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AHHOTanus K padoyeil mporpamMme 1o XuMum

«HpaKTl/I‘IeCKaﬂ XUMUA»

Pabouas mporpamma mnpenmera «lIpakthueckasi XUMHS» COCTaBJIEHA C
y4eToM TpeOOBaHU TOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa HAa OCHOBE
«COopHHUKA TPOTPAMM IJIEKTHUBHBIX KYpcoB... Xumus 8-9 kiaccol. J{poda,2006.
Bce paznensl nmporpaMmbl TECHO CBSI3aHBI MO CTPYKTYPE C OCHOBHBIM KYpPCOM
XUMHH.

JlaHHast mporpaMMa He TOJIBKO JACT BOCIIUTAHHUKAM MPAKTUYECKUE YMEHUS
¥ HaBbIKKA, (OPMHUPYET HAYaJIbHBIM OMBIT TBOPYECKOW EATETHLHOCTH, HO H
pPa3oBBET HHTEpec OOydaromierocs K SKCHEPUMEHTY, HAay4YHOMY IIOHUCKY,
MOCIIOCOOCTBYET ~ CaMOOIPEACIICHUIO  y4YalluXcs, OCO3HAHHOMY  BBIOOpY
npodeccun. Yyammecss cCMOTYT Ha TMPaKTUKE HCTOIb30BaTh CBOM 3HAHHUS Ha
ypokax Xxumuu U B ObIiTy. B Kypc «IIpakTuueckas Xxumus» BKIIOYEHBI HauboJsiee
SpKUE, HArJIsAHble, WHTPUTYIOIINE OKCIEPUMEHTHI, CIOCOOHBIC YBIEYh U
3aMHTEPECOBATH YUALIUXCS MPAKTUYECKON HAYKOM XUMueH. B nmporpammy Kypca
BKJIIOYEHBbl HauOoyiee SpKUE, HarJSHbIE, WHTPUTYIOLIUE SKCIEPUMEHTHI,
CHOCOOHBIE YBJICYb M 3aMHTEPECOBATH YUAIIUXCS MPAKTUYECKONW HAYKOW XUMUEH.
B pamkax HauumoHanpHOTO TipoekTa «OOpa3oBaHHME» CO3JaHUE LEHTpa
€CTECTBEHHO-HAYYHOW HaIpaBICeHHOCTH «To4yka pocTay MO3BOJIMIIO BHEIPUTH B
nporpamMmy 1HU(PPOBYIO J1a0OpPaTOPUI0O W KAYECTBEHHO WM3MEHUTH IMPOIIECC
00y4YeHUsI XUMUH.

KonnuecTBeHHbIE SKCIIEPUMEHTHI O3BOJISIT MOIYYaTh JOCTOBEPHYIO
“H(pOpMAITNIO 0 TPOTEKAHUH TEX WK UHBIX XMMUYECKHUX Mpolieccax, o
cBoMicTBax BemiecTB. Ha 0CHOBE MOJIy4eHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX
00yJaemMbIe CMOTYT CAMOCTOSITENIBHO JIENIaTh BHIBOJIBI, 0000IIATh pe3yIbTaThl,
BBISIBJISITH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYJIeT ClIOCOOCTBOBATh
MOBBINICHUIO MOTUBAITUN OOYYEHHS MMKOJLHUKOB. [[aHHBIN Kypc npeaHa3HaueH
115 ydamuxces 8- 9 knacca B pacuere 0,5 yac B Heznento (18 yacoB B ron).

Ileab nmporpamMmmsi:



@OpMUPOBAaHUE Y YYAIIMXCA HAYYHBIX MPEICTABICHUHA O XUMUHU B
MOBCEIHEBHON JKU3HM YeJOBEeKa depe3 MpoOykKIeHHWEe HMHTEpeca U pa3BUTHE
Ipo(heCCHOHATIBHBIX CKJIOHHOCTEN K MPEAMETY XUMMUSL.

3agaun:

® pPACIIUPUTH KPYro30p y4daluXcs O MUPE BEIIECTB;

e c(hOpMHUPOBATH HABBIKM BBIIOJHEHUS NPOEKTOB C HCIOJIb30BAHUEM

UKT u uudpoBoro obopyaoBaHus;

IlnaHupyeMble pe3yJbTaThl 0CBOEHHS 00YUYAIOIIMMHUCS MPOrPaMMbI

BHEYPOYHOI J1eATEJIbHOCTH

JIn4HOCTHBIE pe3yJIbTaThI:

- OCO3HABaTh €AMHCTBO M LIEJIOCTHOCTh OKPYXKAIOIIETO MHUPA, BO3MOXHOCTH €T
[I03HAaBAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JOCTUKEHUI HAYKU;

- IOCTETIEHHO  BBICTpaWBaThb COOCTBEHHOE  LIEJIOCTHOE  MHPOBO33PEHHE:
OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCIIE U B
paMKax caMOCTOATEIbHON JAESITEIbHOCTH BHE LIKOJIBI;

- OIICHUBATbh )KM3HEHHbIC CUTYalIUU C TOUKHU 3pEHUsl 6€301acHOro oopasa >KU3HH
Y COXPaHEHUs 3/J0POBbS;

- OLICHUBATh 3KOJOTUUYECKHUI PUCK B3aMMOOTHOIICHUI YeJIOBEKa U TPUPO/IBL.

- popMHUpPOBAaTH  DKOJOTMYECKOE  MBIIIJICHUE: YMEHHE OLEHUBAaTh  CBOIO
JEATEIBHOCTh W IOCTYNKH JPYTUX JIIOJEH C TOYKU 3pEHUS COXPaHEHUs
OKpY>Karolllel cpeibl - TapaHTa KU3HU U OJaronoyyus Jiroaen Ha 3emIie.
MertanpeaMeTHbIMH pe3ysbTaTaMu M3ydeHHs Kypca «llpakTtuueckas XUMHD»
aBIseTcs (POPMUPOBAHHUE YHUBEPCAIbHBIX YueOHbIX AeiicTuii (Y'Y ]).
PeryasituBunie YY/I:

- CaMOCTOSITeJIbHO OOHapyXuBaTh W (QopMyaupoBaTh y4eOHYIO MpoOIEMYy,
OTIPEACIIATH LENb yUeOHOU AeSITENIbHOCTH;

- BBIBUTaTh BEPCHUU PELIEHMsI IPOOJIEMBI, OCO3HABATh KOHEYHBIN pE3yJibTarT,
BbIOMpaTh U3 MPEAJIOKEHHBIX U UCKaThb CAMOCTOSITEIBHO CPEJCTBA JOCTHIKEHUS
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- OCYHIIECTBJISTH IIeJeTojlaraHie, BKJIIOYas IMOCTAHOBKY HOBBIX IIEJIEH,

npeoOpazoBaHre MPAKTUUECKOH 3a/1a4u B TIO3HABATENIbHYIO;

- COCTaBJIATH (MHAMBHUIYAILHO WU B TPYIINE) TUIAH PEIIeHUS POOIEMBI;

- paboTas Mo IUIaHy, CBEpATh CBOM JICHCTBUS C LIEJbIO U, IPU HEOOXOJUMOCTH,

UCTIPABIISATH OIIUOKU CAMOCTOSITETTLHO;

- YYHTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPJAMHALMU DPA3TUIHBIX

MO3UIIUNA B COTPYTHUYECTRBE;

-B JUAJIOTe€ C YYHUTEIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BBIPAOOTAHHEIC
KPUTEPHUH OILICHKHU.

