS).

1 peareHT | 2 peareHT Uro wabmromaem  mpu  UX
acCKOpOMHOBAs KUCIIOTa | MO B3aUMOJICHCTBUH

®usnyeckue cBorcTBa: | Gu3nyecKue CBOMCTBA:




«3enenka» unu Opuntuanmosvil 3enenviii. l{BeT mOpomKOOOpa3zHOrO0  OPMIUIMAHTOBOTO
3eseHoro. [IpakTuueckoe 3HaUEHHUE U MTOJTyUYEHUE.

Ilpakmuueckas uacmo.

dusnuecKkue cBONCTBa OPMITTMAHTOBOTO 3€JIEHOTO

Kak nokasaTb NOAJIMHHOCTh OpWIUIMAHTOBOrO 3ejeHoro. lIpoBeneHue mociaenoBaTeIbHbIX
peakiuii B OJHOW MPOOUpPKE C OpWIUTMAHTOBBIM 3CJICHBIM: BHadalle B TPOOHMPKY J00aBUTH
KOHIIGHTPUPOBAHHON COJISIHOM KHUCIOThI, a 3aTeM pactBopa Iuenoun NaOH. Odopmienue
paboThl MO CBOEMY YCMOTPEHHIO. 3areM OOCYAMTh: Kak 3a(UKCUPOBAIMA PE3YJIbTATHI
9KCHEpUMEHTa (U3MEHEHHE LIBETA, BBINAJCHUE 0CAKA).

[TpoekT «MOXXHO JM HCHOJB30BATh OPHJUIMAHTOBBIM 3€JCHBIM KaK WHAWKATOP KUCIOTHOCTH
cpeab»

«Mpui10 uyoecnoey: X031UCTBEHHOE U TyaJle€THOE, JKUKOE U TBEPJOE.

Ilpakmuueckas uacmo.

JelicTBre 1akmyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBLHOIO IMOPOIIKA

(loKa3aTenbCTBO IIEJIOYHOTO XapaKTepa MOIOIIMX CpeAcTB). M3ydeHne 3TUKETOK TBEpAOro U
KUAKOrO MblIa (pa3inyve B XHMHUYECKOM cocTaBe). PacTBopeHne Mbula B JKECTKOH U
JUCTUWIIUpoBaHHOM Boje. D ekt Tunmamns.

IIpoexT «MBbL10BapeHHUE»

XUMUS TUIIA

Caxap, kpaxmarn, yeanono3a — poOCmeeHHUKU 2I0KO3bl.

Yro takoe nuaber. [MukemMuyeckuil HMHJIEKC MPOIYKTOB IHTaHUS. XuMHuecKue
MOJICTIACTUTENH U UX KOBAPCTBO.

Ilpakmuueckas uacmo.

Onpexnenenne NPOAYKTOB C BBICOKHM TTTHKEMHUYECKUM HHJIEKCOM (paboTa ¢ Tadnuieit).
OmnpezensieM MOJCIACTUTENN: acapTam, copour .... (Paborta ¢ saTukeTkamu.

OnbIT: B3aUMOJEHCTBUE IIIOKO3bI ¢ riapokcuioM meau (1), cBexenpuroToBiIeHHbIM.
HccnenoBanue U3MEHEHUs COAEP KaHUS TIIIOKO3bI B KPOBU Mocje cOalaHCUpOBaHHOTO obena u
nocyie ynorpebnenus dpactdyaa: KUPUEITKOB,YUTICOB, CIAIKHX Fa3UPOBAHHBIX HAIIUTKOB.
Anmomunuti: eenuxuti u yycacnvii. 1lodemMy He ciieyeT MoJIb30BaThCs aJIOMUHUEBOHN MOCYNO0M?
Conepuuk kanbius. Octeonopo3. MeTaliibl KOHCEPBHOM OaHKH.

Ilpakmuueckas paboma.

CpolicTBa alOMMHMSIT W O0JAacTH NPUMEHEHUS QlIOMUHHUS Ha OCHOBaHMM €ro CBOMCTB
(moBTOpeHue). CocTaBUTh TaONHUILy, KIACTEP UK CXEMY.

[IpoBeneHne XMMHUYECKUX PpEAKIMH, XapaKTepU3yIOIIHUX aM(pOTepHble CBOWCTBA COEIMHEHUN
AIFOMUHUS.

OmnpiT 1. ATIOMUHUHR U CONSIHASI KUCIIOTA.

