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AHHOTaUMs K padoyeii mporpaMmMe no XuMuu

«HepBLIe maru B XuMmumn»

Pabouas mporpamma mpeamera «llepBele maru B XMMHUH» COCTaBICHA C Y4€TOM TpeOOBaHUIA
rOCY/IapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHaapra Ha ocHoBe «COOpHHMKAa TNpOrpamMM 3JIEKTUBHBIX
KypcoB... Xumus 8-9 kinaccel. Bce pasgensl mporpamMmbl TECHO CBSI3aHBI IO CTPYKTYpE C OCHOBHBIM
KYPCOM XHMMH.

JlaHHas mporpamMma He TOJBKO JTaCT BOCHUTAHHUKAM IPAKTUYECKUE YMEHHS M HaBBIKU, (OPMHUPYET
HAYaJIbHBIM ONBIT TBOPUYECKOM /EATENbHOCTH, HO M Pa30BbET MHTEPEC OOYUYAIOUIErocss K dKCIIEPUMEHTY,
Hay4HOMY IIOMCKY, ITOCIIOCOOCTBYET CaMOOIPEIEIICHUIO yJallluXcs, OCO3HAHHOMY BBIOOPY Ipodeccuu.
VYuyamuecss cMOryT Ha NpaKTUKE HCIOJIb30BATh CBOM 3HAHMWS Ha ypoKax XMMHHM U B ObITy. B Kypc
«[lepBple mIarM B XUMHMHU» BKIIIOYEHBI HamOoJjiee SpKUE, HATJIS/IHbIE, MHTPUTYIOIIUE SKCIIEPUMEHTHI,
CIOCOOHBIE YBJIEYb U 3aMHTEPECOBATh YJalUXCs MPaKTUYECKOW Haykoi xumuel. B mporpammy Kypca
BKJIIOUEHBl HauOoJsiee fApKUe, HArisHble, WHTPUTYIOIINE 3KCIIEPUMEHTHI, CIOCOOHBIE YBIEYb U

3aMHTEPECOBATH YYAIIUXCS MPAKTUYECKOW HAYKON XHUMHEM.

KonunuecTBeHHbIE SKCIIEPUMEHTHI TO3BOJIAT MOIY4aTh JOCTOBEPHYIO HH(GOPMALIMIO O TPOTEKaHUH
TEX WIM UHBIX XUMHYECKHUX MTPOLECCaxX, O CBOMCTBAaX BellecTB. Ha 0CHOBE MOMy4eHHBIX
AKCIEPUMEHTAJIbHBIX TaHHBIX 00y4aeMble CMOTYT CAaMOCTOSITETIFHO JIeJIaTh BBIBOJIbI, 000011aTh
PE3yNbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYAET CIIOCOOCTBOBATH MMOBBIILIEHUIO
MOTHBAIUHM 00y4eHUs IIKOIbHUKOB. [anHbll Kypc «I[lepBbie maru B XuMum» NpeHa3HaAueH JUIs

ydamuxcs 8 kinacca B pacuere 1 gyac B Henento (34 yaca B ron).

eab mporpamMMmbI:

dopMupoBaHUE Yy YYAIUXCS HAYYHBIX NPEICTABICHUA O XHMHM B IIOBCEIHEBHON KU3HU
4eloBeKa depes MpoOyxkaeHHWe MHTepeca W pa3BUTHE MPO(ECCHOHATBHBIX CKIOHHOCTEH K MPEIMETY
XUMHSL.

3apaum:

®  paCIIUPUTH KPYTO30p YHALIUXCS O MUPE BEIIECTB;

e chopmupoBaTh HaBBIKM BBHITIONHEHHUS TPOeKTOB ¢ ucrnosb3oBanueM WKT u mudposoro

000pyn0oBaHuUS;

CII0COOCTBOBATh Pa3BUTHIO TBOPUYCCKUX CIIOC

IlnanupyemMble pe3VJbTATHL _O0CBOEHHUA 00YVYAKIIMMHUCS MIPOrPaMMbl BHEYPOUHOM JIeATEIbHOCTH




JIn4HOCTHBIE pe3y/IbTaThl:

- OCO3HABAaTh EIUHCTBO M IIEJIOCTHOCTh OKPYKAIOLIETO MHUPA, BO3MOXKHOCTH €r0 IO3HABAEMOCTH M
00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAyKH;

- TIOCTENICHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pEHHE: OCO3HABaTh MOTPEOHOCTh M
TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCIIE U B paAMKaX CaMOCTOSTEIBHON JAEATEITBHOCTH BHE IITKOJIBI;
- OIICHMBATh JKU3HEHHBIC CHUTyallMM C TOYKH 3pEHHs Oe3omacHOro oOpas3a >KM3HM M COXpPaHCHUs
3JI0pOBBS;

- OIICHUBATh PKOJIOTUYECKUN PUCK B3AUMOOTHOIICHUH YEIOBEKA M TPUPO/IBI.

- (hopMHPOBATH IKOJOTHUECKOE MBINUICHUE: YMEHHE OIEHUBATH CBOIO JICSITEIBHOCTD M IMOCTYIKH JIPYTHX
JO/IEH C TOYKH 3pEHUS] COXpaHEHHs OKPYKAIOIIEH Cpelbl - TapaHTa KU3HMU U OJaromnoyrydus JoAel Ha
3emuie.

MeTanpeaMeTHBIMH Pe3yJIbTaTaMy U3ydeHUs Kypca «[lepBbie maru B XuMum» sBIsIeTCS (POPMUPOBAHUEC
YHHUBEpCaJIbHBIX yueOHbIX AericTBuil (YV]).

PeryasituBubie YY/I:

- CaMOCTOSITENIPHO OOHApPY>KUBaTh U (OPMYIHPOBATH YUEOHYIO MPOOJIEMY, ONPENEsITh 1eNbh YyaeOHOM
NS TebHOCTH;

- BBABUraTb BEPCHM pELICHUs NpoOJeMbl, OCO3HaBaTb KOHEYHbIN pe3ynbTaT, BBIOMpATh U3
IIPEUI0KEHHBIX U UCKATh CAMOCTOSATENIBHO CPEJICTBA JOCTHKEHUS LIENH;

- OCYILECTBJIATH IieJIeNojlaraHye, BKIII0Yas MOCTAaHOBKY HOBBIX Iieliel, MpeoOpa3oBaHUe MPAKTUYECKON
3aJjauy B [I03HABATEIIbHYIO;

- COCTaBJIATh (MHAUBHIYAJIbHO WU B IPYIIIE) IJIaH pEeIeHUs POOIIeMbl;

- pa0oTas IO IUIaHy, CBEpPATh CBOM JAEHCTBMS C LIEIbI0 M, IPU HEOOXOJUMOCTH, UCIPABIIATH OLIMOKU
CaMOCTOSTEIIBHO;

- YUYMTBHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3JINYHBIX IO3ULUHN B COTPYIHUYECTBE;

- B JIMAJIOT€ C YUYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITENILHO BEIPAOOTAHHBIE KPUTEPUN OLIEHKH.
Ilo3naBaTenbHbie YY /I:

- AaHAJM3UPOBATh, CPABHUBATH, KIACCUPHUIIMPOBATH U 000011aTh (DAaKThI U SIBIECHUS. BBISBIATS NPUYUHEI
U CIIEICTBUS IPOCTHIX SIBICHUIL.

- OCYWIeCTBJSITh CpPaBHEHME, KIacCU(UKAIMIO, CAMOCTOSTEIbHO BHIOUPAsi OCHOBAHMS U KPUTEPUU JUIS
yKa3aHHBIX JJOTMYECKHUX OIepaluii;

- CTPOMTH JIOTHYECKOE PACCY)K/CHUE, BKIIOYAIOIIEe YCTaHOBIEHHE TPUYMHHO-CIIEICTBEHHBIX CBS3EH.