ITo3naBareabHbie YY/I:

- AaHAJIM3MPOBATh, CPaBHUBATh, KiacCU(UIIMPOBATH W 0000maTh (aKThl H

SIBJICHVSI. BBISBIISTH IPUYMHBI U CJICJICTBUS MMPOCTHIX SIBJICHUH.

- OCYNIECTBJISITh CpaBHEHHWE, KIACCH(PHUKAIUIO, CaAMOCTOSTEILHO BBIOMpas

OCHOBaHUS ¥ KPUTEPHUH JIJIS1 YKa3aHHBIX JIOTHYSCKUX OTepaIlnii;

- CTPOUTHD JIOTHUECKOE PACCYXKJIEHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE MPUIHMHHO-

CJIEJICTBEHHBIX CBSI3EH.

-C031aBaTh CXEMAaTUYECKHE MOJEIM C  BBIICICHUEM  CYIICCTBEHHBIX
XapaKTePUCTHK OOBEKTA.

- COCTABJSATH TE3UCHI, PA3JIMYHbIC BUJIBI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

- Mpeo0pa30BbIBATH HHPOPMAIMIO U3 OJTHOTO BUJA B APYrou (TabiuIly B TEKCT
U 1p.).

- yMeTb OTMPEIECIATh BO3MOXHBIE HWCTOYHHKHA HEOOXOJUMBIX CBEIACHH,

NPOU3BOJNTh TIOMCK WH(OpMAIMM, aHaJU3UpPOBaTh W  OIEHUBATH €&

JIOCTOBEPHOCTb.

-000011aTh TOHATUS - OCYIIECTBISATH JIOTUYECKYIO ONEpaluio Iepexoja OT

IIOHATHH ¢ MEHBIIUM 00HEMOM MOHATHIM C OOJIBIINM 00BEMOM;

- CTPOUTH JIOTHYECKHE PACCY)KICHHUS, BKIIOYAIOIINE YCTAHOBJICHUE MPUIMHHO-

CJIIEICTBEHHBIX CBSI3EH.



- OOBSCHATH SIBJICHUSI, TIPOIIECCHI, CBS3M M OTHOIIEHUS, BBHISBISIEMBIE B XOJEC
WCCJICIOBaHMsI, OCYIIECTBISATH BBIOOp Hambosaee 3(PPEeKTUBHBIX CHOCOOOB
pelieHus 3aJ1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTusubie YY1

- yMeThb (popMyIHpoBaTh COOCTBEHHOE MHEHUE U IMO3UIIMIO, apTyMEHTUPOBATh
€e M KOOPAMHHMPOBATH €€ C IMO3WUIMU IMAPTHEPOB B COTPYJHUYECTBE MPH
BBIPA0OTKE 00IIIETO PEIICHUsI B COBMECTHOM EITEIbHOCTH;

- OTOOpakaTb B pEYM COJIEPKAHUE COBEpIIAEMBIX JEUCTBHM, Kak B ¢opme
TPOMKOH COIMANTU3UPOBAHHON peun, Tak U B popMe BHYTPEHHEH peuu;

- YMETh apTyYMEHTHUPOBAThH CBOIO TOUKY 3PCHHS;

- YMETh OCYIIECTBJISATh B3aMMHBIM KOHTPOJb M OKa3bIBaTh B COTPYJAHHYCCTBE
HEO0OXOMMYIO B3aMOIIOMOIIIb;

- yMeTbh paboTaTh B IPYIIIIE - yCTaHABIUBATh pabouue oTHOIIEHUs, 3G (PEKTUBHO
COTPYIHUYATH U CIIOCOOCTBOBATH MPOAYKTUBHON KOOTIEPAITHH.

IIpeaMeTHBIMH pe3yJbTaTaAMHM H3yUYCHUs TMPEIMETa SBISIOTCS CIETYIOIIHE
YMCHUS:

- OCO3HAHME POJIU BEIIECTB;

- OIIPEIEISITh POJIb PA3IMYHBIX BEIIECTB B MIPUPOJIC U TEXHUKE;

- OOBSICHATDH POJIb BEIIECTB B X KPYTOBOPOTE;

- pacCCMOTpEHHE XUMHUUECKHUX IIPOLECCOB;

- ICTIONTh30BaTh 3HAHWUS XUMHUU TPH COOTIOJCHUHM TPABHI HCIIOIH30BAHMUS
OBITOBBIX XUMUYECKUX MPETapaTOB;

— pa3nuyYaTh ONacHbIC U O€30TaCHbIE BEIIECTRA,;

- MPUBOUTH TPUMEPHI XUMHUYECKUX IPOIIECCOB B IPUPOJIC;

- HaXOJIUTh YEePTHl, CBUJICTEILCTBYIOIINE 00 OOIMIMX MPU3HAKAX XUMHUYECKHX
MIPOIECCOB U UX PA3TUIMAX;

- HCTIOJIb30BAHNE XUMUYECKUX 3HAHUH B OBITY;

- OOBSICHSATH 3HAUYCHUE BEIIIECTB B )KM3HU U XO3SIMCTBE YEIIOBEKA,

- O0BACHSATH MUP C TOYKH 3PCHUS XUMUU;

- popMupoBaTh IpeICTaBICHUS 0 OyayIeM MPoPEeCCHOHATIEHOM BEIOOPE.



Kpowme Toro, 3aHsTHs pU3BaHBI MPOOYINUTh y YUYAIIUXCS HHTEPEC K XUMUIECKOM
HayKe, CTUMYJUPOBATH JaJIbHEHIIEe N3yYEeHUE XUMUH. XUMHUYECKUE 3HAHMUS,
c(hopMUpPOBAHHBIEC HA 3AHATHUAX, UHPOPMALIMOHHAS KYJIbTypa yYalllUXCs, MOTYT
OBITh UCIIOH30BAHBI UMU TSI PACKPBITHS PA3IMYHBIX MIPOSIBJICHUHN CBS3M XUMHH
C ’KU3HBIO.

Cnoco0ObI onpeaesieHNsi pe3yJabTATUBHOCTH:
- Hauanvuwout kommpons (cenmsadps) B BUIE BU3YaJbHOTO HAOIIOICHUS
negarora 3a  COOJIOJEHHMEM BOCHUTAHHUKAMHM TEXHUKH OE€30IMacHOCTH,
MOBEIeHHEM IIpU padoTe ¢ MOCIEAYIOUIUM O0CYKICHUEM;
- Texywjuii KoHmpoav (6 meueHue 6ce2o yuedH020 200a) B BUJIE BU3yaIbHOTO
HaOJIIOICHUS Te/larora 3a MPOIECCOM BBINOJHEHUS yYaUTUMUCA MPAKTUYECKUX
paboT, MPOEKTOB, MHAUBUAYAJIbHBIX 3a/JaHHM, Y9acTHS B MPEAMETHOW Hemelne
€CTECTBO3HAHNS,
- Ilpomesxcymounvtii. KoHmpob (memamuyueckuii) B BHUIAEC TPEAMETHOU
JMAarHOCTUKU 3HAHUS JE€TbMHU MPOUICHHBIX TEM;
- Hmozoevlit konmpoas (mait) B BUJe U3y4YEHUs U aHAIU3a NPOAYKTOB TpyAa
ydamuxcs (IpoeKToB; coo0IIeHnit, pedepaToB), mporecca opraHu3auu padoThl
HaJl TPOIYKTOM U TMHAMUKHU JIMYHOCTHBIX U3MEHEHUM.
®opMbl YuéTa 3HAHUA, YMEHHU NIPU peajin3aluy MpPorpaMmmabl.
- Ompoc;
- OOGcyxaeHue;
- CamocrositenpHas paboTa;
- TectupoBanue;
- [Ipe3enTanus u 3amuMTa TBOPYECKONU pabOTHI (ITPOESKTHI U JP.).