Omnpit 2. Xn0pua aqtoMUHUS U TUAPOKCU HATPUS

Omnpit 3. ['uapokcua antoMUHUS U COJITHAs KUCIIOTa

Onpit 4. 'Mapokcyu anrOMUHNS U THAPOKCHU]T HATPHUS

HasBanue onbiTa Uro Habmo1aemMm YpaBHEHHE XUMUYECKON PEAKIIUN

BeBOZI: .............

[Tpoekt «Ee BennuecTBO — KOHCEpBHAs 0aHKa: HKCIIEPUMEHTAIbHOE ONpeeNIEHUE METATIIOBY.
Yxecycnas xucnoma. CTONOBBIN YKCYC, YKCYCHAsl SCCEHLMS, JIEAsHAsl YKCYCHasi KUCIOTa: B UYEM
pasHuna. CBOMCTBa YKCYCHOW KHUCJIOTBI M €€ NpUMEHEeHHE. PU3HOJIOTHYECKOE BO3/ICHCTBUE
KHCIIOTBI.

IIpakmuueckas paboma.

CocraBieHne MOHATUHHON CXEMBI: «UTO 51 3HaI0 00 YKCYCHOH KHCIOTE» (MHIMBH Iy aJIbHO,
anbo B TpyIIe).

Pacuer KOoHILIEHTpAIIK KUCIOTHI IPU €€ pa30aBIeHUH.

KuCII0THOCTE pacTBOPOB MUILEBOM COJBI U YKCYCHOM KHCIIOTBHI.



l"amieHue nNUIEBON COABI YKCYCHOM KUCIOTOM: IPU3HAKU XUMHUYECKON
peaknuu (BBIICICHUE Ta3a, Pe3KOe YBEIMYCHHE O0beMa pPEeakIMOHHON cmecHu). [loBTOpUTH
PEaKIMIO TalIeHUs COJAbl C HMCIOJb30BAHMEM HWHAMKATOpa (HAmp., OTBapa KpPAaCHOKOYAaHHOU
Karyctbl). /11 yero Heo6XxouMo ObLIIO MPUMEHEHNE UHAUKATOpa?

OO6patuTh BHUMAHUE, YTO BBIJCJIICHHE ra3a YaCTO COMPOBOXK/IAETCSA

yBeJIMUYEHUEM 00beMa peakIMOHHON cMecu. Kakue Mepbl IpeocTOpOKHOCTH

HY)KHO COOJTIOJIaTh TPY TIPOBEICHUH TAKHX PEAKIIHii?
«Conenas nawa scu3Hby (OBapeHHAs! COJb, MOTAIl, TJyTaMaT HATPHUA....... riiaybepoBa CoJib,
MEJIHBIN KyTIOpOC...... )
[TumieBast cona, NUThEeBas COJa, KaIbIIMHUPOBAHHAS COJA, KAYCTUYECKask CO/Ia: OJMHAKOBBIC WU
pa3Hbie BelecTBa. KauecTBeHHBIC PEaKIUU B XUMUHU.
Ipaxmuueckas paboma
Ornpenenuthb: Kakoe U3 BellecTB (IUIIEBast CO/la, KayCTUYECKas CoJla, KaablIMHUPOBAHHAS COJIA)
SBIISIOTCS COJIIMU YTOJIbHON KUCIIOTHI.
OmpiT 1. JleiicTBUE HHIUKATOPAMH.
Onmpit 2. [leiicTBre Ha pacTBOPHI MHUILIEBON M KAyCTUYECKON COJIbI YKCYCHOU KHCIIOTHI

