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THoacnumenbHas 3anUcKa

PaGoyast porpaMMa 1o JI0NOIHATENbHOMY 06pa30BaHHIO JIeTeH A 8- 9 knaccoB cocTaBjieHa B

cooTBercTBHH ¢ TpeGosanusaMH (DerepalbHOr0 rocyIapCTBEHHOro 06pa30BaTeNbHOro CTaHIapTa
obmero 06pa3oBaHUS BTOPOr0 MOKOJICHHUS:

1.

2.

[IpumepHas OCHOBHas 0OpasoBaTenbHas IporpaMma OCHOBHOTO obmero oOpa3oBaHHd
(omobpena pemeHHeM (enepaibHOro yueOHO-METOIM4ECKOro OOBEIHHEHUS 10 obmemy

o0pa3oBaHHIO.
JlaHHas TporpaMma SBISeTCS —TPOrpaMMOi €CTECTBEHHO-HAYYHOH  HANpaBJeHHOCTH.

[IporpamMma mocTpoeHa Ha CJIeIyIOIIHX IPHHIHIAX:

- ITpunyun nayynocmu (3HaHAS. OCHOBAHEI HA 0OBEKTHBHBIX HAY4HBIX (aKTax).

Ipunyun nocredosamenoHOCMu U cucmemamuynocmu(oOy4eHre OT IPOCTOro K CIOXKHOMY, «OT

HEe3HAHHUS K 3HAHHIO, OT HEYMEHHUS K YMEHHION).

- Ipunyun naznsonocmu (OCYIECTBICHAE CBA3N MKy KOHKPETHBIM H abCTpaKkTHBIM).
- Ipunyun ocmeicnennocmy (IEPEHOC HMEIOIIUXCH 3HAHHI B HOBYIO CHTYAIIHIO).

- Ipunyun co3namenvrHocmu u akmuerocmu (IPUMEHEHHE 3HAHHW Ha IPAKTHKE).

AKTyanbHOCTH MporpaMMbl 00yclIOB/IeHa TEM, 4TO B yueGHOM IUIaHe IPeIMETY« XUMHS»
OTBeeHO Bcero 2 dyaca B Hefemo (8 wmacc m 2 waca 9 Kiacc), 4TO JaeT BO3MOXKHOCT
cOpMHPOBATE y YYaIIMXCS JMIIb Oa30BbIC 3HAHUA 110 MPEIMETY. B Toxe Bpems Bo3pacT 8-ro u 9-
ro KJIACCOB SBISETCS BaAXHBIM JUIs TNPOGhecCHOHAIBHOTO0 CaMOONpPENE/ICHHs MKOJIbHHKOB.
BO3MOXHO, YTO IIPOCHYBIIHICS MHTEPEC K XHMHH MOXET IepepacTH B OyaymIyio npoQeccuro.

AKTyaJbHOCTL JIAHHOH MpOTpaMMbl COCTOMT B M TOM, YTO OHa HE TOIBKO JacT
BOCTIMTAHHMKAM NPAKTHYECKHE YMEHHS MW HABBIKH, (OpMHpYET HAYaTbHBIA OTIBIT TBOPYECKOH
JIeSTENBHOCTH, HO M pa3BHBaeT HMHTepec oOydarolerocs K 3KCIEPHMEHTY, HAay4YHOMY IOHCKY,
CIIoCOBCTBYET CAaMOOMPE/IEEHHIO Y4allHXCs, OCO3HAHHOMY BBIOODY npodeccun. Yyaiuecs
CMOTYT Ha IPAKTHKE HCIIOJIB30BATh CBOM 3HAHMS HA YPOKAX XHMHH U B OBITY.

[lenarornueckas IeJeco00pPa3sHOCTh 3aKII0YAeTCH B TOM, 4T0 6a30Bblii Kype MIKOIBHOH
IpOrpaMMBbl TPEyCMATPHBAeT NPaKTHIECKHe PAOOTEL, HO HMX $BHO HEAOCTATOYHO, 9T00BI
3aMHTEPEeCcOBATh YUAIIMXCH B CAMOCTOSTENHHOM TNPHOOPETEHHH TEOPETHYECKHX 3HaHWI W
NPAaKTHYECKMX YMEHHWH M HaBbIKOB. [lnst sroro B Kypc «llepBele IarM B XHMHH» BKJIHOYCHLI
naubosee SPKHUe, HATIISIHbIE, HHTPHTYIONINE SKCTICPAMEHTBI, CIIOCOOHBIC YBIIedh M 3aHHTEPECOBATh
yYanmxcs NpakKTHIeCKOH HaAyKOH XUMHEH.

B pamkax HalHOHATBHOTO Npoekra «OOpasoBaHHe» CO3JAHUE LEHTPA €CTCCTBEHHO-HAYUYHOH
HanpasieHHOCTH «Touka pocTay I03BOHIO BHEJPUTH B MPOrpaMmy HE(POBYIO nabopaTopHio H
KauecTBEHHO H3MEHHTH Ipolecc 00y4eHUs XUMHUH.

KO/MYeCTBEHHBIE SKCIIEPHMEHTBI O3BOJIAT [OJIy4aTh JOCTOBEPHYIO HHPOPMALHIO O MPOTEKAHHH
TeX MIM WMHBIX XHMHYECKMX TMpoleccax, O CcBoiicTBax BemecT. Ha ocHOBe NOJyYeHHBIX
SKCIIEPUMEHTATBHBIX JAHHBIX 00ydaeMble CMOTYT CaMOCTOSTENBHO JIeNlaTh BBIBOJBI 0000MATh
pe3y/IbTaThl, BHISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyIAeT CHOCOOCTBOBATH MOBBIMICHAXO
MOTHBAIIMH 00y4YeHHS IIKOJIBLHHKOB.

Ileas mporpamMmbi:

DOpMHpOBaHHE y YYAUWXCs HAyUHBIX NPEJCTAaBICHUIl O XMMHH B TOBCCJHCBHOH JKH3HH
yesioBeKa yepes NpobyKIeHME HHTEPeca H pa3BHTHE MPO(ECCHOHANBHBIX CKIIOHHOCTEH K NIPEAMETY
XUMHS.

3agaum:

O6pa3oBaTe/IbHBIE:

PaCIIHPUTH KPYro30p y4aluuxcs 0 MHPE BEIIECTB;

HCIIOJIL30BATh TEOPETHYECKHE 3HAHUSA 110 XHMHH Ha NPaKTHKE;

06y4HTh TEXHHKE OE30MIaCHOCTH TPH BBINOJIHEHHH XMMHYECKAX PEaKIIHii;
cOpMHEPOBATH HABBIKK BBIIONHEHHS MPOEKTOB ¢ Henosp3oBanueM KT u nupposoro
00opyIOBaHHA;




® BBIABHTH TBOPYECKH OJIAPEHHBIX 00YYAIOUIMXCA U TTOMOYL UM TPOSBHTE cedsl.
PassuBaromme:

®  CrnocoOCTBOBATh Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00YJatOIHXCS:
e dopmuposats UKT-komnereHTOCTH:
BocnurarebHble:

® BOCIHTATH CAMOCTOSITEIBHOCTD IIPH BBINIOJHEHUH PadOThI;
® BOCIHTATh YyBCTBO B3aMMOIIOMOIIH, KOJUIEKTHBA3MA, YMEHHE padoTaTh B
KOMaH/1e;
®  BOCIHTATh YYBCTBO JIMYHOH OTBETCTBEHHOCTH.
Cas3b coep:RaHUsi NIPOrPAMMBI BHEYPOUYHOMH AeSITEJIbHOCTH ¢ Y4eOHbIMH

npeaMeTamMu:

Kypc BHEYPOUHOH JIesTeIbHOCTH MAEHHO U COIepIKaTelIbHO CBsA3aH ¢ 6A30BbIM KYPCOM XHMHH
U TI03BOJSET TOJJICP)KUBATh B3AHMOCBA3bL  TEOPUH M IPAKTUKH, (OPMHPYET YCTOWYHMBYIO
noTpeOHOCTh NPHMEHSATH MOTYyYEHHBIEC 3HAHHS U HABBIKH B TIOBCEIHEBHOMN JKU3HH.
[IporpaMma mocTpoeHa Ha OCHOBE MEKNPEIMETHON HWHTErpamuH ¢ (QU3HKOH, MaTeMaTHKOM,
OuooTHEH U IPYTUMH €CTECTBEHHO-HAYYHBIMH TIPEIMETAMH.

