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1. NMOACHUTEJIBHASA 3AIIUCKA

[To pe3ynbraraM MHOTOUYHCIEHHBIX OMPOCOB OOJbIIAs YaCTh BBHIMTYCKHUKOB C TPYJIOM MOTYT
Ha3BaTh XHMHYECKYI0 (OpPMYIy paCIpPOCTPAHCHHBIX B MPHUPOJE BEIISCTB, CCHUIAACH Ha
CJI0)KHOCTh XUMUYECKOM HAayKH.

BonbmmHCTBO TMOMEH €KEAHEBHO CTAIKMBASCh C BEUISCTBAMH B IOBCEAHCBHOW KHM3HU, HE
3aJlyMbIBAlOTCS HaJ TE€M, YTO HEMPaBUIIbHOE OOpAIllEHUE C BEIIECTBAMU B OBITY MOXKET MPUBECTH
K HEOOpaTUMBIM MOCIIEACTBHUSIM TUYHOTO, OOIIECTBEHHOTO U II00ALHOTO MaciTada.

CoBpeMeHHOE XUMHUYECKOe OOpa3oBaHHME IEPEKUBACT [AIEKO HE JydyllMe BpeMeHa:
COKpalmaercs KOJMYECTBO YYEOHBIX YacOB Ha H3Y4YCHHE XHMHH, CYIIECTBYET Ipoliema
AKCIIEPUMEHTAILHOTO COMPOBOXKICHUS MPENOIaBaHUS XUMHH.

BosHuKaeT cepbe3Hoe MPOTUBOPEUYHE: 32 KOPOTKOE BPEMsI, BBIICIIEMOE Ha H3yUYCHUE XUMHUH,
HEBO3MOXXHO B TIOJHOW Mepe OBIajeTh TOW uHPopManueil, KOTOpyK MJal0T Y4uTesls, a
3aMHTEpPeCcOBaTh OOYYAIOIIMXCS CBOMM MPEIMETOM Hano. A B pesynbrare — cinaboe 3HaHUE
nperMeTa, HEMOHMMAaHUE CYIIHOCTH XMMHUYECKHUX MpPOLECcCOB, OOsi3Hb BbIOOpa Mpeamera Ha
I'NA, sxonoruyeckast 6e3rpaMOTHOCTh 00YJaOLTHXCS.

B ocHoBe naHHOW mporpaMMbl JIKUT CHUCTEMHO - JAESITEIbHOCTHBIM IMOAXOM, KOTOPBIiA
CO3/1aeT OCHOBY JUISl CAMOCTOSITEIILHOTO YCICIIHOTO YCBOSHUS O0yUYaIONTUMUCS HOBBIX 3HAHHIA,
YMEHHU, KOMIETSHIIH, BUJIOB U CIIOCOOOB JEATENBHOCTH U 00eCIeUnBaeT:

» (GopMHUPOBaHHE TOTOBHOCTH K CAMOPA3BUTHIO M HEMTPEPHIBHOMY 00pPa30BaAHUIO;

» TPOCKTUPOBAHHE U KOHCTPYUPOBAHHE COLMAIBHOW CPEIbl Pa3BUTHSI OOYYAIOUIMXCS B
cUcCTeMe 00pa3oBaHUs;

» aKTHUBHYIO yU4eOHO-II03HABATEIbHYIO JICATSILHOCTh O0YyUarOIINXCS;

» ydeT WHIWBUAYAIGHBIX  BO3PACTHBIX, IICHUXOJIOTUYCCKUX U  (PU3HOIOTHYCCKHUX
0COOCHHOCTEH 00yJarOIIMXCS.

Beoywas uoess npoepammul: yoexieHue B MPAKTUICCKONW 3HAYMMOCTH XUMHUYECKOTO 3HAHUS,
KOTOpOE CIOCOOCTBYET Ppa3BUTHIO JIMYHOCTHBIX KadecTB OOYyYalolIerocsi: BHYTPEHHEH
MOTHBAIIMH YICHHSI, HHTEPECA K OKPYKAIOIIEH MTPUPOJIC, SKOJIOTHIESCKH TPAMOTHOTO OOpaICHHS
C BEIIIECTBAMHU.

Heas mnporpammel: (opMuUpOBaHHE Y OOYYAIONIMXCS MCCIEIOBATEILCKUX YMEHUH W
HAaBBIKOB 0€30MacHOr0 0OpaIeHHs ¢ BEIIECTBAMH B MIOBCEAHEBHON KU3HU

3apaum:

» TI03HAKOMHTH C TIPABHIIAMH SKOJOTHYECKH IeIecO00pa3HOro o0pasa sKu3HH;

» chopMUPOBATH MOTHBAIINIO K U3YYCHHUIO XUMUYECKOH HAYKH U K YUCHUIO B IIETIOM;

»  pa3BUTh ICHHOCTHOE OTHOIIICHUE K TPYY, 3HAHUSIM, CBOEMY 3JI0POBBIO U 3KOJIOTHH;