HazBanue omnrsita Yro HaOIroqaeM BriBox

BoBog: ..........
[IpoBeneHue OMBITOB MOATBEPKIACT, YTO MHINEBAst CO/A, KaIbIIMHUPOBAHHAS COAA — ATO COJH
cJ1a00M YronbHOM KHCIIOTHI, @ KayCTHYecKas CoJla — paCTBOPUMOE OCHOBaHUE.
OO6cyauThb, Kak 10Ka3aTh ONBITHBIM ITyTEM, YTO IUILEBAs COJA SABJISAETCS KUCIION COJIbIO.
Bpeo numpamos: mugh unu npasoa. Ilonb3a HUTPATOB: Ba)KHEHIIIME MUHEpAbHbIE YA0OpeHus
KaK MCTOYHHK a3ora. KpyroBopot azora. [louemy BeHeprHa MyXOJIOBKA MOEIAET HACEKOMBIX
(Tak OHa BOCIIOJHSET HEJJOCTATOK a30Ta B OOJIOTUCTBIX MecTax). HUTpaThl B KauecTBE MUILEBBIX
KOHCepBaHTOB. Kakue mpeBpameHust IpOUCXOaiT ¢ HUTpAaTaMy B OpraHu3Me 4eloBeka. A30T U
€ro CTENEeHU OKUCIICHHUS.
IIpakxmuueckas uacme.
Omnpenenenne MacCcoBOM AOJIM a30Ta B KaJIMMHON, HATPUEBOW M aMMOHUNHON cenutpe. BriBox:
Kakoe u3 HUuX 0oJiee IIEHHOE a30THOE yI00peHHe.
[TpoexT «BnusHue a30THBIX yIOOpEHUH Ha POCT CaXKEeHLEB (HacoIm».
Pabora nag mpoexkramu — 5 4
Oman 6vlb0pa membvi, NOCMAHOBKU YelU, 3a0ay UCCIe008AHUS .
Oman 8b108UNCEHUS SUNOMESBI.
Oman naanupoganus nymu OOCMUdICEHUs Yeael UCCIe008amenbCKux (NpoeKmuulx) pabom u
8b100pa HEOOX0OUMO20 UHCIPYMEHMAPUSL.
Oman nposedenus yuebOHO20 UCCIE008AHUS (NPOEKMHOU pabomvl) ¢ NPOMENCYMOUHbIM
KOHMPOIeM 3a X000M 8bINOJIHEHUS U KOPPEKYUell pe3yibmamos.
Oman oghopmnenus, npedcmasienus (3auumst) nPoOyKma npoeKmHou pabomol

Temarndyeckuii NJaH NPOrpaMMbl BHEYPOUYHOH JeATEeJILHOCTH: «MHUpP XUMHMW)

Ha3Banue Tema 3ansiTust Bceer Mpa HNcnoan3yemoe
pasaena 0 Teop " P o0opynoBaHue
/1 qaco Ms
THKA

B
Pa3znen 1. BBoagHoe 3aHATHE. 1
Bsenenue.

2

MecTo XUMHUH B €CTECTBO3HAHUU 1




Pasnean 2.
JKCIEePUMEHT
aJIbHbIC
OCHOBBI
XHMMH.

Bemecta. [Ipuemsr oOparieHus
C BEIIIECTBAMHU.

[TpaBuia Ge3omacHON pabOTHI
[PU [TPOBEICHUH SKCIICPUMEHTA.
TexHuka 1a60paTopHBIX PadoT.

HarpeBarenbHble TIpUOOPHI.

YucTeie BemecTna, 0c000
YKHCTHIC BemecTBa. [IpuMecn.
CwMmecH.

MeTtoanl TO3HAHUS B
€CTECTBO3HAHUU.

Boxa Boma. PactBopsl. Mopckas
Y rpecHas Boja. buosornyeckue
PKHUJIKOCTH

MaccoBast 10J11 paCTBOPEHHOI'O
BEIIECTBA, UJIU MPOIIEHTHAs
KOHIICHTpAIIUsI BEIIECTBA B
[pacTBOpe

HackeImeHHbie U MepechIleHHbIe
[PaCTBOPBIL.

15

3HAaKOMCTBO C
00opynoBaHuEM

JlaTumk
AIIEKTPOIPOBOIHOCTH,
11 (HPOBOK MUKPOCKOIT

/laTunk TemmepaTypbl
[JIATUHOBBIN

J[aTYMK ONTHYECKOU
MJIOTHOCTH

[{udpoBoit Mukpockorn

Paznen 3.
3HaKOMHMCS C
MHPOM
HAHOYACTHII
(84.)

MoaenupoBanue

CrtpoeHnue BemiecTBa. Pazmepsl
vactull. HaHoyacTuis!