OcoGeHHOCTH peaH3auun

NporpamMmabl:

Bospacr obyuawmuxcs:

ITporpamMma opHeHTHpOBaHA Ha BOCIIHTAHHHKOB B Bo3pacte 14-16 et 6e3 cnennanpHoM

[IOATOTOBKH.

DopMbl 3aHATHH:

B obpazosarenpHOM mpoliecce HCIOIb3YIOTCS Pa3InyHble (OPMBI IPOBEACHUS 3AHATHS:

° Oecersl;

° JIEKLIHH;

) CEMHHApBHI;
[ ]

IPAKTHYECKOE 3aHSTHE:
XMMHYECKHUN IKCTIEPUMEHT;

paboTa Ha KOMITbIOTEpE;

IKCKYPCHH;

BBIIIOJIHEHHE U 3alIMTa [POEKTOB.

Pexxum nposeaenus: 34 yaca B rof - 1 pa3 B Helelo. Bee 3aHATHA 110 BHEYPOUHO# I€ATEIBHOCTH
NPOBOJATCA TMOC/IEC BCEX YPOKOB OCHOBHOIO pACIUCAHUS, IMPOJOIKHTEIBHOCTE COOTBETCTBYET
pekomenanusm CanlluH, 1. e. 40 MunyT.

* e e o

MecTo npoBeeHHs:  3aHSTHS IPOBOAATCS B yueOHOM KaGHHETE XHMHUH.

310posbecOeperaromas  opraHusanis 00pa30BaTENLHOTO MPOLECCA MPEANONAraeT HCHONb30BaHHE
(opm u MeTOOB 00y4YeHHs, aIeKBATHBIX BO3PACTHBIM BO3MOXKHOCTSM IIKOJBHMKA: MPAKTHUYECKHE
PabOTBI,IKCIIEPUMEHTHI U OeceIbl.

Bujp1 nesareibHOCTH: IpeycMOTpeHbl TeopeTHueckue (20u.) W mpakTuueckue 3aHsThs (144.).



Il1anupyeMbie pe3yabTaThl 0CBOEHHS! 00YVYAKIMHMHCSH POrPAMMBI !BHe!‘leﬁHOﬁI BHEY EO'!HOﬁ

ACHTECIbHOCTH

JINYHOCTHBIE pPe3yabTaThl:

- OCO3HABATh €IMHCTBO H LEJIOCTHOCTL OKPYIKAIOIIEr0 MUPA, BO3MOKHOCTH €r0 03HABAEMOCTH U
00BACHUMOCTH Ha OCHOBE JIOCTH)KEHHH HAYKH;

- MOCTETIEHHO BBICTPAHBaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH M
I'OTOBHOCTh K €aM000pa30BaHHIO, B TOM YHC/IE€ W B paMKaX CaMOCTOSATEILHOM JIESTeIbHOCTH BHE
HIKOJIBI;

- OLICHHBATh *KH3HEHHbBIC CHTYAIMH C TOYKH 3peHus Oe30nacHoro odpasa HU3HH U COXPAHEHHUS
3710pOBbA,

- OLIEHHBATh IKOJIOTHYECKHI PHCK B3aHMOOTHOILCHHUIT YeJIOBEKa U IIPHPOIBL.

- hOpMHPOBATH IKOJIOTHYECKOE MBIIIICHHE: YMEHHE OLEHUBATh CBOK AEATEILHOCTh M MOCTYNKH
APYTHX JTIOCH C TOYKH 3PEHHS COXPaHEHHS OKPYIKAIOIIEH CPeIbl - TapaHTa SKH3HH U 0JIaronoiydms
mozei Ha 3emite.

MeTanpeamerubiMupesyIbTaTaMu u3yueHus Kypca«llepseie maru B
XUMHH»ABIISAETCAOPMHPOBAHHE YHHBEPCATBHBIX YueOHbIX aeitcTuit (YV]]).

Peryastususie YY/I:

- CaMOCTOSTEIEHO 0OHApyKHBaTh U GOPMYIHPOBATH YueOHYIO TPOBIEMY, OIPEIEIsTh 1eb
y4eOHOH AeATEIILHOCTH;

- BBIIBHTaTh BEPCHH PELICHUSA MPOOJIEMbI, 0CO3HABATh KOHEYHBIH pe3y/IbTaT, BHIOHpATh U3
IPEUIOKEHHBIX H HCKATh CaMOCTOATEIBHO CPECTBA JOCTHKEHHS 1IEITH;

- OCYWIECTBIIATD Le/IeTI0Iaranie, BK/I0Yas MOCTAaHOBKY HOBBIX 11eliei, mpeoOpa3oBaHue
MPAKTHYECKOH 3a1a4l B O3HABATEILHYIO;

- COCTaBIIATH (MHMBHIYaIbHO WIIH B IPYIIIIE) [UIAH PEIleH s IPOOIeMbI;

- paboTasi [0 1JIaHy, CBEPATH CBOM JICHCTBHS C LENBIO H, IPH HEOOXOIMMOCTH, HCIIPABIIATH
OIIUOKH CaMOCTOSATETBHO;,

- YYMTBIBaTbh PasHble MHEHHS H CTPEMHUTBCS K KOOPAUHAIIMH PAa3lTHYHBIX MO3UIIMIT B
COTPYIHHYECTBE;

- B IMAJIOTE C YYHMTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTENILHO BEIPAOOTAHHBIC KPHTEPHH OLIEHKH.
ITo3naBaTeasnsie YV /I:

- AHAJTH3HPOBATh, CPABHMBATH,KIaCCUPHUIMPOBATE H 00001maTh HaKThl U

SABJICHHS. BBIABIATLIPHYHHBI H CIIEICTBHS POCTHIX SBICHHIH.

- OCYIIEeCTBJATH CPABHEHHE,K/IACCHPUKAIMIO,CAMOCTOATENILHO BLIOUPAst OCHOBAHHS HKPUTEPHH
JUISL yKa3aHHBIX JIOTHYECKAX ONepalluii;

- CTPOHTH JIOTHYECKOE PACCyK/IeHHe,BKIIIOYalollee YCTAHOBIEHHE TPAYHHHO-
CJIE/ICTBEHHBIXCBS3CH.

- €031aBaTh CXCMaTHYECKHE MOJICIIH C BBIJIEJIEHHEM CYIIECTBEHHbBIX XapaKTePUCTHK 00BEKTA.

- COCTABJATH TE€3UCHLPA3ITHYHBIE BU/IbI TTAHOB(IIPOCTHIX,CI0KHBIX H T.11.).

- Ipeodpa30BbIBATH HH(OPMAIIHIO H3 OZHOTO BU/IA B APYTOH(TabIuIy B TEKCT | MIp.).