» HAy4YUTh CaAMOCTOSITEIbHO OMNPEACNATh IEI CBOEro OOydYeHHWs, CTaBUTh U
dbopMmynupoBath s cebs HOBBIE 3aJauyd, pa3BUBaTh MOTHUBBI U HWHTEPEChl CBOEH
MMO03HABATEILHOM JESITCIIFHOCTH,

> pa3BUTh YMCHHUS HAXOIUTh MPHYUHHO-CICJCTBEHHBIC CBS3H, CTPOUTH JIOTHYECKUE
pacCyXJeHHs, JIeNaTh BBIBOABI, OCYIICCTBISATH IOMCK HEOOXOMuMOW HH(OpPMAIUH C
HCIOJIb30BaHUEM PECYpCOB OMOIMOTEK U CETH UHTEPHET;

» chopMUpOBaTh OCHOBBI DKOJOTHYECKOW KYJIBTYPbl COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIIICHUS;

» Ppa3BUBATh JKOJIOTMYECKOE MBIIIICHHE M YMCHHE MPUMCHSTH €r0 B ITO3HABATEIBHOM,
KOMMYHHKATHUBHOM, COIIMATLHON MPAKTHKE U MPOQPEeCCUOHATBHON OPUEHTAIINN;

» CHoCcOOCTBOBaTh PAa3BUTHIO YYCOHOTO COTPYAHHYECTBA M COBMECTHOW JCSATCILHOCTH
00yUaroIUXCsl ¢ YYUTENEM U CBEPCTHUKAMH, WHIUBUIYyalbHOU paboTe u paboTe B rpymmax;

» pa3BUBATh MIO3HABATEILHBIA MHTEPEC K XUMHUHU M UCCIICIOBATEIILCKOM JIeATEITHHOCTH.

[IporpaMmMa BHEYpOUHOI 1eATENHHOCTH Oa3upyeTcs Ha pa3/iesax XHUMHUH:

»  OCHOBHBIC ITOHATHUS XUMHH:

- YucThle BelecTBa U CMECH;

- MeTo/1bl TO3HAHUS B XUMUH: HAOJIO/ICHUE W YKCIICPUMEHT;

- Onncanue x0/1a SKCIEPUMEHTA U Pe3yIbTaTOB HAOIIOICHU;

- O6opynoBaHME MIKOJIBHOW XUMHYECKOM JTaOOpaTopuy;



- [Ipuemsl 6e30macHO pabOTHI C 000PYIOBAHUEM M BEIIIECTBAMHU;

- CocraB BO311yxa;

- Bogna kak pactBopurens;

- PacTBOpenue;

- O4ucTKa BOOEL.

» MHoroo0Opa3ue XMMU4YeCKuX peakimii (Peakium 3K30TepMHYECKUE U SHIOTEPMHUICCKUE).

» PacTBOpBL. DIIEKTPOIMTHI UM HEAIEKTPOIUTHL. KaTWoHBI M aHMOHBI. Peakiium MOHHOTO
oOMeHa B pacTBOpax 3JeKTposnToB. KauecTBEHHBIE peakMu Ha KaTHOHBI M aHUOHBI. Pemienue
pacueTHBIX 3aj7]a4 Ha MPUTOTOBJIEHUE PACTBOPOB;

» 3HAKOMCTBO C OPTaHMYECKUMH COCAUHCHUSIMHU.

Copep:xaHue MporpaMmbl CBSI3aHO C MaTepUaIoM YPOUHOU JIEATENbHOCTH MO XUMUU U UMEET
MHTETPATUBHBINA XapakTep, Onmupasich Ha 0a3y MUCHMIUIMH (DU3UKH, OMOIIOTHHM M MaTEMaTHUKH.
Hcnonb3oBaHue 3aJaHuil  MEXIIPEIMETHOrO XapakTepa crnocoOcTByeT (HOPMUPOBAHUIO Y
o0yJaromuxcss yMEHHH OCYIIECTBIATh IEPEHOC 3HAHUM M3 OAHOTO MpeaMeTra B IPYrow,
MPOBOAUTHh CpPaBHEHHUE, YCTAHABIMBATH MPUYMHHO-CIEACTBEHHBIC CBSI3U, CHUHTE3UPOBATH U
000011aTh 3HAHMS, PEIIATh PA3IIUYHBIC PACYECTHBIC 3a0a4H.

IIpocpamma  6neypounoli OeamenbHOCMU Nno  O0OWEeUHMENNEeKMYANbHOMY — HANPAGIEHUIO
«Xumusi 6 Owimy» npeouwasHauena JUIA  ydalllUXCs, HMHTEPECYIOIIUXCS XUMHEH H
HCCIIEA0BATENBCKON IEATEIBHOCTBIO.

AxmyanvHocme  npoecpammsl  3aKIOYaeTcs B (HOPMUPOBAHMM JIMYHOCTH IIKOJIbHUKA,
CIOCOOHOTO TPUMEHSTh 3HAHUS HAa MPAKTUKE, OPTaHU30BBIBATH HCCIIEIOBATEIBCKYIO
JEATEIBHOCTh W OCO3HAHHO  BBINOJHSIOIIETO IIPaBWJa 3J0POBOIO M JKOJIOTMYECKH
1esecoodpa3zHoro o0pasa Ku3HH, OE30MACHOTO ISl YeJIOBEKa U OKPYIKAIOIIEH €ro Cpelibl.

