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IHosicHUTE/ILHAA 3AIHCKA

HopmaTuBHast ocHOBa pa3pabOTKH MPOrPaMMBI:

- ®enepanbHbiil 3akoH «O6 obpaszosanuu B Poccuiickoii @eneparum» ot 29.12.2012 Ne273-03
(C M3MEHEHHUAMHU U TOTIOTHEHUSIMH),

- @enepanbHBI  TOCYJApCTBEHHBI OOpa3OBaTENbHBIA  CTAaHZAPT OCHOBHOTO  OOIIEro
obpasoBanus, mpuka3z MO P® ot 17 nekadps 2010 r. Ne 1897 (¢ U3BMEHEHHUSIMH U TOTIOJHEHUSIMH);

- ObpaszoBarenbHas nmporpamma MAQY Ilkona Ne145;

- CanlluH 24.22821-10 «CaHHTapHO-3NTUAEMHOJIOTHYECKHE TPeOOBaHUA K YCIOBHUSAM U
opranuzanun oOy4deHus: B 001eoOpa3oBaTeNbHbIX yupeskaeHusx» (ot 29 nekabps 2010 r. Ne 189 B
penakuuu u3MeHeHUil Ne3, yTBEpKIOEHHBIX IOCTAHOBJIEHUWEM | JIaBHOTO roCcyAapCTBEHHOTO
caHMTapHOTrO Bpada Poccuiickoii @eneparn ot 24 HosOps 2015r, Ne81);

- Kanennapusiit yueOHbI rpaduk, YueOHbil mian (B uactu IlnaHa BHEYpOUHOH NESITETBHOCTH)
IIKOJIbl HAa TEKYLIHHA Y4eOHBIH TOf.

[IpakTHuecku Kakaplii peOEHOK C HHTEPECOM BCTPEUAETCS C HOBBIM MPEIMETOM — XHUMHEH, IPEeIBKyIIast
3HAKOMCTBO C Hayko#l udyzaec. M 3TO OTHOIIEHHE CTAaHOBUTCS OCHOBOHM I MO3HAHMS OKPYXKAOILIEro
MHpA.

He yBnekasicb BBICOKUMH TEOPHAMHU, aDCONOTHBIMU MOHATHSIMHA M MOZCIISIMH, O€3 NeperpysKH,
Kypc «Jlaboparopusi XUMHUYECKHUX OHKCIEPUMEHTOB» IIO3BOJIICT 3aHMMATENIbHO W HEHABA3YUBO
BHE/IPUTH B CO3HAHME OOYYArOIIUXCS MPENCTABICHUSI O BO3MOKHOCTSIX 3TOH HAaYyKH, €€ JOCTYITHOCTU U
3HAYUMOCTHU JJIsl HUX.

B ormnmmume ot apyrux nmomoOHBIX KypcoB, Kypce «JlabopaTtopus XUMUYECKOTO SKCIIEPUMEHTA) HE
SIBJIIETCSI CUCTEMHBIM, B HEM HE CTaBUTCS 3ajada (pOPMHPOBAHMS CUCTEMbI XMMHYECKHX IOHSTHH,
3HAHUW M yMEHUH, pPaHHEro M3y4eHus OCHOB xuMuu. lIpennaraemslli Kypc OpHEHTHPOBAH Ha
3HAKOMCTBO U OOBSCHEHHE XMMHUYECKUX SIBJIEHHI, YaCTO BCTPEUAIOIIHNXCSI B OBITY, CBOHCTB BELIECTB,
KOTOpBIE CTOST JOMA Ha MOJKaX U B anTedke. XMMHYECKUE TEPMHUHBI U MOHATUS BBOAATCS MO Mepe
HEOOXOIMMOCTH OOBSCHUTH TO WJIH HHOE SIBJICHUE.

AKTyalbHOCTb

JIaHHBI Kypc BHEYPOYHOH mAedTenbHOCTH «JlabopaTtopusi XUMHYECKOTO SKCIIEPHUMEHTa» ObLI
co3maH ¢ uenplo (GOopMUpOBaHHMS HMHTEpPECa K XHUMHH, pacIIUpeHus Kpyrosopa yuamumxcs. OH
OPUEHTUPOBAH Ha y4aIIMXCsl 7-8 KJIACCOB, TO €CTh TAKOI'O BO3PACTa, KOTAa MHTEPEC K OKPY KAIOIIEMY
MHUpPY OCOOEHHO BENHMK, a CHEeNHaJbHBIX 3HAHUI elne He xBaTaeT. PeOEeHOK ¢ POXKIEHHsS OKPYKEH
Pa3IUYHBIMH BELIECTBAMH U JOJDKEH YMETh O0paIaThesi C HUMH.

C y4eToM ICHXOJIOTHYECKHX OCOOEHHOCTEH JeTell 3TOro BO3pacTa Kypc MOCTPOEH IO MPHHIUITY
MO3UTHUBHOTO 3TOLIEHTPHU3MA, TO €CTh OT pebeHKa: « Sl u BermecTBa BOKPYT MEHSY.

Hosu3na nporpammsl

T moBblteHUsT 3G ()EeKTUBHOCTH 00pPa30BaTENbHOrO MPOLIECCa HCIOJIB3YIOTCS COBPEMEHHBIC
NEearormieckiue TEXHOJOTUU: METOZ IPOEKTOB, HCCIENOBATEIbCKHE METONbI, HH(OPMAINIOHHBIE
TEXHOJIOTUU OOYYEHUS], JTHIHOCTHO-OPUCHTHPOBAHHOEC OOYYCHHH. POJb YUUTEIs COCTOMT B TOM, YTOOBI
€CO3aaTh KAXKIOMY O6y‘laIOH.ICMYCH BCC yCJOBHA, AJIA HaubOJICE IOJHOTO PaCKpeITUA U pCau3aliid Cro
crocoOHocTer. Co31aTh TAKUE CHUTYALMM C UCTOIB30BAHUEM PA3IMYHBIX METOXOB OOVUCHHS, MPH KOTOPBIX
KQKABIH OOVYAIOIIHUICS NpUIaracT COOCTBCHHBIC TBOPUYCCKHE YCHUIHS M HHTCIUICKTYAIBHBIC CIIOCOOHOCTH MPH
PCLICHUHY TOCTABJICHHBIX 3a1a4.

Henas kypca: pa3BuBaTh MBIILICHHE, POPMUPYST B MOAAEPIKUBAs MHTEPEC K XUMHH, UMEIOLIEH
OTPOMHOE TPHUKJIATHOE 3HAYEHHE, CIOCOOCTBOBATH (POPMHPOBAHUIO Y YHAILIMXCS 3HAHWA U YMEHUH,
HEOOXOIMMBIX B TIOBCETHEBHON KHU3HH Uil O€30MacHOro OOpaIeHus C BEIECTBAMH, UCIIOIb3YEMbIMH B
OBITY.



3agauu:
obpazosamenvHbie:

cOpMUPOBATh TMEPBUYHBIC MPENCTABICHHS O TMOHSATHUSX. TENO, BEIIEeCTBO, MOJIEKYJa, aToOM,
XUMHUYECKUH 3JICMEHT;

MO3HAKOMHUTH € MPOCTEHINel KiacCupukanmueid BemecTB (IO arperaTHOMy COCTOSIHHEO, IIO
COCTaBy), ¢ OMHUCaHHEeM (PH3UUECKHIX CBONCTB 3HAKOMBIX BEIIECTB, ¢ (PM3UUECKUMH SIBJICHUSIMU U
XUMUYECKUMH PEAKLUSIMU,

coOpMUPOBATh MPAKTUYECKUE YMEHUS W HABBIKM, HANpUMEP, YMEHHUE pas3lessiTh CMECH,
UCTIONIB3YSl METOABbl OTCTaWBaHWs, (HUIBTPOBAHUS, BBLIMAPUBAHUS, YMEHHs HAOJIOAAaTh U
OOBSICHSATL XUMUYECKUE SIBJICHUS, NPOUCXOMSIINE B MNPUPOAE, OBITY, IEMOHCTPUpPYEMbIe
yaurejeM;, yMmMeHue padoTaTh C BEMIECTBAMH, BBITIOJNHSATH HECJOXKHBIE XUMHUYECKUE OITBITHI,
COOJIFOIaTh MpaBUIIa TEXHUKU O€30MaCHOCTH,

paclIUpPUTL TMPEACTABICHUE YYaUIUXCS O BAKHEHIINX BEIIECTBAX, MX CBOWMCTBaxX, POJH B
MIPUPOAE U )KU3HU YEJIOBEKA,

MOKa3aTh CBA3b XUMHH C IPYTUMHU HAyKaMHU.

paseusaroujue:

pa3BUBaTh IIO3HABATENIbHBIE WHTEPEChl U HHTEIUIEKTyaJbHBIE CHOCOOHOCTH B IpoLecce
NPOBENCHUS] XHMHUYECKOTO 3KCIEPUMEHTAa, CaMOCTOSTENbHOCTh MNpPUOOpETEeHHs] 3HAHWHA B
COOTBETCTBUH C BO3HUKAIOIIMMH >KU3HEHHBIMH TOTPEOHOCTSIMH; y4eOHO-KOMMYHHUKATHBHBIE
YMEHHS],

HAaBBIKH CAMOCTOSITENIbHOW paboOThl, paCIIUPUTh KPyro3op VyHYaIIUXCsl C TMPUBJICYCHHUEM
JOTIOJTHUTEBbHBIX UCTOYHUKOB HH(OPMALIHH;

pa3BUBATh YMEHHE AHAJIM3UPOBATH HHPOPMALIMIO, BBIACISITH [JIABHOE, HHTEPECHOE.

GOCRUMAMEIbHBIE .

CHIOCOOCTBOBATh MOHUMAHHIO HEOOXOIUMOCTH OEpeXHOro OTHOLIEHHWS K MPUPOIHBIM
foraTcTBaM, B YACTHOCTH K BOIHBIM pecypcam,

MOOLIPATH YMEHHUE CIyLIaTh TOBAPUIIEH, Pa3BUBATh UHTEPEC K MO3HAHUIO, BOCIIUTAHNE
3KOJIOTHYECKON KYJIbTYPBIL.

B pamkax nporpaMMbl Kpy»KKa CO3JAI0TCS YCIOBUS ISl CAMOPEATH3aLlud U CaMOPa3BUTHS

KaXX70ro peOeHKa Ha OCHOBE €r0 BO3MOXKHOCTEH BO BHEYPOUHOH JESITEIbHOCTH.

[ puHuunbI, JeKanue B 0CHOBE padoThl 0 MporpaMmme:

[Ipuamun noOpoBospHOCTH. K 3aHATHSAM JOMyCKAalOTCS BCE JKENAMOIINE, COOTBETCTBYIOIIUE
TAaHHOMY BO3pacTy, Ha JOOPOBOJIBHOIN OCHOBE M OECIIIATHO.

[IpuaIMn B3auMoyBakeHUs. Pebsrta yBakalOT HMHTEpECHl IpPyr Ipyra, MNOAAEPKUBAOT U
MIOMOTAOT JIPYT IPYTy BO BCEX HAUMHAHUSAX,

[IpuaIMN HaydHOCTH. Beck MaTepua, NCHOIb3yEeMBblid Ha 3aHITHSX, IMEET oA cOO0i HayuHYIO
OCHOBY.

[IpuHIMI TOCTYITHOCTH Marepuana M COOTBETCTBUs BO3pacTy. Pebsita MOryT BBIOMpATh TEMBI
padoT B 3aBUCHUMOCTH OT CBOMX BO3MOXKHOCTEH H BO3pacTa.

IIpuHIMN NPaKTUYECKON 3HAYUMOCTH T€X WJIM WHBIX HABBIKOB U 3HAHUI B MOBCEAHEBHOMN XU3HU
y4alerocs.

IIpunuun BapuaTuBHOCTU. Martepuan U TeMbl AJI U3YYEHUS] MOXKHO MEHSTh B 3aBUCHMOCTH OT
UHTEPECOB M NMoTpeOHOCTeH pedsT. Yuammecs: caMu BeIOMparOT 00BeM U KauecTBO pabot, Oynb
TO yueOHOe HCCIIeOBAHUE, WM TeOpeTUYeCKass MHPOPMAaLUs, FITH TBOPUYECKHIE 3aJaHMs U T. 1.



o [IpuHIMI COOTBETCTBHUS COmeplkKaHMs 3ampocam pedeHka. B pabore Mbl ommpaemcs Ha Te
apTYMEHTBI, KOTOpPbIE 3HAYMMBI JJIi TOAPOCTKA Celvac, KOTOpbIE CErOAHS NanyT €My Te WIIH
WHBIE TPEUMYIIECTBA IS COLMANBHON agamnTainy.

o [Tpunmun nuddepeHmanuu u HHIUBHAYaTU3auy. PeOsita BBIOMPAIOT 3a1aHUs B COOTBETCTBHUH
C 3aMmpocaMu ¥ HHIUBUAYATbHBIMU CITIOCOOHOCTSIMH.

Copepxanne Kypca HOCHT MEXIPEAMETHBIH XapakTep, TaK KaK 3HAKOMUT OOy4aroIuXxcst ¢
KOMILIEKCHBIMHU TIpoOJIeMaMu | 3a1a4aMu, TPeOYIOINMY CHHTE3a 3HAHUH 10 psay mpenmMeToB ((pusunka,
OuOoNorus, 5KOJIOTHs, COLUAIbHBIE HAYKH, HCTOPHSI).

DkoJorust — MOHUMAaHUE M3MEHEHHUH B OKpYJKaroIled Cpele M OpPraHM30BaTh CBOE OTHOLICHHE K
npupoze.

Dusnka — pU3NUEeCKre CBONCTBA BEIIECTB, (PU3NUECKHE METO/IbI AHAIN3a BEIIECTBA.

HcTopust — ncTopudeckue CBEISHHs U3 MUPa XUMHHL.

buosorus - XuMu4uecKuii cocTaB 0OBEKTOB JKUBOH MPUPOLIBL;

HUndopmarukoii — mouck uHpopmaunu B MHTEpHETE, co3maHne M OpOpMIICHHE Mpe3eHTALU,
paboTa B TEKCTOBBIX U TAOJIMYHBIX PENaKTOpax.

®dopmbl aesiTeIbHOCTH: Oecena, Wrpa, mnpakTudeckas paboTa, SKCHEPHMEHT, HaOJIOIeHHe,
HKCIIPECC-UCCIIEIOBAHNE, KOJUICKTUBHBIC U HHIVMBUAYAJIbHbIE HCCIIENOBAHNS, CAMOCTOSITENbHAs padoTa,
3aIHUTa UCCIIEAOBATEIBCKUX pabOT, MUHU-KOH(DEPEHIIUS KOHCYJIbTALIS.