- YMeThb ONpe/iensiTb BO3MOXKHBIE HCTOUHUKH HEOOXOIUMBIX CBEACHHMN,IPOU3BOIHTH
NOMCKHH(MOPMAlMH, aHATH3UPOBATE M OLEHHBATH €& J0CTOBEPHOCTD.

- 00001WATh NOHATHS - OCYIIECTBIISTh JIOTHYECKYIO ONEPAIMIO IIePEX0/1a OT MOHSTHIL ¢ MEHBLIMM
00BEMOM MOHATHSIM C OOIBLIIMM 00BEMOM;

- CTPOMTB JIOTHUECKHE PacCyIKICHHS, BKIIOYAIOLINE YCTAaHOBJICHHE TIPHYHHHO-CIIEICTBEHHBIX
CBsI3eH.

- OOBACHATH SABJEHHA, NMPOLECCHI, CBA3H H OTHOIICHHS, BBIABISCMBIE B XOIE€ MCCIIEOBAHMS,
OCYIIECTBIISTh BbIOOp Haubosee 3QPEeKTHBHBIX CHOCOO0OB peIleHHs 3a7ad B 3aBHCHMOCTH OT
KOHKPETHBIX YCIIOBHIA.

Kommynukatususie YV /I



- ymeTb  (OpMyIMpOBaTh COOCTBEHHOE MHEHHE W [O3HMIHIO, apryMEHTHpOBaTh ¢ u
KOOPIAMHHPOBATH €€ C MMO3HLHH NAPTHEPOB B COTPYAHHYECTBE NPH BbIPAOOTKE 0OOIIErO pelleHHs B
COBMECTHOH JESATEIbHOCTH;

- 0TOOpaxarh B pevu COJAepKaHHE COBEPIIAEMBIX JIEHCTBHIA, KaK B JOpME rPOMKOH
COLMATH3HPOBAHHON PeYH, TaK H B (JopMe BHYTpEHHEH peyH;

- YMETh apryMEHTHPOBAThL CBOK TOUKY 3PEHHS;

- YMETh OCYIIECTBIIATE B3aUMHBIH KOHTPOIIb H OKa3bIBaTh B COTPYAHHYECTBE HEOOXOIHMYIO
B3aUMOIIOMOIIb;

- YMeTb paboTarh B IPyNIE - YCTaHABIHBATh pabo4ne OTHOMEHH S, YPPEKTHBHO COTPYIHHYATE U
CIocoOCTBOBATh MPOAYKTHBHOM KOOIEPALIHH.

HpeﬂMeTHbIMH PE3YAbTATAMH H3YUCHHA IIPCAMETA ABJISIFOTCS CICIYIOLIHAE YMCHHA:

- OCO3HaHHE POIIH BEIlIECTB;
- OIIPEJICNIAT POJIb PA3JIMYHBIX BELIECTB B IPHPO/IE H TEXHHUKE;
- 00BACHSTH POJIb BELIECTB B X KPYTOBOPOTE;
- PaCCMOTPEHHE XUMHYECKUX TPOLIECCOB;
- UCI10/1b30BaTh 3HAHHM XUMHHU IIPH COOMIOIEHHH IIPABKII MCIIOIB30BAHUS OBITOBBIX XUMHUECKHX
Npenaparos;
— pasinyarh OnacHble H 0€30MacHbIe BEIECTBA;
- IPUBOJIUTH PUMEPBI XUMHYECKHX TTPOLIECCOB B IPUPOJIE;
- HaxO/JMTh YEPTEI, CBH/IETE/ILCTBYIOMIAE 00 00IHMX MpH3HAKAX XMMHUYECKHX IIPOLIECCOB U UX
pasIvIHAX;
- UCNOJIb30BaHME XUMHUYECKHUX 3HAHUH B OBITY;
- 00BSICHATH 3HAYEHHE BEIIECTB B )KU3HU U XO3SHCTBE Ye/IOBeKa;
- OOBACHATL MUD C TOUKH 3PEHHS XHMHH;
- bopmupoBath npejacTaBIeH s 0 OyayieM npodeccHOHATEHOM BHIGOPE.
Kpome toro, sausatus npusBaHbl NpOOYAMTh y YyYalIUXCs HHTEpPEC K XHMHUECKOii HayKe,
CTUMY/IMPOBAaTh JallbHEHIIEe H3yYeHHe XMMHH. XHMMHYECKHe 3HaHHSA, CHOPMHUPOBAHHBIE Ha
3aHATHAX, HHQOPMAUMOHHAS Ky/IbTYPa Y4allliXCsl, MOTYT ObITh MCTIOMBE30BAHbI HMH JUISl PACKPBITHS
Pa3THYHBIX [TPOSBIICHUN CBSA3U XHMHHU C JKH3HbIO.
OcHoBanuem 115 BbIIe/IeHHS TPeOOBAHMIT K YPOBHIO MOArOTOBKH 00Y4YarOLIAXCS BBLICTYIIAET
OCHOBHas 00pazoBarelibHasi IPOrpamMMa.

CnocoOb1 onpeie/ieHHs Pe3y. IbTATHBHOCTH:
- Hauanenwit konmponw (cenmadps) B Bume BH3YATLHOrO HAOMIONEHHS Teaarora 3a
COOMIOIEHMEM  BOCITHTAHHUKAMH TEXHHKH OE30MAaCHOCTH, [OBeAeHHEM npu  pabore ¢
IOCTIEIYIOIIUM 00CYK/IEHHEM;
- Tekymui konmponv (8 mevenue 6écezo yuebnoz0 200a) B Buie BU3YaJIbHOTO HAOJIIOICHUS
fielarora  3a TPOLECCOM  BBINOJHCHHSA  yYallMMHCA  IIPAaKTHYECKHX  paboT, IPOEKTOB,
HHIMBUZYA/IbHBIX 3a[IJaHHM, Y4aCTHs B IPEIMETHOM HeJlesie eCTeCTBO3HAHUS
- Ipomesicymounsiii Konmpons (memamuyeckuii) B BUJIE TpeIMETHONH THATHOCTHKH 3HAHMS
JEeTBEMH IIPOHCHHLIX TEM;
- Hmozosviit Konmponbs (Maii) B BuAE W3Y4YeHMS W aHAIH3a NPOAYKTOB Tpyda Yyalluxcs
(ITPOEKTOB; COODIIEeHHH, pedepaToB), mpoliecca OpraHu3alMu paboThl HaJl POLYKTOM H AMHAMUKH
JIHYHOCTHBIX U3MEHEHHIA.
@opmbl yuéTa 3HAHMI, YMeHHIi NIPpH peaan3anuu NpPOrpaMMbl.
- Omnpoc;
- O0cyxnenue;
- CamocrostenbHas pabora;
- Tectuposanue;
- IIpesenTanus u 3amuTa TBOpUEcKoi paboThl (IPOEKTHI 1 JIp. ).
B KoHIie yueGHoro roga o6yyaromuiics 10/KeH BHITIOIHUTE U 3AIUTHTS MPOEKT.



Coaepxanue Kypca

I/IHCTPYKTEDK M0 TEXHHKE OE30MacHOCTH [MPpOBOJHUTCS Ha KaXJOM 3aHsATHH IIepe[ ITpOBEACHHCM
JKCIICPHMCHTA.

1. BBeaenne

1.1

1.2

Beéoonoe 3anamue. 3HaKOMCTBO Y4YalllUXCsSl C HOBBIM YUeOHBIM KypCOM BO BHEYPOYHOI
JESTEIIBHOCTH.