[Iporpamma oOecreynBaeT METOMOJIOTHYECKYIO —HNpeeMCmeeHHOCmb — 00pa30BaTENbHBIX
nporpaMM. 3HaHUST UM YMEHHUS, IOJY4YEHHbIE IPU OPraHU3alUU TNPOEKTHON JeATEIbHOCTH,
SBJIAIOTCS. OCHOBOM JJI1 OPraHU3alMK UCCIIEI0BATENIbCKON AESITEIbHOCTH.

HccnenoBatenbckass U NMPOEKTHasl JEATENBHOCTh MO XMMHUU HMMEET cBowo crenu¢uky. B
OCHOBHOMH IIKOJIE€ MPH U3YYEHUU XMMUHU oOyuaromyecs 001aaloT MaJlbIM 3a1acoM MpeIMETHBIX
3HaHUM, HO OrPOMHBIM JKEIAaHMEM IIO3HAHHWsS HOBOIO, HEW3BEeJaHHOro. Bor mnouyemy
CETOJHSIIHUE HIKOJBHUKH JKEJAl0T y4acTBOBaTh B MCCIENOBAHMUU BEIIECTB, NPUMEHSIEMBIX B
ObITy, OCOOEHHO aKTyaJbHO JJIi 53TOM BO3pacTHON rpynmnbl. Takue wHcciaeloBaHUS He
IIPETEHYIOT Ha HAy4dyHOCTb, CKOpPEE MM XapaKTepHa MpaKTUUYeCKas HampaslieHHOCTb. Ilepen
HayaJioM HCCJIEeIOBaHUN OO0yJaromuxcs HeoOXOJUMO O3HAaKOMHUTh C PEKOMEHJALUsAMHU II0
npoBeaeHuto uccrnenoanuii (Ipunoxenue 1).

Ocnosnbvle 6U0bL OessmebHOCmU

Hccneoosamenvckas OesmenbHocmbs — 3TO paboTa, CBA3aHHAS C PENICHHEM TBOPYECKOH,
HCCIIeIOBATENLCKOM 3a/1aul C 3apaHee HEM3BECTHHIM pe3yibTaToM. VccrienoBanre MeeT 1ebio
MpuoOpeTeHrne OOYYAIOIIMMHUCS HaBBIKA HUCCIICOBATEILCKONH  JIEATCIIBHOCTH, OCBOCHHUE
HCCIIEIOBATENILCKOTO THUIA MBINUICHHUS, (OPMHpPOBAHME AaKTUBHOW TMO3HMIMHU B TpoIecce
oOyueHwusl.

Ilpoexmnas OesmenvHocms HaNpaBlieHA Ha peEUIeHHE KOHKPETHOM mpoOiembl, Ha
JOCTHKEHHE ONTHUMAJIbHBIM CIOCOOOM 3apaHee 3allaHMpPOBAHHOTO pe3ynbrara. [IpoekT
BKJIIOUaeT paboTy mo cOopy ucuepnbiBaromei nHGOPMALUY 10 3aJJaHHOW TeMe U3 pa3IM4HbIX
HWCTOYHUKOB, B TOM YHCJE MPEJCTABICHUE pPA3JIMYHBIX TOUYEK 3pPEHUs MO 3TOMY BOIpPOCY,
MPUBEJICHUE CTAaTUCTUYECKUX JTaHHBIX, WHTEPECHBIX (PAaKTOB, KOHCTPYHpPOBAHHUE MPHOOPOB,
W3TOTOBJEHUE KOJUIEKUMWA pPAa3IMYHBIX BEIIECTB WM CMECcel, a TakkKe IPOBEICHHE
HCCIIEIOBATENbCKONM pabOThl C BBIHECEHHWEM KOHKPETHBIX PEKOMEHJAlUd, HamlpaBlIE€HHBIX Ha
pelieHne NpakKTUYECKUX 3aad.

Ocobas ponb B (OPMHUPOBAHUU HCCIEIOBATEIBCKUX YMEHHMHA OTBOJUTCS XUMUUECKOM)
skcnepumenmy. OIbITbI, TPOBOJUMBIE CAMOCTOATEIBHO, C BO3MOYKHOCTBIO IOBTOPEHUS



AKCIIEPUMEHTA ISl YTOUHEHHS PE3YJIbTaTOB CIIOCOOCTBYIOT Pa3BUTHIO Y OOYUYAIOIIMXCS YMECHUS
TeHEpUPOBATh HJIEU U OMPEICNATh CPEACTBA, HEOOXOAMMBIE MJI MX pealli3allid; BBIIBUTATH
THITOTE3bI, TIPOBOJUTH CAMOCTOSTEIIbHBIA MOMCK XUMHUYECKOW MH(OPMAIIMHA C UCTIOIH30BaHUEM
Pa3IMYHBIX HCTOYHHUKOB; apTyMEHTUPOBAHHO M3JIaraTh CBOW MBICIH, MIPEICTABIISISI XUMHUYECKYIO
uHpOpMAIMI0O B YCTHOH H THCbMeHHOW ¢opme. Ocoboe BHHMaHHE TpPHU OpTaHU3AINH
OKCHEPUMEHTa CIEAyeT YyIACIUTh U3YYCHHIO M COOJIOACHUIO TEXHUKHA O€30MacHOCTH
(ITpunoxenue 2).