- €031aBaTh CXEMaTHUUYECKHE MOJIENH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJATH TE3HCHI, Pa3IMYHbIC BU/IbI TUNIAHOB (IPOCTHIX, CIOKHBIX U T.I1.).

- Ipeo0pa30BbIBAaTh HH(GOPMAIIMIO U3 OJTHOTO BUA B APYTOH (TaOIUILy B TEKCT U TIp.).

- YyMeThb OIpeNeNiTh BO3MOXHbBIE MCTOYHHKH HEOOXOIMMBIX CBEJIEHHH, MPOMU3BOJUTH IOUCK

HH(bOpMaIlHH, AHAJIU3UPOBATH U OLICHHUBATH eé AOCTOBCPHOCTD.



- 00001maTh TIOHATHS - OCYIIECTBISATH JIOTHYECKYIO OTIEpaIMi0 Tepexoja OT MOHATUHA C MEHBIINM
00BbEMOM MTOHSITHAIM C OOJIBIIIUM 00BEMOM;

- CTPOUTH JIOTHUECKUE PACCYKICHHSI, BKIIOYAIONINE YCTAHOBICHUE TPHUYNHHO-CIICACTBCHHBIX CBSI3EH.

- OOBSICHATH SIBJICHHS, TPOIECCH, CBSI3M ¥ OTHOIICHHS, BBISBISIEMBbIE B XOJAE HCCIICIOBAHUS,
OCYIIIECTBIISATH BEIOOP Hanboee 3h(GeKTHBHBIX CIIOCOOOB PEIICHHMS 32/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX

YCIOBHIA.

KommyHukatuBubie YY/I:
- yMeTb GOpMYIUPOBATH COOCTBEHHOE MHEHHE U MO3UIIMIO, apIYMEHTHPOBATh €€ U KOOPJUHHPOBATH €€
C TMO3MIMHM TapTHEPOB B COTPYAHUYECTBE IIpU BbIPAaOOTKE OOIIEro pemeHuss B COBMECTHOM
NeSITENIbHOCTH;
- OoTOOpaxkaTb B pEUYd COJIEpP)KAaHHE COBEpIIAEMBIX JIEWCTBHH, Kak B ¢dopMe TPOMKOM
COLIMANIU3UPOBAHHOM peur, Tak U B (opMe BHYTPEHHEH peyn;
- YMETb apryMEHTHPOBATh CBOIO TOUKY 3PEHHUS;
- YMETh OCYHIECTBJIATh B3aUMHBII KOHTPOJb M OKa3blBaThb B COTPYAHMYECTBE HEOOXOIUMYIO
B3aMOIIOMOIIIb;
- yMeTh paboTaTh B TPYINIE - yCTaHABIMBAaTh pabouyue OTHOIICHUS, d(PPEKTUBHO COTPYAHUYATH H
CIocoOCTBOBATh MPOIYKTUBHOM KOOIIEPALIUH.
IIpeaMeTHBIMHU pe3yIbTaTaMH HU3y4ECHUsS PEAMETA SBISIOTCS CIEAYIOINE YMEHHUS:
- OCO3HAHHE POJIM BELIECTB;
- OTIPEZIENISATh POJIb PA3JIMYHBIX BEILIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE;
- PACCMOTPEHHE XUMUUECKUX IIPOLIECCOB;
- ICIIOJIb30BaTh 3HAHMSI XUMUHU IpU COONIOJICHMM IPAaBUI HCHOJIb30BAHUSA OBITOBBIX XHMHYECKHX
IIPEenapaTos;
— pa3nuuaTh OnacHble U 0e30IacHbIe BEIIECTBA;
- IPUBOAUTH MPUMEPBI XUMUYECKUX ITPOLIECCOB B PUPOJE;
- HaXOJUTb YEPThl, CBUETEIbCTBYIOIIKE 00 OOIMX NPU3HAKAX XMMUYECKUX MPOIIECCOB U UX PA3TUUUIAX;
- UCTOJIb30BAHUE XUMHUUYECKUX 3HAHUN B OBITY;
- OOBSICHATH 3HAUEHUE BEIECTB B XKHU3HU U XO35ICTBE YEIIOBEKa,
- OOBSICHATD MUP C TOUKH 3pEHUS XUMUHU;
- (hopMupOBaTh MpeACTaBICHUS 0 OyayIIeM npodeccuoHaIbHOM BeIOOpE.
Kpome Toro, 3aHsTHs pU3BaHbl NPOOYIUTh Y yYaAIIMXCS MHTEPEC K XUMUYECKOH HayKe, CTUMYIUPOBATh
JanbpHellee u3ydyeHne XUMMUU. XUMHYecKue 3HaHus, ChOPMHUPOBAHHbBIE Ha 3aHATHIX, HHPOPMALMOHHAs
KyJIbTypa y4allluXcs, MOTYT OBITh MCIIOJIb30BaHbl UMHU JJIsl PACKPBITUS PA3IMUYHBIX MPOSBICHUHN CBS3U
XUMHH C KHU3HBIO.

Crnoco0bl onpeaesieHust pe3yJIbTATHBHOCTH



- Hauanvnouii konmpons (cenmsadps) B BUAC BU3yaTbHOTO HAOIIOJICHUS IMEAarora 3a cOOMI0ICHUEM
BOCIIMTAaHHUKAMU TEXHUKHU 0€30TaCHOCTH, MMOBEICHUEM IIPU PabOTE C MOCIEAYIOUIUM 00CYKICHUEM;

- Texywyuii KOHmponv (6 meueHue 6cez0 yuedH020 200a) B BUJC BU3YAIILHOTO HAOIOICHUS TIeIarora
3a MPOIECCOM BBITIOJHEHUSI yYAITUMUCS MPAKTHYECKHX Pa0dOT, MPOEKTOB, MHIUBUAYAIbHBIX 33JaHUH,
ydacTus B IIpeIMETHOM HEJeNIe eCTECTBO3HAHMUS,

- Ilpomesxcymounwiii Konmpons (memamuyeckuii) B BUJe NpeIMETHON AUAarHOCTUKU 3HAHUS JE€TbMU
IIPOMJICHHBIX TEM;

- Hmoczoswtit konmpons (maii) B BUJIE U3y4EHUS U aHaIM3a IPOAYKTOB TpyAa ydaluxcs (IpOEKTOB;
cooOmieHuit, pedepaToB), mpolecca OpraHu3aluu padOThl HAaA MPOAYKTOM U JWHAMUKH JIMYHOCTHBIX
W3MEHEHU .

®opMbl yUéTa 3HAHMH, YMEHHMH PU peaM3aliu NPOrpaMmabl.

- Ormpoc;

- O6cyxnenue;

- CamocrosTensHas padboTa;

- TectupoBanue;

- [Ipe3enTanus u 3amuTa TBOPUYECKON pabOTHI (IPOEKTHI U JIp. ).

B xon1ie yueOHOTO0 roga 00y4aromuiics T0/HKEH BHITIOTHUTD U 3aITUTHTH TIPOCKT.

Conep:xanue

WNHeTpykTaxk MO TeXHUKE O€30MacHOCTH NPOBOAMTCA HA KaXKIOM 3aHATUHM TIEpe] IMPOBEICHUEM

OKCIICpUMCHTA.