B koHI1e yaeOHOTO Toa 00yUYaOIUNUCS JOJKEH BBIMIOTHUTD U 3AIlIUTUTH MTPOCKT.

Coaep:xxanue

HHCTpyKTaX MO TEXHHUKE OE30MACHOCTH MPOBOAMTCA HAa KAXKIOM 3aHSATUU IEpe

IMPOBCACHUCM SKCIICPHUMCHTA.



1. Beenenue

1.1 Beoonoe 3anamue. 3HaKOMCTBO YYaIllIUXCSI C HOBBIM y4€OHBIM KypcOM BO
BHEYPOYHOM JIEATETLHOCTH.

1.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxJI€HIE XUMUU Kak HayKu. CBs3b
XUMUU C MPAKTUYECKOM KU3HBIO YETIOBEKA.
llpakmuueckas uacme.
Co3nmanve TO3HABATENBHBIX KPOCCBOPJIOB U JIPYTUX HMHTEPAKTHUBHBIX
ynpaxkHeHui Ha LearningAps.org win MyTest.

2. DKCHepUMeHTAJIbHbIE OCHOBbI XUMHHU

2.1 Bewecmea. Ilpuemst oopawienus c eeuiecmeamu.
W3yyenue mpaBui TEXHUKHM O€30MacHOCTH, MNPEAYNPEKAAONMX U
3ampeniaromux 3HakoB. [lepBas momomb. [IpoTuBomoOXkapHBIE CpeacTBa
3aIlUTBHI.
3HaKOMCTBO C BEIECTBAMH, BCTPEUAIOIIMMHUCS B OBITY: HOJHAs HACTOMWKa,
MeJb, ATOMHHHM, COJIb, THIIEBAas COJa, JUMOHHAs KHCJIOTA, YKCyCHas
KHCIIOTa, BOJA, MEIHBIM Kymnopoc. OTiMune BemecTB Mo (HU3NISCKUM
CBOMCTBaM: arperaTHO€ COCTOSIHWE, IIBET, 3alax, BKYC, PaCTBOPHUMOCTb.
[IpaBuna xpaHeHUsT BemIeCTB B jabopaTopuu. TOKCHYHOCTH BEIIECTB IS
JKUBBIX OPTraHW3MOB OIPEACIACTCS WX XUMHUYECKHMMH CBOWCTBAMH, WX
CIOCOOHOCTBIO BCTYMATh B XUMHUUYECKHE peakiuu. [IposiBIeHNs TOKCHYHBIX
BCIIECTB Yy YEJIOBEKA: XHWMHUYCCKHH OXKOT, pa3IpakKCHHE CIU3UCTHIX
0007104YeK, KaTap ABIXATEeNbHBIX MYyTEW, auIepTUYECKUE PEaKIMH, OCTPhIC
JePMaTUTHI, KAHIIEPOTEHHOE JACHCTBUE, MOPAKEHUSI OPTAHOB, BOBMOKHOCTH
JeTaNbHBIX ~ HWcxoaoB.  IlpaBuma  orOopa  BemiecTB  (TBEpIEIE,
MOPOIIKOOOpa3HbIE, )KUIAKKE, BOTHBIE pACTBOPHI, 0cO00E BHIMaHUE — paboTa
TOJIBKO C MaJILIMU 00ObeMaMHU BEIIECTB).
Tecm na ocHOBe 3a1aHuid U3 oTKpbiToro 6anka OUIIN (pazgen «Metoabl
MIO3HAHUS)

2.2 Ilpasuna d6e3zonacnoii pabomsl npu nposedenuu Ikcnepumenma. Texnuxa

aadopamopHulx padom.



3HaKOMCTBO C J1a0OpaTOpHBIM OOOpPYAOBAaHHEM: CTEKISHHAs TMOCyaa
(XMMHUYECKHE CTaKaHbl, KOJObI, BOPOHKH, JIETUTEIHHBIC BOPOHKH, MEpHAs
MOCy/1a), BEChI, IITAaTUBBI JJIsi MPOOMPOK U MPUOOPOB, HArpeBaTEIbLHBIN
npubop-cnupToBKa, ¢apdopoBas mnocyna (BeIIapUBATEIbHBIE YalIKH,
TUTJIM, CTYTKHU, IINAaTeNn) U Jp.
be3onacHass paboTta €O CTEKJIOM, MpoOKamMH (JEMOHCTpalus pPE3Ku
CTEKJISTHHBIX TPYOOK, UX HarpeBaHus JJIsl K3MECHEHHS (JOPMBI).
lIpakmuueckas uacme.
COopka mpubopa it mosrydeHus: ra3oB. [IpoBepka Ha TepMETUYHOCTD.
3akperuieHne ero Ha mratuse. PucyHnok nmpubdopa npu nmomoiu tpadapeTa.

2.3 Hazpesamenvhvie npuodopel.
CrouproBka. ['azoBas ropenka. [lnutka. Bopasnas Oans. Hasnauenwue
HarpeBaTesIbHbIX MPUOOPOB.
N3yueHne COUPTOBKH: COCTaBHBIE YaCTH U UX (QYHKIIHS.
['optouee TOMIMBO JUIsi CHOUPTOBOK: OSTUIIOBBIM cnupT. OcoOeHHOCTH
peakIuy ropeHus: BblJieNieHrne Temia u ceeta. Cyxoe roprouee
[IpaBuna  HarpeBaHWsi  MPOOMPOK  C  BOJHBIMH  PACTBOpaMHU
(mpenBapuTEeNbHBIM MPOrpeB BCEMl MOBEPXHOCTH, OO0SA3aTENIbHBIA HAKJIOH
NpoOUpPKH, OTBEPCTUE MPOOUPKHU «OT Ce0s», 3aKpervieHue JeprKaTelis
POOUPKN).
Hcnonp3oBanne TUIJIEM TIpU TPOKAIMBAHUK BewlecTB. Ha3zHaueHue
OTIepalliK MPOKATUBAHUS.
IIpakmuueckas uacmo.
N3yuenne miameHu. PUCYHOK Is1aMeHuU.
COopka mpubopa mJis BBIIAPUBAHUA COJOM  (KOJBIIO Ha INTATHB,
BBITIApUBaTE/IbHASL Yalllka, BOJHBIM PAacTBOpP COJM, CHOUPTOBKA). PucyHoOk
npubdopa npu MoMoIy Tpadapera.

2.4 Yucmwie eewiecmea, o0codo uucmole eewgecmea. Ilpumecu. Cmecu.

CrnocoObl OYKMCTKM BEHIECTB OT TMPUMECE W pa3ieyieHus: CcMmecen.