Htorom MPOBCACHUA J'Ia60paTOprIX WU TIPAKTUYCCKUX pa60T ABJIAKOTCA OTYUETBI C BBIBOOAMMU,
PUCYHKaMH. Ha 3apsTusx KypCa ydalluecCsa ydaTrCd TOBOPUTH, OTCTAHMBATL CBOKO TOYKY 3pPCHMHA,
3aluaTb TBOPHYCCKUE pa60TbIj OTBCYATL Ha BOIIPOCHI. DTO O4YEeHb BaAXKHOE YMEHUE, BEAb MHOIUEC
CTECHANOTCA BBICTYIIATh Ha HY6J'II/IKG, TEPAOTCA, BOJIHYRHOTCA. IL]'I;I JKeJIaronux eCTb BO3MOXKHOCTD
BBICTYTIATh Mepex ClymaTensaMi. Takum o0pa3oM, pacKpbIBAIOTCS BCE CIIOCOOHOCTH pedsT.

MeToabl M IpUEMBI;
CEHCOPHOTO BOCTIPUSITHA (JIEKLUH, MTPOocMOTp Buaeodpuinsmos, CJ1);
npakTuieckue (labopaTopHsle padboThI, SKCIIEPUMEHTBI);
KOMMYHHKATHBHBIE (IHUCKYCCHHU, O€CeIbl, POJIEBbIE UIPbI);
KOMOWHHUPOBaHHBIE (CaMOCTOsITeNbHAs paboTa yHaIuxcs, S5KCKYPCHH, THCLIEHUPOBKH);
npoOIeMHBIH (CO3IaHue HA YPOKe MPOOJIEMHOM CUTYAITHH).

Ilexarornyeckue TEXHOJIOTHH, HCNOJIb3yeMble B 00yUeHHH:

o Jluunocmno — opuenmupoeanusie mMmexHon02uy MO3BOJSIIOT HAWNTH MHAMBHIYAJIbHBIA MOAXON K
KaX7oMy peOeHKy, CO3/1aTh Ui HEro HeoOXOAUMBIE YCIOBUS KOM(POpTa U ycrexa B O0yYeHHH.
OHHN mpenycMaTpuBarOT BBIOOP TEMbI, O0OBEM MaTepHaja C Y4eTOM CHJI, CIIOCOOHOCTEH H
UHTEpPEeCcOB pebeHKa, CO3MA0T CUTYALHIO COTPYAHHYECTBA AJIi OOLICHUS C APYTUMH UYJICHAMH
KOJUICKTHBA.

o leposvie mexnonocuu MOMOTAIOT peOeHKY B (pOpMe UTPBI YCBOUTh HEOOXOAMMBIC 3HAHHS H
npuodpectu HykHble HaBbIKA. OHU MOBBIINAIOT AKTUBHOCTh M MHTEPEC AETEH K BBINOIHAEMON
pabore.

o TJexnonocuss meopueckoil OesmenbHOCMY  WCIIONB3YEeTCS ISl  TOBBIIIEHUS TBOPYECKOH
AKTUBHOCTH JETEH.

o TJexnonoeus  uccne0o8amMenbCKol  OesmenvHOCMU  TIO3BOJIIET — pa3BWBaTh y  jAeTeld
HaOJIFOIaTENIbHOCTD, JIOTHKY, OOJBIIYIO CaMOCTOSITENIbHOCTh B BBIOOpE II€Niell M IOCTaHOBKE
3a1a4, MPOBEACHUH ONBITOB U HAOMIOACHUH, aHaIH3e U 00paboTKe MOJYYEHHBIX Pe3yJbTaToB. B
pe3yJbTaTe MPOUCXOANT AKTUBHOE OBJIAJICHIE 3HAHUSIMH, YMEHUSIMHU U HABBIKAMHU.

o Texnonoeus memoooe npoekma. B OCHOBE 3TOr0 MeETOHA JIEKUT PAa3BUTHE IMO3HABATEIBHBIX
UHTEPECOB  YYaLIUXCS, YMEHHE  CaMOCTOSITENIbHO  KOHCTPYHpPOBAaTb  CBOM  3HAHWUS,
OPUEHTHUPOBATbCS B HMH(OPMALIIOHHOM MPOCTPAHCTBE, PAa3BUTHE KPUTHYECKOTO MBILILICHHS,
¢dopMupoBaHHEe KOMMYHHKATUBHBIX U MPE3EHTALOHHBIX HABBIKOB.



MecTo Kypca BHEYPOUHOMH AeATEIbHOCTH B y4eOHOM miiane OY
Kypc peanmsyercs B 8-9 xiaccax. O6bpeM mporpamMmbl COCTABIISIET 35 4acoB.
OcHOBHOIT popmoii pabOTHI SIBISIOTCS BHEYPOUHBIE 3aHATHS, IPOBOANMEBIEC B KabuHeTe Xxumuu. [lepen
y4eOHBIMH U MPAKTUYECKUMH 3aHSITHAMU MPOBOAMTCS MHCTPYKTAXK C YHALTUMHCS MO COOIOEHHIO

TEXHUKU 0€e30IMacHOCTH npu MPOBEICHUN  JKCIEPUMEHTA, MOKapHOM 0e30macHOCTH,
MPOU3BOACTBEHHON CAHUTAPUU U JINUHON TMTUEHBI.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA Kypca
Marepuan kypca TO3BOJSIET CPOPMUPOBATH OCHOBHBIC TMPEACTABIEHUS O MPAKTUYECKON

HAIPaBJIEHHOCTU XWUMHH, PAaCKPBITb MEXKIPEAMETHbIE U METANPEAMETHbIE BO3MOXHOCTH XHMHH.
BreypouHBIii Kypc TpPHU3BaH PACKPBITh MEXIPEIMETHbIE CBSI3M XUMHUH C (PU3MKOH, OWONOrHe,

SKOJIOTHEH, KynuHapuel, nHPOPMATHKOH.

Pe3yabTaThl 0CBOCHUS Kypca

Juunocmuoie pe3yibmambsl

JIMYHOCTHBIE PE3yIBTATHL

VY oOyuatonierocst 0yayT copMHUPOBaHBI

OO0y4aroIUiiCA MOIYIUT BO3MOKHOCTD
s (QOPMHAPOBAHHSA

BHyTpeHHAA NO3HIHA
ITKOJBHUKA

- (hOPMHPOBAHUC OTBCTCTBCHHOTO
OTHOMICHHUA K YUCHHUIO, TOTOBHOCTH H
CIMOCOOHOCTH OOYHAIOIIIXCS K
CaMOPA3BHTHIO H CAaMOOOPA30BAHHIO HA
OCHOBE MOTHBAIMH K OOYUCHHUIO
MO3HAHUK,

- (hOPMHPOBAHHUC LCTIOCTHOTO
MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO PA3BHTHS HAYKH H
0OIIECTBEHHOH MPAKTHUKM,

Pa3BHTHE OCO3HAHHOTO U OTBETCTBCHHOTO
OTHOIIEHUA K COOCTBEHHBIM NOCTYIKAM;
- (hOPMHPOBAHIC KOMMYHHKATHBHON
KOMIICTCHTHOCTH B MPOLIECCE
00pa30BaTeIBbHOM, YICOHO-
HCCIIEAOBATEILCKON, TBOPUECKON 1
JAPYTHX BHIOB ACATCILHOCTH.

BHYTPCHHEH MO3HIIH MIKOJIBHHUKA HA
YPOBHE TOJIOKUTETFHOTO OTHOMICHHS K
IIKOJIC, NOHUMAaHHA H606XO£[I/IMOCTI/I
VUCHHS, BRIPAKCHHOTO B PCOOIATaHHA
y‘le6H0-H03HaBaTeJII>HI>IX MOTHBOB H
MPSIIIOYTCHUH CONMATLHOTO CIIOCo0a
OLICHKH 3HAHUHI

MeTtanpeameTHble pe3yabTaThl

Ilo3HaBarenbHbBIE YHUBEPCAJIbHLIC I[eflCTBPIﬂ

IToszHaBaTeaBHBIC
YHHBEPCAIBHBIC ICHCTBHUA

YYeHUK HAYYUTCA

YueHuk TOJIY'IHAT BO3MOXKHOCTD
HAY1IUTBCA

‘YMEHUE aHATU3HPOBATh

AHATH3UPOBATH OOBEKTHI C BHIACTICHHCM
CYILECTBCHHBIX H HECY ICCTBCHHBIX
MPU3HAKOB

YMCHHC aHATTH3HPOBATH OOBEKTHI C
LGB0 BRIACICHHUS MPH3HAKOB

YMeHHUe BBIOpaTh OCHOBAHUE IS
CpaBHCHHUS 00BCKTOB

CPaBHHUBACT MO 33JaHHBIM KPHTCPHIM /1B
Tpu OOBEKTA, BHIICII 1BA-TPH
CYIICCTBCHHBIX MPH3HAKA

OCYIIECTBIATh CPABHCHHE,
CaMOCTOSITEIIFHO BBIOMPAs OCHOBAHMS U
KpHTEPUH

YMeHHUE BBIOPATh OCHOBAHUCE IS
KIaccu(pukanuu 00BCKTOB

MPOBOJHUT KIACCH(DHKAIHIO IO 3aJAHHBIM
KPHTEPHUSIM

OCYIIECTBIITh KIACCU(PHKAIIHIO
CaMOCTOSITEIIFHO BBIOMPAS KPUTCPUH

YMEHHE TOKA3aTh CBOK) TOUKY

CTPOUTH PACCYKICHUA B POpPME CBI3H

CTPOHUTH JJOTHICCKHUC PACCYKACHHUA,




3pEHHS

TMPOCTBIX CYKICHUI 00 00BEKTE,
CBOMCTBAX, CBABAX

BKJIIOYAOIIUE YCTAHOBJICHUE IPUUUHHO-
CIICACTBCHHBIX CBA3CH

YMeHHE ONpeacaTh
MOCJICAOBATCIIBHOCTE COOBITHIA

YCTAHABIMBATH MOCICI0BATCIBHOCTH
COOBITHIH

YCTAHABIMBATH MOCJICA0BATCILHOCTD
COOBITHI, BBIBIIATH HCIOCTAFOIIHC
ICMCHTHI

YMeHHE ONpeacaTh
MOCIICIOBATCILHOCTD ICHCTBHI

ONPEICTATH MOCICAOBATEILHOCTD
BBITIOTHCHHS ACHCTBHH, COCTABIIITE
MPOCTEHIIYIO HHCTPYKIHUIO H3 ABYX-TPEX
Iaros

OIPENETATh NOCIACAOBATEILHOCTD
BBINOJIHCHUS ICHUCTBHH, COCTABIIITE
HHCTPYKIHMIO (AITOPUTM) K
BBINOJTHCHHOMY JCHCTBHIO

YMeHre NIOHUMATh
rH(pOPMALIIO, IPEICTABICHHYTO
B HCABHOM BHIC

MOHAMATh HHPOPMAIIHIO,
TIPEACTABJICHHYIO B HESIBHOM BHJIC
(BBIIEICT OO IPU3HAK TPY IITHI
3JIEMCHTOB, XapPAKTEPU3YET SABICHUEC IO
€T0 OIHCAHHIO).

TMOHAUMATH HHPOPMALIHIO,
TIPEICTABICHHYIO B HESIBHOM BHIIC
(BBIZEIAICT OOIIMH IIPU3HAK TPYIIITHI
3IEMEHTOB, XapPaKTEPU3YeT ABICHHUEC IO
€ro OIMCAHUIO) H CAMOCTOSTEIILHO
MPSACTABIATh HH(POPMALHIO B HCABHOM
BHUJIC.

PerynsTuBHbIE yHUBEpCANIbHbBIEC AEHCTBUSA

Pery1THBHBIC YHHBCPCATBHBIC
JNCHCTBHSA

Y4eHUK HAyYUTCA

Yueuuk TOJIY'IHUT BO3MOXKHOCTD
HAYIUTBCA

YMeHHe IPUHIMATD |
COXPAHATH YUCOHYIO LCTH H

[TpuHUMATD U COXPAHATH YICOHBIC IETH U
3304491

B COTPYIHHYCCTBE C YUHTEJIEM CTABHTH
HOBBIC YUCOHBIC 32141

330244
‘YMEHHUE KOHTPOJUPOBATh CBOM | OCYIIECTBIATH KOHTPO/Ib IMPH HATHIUU OCYIIeCTBIATE KOHTPOIb HA YPOBHE
JCUCTBUS 3TAJI0HA TPOU3BOJbHOT0 BHUMAHHUS
‘YMEHUS IUIAHUPOBATh CBOH IJIAHUPOBATH U BBIOJIHATE CBOM ACHCTBHS | IJIAHUPOBATh U BBITIOJIHATE CBOH
JCUCTBHUSA B COOTBCTCTBHH C MOCTABICHHOM 3amaucit JCHCTBHUA B COOTBCTCTBHH C

1 YCJIOBHAMH €€ pCam3alun

MOCTABJCHHOHN 3a4a4¢H U YCIOBUAMH €€
peanm3anuy B HOBOM yUCOHOM
MarepHase

YMCEHHA OIICHUBATH CBOH

OLCHHUBATH MPABUJIBHOCTH BbITIOJTHCHHUA

CaMOCTOATCIIPHO aACKBATHO OLICHUBATH

JEUCTBHA JEHCTBHA HA YPOBHE PETPOCIICKTHBHOM MPABUIBHOCTD BBITIOTHCHHSA JCHCTBHA U
OLICHKH BHOCHTH HCOOXOAUMBIC KOPPCKTHBEI B
HCIOJHEHHE KaK MO0 XOAy €ro
peammM3auum, Tak U B KOHLE JCHCTBHS
KoMMyHHKaTHUBHBIE YHUBEPCAJIbHBIE IEHCTBUSA
KoMMy HUKATHBHBIC YYeHHK HAYYUTCS YYeHHK NOIYYUT BO3MOXKHOCTD

YHHUBEPCAIBHBIC ICHCTBHUA

HAYIUTBCA

YMcHHE 00BIACHATH CBOH BHIOOP

CTPOMTH MOHATHBIC I TTAPTHEPA
BBICKA3BIBAHUS MPU 00BSICHCHUU CBOCTO
BEIOOpA

CTPOHTH MOHATHBIC A1 MAPTHEPA
BBICKA3bIBAHHSA TPH OOBICHEHHH CBOCTO
BBIOOpA M OTBCYATH HA TIOCTABICHHBIC
BOIPOCHI

YMeHue 3a1aBaTh BOIMPOCHI

(hOpMyTHPOBATH BOTIPOCHI

(hOpMyAHPOBATH BOIPOCHL,
HEOOXOAMMBIC [T OPTAHU3ALNH

COOCTBEHHOHM IEATEILHOCTH H
COTPYIHHYCCTBA C MAPTHEPOM

IIpenmeTHEBIE pe3yJIbTATHI

- YMEHHE HCNOJb30BaTh TEPMUHBI «TEJIO», KBELUIECTBOY, «XUMUYECKUE SBJICHUSY, KMHIUKATOPHI»
- 3HAHME XUMHUYECKOH MOCYIbI U MPOCTEHINEro X UMHIECKOTr0 000PYAOBaAHUS