1. BBenenue
1.1 Beoonoe 3anamue. 3HAKOMCTBO YYaIIUXCS C HOBBIM Yy4e€OHBIM KypCOM BO BHEYPOUHOU
ACATCIbHOCTH.
1.2 Mecmo xumuu 6 ecmecmeo3HaAHUU. 3ap0)KI[eHI/Ie XMMHHU KaK HayKH. CBsA3bp XUMHH C
HpaKTquCKOﬁ JKHU3HBIO YCJIOBCKA.
Hpaxmuuecxaﬂ qacmos.
COS,Z[aHI/Ie MMO3HABATCJIBHBIX  KPOCCBOPAOB U  APYTUX  HHTCPAKTHUBHBIX YHpa)KHeHI/Iﬁ Ha
LearningAps.org niau MyTest.
2. 3KCl‘lepI/IMeHTaJ'II>HbIe OCHOBBI XUMUH
2.1 Bewecmesa. IIpuemst oopawienus c éeujecmeamu.
I/IsyquI/Ie IMpaBHJI TCXHUKHU 6630HaCHOCTI/I, OpeaAynpeIKIAOMUX U 3allpCHlatONInX 3HAKOB. HepBafI
IIOMOIIB. HpOTI/IBOHO)KapHBIC CpcacTBa 3allUThI.
3HaAKOMCTBO C BCIICCTBAMH, BCTPCUAONIUMHUCA B GBITYZ fIO,Z[HEUI HaCTOﬁKa, MEAb, anMHHHﬁ, COJIb,
nuumieBas coJa, JMMOHHAA KUCIIOTA, YKCYCHas KHUCJI0OTa, BOJA, MeI[HBIﬁ Kynopoc. OTnnune BCIICCTB

10 (I)I/IBI/I‘-ICCKI/IM CBOMCTBAM: arperaTHoe¢ COCTOAHUC, IBECT, 3allaX, BKYC, paCTBOPUMOCTb. HpaBI/ma
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XpaHEHUs BEILECTB B JJaOOpaTopuu. TOKCUYHOCTD BEILECTB /ISl dKUBBIX OPraHU3MOB OIIPEIEISETCS
UX XMMHUYECKUMHU CBOWCTBAMHM, UX CIIOCOOHOCTBIO BCTYINATh B XMMHUYECKHE peakuuu. [IposiBieHus
TOKCUYHBIX BEIIECTB y YEJOBEKA: XUMMUECKUN OXOT, pa3Ipa’KeHUE CIU3UCTBIX 000JI0YEK, KaTrap
JBIXaTEIbHBIX IYTEH, aJIEprU4ecKUe peakluu, OCTPbIE JEPMaTHUThI, KaHIIEPOT€HHOE IECICTBUE,
MOPAXEHUSI OPraHOB, BO3MOXHOCTb JIETalIbHBIX HMCX0J0B. [IpaBuia oTOopa BeliecTB (TBEpAbIE,
MOPOIITKOOOpa3HbIe, KUAKHE, BOJIHBIE PAaCTBOPHI, 0CO00E BHHUMaHUE — paboTa TOJIBKO C MaJbIMU
00beMaMH BEIIECTB).

Tecm Ha ocHOBe 3aaHuil U3 oTKpbIToro Oanka GUIIU (paznen «Meroabl HO3HAHUS)

Ilpasuna o0e3onacnoii padomwel npu npoeedenuu 3xcnepumenma. Texnuxa nadopamopuvix
pabom.

3HAKOMCTBO C JJA0OPATOPHBIM 000PYI0BAHUEM: CTEKIISTHHAS MOCY/1a (XMMUYECKHUE CTaKaHbl, KOJIOBI,
BOPOHKH, JEIUTENIbHbIE BOPOHKH, MEPHas IOCY/AA), BEChl, IITATUBbI JUIsl MPOOUPOK U IpUOOpPOB,
HarpeBareIbHbBIH TpUOOpP-cUPTOBKA, (apdopoBas mocyna (BblIapuBaTeIbHbIE YalllKU, THUIJIH,
CTYIKH, IINATENIN) U Ap.

besomacnass pabora co cTekiIoM, MpoOKaMH (IEMOHCTpalusi Pe3KU CTEKISHHBIX TPYOOK, HX
HarpeBaHus JUisl K3BMEHEHHS ()OPMBI).

Ipaxmuueckas uacme.

Coopka mpubopa s moiaydeHUs Ta3oB. IIpoBepka Ha TEPMETHMYHOCTh. 3aKpeIIeHHE €ro Ha
mratuBe. PucyHok mpubopa npu nmomoiu tpadapera.

Hazpesamenvhnuvle npuoopul.

CrnuptoBka. ['azoBas ropenka. [lnutka. Boasnas 6ans. Haznauenue HarpeBaTesIbHBIX TPHUOOPOB.
N3ydeHre cnupTOBKHU: COCTaBHbIC YaCTU U UX (QYHKITHS.

['oproyee TOMIMBO Ui CIHUPTOBOK: STHIIOBBIN cupT. OCOOEHHOCTH PEAaKIMK TOPEHHUS: BbIICTICHHE
terwia u ceera. Cyxoe roprouee

[IpaBuna HarpeBaHusi MpoOUMPOK C BOJHBIMH pacTBOpamu (TpeaBapUTEIbHBIA MPOTPEB BCeEi
MOBEPXHOCTH, 00S3aTENbHBIM HAKIOH MPOOHPKH, OTBEPCTHE MPOOUPKU «OT ceOs», 3aKperyieHHe
JepoKaTesis MPOOUPKH).

Hcnonb3oBanue TUTIIEH Npy NpoKaIuBaHUK BelecTB. HazHaueHue onepanuu NpoKaIuBaHUs.
IIpaxmuueckas uacme.

N3yuenue nnaMeHu. PUCYHOK I1aMeHH.

CO6opka mpubopa Ui BeIIapUBaHUsI COM (KOJIBLIO HA INTAaTUB, BhIIAPUBATENbHAS Yalllka, BOJIHBIN
pacTBOp COJIM, CHMPTOBKA). PucyHok mpubopa mpu nomouu Tpadapera.

Yucmoie sewjecmea, 0covo uucmute geujecmea. Ipumecu. Cmecu. CriocoObl OUUCTKH BELIECTB OT
npuMmeced u paszeneHust cMmecedl. dunbrpoBanue. Ileperonka. Kpucramnuzanus. Pasnenenue c
MIOMOIIBIO MAarHNTa, IEIUTEIbHON BOPOHKH

IIpakmuueckas uacmo.

1 BapHuaHT: CMCCb pCUHOI'0 IMECKa 1 caxapa.
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2 BapuaHT: CMECh PEYHOI'0 IIECKA U [IOBAPEHHOM COJIU.

CocTaBUTh CXeMy IOCIEOBATEIBHOCTH ONepanuid (pacTBopeHue, (pUiIbTpOBaHUE, BHIIAPUBAHUE).
CpaBHUTB U 00CYIUTH pe3yNbTaThl ABYX BapranToB. OOpaTHUTh BHUMAHKHE HA CMECh caxapa M IecKa
(Y HEKOTOpBIX 4YalllKM MOKPBUINCh KOPUYHEBOM Maccoil), Ha BaXKHOCTb YCJIOBHI NIpPOBEICHUS
9KCIIEPUMEHTA, B JAHHOM CIIy4ae Ha CBOEBPEMEHHOE NIPEKPALCHUE HarpeBa.

Memoovl no3nanus ¢ ecmecmeo3HaHuU.

Habnronenue. DxciepuMenT. MoenupoBaHue.

VYcnoBust mpoBeneHuss HaOMIOACHHUS KaK OCHOBHOTO METOAA II03HAHUS. MBICIUTEIbHBIN U
peayIbHbIN AKCIEPUMEHT. YHHBEpCAJbHbIE 3HAHUS YEJIOBEUECTBA HAa OCHOBE HAOJIOJCHMS.
OuznyecKkue U XUMUYECKUE SBJICHUS.