@unbsrpoBanue. lleperonka. Kpucrammmsanusa. Pasznenenne ¢ momombro
MarHuTa, 1eJIUTEIbHON BOPOHKH
IIpaxmuueckas yacmeo.
1 BapuaHT: cMeCh pEUHOIO MECKA U caxapa.
2 BapUaHT: CMECh PEYHOI'O NIECKA U IOBAPEHHOM COJIH.
CocTaBUTh CXeMy MOCIEAOBATEIIbHOCTH  oOmepanuil  (pacTBOpEHHUE,
¢unbTpoBanue, BhinapuBaHue). CpaBHUTh U OOCYIUTH PE3YJIbTAThl JABYX
BapuaHTOB. OOpaTUTh BHUMAHHWE HA CMECh caxapa M mecka (y HEKOTOPBIX
YallKku NOKPBUTUCh KOPUYHEBOM Maccoi), Ha BaXHOCTb YCJIOBHIA
IIPOBEJCHUs DJKCIIEPUMEHTA, B JAHHOM ClIy4yae Ha CBOEBPEMEHHOE
MIPEKpAIICHUE HArpeBa.

2.5 Memoowvl no3nanun 6 ecmecmeo3HaHUU.
HaOmonenune. OxkcnepuMent. MojenupoBaHue.
VYcnoBust mpoBeAeHUS HAOMIOACHUS KaK OCHOBHOTO METO/A TO3HAHUS.
MBICIIUTENBHBIA W PEAIbHBIA 3KCIIEPUMEHT. YHHUBEPCAIbHBIE 3HAHUS
YyeJoBeuecTBa Ha OCHOBe HaOmoneHus. dusmyeckne M XUMHUYECKHUE
SIBJICHUSL.
IIpaxmuueckas yacme.
BpoyHoBckoe ABMkKEHUE 110 MUKpOcKonioM. OOHapy’eHue )Kupa B ceMeHax
noaconHeunnka. OOHapykeHue kpaxmana B kaproderne. OOHapykeHHE
YIJIEKHUCIIOr0 Tra3a B BbIIbIXaeMOM Bo3ayxe. JloOaBneHue JIUMOHHOM

KUCIIOTHI B yait. OdopmiieHne paboThI.

HasBanue onbiTa Kak BrImmosigsaim Yro nabiaroganu

OOparuth BHHMMAaHHE Ha TPAKTUYECKUE 3aJaHUsl MPOIUIbIX 3aHSITHM.
AKIIEHTUPOBATh, YTO METOJ] HAOJIOICHHUSI — OCHOBHOW METOJI IIO3HAHMUSI.

2.6 Booa. Pacmeopul. Mopckas u npecnas éooa. buonozuueckue yncuoxocmu:
KpOBb, JuM(pa, KICTOYHBIA COK. OKOJOTUYECKHE TIPOOJIEMBI BOIBI.
DNEeKTPONPOBOJHOCTh KaK CBOMCTBO PacTBOPOB AJIEKTPOJIMTOB (MpaBuia

0€30MaCHOCTH C DJEKTPOIIPUOOPAMM).



IIpakmuueckas uacmo.

OnpeneneHue C MOMOIIBIO 3JIEKTPONPOBOAHOCTH PACTBOPOB: B KaKOM
XUMUYECKOM CTaKaHe HaXOJUTCA IUCTWUIMpOBaHHAs Boja. JlaHel Tpu
pacTBOpa: PacTBOp MOBAPEHHOM COJM, PACTBOP caxapa, AUCTHUILIMPOBaHHAs

Bojia. OpopmiieHue paGoThI.

HasBanue pactBopa Uro  wnabmogaem  (3aropaetcs

JIAMIIOYKa UJIA HET)

Kak pacno3Hath: B KakOM CTakaHE — JUCTUJUIMPOBAHHAs BOJA M PacTBOP
caxapa. JlOJDKHBI TpPEAJIOKUTH JBa CIOCO0A: OPraHOJENTUYECKUH U
BBITTAPUBAHUE.
[IpoekT «W3roroBiaeHue camoJeIbHOTO NpudOpa JUIsl HCCIEIOBAHUSA
AJIEKTPONPOBOIHOCTH PACTBOPOB»

2.7 Maccosasa 001a pacmeopeHHO20 eeuiecmed, Uiau HPOUCHMHASA
KOHUEeHmpauus 6euiecmaea 6 pacmeope.
B3BemmBanue. PasHoBeckl. HaBecka. MepHas mocyaa (MepHbIE CTaKaHbI,
KOJIOBI, IIMJIMHJIPHI).
IIpaxmuueckas yacmeo.
[IpuroTrosiieHHE paCTBOPOB MOBAPEHHOU COJIM 3aJAHHON KOHLECHTPALUH.
[IpuroroBneHue MKIyYero HANUTKA U3 IHIIEBOM COAbI, JMMOHHOMN
KHUCJIOTBI, caxapa U acKOpOMHOBOM KHUCIJIOTBI: Ka)Kias TpyMma omnpeieser
KOJIMYECTBO BEUIECTB Ha CBOoe ycMmoTpeHue. CpaBHEHUE U OOCYKIEHUE
IPUTOTOBJICHHBIX HANUTKOB C T.3p. BKyca, (QUKCAUU HAOII0IaeMbIX
3¢ (}exToB, pacueTOB WM BBINOJHEHHUS «HA TJIa30K», IKCIEPUMEHTATBHON
KYJIbTYPBL.

2.8 Hacviuwennoie u nepecoluieHHble pACHEOpbl.
Memoouka GbIPAUUBAHUSA Kpucmannoe. MonokpucTa.
Kpucraimueckue apyssl. UTo Takoe «3aTpaBKay.
JleMOHCTpanys nepechIeHHOro0 pacTBOPA aleTaTa HaTpus.

HpaKmuquKaﬂ yacmo.



[IpuroToBieHNE  HACHIIEHHBIX W TIEPECHINICHHBIX  PAaCTBOPOB.
[IpuroToBieHNe BOAHBIX PACTBOPOB MEIHOTO KYIOpOca, XJIOpuaa HaTpPHs,
caxapo3bl IJis BBIPAIMBAHMS KPUCTAIJIOB. BhIpanmBanue KpuCTalIOB U3
pacTBOpa KAMEHHOW COJIM U MOAUPOBAHHOM COJIM: €CTh JIU pa3Hula. [louemy
JUTsl BBIpALIMBAHUS KPUCTAJIJIOB KAMEHHAsI COJIb JIy4llle, Y4eM HOJMPOBaHHas!.
[TonydyeHne OKpameHHBIX KPUCTALJIOB COJM C MCHOJIB30BAHUEM MHUILIEBBIX
KpacuTenel. BrlpamyBaHue KpUCTAIIIOB MENHOTO KyIIOpOca W3 BOJHO-
CIIUPTOBBIX PACTBOPOB.
3. 3HakoMuMCsl ¢ MUPOM HAHOYACTHIL

3.1 Mooenuposanue. Monenu B ecTecTBO3HAHUM (TI00yc, KapThl, PU3NUECKUE
MOJIeNTA, OWOJIOTHYECKUE MYJISKH, KPHCTAJUTMYECKUE perieTkr). Mozaenu
aTOMOB U MOJICKYJI B XUMUHU.
lIpakmuueckas uacme.

W3roroBrnenne Mojenell MOJIEKYJl W3 MOJAPYYHBIX cpeactB. Pabora
BOOOpaxXKeHUsI.

3.2 Cmpoenue geuwecmea. Pazmepol uacmuy. Hanouacmuuypi.

Ilpoexmmnas 3a0aua Ne 1. Kak y3HaTh IpUMEPHBIE pa3Mepbl BATAMUHHOTO
npaxe «YHIEBUT», «PeBUT», YyITaKOBKH KOTOPBIX PacIOJIOKCHBI Y Bac Ha
CTOJIax, HE OTKPbIBasi OaHOUEK.