KomnouHele cucTeMsl: OYBa,
CJIAHA, TPUPOJHBIC BOABI, BO3AYX
ITIM, MUHEPAJIb, XJ1e0, MOJIOKO,
Maciio, KpoBb. .. Komioniasie u
VMICTUHHBIE PACTBOPBI

Meroasl 1 cpencTBa
DMITUPUYECKOTO UCCIIEIOBAHNS

Kak crerneHnb n3MeIb4eHHOCTH
BIIMSIET HA OOIIYIO TIJIOIA Th
CONPUKACAIONIUXCS YACTHII

20

HaHo00BbeKThI 1
00YCIIOBICHHOCTh HX
YHUKAJIbHBIX CBOMCTB PE3KUM
YBEITUYCHUEM TUTOIIAH

[{ndhpoBoit MUKPOCKOIT

Pa3nen 4.
XuMus Ha
cTpaxe
310POBbSI

IMOBEPXHOCTH YACTHI]
Moxn. Bosronka rionga. Mox u3
anTexKu

«Mapranuoska». [lepmanranar
KaJINS

25

[Tepekuch Bogopoaa. CBoiicTBa U
MMPUMEHEHUE MTePOKCUIA

BOZOpOJIA

AITXP

[Tpubop a1 momyueHus
BOJIOpOJIA




ATCTHIICATTUIIMIIOBAsT KUCIIOTA.
IACKOpOMHOBAsI KHCITOTA.

«3eneHKa Win OpUIUTHAHTOBBIH
3EJICHBIN

«MBUIO 4yIECHOE

UlekapctBa.  JlekapctBa. Cpoku
TOHOCTH JICKapCTB.
Knaccuukanus jekapcTs.
006e300MBarOIIE CPENICTBA.
IAHTHOMOTHKH.
[TpoTrBOAIIEprHYECKUE
cpeacTBa. BuraMuHbl.
WHCTpYKIINY TI0 IPUMEHEHHUIO
IIEKapCTB.

I/ICKYCCTBGHHHC H HaTypaJIbHBIC
KOCMCTHYCCKHUC CPCACTBA.

JInyHast rurueHa. Yxon 3a
KOKeH. YX0J 3a BoJIocaMH. YXOJ
3a 3y0amu.

JlaTauk pH

3yuenue
NEKApCTBEHHBIX
[pEapaToB JTOMAIIHEN
ANTCYKU U UHCTPYKIUI
Mo UX MPUMCHCHHUIO.

Kocmernueckue u
ITEKOPATUBHBIC ITYPHI.
Jlak 11 HOT'TEN.
Hocurenu 3amaxa.
J1e3010paHTBhI.
Kpacurenu s Bosioc

Pa3nea 5.
XUMHSA MHIITH

Caxap, Kpaxmall, IeJUII0JI03a —
[POJICTBEHHUKH TITFOKO3BI

AJTIOMUHHUN: BETUKUHU U
Y’KaCHBIN

'YKCyCHas KuciaoTa

«CoIlleHas Hallla KU3Hb)»

Bpen HUTpaTOB: MU} UK
npasja

ra3I/IpOBaHHBIe HaIIUuTKH,
MHUHCPAJIbHBIC BOABI, IMCIICU-
KOJIa.

3ydyeHue CBOKCTB

JlaTuuk pH, natumk
DIIEKTPONPOBOAHOCTH

IIpurorosinexue
[pacTBOPOB

JlaTunk
PIEKTPONPOBOJHOCTH

Juricel. ..
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Pa3nea 6.
PadoTa Han
MPOEeKTAMH.

Jtan BEIOOpA TEMBI, TOCTAHOBKH
[[eJIU, 3a]1a4 UCCIIEIOBAHUS .

OTan BBIABHXCHHA THIIOTC3bI.

JTall IJIAaHUPOBAHUS ITyTH
TOCTHIKEHUS Lieen
MCCIIEIOBATEIIHCKUX
(IpOEKTHBIX ) paboT 1 BEIOOPA
HEe00X0IMMOT0 MHCTPYMEHTAapHSI.

JTarn npoBeAeHUs y4eOHOro
rccienoBaHus (MMPOEKTHOM
PaboThI) C MPOMEKYTOUHBIM
KOHTPOJIEM 32 XOJIOM

12




BBIITOJIHEHUS M KOPPEKIUEN
€3yJIbTaTOB.

Jtar ohopMIICHHUS,

[IpeICTaBICHMS (3aLUThI) 2
MPOIYKTA MPOEKTHOU PabOTHI
3aHuMaTe/IbH | 3aHUMATENIbHbIC OMBITHI 1O M crionb3oBanue
12 |ple oBITHI 7 |[XUMUU 30 30 |o6opynoBanue «Touka
pocTay
NTOI'O: 136 23 [112