Ipakmuueckas yacmeo.

BbpoyHoBckoe ABMKEHHE MMOJ MHKpOcKomoM. OOHapyXkeHHe XHpa B CEMEHax IO0JICOJIHEYHHKA.
ObHapyxeHue kpaxmana B kaprodene. OOHapyKeHHE YIIEKUCIOro ra3a B BbIIBIXa€MOM BO3JyXe€.

JloGaBieHue TMMOHHOM KUCIOTHI B 4ail. OdopmieHne paboThl.

Hazsanue omnbiTa Kaxk Beimmonusim Yro HaOmrOmann

OOpaTuTh BHUMaHUE HAa MPAKTUYECKUE 3aJaHUs MPOIUIBIX 3aHATUNA. AKLUEHTUPOBATh, YTO METOJ
HaOJI0/ICHUS] — OCHOBHOM METO/] TIO3HAHUSL.

Booa. Pacmeopwvl. Mopckaa u npecnas e6ooa. buonozuueckue ycuoxkocmu: KpoBb, numda,
KJIETOYHBIM COK. DKOJIOTHYECKUE MPOOIEMBI BOJIBI. DJIEKTPOMPOBOJHOCTh KaK CBOMCTBO pacTBOPOB
ANEKTPOJIUTOB (TIpaBUIa 0€30MMACHOCTH C AJICKTPONPHUOOpaMu).

IIpaxmuueckas uacme.

Omnpenenenre ¢ MOMOIIBIO 3JIEKTPOMPOBOJHOCTA PACTBOPOB: B KAaKOM XHUMHUYECKOM CTaKaHE
HaXOJUTCS JAUCTUIUIMPOBAaHHAsA Boja. JlaHbl Tpu pacTBOpa: pacTBOP MOBApEHHON COJIM, PACTBOP

caxapa, TUCTHIUIMpoBaHHas Bojaa. OdopmiieHne paboThl.

Hazpanwue pactBopa Uro nabmiogaem (3aropaercs JIamMIoOyka WM

HET)

Kak pacno3HaTh: B KakoM CTakaHe — JIWCTWJUIMPOBaHHAs BOJAa M pacTBOp caxapa. JlomKHbI
MIPEUIOKUTH JIBa Coco0a: OpraHoJIeNTHUYECKUI U BbITapUBAHUE.

IIpoext «M3roToBneHne caMoAedbHOrO MpHOOpa JUIsI HCCIEAOBAHUS AIIEKTPONPOBOIHOCTH
pacTBOpOB»

Maccoeaa oona pacmeopennozo eéewjecmeaq, unu NPoOUEHMHAs KOHUEHMPAUUA 6euiecmeq 6
pacmeope.

B3semuBanue. Paznosecsl. HaBecka. MepHas nmocyna (MepHbI€ CTaKaHbl, KOJIObI, IMIUH/PHI).
IIpakmuueckas uacmo.

HpI/ITOTOBHCHI/IC pacTBOPOB HOBapCHHOﬁ COJIM 3aJaHHOM KOHICHTpAalunu.
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[IpuroToBiieHHE IUMYYEro HAaNUTKa W3 NUIIEBOM COJbl, JUMOHHOW KHUCJIOTBI, caxapa H
aCKOPOMHOBON KHCIOTHI: KaXK/asi TpyIma ONpeaesseT KOJMYEeCTBO BEUIECTB HA CBOE YCMOTpEHHE.
CpaBHeHHE U OOCYXJICHHE MPHUTOTOBICHHBIX HAIMUTKOB C T.3p. BKyca, (PUKCAUU HAOIIOIAEMBIX
3¢ (dEKTOB, PACUETOB HITU BBITIOJHEHHUS «HA TJIA30K», SKCIIEPUMEHTAIILHON KYIbTYPHI.
Hacvluennule u nepecvluyeHnbvle pacmeopol.

Memoouka evipawjueanus kpucmannoe. Monokpucraiul. Kpucraimuueckue napysel. Uto Takoe
«3aTpaBKay.

JleMOoHcTpalys ePECHIIEHHOTO PacTBOPA aleTaTa HaTpHUsl.

Ilpakmuueckas uacme.

[IpuroroBneHne HACHIIIEHHBIX U MEPECHIIIEHHBIX PAacTBOPOB. [IpUroTOBIIEHHE BOJHBIX PaCTBOPOB
MEJIHOTO KYIOpoca, XJOpUIa HATpHsi, caxapo3bl JJIs BBIpAIMBAHUS KPUCTAILIOB. BrIpammBanue
KPHCTAJUIOB U3 PACTBOpPAa KAMEHHOM COJIM M MOJAMPOBAHHOM COJIM: €CTh JU pazHuna. llouemy s
BBIpAIIMBAHUS KPUCTALJIOB KaMEHHAs COJIb JIydllle, 4eM uoaupoBaHHas. [lomydeHune okpalieHHBIX
KPUCTAJUIOB COJIM C MCIOJIb30BAaHUEM MHUIIEBBIX KpacuTesel. BripamuBanue KpuCTamioB METHOTO

KyImopoca U3 BOJHO-CITUPTOBBIX PacTBOPOB.

3. 3HaKoMHMCS C MHPOM HAHOYACTHI

3.1

3.2

3.3

Mooenuposanue. Monenu B ecTecTBO3HaHMM (TJIoOyc, KapThl, (uU3HUECKHe MOJENH,
OMOJIOTHYECKHUE MYJISKH, KpUCTANIMYeCKUe penieTk ). Moienu aToMOB U MOJIEKYJT B XMMHUH.
Ipaxmuueckas uacme.

N3roroBnenue Mo aeneit MOJICKY U3 MMOAPYIHBIX cpencTB. PaboTa BooOpaxeHusI.

Cmpoenue seuyecmea. Pazmepol wacmuy. Hanouacmuuypol.

Ilpoexmuas 3a0aua Ne 1. Kak y3HaTh TMpHMEpHBIC pa3Mepbl BUTAMHUHHOTO Ipake «YHICBUTY,
«PeBUTY», yakOBKH KOTOPBIX PACIIOJIOKEHBI y BaC Ha CTOJAX, HE OTKPbIBas OaHOYEK.

Ilpoexmuas 3a0aua Ne 2. Y Bac Ha cToJIax HaXOJATCS MEPHBIA IWIMHJP, KOJI0a ¢ BOJOH, BECHI
PBIUAXKHOTO THIIA ¢ HAOOPOM pazHoBecoB. [IpemnoxkuTe crocoObl OmpeeeHus pa3MepoB MOJIEKYI
BO/IbI (IPAKTUYECKUHN U TEOPETUUECKHIA).

Bonpoc: OtHocuTcs 1M MoJieKyna BoAbl K HaHouactunam? I[louemy BuUpPYCHI Ha3bIBAIOT
HaHopoOoTamu?