- 3HAHME TPABWJI TEXHUKN 0€30MacHOCTH MpH paboTe ¢ XUMHUYECKUMH BEIECTBAMU

- YMEHHE ONPEAENATh NPU3HAKU XUMHUYECKUX PEeaKLUN

- YME€HUA U HABBIKU MIPH IPOBCACHUUN XUMHUYCCKOI'O SKCIIEPUMEHTA

- YMCHUEC IMPOBOANUTDH Ha6J'II-OI[eHI/Ie 34 XUMHWYCCKUM ABJIICHUEM
BbIHVCKHI/IK INOJYYUT BO3MOKHOCTH HAVUHUTBCA:




* HCTOJIB30BATh MPH MpOBeAeHNH MpakTH4eckux padot nnctpymentsl KT (poTo  u Buaeokamepy, u
ap.) nus 3amucu 1 00paboTku MHOOPMAIUK, TOTOBUTH HEOOJBIIIHE MPE3EHTAINH 110 Pe3yIbTaTaM
HaOIOA€HHH U OMBITOB,;

* MOJIETUPOBATh OOBEKTHI M OTAEIbHBIE MPOLIECCHI PEATbHOTO MHPA C HCIIOIb30BAHUEM BUPTYAIbHBIX
naboparopuii 1 MEXaHU3MOB, COOPAaHHBIX U3 KOHCTPYKTOPA,

* TIOJIB30BATHCS IPOCTHIMU HABBIKAMU CAMOKOHTPOJISI CAMOYYBCTBUS JIJIsl COXPAHEHMSI 3I0POBBS,
OCO3HAHHO BBITIOJIHATD PEIKUM JTHSI, MPABUIIA PALIMOHATBHOTO MTUTAHUS U JIMYHOU T'MTHEHBI,

* BBIMOJTHSITH MPaBUIa OE30MaCHOTO TIOBEICHUS B JJOME

Coaep:kaHue Kypca

Beenenue. (1 1ac)

3anumarenpHast xumust. O6opynoBaHue U BelecTsa st onbIToB. [Ipasuna 6e3onacHocTy npu
MIPOBEJIEHUH OIBITOB

Kak ycrpoens! BemectBa?(1 uac)

OnbIThI, 1OKa3bIBAIOLINE JBUYKEHUE U B3aUMOJIEHCTBHE YaCTHI]

Habmronenus 3a xaruisimu Boaer? HabmroneHus 3a karisiMu Bajiepuansl. PacTBopeHne nepMaHraHara
KaJvsi ¥ IOBaPEHHOM COJIU B BOAE

«Uyneca nas pasmMuHkm» (2 yaca)

IIpusnaku xumudeckux peakuuil. IIpuponusie nuaukatopbl. Kpaxman. OmnpeneneHue kpaxmana B
NPOAYKTax MUTAHUSA. 3HAKOMCTBO C VyIJIeKHUCIbIM ra3oM. llpoekTtHas pabora «IIpuponHbie
UHANKATOPBD»

«Pa3HouBeTHBIE uyaeca» (S yacos)

Xumnueckast pagyra (OmpeneneHue peakumu cpenbl). 3HAKOMBIA 3amax HAIIATBIPHOTO CIHPTA.
[Monyyenne menu. OxpammBanne miameHu. OOecuBeueHHble yepHuia. [lojydeHue KpacurTeseil.
[Monyuenne xnopodpuiia. Xummdeckne KapTHHKU. CekpeT TalHOMICH

one3nbie uyneca (4 yaca)

Hpy3est Moitnogeipa. Ilouemy mbuio moer? OmnpeneneHue xkecTKOCTH Bonbl. [lomyuenune wbiia.
Homamnstst xumunctka. Kak ynanute naraa? Kak yganute Hakune? Yuctum nocyny. Kykypysnas
naJyioyuka — aacopOeHT. Y nansem praBunHy

Hoyuumenvusie uyoeca (1 uac)

Kpucmannst. Onsimot c sceramunom. Kayuyk

JleTHue uyaeca (2 4ac)

AxsapenpHbie Kpacku. OxpammnBaeM HUTH. KaTanmuzaTopsl 1 mpupoaHble HHrHOuTOpsl. Urpa — kBecT
«IIyrewmectsue B CTpany XUMHIO»

Caaakmue yyneca Ha KyxHe (3 yaca)

Caxapa. IlonyueHue uckycctseHHoro Mena. Jlomainnue nenenusl. OnpeneneHye riroKo3bl B OBOLIAX
u ¢ppykrax. ITouemy Hecnensie ss0moku kucneie? [Tonyuenne kpaxmana 1 onbITel ¢ HUM. CbenoOHBIN
KJIeH

UYyneca UnTepuera (1 gac)

COop matepuana 1t IPOEKTHOH padoThI

HccaenoBarenbckue aygeca (10 yacos)

IIpakTuky™m - uccnenoanue «Yumncer». 3amura npoekra «llaryOHoe BIMSHUE YHMIICOB HAa 310POBBE
yenoBeka». [lpakTukym - uccnenosanue «MopokeHoe». 3amurta npoekta «O mnonb3e U Bpene
MopoxkeHoro». Ilpaktukym - uccnenosanue «lloxonaa». 3amwmra npoexta «O monb3e U Bpene
mokonana». Ilpaktukym - uccnenosanue «KeparenbHas pesuHka». 3amurta npoektoB «Mcropus
JKEBATEIBHON pe3nHKN», «KeBarenpHas pe3uHKa: Oena Win TpeHUHT s 3y0oB?». Moaynb «Xumus
HanuTKOBY. TaliHel Boxbl. (npe3eHTauus). Ilpaktukym - uccnenoBanne «I a3upoBaHHbIE HATTUTKID



3amura npoekTa «BiMsHUE Tra3supOBAaHHBIX HANUTKOB Ha 370poBbe uyesnoBeka». [IpakTuxkym
uccienosanne «Yait». 3amura npoekra «Ilonesnsie cBolicTea yasi». [IpakTukym uccinenoBaHue
«Monoko». Moayabs «Morowmue cpencrsa s nocyasy. [Ipaktukym uccnenosanue «Moroue
CpenCTBa AJs IOCYIby. 3aHATHE - Urpa « MbUIbHBIE MTy3bIPH»

Ikogoruveckue yyaeca (3 1ac)

Hsyuaem nbuib. OnpeneneHre HUTPATOB B oBolax. PuibTpyeM 3arpsisHeHHyto Boay. KucioTHele
OOXKIH

HuTennextyanbHbie yyaeca (2 1ac)

Xumuueckue peOycel, Imapagpl. 3aHUMATENbHBIE ONBITBI M WX OObsicHeHWe. HWrpa —kBecT
«IIytemecTeue Y MeNKu B MUP BELIECTBY

Bo Bpemsi BbINONHEHUs] TNPAKTUYECKHX pPadOT Ha 3aHATUSAX B CUCTEME OyIeT HCIOJb30BaThCS
HAIIMOHAJIbHBIA KOMIIOHEHT (HampuMmep, nmpoekTHast padbota «IIpupogHbele HHAMKATOPLD (TIONTyYeHNE
WH/IMKATOPOB U3 PACTEHHI, IPOM3PACTAIOLINX Ha TEPPUTOPUHN AJIAIaeBCKOTO paiioHa);

OTpefeNieHUe )KECTKOCTH BOJbI B I'. AJlanaeBCKk;

NPUTOTOBJIEHUE KPACHTENEH U3 OTBAPOB MECTHBIX TPAB: OMbIT IO MOJYYSHHUIO HHIHOUTOpa U3 cTedmnei
U JIUCTBbEB KapTodes (IOMUIOPOB, THICTYSITUCTHUKA, YUCTOTENA),

OTIBIT TIO TIPUTOTOBJICHUIO KPACHOTO Kpacutes (credieli 38epo0osi, KOPHEH KOHCKOTO MIaBEJs);

- OTIBIT 1O MPUTOTOBJICHHUIO JKEJITOTO KpacuTeds (cTeOnell 1 IUCTbEB YUCTOTENA),

- OBIT IO MPUTOTOBJICHHIO 3€JICHOTO KPACUTENS U3 JINCTHEB TPUIMCTHUKA, JIUCTEB U cTeOMei
MaHKETKH);

- OTIBIT 1O MPUTOTOBJICHUIO KOPUYHEBOTO KpacHTes (IIeTyXU PEerm4aToro JIyKa);

B pasgene «lccnenoBatenbckue dyneca» OOBEKTOM  HMCCIICNOBAHUS  SIBJISICTCS  MPOAYKLUS
npennpuAthil «benple POCeI»: YHWICHI, TrasupOBaHHBbIE HAMUTKH, MOJIOKO, MOPOXKEHOE, MOMINUe
CpeACTBa, ONpeeNIeHe HUTPATOB B OBOINAX).

TemaTuueckoe NIAHMPOBAHUE

Ne HasBanmue pa3aena KoanuectBo N3 Hux (KOJIM4YeCTBO 4aCOB)
n/n qacos (Bcero) | [IpoextHbie| [IpakTuueckue| TBopueckue
padoThI
1. |Beenenue 1 1
2. |Kaxk ycrpoensl BemecTsa? 1 1
3. |«Hyneca njs1 pa3sSMUHKI 2 1 1
4. [«Pa3HOLBETHBIE YyaECa» 5 4 1
5. |Ilone3Hsbie uyneca 4 1 3
6. |[IoyuuTenpHbie uyneca 1 1
7. |JleTHue uyneca 2 2 1
1 |Cnankue dyneca Ha KyxXHe 3 3
2 |[Yyneca MHTepHeTa 1
3 [HMccnenoBaTtenbckue uyaeca 10 1 8 1
4 |[Oxonorudeckue dyaeca 3 2
5 |HHTennekTyanpHble yyaeca 2 2
Hroro: 35 3 26 7




KanenpapHo-temaTnueckoe njaHUPOBaHHe YU4eOHOr0 NpeaMeTa Ha y4eOHbIH roa

Ne XapaKkTepHCTHKA OCHOBHBIX BUIOB JACATCIHHOCTH YUAIHXCS
w/n Tema 3anaTHA
[NTo3naBarenpHAs ACATEIHLHOCTH PerynsTuBHas AEATEIHHOCTH [TpakTuaeckas AesTeIbHOCTD
1 Brenenne MO3HAKOMHUTBCA C HOBOM HAYKOH; TIPUHEMATh M COXPAHATH YUCOHbBIC OPHECHTHPOBATEHCS B MHOTOOOPA3HH
3aauMareapHast XUMUSI HA0IFOJATh 32 MOCTAHOBKOH U LEITH | 33Ja4H, XHMHYECKOTO 000PYI0BAHUS,
MPOBEACHUEM XUMHIUCCKUX OIIBITOB; OCYIIECTBILITH KOHTPOIIb HAJT OCBOMTH NPOCTCHIIIE IIPHEMBI
OTIPEACIATH TIOCICI0BATCILHOCTh XOJIOM 3KCIICPUMEHTA; padoThI C XUMHUYCCKUM
BBINTOJTHCHIS ICHCTBHI, IUIAHUPOBATH M BHIOJIHATH CBOH 000pYTOBAHACM.
COCTABILITH MPOCTECHIIY IO HHCTPYKIIHIO JICHCTBHA B COOTBETCTBHU C
W3 IBYX-TPEX HIATOB TIOCTABICHHOH 3a1adei u
VCIIOBHSIMH €€ PEaH3aIin
2 O0opyroBanne U BEMECTBA IJIs
OTBLITOB HAOIFOJATh 32 KAIUDIMH BOJBL, 32 TIPUHEMATh M COXPAHATH YUCOHBIC MPOBOAMTH FKCTIEPUMCHT COTJIACHO
IIpasuna Gesonaenoern npu KaIULIMH BaJICPHAHBL, LEITH | 33Ja4H, HHCTPYKIHMHA (OTIBITHI IIO
TPOBEACHNH ONBITOB HAOJIFOJATh M AHATH3HPOBATH ITPOLIECC OCYIIECTBILITH KOHTPOIIb HAJT PACTBOPCHUIO MIEPMAHTAHATA KA
(HabmroneHns 3a KaIuIMH BOJbI PacTBOPCHU IEPMAHTAHATA KA B XOJIOM IKCIIEPUMEHTA; 1 TIOBAPCHHOH COJIM B BOAE);
HaOnronenns 3a xkammsmvu BOJC U MOBAPEHHOM COJIH B BOAC, TJIAHUPOBATH U BBINOTHATH CBOH COOIIIOIATh MPABIIIA TEXHUKH
BaJICPHAHBL.) CTPOHTH PACCY>KACHUS B (JOPME CBAZH JICHCTBHS B COOTBETCTBHU C 6e30macHOCTH
MPOCTBIX CYKICHUI 00 00BEKTE, TMOCTABJICHHOH 3a1a4CH U
CBOWCTBAX, CBAIX VCIIOBHSIMHE €€ PEan3aIiu
3 IpusHAKH XUMHYCCKHX PEAKIUIA
(PacTBOpEHHE MEPMAHTAHATA KAJTHS H AHATA3APOBATH OOBCKTHI C BBHIACICHACM MPOBOIUTH SKCICPUMCHT COTJIACHO | MPHHUMATH M COXPAHATH YICOHBIC
NOBAPECHHOM COMM B BOJE) CYIICCTBEHHBIX H HECYICCTBEHHBIX HHCTPYKIMH (IT0JTyCHHUC LIEJIH | 34/1a4H,
TIPAU3HAKOB; TIPUPOTHBIX HHIUKATOPOB); IUTAHHPOBATDH U BHITOJIHATH CBOX
4 IIpupoaHbIe HHAUKATOPBI CTPOUTH PACCYKICHUS B (POpME CBI3H COOJTFOIATh MPABHIIA TCXHUKH JICUCTBUA B COOTBETCTBHU C
(Kpaxman.OmpeaenicHue KpaxMania B | MPOCTHIX CYKICHHH 00 00BCKTE, 0C30MacHOCTH; TMOCTABJICHHOH 3a1aUCH U
TPOIYKTaX MHUTAHKUL.) CBOMCTBAX, CBAIX HCTIONIB30BaTh HKCIIEPUMCHTAIBHBIA | YCIOBHAMH €€ peaTrn3alliy
ITpoexkTHas pabora «I[IpuposHse MaTepHAa 711 CO3IAHMU TPOCKTA OCYIIECTBILATH KOHTPOJIb HAJT
HHIAKATOPBD) (IpUpOIHBIC HHINKATOPHI H UX X0J0M JKCIICPHMEHTA
MIPUMCHEHHE, COCPKAHIC OILICHHBATH MTPABUILHOCTD
5 ZHAKOMCTBO € YIJIEKHCTBIM Ia30M KpaxMaJa B MPOAYKTaX MUTAHUA) BBIMIOJIHEHUS ICHCTBHUS
6 Xumuueckas pagyra (ONpeaeicHue | CTPOMTH PAcCYyKICHHA B (DOPME CBA3H TIPUHEMATh M COXPAHATH YUCOHbBIC COOIIIOIATh TPABIIIA TEXHUKH
PEAKIMH CPE/IbI) MPOCTBHIX CYKICHUI 00 00BEKTE, LCJTH U 3a71a4H, 0c30macHOCTH mpH paboTe ¢
7 3HAKOMBIIT 3a11aX HAIIATHIPHOTO CBOWCTBAX, CBA3MX; IUTAHUPOBATH M BHIOJHATH CBOH XHUMHYCCKHMH PEAKTUBAMH H

cnupTa

onpcaciLATh NOCICA0OBATCIIBHOCTD

JCHCTBHA B COOTBECTCTBHH C

OTHEM,




Tosryuenne mean

Cexper Taiinonmcn
(OxpammuBaHUC IAMCHH
OO0ecuBeycHHbBIC YCPHUTIA
IMoxyueHue kpacutenen
[MoxyucHne xmopoduina
XUMHYECKHE KAPTUHKH)