Mecmo xumuu ¢ ecmecmeosnanuu. 3apoxIeHHEe XHMUH Kak Haykd. CBsi3b XUMHH C
MIPAKTHYECKOH )KU3HBIO YEI0BEKA.

[Ipaxmuyeckas yacmo.

Co3nanue mMO3HABATENBHBIX KPOCCBOP/AOB M JPYIHX HMHTEPAaKTHBHBIX YIPAKHEHHH Ha
LearningAps.org unu MyTest.

2 3KCﬂEpHMEHTaJIbele OCHOBbI XHMHH

2.1

22

2.3

Bewecmea. Ilpuemsl oopauierun ¢ eeuiecmeamu.

H3ydyenne nmpaBui TeXHUKM 0€30MAaCHOCTH, NMPEIYNPEeKIAAOUIMX W 3alpPeliaioliiX 3HAKOB.
IlepBast nomors. IIpoTHBONOKAPHBIE CPE/ICTBA 3ALIUTHI.

3HAaKOMCTBO C BEIIECTBAMH, BCTPEYAOIMMHCS B OBITY: HOIHAS HACTONKA, ME/Ib, ATFOMHHHIA,
COMb, NHINEBas COIa, JIMMOHHAS KHUCIOTa, YKCyCHas KHCIOTa, BOJA, MEIHBIH Kymopoc.
Otiiume BEeECTB 10 (U3MYECKUM CBOMCTBAM: arperaTHOe COCTOSHHE, IIBET, 3amax, BKYC,
pacTBopuMOCTbh. IIpaBuia XpaneHus BemecTB B naboparopuu. TOKCHYHOCTH BEIIECTB /LIS
JKHBBIX OPraHM3MOB OIpEIeNfeTcs HMX XHMHYECKMMH CBOHCTBaMH, HX CIOCOOHOCTBIO
BCTyNaTh B XWUMUYEeCKHEe peakuuu. [IposiBieHHs TOKCHYHBIX BeIIECTB Y YeJOBeKa:
XHMHUYECKHH OKOI, pa3Apa)keHHe CIM3HCTHIX O000J0YEeK, KaTrap IbIXaTelbHBIX IMYTEH,
AJJICPrHYCCKHE PEaKiM¥, OCTpble [JepMaTHThL. KaHLEPOTeHHOE [JeHCTBHE, NOpaKeHHs
OpPraHoB, BO3MOXXHOCTH JIETAlIbHBIX HCXO0HO0B. [IpaBuima orOopa BemecTB (TBepible,
MOPOLIKOOOpa3Hble, JKHIKHE, BOIHBIE PacTBOPLI, 0co0Oe BHHMaHHEe — padoTa TOJBKO ¢
MaJIbIMH 00bEMaMH BELIECTR).

Tecm na ocnoBe 3aganuii H3 oTkpbIToro Oanka ®UITH (pasaen «MeToabl MO3HAHHAY )
Ilpasuna 6e3onacnoi pabomer npu npoeederuu Ixcnepumenma. Texuuka rabopamopHsix
padom.

3HaKOMCTBO ¢ JIabopaTOpHEIM 00OPYIOBAHHEM: CTEKISHHAS MOCY/Aa (XHMHYECKHE CTAKaHBI,
KOJIOBI, BOPOHKH, JIEJHTENbHBIE BOPOHKH, MEPHAs MOCY/1a), BECHI, INTATHBBI /I8 IIPOOHPOK H
npuOOpOB, HarpepaTesbHbIH NpUOOp-cpTOBKa, (apdopoBas mocyna (BbIIApHBATETBHEIC
YallKH, TUIJIM, CTYIKH, IIIATeNH) | Ap.

besonachas pabota co ctexyioM, npoOKamMH (JIEMOHCTpALMsl Pe3KH CTEK/ISHHBIX TPYOOK, HX
HarpeBaHHs 1715 H3MeHEeHHs (POpPMBI).

[Ipakxmuueckas wacme.

C6opka mpubopa juisi mosydyeHus ra3os. [IpoBepka Ha repMEeTHYHOCTh., 3aKpEIUIEHHE €ro Ha
mratuee. Pucynok npubopa npu nomoiuu tpadapera.

Hazpesamensnsie npubopei.

CrnuproBka. ['azoBas ropenxa. [lnutka. Bopasnas 6Gams. Hasnauenwe HarpeBaTtebHBIX
npubopoB.

H3yyenne cIMPTOBKU: COCTABHEIC YaCTH H HX (DYHKI[HSL.

['oproyee TOMIMBO A CNMPTOBOK: 3THIOBBIA CcrupT. OCOOEHHOCTH peakiMd TOpeHHs:
BblIE/ICHHE Tema U ceeta. Cyxoe roprouee

IIpaBuna narpeBanust mMpoOHPOK ¢ BOJHBIMH PAacTBOpaMH (IpeBapUTENIbHBIN IPOrpeB Beei
MOBEPXHOCTH, 00S3aTe/IbHBIH HAKIOH NPOOMPKH, OTBEpCTHE NPOOMPKH «OT  cedsiy,
3aKpeIlICHHE JIep:KaTelis NpoOHPKH).
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2.5

2.6

2.7

Henonp3oBanne TUIIIEH pU POKaIMBaHUH BelnecTB. Ha3snauenue onepamiu npoKaInBaHHus.

Ipaxmuueckas yacme.

H3yuenue rmiiamenu. PUCYHOK niiaMeHH.

COopka mpubopa 1714 BhIIApHBAaHMs COJM (KOJIBIIO HA INTATHB, BbIApHBATENIbHAs 4HalllKa,
BOJHBIH PacTBOP COJIH, CNUPTOBKA). Pucynok npubopa npu nomomu Tpadapera.

Yucmoie geuwecmea, ocobo uucmoie semecmea. Ilpumecu. Cmecu. CnocoObl OYMCTKH
BEILECTB OT IIpuMecei U paszaeneHHs cMmeceil. @unbTpoBanue. [leperonka. Kpucrammmszanus.
Pasjienienye ¢ MoMOIIbIO MarH|Ta, IeTHTEILHON BOPOHKH

IIpakmuueckas yacme.

| BapuaHT: cMech PeYHOT0 MEeCKa U caxapa.

2 BapHaHT: CMECh PEYHOIO [1€CKa U MOBAPEHHOM COJIH.

CocraBuTh  cXeMy IOCIE0OBaTEIbHOCTH  Omepauuii  (pacTBopeHue, (UILTPOBAaHHE,
BeImapuBanue). CpaBHUTh U 00CYIUTH pe3ynbTaThl ABYX BapuanToB. OOpaTuTh BHUMaHKHE Ha
CMeCh caxapa M necka (y HEKOTOPBIX YallKH MOKPBUIMCh KOPHYHEBOH Maccoii), Ha BaXKHOCTh
YCIIOBHH NPOBEJEHHSA JKCIEPHMEHTA, B JaHHOM Cly4ae Ha CBOEBPEMEHHOE IIPEKpAlleHHe
Harpesa.

Memoost nosnanun ¢ ecmecmeo3Hanuu.

Habmonenue. Dxcnepument. Moenupoanue.

YcnoBus mpoBeieHHs] HAOMIOJEHUST KaK OCHOBHOTO METOJA MO3HAHHA. MBICIHTEbHbIH H
peaibHbId SKCIEPHMEHT. Y HHBEpCalbHble 3HAHHS YeIOBEYECTBA HA OCHOBE HAOIIOICHHAL.
dusnyeckne ¥ XAMHYECKHE SIBJIEHHS.