Konnouonvie cucmemwvi: nouea, 2iuna, npupoomvie 600bvl, 6030yX OblM, MUHEPANbl, XJ1€0,
MOJI0KO, Macno, Kpoey... Konnouonvie u ucmunnsvie pacmeoper. Onrudeckue cBoicrra: «dddexr
Tunpans», «iIBIE€HUE HCKpAUIIMXCS cinoeBy. KoiouaHble YacTULIBI W HMX  pa3Mepsl.
Oxcnepumenmanvrasn 3a0awa Ne 1. Ha cronax: na3zepHasi yka3zka U Ja3epHbIi pOHAPHUK ¢ KPACHBIM
JTy4oM, JBa XMMHUYECKHUX CTaKaHa: B OJIHOM 3aBapeHHBIM MAaKETHK 4as, B APYrOM — YKCTas BOJA.
[Ipomyctute nyd nmazepHoro QoHapuika yepe3 CTakaHbl. B KakoM cTakaHe, MO-BalleMy MHEHHUIO,
HaxoJuTcs KoJonaHas cucrema? Ha ueM oCHOBBIBaeTCs Ballle MPeAnoyioKeHue?
Oxcnepumenmanvuas 3aoava Ne 2. Bam Bwimanbl pactBopbl arerata csuHina PH(CH:COO), u

nonuaa kanus Kl, mratuB ¢ mpoOupkaMu, criupToBas Topesika, npooupkoepxarenb. B mpooupky



3.4

nHayieiite 2 ma pactBopa Kl (Beicotoit 2 cM) u 3atem npuieiite 2 mu pactBopa Pb(CH3COO):; .
OOpa3zyetcst KenTelii ocasok. Harpeiite mpoOWpKy OO0 pacTBOpPeHHS Ocajka. 3aTeM OXJIAIHUTe
NpoOHUPKY OKOJIO 2-3 MHH M MOMENIAeM B COCYJ C XOJOIHOH JesHoi Boxoil. Uro Habmronaere?
YTo mpOMCXOAUT MPHU BCTPSXUBAHUH ITPOOUPKHU?

WTak, BBl TOJBKO YTO OOHApYKWIN pa3iMuue MEXJY UCTUHHBIMM PacTBOpaMH U KOJUIOUIAHBIMU
pactBopamu. B mnocnenHux Bbl HaOMIOAAIM — MPOSIBIIEHUWE ONTHYECKUX 3(PPexToB: <«addeKT
Tunnans» (3kcr. 3a1. Nel) u «sIBIEHUE UCKPALITUXCS CITOEB» (IKCI. 3a1.No2).

Bompoc: Kak noka3ate, 4TO MBUIBHBIN pacTBOp sBIsieTcs KojutouaHou cucremoin? (Ilo paccesHuto
CBeTa B pacTBOpe -KoHyc TuHmans).

UTO mpOMCXOAUT €Clid B MBUIBHBIA pacTBOp J00aBUTH MoBapeHHYIO couib? (IIpo3paunsiii mpexie
pacTBOp pe3KO MyTHEET, 00pa3yloTCs KPYMHbIE XJIOMbs). 3HAKOMCTBO C SBJICHUSAMH KOATYJISIUN U
BBICAJIBAHMUSL.

Ilpoexmuas 3aoaua Ne [.]IBa ydeHHWKa TPHUTOTOBWJIM CMECh W3 PACTHUTEIHHOTO Maciia M BOJIBI:
no0aBUB TOJIOBUHY 4aiiHON joxku macina B 200 mi Bojael. OJMH M3 HHUX YTBEPXKAAET, 4TO
MOJIyY€HHAs! CMECh SIBIISIETCS KOJUIOUJIHBIM PAacTBOPOM, a Jpyrou 310 otpuinaet. Kto mpas? Coit
OTBET WLUTFOCTPUPYHTE CHUMKaMu Ha MoOuiIsHOM Tenedone. (IIpaBel 006a yuenuka. Bee 3aBucut ot
0COOEHHOCTEH MPUTOTOBJICHHUsI cMecH. Eciu mpocTo pa3meriaTh Macio B BOJE, TO KOHYC TuHmas
He Habmonaetcs. Eciu jke akTHBHO B30aiThIBATh CMECh B TEUEHHE HEKOTOPOTO BPEMEHH, TO CMEChH
MYTHEET M B TaKOM pPAaCTBOPE XOPOILIO BHAEH KOHYC PACCESHHOIO CBETA, TO €CTh MOSBIISIFOTCS
MEJIKOAUCIIEPCHBIE YACTHUIIBI KaleleK Macia).

BriBo: KOJIJIOWHBIE PACTBOPBHI MOKHO OOHAPYKHUTh 10 ONMTUYECKOMY TeCcTy «dpdext Tunmans»,

KOTOpBIfI O6Hapy}KI/IBaCTCH, €CJIM KOJUIOUMAHBIC YaCTUIIbI HE IIPEBBIIIAIOT JUAlla30H HAHOPa3MEPOB.

Memoowvt u cpedcmea IMRUPULECKO20 UCCTIE008AHUA .

Ha npeapinymux 3aHsaTHAX Bbl BBINOJHAIM SKCIIEPUMEHTANIBHBIE U IPOEKTHBIE 3ahauu. Kak Bbl
JlyMaeTe, Kakue METO/Ibl UCCIIEOBAHUS Bbl UCIIOJIb30BAIN?

1. Habmonenwue. 2. Dxcniepument. 3. U3mepenue. 4. CpaBHeHue

BcnomuuTe 3amaHus, MPOCMOTPUTE CBOM 3alUCU U MPOKOMMEHTHUPYWTE KX C TOYKH 3pEHUs
MCIOJIb30BAHHBIX METOJIOB MCCleNoBaHMs. UeM BBl MOJIB30BAINUCH, YTOOBI PEIINTh MOCTABIECHHYIO
nepes BaMu npoOiemMy.

Ilpoexmnas 3adaua Ne 1. Hailigure, yeMy paBHa IUIOTHOCTb aJTFOMUHUEBOU (POJIBIU U MEJHOMN WM
CTaJIbHOM 0O0JIBAaHKU HETIpaBWILHON (POPMBI, KOTOpBIE JIeXKAT Ha BalIMX crosiaX. et o6cyxaeHue.
JIOJKHBI  TIPEUIOKHUTh IJIaH  pEIIeHUs JTOM 3aJaud, OINpeNleNuTh Kakhue He0OXOIUMBbI
U3MEepUTENIbHBIE TPUOOPHI AT pelIeHHs 3TON 3a1a4H.

CpaBHUTh HaWJEHHOE 3HAYEHHME IUIOTHOCTU QIIOMMHMS, MEAM WIM CTAIM  CO CIIPAaBOYHOU

BEJIMYMHOM.



3.5

3.6

3.7

Kak cmenenv uzmenvuennocmu 6ausem Ha 00wiyio niaouiadb CONPUKACAIOWUXCA YACHIUY.
OObemMHBIE B3pbIBHI Ha MYKOMOJBHOM 3aBOJIE, APEBECHO-CTPY)KEUHOM npeanpustuu. llouemy
HeNb3s MCIOJb30BaTh OCH3UH AJI pPO3KHUIa JIpOoB. BCIIOMHUTH «YTO TAaKOE€ IUIOLIAMbY, «EIUHUIIBI
HU3MCPCHUA IJIOIAAD.

Ilpoekmmnasn 3a0aua Ne 1.V Bac na cronax HaxonsTcst 00 KyOuk PyOuka, 160 MajieHbKast
yIaKoBKa caxapa-paduHana. Haiimure miomans menoro KyOwka M OONIyIO IUIOMaab 9 Malbix
KyOHKOB, M3 KOTOPBIX COCTOMT OOJIBIION KyOWK; WJTH IIE€JIOH YITAaKOBKH caxapa U OOIIyIO IUIOIIA/b
BCEX KYCOUKOB caxapa B ynakoBke. CpaBHUTE 3HAa4€HMs IUIOLIAAN 1eJI0N (Urypsl U CyMMapHOM
momany ee yacteit? Kakyio 3akoHOMEpHOCTh MBI MOXKEeM HaOII01aTh?