IIpoecpamma eueypounoll OdeamenvHocmu «Xumus 6 Ovimyy paccyumana Ha 68 4acoB H
MOJKET OBITh PeaTN30BaHa KaK B OT/AEIHHO B3STOM KJIACCE, TAK i B O0OBbETUHEHHSIX 00YJarOIIUXCS
OJIHOM BO3PACTHOM TPYIIIIBI.

Cpoxk peanuzayuu npoepammul — 1To1.

Dopma opeanuzayuu — BHEYpPOUHAs JNesATENbHOCTh. [Iporpamma mpeamnosaraer npoBeieHHE
PETYISIPHBIX €KEHECIbHBIX BHCYPOUHBIX 3aHATHH ¢ 00yJatomuMucs

Ha meopemuueckyto yacmo oTBesiIcHO 16 4acoB, Ha npakmuyeckyro yacms - 18 4acoB, U3 HUX
24aca — Ha BBIMIOJIHEHHE U 3AIIUTY UCCIIEI0BATEIBCKOTO MIPOCKTA.

Memoowvl u npuemvt desmenvHocmu: dBPUCTUUCCKAsE Oecena, opraHu3alys HaOIOISHUS TIPH
MPOBEJICHUU JCMOHCTPAIIMOHHOTO J3KCIIEPUMEHTa, padoTa TMOJ PYKOBOJICTBOM YYHTENS U
camocTosITeNlbHAs padoTa O0OyYalOIIUXCS MO MPOBEACHUI0 XMMHYECKOTO HSKCIEPUMEHTa,
WHTETPUPOBAHHBIC ITO3HABATEIbHBIC 3aJIaHUs, MPOSKTHO-UCCICAOBATEIbCKAS JEATCIEHOCTD
oOyuaroluxcsi, TBOPYECKUE 3aJaHusl, PEIIeHUE Pa3IWYHBIX PACUETHBIX 3a7ad (B TOM 4HCIE
MTOBBILIEHHOT'O YPOBHS CII0)KHOCTH).

Dopmbl KOHMPOJA 32 YCBOEHUEM MaTepuana:

»  YCTHBIA KOHTPOJIb: OTBETHI Ha BOIIPOCHI, BHICTYIUIEHUE C COOOIICHHEM;

» T[HCHMCHHBI KOHTpPOJIb. pEIICHHE pACYCTHBIX 3alla4, MOJrOTOBKA IHCHhMEHHOTO
COOOIIICHUS,

» OKCIICPUMCHTAIBHBIA  KOHTPOJb: HAONIOJICHHWE 33  BBINOJIHCHUEM XHMHUYECKOTO
OKCIEpUMEHTa Ha 3aHSATHH, COCTABJIICEHHE IUIAHA DPAa3JIENCHUs] TMPEIJIOKEHHON CMECH W €ro
OCYIIIECTBIICHUE HA MTPAKTUKE;

»  3ammTa MpoeKTOB.

3aBepiaeTcs OCBOCHHE MIPOrpamMMBbl npecTaBICHUEM pe3yabTaToB cBoeH
uccnenoBarenbcekoit padotsl (IIpunoxenue 3).

Ha 3aHATHAX UCTIONB3YIOTCS pasHbie 8U0bl KOHMPOIA: TEKYIIHH, TPOMEXYTOUHBIH,

WUTOTOBBIM.

Texymuit KOHTPOJb OCYIIECTBISIETCS TOCPEICTBOM HAOMIOAEHHUS 32 JesTeNbHOCTHIO
oOydaromuxcs. Ha KaXIOM 3aHSATHU 3alOHSICTCS JIUCT Y4eTa JIOCTHIKCHUU OO0yJaromIuXcs
(ITpunoxenue 4).

HTOTOBBIM KOHTPOJIEM SIBISICTCS «KOHEUYHBIA TPOJYKT» ICATCILHOCTH - 3auyuma npoekmd.
Jlygmve mpoeKkThl OOy4aroumxcs OTOUPAIOTCS IS y4acTHs B HAyYHO-MPAKTUYECKUX
KOH(EPESHIMSIX PA3JIMIHOTO YPOBHS M BO BCEPOCCUUCKHX KOHKYPCAX MCCIIEIOBATEIIbCKUX paboT
Ha MHTEPHET MmopTajax.

TemaTtnka TTPOEKTOB MOXKET OBITh Pa3HOOOpPA3HON W JIOJMKHA COOTBETCTBOBATH WHTEpECaM
obyuatomuxcs (I[Ipunoxenue 5).