BBITIOTHCHUS ICHCTBHIL,

COCTABJIATH MPOCTEHIIYH) HHCTPYKIHIO

M3 ABYX-TPEX IIAroB

MOCTABICHHOM 3a0auch H
YCIOBHAMH €€ Peai3aLuH,
OCYILECTBJIATh KOHTPOJb HAT
XOJOM JKCIIEPUMEHTA;
OLICHUBATH MPABUIBHOCTh
BBITTOJTHCHHS ICHCTBHA

TIPOBOAUTD SKCIICPUMCHTBI
COTJIACHO WHCTPYKIINH,
OTIPEJICTICHAC PEAKIIHH CPEIBI
Pa3IUIHBIX OBITOBBIX PACTBOPOB C
TMOMOTIBIO JTFOOOTO HHIHKATOPA,
TOIYYECHHE MPUPOIHBIX
KpaCHTEICH MyTeM SKCTPaKIuH (U3
JIyKOBOM KOKYPBI, H3 MOPKOBH, H3
3€TICHBIX JINCTHEB;

MIPUTOTOBJICHHUE PACTBOPA METHOTO
KyIIOpoca;

peaxiys B3aUMOJCHCTBHA PaCTBOPA
MEIHOTO KYIOPOCa C *KEIC3HBIM
TBO3JEM

TMPOBCACHUC OIBITA MOTJIOIICHIA
YEPHHJI U3 PacTBOPa
AKTUBUPOBAHHBIM YTJICM,
TMPOBCACHUC OIBITOB MOTJIOIICHIA
KpacAmux U ApOMaTHICCKUX
BCIICCTB MEIIOM, KYKYPY3HBIMH
TAJTOYKAMU;

MPOBEICHUE OMbITA TAHHOMHUCH
pacTBOpPOM Kpaxmaiua ¢ HOJoM,
MPOBEICHUE OTBITA N0 TAWHOIIHCH
MOJIOKOM, JIy KOBBIM COKOM.

10

Apy3bs «Moiigoabipa»
[Mouemy mMbII0 MOET?

11

Onpenenenne :KeeTKOETH BOIbI

12

Jomamraag xumuucTka. Kak ygammrs
msTHA?

13

Jomamusas xavuancrka. Kak
VIAIuTh TsiTHa?

(Yaamaem p:kaBuHHY

Kak yganuts Hakumb

YuctuM mocyay

Kyxkypy3Hag namouka — aacopOCHT)
Jomammssa xumvunctka. Kak yaanurs
maTHa?

AHATTU3HPOBATH OOBEKTHI C BBIACIICHHCM

CYICCTBCHHBIX X HCCY CCTBCHHBIX
MPU3HAKOB,

CPaBHUBATH IO 3d TAHHBIM KPHUTCPHAM
ABa TPH 06’I>GKT3, BBIACTIAA ABA-TPH
CYIICCTBCHHBIX NMPU3HAKA,

MPOBOIUT KIACCH(HKAIHIO IO
3aJAHHBIM KPUTEPHAM,

CTPOUTH PACCYKICHHUSA B (POpME CBI3H
MPOCTBHIX CYKICHUI 00 00BEKTE

MPUHAMATH U COXPAHATH
YUICOHBIC ICTH U 3a1a1H,
IJIAHUPOBATH U BBHIOTHATH
CBOH JICHCTBHA B COOTBCTCTBHH
C MOCTABICHHOM 3aJaUCH B
YCIOBHAMH €€ Peai3aLuH,
OCYIICCTBIITH KOHTPOJIb HAJ
X0J0M 3KCIICPHMCHTA,
OIICHUBATH MPABIIHHOCTD
BBITTOJTHCHHS ICHCTBHA

COOFOIATh MPABHIIA TCXHUKH
6e30macHOCTH IpH padboTe C
XUMHICCKUMHU PCAKTUBAMH,
TIPOBOAUTD SKCIICPUMCHTBI
COTTIACHO HHCTPY KIHH;
TPOBECHHUC OTIBITA TI0
OTIPEIICTICHAIO PCAKIIUH CPEIBI
pacTBopa MbL1Ia,

TPOBCACHUC OIIBITA MO IMOJIyICHUIO
MBIJIa M3 PACTHTEIFHOTO MAacla U 3
CTCAPHUHOBOM CBEYH,

MPOBECHHUE OTIBITA TI0
BCIICHUBAHUIO MBUIBHOTO PAacTBOPA
B MATKOH M ’KECCTKOH BOJC,
TPOBECHHUE OITBITA ITO OUKCTKE
TKAHHU OT TPABAHOH 3CICHH
CIIHPTOM;

10



TPOBECHUE OIIBITA ITO OUKCTKE
TKaHH OT YCPHHUI C TIOMOIIBIO
CIIMPTA M MEIIA;

TPOBECHUE OIIBITA ITO OUKCTKE
TKAHH OT IITCH COKA C MOMOIIIBIO
TIEPEKICH BOAOPOJA U
HAIIATBIPHOTO CITHPTA,
TMPOBCACHUC OIBITA MO THCTKE
(pasTHCOBBIX ITPEIMETOB OT HAJIETA
"MapraHIOBKHU" CMECHIO TIEPEKUCH
BOJOPOJA U IMMOHHOM KUCJIOTHI,
MPOBEACHUCE HCCIICI0BATEIbCKON
padoTHI IO OTIPECICHHUC
JKCCTKOCTH BOABI B PA3TMIHBIX
HCTOYHHKAX.

14 | Kpucraaist CTPOUTD PACCYXKICHUS B (popme TMPUHUMATh U COXPAHATD COOFOIATh MPABHIIA TCXHAKH
OnBITHI € XKEJTATHHOM CBA3H MPOCTHIX CYKICHHH 00 yuIcOHBIC ICTH U 3a1a1H, 0c30macHOCTH mpH PaboTe;
Kayuyk. 00BbEKTE, CBOMCTBAX, CBABX; TUIAHUPOBATH M BHIOTIHATH MPOBOAMTH IKCTICPUMEHTBI

OTIPEACIIATH TTOCICI0BATCILHOCTh CBOH JICHCTBUS B COOTBETCTBHHU COTJIACHO HHCTPYKIHH
BBITIOTHCHHA JCHCTBHI, C IOCTABICHHOM 3a0a4eH 1 NIPOBOIUTH SKCIIEPHUMEHT 110
COCTABILATH MPOCTCHINYFO VCIIOBHSIMHE €€ PEATH3ALNM; TIPUTOTOBJICHUIO CTY JHS U3
HHCTPYKIMIO M3 JBYX-TPEX IIAroB. OCYIIECTBILITH KOHTPOIIb HAJT JKEIIATHHA,
XOJIOM IKCIIEPUMEHTA; TIPOBOAXTH OIIBIT IO
OILICHHUBATH MPABUIBLHOCTH PACTBOPCHUIO B KETATHHOBOM
BBITIOJTHEHHS TCHCTBHUS CTYIHE KPYITHHKH
OKPAIICHHOH COJTH
(MapraHuOBKN),
TIPOBOAMTH OIIBIT IO
BBIPAIIMBAHUIO KPHCTAILIOB
Pa3NIUYHBIX BEMECCTB

15 | AkBapeabHbIe KPACKHU CTPOHTH PAcCy>KACHUS B (hopMe MPUHUMATh U COXPAHATH cO0I0IaTh MPABIIIA TEXHUKH
(OxpammBacM HHTH CBA3H MPOCTHIX CYKICHHH 00 yuICOHBIC ICTH U 3a1a4H, 0c30macHOCTH TIpH padoTe;
Karami3arops! u ipupoTHbEIe 00BbEKTE, CBOMCTBAX, CBABAX; TUTAHUPOBATH M BHIOTHATH MIPOBOAUTH IKCIICPUMCHTBI
HHTHOUTOPHI ) OTIPEACIATH TOCICI0BATCILHOCTh CBOM JICHCTBUS B COOTBETCTBHH | COTJIACHO HHCTPYKIMH

BBITIOTHCHHA ACHCTBHI, C IOCTABICHHOM 3a0a4eH 1 NPOBOJAUTH OIIBIT IO MOJIYYCHHEO

16 | Hrpa «IlyTemecTBie B CTPaHy COCTABJIATh MPOCTEHIIY O YCIOBHAMH €€ Pean3aluu HHTHOUTOPA W3 CTCONCH U JIMCTHCB

XuMHI0»

HHCTPYKIMIO U3 ABYX-TPEX IIAroB.

OCYILECTBJIATh KOHTPOJb HAT
XOJOM JKCIIEPUMEHTA
OLICHUBATH MPABUIBHOCTh
BBITTOJTHCHHS JCHCTBHS

Kapro(es (MoMuIopoB,
TBICIUCIIUCTHHKA, AJITCA
JIEKAPCTBEHHOT 0, YUCTOTENA);
TMPOBOAUTH OIBIT IO CHATHEO
PYKABUMHEI C )KCIIC3HOTO MPECIMETA
H TIPSIOTBPAIICHHUC CTO PKABIICHHSA

11



€ IOMOIIBEO TIOTYyUYCHHOTO
pacTBopa.

IIpoBOAUTE OTBIT IO
MPUTOTOBJICHHUIO KPACHOTO
Kpacurens (crednei 38epodos,
KOPHEH KOHCKOTO MIABETIA);,
IIpoBOAUTE OTBIT IO
MPUTOTOBJICHHIO JKEITOTO
Kpacurea (CTeONICH U THCTHCB
YHCTOTEIA);,

IIpoBOAUTE OTBIT IO
MPUTOTOBJICHHUIO 3€JICHOTO
KpacHuTesd U3 JUCThECB
TPHUJINCTHHKA, JTUCTHEB M CTEONICH
MAaHXETKH);

IIpoBOAUTE OTBIT 1O
MPUTOTOBJICHUIO CHHETO KPACHTENA
M3 OBETOB JKHMOJIOCTH (KOPHEH
NTHYCHTPEUNIIKH),

IIpoBOAUTE OBIT IO
TIPUTOTOBJICHUIO KOPHIHEBOTO
KpacuTei (IIeay Xy pemaToro
yKa);

BrIMoOMHATE TPOCKTHYEO PadoTy MO
H3TOTOBJICHHUE AKBAPETbHBIX
KpPacOK M OKpAIIMBAHKUE TKAHCH;

17

Caxapa.

(ITonxyueHue HCKYCCTBEHHOTO Meaa
Jomanraue neacHIbI

OnpeacncHne TIFOKO3BI B OBOIIAX H

(dpykTax)

18

IMouemy HecnebIe A0T0KA
KHcabie?

19

Creno0Hblii Kieii
(ITomyuyeHue Kpaxmania u OTbITHI C
HHM)

AHAIA3APOBATH OOBCKTHI C
BBIACTICHUCM CYIICCTBCHHBIX H
HCCYIICCTBCHHBIX MPHU3HAKOB
CPABHHBACT TIO 3aAAHHBIM
KPHTEPHUSIM JBa TPH OOBEKTA,
BBIACIIA ABA-TPH CYLIECTBEHHBIX
MPU3HAKA

MPOBOIUT KIACCH(HKAIHIO TI0
34JaHHBIM KPHTCPHAM

CTPOHTH PACCyKACHUS B (hopMe
CBSI3HU TPOCTHIX CYXKICHUH 00
00BEKTE

MPUHAMATH U COXPAHATH
YUICOHBIC ICTH U 3a1a1H,
IJIAHUPOBATH W BBHIOTHATH
CBOH JICHCTBHSA B COOTBCTCTBHH
C MOCTABICHHOM 3aJaUCH B
YCIOBHAMH €€ Pean3aluu
OCYIICCTBIITH KOHTPOJIb HAJ
X0J0M 3KCIICPHMCHTA
OIICHUBATH MPABHILHOCTD
BBITTOJTHCHHS ICHCTBHA

COOFOIATH MPABHIIA TCXHAKH
6e30macHOCTH TpH PaboTe;
TIPOBOAUTH SKCIICPHUMCHTBI
COTJIACHO MHCTPYKIHH
TIPOBOAUTH OIIBIT ITO
TIOJIYHCHHIO JKKCHOTO caxapa
WA KApaMETIH;

TIPOBOAUTH OIIBIT ITO

MOy UCHHUIO KPaxMaa 3
KapToens;

OCYIIECTBILATH KAUCCTBCHHYIO
PeaKUuI0 HAa KpaxMaj ¢ HoaoM;
TMPOBOAUTH OIIBIT ITO
PA3IOKCHUIO Kpaxmana
CIIFOHOU (epHOaAMUECKAast
MPOBEPKA HOZIOM);
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MPOBOJHUTb UCCJICAOBAHUE TI0
OIIPEACIICHUIO COACPIKAHMSA
TIIFOKO3BI B COKAX PA3JIMIHBIX
oBomIeH u (PPyKTOB.