Hanooovekmot u 00ycnognienHocms ux yHUKAIbHBIX CEOUCME PE3KUM YGelUudeHUuemM Naouiaou
noéepxHocmu yacmuy: HAHOYACTUIIbI, HAHOIUIEHKHU, HAHOBOJIOKHA, HAaHOTPYOKH, HaHOILIAPHKH,

JIEHPUMEDBI, IIEOJIUTHI, KBAHTOBBIE TOUKH.
Ilpoexmnuasn 3a0aua Ne 2. Yxo nocs umeer jumny 12-13 MM, a yactuia marnetuta Fe304 — 20

HM. YBennubTe uX B | mMumummapn pa3. C kakuMu oObEeKTaMu BBl Tereph Oy/eTe WX CpaBHUBATH?
Kaxkune ¢puzndeckne BeTMUUHBI H3MEHSIOTCS TPH H3MEHEHUH JTUHEHHBIX pa3MepoB?

Ilpoexmnasn 3a0aua Ne 3. Ckonbko nuctoB 6ymaru A4 BoiaeT B crakan o6bemom 100 mi?
Kaxxmo#t rpymme BeiaHbl TUCTHI Oymaru A4 m xumudeckue ctakanbl oobemoMm 100 mu. Kaxknmas
rpyIa UIIET OTBET HA 3TOT BOIPOC.

[IpemyiaraeM mMoMoIIIb: COMHHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILJIO B OJTMH CTaKaH?
Haitgure momanps otaensbHOro jucra A4 W 1omaab MOBEPXHOCTH XHMHUYECKOTO CTaKaHa.
Haiimure cymmapHyro miomniaap KOMKOB OymMaru, HaxoIAIIUXCs B CTaKaHe?

JlemaroT BBIBO: OHA OKa3aJach 3HAYUTEIHHO OOJIBIIIE TIIONIAAN TIOBEPXHOCTH CTaKaHa.

Kakum o0Opa3oM MBI yBEIWYWIM CYMMapHYK IUIOMIATL MOBEpXHOCTH Oymaru? (YMEHBbIICHHUEM
00beMa 0JTHOTO JIUCTA)

Hanooovekmut u 00ycioeneHHoCms UX YHUKAIbHBIX CEOUCHME PE3KUM yeeludeHuem naouaou
nosepxHocmu yYacmuy: HAHOYACTHIIBI, HAHOIUIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHKH,
JIEHJIPUMEPHI, 11€0JIUThI, KBAHTOBBIE TOYKH.

Ilpoexmuas 3a0aua Ne 4. Hariqure tuiomaas CBOSH YEpeImHOW KOPOOKH U CPABHUTE €€ C TUIOMIA/bI0
MOBEPXHOCTH OONBIIMX MOIyIIApuii ¥ uepenHoil kopoOku, ecmu S(kopa 6.11.) = 2500 cm?
S(u.x)=4nr%/2, rae r=C/2m.

OObsacHenue: Oosplnas MIoHIaAb OONBIIUX MOTYyIIapUid OOBICHIETCS HATWYHEM MHOTOYHCIEHHBIX
CKIIaJ0K.
IKcnepumenmanvHan 3a0ava. Ha cronax HaXOmATCsS CTajlbHass KHOTKA, JKEJIE3HBIN TBO3/Ib,
KyCOYeK MEIHOM MPOBOJIOKM, MeEJHAasi CKpelKa, TpaHyjdbl QJIIOMUHUS M 1HHKA, IITaTHB C
npoOupkamu, comisHas kuciorta. [lomecTure mpemioKeHHbIE Telna Ha JHO MPOOHPOK U 100aBbTE

3aTeM COJITHYIO KHCIIOTY (BBICOTa CTOJI0a KHUAKOCTH MpUMeEpHO 1,5¢m).



Onummre, 9T0 BBl HAOIIOJACTE B KAXKIOW U3 MPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXMMHUYECKUM PSAJAOM HAIPSKEHUN METAILIOB.

Hazpanwne oO0bekTa HasBanme meramna, | Uto HabmromaeM JleBee wunu mnpasee
nu3 KOTOPOTO oTHOcUTeNbHO H2 B
caenaH O0BbEKT AI/XAM pAIY HAIp.

M

BrIBO: C KHCIIOTOW B3aUMOJICUCTBYIOT METAJLIBL: ..........
C KUCJIOTOM HE B3aUMOJAECUCTBYIOT METAJUIBL: ........
- 3amanue o yueOHuky M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBI CTOJIKHYJIHCH TpoTHBOpeuneM? Menap u cepedpo B HAHOCOCTOSIHUSIX CIOCOOHBI
B3aMMOJICIICTBOBATh C KHUCJIOTaMHU. YBEJIMYECHUE IUIOMIAM TOBEPXHOCTH PEArupyroINX YacTHI]
BIIUSET HE TOJHKO HA CKOPOCTh PEAKIMU (OOBEMHBIC B3PBIBBI), HO M Ha XapaKTep XUMHYECKUX
CBOWCTB.
[TpoekT «B monckax KOJIOUIHBIX PACTBOPOB»
4. Xumus Ha cTpaKe 310POBbS.

4.1 Hoo. Boszonka iioda. Hoo uz anmexu.
Ipaxmuueckas uacme.
N3rotoBnenue Moaenu MOJICKYJIbI Hoa. DIeKTpoHHas, rpaduyeckas GpopMyia ioaa
[Tpoekt «OOHapyxkeHHE KpaxMalia B MPOAYKTAaX MTUTAHUS.

4.2 «Mapzanyoskay. Illepmanzanam kanus. MapraHel U ero CTEIIeHH OKUCIICHUS
IIpaxmuueckas uacme.
Omnpenenenre MacCOBOM 0N KUCIOPOAA B MOJIEKYJIE IIEpMaHraHaTa Kajus.
Pacyer oTHOCHTENBHOM TUIOTHOCTH KUCIOPO/a 110 BO3AYXY.
C6opka mpubopa /Ui MoJTydeHUs! KUCIOPO1a METOAOM BBITECHEHHSI BO3/1yXa.
DKcrepuMeHT: cOopka mpubopa A pa3lioKeHUs NepMaHraHata kanusa. KauecTBeHHasi peakuus Ha
KHUCIIOPO/I.
L{BeTHBIE peakluy C IepMaHTaHATOM Kallus (Harmp., IepMaHTraHat Kaius U cyab(UT HATpus, Ap.)

4.3 Ilepexucwv e0dopooa. Ceoiicmeéa u npumeHeHue nepoKcuoa 6000pooa. CTeNeHb OKHUCICHUS

KHCIJIOPO/Ia B MOJIEKYJIE MTEPOKCHIa BOAOPO/IA.

Peaknus paznoxxeHus nepokcuaa Bojgopoaa. Kak nmpoBecTu 3KCIEpUMEHT.
Karanuzatopel. Oxcun mapranina (1V), pepmeHT katanaza — KaTaau3aTopbl peakiiuy pa3ioKeHUS.
Ipaxmuueckas uacme.
Oxcun mapranna (1V): Hanucatb GopMyITy BEIIECTBa U OTIPEICIIUT CTEIICHb OKUCIICHUSL.
Tpu npoOupku, B KaxJA0H HAXOAUTCS HECKOJBKO MJ alTeuHOU MmepeKkucu Boaopoda. Bo Bropyio u
TPEThIO MPOOUPKU TIOMECTHUTE COOTBETCTBEHHO oKcui Mapraniua (IV) (Ha koH4HMKe mITaTens) u

CBEXKEHATEePTHIN KapTodensb (Ha KOHYMKE IIaTesl).