OcHOBHbIE IPUHIUIIBI TPOTPAMMBbI

Ilpunyun npupooocoobpaznocmu

[To3naBaTenbHas JEATEIHHOCTh OOYYAIOIIMXCS OCHOBBIBACTCS Ha HAYYHOM ITOHUMAaHUHU
B3aMMOCBSI3U €CTECTBEHHBIX M COIMAIBLHBIX MPOIIECCOB, COTJIACOBBIBACTCS C OOIIMMHU 3aKOHAMH
MPUPOJBI M YEJIOBEKAa, BOCIHUTBHIBACT €r0 COTJIACHO MOy W BO3pacTy, (GOPMHUPYET Yy HETro
OTBETCTBEHHOE OTHOIIIEHHE 32 PA3BUTHE CaMOTO ceOsl.

Ilpunyun Kynemypocooopaznocmu

[To3naBaTenbHass  JEATENBHOCTh  OOYYAIOIIMXCS ~ MOMOTAeT  pacTylIeMy  YelOBEKY
OpPUEHTHPOBATHCS B TEX U3MEHEHUSX, KOTOPhIE MOCTOSHHO MPOUCXOAAT B HEM caMoM, B cdepe
HayKH, KyJIbTYPBI 3I0POBbS, B OKPYKAIOIIIEM €ro MUpE.



Ilpunyun xonnekmugnocmu

KomnekTuBbl pa3nuyHOro TUMAa NAlOT IOHOMY YEJIOBEKY OMNBIT U3HU B OOIIECTBE, OIBIT
B3aMMOJICHCTBUS C OKPYXKAIOIIUMH, MOTYT CO3/IaBaTh YCJIOBHS ISl TIO3UTUBHO HAIPABICHHBIX
CaMOII03HAHUs, CAMOOTIPEICNICHUS U CaMOpeau3allii B TO3HABATENIbHOM J1eATEIbHOCTH.

Ilpunyun ouanocuunocmu

JlnanoruyHoCTh HE MpeArojaraeT paBeHCTBa MEXAY MelaroroM U oOydaromuMmcs (B CHILy
BO3PACTHBIX Pa3IMuWii, HEOJMHAKOBOCTH ONBITA M ACCUMETPUYHOCTH COLMAIBHBIX POJICH), HO
TpeOyeT UCKPEHHOCTH U B3aMMHOT'O TIOHUMaHUs, IPU3HAHUS U TPUHATHUS.

Ilpunyun npoexmuocmu

JlesTensHOCTh TeAarora JOJDKHA ObITh OPUEHTUPOBAHA Ha IMOATOTOBKY M «BBIBEICHUE»
00y4aroIerocsi B CaMOCTOSTEIIbHOE IMPOEKTHOE JICHCTBUE, pa3BEPTHIBAEMOE B JIOTUKE 3aMbICET —
peanuzanus - peduaexcus.

Ilpunyun noodeprcku camoonpeoenenus

CamoomnpezeneHrue B IO3HABATEILHOM JIEATEIILHOCTH - Mpolece GOPMHUPOBAHUS YETOBEKOM
OCMBICIICHHOTO ¥  OTBETCTBEHHOIO OTHOILIEHUS K OKpYXKarolleil JAelcTBUTEIbHOCTH.
[Ipuobperenne o0OydYalOUIMMHCSA OIBITA CAMOOMNpEICNCHHUsI MPOUCXOMUT B  Mpolecce
HCCIIEIOBAHMS, OTKPBHITOTO 00CYXKICHUS Pe3yIbTaTOB HAOMIOICHUN U SKCIIEpUMEHTA.

Jis  peanm3anmuu  MPOrpaMMbl  BHEYPOYHOH JESATCILHOCTH HEOOXOAMMO TEeXHHYECKOoe
OCHAILIEHHE:

» nabopaTopHOe 000pyI0OBaHNE KAOMHETAa XUMUHY;

» Habop XMMHUYECKHMX PEaKTHBOB U HarIsAHbIX mocobuit (ITpunoxenue 6);

»  KOMIIBIOTEP U TIPOCKTOP JIJIsi 0OpaOOTKH U IIPEICTABJICHUS PE3yIbTAaTOB PAOOTEHI.

Opranu3zaiys 5KCKypcHil B MEAMYHKT, B CTOJIOBYIO, B allT€Ky, B KOCMETUYECKHI CallOH U B
Mara3uH CTPOWMTEIBHBIX MATCPUAIIOB WJIH TMPHUTJANICHHE CHCIUAIMCTOB O3TUX H JPYTUX
YUpPEKIEHUN Ha BHEYpOUYHble pa0OTBl pPa3HOOOpA3sAT 3aHATHS, CHCNAIOT UX Oosee
MIPUBJICKATSILHBIMHA U UHTCPECHBIMU IS YUAIHXCS.

JlanHasi mporpaMma Mo:keT ObITh 0CBOeHA U peajin3oBaHa B OY paznuyHOro THIIA.

2. IITAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS OBYYAIOLLIUMUCSH
MPOI'PAMMBI BHEYPOUYHOM JAEATEJBHOCTH

B xonme peammzanuu mnporpammbl «XuMHsT U ObIT» Oyzner oOecnedeHo JOCTH)KEHHE
00yYaroImuMHUCs CIeTYIOIUX BOCTIUTATEIbHBIX PE3YIbTATOB U 3(P(PEKTOB TpeX ypOBHEN:

1. Pesynbrarel mepBoro ypoBHS (mpuoOpeTeHHe OOydaroIMMCs COLMAJIBHBIX 3HAHWM,
MIOHMMAaHMsI COLIMAIBHOM peaNbHOCTH M MOBCEAHEBHOM KHU3HH): MPUOOPETEHUE 00YUarOIIUMHUCS
3HaHUW O MpaBHJIAX 3/I0POBOTO U 3KOJOTUYECKH 11€JIeco00pa3Horo odopasa KHu3HU, 0€30IacHOTr0
JUIS YeloBeKa M OKpY)Karolled cpeibl, O MpaBWiaX KOHCTPYKTUBHOW TpyHmoBoil paboThl, 0O
croco0ax MoucKa, HaXOXAeHUs U 00padOTKM MH(OPMAINH; O JIOTUKE U MpaBHJIaX MPOBEACHUS
HAy4YHOT'O UCCIIEI0BAHUS.

2. Pesymbrarel BTOporo ypoBHS ((hopMupOBaHHME MO3UTHBHOTO OTHOIIEHHS O0YUYaIOMIerocs
K 0a30BBIM IIEHHOCTSM HaIllero oOIIeCTBa M K COIHAIbHOW PEaTbHOCTH B LIEJOM): pa3BUTHE
LIEHHOCTHBIX OTHOIICHUH 00yUaroerocss K Tpyay, 3HaHUsIM, CBOEMY 3710POBbIO M 3KOJIOTHH.

3. Pesynbrarhl TpeTbero ypoBHs (mpuoOpeTeHre 00y4yaromuMCs OIbITa CAaMOCTOSTENEHOTO
COLIMAJILHOTO JEMCTBUs): MPUOOpETEHHE OIbITa MCCIEI0BATENbCKONW JAESITETbHOCTH, OIbITa
MyOJIMYHOTO BBICTYIUIEHUS IO MPOOJEMHBIM BONPOCAM, OINbITA COBMECTHOM NESTEIBHOCTH C
JPYTUMH JTIOAbMH B X0J1€ UCCIIEJOBAHMSI OKPY>KAIOIIEr0 MX MUKPOCOILIUYMA.

JIN4HOCTHBIE YHHBEpPCAJIbHbIE YUeOHbIe AelicTBUS

VY obyuatomierocst 0ynyT chopMUpOBaHBI:

» OTBETCTBEHHOE OTHOUICHUE K YYCHHIO;

» TOTOBHOCTH M CITOCOOHOCTB K CAMOPa3BHUTHIO U CAaMOOOPa30BaHHMIO,

» TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M TIOCTPOSHHIO JalbHEHIield oOpa3oBaTenbHON
TPAEKTOPUM HA OCHOBE YCTOWYMBBIX IIO3HABAaTENIbHBIX HHTEPECOB U  (POPMHUPOBAHUS
YBa)XXKUTEILHOTO OTHOLIEHMSI K TPYLY;



» 1IeJIOCTHOE MHPOBO33pDEHHE, COOTBETCTBYIOIEE YPOBHIO  Da3BUTUS HAyKH U
OO0IIECTBEHHOH MPaKTHKH;

»  OCO3HAHHOE, YBXKUTEIBHOE U JT0OPOXKEITATEIBHOE OTHOILICHUE K IPYTOMY YEJIOBEKY, €ro
MHEHUIO H MHPOBO33PCHHUIO;

» TOTOBHOCTH BECTHU JIUAJIOT U JIOCTUTaTh B3aMMOIIOHUMAHHS;

» KOMMYHUKATHBHAsi KOMIIETCHTHOCTh B OOILICHUU U COTPYAHUYECTBE CO CBEPCTHHKAMU U
B3pOCIBIMA B IIpOIecCe y4eOHO-HCCIEeIOBATEIbCKONW, TBOPYECKOH ¥ JAPYTHMX BHJIOB
JESATEIbHOCTH;

»  IIGHHOCTb 3JJ0POBOr0 M 0€30I1aCHOr0 00pa3a XKHU3HH;

»  OCHOBBI PKOJIOTHYECKOM KYJIbTYPhl U Pa3BUTHE OIBITA YKOJOTMYCCKH OPHEHTHPOBAHHOM
pedIIeKCHBHO-OIICHOYHON M IPAKTUYECKO IEATEIbHOCTH B XKU3HEHHBIX CUTYAIUsX.