[Ipaxmuueckas wacme.

bpoynosckoe nBHkKeHHE 1101 MUKpOcKonoM. OGHapYKeHHE KUpa B CEMEHAX T10/ICOTHEUHHKA.
OGnapyxenue kpaxmaiaa B Kaprodene. OGHapyKeHHE YITIEKHMCIOTO Tasa B BbIABIXaeMOM
Bo3xyxe. JlobaBieHne TMMOHHON KHCIOTHI B 4ait. Odopmierue paboThl.

Hassauue orneita Kaxk Bemonnasmu Yro nadbmonanu

Oﬁpamn: BHHMaHHC Ha IPaKTHYECKHUE 3alaHHs MPOLILIbIX 3aHSITHH. AKHEHTHPOB&TB, qTo
MeTO/ HabII0IeHHS — OCHOBHOMN METO/ IMTO3HAHHUS.

Booa. Pacmeopuei. Mopckaa u npecnan 60da. Buonozuueckue mncuoxkocmu: KpoBb, uMda.
KJIETOYHBIA COK. DKOJIOrHYeckue mpolieMbl BOJBL JIEKTPONPOBOJHOCTL KaK CBOMCTBO
PacTBOPOB JJIEKTPOIUTOB (1paBHIia O€30MaCHOCTH € IEKTPONPUOOpAMH).

Ipaxmuyeckas yacme.

Omnpenenenye ¢ NOMOIIBIO 3NEKTPONIPOBOHOCTH PAacTBOPOB: B KAKOM XMMHYECKOM CTaKaHe
HaxXoQUTCs JIMCTUIUIMPOBaHHas BoJa. JlaHbl TpH pacTBOpa: pacTBOp IOBAapPEeHHOH COIH,
pacTBOp caxapa, AMCTHIUIMpoBaHHas Bojaa. Odopmienue paboTsl.

Hazsanue pactBopa Yro HabmojaeM (3aropaercs J1aMIiouka HIIH
HET)

Kak pacmosnate: B KakoM cTakaHe — JUCTHJUIMPOBaHHAs BOJa M pacTBOp caxapa. J]0JKHBI
NPEIIOKUTh JIBA CII0C00a: OPraHoeNnTHYECKHI i BhITapHBAHKE,

[Ipoext «M3roropnenne caMoAenbHOrO mpuOOpa Ui HCCIENOBAHMS 3IEKTPOIPOBOIHOCTH
pPacTBOPOBY

Maccosas 0014 pacmeopenHozo 6euiecmea, Uil RPOUEHMHAA KOHUCHMPAWUA 6CU{ECHEA 6
pacmeope.

Bssemnanue. Pasnoseckl. HaBecka. MepHas nocy/1a (MepHbIe CTaKaHbl, KOObI, HIHHIPHI).
Ipaxmuyueckas yvacme.

[Ipurorosienne pacTBOPOB MOBAPEHHOI COJIM 3a1aHHOH KOHIICHTPAIIHH.
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[IpuroroBieHne NIMMYYEro HAMUTKAa M3 IHLIEBOH COJbI, JIAMOHHOHM KHCJIOTBI, caxapa H
acKOpOMHOBOH KHCJIOTBI: Kakdas TIpylIa ONpEIe/sieT KOJWYEeCTBO BEIIECTB Ha CBOE
yemoTpenue, CpasHeHue 1 00CYK/IeHHE IPHTOTOBIEHHBIX HAITMTKOB C T.3p. BKyca, QHKCaLMH
HabmonaeMbIXx 3(¢eKToB, pacyeToB MM BBINOIHEHHS «HA IJIA30K», JKCHNEPUMEHTATLHOH
KVJIBTYPBL

Hacwluyennsie u nepecviuieHHbie pacmeopsl.

Memoouka evipawqueanus Kpucmainos. Monokpuctaml. Kpucrammideckue apysbl. Yro
TaKOE «3aTpaBKay.

JleMoHCTpalus epechIeHHOI0 pacTBOpa alerara HaTpHs.

IIpaxmuyeckan 4acme.

[lpuroToBieHHe HACHIIEHHBIX H MEPECBHINEHHBIX pPacTBOPOB. [IpuroroBieHHe BOAHBIX
pPacTBOPOB MEIHOrO KyInopoca, XJIOpHIa HaTpus, caxapo3bl [UiA BbIPALIHBAHUS KPHCTAILIOB.
BelpaniBanie KpUCTAUIOB M3 pacTBOpa KAMEHHOM COIM H MOJMPOBAHHOM COJIM: €CTh JIH
pazuuiia. [Touemy /uisi BoIpallluBaHUsi KPUCTA/UIOB KAMEHHAsS COJIb JIy4lle, YeM HOJAHPOBAHHAS.
[TonydeHHE OKpALIEHHBIX KPUCTALIOB COJIM C MWCIIOJIB30BAHHEM IHUILEBBIX KpacHTEJEH.
BripamuBanie KpUCTALIOB MEIHOTO KYNOPOCa U3 BO/IHO-CIIMPTOBBIX PACTBOPOB.

3. 3HaKOMHMCSI ¢ MHPOM HAHOYACTHIL

3.1

3.2

3.3

Mooenuposanue. Monenu B ecrecTBo3HaHuu (rino0yc, KapTbl, (H3HYECKHE MOJE/IH,
OHOJOTHYECKHE MYJISKH, KPUCTAITMYECKUE peleTkH ). Mo/iesid aTOMOB ¥ MOJIEKYJI B XMMHH.
Ipakmuyeckas yacme.

HsrotosiieHue Mojielieit MOJIeKyJ1 U3 noApy4yHbIX cpeacTB. PaboTta BooOpakeHHs.

Cmpoenue seujecmea. Pasmepst vacmuy. Hanouacmuupo.

IIpoexmuas 3a0aua Ne 1. Kax y3Hath npEMepHbIE pa3Mepbl BATAMHHHOTO JIpake «YHICBHTY,
«PeBHTY», yIIaKOBKH KOTOPBIX PACIIOIOKEHBI Y Bac Ha CTOJIAX, HE OTKPhIBas OaHOYEK.
IIpoexmuas 3a0ava Ne 2. 'Y Bac Ha cronax HaXoIATCS MEpHBIH LHJIMHAP, KOida ¢ BOJOH,
BEChl DPBIYAXKHOIO THUNA ¢ HabopoMm pasHoBecoB. llpennokure crnocoObl oOnpe/eeHus
pa3MepoB MOJIEKY BO/IbI (ITPAKTHYECKHH H TEOPETHYECKHUI).

Bonpoc: OtHOCHTCS 1M MONeKyna BoAbl K HaHoudactvuam? Ilodemy BHPYCHI Ha3bIBAIOT
HaHopoOoTamu?

Konnouonsie cucmemsi: nouea, 2iuHd, RpUpoorsie 600bl, 6030yX OblM, MUHEPAIbI, X1€0,
MOJIOKO, Macio, Kpogs...Konrouousle u ucmunusie pacmeopst.OnTHYECKHE CBOHCTBA:
«whdext Tunpansgy, «ABICHUE HCKPAIHMXCS c10eB». KoIouanbele 9acTHIbl U HX pa3Mepsbl.
Oxcnepumenmanvras 3adaya Ne 1. Ha cromax: nasepHas ykaska M nasepHbl (oHapuk ¢
KpPacHbIM JIy4OM, JIBa XMMHUYECKHX CTAKaHAa: B OJIHOM 3aBapeHHBIH ITAKETHK 4Yas, B JPyrom —
uyucras Boja. [Iponycrute syu nasepHoro (oHapuka 4yepe3 crakaHbel. B Kakom crakane, 1o-
BAallleMy MHEHHIO, HaXOJAMTCs KoutougHas cucrema? Ha uyem OCHOBBIBAacTCA Baile
npeanogoxenue?