20 | Cbop maTepmana IJs1 MPOESKTHOH TIOHUMATh HH(pOPMAIIHIO, MPUHUMATh U COXPAHATH 0TOMpaTh MaTepHal B
padoTsI MPEACTABICHHYI0 B HEABHOM BHIE VueOHBIC IIEH U 33/1a4H, COOTBETCTBHUH C BEIOPAHHOH
(BBIIEIET OOIIMH TIPU3HAK TPY IITHI IUIAHUPOBATH H BBHIIIOJIHATD TEMOH IMPOECKTHOH PadOTHI
3JEMECHTOB, XAPAKTEPHU30BATh CBOH ACHUCTBUA B COOTBETCTBHU
SIBIICHUE W OOBEKT IO €TO C IOCTABICHHOM 3a0a4eH 1
OTHCAHHIO). YCIOBHAMH €€ PEATH3ALIH,
OLICHUBATH MPABHIBHOCTH
BBITIOJTHECHUS ICUCTBHUS

21 IpakTukryM - uCcIeA0BaAHNE OTNPEACTAT OOBCKT H MPSAMET TPUHUMATH U COXPAHATH BBINOJHATH OCHOBHBIC
«Ynmebn HCCIICAOBAHNS, VueOHBIC IIEH U 33/1a4H, OIICpALMH T MPOBEACHHA
3anmra npoekra «IlarydHoe AHATM3HPOBATH OOBEKTHI C IJIAHUPOBATH U BBHIOTHATH HCCIICAOBAHNS,

BIIISTHHE YHIICOB HA 3J0POBBE BBIICTICHUECM CYIIECCTBCHHBIX H CBOH ACHUCTBHUA B COOTBETCTBHH H3y4aTh COCTAB MPOJYKTA IO
YECTOBEKAY. HECYIICCTBCHHBIX PH3HAKOB; C IOCTABICHHOM 3a0a4eH 1 STHKECTKAM;

22 | IIpakTHKYM - HCCIEIOBAHHE CPAaBHHBACT MO 3aJAHHBIM YCIOBHAMH €€ PEATH3ALIH, MPOBOJUTH UCCICAOBAHUA 11O
«Mopo:xenoe» KPHTEpPHUSIM ABA TPH OOBEKTA, OCYIIECTBJIATH KOHTPOJIb IIPH H3YYCHUIO H OMHCAHHIO
3anmTa npoekra «O nosb3e n BBIICTAA ABA-TPH CYLICCTBEHHBIX HAJIMYHH 3TANOHA, (pM3MUECKUX CBOHCTB
BPEACMOPOKEHOT0». TIPH3HAKA, OLICHUBATH MPABHIBHOCTH MPOAYKTOB;

24 IIpakTukyM - HCCIIEIOBAHUE MPOBOIUT KIACCH(HKAIIHIO IO BBINOJTHCHUS ICHCTBHS COOFOIATh MPABHIIA TCXHAKH
«IToxomam» 3aJAHHBIM KPHUTCPHAM, 0c30macHOCTH mpH PaboTe;
3anmTa mpoekra «O Mmomb3e U Bpeae CTPOHTH PacCy>KACHUS B (JopMe TIPOBOAMTH IKCTICPUMEHTBI
INOKONAAA» CBSI3U TPOCTHIX CYXKICHUH 00 COTJACHO HHCTPYKIIHH,
ITpakTHKYM - HCCICTOBAHHC 00BEKTE MPOBOJUTH KAYCCTBCHHBIC

25 | «XeparenpHas pe3HHKA» peaknuy Ha OCIIKH, SKHUPBL,

3anmTa npoekTos «HMcropust YIJICBOJBL,
JKEBATCIIBHON PE3HHKIY, MPOBEACHUE HCCCAOBAHUS HA
«KesarenpHas pe3uHKa: Oeaa UiIu ONPEACTICHHE KUCIOTHOCTH,
TPCHHHT A1 3y00B7» HAJU4HE KPacUTEEH,

26 | Moayns «XuMHA HATIUTKOB)

TaliHbl BOABI (TIPE3CHTALM)
ITpakTHKyM- HCCIEAOBAHUE
«"a3upoBaHHBIC HATIUTKI
3ammura npockra «BmstHie
Ta3MPOBAHHBIX HAMTUTKOB HA
3I0POBBE YETIOBEKA)

27 | Ilpakrukym uccrenosanue «Yaib»
3ammura npoekra «[lomesHbie
CBOIICTBA Yas»

28 | IIpakTHKyM HCCICAOBAHHE
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«Monoxo»

29

Moayas «Moromue CpeacTBa A1l

30 TOCY IBD»
ITpakTHKYM HCCICIOBAHHE
«Moro1ue cpeacTsa A1 TOCY AbD.
31 3ansaTHe - urpa « MBUIbHBIC Iy 3bIPID
32 | Usyyaem nbuts OIIPEIEIATh OOBEKT M MPEAMET NPUHUMATh H COXPAHATh BBINOJTHATS OCHOBHBIC
33 | OmpenencHue HUTPATOB B OBOILNAX HCCIICTOBAHNA, yucOHbIC LU U 3aJa4H,; OIlepalyH AJI1 IPOBEACHUSA
34 OUIbTPYEM 3aArPA3HEHHYIO BOIY AHATU3HPOBATh OOBEKTHI C TUIAHUPOBATDb M BBIIIOTHATD HCCJICI0BAHHA,
KucmoTHbIE A0KIH BBIJCTICHHEM CYILCCTBEHHBIX U CBOH JEHCTBHA B COOTBETCTBHH MPOBOJHUTb UCCJICIOBAHUS MO
HECYLICCTBCHHBIX MPU3HAKOB; C MOCTABJICHHOH 3a1aucii u H3YYCHHIO H ONTHCAHHEO
CPaBHUBACT IO 33AAHHBIM YCIOBHAMH €€ PEATH3ALMNH, (hH3HUCCKUX CBOMCTB IIbLIH,
KPHUTEPHAM JBa TPH 00BEKTA, OCYILECTBIIATh KOHTPOIIb PH BOJIBL,
BBIACTIAA ABA-TPH CYLICCTBEHHBIX HAJIMYUH 3TAJI0HA; cO0mO0aTh MPaBHIa TEXHUKH
TIPHU3HAKA; OILICHHUBATH MPABUIBLHOCTH 6e30macHOCTH TpH PadoTe;
MPOBOJIHUT KIACCU()HKALHIO 110 BBITIOJTHEHHS TCHCTBUS MPOBOJHUTb IKCIIEPHMEHTBI
3a7JaHHBIM KPHTCPHIM; COITIACHO MHCTPYKIMY,
CTPOHTH PAcCy>KACHUS B (hopMe TIPOBOAMTH (VHIIbTPOBAHKE
CBSI3H IPOCTBIX CYKACHUI 00 3arpsA3HCHHOU BOJBI,
00BEKTE MPOBOAMTD HCCICAOBAHMA HA
ONPEICICHAUE HUTPATOB B
OBOIIAX
35 | Xumuueckue pedychl, mapaibl OIIPENIEIATh OOBEKT M MPEAMET NPUHUMATh H COXPAHATh BBINOJIHATh OCHOBHBIC

XHUMHYECKHE KPOCCBOPABI
3aHMMATEIBHBIE OMBITHI H HX
OOBACHCHHC
3aHMMATEIBHBIE OMBITHI H HX
OOBACHCHHC

Hrpa «IlyreniecTBHE B MHD
BCIICCTBY

HCCIICIOBAHIT,
AHAIA3APOBATH OOBCKTHI C
BBIACTICHUCM CYIICCTBCHHBIX H
HCCYIICCTBCHHBIX MPHU3HAKOB
CPABHHBACT TIO 3aTAHHBIM
KPHTEPHUSIM JBa TPH OOBEKTA,
BBIACIIA ABA-TPH CYLIECTBEHHBIX
MPU3HAKA,;

MPOBOIAT KIACCH(HKAIIHIO IO
34JaHHBIM KPHUTCPHAM,

CTPOHTH PacCy>KACHUS B (JopMe
CBSI3HU TPOCTHIX CYXKICHUH 00
00BEKTE

YUICOHBIC ICTH U 3a1a1H,
IJIAHUPOBATH U BBHIOTHATH
CBOH JICHCTBHA B COOTBCTCTBHH
C MOCTABICHHOM 3aJaUcH 1
YCIOBHAMH €€ Peai3aLuH,
OCYIICCTBIATH KOHTPOJIb IPH
HAJTHYHH 3TAJIOHA;

OIICHUBATH NMPABIIHHOCTD
BBITTOJTHCHHS ICHCTBHA

ONepalUy JJI MPOBEACHHUA
HCCTICAOBAHMS,

H3Y4aTh COCTaB MPOAYKTA IO
3THKETKAM,

MPOBOJUTH HCCJICIOBAHHAS MO
H3YYCHHIO H OMHCAHHIO
(hU3HICCKUX CBOMCTB
MPOAYKTOB;

COOFOIATH MPABHIIA TCXHAKA
6e30macHOCTH TpH PaboTe;
TPOBOAUTH SKCIICPUMCHTBI
COTTIACHO HHCTPY KIHH;
TIPOBOAUTH KAYCCTBCHHBIC
peaxImn Ha OCIIKH, SKHPEI,
VIJCBOBL,

MPOBEICHAC UCCIICIOBAHAS HA
OIIPEACIICHAC KUCTIOTHOCTH,
HaJIU4KE Kpacureaci
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IlepeuyeHb KOMNOHEHTOB y4e0HO-METOAUYECKOI0 KOMILJIEKCA, 00eCNeYHBAIOLIEro Peajin3alui padodeil nporpaMmbl

YueOHOE H TUIAKTHYECKOE 00ECIICUCHHE Meroauueckoe 00ececUCHHE MarepuanbHO-TEXHHYECKOE HudopmarmoHHo-
oOecricucHue KOMMYHHUKAIIMOHHBIC
cpeacTsa

MHCTPYKLUOHHBIE KapThl IJIs1 I'py3nesa H.B, JlaBposa B.H.,. Mypasres A.I'. FOHbIit MEePCOHAIBHBIN BUICOYPOKH 110
BBINIOJIHEHMS] BCEX NMPAKTUYECKUX XHMHK, WJIH 3aHUMATEJIbHBIE ONBITHI C BELIECTBAMH BOKPYT | KOMIIBIOTED, TeMaM Kypca;
3aaHUN Kypca, HAC: WLTFOCTPUPOBAHHOE TIOCOOHE IS ITKOJIbHUKOB, WHTEPAKTHUBHAs JOCKA, 20PsI o Temam
pa3faTOYHbIA MaTepuai 1Js U3yYarOIINUX €CTECTBO3HAHUE, XUMUIO, 3KoJoruto. - CI16: MYJIbTUMEIUIHBIN Kypca,
OCBOECHHS Pa3aeioB Kypca. Kpucmac+, 2006.- 105 c. MPOEKTOP; JIUCKU C
Uepnobennckas I M. Beenenue B Onbrun O.M. OnbiThl €3 B3PBIBOB - 2-€ U311.-M..; KOJIOHKH, 3aHUMAaTEJbHBIMU
XUMHI0. Mup rnasaMu XUMHKA! Xumus, 1986.- 147¢ DVD — kommnekc ONBITAMH U
yuebHOe mocobue sl yHarux cs Onbrun O. [laaiite noxumuunM! 3aHuMaTeNbHbIE OMBITHI XHMHUYECKOE oOyuarormme

001meo0pa3oBaTeNbHBIX YUeOHBIX
3aBeNeHUN. 7 KJlacc
I''M.Yepuobenbckas, A N.
Hementres. — M.: BJIAJ1IOC, 2003-
256¢.

no xumun. — M.: «Jlerckas nurepartypa», 2001.- 175¢
Cwmupnosa F0.M. Mup xumuu. 3aHuMaTteabHbIe pacckasbl O
xumun. Cankt-IlerepOypr, "MuM-skcnpecc",1995 rox.-
201¢c
UepHobenbckas .M. Benenne B xumuro. Mup riazamu
XUMUKA: yueOHOe MOCoOue TSl yHaluXcst
001meoOpa3oBaTeNbHBIX YUEOHBIX 3aBEIEHUH. 7 Kilacc
I'' M. Yepuobennckas, A U. [lementbes. — M.: BJIAJIOC,
2003-256¢.
1. http://www.sev-chem.narod.ru/opyt.htm
2. http://kvaziplazmoid.narod.ru/praktika/
3. http://www.edu.yar.ru/russian/cources/chem/op/op1
-html
4. http://znamus.ru/page/etertainingchemistry
5. http://www.alhimikov.net/op/: neru!
3aHUMATEILHBIC OMBITHI U SKCIEPUMEHTBL- M.
Aiipuc Ipecc, 2007.- 125¢
Promun B. A30yka HayKu 7151 FOHBIX T€HUEB.
3anumarenpHas xumusi- 8-¢ u3n.- M.: Llearpromurpad,
2011.- 221c.

obopynoBaHue aist
MPOBECACHUA ONIBITOB
XUMHUYICCKUE PCAKTUBBI

MYyJIBT()HIBMBI TIO
XUMUHU

DVD — ¢punbmer
«3aHuMaTeNbHast
XUMUSDY.
http://www. alhimik.
ru

http://www.
XuMuK. ru
http://www.
chemistry. narod. ru/
http://it-n. ru/
http://school. edu. ru/
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.sev-chem.narod.ru%2Fopyt.htm
http://infourok.ru/go.html?href=http%3A%2F%2Fkvaziplazmoid.narod.ru%2Fpraktika%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.yar.ru%2Frussian%2Fcources%2Fchem%2Fop%2Fop1.html
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.yar.ru%2Frussian%2Fcources%2Fchem%2Fop%2Fop1.html
http://infourok.ru/go.html?href=http%3A%2F%2Fznamus.ru%2Fpage%2Fetertainingchemistry
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://www/
http://www/
http://www/
http://www/
http://it-n/
http://school/