Ilpoexmmnas 3a0aua Ne 2. Y Bac Ha cTonax HaXOJATCs MEPHBIN LUAJIUH]IP,
K0J10a ¢ BOJI0M, BECHI PRIYAKHOTO THIIA C HA00pOM pa3zHoBecoB. [Ipeanoxure
CrOCOOBI  OMPENENICHUs pPa3MepPOB MOJIEKYJT BOJbI (MPAKTUUECKUN U
TEOPETUUYECKHUI).

Bonpoc: OTHOCHTCS T MOJIEKYJIa BOJIbI K HaHOYacTHIaM? [loueMy BUPYCHI
Ha3bIBAIOT HAHOPOOOTaAMU?

3.3 Konnououwie cucmemol: nouea, 2iuna, npupooHvie 800bl, 6030yX ObiM,
MuHepavl, xaed, MOJ10K0, Macio, Kpoew...Koniouonvie u ucmunHvie
pacmeopesr. Ontudeckue cBoicTBa: <«ddekt Tunmans»y, «sIBICHUE
UCKpAIIUXCS  cinoeBy. KoougHble YacTUILI M HMX  pa3MeEphl.

Oxcnepumenmanvras 3aoaya Ne 1. Ha cronax: na3zepHas yka3ka U JJa3epHbIH



dboHApUK ¢ KpacHBIM JIy4OM, JBa XUMHUYECKHX CTakaHa: B OJIHOM
3aBapEHHbIN MAaKETUK 4Yas, B JIpyroM — uuctas Boja. [Ipomycrure myu
nazepHoro ¢oHapukKa uepe3 cTakaHbl. B KakoM crakaHe, MO-BalleMy
MHEHHUIO, HaXOJHUTCS KoJUlouJHas cucrema? Ha yeM OCHOBBIBAaeTCs Ballle
MPEIOI0KEHNE?

Ixcnepumenmanvias 3adaua Ne 2. BaM BbIJIaHbI paCTBOPHI alleTaTa CBUHIIA
Pb(CH3COO), wu wmomuna kammst KI, mratuB ¢ mpobupkamu, cnupToBas
ropenka, npoodupkojaep;xkarens. B mpoOupky Haneite 2 ma pactBopa Kl
(BeicoTOM 2 cM) m 3arem mpwmieiite 2 mi pactBopa Pb(CH3;COO);
OO6pazyeTcs xenThlit ocaiok. Harpeiite mpobupky 10 pacTBOpeHHs OcaKa.
3aTeM oxJaauTe MPOOUPKY OKOJIO 2-3 MUH U MIOMEIIAEM B COCY/I C XOJIOTHOM
aensHoit Bomo. Uto Habmromaere? UTO MPOMCXOAMT MPHU BCTPSIXHUBAHUU
npoOupku?

WUtak, BBl TOJBKO UYTO OOHAPYXWIM pa3IMyue MEXIy HCTUHHBIMU
pacTBOpaMH M KOJUIOMJHBIMHU pacTBopaMu. B mocnenHux Bbl HaOIOIa7IH
nposiBjieHue ontudeckux 3pdexton: «d3pdext Tungans» (3ker. 3a1. Nel) u
«SIBJIEHUE UCKPSAILIUXCS CI0EB» (IKCIL. 3a/1.No2).

Bonpoc: Kak noka3arb, 4TO MBUIBHBI pPAcTBOp SBJISETCS KOJUJIOMIHOM
cuctemoii? (Ilo paccessHuto cBeTa B pacTBope -KoHyc TuHaams).

UTO mMpOUCXOAUT €CJI B MBUIBHBIN PacTBOP J00AaBUTHh MOBAPEHHYIO COJb?
(ITpo3paunslii mpexkae pacTBOp PE3KO MyTHEET, 00pa3yroTcs KpyIHbIE
XJIOTIbS1). 3HAKOMCTBO C SBJICHUSMH KOATYJISAINU U BbICAJTUBAHMUSL.
Ilpoexmuas 3ao0aua Ne [.J]IBa ydeHUKAa MPUTOTOBUIM CMECh W3
PaCTUTENIBHOTO Macjia U BOJbI: J0OABUB MOJOBUHY YaHOM JIOKKH Macja B
200 mut Bozbl. OIMH U3 HUX YTBEPKIAAET, YTO MOJYUYECHHAS] CMEChH SIBIISIETCSA
KOJUTOMJIHBIM PacTBOpPOM, a Apyrou 3to orpunaer. Krto mpas? CBoi OTBET
WUTIOCTPUPYUTE CHUMKaMH Ha MoOmiibHOM Tenedone. (IIpaBrl 00a yueHuHKa.
Bce 3aBucuT oT 0OCOOCHHOCTEH NpPUTOTOBICHHUS cMmecu. Ecim mpocto
pa3Meniath Macio B Boje, TO KoHyc Tunpans He HaOmogaercs. Eciam xe

aKTHBHO B30aJITHIBATh CMECh B TEUYECHHE HCKOTOPOIro BPCMCHH, TO CMCCh



MYTHEET U B TAKOM PacTBOPE XOPOIIO BUACH KOHYC PacCesTHHOIO CBETa, TO
€CTb MOSBJISIOTCS MEJIKOUCIIEPCHBIE YAaCTHIIBI KareaeK Macia).

BbIBOJI: KOJITOUIHBIE PACTBOPHI MOYKHO OOHAPYKHUTh 10 ONTHYECKOMY TECTY
«wbdexr Tunmans», KOTOPHIA OOHAPYKUBAETCSA, €CIU KOJUIOMIHBIC

JaCTUIbI HE IIPCBLIIIAIOT JHAIIa30H HAHOPA3MCPOB.

3.4 Memoowt u cpedcmea IMRUPULECKO20 UCCIE008AHUA.

3.5

Ha mnpenpiaymux 3aHsaTusx Bbl  BBEINOMHSAIW JKCHEPUMEHTAIBHBIC H
npoekTHbie 3anauu. Kak Bbl qymaeTe, Kakue METOJbI UCCIEAOBAHUS BbI
UCITOJIB30BAIH?

1. HaGmonenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHUE
BcnoMuuTE 33a/1aHNS, IPOCMOTPHUTE CBOM 3aITMCH M MPOKOMMEHTUPYHUTE UX
C TOYKM 3pPEHUS WCIOJb30BAHHBIX METOJOB HCcleqoBaHusl. Uem BbI
M0JIb30BAIMCH, YTOOBI PEIIUTh MTOCTABICHHYIO MEepe]l BAMU MPOOJIEMY.
lIpoexmnuas 3aoaua Ne 1. Haliqute, yeMy paBHA IJIOTHOCTh aJIFOMUHUEBOMN
(b oIy ¥ METHOM WITH CTABbHOM O0IBAHKH HEMPABUILHOU (DOPMBI, KOTOPBIC
Jexar Ha Balux ctojax. et odbcyxaeHue.

JIOIOKHBI TIPENJIOKUTh TUTAH PEIICHUS JITOW 3a7add, OINPEACIIUTh KaKue
HEO0OXOIMMbI U3MEPUTETBbHBIE MPUOOPHI JIs1 PEIICHUS] 3TOM 3a1a4H.
CpaBHUTH HalJIEHHOE 3HAYEHHE MIJIOTHOCTU AIFOMUHUS, MEAU UITU CTAJIA CO
CIIPAaBOYHOM BEJIMYUHOM.