PeryasiTuBHbIe yHUBepcaJIbHbIE Y4eOHbIE 1eiiCTBUS

BeinmyckHuK Hayuures:

»  CaMOCTOSATEJIBHO CTaBUTH LIEIH CBOECTO O0YUYCHHS; CTAaBUTh U (JOPMYIMPOBATH JIIsI CeOst
[I03HaBaTeNIbHbIC 33/Ja4H;

» pa3BUBaTh MOTHBHI U HHTEPECHI CBOCH IMO3HABATEILHON JAEATEIHLHOCTH;

»  CaMOCTOSATEJIFHO IUIAHUPOBATH ITYTH TOCTHKCHHUSI CBOHX LICIICH;

» BbIOMparh Haunboinee >(P(PEKTUBHBIC CIIOCOOBI pEIIeHHs] Y4eOHBIX M MO3HABATEIbHBIX
3ajay;
COOTHOCHUTB CBOU JIEHCTBHUS C IJIAHUPYEMBIMH pe3yJbTaTaMu;
OCYILIECTBIISATH KOHTPOJIb CBOEH JI€ATEIbHOCTH B IIPOLIECCE TOCTHKEHUS PE3YIIbTaTa;
KOPPEKTHPOBATh CBOU JIeHICTBUS B COOTBETCTBUHU C CUTYyallUel;
OLICHHMBATh IIPABUJILHOCTD BBINOJIHEHUS YU€OHOM 3a/1a4ul U BO3MOXKHOCTHU €€ PELLICHMS;
BJIaJIeTh OCHOBAaMH CAaMOKOHTPOJIS,, CAMOOLIEHKH, IPUHSTUS PEIICHHH;
OCYIIECTBJISITh OCO3HAHHBIN BHIOOP B yUeOHOM U MMO3HABATEIHLHOU JEATEIILHOCTH.

YVVVYVYYYVY

Ilo3HaBaTebHbIE YHUBEpPCAJIbHBIE YUeOHbIE 1eiicTBUSI

BrInmycKHUK Hay4UTCS:

»  ONpeACsATh MOHSTHS,

» co31aBaTh 0000IIEHNS;

»  yCTaHaBJIMBATh AHAJIOTHH,

» KJIacCUUIMPOBATh, CAMOCTOSITEIILHO BBIOMPATh OCHOBAaHUS W KPUTCPUH  JUIS
Kiaccu(uKanuy;

»  yCTaHaBJIMBATh MPHUYNHHO-CJICICTBEHHBIC CBSI3H;

»  CTPOUTb JIOTHYECKHE PACCYXKICHUS, YMO3AKITFOUCHHUS;

»  JIeJlaTh BBIBOJIBI;

» TNPHUMEHATh M NpeoOpa30BbIBATh 3HAKW M CHMBOJIBI, CXEMbl U MOJCTH JUIS PEIICHUS
MMO3HABATENIBHBIX U yUEOHBIX 3a/1a4;

»  BIIaJeTh HABLIKAMH CMBICJIOBOTO UYTCHHUS;

» OCYIIECTBIIATH PACIIUPEHHBIA TIOUCK WH(GOpPMAIMM C HWCIOJIB30BAHUEM PECypCcOB
oubnmorek u cetu IHTEepHET.

KomMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIe el cTBUS

BBINyCKHUK HAy4HTCS:

> AJICKBATHO HCIIOJIB30BAaTh KOMMyHI/IKaTI/IBHI)Ie, Hpe>1<)1e BCCro — pequLIe, Cpe)ICTBa JJISL
pelIeHHsI pa3THYHBIX KOMMYHUKATUBHBIX 33]1au, BIaJICTh MOHOJOTHUECKOW KOHTEKCTHON PeUbio
U JAUajorudeckor popMoil KOMMYHHKAIMH, UCTIOJIb3Ysl, B TOM YHCJIE CPEACTBA U UHCTPYMEHTHI
UKT;

» pa0boTaTh MHIUBUAYAJILHO U B TPYIIIIE,

> OpFaHI/ISOBBIBaTI) y‘-Ie6HOG COpr,)IHI/ILIeCTBO nu COBMeCTHYIO NCATCIIBHOCTD C quTeneM nu
CBEPCTHUKAMU;

» HaXOAWThH OOIIee pelIecHue;



» paspematb KOHQUIMKTBI Ha OCHOBE COTJIACOBAHMS TIO3WIMA W y4eTa HWHTEPECOB
MapTHEPOB;

» (opmynupoBaTh, apryMEeHTHPOBATh H OTCTAMBATh CBOE MHEHHUE U TIO3UIIHIO;

» TMOHHMATh OTHOCHUTEIHHOCTh MHEHHH M MOJIXOI0B K PEIICHHUIO TPOOIIEMBL;

»  OCYUICCTBJISITh B3aUMHBIH KOHTPOJb W OKa3blBaTb B COTPYAHHYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIIb;

» JIONyCKaTh BO3MOXKHOCTH CYIIECTBOBAHHUS Y JIFOJICH pa3IMYHBIX TOYEK 3PCHHUS, B TOM
4lC/ie HE COBMAJAIOLUIUX C €ro0 COOCTBEHHOW, M OPUEHTHUPOBATHCS HA IO3MILMIO NApTHEpPA B
OOICHUH U B3aUMOJCHCTBUH.