TpebGoBaHust U pe3yJbTATHI K YPOBHIO NOATOTOBKH y4aIHXCSI
o0yuaruuecs 10/LKHbI 3HATD:
- YTO BCE OKPY>Karolle Hac MpeIMeThl Ha3bIBAIOT TeaMHU, KOTOPbIE€ COCTOSIT U3 BELIECTB,
- 0 psiAe XMMHYECKHX BEIECTB U UX CBOWCTBAxX (HAIpUMep, YKCyCHast KHCJIOTa, MeJI, COAa, YIVIEKUCIIBIH ra3, IepMaHraHaT KaJus, rameHasi U3BeCTb,
MEIHBIN KYMOPOC, JKEJIE3HbIM KYMOPOC, KpaxMaJl, caxap u Jp.);
- HEKOTOPbIE XUMHUYECKHE TEPMUHBI, HCIIONIb3yeMble B OBITY U IUTEpaType (HanpuMmep, KUCIOTa, OCHOBAHUE, I€JI0Yb, HEUTPAIN3aLUs, MOJIEKYJIa,
XUMUYECKasi peaklus, aAcopOLus u 1ip.);
- OTBETHI HA MHOTHE OBITOBBIE BOMPOCH (UTO Takoe HaKkHIb U Kak ¢ Hel 6opotbesa? Kak ynamars nmsitHa? YTo Takoe TaliHOMUCH? 1 Ap.)
- HEKOTOPbIE XMMUYECKHE TEPMHUHBI, HCIIOJIb3yeMble B ObITY U JTUTEpaType (HanpuMep, KUCIIOTa, OCHOBAaHHUE, [IeJI0Ub, HEHTPAIU3aLKs, MOJIEKYJIa,
XUMHUYECKasi peaklusi, aAcopOLUs , HHIUKATOPHI U 1IP.);
- OTBeTHI Ha MHOTHE ObITOBBIE Bonpock! ( [louemy Hecnienble sibnoku kucnbie? [louemy uaii ceerieer ot iumoHa? [louemy uepHErOT HOXKHU OT QPYKTOB?
[Todyemy MBLIO MJIOXO MBUIUTCS B JKECTKOW Boze? U JIp.)
- arperaTHble COCTOSIHUS BEIECTB, X (PU3MUECKHE CBOHCTBA
o0yyaroniuecsi 10J’KHbIyMeTb:
- IPUBOAUTD NMPUMEPHI PA3JIUYHBIX TEJ U BELIECTB, OKPYKAOIINX HAC B [IOBCEHEBHOM )KU3HY,
— ONPEAETSTh BUABI ACATEIBHOCTH YEJIOBEKA, CBSI3aHHBIE C M3yYEHHEM IPUPOABI (METOBI IIO3HAHUS . HAOOJEHNE U SKCIIEPUMEHT),
- HCKaTh ¥ HAXOANTh CYIIHOCTb MPOCTEHUIINX SIBJIEHUI OBITOBOH JKU3HU (HApUMeEp, H3MEHEHHUE LIBETA MMULIEBBIX IPOJYKTOB);
- MPOBOANTH JIEMEHTAPHBIN Ka4eCTBEHHBIH aHAIHN3 MPOAYKTOB (HAPUMep, ONpeAeTIeHHe KpaxMaia, ONpeaesIiCHIe PEaKLIUU CPEIbl),
- MPOBOANTD HECIIOKHBIE MAHUTTYJISIIUY HA OCHOBE 3JIEMEHTAPHBIX XUMHUYECKUX 3HAHUH U YMEHHH (HarpuMep, BbIBEIEHHE MATEH MTyTeM SKCTPAKLIUH U
ancopOumu, yMEHbIIEHHUE KECTKOCTH BOJIBI, IOJTYUYEHNE PACTUTENBbHBIX KpacuTenel, u ap.).
— IPOBOANTD HECJIOXKHBIE ONBITHI U HAOMIOEHHS 32 HIMU.
- MPOBOANTB 3JIEMEHTAPHBIN KaUE€CTBEHHBIN aHAJIN3 MPOAYKTOB (HAIIPUMED, OCYIIECTBIISATh KAUECTBEHHYIO PEAKIIMIO Ha KpaxMaJl ¢ HOJOM, Ka4eCTBEHHYIO
peakuuro Ha O€JNKH, XKHUPBI, YIIIEBOIBI U JIP)
- MPOBOANTH MCCIIEIOBAHMUS 110 OMPEIEIICHIIO COEPKaHMs TIFOKO3bI B COKAX Pa3IMYHBIX OBOIIEH U (PPYKTOB, conepikaHne HUTPATOB B OBOLIAX M JP.)
-IPOBOANTH MCCIIEIOBAHNE POIYKTOB MUTAHUS (HAIIPUMED, YUIICHI, IIOKOIA, Fa3HPOBAHHbIE HAITUTKH, MOJIOKO, MOPOXKEHOE, Yai  1p.)
— IPOBOANTD HECJIOXKHBIE ONBITHI U HAOIIOEHHS 32 HIMH.
- oTOupaTe HHYOPMALIUIO U CO3/1aBATh MPOEKTHI [0 TEMAaM HCCIIEIOBAHUS
- CO3JIaHHE MPE3CHTALUN U UX 3al1uTa
Texymmii KOHTPOJIb YCBOGHUS MaTepUaIa OCYIECTBIISETCS yTeM YCTHOTO/TIMChMEHHOTO OMPOCA WIIN BBIMOJIHEHHEM NPAKTUYECKUX 3a1aHHH.
[Tepronnyecky 3HaHUS 1 YMEHUS IO IPOMIEHHBIM T€MaM MPOBEPSIOTCS BBIMIOIHEHUEM MTPAKTHUYECKUX paboT. Hmozosas ammecmayus yuauuxcsi
npoxooum 6 ghopye 3auumsl 861MYCKHOI HPOEKMHOI padomb.

IlepeyeHb 1eMOHCTPALIMOHHBIX ONBITOB, JJA0OPATOPHBIX ONBITOB H T€MbI HCCJIEAOBATEIbCKUX H MPOEKTHBIX PadoT
Tema 1. Beenenne
3anuMarenbHast XUMHA (00yHaroLIIUil MyJIbTHUITEM)
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ObopynoBaHue U BEeLIECTBA AJIS OIBITOB

IIpaBuna 0€30MacHOCTH NP MPOBEASHUU OIBITOB

JeMoHcTpauuu:

- OMBIT «JIbIM O€3 OTHSI»

- 3QKMBJICHHE PaHbD)

- HECTOpPaeMBblIi MJIATOK»

- «(papaoHOBBI 3MEN»

- «BYJIKaH»

Tema 2.Kak ycTpoenn! Bemectsa?

(OmbITHL, AOKA3BIBAIOIINE ABIKEHHE U B3AaUMOICHCTBHE YaCTHULI)

Habmronenns 3a karisimu Bonel. HabmroneHus 3a KarisiMu BaJlepUaHbl.

PacTBopenne nepMaHraHara Kajus ¥ IOBAPEHHON COJIM B BOI€. 3HAKOMCTBO C MapTaHLIOBKOH U €€ 3HaAYeHHEM B ObITYy U MEIULIHE;
J1abopaTOpHBIE OMBITHL:

- HaOJMIOIeHNS 33 KAIUTSIMU BOJIBL

- HaOJIOIEHNSI 32 KaIUTSIMH BaJICPHAHBI.

- pacTBOpeHHUE NlepMaHIraHaTa Kajus B BOJie

- pacTBOpEeHUE NIOBAPEHHOMN COJIU B BOZIE

Tema 3. Uyneca ajisi pa3sMHHKH

IIpusHaky XUMHYECKHUX pPEeaKLUi

[IpuponHbie HHANKATOPHI

Uro Takoe KpaxMaJj U AJIsl Uero OH Hy KEH B IIPUPOJIE U YEJIOBEKY; MOHATHE "KaueCTBEHHAsI peakuus"; COCTABICHNUE TaOIHLIbI O HAIMYHIO Kpaxmasa B
MPOAYKTaX MUTaHUs HA OCHOBE UCCIIEIOBAaHMUSI.

3HAKOMCTBO C YTJIEKUCIIBIM I'a30M, YIJIEKUCIIbIA Ia3 B IPUPOJIE U €ro 3HaAUeHHE; CrIoco0 MOTydYeHUE YTIIEKUCIIOro ra3a B JadopaTopuu; MeToasl coopa
YTIIEKHCIIOro ra3a (BBITECHEHHEM BO3/lyXa U BBITECHEHHEM BOJIbI), KAUECTBEHHAsI PEAKLIMS Ha YIIIEKUCIBIN ra3 ¢ H3BECTKOBOM BOOI; CTOCOOHOCTD
YTJIEKUCIIOTrO ra3a TYLIUTh OTOHb.

JleMoHCcTpanuu:

- TIOJTyY€HHE YIIIEKHICIOro rasa B 1abopaTopuu (3HAKOMCTBO C MIPHOOPOM JISl IOJYUEHUS, TPOBEACHNUE PEAKLINH MOJyUSHHsI YTIEKUCIIOTO ra3a U3 Mpamopa
KHCJIOTOR),

- MeTobI cOOpa YIIIEKHUCIIOro rasa (BBITECHEHHEM BO3lyXa U BBITECHEHHUEM BOIbI),

- CIIOCOOHOCTD YTIIIEKHUCIIOTO ra3a TYLIUTh OTOHb.

J1abopaTopHBIE OMBITHL:

- IIPUTOTOBJIEHHE PACTBOPOB COABI U YKCYCHOH KUCIIOTBI, MPOBEEHNE PEAKIIMHI MEXy CYyXOH COI0M U YKCYCOM, MEXy PaCTBOPAMU 3THX BELIECTB;
- IpoBeAieHNE peakunu GpeHonrairenHa ¢ KaJbLUHUPOBAHHON COMON;

- HeWTpanu3auus pacTBOpa YKCYCHOM KHUCIIOTOM,

- IPAKTHYECKOE ONPENEIeHNE KUCIOTHOCTH Pa3IMIHBIX OBITOBBIX PACTBOPOB;
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MPAKTUYECKOE UCCIIEIOBAHNE MHANKATOPHBIX CBOWCTB PA3JIMYHBIX COKOB U OTBAPOB;

IefCTBUE pacTBOpa oaa Ha KapTodenn,

NPAaKTUYECKHU OMBIT 1O "yOupaHuio" CUHEBbI CYJIb(UTOM HATPUS,

HCCJIEIOBAHNE MPOAYKTOB MUTAHUS HA HAJIMYKE KpaxMaJa,

KaueCTBEHHAs PEaKLUsl Ha YIVIEKUCIIBIN a3 ¢ U3BECTKOBOM BOJIOH;

HccnenoBaTenbckue v MPOSKTHBIE PAOOTHL:

- IPUPOJHBIC UHANKATOPHI U UX MPUMEHEHUE,

- conepIKaHUe Kpaxmasa B MPOAYKTAaX MUTAHMUSI.

Tema 4. PazHouBeTHBIE UyAeca

3HAKOMCTBO C HAIIATBIPHBIM CITUPTOM, €r0 OCOOBIMH CBOHCTBAMH, 3HAYEHHUEM B OBITY, MEIULIUHE,
3HAKOMCTBO C METHBIM KYIIOPOCOM, €ro 0coOble CBOMCTBA, 3HAYCHHE, TPUMEHEHHUE.

3HAKOMCTBO C MOHSATHEM aIcOpOINY;, 3HAYCHHE aACOPOLIUU B KU3HU, B OBITY,

3HAKOMCTBO C MOHSTHEM SKCTPAKIHK, 3HAUEHUE SKCTPAKIUH B *KU3HU, B OBITY, B MPOMBIIIEHHOCTH, MMOJy4YeHNUE MPUPOIHBIX KPACUTENIEH METOIOM
SKCTPAKUUU (M3 JIyKOBOU KOXKYPBI, U3 MOPKOBH, U3 3€JICHBIX JINCTHEB)

Cekper TaifiHOIIHCH.

JleMoHCcTpanuu:

- IPUTOTOBJICHUE PACTBOPA METHOTO KyIOpOcCa,

- peakLus B3aUMOJICHCTBUS paCTBOPA MEAHOTO KYIIOPOCa C JKEJIE3HBIM rBO37ieM/

JlabopaTopHbIe OMBITHL

- IPUTOTOBJICHHE PACTBOPA JKEJIE3HOTO KyIOpOca,

MPOBENCHHE OMbITA MO OKPALIMBAHUIO TJIAMEHU TOPEJIKU MOHAMU METAJIJIOB;

MPOBENCHUE OIbITA MOTJIOUIEHUS YEPHIIT U3 PACTBOPA AaKTUBHPOBAHHBIM YTJIEM,

MPOBENCHUE OTBITOB MOTJIOLIEHHUS KPACAIINX U APOMATUIECKUX BELIECTB MEJIOM, KYKYPY3HBIMHU MAJIOUKaMHU;
OTIBITHI TIO MOJYYESHUIO MPUPOIHBIX KPACUTEIECH METOIOM SKCTPAKIMH (M3 JIyKOBOU KOXKYPBI, U3 MOPKOBH, U3 3€JICHBIX JICTHEB),
- OMBIT MO PA3ACICHUIO HA (PUIBTPOBATBHON Oymare xjopoduia,

- OMBIT MO PA3ACICHUIO HA (PUIBTPOBANBHON Oymare YepHWI UK Kpacutes u3 gaomacrepa;

- OMBIT MO 3aKPAIIUBAHUIO KAPTUHOK ¢ MOMOIIBIO pacTBopa heHondranenHa u KaHIeIsIpCKOTO KJIes,

- OTBIT TATHOMKUCH PACTBOPOM Kpaxmaja ¢ HOIoM,

- OTBIT TIO TAWHOIIUCH MOJIOKOM, JTIYKOBBIM COKOM.

HccnenoBaTenbckue v MPOSKTHBIE PAOOTHL

- ONPENEICHUEe PEAKIINH CPEbl PA3IMYHBIX OBITOBBIX PACTBOPOB C MOMOIIBIO JIFOOOT0 HHIUKATOPA,

- TIOJIyYeHHE MPUPOAHBIX KPACUTENEH yTeM SKCTPAKINH (M3 TYKOBOH KOXKYPbI, 3 MOPKOBH, U3 3€JICHBIX JICTHEB.

Tema S. Ilone3nblie uyaeca
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Peaxius cpeabl pacTBOpa MbLIa; APEBHUE 3aMEHUTENH MbLIA; 3HAKOMCTBO C T€M, KaK MOET MbLIO, MOJy4eHHe MbLa U3 PACTUTEIbHOTO Macja U U3
CTE€apUHOBOM CBEYH.

Kak ymanuts natHa? AncopOumst, SKCTPaKLHsI U OKHCIEHHE CIIEIaT Ha MOMOIIb IPS3HON OfEKE; OUUCTKA TKAHU OT JKUpPa OPTaHUYECKUM PACTBOPHUTENEM,;
OUYHCTKA TKAHU OT TPaBSIHOM 3€JIeHU CIIUPTOM; OUHCTKA TKAHU OT YEPHMUJI C MOMOILIBIO CIIMPTA U MeJia, OYMCTKA TKaHHU OT ISITEH COKa C MOMOULIbIO TIEPEKUCH
BOZIOPOJIa M HAIIATBIPHOT'O CIIUPTA; OYUCTKA HOMA C TKAHU C ITOMOIIBIO THIOCYIb(HUTA HATPHS, OUUCTKA MEAH OT YEPHOTO HAJleTa C TIOMOLIBIO HALIATHIPS,
YrCTKa (PasTHCOBBIX MPEAMETOB OT HaJleTa "MapraHLIOBKH'" CMECHIO MEPEKUCH BOJOPOAA U JINMOHHOW KHCJIOTHL

Uro Takoe HaKWIb U Kak ¢ Hel OOpoThes?