Kaxk cmenenv uzmenvueHHocmu eéausaem Ha 00wyl naAOWAOD
conpuxacatoujuxca wacmuy. O6beMHbIE B3pHIBbI HA MyKOMOJIBHOM 3aBO/IE,
JPEBECHO-CTPY)KEUHOM Tpeanpusatur. [loueMy Henb3sd HCHOJIb30BaTh
OCH3UH JJI PO3KUTA IPOB. BCIOMHUTH «YTO TaKO€ IJIOLIAIbY, «EAUHUIIBI
U3MEPEHUS TLTOIIA N,

lIpoexmuas 3a0aua Ne 1.Y Bac Ha ctojax HaxoAsaTcs 1ubo Kyouk PyOuka,
anb0 MajieHbKas yIakoBKa caxapa-paduHana. Haiiaure miomans 1eiaoro
KyOMKa u OOyl TMJomaas 9 MaiblXx KyOWKOB, M3 KOTOPBIX COCTOWT
OOJIbIIION KYOWK; WM 1I€JIOM YMaKOBKHM caxapa M OOIIy IUIONIAb BCEX

KyCOUYKOB caxapa B ynakoBke. CpaBHUTE 3HAUCHHMSI IIJIOMIA U TIEJION (PUTYPBHI



¥ CyMMapHOHW Iomaau ee yacrtei? Kakyro 3aKOHOMEPHOCTh MBI MOKEM
Ha0II01aTh?

3.6 Hanooovekmol u 00ycn061eHHOCIMb UX YHUKAIbHBIX CEOUCHE PE3KUM
YeenuueHuem  naowadu  NOGEPXHOCMU  YACMUY.  HAHOYACTHIIBI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPUKHU, JEHIAPUMEPHI,
L[€OJIUTHI, KBAHTOBBIE TOUKH.

IIpoexmuas 3a0aua Ne 2. Yxo nmocs umeeT miHy 12-13 mMm, a yactuna
marHetuta Fe304 — 20 um. YBenuubte ux B 1 Muiumapa pa3. C kakumu
oObeKTaMu BBl Temepb Oyaere ux cpaBHUBaTh? Kakue Qusndeckue
BEITMYMHBI U3MEHSIOTCS PYU U3MEHEHUH JIMHEWHBIX pa3MepoB?

lIpoexmnuas 3a0aua Ne 3. Ckoiibko JNUCTOB OymMaru A4 BOWIET B CTakaH
oovemom 100 mi?

Kaxpaol rpynmne BbIIaHbl JUCTHI OymMaru A4 W XUMHUYECKHE CTaKaHbI
oobemom 100 mi. Kaxkpas rpyrina uiet oTBET Ha 3TOT BOIPOC.
[TpennaraeM moMoIIb: COMHHUTE JUCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru
BOIIUIO B OAWH CTaKaH?

Haiimute momane otaensHOro Jiicta A4 W TUIOHMAAbL TMOBEPXHOCTH
XUMHUYECKOTO cTakaHa. HaliauTe cymMMmapHyro IJIOmIagb KOMKOB Oymard,
HaXOIIIINXCS B cTakaHe?

JlenaroT BBIBOJ: OHA OKa3zajach 3HAYUTENBHO OOJbIIE  IUIOMIAJU
MOBEPXHOCTHU CTaKaHA.

Kakum o0Opa3oM MBI yBENIMUYWIUM CYMMApHYIO IUIONIAAb IMOBEPXHOCTU
oymaru? (YMmeHbIieHHeM 00beMa OJTHOTO JIUCTA)

3.7 Hanooovekmot u 00ycino61eHHOCHb UX YHUKAIbHHIX CEOIICHE PEe3KUM
YeenuueHuem  naowadu  NOGEPXHOCMU  YACMUY.  HAHOYACTHLIBI,
HAHOIIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHUKH, JEHIAPUMEPHI,
IICOJIUTHI, KBAHTOBBIE TOYKH.

Ilpoexmuas 3a0aua Ne 4. HaliquTte miomaab CBOCH YEpEemHONW KOPOOKU U
CpPaBHUTE €€ C IUIONIA/IbI0 MOBEPXHOCTH OOJIBIIUX MOMYyLIApU U YepernHOn

KOpoOkH, ecim S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rae r=C/2x.



OObsacHeHue: Oonblas TUIOMIAAL OONBIIUX TMOJNYIIAPH 0OBACHAETCS
HAJIMYUEM MHOTOYHUCIICHHBIX CKIIAJ0K.

Oxcnepumenmanvuas 3aoaua. Ha cTonmax HaxoAsTCs — CcTalibHas KHOIIKA,
’KEJIe3HbIN TBO3/[b, KyCOUEK MEAHOU MPOBOJIOKH, MEHAS CKpEIKa, TpaHyJIbl
IIOMUHUA U LMHKA, IITATUB C IPOOUpPKaMu, coJisiHas kuciora. [lomecture
MpeAJIOKEHHBIE TeJla Ha JHO MPOOUPOK U 100aBbTE 3aTEM COJIIHYIO KUCIIOTY
(BBICOTA CTOJIOA KUIKOCTH MPUMEPHO 1,5¢cMm).

Onumure, 4TO Bbl HAOJIIOIaeTe B KAXKI0M U3 MMPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PSIIOM HAIPSIKEHUN METAIIOB.

Hassanue o0bexta | HazBanue Yro nHabmaronaeM | JIeBee 150301
MeTaia, u3 nmpaBee
KOTOPOTO OTHOCHUTEIBHO
caenad O0BeKT H, B »21/xum
pAIy HaIp. M

Br1BOA: ¢ KMCIIOTOM B3aUMOJEUCTBYIOT METAJUIBL: ..........
C KMCJIOTOM HE B3aUMOJEUCTBYIOT METAIIIBL: ........
- 3aganue o yueOHnky M.A. AXMeToBa: 03HAKOMBTECh C TEKCTOM Ha C. 13.
- C kakuM BBl CTOJKHYJIUCh MpoTuBopeuneM? Menp u cepebpo B
HAHOCOCTOSIHUSIX CTIOCOOHBI B3aUMOJICHCTBOBATH C KUCIOTAMH. Y BEJIMYCHHE
IJIOIIAIM TOBEPXHOCTU PEArupyrollnX YacTUI[ BIUAET HE TOJIBKO Ha
CKOpPOCTh peakiuu (0ObeMHBIE B3PBIBbI), HO MU Ha XapaKTep XUMHYECKUX
CBOWCTB.
[IpoekTt «B nmouckax KOJUIOUIHBIX PACTBOPOB»
4. XuMHsI HA CTPaKe 310POBbSI.
4.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
lIpaxmuueckas yacmeo.
N3roToBnenne Momenu MOJEKYJIbl Homa.  JJeKTpoHHas, Tpaduueckas
dbopmyna itona

[IpoekT «OOHapykeHHe KpaxMalia B IPOIYKTaX MUTAHUS.