Bomnpoc: Kak jiokasarh, 4TO MBUIBHBI pacTBOp sBIsSeTcsl KOIouaHOH cuctemoii? (Ilo
paccesiHHIO CBETA B pacTBOpE -KOHYC THHIaus).

YTo MpOMCXOMMT €ClIH B MBUIBHBIA pacTBOp 100aBHTh noBapeHHYo coib? (IIpospaunbrii
TMpeke PacTBOP pe3Ko MyTHeeT, 00pa3yloTcs KpYIHbIE XJIOMNbs). 3HAKOMCTBO C SBJICHHSAMH
KOary/aslM{ W BbICAJIIHBAHHSL.

IIpoexmuas 3a0aya Ne 1.]IBa yd4eHHKa NIPUTOTOBHIIM CMECH U3 PACTHTEIBHOTO Macja | BOJIbL:
J100aBHMB MOJIOBHHY 4aiiHo# 10K Maciaa B 200 mia Bojabl. OQMH U3 HHUX YTBEPXKIAET, YTO
NOJIyYeHHas CMECh ABIAETCS KOJUIOMIHBIM PacTBOPOM, a Apyroif ato orpuuaer. Kto mpas?
CBOi1 OTBET WILTFOCTPUPYHTE CHUMKaMK Ha MoOHIbHOM Tenedone. (IIpasel 00a yuenuka. Bee
3aBHCHT OT OCOOCHHOCTEH MPUTOTOBJIECHUSA cMecH. Eciii npocTo pasmemarsk Macjio B BOJE, TO
konyc Tumpans nHe wnHabmogaercs. Ecnu ke axkTHBHO B30aiIThIBaTh CMECh B TEYCHHE
HEKOTOPOTO BpPEMEHHM, TO CMeCh MYTHEeT H B TaKOM pacTBOpPE XOpOIIO BHJEH KOHYC
paccessHHOTO CBETa, TO €CTh MOABIISFOTCA MEIKOAMCIIEPCHBIE YaCTUIIbI Kalle/IeK Macia).




BbIBO/I: KOJUJIOW/IHBIE pAacTBOPbl MOXKHO OOHAPYAHUTH IO ONTHYECKOMY TeCTy <« I(pdeKT
Tunnans», KOTOpbIH 0OHAPYKHUBACTCS, €C/IH KOJIOW/HbBIE YaCTHI[BI HE MPEBBIIAIOT IHaNa30H
HAHOPA3MEPOB.

3.4 Memoowsl u cpedcmea IMRUPULECKO20 UCCCO0BAHUA.

Ha npeapinymux 3aHATHAX BbI BBIMOIHAIH KCIEPUMEHTAIBHBIE W MPOEKTHbIE 3aaa4u. Kak
BBI JlyMaeTe, KaKie METOIb! HCCIeI0BaHUS BBl HCIIOIb30BAIHN?

1. HaGmonenwue. 2. Dxcnepument. 3. U3mepenue. 4. CpaBHeHne

BenomHuTe 3a1aHusi, IPOCMOTPUTE CBOM 3allMCU U NMPOKOMMEHTHPYHTE HX C TOYKH 3pEHHS
MCIIOJIb30BAHHBIX METOJO0B HCCleoBaHUsA. YeM BBl IOJb30BAINCH, YTOOBI pPEIIUTH
MIOCTABJICHHYIO Mepe/l BaMU NpolJemy.

3.5 Kak cmenenb usMel1b4eHHOCMU 61UAEH HA 00W{YI0 NIOWAOL CONPUKACAIOWUXCA HACMUY.

OO6neMHbBIe B3PLIBEI HA MYKOMOJIBHOM 3aBOJIE, PeBECHO-CTPYKeUHOM npeanpusatiu.llouemy
HEJb3s HCIOIb30BaTh OEH3WH [UIS pPO3XHUra JpoB. BCIOMHHTBE «4TO Takoe Moanby,
«CJAHHHUIBI H3MCPCHUS ILIOILA/IH».
[Ipoexmnas 3a0ava Ne 1. Y Bac Ha cTonmax Haxonsarcs nmubo kyOuk PyOuka, nubo manenbkas
yIaKoBKa caxapa-padunana. Haiinure niomane 1nenoro kyOuka v oOIIyro II0maab 9 Mansix
KyOHMKOB, M3 KOTOpPBIX COCTOMT O0nbINOM KyOWK; WM 1eJI0if yNakoBKH caxapa M OOIIyIo
IJIOINA/Ib BCEX KYCOYKOB caxapa B ynakoBke. CpaBHUTE 3HAYEHMs IUIOIAIM 11e10i Gurypsl u
CYMMAapHO# njoaau ee yacteit? Kakyio 3aKkoOHOMEPHOCTh MBI MOXKeM HadJro1aTh?

3.6 Hanoobovekmobl u 00yci06,1€HHOCHMb UX YHUKAJIbHbIX CEOHCHME PEe3KUM yeeluqeHuem
RAOWAOU ROGEPXHOCMU YaAcmUY: HAHOYACTHIIBI, HAHOIJICHKHA, HAHOBOJIOKHA, HAHOTPYOKH,
HaHOIIAPHKH, ICHAPUMEDPEI, LIE0IUThI, KBAHTOBBIC TOYKH.

Ixcnepumenmanvras 3a0aya. Ha cTollax Haxo[sTCs CTajlbHas KHOIKA, JKeJIe3HbIH rBO3/lb,
KyCOUeK Me/JHOH IpPOBOJIOKM, MEJIHAasl CKpENKa, IpaHy/bl aJIOMHHUS W I[HHKA, IOTAaTHB C
npoOUpKaMu, coisiHas Kuciora. llomectute npeanoxeHHele Telna Ha JHO MPOOHPOK H
J100aBbTE 3aTEM CONISTHYIO KMCIIOTY (BBICOTA CTO/10a )KUIKOCTH IpUMEpHO 1,5¢Mm).

OmnwuiuTe, 4TO Bhl HAOIIOAAETE B KAX/10H U3 IPOOHPOK.

3HAKOMCTBO € IEKTPOXUMHYECKHM PAIOM HANpsHKEeHHH METaJIOB.

Hassanune oObexTa Hazpanue meranna, | Uro nabdmomgaem Jleree wm npasee
U3 KOTOPOTo oTHocuTenbHO H B
cieaaH O0BeKT /XM Py

BeiBoa: ¢ KHCIIOTO#H B3aUMO/ICHCTBYIOT METAUIBL: ..........
C KHCJIOTOH He B3aMMOJIEACTBYIOT METAILIBL: ........
- 3ajanue 1o yuyeOHuKy M.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha ¢. 13.
- C xakuM BBI CTOJIKHYTHCH TpoTHBOpeuneM? Meab U cepedpo B HAHOCOCTOSHUAXCIIOCOOHBI
B3aUMO/ICHCTBOBATH ¢ KUCIOTAMH. Y BeJIMUYeHHE IIJI0IIAH TOBEPXHOCTH pearpylomuX JacTHII
BIIMSACT HE TOJBKO Ha CKOPOCTh peaklud (00beMHBIE B3pBIBbI), HO H HA XapaKTep XHMHYECKHX
CBOMCTB.
[IpoexT «B nouckax KoII0MIHBIX pacTBOPOBY
4. XuMHS HA CTpPaKe 3/0POBbI.