J1abopaTOpHBIE OMBITHL:

- OIBIT 0 ONPEENEHUIO PEAKLUU CPebl PACTBOPA MBbLIA,

- ONBIT MO MOJYYEHUIO MbUIA U3 PACTUTEIBHOIO Macja U U3 CTEapUHOBOM CBevH,

- OIBIT [0 BCIIEHUBAHUIO MBUIBHOTO PACTBOPA B MATKOH U JKECTKOM BOAE,

- ONBIT MO BBINAPUBAHUIO JKECTKOHN BOAML,

- OIBIT 10 OYMCTKE TKAHU OT JKUPA OPraHUYE€CKUM PACTBOPUTENIEM;

- ONBIT [0 OYUCTKE TKAHU OT TPABSAHOM 3€JIeHU CIIUPTOM;

- OIBIT [0 OYMCTKE TKAHU OT YEPHUJI C IOMOLIBIO CIIUPTA U MENa,;

- OIBIT [0 OYUCTKE TKAHU OT ISATEH COKa C MOMOLIBIO MEPEKUCH BOAOPO/IA U HAIIATBIPHOTO CIIUPTA,;

- OTIBIT 10 OYUCTKE HOJAa C TKAHU C TOMOIIBIO TUIIOCYIb(HTa HATPUS,

- OIBIT [0 OYUCTKE MEAU OT YEPHOTO HaJieTa C MOMOIIBIO HAIAThIPS,

- OTIBIT 10 YUCTKE (PaSHCOBBIX PEAMETOB OT HajeTa "MapraHLOBKH" CMECHIO MEPEKICH BOIOPOA M IMMOHHOMN KUCIIOTHI,

HccrnenoBaTenbCkye U MPOEKTHBIE pabOThI:

- OIpeJeNieHHe KEeCTKOCTH BOJIbI B PA3JIMYHBIX HICTOUHUKAX.

Tema 6. IloyunTenbHblie yyaeca

Kpucranmner

[TonsiTve CTYHS, €ro 3HAYeHNE B )KU3HU U TPOMBIILICHHOCTH, TPUTOTOBJICHUE CTYAHS U3 XKeJaTHHA (TTOHATHE CTOJIIPHOTO KJIes).

Hcropus kayuyka, Pe3una.

JemoHcTpanuu:

- OIBIT MO BBIPALMBAHUIO KPUCTAJJIOB U3 XJIOPUAA MEAH, MEAHOIO KyIopoca;

- IEMOHCTpAaLus 00pa3LoB KayuyKa U pE3UHBI,

J1abopaTOpHBIE OMBITHL:

- OTIBIT 11O MPUTOTOBJICHUIO CTYIHS U3 KeJIaTUHA (TTOHATHE CTOJIIPHOTO KJIes),

- OMBIT ¢ "O)KUBJICHHEM" KEJIATHHOBOU PHIOKH,

- OTIBIT 110 PACTBOPEHUIO B JKEJIATHHOBOM CTYIHE KPYNUHKH OKPALIEHHOH CON (MapraHIIOBKH),

- OIBIT MO BBIPAIIHMBAHUIO KPUCTAJLIOB,;

HccnenoBaTenbCKkye U MPOSKTHBIE pabOThI:

- BbIpalllUBaHNUE KPUCTAJJIOB PA3JIUYHbIX BELIECTB;
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Tema 7. JleTHue uyaeca

HcTopust kpacok; 0COOEHHOCTh aKBAPEIbHBIX KPACOK; KaK TOTOBHTDH OTBAp TPaB; MPUTOTOBJICHHE KPAaCUTENEH 13 OTBAPOB TPAB; TEXHOJOTHS MOJYYESHHUS
aKBapeJIbHBIX KPACOK.

[TonsiTre 0 KaTaNIM3aTOPax U MHrMOUTOPAX; OMBIT 110 TOPEHHIO caXxapa B MPHUCYTCTBUH TaOaYHOTO TETIa; OMBIT 110 MOJyYEeHUI0 HHrHOUTOpa u3 crebneit u
JUCThEB KapTodens (MOMUIOPOB, MaKa, ThICSYETUCTHUKA, alTes JIEKAPCTBEHHOTO, YUCTOTENA); OTBIT MO CHATHIO PIKABYHMHBI C XKEJIE3HOrO IpeaMeTa 1
NPEAOTBPALICHNE €0 PIKABJICHHUS C IIOMOIIBIO ITONY4E€HHOTO PacTBOpa.

JleMoHCcTpanuu:

- OTIBIT 110 TOPEHUIO Caxapa B MPUCYTCTBUH TaOAYHOTO IEIUIa,;

- OTIBIT T10 MOJTYYEHHUIO MHIHOUTOpPA 13 cTeOel 1 TUCTheB KapTodens (IIOMHIO0POB, MaKa, ThICSYENINCTHHIKA, aJITes! JIEKAPCTBEHHOTO, YUCTOTENA);

- OTIBIT 10 CHSATHUIO PXKABUMHBI C JKEJIE3HOTO MPEeAMETa 1 MPENOTBPAIlEHHE €r0 PIKABICHUS C IIOMOLIBIO TTOJYYEHHOTO PacTBOPA.

J1abopaTopHBIE OMBITHL:

- OMBIT MO MPUTOTOBJIEHUIO KPACHOTO KpacuTesi (crediieit 38epobosi, KOpHEH KOHCKOTO IABEJs);

- OTIBIT 1O MPUTOTOBJICHHUIO JKEJITOr0 KpacuTtes (crediell 1 IUCTbEB YUCTOTENa),

- OTIBIT 10 MPUTOTOBJICHHUIO 3€JIEHOTO KPACHUTEIS U3 JINCTHEB TPHIINCTHUKA, JINCTHEB U CTEOJICH MAHIKETKN),

- OTBIT 10 MPUTOTOBJICHUIO CHHETO KPACUTENS M3 LIBETOB KUMOJOCTH (KOPHEH MTHYbEH IPEUnIIKH);

- OTIBIT 11O MPUTOTOBJICHUIO KOPUYHEBOTO KpacHTeNs (IIeIyXU PermyaToro JIyKa);

HccrnenoBaTenbCKkye U MPOSKTHBIE pabOThI:

- U3TOTOBJICHUE aKBAPEJbHBIX KPACOK;

- OKpalIMBaHUE TKaHEH,;

Hrpa — kBect «llyTemectBue B cTpaHy XUMHIO»

Tema 8. Ciiaakue yyneca Ha KyxHe

3HaueHue JKKEHOTo caxapa B ObITY; 3HAKOMCTBO C TIOHATHSIMU YTJIEBOIBI, CAXapo3bl, TIIFOK03a (BUHOTPAIHBIN caxap), ppykTosza (PpyKTOBBIH caxap; Kak
MOJIY4arOT UCKYCCTBEHHBIN ME.

3HAKOMCTBO C KpaxMaJioM, TIOJy4YeHUE KpaxMaja U3 KapTodes; KadeCTBEHHAas Peakiys Ha KpaxMal ¢ HoZoMm;
l'oToBUM mOMaIIHME JIeTEeHIIbI

Omnpenenenne TIIOKO3bI B OBOIIAX U PPyKTax

ITouemy Hecmiemnble sIOIOKH KUCIBIE?

[Monydenne kpaxmala 1 OMbITH ¢ HUM

CpenoOHbIii Kieit

J1abopaTOpHBIE OMBITHL:

- OTIBIT I10 MOJIYYEHHIO JKXKEHOTO Caxapa WM KapaMeJH;

- OTIBIT IO MOJIYYEHHIO Kpaxmalia U3 KapTodes;

- KQUeCTBEHHAs PEakLusl Ha KpaxMaJ ¢ HOIoM,

- OMBIT MO PA3JIOKEHUIO Kpaxmajia CIIFOHOH (Iepruoandeckas mpoBepka HomoMm),
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HccnenoBaTenbCKkye U MPOEKTHBIE pabOThI:
- OTIpesieIeHNe COAEPIKaHMUS TIFOKO3BI B COKaX Pa3JIMYHBIX OBOIIEH U (PPYKTOB.
Tema 9. Uyneca Untepnera
Pabora mpoBoxutTcsi B kabmHeTe MHPOPMATHKH. Y4UaIUecs 3apaHee BBIOMPAIOT TEMBI, IO KOTOPBIM IIOATOTOBSIT YCTHBIA IOKJNAA WIM HPUTOTOBAT
KOMITBIOTEPHYIO Tpe3eHTaunto. Ha nanHom 3aasaTuu codupaercs: Heodxoanmast HHPOpPMAaLUs: TEOPHsl, SKCIIEPUMEHT, KAPTHUHKH, BUE€O OMBITHI U T.1.
COop nrpOpMaLH T CO31aHUS TPOESKTOB Ha TeMbl «IlaryOHOE BIUsSTHIE YMIICOB HA 3I0POBBE YesoBeKka», «O Mojb3e 1 Bpene MopoxeHoroy, «O noib3e
U Bpeae mokonanay, «Mcropus keBaTenbHON pe3snHK», «JKeBaTenbHas pe3nHKa: Oena Wi TPpeHUHT it 3y00B?», « BiusHIe ra3upoBaHHBIX HAITUTKOB HA
310pOBbe YenoBekay, «IlonezHbie cBONCTBA Uas».
Tema 10. UccaenoBarenbCcKue yyaeca
IlpakTukyMm - uccienosanue «Yuncem.
BricTynuienune yuenuka ¢ qoknanom «llaryOHoe BiIMsiHHE YUTICOB HA YEJIOBEKAY.
Pabora B rpynmax. s uccnenoBanust OepeTcst HE MeHe 3 Pa3HbBIX YIIAKOBOK YHUIICOB (JIydIle, €CIIM AeTH MPUHECYT UX caMu). Bee pe3ynpTarhl 3aHOCSTCA B
tabmuiy. OnpenensieTcsi OOBEKT U MPEIMET UCCIICIOBAHHSI.
Omnert 1. Pabota ¢ 3THKETKaMU
OmnpiT 2. U3ydenne Qpu3nUecKux CBOMCTB YUIICOB:
e  JIOMKOCTB,
e PacTBOPEHME B BOJE,
e HaJaBJMBaHHE OyMaXHOH caj(eTKoH st OnpeAeIeHNsT KOINIEeCTBA KUPa
e BKYCOBbIE KauecTBa.
Onmnpit 3. 'opeHue 4UIcos.
Onpit 4. [IpoBepka Ha Hanuuue kpaxmana. OnbIT IPOBOAUTCS C IOMOIIBIO CIIHPTOBOIO PacTBOpa Hoja. YUEeHUKH CPaBHUBAIOT HUHTEHCUBHOCTD
OKpallMBaHUs.
Omnpit 5. PacTBOpEeHNE YUIICOB B KUCJIOTE U IEJIOYH.
IlpakTukym - uccnenosanue «MopoxxeHoe»
Brictynnenue yueHuka ¢ 1okiaaoMm «O nojb3e U Bpele MOPOKEHOro».
Pabora B rpynmax. [y uccnenoBanus OepeTcst He MeHe 3 pa3HbIX BUIOB MOPOXKEHOTO. Bee pe3ynpTaThl aHaIOrn4Ho 3aHocsATes B Tabiauny. Onpenensercs
OOBEKT U IIPEAMET MCCIIeTOBAHMUS.
Omert 1. Pabota ¢ 3THKETKaMU
OmnpiT 2. U3yuenne Gpu3nueckux CBOHCTB MOPOIKEHOTO.
VYyaiuecss MOTYT caMU IPEIJIOKUTb SKCIIEPUMEHT.
Omnpit 3. KcaHTONpOTENMHOBAS PEAKLIMS.
B npobupky nomernaroT MOposkeHoe, TOOABISIIOT a30THYIO KUCIIOTY B HarpeBaroT. [1osiBlieHHe jKeNTOro OKpaInBaHus MOKa3bIBACT HAMUNE Oenka
(Haymuue apoMaTHYECKUX aMHUHOKHUCIIOT).
Omnbit 4. OOHapyXKeHUE YTIEBOIOB.
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B npobupky nomernaroT MoposkeHoe, 10OaBISIIOT | MII. THIPOKCHAA HATPUS M HECKOJIBKO Karenb cyibdata menn (1), nepememnparoT. [losiBneHue sipko-
CHHETO OKpAIIMBAHUS CBHIETENLCTBYET O HAJTMUYUH MHOTOaTOMHBIX CIUPTOB. [lomyueHHbIi pacTBOp HarpeBaroT Ha ciupToBke. I napokcun menu (1) mpu
3TOM BoccTaHasnuBaercs 10 opamkesoro CuOH, kotopslii 3atem pasnaraercs 1o Cu20 kpacHoro nsera. B xone peakumun moker 00pa3oBaThCs M MeNb
(«MemHOE 3epKajIoN).
IIpakTukym - uccnenosanue «Illokonamy
Brictynnenue yuenuka ¢ qoknanom «O nosb3e U Bpeae MOoKoIanay.
Pabora B rpynmax. [y uccnenoBanust Oepercst He MEHe 3 pa3HbIX BUOB IIOKOJana. Bee pe3ynbraTel aHAOTHYHO 3aHOCATCS B Tabnuiy. Onpenensiercs
OOBEKT U IIPEAMET MCCIIeTOBAHMUS.
Ompit 1. Pabota ¢ 3THKETKaMU
Omnpit 2. U3ydenne Gpu3nuecKux CBOMCTB MIOKOIAA.

o IIBer, 3anax, BKyC, JOMKOCTb, PACTBOPUMOCTD B BOZE

o OO0Hapy>XeHHE )KUPOB — pa3MUHAEM IIOKOJIaa Ha OyMaKHOM canderke, HAINYHNE JKUPHOTO IATHA YKA3bIBAET HA HAJTMYHE HETIPEEIbHbBIX JKUPOB.
OmnpiT 3. OOHapyKeHUE B IOKOJIAe YIIJIEBOIOB.
Hacreimaem B mpobupky TEPTHIA IOKONAA U PUIIMBaEM BOAbL. BerpsixuBaeM copepskuMoe mpoOUPKH HECKOJIBKO pas U punbTpyem. Jlodasisiem k
¢unbTpary 1 ma eqxoro Hatpa NaOH u 2-3 xarum pactBopa cyibdata Meau(ll) CuSO4. Berpsixuaem npoOupky. IlosiBisieTcst spko-cuHee OKpalnBaHue.
Taxyro peakuuto 1aét caxaposa, IpeaCTaBIsoas co00i MHOTOATOMHBIN CITHPT.
Omnpit 4. KcaHTONpOTENMHOBAS PEAKLIMS.
Hacreimaem B mpoOupKy TEPTHIN IOKOIAI U IPUIIMBAEM 2-3 MJI BOIbL BeTpsixuBaem conepkuMoe MpoOUPKU HECKOJIBKO pa3 u puibTpyem. [lpunusaem k
¢bunbTpary, codnonasi OCTOPOKHOCTh, KOHIEHTPUPOBAHHYIO a30THYI0 kucinoty HNOs3. Harpesaem nmonmyuennyro cmecb. HaOmonaem xéntoe
OKpAaIlMBaHUE, MEPEXOSIIEe B OPAHKEBO-KENTOE MU nobaBneHNH 25%-HOro pacTBopa aMMHuaka. Takyro peakiuo Jar0T OCTATKHA apOMaTHYECKUX
AMHHOKHCIIOT, BXOASIIIUE B COCTaB OEJIKOB MIOKOJIAAa.
IlpakTukyMm - uccnenosanue «oKeparenpHas pe3uHKa»
BricTynuieHue yueHnkoB ¢ noknanamu: «Mcropus skeBaTeNbHON pe3suHKI, «JKeBarenbHas pe3nHka: Oena Wi TPeHUHT 111 3y00B?»
Pabora B rpymnmax.
Omnprt 1. Pabora ¢ 3THKETKaMH.
OmnpiT 2. UzyueHue pusnyuecKkux CBOWCTB:

o IlIpoBepka Ha pacTsHKUMOCTb. JKeBaTeNbHYIO PE3UHKY HEOOXOAMMO XOPOIIO Pa3KeBaTh, 3aT€M MAKCUMAJIbHO PACTSIHYTh H U3MEPHUTD JINHEHKOH.

o IIposepka Ha JONTOBPEMEHHOCTD BKycCa. B rpynmne ydyeHnkr OAHOBPEMEHHO HAUMHAIOT JKEBATh PA3HbIE XKEBATEIbHBIE PE3UHKH, U 3aCEKAIOT BPEMsI

MOKa BKYC HE MIPONUJET.