4.2 «Mapeanyoeka». Ilepmanzanam kanusa. MapraHeni M €ro CTEINEHU
OKHUCJICHUS

IIpakmuueckas uacme.
OmnpeneneHre MaccOBOM 10U KUCIOPOAA B MOJIEKYJIE IEPMAHTaHATa KaJlusl.
Pacuer oTHOCHTEIBHOM MIIOTHOCTU KUCIOPO/Ia IO BO3AYXY.
CoOopka npubopa 1isl OTyYEHUs: KUCIO0pOa METOJOM BHITECHEHHUS BO3/1yXa.
OkcnepuMeHT: cOopka mpubopa s pa3ioKEHUs IepMaHTaHaTa Kausl.
KauecTtBeHHas peakiusi Ha KUCIOPO/.
L[BeTHBIE peaKkIMU C MEPMAHTaHaTOM Kaius (Hamp., IEpMaHIraHaT Kajus U
Cyab(GuUT HATpus, Jp.)

4.3 Ilepekucv eodopooa. Ceoiicmea u npumeHeHue NeEPOKcuUoa 6000pooda.

CrerneHp OKHCIIEHUS KUCIOPO/Ia B MOJIEKYJIE TEPOKCUAA BOJIOPOA.

Peaknus paznoxkeHus nepokcuaa Boaopoa. Kak npoBecTu S3KCIepUMEHT.
Karanuzaropel. Oxcun mapranna (IV), depMeHT karanaza — KaTajlin3aTopbl
pEaKLMK Pa3JIOKEHUS.
IIpakmuueckas uacme.
Oxcun mapranmna (IV): nanucats Gopmyiy BEIiecTBa U ONMPEACTUTH CTETICHD
OKHUCJICHHUS.
Tpu npoOupku, B KaKI0M HAXOAUTCS HECKOJIBKO MJI alTEYHOW MEPEKHUCH
BoiopoJa. Bo BTOpylo U TpeTbio MpOOHMPKH MOMECTUTE COOTBETCTBEHHO
okcu Mapranua (IV) (Ha KOHUMKe mmaTens) U CBEXEHATEPThIA KapToQeb

(Ha KOHYHMKE IIIaTes).

Howmep mpobupku | Uro nobasunu Yro Habmogaem

Hammcats ypaBHEeHUE peakiiuy ¢ 0003HAYEHUSMH YCIOBHH €€ MPOTEKAHUS.
[TponcxoauT v peakuuss B nepBoit mpooupke? Ilpemmoxkure mpubop st
MOJTyYSHUS BOJOPO/Ia TIPH PA3JIOKEHUHU TIEPOKCHIA BOJOPOA.

4.4 Auemuncanuyunosasa kucioma. Ackopounosasn xucioma. KucioTHOCTh

cpenbl. pH — MHAMKATOPHI CBOMMU PYKaAMH.



Illpakmuueckas wacmeo.
Onucanue bu3nIecKux CBOWCTB. [IpuroroBnenue pacTBOpPOB
aleTUJICATUIIUIIOBOM W acKOpPOMHOBOM KHUCIOT. JleficTBUE WHAMKATOPOB

(penondranenna, JakMyca ¥ METHJIOPAH)Ka) HA UX PACTBOPBHI.

WHIUKATOPBI AlleTUIICATUITIIIOBAS AcKopOMHOBAsI KHCIIOTA
KHCJIOTa

denondranenx

Jlakmyc

METHIIOPAHK

[IpuroToBnenue orBapa KpacHoil kamyctel. HaOnrogenne n3MeHeHus 1BeTa
0TBapa B pa3HbIX pacTBopax (YKCycHas, JUMOHHAas, aCKOPOMHOBasl KUCIIOTBHI,
IIOBapEHHas COJb, Ta3UPOBAHHAS BOJA, HAIIATHIPHBINA CIIMPT, MUIIEBAsI COJA,
pPacTBOP MbLJIa U CTUPAIBHOT'O MOPOILKA).

B3aumoneiicTBue ackopOMHOBOM KUCIOTHI ¢ HomoM. Bompoc: mis kakux
Heile MOXXKHO — HCHOJb30BaTh 3Ty peakuuioo? (g oOHapy>KeHus

aCKOPOMHOBOM KHCIJIOTHI B MPOAYKTAX MUTAHUSA).

1 peareHT | 2 peareHT Urto HabmomaeM T1pu  HX
aCKOpOMHOBAasI non B3aUMOENCTBUU

KHCJIOTa

duznyeckue duznyeckue

CBOMMCTBA: CBOMCTBA: .........

4.5 «3enenka» unu oOpuniuanmosslii 3enensviit. 1{BeT mnopomkooOpazHOTO

OpHIUTMAaHTOBOTO 3eseHoro. [IpakTnyeckoe 3HaUeHUE U TOTYUYCHHUE.
IIpakmuueckas yacmo.

dusnueckue cBOCTBAa OPUILTHAHTOBOTO 3€JIEHOTO

Kak noka3aTep NOAMMHHOCTH OpuiUTMaHTOBOTO 3eieHoro. [IpoBenenue
MOCNIEIOBATEIbHBIX PEAKIUd B OJHOW MpPOOUpKE C OpUINIMAHTOBBIM
3eJIeHBIM: BHAyaje B MPOOHMPKY A00ABUTH KOHLEHTPUPOBAHHOM COJSTHON

KHUCTIOTHI, a 3aTteM pacTtBopa mienoun NaOH. Odopmienune paboTsl mo



CBOEMY YCMOTPEHHIO. 3aTeM OOCYAHTH: Kak 3aUKCUPOBAIN PE3yJIbTaThl
JKCIIEpUMEHTA (MI3MEHEHHE 1IBETA, BBINAICHUE OCA/IKA).
[Ipoekt «MOXHO /M HCHOJb30BaTh OpPWIJIMAHTOBBIM 3€JICHBIA Kak
WHIUKATOP KUCIOTHOCTH CPEIbI»

4.6 «Mbin0 uyoecnoey: X031UCTBEHHOE U TyaJIETHOE, )KUJIKOE U TBEPAOE.
Ilpaxmuueckas yacme.
JleficTBHE naKMyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBHOIO MTOPOLIKA
(1oKa3aTeNbCTBO WICJIOYHOTO XapaKTepa MOIOMIMX cpencts). M3yuenue
TUKETOK TBEPJOTO U JKUJIKOrO MbLIa (pa3jIMuhe B XUMHUYECKOM COCTABE).
PacTBopeHne Mmblia B JKECTKOM M JUCTHILIMPOBAHHOW Boae. DPdekT
Tunpans.
IIpoexkt «MpL1OBapeHue»

5. XumMmus numn

5.1 Caxap, kpaxman, yenn0a103a — pOOCMEEHHUKU 2IIOKO3bl.
Uro Ttakoe auaber. [nukemMuueckuid MHAEKC MPOIYKTOB MUTAHHUS.
XUMHUYECKHUE TOJCIACTUTENN U UX KOBAPCTBO.
Ilpaxmuueckas yacmeo.
Onpenenenre NpoayKTOB C BHICOKUM IIIMKEMHYECKUM MHIEKCOM (pabota ¢
TaOIuUIIeH ).
OmnpenensieM MOACIACTUTENH: acrapTam, copour .... (PaboTa ¢ aTukeTKaMu.
OneiT:  B3auMozeicTBME IMIOKO3bl ¢ ruapokcugom  menu (1),
CBEXKEITPUTOTOBICHHBIM.
HccnenoBaHne W3MEHEHHsI COJEp>KAHMS TJIIOKO3bl B KpPOBU  IOCIIE
cOanmancupoBaHHOro obema U mociae  ynoTpebnenus  dactdyaa:
KUPHUEIIKOB,YUIICOB, CIAJKNUX ra3UPOBAHHBIX HATUTKOB.