4.1 Hoo. Bo3szouka iiooa. Hod uz anmexu.
Ilpaxmuueckas yacme.
M3rorosiaenue Moaenu Monekynsl Hoaa. DnekTpoHHas, rpapuyeckas Gopmyna iiona
ITpoext «OOHapy)eHHe Kpaxmalia B IPOAYKTAX MHTAHHUSIY.

4.2 «Mapzanyoskar. Ilepmanzanam Kaaua. Maprasell ¥ €ro cTeneHd OKHC/ICHHS
lIpaxmuyeckasn yacmo.
Onpenenenne MaccoBOH 107 KHCIIOPO/a B MOJIEKYJle IepMaHIraHaTa Kaus.
PacyeT oTHOCHTEIBHOM MJIOTHOCTH KUCJIOPOIA 1O BO3YXY.
Cbopka npubopa 17151 MoTydeHHs KHCIOPOa METOIOM BEITECHEHHS BO3/IyXa.



OkcniepumenT: cOopka npubopa a7 pas3noXKeHWs nepMaHraHata kamus. KauectBeHnas
peakius Ha KUCIOPOI.
LiBeTHBIC peaklMH ¢ MEpMaHraHaTtoM Kajus (Harp., NepMaHraHar Kajus M CyJb(HUT HaTpHS.
ap.)

4.3 Ilepexucy e0dopoda. Ceoiicmeéa u npumenenue nepokcuda 00opoda. CterneHb OKHCIEHNUS

KMCIIOpO/Ia B MOJIEKYIIE IIEPOKCHIA BOJIOPO/IA.

Peakuus pasnoxkeHus nepokcujaa Bojoposa. Kak npoBecTu 3KCIEpUMEHT.
Karammusaropsl. Oxcun wmapranuna (IV), depmeHT Karaiasa — KaTald3aTopbl peakiHy
pa3yoKEHHS.
lpakmuyueckas wacme.
Oxeua mapranna (IV): nanucars GopMyTy BelliecTBa U OINpPeIENIUTh CTENEeHb OKUCIIEHHS.
Tpu npoOHpKH, B KaXI0H HaXOJHTCS HECKOJIbKO MII anTe4HOH MNEepeKHCH Boaopozaa. Bo
BTOPYIO U TPETHIO IPOOHPKH MOMECTHTE COOTBETCTBEHHO OKcH Mmapranua (IV) (na xonumke
IImaTess) ¥ CBeKeHATepThIi kapTodelns (Ha KOHYMKE HInaTesis).

Homep npobupku Yro noGaBuiu Yto nabmonaem

Hanucate ypaBHeHHe peakiiiu ¢ 0003HAYCHAAMH YCIIOBHH €€ NPOTEKAHHS,

IIpoucxoauT u peakuus B neppoit npodupke? [Npenoxkute npudop JUls MOIyYeHHs BOIOPO/IA

NPHU pa3oKEeHUH TIEPOKCHIA BOIOPO,1a.

4.4 Auemuncanuyunoéaa Kucioma. Ackopounosan Kucioma. KucnorHocts cpenslpH —

MHJIMKaTOPbl CBOMMH PYKaMH.
[Ipakmuueckas wacme.
Onucanve Qusnveckux cpoiict. [Ipurorosienne pacTBopoB alleTUIICATHIUIOBOH U
acKkopOMHOBO#H KHcnOT. [leficTBHe HHAMKaTOPOB ((heHondTanmenna, JaKkMyca H METHIOPAHIKa)
Ha UX PacTBOPHI.

HHJIMKATOPBI AneTHicaIMImIoBas KUC10Ta | ACKOpOHHOBAsI KMCIIOTa
®enondranens
Jlakmyc
METHJIOPAHMK

[IpurotoBnenne oTBapa KpacHo# karyctsl. HabimroneHHe W3MEHEHHs [IBETa OTBApa B Pa3HbIX
pacTBopax (yKcycHas, JTMMOHHas, aCKOPOMHOBAs KHCIIOTHI, MIOBApEHHAS COJb, Ta3HPOBAHHAs
BO/Ia, HALIATBIPHLIN CIMPT, NMUILEBas COAA, PaCTBOP MbLIa M CTHPAJIBHOIO NOPOILKA).
BsaumoneiicTBie acKOpOMHOBOH KHCIOTHI ¢ HoaoM. Bompoc: juis Kakux 1eneil MOKHO
HCTIONIB30BaTh 3Ty peakuuio? (a1 oOHapyKeHHs acKOPOMHOBOH KHCIOTBI B MPOJYKTax
MATaHHA).

1 peareHt 2 peareHT Yro wabmomaem  mpu  HX
ackopOMHOBast KUCIIOTa | HOJT B3aUMO/ICHCTBHH

Dusnyeckue cBoiicTra: | DU3MYECKHE CBOMCTBA:

4.5 «3enenka» unu opuniuanmoesti 3einenviii. 1[BeT NMopomkooGpasHOro  OPHUILTHAHTOBOTO
3eneHoro. [IpakTHueckoe 3HaYeHHE H MTOyYEHHE.
IIpaxmuueckas yacme.
®usnueckue cBOiCTBA OPHILTHAHTOBOTO 3€JIEHOT0
Kak nokasats noanMHHOCTE OpuiIMaHTOBOrO 3ejeHoro. IlpoBeneHHe MocieqoBaTeIbHBIX
peakinii B OHOH NpoOHpKe ¢ OPHIIMAHTOBBIM 3€JICHBIM: BHA4aie B IPOOHPKY J100aBUTH
KOHLIEHTPUPOBAHHON COJISHOM KMCIOTBI, a 3areM pactBopa weinoun NaOH. Odopmiaenue
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paboTBl 1O CBOEMY YCMOTPeHHIO. 3areM oOCyauTh: Kak 3aMKCHPOBATH pe3yibTaThbl
IKCIIEPUMEHTA (M3MEHEHME 1IBETa, BBIIA/ICHHE OCAlIKa).

[TpoekT «MOXHO JIM MCIOIB30BAaTh OPUIITHAHTOBBIH 3e/eHbIH KaK HHIMKATOP KHCIOTHOCTH
cpeib»

«MbLo uydecnoe»: X03HCTBEHHOE U TYAJICTHOE, HH/IKOe U TBEP/IOE.

IIpakmuyeckas yacme.

JelicTBHE TaKMyca Ha pacTBOP MbLIA, PACTBOP CTHPAJIBHOIO MOPOIIKA

(JT0Ka3aTeNbCTBO IIEJTOYHOI0 XapaKTepa MOIOLIMX CcpeicTB). M3yueHue STHKETOK TBEpPAOTO M
KHMJIKOTO MbUla (pa3jiMyMe B XMMHYECKOM cocTaBe). PacTBopeHHE MbUIa B IKECTKOH W
JIUCTWUTHPOBaHHOM Boze. Dddbexkt Tunmans.

[Ipoekt «MpinoBapeHue)

5. XuMuA DHOH

5.1

5.2

Caxap, Kpaxmai, yeanon03a — pOOCMEeHHUKU 2TH0KO3b.

Yro Ttakoe nmaber. I MkeMHYecKMii HHAEKC MPOAYKTOB MHTAHHS, Xumugeckue
IIOJICTIACTUTENH U UX KOBAapCTRBO.

lpakxmuueckasn yacme.

Onpenenenye npoayKTOB ¢ BBICOKHM ITTHKEMHYECKHM HHIAEKCOM (pabora ¢ Tabuieit).
OmnpezenseM MOACIACTUTENN: acrapTam, copouT .... (Pabora ¢ aTHKeTKaMmu.