OmneiT 3. Hanuune kpacuTene.
JKeBaTenbHyIO pE3HHKY Hape3aroT KyCOYKaMM M ONycKaroT B Bony. [lepememmBarot. 1Ipu Hannuuu kpacuresnel, BOAa OKPAIINBAETCS.
Omnpit 4. OnpenieneHyie KUCIOTHOCTH.
B npobupku u3 omeiTa 3 MOMEINAIOT YHUBEPCAIBHYIO HHIUKATOPHYIO OyMaxky. I1o pe3yiapraTamM OKpalmuBaHHs ONPENSISIIOT CPEny.
Omnpit 5. OOHapy KeHHE MOACTACTUTEICH.
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B npobupky nmomernaroT nope3aHHyro KeBATENbHYIO0 PE3UHKY U NPHIIMBAIOT 5 M 96 % sTunosoro cnupta. IIpobupky 3akpriBaroT mpoOKOH 1 HHTEHCUBHO
BCTPSIXMBAIOT B TeueHHe | MuH. 3aTeM cMech (GUIIBTPYIOT U B (PUIIBTPATE ONMPEAEIAIOT MPUCYTCTBHE MOACIACTUTENEH (caxapo3bl, cCOpOHTa, KCUIINTA,
MaHHHUTA), SIBJSIFOINNXCS MHOTOATOMHBIMU criuptamu. st aToro k pacreopy npriuatoT 1 mut pactsopa NaOH u 1-2 karmmn pactsopa CuSQO4. Cmech
B30anTeBaroT. [losBIsIETCS XapaKkTepHOE SIPKO-CHHEE OKPAIINBaHKE (KaUeCTBEHHAs! PEAKLUs HA MHOTOATOMHBIE CITHPTBHI).

Monynb «XUMUs HAMUTKOBY

TaliHbl BOJBI.

CamMoe HeOOBIKHOBEHHOE BEIIECTBO — BONA. Boma — OCHOBA JKu3HU. AHOMAJIUU U TaliHBI BOABL. V3yueHue BObI ATOHCKUM yueHbIM MacapyIMOTO: yMEHHe
BOJIbI CITYIIATh MY3bIKY, 1OOPBIE CIOBA M MOJIUTBBI, YMEHUE OTPULIATEIIbHO PearnpoBaTh Ha 3arps3HEHUS], CKBEPHOCIIOBUS, KOMIBIOTEPHI 1 MOOHJIbHBIC
tenedonsl. JKusas u meptaas Bona. ( [Ipesentauns «Bonay)

IlpakTukyMm uccnenosanue «l a3supoBaHHbIC HANUTKNY

BricTynnenue yueHnka ¢ 1OKJIanoM «BinsHue ra3supOBaHHBIX HAITUTKOB HA 3I0POBBE YEJIOBEKA»

Pabora B rpynmax. [y uccnenoBanust OepeTcst He MeHe 3 pa3HbIX BUIOB MOPOXKEHOTO. Bee pe3ynbTaThl aHAJIOTUMYHO 3aHOCATCS B TAaOIHIY.

Omnert 1. Pabota ¢ 3THKETKaMU

OmnpiT 2. O0Hapy KeHHE caxapa BbIMAPHBAHUEM.

Omnpit 3. OnpenesneHye KUCIOTHOCTH.

OmnpenensieM ¢ TOMOIIBIO YHUBEPCAIBHON HHINKATOPHOH OYMasKKH.

OnpiT 4. ONBIT C KyPUHBIM MSICOM.

IIpakTukyM uccnenosanue «Hain»

Brictynnenue yuamuxcs ¢ noknagom «llonesHsie cBOMCTBA Yasi»:

Omnpit 1. PaccMaTpuBaHNe YauHOK.

Omnpit 2. BnusiHue KUCIOTHI U 1IE€JIOYN Ha 3aBapEeHHBbIH yail.

IIpakTukym uccnenosanue «Monoko»

Omgprt 1. Pabora B rpynme ¢ stukerkamu: 1Becenbiit Monounnk 2.Cemennuna3. 3oppknuHo4. IIpocTokBammmHO
MOJIOKOKKAJDKMPHOCTbCOCTABVYTJIEBOJAbIKHWPLIBEJIK

Omnpit 2. OnpenesieHne BKyca MOJIOKA.

Omnpit 3. Onpenesnenye LIBETa MOJIOKA.

Omnpit 4. OnpeneneHrie KOHCUCTEHIIMM MOJIOKA.

Omnpit 5. OnpenesnieHyie KUCIOTHOCTH MOJIOKA. Y HUBEPCAJIbHBIM HHAUKATOPOM.

OmnpiT 6. Onpenenenue Oenka B MoJjioke. KcaHTonporenHoBast peakuusi.

Ompit 7. Onpenenenne Oenka B MOJIOKe. buyperoBast peakiiusi.

Ompit 8. Onpenesierre conbl B Mojioke. Jlo0aBiisieM COSIHYIO KUCIIOTY.

OmeiT 9. Onpenenenue kpaxmaia B Mosioke. C MOMOIIBIO CITUPTOBOTO PacTBOpa Hoxa

Monynb «Moromue cpeacTsa s TOCYAbD

IIpakTukym uccnenosanue « Moromnue CpeacTsa st MOCYAbD».

Paborta ¢ 3THKEeTKOH.
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Omnpit 1. Onpenesnenyie KUCIOTHOCTH.
Omnpit 2. OnpenesieHne MbUIKOCTH.
Omnpit 3. CMBIBaEMOCTD CO CTaKaHa.
3ansTue - urpa «MblIbHBIE MY3BIPU»
Konkypcsr:

o Kro Hanyer camblif 60JBIION TTy3bIPB,

e KTO HaJyeT MHOI'O MAJIEHbKUX My3bIpei

¢ Ueii ny3eIpb AOATO HE JIOMHET

3aHuMAaTe/IbHbBIE ONBITHI HA KYXHe

Homamnue negenubl. KynuHapus - yBinekarenbHoe 3aHsATHe. Celiyac caenaeM 10MallHKe JeIeHLbL.
JI71 5TOrO HY>KHO MPUTOTOBUTH CTaKaH C TEIUION BOAOM, B KOTOPOM pacTBOPUTH CTOJILKO CAXapHOTO MeCKAa, CKOJILKO MOXKET PAaCTBOPUTHCS. 3aTEM
BO3BMHTE COJIOMUHKY JJISl KOKTEHJISI, IPUBSDKUTE K HEH YUCTYIO HUTKY, 3aKPEMUB HA €€ KOHILE MaJeHbKHI KyCOUYeK MaKkapoH (JIydIle BCero UCIOIb30BAaTh
MeJIKHe MaKapOHHbIe u3fenus). Ternepb 0CTaIOCh MOJOXKHUTH COJOMHHKY CBEPXY CTAKaHa, IMOMNepeK, a KOHEeLl HUTKH ¢ MAKapOHUHOHW OMYCTUTh B CAXapHBIH
pactBop. M Habpartbes Tepniennst. Korna Boga U3 cTakaHa HAa4HET UCTIAPATHCS, MOJIEKYJIBI caxapa HAYHYT CONMMKATHCS U CIIaJKHe KPUCTAJUIBI CTAHYT
OCenaTh Ha HUTKE M HA MaKapOHWHE, IPUHUMAs IPUYYUIHBbIE (GOPMBL ITH K€ JIeAeHIbI OyayT ropa3io BKYCHEE, €CIIH K CaXapHOMY pacTBOpPYy A00aBHTH
cupon OT BapeHbs. Toraa nosydarcs JeAeHLBl C Pa3HBIM BKYCOM: BHUIIHEBBIE, YePHOCMOPOAUHOBBIE U JIP.
"Kapennbiii' caxap
BosbsmuTe nBa Kycouka caxapa-padpunana. CMOUNTE X HECKOJIBKUMH KAIJISIMH BOJZIBI, YTOOBI OH CTaJI BJIAKHBIM, TTOJIOXKUTE B JIOKKY U3 HEPIKaBErOIIEH
CTaJIM U HarpeBaliTe €€ HECKOJIbKO MUHYT HAJ ra3oM, IIOKa caxap He pacraer u He noxenreeT. He naite emy noaropers.Kak TONBKO caxap npeBpaTUTCs B
JKENTOBATYIO KUIKOCTbh, BBUICHTE COAEPKUMOE JIOKKH Ha OJr0/11e HeOONbLUINMH KaTUTSIMH.
IMouemy Hecnenble s10J10KH KUCIbIE?
Hecneneie si6510k1 comepkaT MHOTO KpaxMala U He COAepIKaT caxapa.
Kpaxman - BemecTBo Hecnaakoe. Kak y3HaTh, UTO B IPOAYKTE cofepkuTcs kpaxman?Crenalite HeKpenkuil pactsop Hona. KanHure UM B ropcTKy MyKH,
KpaxMasia, Ha KyCO4eK ChIporo kaprodens, Ha I0JbKy Hecrenoro sioinoka. [losBuBIIasicss CHHsISI OKpacka JOKa3bIBAET, UTO BO BCEX STHUX MPOIAYKTAX
comep:kutcs Kpaxmain.lloBropute onbIT ¢ I0JI0KOM, KOTZIa OHO MOJIHOCTBIO co3peeT. M Bac, HaBEpHOE, yIUBUT, YTO KpaxMalia B I0JIOKe BBl YXKe HE Haijere.
3ato Tenepb B HEM MOSABUIICS caxap. 3HAUUT, CO3PEBAHUE IIOIOB - 3TO XUMUYECKHUH Mpoliece MpeBpalieHns KpaxMaia B caxap.
CrenoOHbIi Kiel
Bamemy pebeHKy 11st MOAEIOK TOHAOOMIICs Kileid, a OaHOUKa ¢ KJieeM OKkaszanach mycroii? He Toponurech B Mara3uH 3a Nokymnkoi. CBapuTte ero camu.
Caapure eMy HEOOJBIIYIO MOPLIUIO TYCTOTO KHCEJIs, TOKAa3bIBasl eMy KaKIbIH U3 3TAnoB nporecca. st Tex, KTo He 3HaeT: B KUISIIUI COK (MJIM B BOAY C
BapEHbEM) HYKHO BJIMTb, TIIATEIBHO TIEPEMELITNBAsL, PACTBOP KpaxMalia, pa3BeleHHOro B HEOOJBIIOM KOJHMUYECTBE XOJIOAHON BOABI, U IOBECTU 0
KUIIEHUS.
Hymaro, pebeHok OyaeT yauBJIeH, YTO 3TOT KJIeH-KHUCENIb MOXKHO €CTh JIOKKOH, 8 MOYKHO M CKJIEUBATb UM ITOJIEIKH.
KpaTkoe onucanue 10KymeHTA:
[IpakTHuecku KKl peOEHOK C HHTEPECOM BCTPEUAETCS C HOBBIM NPEAMETOM — XUMHEH, MPEeABKYIIasi 3HAKOMCTBO ¢ HayKoi uynec. M 3To oTHOLIeHNE
CTAHOBUTCSI OCHOBOM JIJIsl O3HAHUS OKPY KAIOIIEro MUpa.
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He yBnexasicb BBICOKMMH T€OPUSIMH, a0COTIOTHBIMU MOHATUSIMH M MOJIENISIMU, O€3 neperpysku, Kypc «Jlaboparopusi XUMHYECKHX SKCIIEPHUMEHTOBY
MO3BOJISIET 3aHUMATENIbHO U HEHABA3YMBO BHEAPUTh B CO3HAHUE YUALIUXCs MPEACTABICHUS O BO3SMOXHOCTSX 3TOM HayKH, €€ JOCTYITHOCTH U 3HAYMMOCTH
IUTs1 HUX.

B omnuuue ot npyrux nogoOHBIX KypcoB, Kype «JlabopaTopus XUMUYECKHX SKCIIEPHIMEHTOBY» CTaBUT 3a1adell pOPMHUPOBAHUS CHCTEMBI X UMUYECKHX
NOHSATHH, 3HAHUI U YMEHHI, paHHETO U3y4eHUs1 OCHOB XUMUH. [Ipemaraemplii Kypc OpHEHTHPOBAH Ha 3HAKOMCTBO M OOBSICHEHHE XUMHUYECKUX SIBJICHHH
94aCTO BCTPEYAOINUXCS B OBITY, CBOMCTB BEIIECTB, KOTOPHIE CTOSAT IOMA Ha MOJIKAX M B aNTeYKe. XUMHUYECKHUE TEPMUHBI U TIOHSATHSI BBOASITCS IO Mepe
HEOOXOIMMOCTH OOBSCHUTH TO WU HHOE SIBJICHUE.

[Iporpamma npenHa3HauY€Ha B KAYeCTBE Kypca IO BIOOPY €CTECTBEHHOHAYYHOTO IIUKJIa OOIEeNHTEINIEKTYaIbHOTO HAMPABJICHUS AJIsl ydamuxcst 7 - 9
KJIACCOB.
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