Howmep npoOupku UYro nobaBmin Uro Habmonaem

Hanucath ypaBHeHHE peakiiuu ¢ 0003HAUYCHUSIMU YCIIOBUN €€ TPOTCKaHUSI.
[Ipoucxoaut nu peakuus B neppoit mpodupke? IIpemioxkure mpudop A NOTydeHUs BOJOPOAA TTIPU

Pa3IoKESHUH MTEPOKCHIA BOIOPO/IA.

4.4 Auyemuncanuyunoean kucioma. Ackopounoean kucioma. KucmotHocts cpensl. pH —

MHMKAaTOPbl CBOUMU pyKaMH.

Ipakmuueckasn yacmeo.

Onucanue ¢usznyeckux cBoicTB. [IpuroToBiieHue pacTBOpOB ALETUJICAIMIWIIOBON H
ackopOMHOBOM KHCIOT. [leificTBre MHAUKATOPOB ((peHonTanernHa, JakMyca U METUIIOpaHXa) Ha UX

pacTBOPEI.

WHJIUKATOPBI ATlleTUIICATHITIIOBAs KUCTOTa | ACKOpOMHOBAsI KHCIIOTA

®denondranenn
Jlakmyc

METHJIOPAHIK

[IpuroroBnenne oTBapa KpacHOM KamycTel. HaOmropgeHwe WM3MEHEHHs IIBETa OTBapa B Pa3HBIX
pacTtBopax (yKCycHasl, TMMOHHAasi, aCKOpOMHOBAasi KUCJIOTHI, TIOBapEeHHAas COJIb, Fa3MpPOBaHHAs BOJA,
HaIIaTBIPHBIN CIUPT, MUIIEBask COJIa, PACTBOP MbLja U CTUPAJILHOTO MOPOIIKA).

B3aumopeiictBue ackopOMHOBOW KHCIOTHI C HogoM. Bompoc: s kakux 1ened  MOXKHO

HCII0JIb30BATh ATY peakuuo? (g 0OHapy eHUsSI aCKOPOMHOBOM KUCIIOTHI B MTPOYKTAaX MUTAHUS).

1 peareHr | 2 peareHt Yro  HabmomaeM  TpU HUX
aCKOpOMHOBAs KUCIOTA | MO B3anUMOJEHUCTBUN
dusnyeckue coiicta: | Puznyeckue cBOMCTBA:

4.5 «3enenka» unu opuniuanmosslil 3enaenslil. L{etT mopomkooOpazHoro OpHIIHAHTOBOTO 3€JIEHOTO.

4.6

[IpakTuyeckoe 3HauUeHUE U TOTyYEHHE.

IIpakmuyeckas uacmeo.

dusnueckue CBOMCTBAa OPUIIIMAHTOBOIO 3€JIEHOTO

Kak nokazate MoJUIMHHOCTh OpUIUIMAHTOBOTO 3eseHoro. [IpoBeieHne nmociaeoBaTeabHbIX pPeaKiuii
B OJHOH mpoOMpke C OpWIIMAHTOBBIM 3€JE€HBIM: BHayajge B MPOOHPKY J00aBUTH
KOHIICHTPUPOBAHHON COJITHOM KUCIIOTHI, a 3aTeM pactBopa mmenoun NaOH. Odopmiienne paboTsl
[0 CBOEMY YCMOTpPEHHIO. 3aTreM o0O0CyIuTh: KakK 3a(UKCHpPOBAIM pPE3YJIbTaThl 3KCIIEPUMEHTa
(M3MEeHeHMe 1IBETa, BBIMAIEHUE 0CATKA).

ITpoexT «MOHO JI1 UCTI0JIb30BaTh OPUITMAHTOBBIN 3€JI€HBIM KaK HHAUKATOP KUCIOTHOCTU CPEIbI»
«Mbin10 yyoecnoey: X031UCTBEHHOE U TyaJIE€THOE, KHUIKOE U TBEPIOE.

IIpakmuueckas yacme.



JlelicTBUE TakMyca Ha PacTBOP MbLIa, PACTBOP CTUPAIHHOTO MOPOIIIKA
(m0Ka3aTenbCTBO IICJIOYHOTO XapakTepa MOIOUMX CpeAcTB). M3ydeHue 3TUKETOK TBEPJAOTrO M
KUJKOTO MbuUla (pa3jauyre B XUMHUYECKOM cocTaBe). PacTBopeHne Mbula B JKECTKOW U
TUCTHJUTHPOBAHHOM Boje. Dpdext Tunmas.
IIpoext «MbL1OBapeHue»
5. Xumus nmunm

5.1 Caxap, kpaxman, yennwnoza — poOcmeeHHUKU 2THOKO3bL.
Uto Takoe nuadet. [ mukeMudeckuii MHACKC MPOIYKTOB MUTAHUS.  XHUMHUYECKUE MOJICIACTUTENN U
WX KOBapCTBO.
Ipakxmuueckas uacme.
Onpenenenre NpoayKTOB € BBICOKUM TNIMKEMHUYECKUM MHAEKCOM (pabdoTa ¢ Tadnuiei).
OmpenensieM MoJICTaCTUTENN: acrapTaM, copour .... (Pabora ¢ aTukeTkamu.
OnpIT: B3aUMOJICHCTBHE TITIOKO3bI ¢ THApOoKcH1oM Meau (1), cBekenpuroToBICHHBIM.
HccnenoBanue m3MeHEHHsI COACPKAHUS TIIFOKO3bl B KPOBH TOCJIE  COAlaHCHUPOBAHHOTO o0eda u
nocie ynotpebaenus pactdynaa: KUpUENTKOB,YUATICOB, CIAJKUX Ta3HPOBAHHBIX HAITUTKOB.

5.2 Antomunuir: eenuxuii u yycacusii. Ilodemy He clieayeT MOJIB30BATHCS ATFOMHHHEBON MOCYHI0N?
Conepuuk kanbisi. OcTeonopos. MeTaibl KOHCEPBHOW OaHKH.
IIpakmuueckas paboma.
CpoiicTBa aJgIOMUHUS W O0OJACTHM NPUMEHEHHUS aJIOMUHUS Ha OCHOBAaHMM €ro CBOMCTB
(moBTopenue). CocTaBUTh TAOJHILY, KJIACTEP WU CXEMY.
[IpoBenenne XUMHYECKHX pEaKIUi, XapaKTepU3yIOIIUX aM(OTEpHbIE CBOICTBa COEIMHEHUI
ATFOMHUHHUSL.
OnbIT 1. ATIOMUHUN U COJIIHAS KUCIIOTA.
OnpIT 2. X70pua AIFOMAHUS U TUAPOKCUI HATPUS
OnbiT 3. ['MApOKCU ATFOMUHUS U COJISTHAsI KACIIOTa

OmnpiT 4. ['MapoKCH I ATFOMUHUS U THAPOKCH]T HATPHS

HazBanue omnrniTa Yrto HaOIHOIaEM YpaBHEHNE XUMHAYECKOW PEAKIUN

BeBom: ...
[Tpoext «Ee BennuecTBO — KOHCEpBHAsS OaHKa: SKCIIEPUMEHTAILHOE OTIPEIeIEHNE METAIIJIOBY.

5.3 Vkcycnasa kucnoma. CTONOBBIA YKCYC, YKCYCHasi ICCEHIIMs, JIEASHAs YKCYyCHas KHCIOTa: B 4eM
pazauna. CBOHCTBA YKCYCHOM KHCIOTHI M €€ mnpuMmeHeHue. DU3nosorndeckoe BO3ACHCTBUE
KHUCIIOTBI.

Ipaxmuueckas paboma.
CocraBieHne MOHATUHHON CXEMBI: «UTO 5 3HAI0 00 YKCYCHOU KUCIOTe»  (MHAWBHIyaTbHO, TNOO
B IpyIIIE).