OmeIT: B3aUMO/IEHCTBHE ITIFOKO3BI ¢ THAPOKCcHI0M Meu (1), cBexenpuroToBiIeHHBIM.
Hccnenosanre u3MeHeHHs COlepyKaHUs TIIFOKO3bI B KPOBH 1ocjie  cOalaHCHpOBAaHHOTO 06ej1a
 nocsie ynorpedaenus gactdyga: KHPHEHIKOB, YHIICOB, CIAIKHX Ta3UPOBAHHBIX HAITHTKOB.
Anromunuir: éerukuit u yxcacuviii, Ilouemy He ciienyeT M0Jb30BATLCS ANFOMHHHUEBO
nocynoi? ConepHuk Kanbuus. OcTeonopos. MeTaibl KOHCEpPBHOM OaHKH.

Ipakmuyeckan paboma.

CpoiicTBa amoMHHHS ¥ OOJNACTH NPHMEHEHHs AalIOMMHHS Ha OCHOBAaHHH €ro CBOWCTB
(mosTopenue). CocTaBUTE TalIHILY, KIACTEP HITH CXEMY.

[IpoBenenne XMMHYECKHX peaKiMil, XapaKTepu3yromux aMmpoTepHble CBOMCTBA COEIMHEHHI
ATIOMUHHSL.

OmnpiT 1. ATIOMUHHE U CONIAHAA KHCIIOTA.

Onpit 2. X10pH/T aTFOMUHUS X THIPOKCH/T HATPHS

OmnpiT 3. 'HAPOKCH ATIOMHHUS H COJISIHAS KHUCIOTA

Onsit 4. ['nIpoKCHI ATIOMHHHS ¥ THAPOKCHI HATPHS

Hassanue onbiTa Yro nabmogaem YpaBHeHHE XUMHUYECKOH peakluu

2.3

BeBOI: ....oeuilll

[Ipoexr «Ee BennuecTBO — KOHCEpBHAs GaHKa: HKCIIEPMMEHTAIBHOE ONPE/IEIeHHE METAILIIOBY.
VYkcycnan kucaroma. CTonoBblit yKeyc, YKCyCHAsl 9CCEHIHS, JiEJsTHAs YKCYCHAsd KHMCIOTa: B
yeM pasHuna. CBoHcTBa yKCYCHOH KHCIOTBI M €€ InpuMeHeHHe. OH3HOIOrHYeCKOoe
BO3JCHCTBHE KHUCIOTHI.
Ipaxmuyveckas paboma.
CocrapieHue OHATHHHOMN CXEMBI: «4TO s 3HAKD 00 YKCYCHOMH KHCI0Te»  (MHIMBHIYaTbHO,
audo B rpymme).
PacueT KOHLIEHTpALMH KHCIIOTHI TIPH €€ pa30aBIEHHH.
KucnoTHOCTh pacTBOPOB MHUIIEBOH CO/IbI M YKCYCHOH KMCIOTBI.
["amenue nuieBoit coabl yKCyCHOM KHCIOTOM: IPH3HAKH XUMHYECKOi
peaklnH (BBIICICHHE ras3a, pe3Koe yBelIM4YeHHe 00beMa peakHOHHON cMecH). [IOBTOPHTH
PEAKLHMIO TallleHHs COJbI ¢ MCIOJIb30BAHHEM MHIMKAaTOpa (Hamp., 0TBapa KPacHOKOYAHHOM
KamycTel). Jlns yero Heo6xoauMo OBUIO IpUMEHEHHE HHAMKATOpa?

OO6paTiTh BHUMaHHE, YTO BhIJIEJIEHHE Ta3a YaCTO COPOBOKIAETCS

yBeIIHUeHHEM 00beMa peakIIMOHHOH cmecH. Kakie Mepsl pe10CTOPOKHOCTH

HYJKHO COOJIIO/IaTh ITPH MPOBEACHHH TAKHX PEaKIHii?




5.4 «Conenas nHawa dcu3Hb» (IOBAPEHHAS COJb, IMOTALL, [JIYTAMAT HATPHA....... rnaybeposa

COJ1b, MEJIHBIH KYIIOPOC...... )

[Tumesas cona, nuTheBas coAa, KalbIMHUPOBaHHAs COJa, KayCTHYECKasl COla: OJAMHAKOBbIE
WM pa3sHble BemecTBa. KauecTBEeHHBIE peaklii B XHMHH.

Ipaxkmuyueckas paboma

OmnpenenyTs: Kakoe U3 BellecTB (NHUILEBas COJa, KayCTHYecKas €oJa, KalbLMHUPOBAHHAsS
€0/1a) SABISKOTCS COJISMH YTrOJIBHOH KHCIIOTBI.

Onsit 1. JleficTBHE HHAMKATOPAMH.

Omnpit 2. JlelicTBHE HAa pacTBOPB! MHIIEBOH H KayCTHUECKOH COBI YKCYCHOH KHCIIOTHI

Hassanue onsita Yro nabmogaem BriBona

BeiBOM: ..........

[TpoBeieHHe ONBITOB MOJATBEPIKAAET, YTO MMHINEBAs COMAA, KATLIIAHUPOBAHHAS COMA — ITO COJIH
cn1aboi yronpHOM KHCIOTBI, @ KayCTHYeCKas co/la — pacTBOPHMOE OCHOBAHHUE.

OOcyauTh, Kak J0Ka3aTh ONLITHLIM ITYTEM, YTO MHUINEBAs COJIA ABJISETCH KHCIOH COJIBIO.

5.5 Bpeo numpamoe: mu¢) uru npaeda. llonb3za HUTPATOB: BaKHEHIIHEe MHUHEpaIbHEIE

ya00peHus Kak HcTouHuK azoTa. Kpyrosopor aszora. [loyemy BeHepuHa MYXOJIOBKA 110€/1a€T
HAcEKOMBIX (TaKk OHa BOCIIOJHAET HEJO0CTATOK a30Ta B OONOTHCTHIX MecTax). HuTparbl B
KauyeCTBE IHMILEBLIX KOHCepBaHTOB. Kakue mnpeBpallleHHss NPOMCXOAAT C HUTpAaTaMH B
OpraHu3Me 4ejoBeKa. A30T U €ro CTENEeHH OKHUCIICHHS.

[Ipaxmuyeckas yacme.,

Onpenenenne MaccoBoff T0MM a30Ta B KaJTMHHOM, HATPUEBOM M aMMOHHMHHOM celauTpe.
BriBo/1: Kakoe U3 HUX Oonee IeHHOE a30THOE y/I00peHHe.

IIpoexT «BausHue a30THBIX y100peHHH Ha POCT CaKeHIIEB (aconny.

6. PabGora Hajx npoekTamMu — 5 4

7
2.
3.

Iman evibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIEO08AHUS .

Oman 6b106UNCEHUA 2UNOMESb.

Oman nianuposanua nymu OOCMuNCeHUs yeiell Ucciedo8amenbCkux (MPOeKmubix) pabom u
6b100pa He0OX0OUMO20 UHCIPYMEHMAPUSL.

Oman npoeedenus yuebH020 UCCIeO08AHUA (NPOEKMHOU patomsl) ¢ HPOMENCYMOUHBIM
KOHMPOZIeM 30 X000M 6bINOIHEHUS U KOPPEKYUeU pe3yibmamos.

10 DOman ogopmnenus, npedcmasienus (3awumst) nPOOYKmMa nPoOeKmMHot padomel
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