5.2 Anwomunuii: eenukuit u yycacnvii. lloueMy He CIEQyeT MOJIb30BATHCS
amomuHueBord nocynoi? ConepHuk kanpuus. Octeonopo3. Metamisl
KOHCEpBHOI OaHKH.

IIpaxmuueckas paboma.



CBolicTBa aTIOMUHMS U 00JIACTH IPUMEHEHHS ATFOMUHUS HA OCHOBAHUHU €0
cBoicTB (moBTOpeHue). CocTaBUTh TAOJIHUITY, KIACTEP WU CXEMY.
[IpoBeneHre XUMHUYECKUX PEaKIHMM, XapakTepU3YIIHUX amdoTepHbIe
CBOMCTBA COCIMHCHUN aJIIOMUHMS.

OmnpIT 1. ATIOMUHHN U COIIHAS KUCIIOTA.

OmnpbiT 2. XJI0pU aTFOMUHUS U TUIPOKCU HATPUSI

Omneit 3. 'mapoKcua aaTtOMUHMS U COJISTHASL KHCIIOTa

OmnbiT 4. ['uapoKCHa ATIOMUHUS U TUAPOKCU]T HATPUS

HazBanue omnniTa Yrto HaOIIOJaEM YpaBHEHHE XUMUYECKOU pEAKIIUU
BrBOm: .............
IIpoektr «Ee BemuuecTBO — KOHCEpBHAs OaHKa: SKCIEPUMEHTAIBHOE

OIIPCACIICHNC MCTAJIJIIOB).

5.3 Vkcycnaa kucnoma. CTONOBBIA YKCYC, YKCYCHAasl 3CCEHIIMS, JIe[sHas

YKCyCHasi KHCIIOTa: B 4yeM pa3Huua. CBOHCTBAa YKCYCHOM KHCIIOTBI U €€
npuMeHeHue. @U3H0JOTUYECKOE BO3IEMCTBUE KUCIIOTBHI.

lIpakmuueckas paboma.

CocTraBiieHne MOHATHUMHON CXEMBI: «UTO S 3HAI0 00 YKCYCHOM KHCIIOTE»
(MHAUBUTYATIBHO, IUOO B TPYIIIE).

PacueT KOHLIEHTpaLUK KUCTIOTHI NP €€ pa30aBICHUH.

KHuCIOTHOCTH pacTBOPOB NMUILEBOM COMBI U YKCYCHOW KUCIIOTBI.

["ameHve NuIeBor CObl YKCYCHOM KHACJIOTOM: MPU3HAKKA XUMHAYECKON
peakuuu (BBIIETICHUE Ta3a, PE3KOe YBEIWYEHHE O0beMa pPEaKIMOHHOM
CMecH). [IoBTOpUTh pEakUUI0 TalIeHWs COAbBl C HCIOJb30BAHUEM
WHIUKaTopa (Hamp., OTBapa KpPacHOKOYAHHOW KamycThel). [l yero
HEOO0XO0MMO OBLJIO MPUMEHEHHE UHANKATOpa?

OOpatuTh BHUMaHUE, YTO BbIICJICHUE T'a3a YaCTO COMPOBOKIAACTCS

yBEIMYCHHEM  OObeMa  PEaKIMOHHOW  CMECH. Kakue  meps

MIPEIOCTOPOKHOCTH

HY>KHO COOJIIOJIaTh TPU MPOBEICHUN TAKUX PEAKIUNA?



5.4 «Conenaa mnawa cu3np»y (NOBapeHHas COJIb, IMOTall, I[JIyTamar
HATpHSL....... riay0epoBa coJib, MEAHBIN KyIOpOC...... )
[InmeBast coma, MUTbEBass COJAA, KAIBIIMHUPOBAHHAS COJa, KayCTHYECKas
coJia: OMHAKOBBIC WM pa3HbIe BellecTBa. KauecTBEHHbIE PEAKIIUU B XUMUMU.
lIpakmuueckas paboma
OnpenenuTh: Kakoe W3 BelecTB (MHUILEBasl COJla, KaycTUYecKas Coja,
KJIBIIUHUPOBAHHAS COJIA) ABJISIIOTCS COJIIMU YTOJIBHON KUCIIOTHI.
Omnbit 1. [lelicTBUE HHAUKATOPAMU.
OmnpIT 2. JleiicTBHE HAa pacTBOPHI MUIIEBOM U KAYCTUUYECKOU COJIbI YKCYCHOM

KHCJIOTBI

HazBanwue omnniTa Yro HaOIIOJaEM BriBojg

BeBOI: ..........

[IpoBeneHre ONBITOB MOATBEPKIAET, YTO MUIIEBAS COJA, KaJbLIMHUPOBAHHAS
coja — 3TO coju cjaaboil yrojapbHOW KHCJIOTHI, a KayCTHYecKas coja —
PacTBOPUMOE OCHOBAHME.

OOCynuTh, Kak JI0Ka3aTh OMBITHBIM IMyTE€M, YTO MHUILIEBAs COAA SBISETCS
KHUCJIOU COJIBIO.

5.5 Bpeo numpamos: mug) unu npaeoda. Ilosnb3a HUTPATOB: BAKHEUIIINE
MUHEpaIbHBIC YAOOPEHMS KaKk UICTOUYHUK a3oTa. KpyroBopot azora. [Touemy
BEHEpHUHA MYyXOJIOBKa IIO€JAa€T HACEKOMBIX (TaK OHa BOCIOJIHSAET
HEJI0OCTATOK a30Ta B O0OJOTUCTHIX MecTax). HUTpaThl B KauecTBe MUILEBBIX
KOHCepBaHTOB. Kakue nmpeBpaleHust MpOUCXOAT ¢ HITPATaMH B OpraHU3Me
yenoBeKa. A30T U €ro CTENEHU OKUCIICHHUS.

IIpaxmuueckas yacme.
OnpeneneHre MacCOBOM JTOJIM a30Ta B KAJIMIHOW, HATPUEBOM U aMMOHHUITHON
cenuTpe. BBIBOJ: kKakoe U3 HUX 0oJiee IIEHHOE a30THOE yA00peHue.
[Tpoekt «BnusiHre a30THBIX YOOPEHH Ha POCT CaXKEHIEB (HacOTIU.
6. PaGora Hag npoekTamMu — S 4

1. Oman vibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUSL .



2. Dman bl08UdNCEHUS 2UNOMESDL.

3. Dman naanuposanus nymu O00OCMUdCEHUS Yenell UCCIe008aAMeNbCKUX
(npoexmuulx) pabom u 8b160pa HEOOXOOUMO20 UHCIMPYMEHMAPUSL.

4. Dman nposedenus yuyebHO20 uUccie008anus (NpoeKkmuou pabomsl)
NPOMEICYMOYHLIM — KOHMPOAEM 3d XOOOM BbINOJHCHUS U KOppeKyuell
Dpe3yIbmamos.

5. Oman ogopmnenus, npedcmasnenus (3awumol) NPOOYKMA NPOEKMHOU

pabomol
TemMaTHyecKuil IJIaH
Ne n/m Hassanue pasgena Bcero vacos
1. BBenenne

9KCHCpI/IMCHTaJIBHBIe OCHOBBbI XUMHUH

3HAKOMHMMCS C MHUPOM HAHOYACTHUIL

XUMHSI Ha CTpaxke 370POBbS

Al Il Bl B
I NN N N

XUMUSA ITUIIA

Hroro: 18
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