Pacuer KOHICHTpAKU KUCJIOTHI IIPH €€ pa36aBHeHI/II/I.



KucioTHOCTE pacTBOPOB NUIIEBOM COJBI U YKCYCHOM KUCIIOTHI.
lNamenue nuieBou coapl YKCYCHOW KUCIOTOM: IPU3HAKU XUMHYECKOM
peakuuu (BBIACICHUE Ta3a, pe3Koe yBeIMUYeHHE o0beMa peaknuoHHOM cmecu). [loBTOpUTH
peakuuIo TalleHusl COJbl C MCIOJIb30BAaHMEM MHAMKATOpa (HaIp., OTBapa KpacHOKOYaHHOM
Karyctbl). [ uero Heo6xoAMMO ObLIIO IPUMEHEHUE UHAUKATOpa?

OOpaTuTh BHUMAaHKE, YTO BBIJICJICHHUE T'a3a YACTO CONPOBOKIAETCS

yBEJIMYEHHEM 00beMa peakIMOHHON cMecu. Kakue Mepbl mpeocTopoKHOCTH

HYXHO COOJIIOJIaTh NPY IPOBEJEHUH TaKUX peakLuii?

5.4 «Conenan nawa >cuznv» (MOBApEHHAs COJIb, MOTAIl, TJIyTamMar HaTpPHS....... riiayoepoBa CoJib,

MEJIHBIHN KyIopoc...... )
[MumeBas coma, muTheBasi coja, KaJbLMHUPOBAHHAs COJa, KayCTUYECKas COJa: OJUHAKOBBIE WM
pa3Hble BellecTBa. KauecTBeHHbIE peakliiy B XUMUH.
Ipakxmuueckas paboma
Onpenenuth: Kakoe M3 BellecTB (MUIIEBas coja, KayCTHYecKas CcoJla, KaJlbI[MHUPOBAaHHAs COJA)
SIBJISIFOTCSI COJISIMM YTOJIBHOM KUCJIOTHI.
Omnebit 1. JleficTBHE MHAUKATOPAMM.

OmnpiT 2. JleficTBHE HA paCTBOPHI MUILIEBOM U KAYCTHYECKOW COJIbI YKCYCHOM KHCJIOTHI

Hazsanue omnbiTa Yro gHabmrogaeM BriBon

BruiBon: ..........

[IpoBenenue OMBITOB MOATBEPXkAAET, YTO MUINEBAs COJa, KaIbLMHUPOBAHHAs COJa — 3TO COJHU

c11a0oii yrobHON KUCIOTHL, 8 KayCTUYECKasi CoJla — paCTBOPUMOE OCHOBAHHE.

OO6cyauTh, Kak 10Ka3aTh ONBITHBIM ITyTE€M, YTO IUILEBAs CO/Ia SBISETCS KUCION COJIBIO.

5.5 Bpeo numpamoe: mug unu npaeoa. 1lonp3a HUTPATOB: BaXKHEHIIME MUHEPAIbHBIC YyI0OpEHUS

KaK UCTOUHUK a3oTa. KpyroBopot a3ora. [louemy BeHeprHa MyXOJIOBKA MOEJAET HACEKOMBIX (TaK
OHAa BOCIOJIHSET HEIOCTaTOK a30Ta B OOJIOTHCTHIX MecTax). HutpaTsl B KayecTBe MHILEBBIX
KoHcepBaHTOB. Kakue npeBpaiieHus: poucXoIsIT ¢ HUTpaTaMy B OpraHu3Me dejoBeka. A30T U ero
CTETIeHU OKUCIICHHUS.

IIpaxmuueckas uacme.

OnpesneneHre MaccoBOM J0OJM a30Ta B KAJNMWHOM, HATPUEBOM M aMMOHUWHOHN cenuTpe. BbiBoa:

Kakoe U3 HUX 0oJiee IEHHOE a30THOE ynoOpeHue.



TemaTnuecku I1JIAH

Noe i/

HazBanue pasznena

Bcero uacos

BBenenue

9KCHepI/IMCHTaHBHBIC OCHOBBI XMMHHU

3HAKOMHUMCH C MHUPOM HAHOYACTHIL

XHuMUA Ha CTPaXe 310POBbs

XUMUS U

o o kW

Pabora Hag npoekTamu

o1l O1] O 0| | N

HUtoro:




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema ypokKa Kon-so | AaTa
yacos nposeaeHuA

1. | BeoOHoe 3aHAMUE. 1

2. | Mecmo xumuu 6 ecmecmeo3HAHUU. 1

3. BewecTBa. Mpuembl 06paLieHnn c BewecTBaMu. 1

4. |MNpaBuna 6e3onacHoii paboTbl npu npoBeaeHUU 1
aKcnepumeHTa. TexHMKa nabopaTopHbIX pabor.

5. | HarpeBaTenbHble NpubopbLI. 1

6. | Yuctble BewecTBa, 0cobo uncrble BewecTsa. Mpumecu. 1
Cmecw.

7. | Metoabl NO3HaHUA B €CTeCTBO3HaHUMN. 1

8. Boda. Pacmeopbli. Mopckaa u npecHas 800d. 1
buonozuyeckue ¥uoKkocmu:

9. | Maccosas 0o0na pacmeopeHHO20 eewecmea, uau 1
npoyeHMHaa KOHYyeHmMpayusa eewjecmea e pacmeope.

10. | HacbiweHHble U NnepecbilW,eHHble PacTBoOpbI. 1

11. | MoodenupoesaHue. 1

12. | CrpoeHue BewecTBa. Paamepbl yactuy. HaHo4yacTuubl. 1

13. | KonnoupgHble cuctembl: NoyBa, [/IMHA, NPUPOAHbLbIE 1
BOAbI, BO3AYX AbIM, MUHEpanbl, Xxneb, MoN0Ko, macno,
KpoBb...KonnongHbie U UCTUHHbIE PacTBOPbI.

14. | MeTopabl 1 cpeacTBa SMNUPUYECKOro UccneaoBaHuUA. 1

15. | Kak cmeneHb u3menb4yeHHOCMU 6auUsfem Ha o6wyro 1
naow,adb conpuKacarowuxca 4yacmuy,.

16. | HaHo06vbekmobl u 06ycn108/1€HHOCMb UX YHUKA/bHbIX 1

ceolicme pe3Kum ysenuvyeHuem naowaou

noeepxHocmu yacmuy:




17. | HaHoo6bveKkmbl u o06ycnoesneHHOCMb UX YHUKA/bHbLIX
ceolicms pe3kum yeenuyeHuem naowadu
nosepxHocmu Yyacmuy:

18. | Mod. BoszoHKa iioda. Mod us anmexu.

19. | MapzaHyoeka». [lepmaHzaHam Kanus.

20. | lMepeKkuco e6000poda. Ceoiicmea u npumeHeHue
nepokcuda eo0opooa.

21. | Auemuncanuyunoeasn Kucnoma. AcKopbuHoeas
Kucaoma.

22. | «3eneHKa» unau 6punauaHmMoassiii 3eseHbll.

23. | «Mbino yyoecHoe»:

24. | Caxap, Kpaxmana, Uennwnosa - pPoACTBEHHUKU
rNOKO3bl.

25. | AnroMuHuli: eenuKuli U y¥acHb.Il.

26. | YKcycHasa Kucaoma.

27. | «ConeHasa HaAWa HU3Hb»

28. | Bped Humpamoes: mudg unau npaeada.

29. | PabGoTa Hax mpoekTaMu

30. | PabGoTa Hax mpoekTaMu

31. | Padora Hag npoekTamMmn

32. | Padora Hag npoekTammn

33. | Padora Hag npoekTammn

34. | UToroBsbin ypoK