IIpenmeTHblIe pe3yabTaThl
JOJKHBI 00€CTICUUTH:

» 0CO3HaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIACTH
COBPEMEHHOI'0 €CTECTBO3HAHMUS;

» OBIIQJICHHE OCHOBAaMH XHWMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3HPOBATH U
OOBEKTUBHO OLICHUBAThH KU3HEHHBIE CUTYAIlMH, CBSI3aHHBIE C XMMHUEH, HaBbIKaMH 0€3011acHOTO
O6paHIeHI/I$I C BCIIECTBAMHU, HUCIIO0JIb3YCMbIMHU B HOBCGZIHGBHOﬁ JKU3HH; YMCHHUECM aHAJIM3UPOBATH
U IUIAHUPOBATh SKOJOTHYECKH O€30MacHOEe IMOBEJCHHE B LEISIX COXPAHEHHs 3JI0pPOBbI H
OKpY>Karolllen CpeJibl;

» (GOopMUpOBaHHWE YMCHHHA YCTaHABIMBATH CBSI3W MEXKIYy pEaTbHO HAOJIOTaeMbIMH
XUMHYECKUMH SIBICHUSIMH U TPOIECCAMM, MPOUCXOISIIMMU B MHKPOMHUpPE, OOBSCHATH
3aBUCUMOCTDb MIPUMCHCHUS BCUICCTB OT UX CBOfICTB;

» T[PUOOpPETCHHE OIbITa WCIOJB30BAHUS PA3JIUYHBIX METOJOB HW3YUYCHHs BEIIECTB:
Ha6J'IIO[[€HI/I$I 3a UX MMPEBPAIICHUAMU IIPU TPOBCACHUN HCCIOKHBIX XUMUYCCKUX SKCIICPUMCHTOB
C HCTIOJIb30BaHHEM J1a00PaTOPHOTO 00OPYIOBAHUS U IPUOOPOB;

» (dopMUpOBaHUE MPEICTABICHUI O 3HAYCHUN XUMHUECKON HAYKH B PEIICHUN
COBPEMEHHBIX IKOJIOTUYECKUX MPOOIIEM.



3. TEMATHYECKHUM IIJIAH IPOT PAMMBI

No Tema KonuuecTBo uacon
BCETO \ Teopust \ MPaKTHKA
|. BBenenue (34)
1. BBoanoe 3ansatue 1 1 -
2. 3HaKOMCTBO C KaOMHETOM 1 - 1
XUMHH U U3y4EHUE TEXHUKU
0e301macHOCTH
3. 3HAKOMCTBO C 1 - 1
1a00paTOpHBIM
00opy0oBaHUEM
I1. ITpuroroBienne pacTBOPOB B XUMHUYECKON JIAOOPATOPUH U ObITY (44)
1. Posb pacTBOpOB B JKU3HU 1 1 -
YeJIoBeKa
2. Bupl pactBopoB 1 1 -
3. Brruncnenmne Maccol BOABI
M BEILECTBA, HEOOXOIUMBIX 1 - 1
JUTSL IPUTOTOBIICHUS
pacTBOPOB B OBITY
4. [IpuroroBnenue pactBopa 1 - 1
C 3a/IaHHBIM 3HAYCHHEM
MAacCOBOH JI0JIU
PacTBOPEHHOIO BEIIECTBA
I1l. Xumus Ha okorike (54)
1. KomHatHbI€ pacTeHus: 1 1 -
pa3HooOpa3ue BUIOB
2. YX0J13a paCTCHUSIMH 1 1 -
TIOJIUB, PHIXJICHUE U
MOJIKOPMKa yI0OpEHUSIMU
3. Onpenenenue pH 1 - 1
MMOYBEHHOTO PacTBOpa
4. IIpuroroBnenue pacreopa 1 - 1
MUHEPAITBLHOTO YA0OpeHUS
5. XHUMHYECKHUE CPEACTBA 1 1 -
3alIUTHl U pOCTA PACTEHUI
IV. Xumus Ha kyxHe (84)
1. YHUKaIbHOE BEUIECTBO- 2 1 1
BOJIA
2. [IpoaykTsl nUTaHUS 1 1 -
[IpoaykTOBas 3TUKETKA U
MUIIEBBIE JOOABKU
3. Pacuer cyrounoro 1 - 1
paIroHa MUTaHus
4. Texnonorus 1 1 -
MIPUTOTOBJICHUS TTUTIIN
5. KoncepBaHThI. 1 - 1
[Tpurorosnenue 9%
pacTBOpa YKCYCHOM KHUCIIOTBI
n3 70% pacTBopa 3cCeHIUn
6. BurtamuHe!. 1 - 1
Omnpenenenue Butamuna C
B LIUTPYCOBBIX




7. Kaxk mpaBmibHO 1 1 -
coOmronath nuety? 310poBoe
MUTaHNe
V. Xumus nekapcts (54)
1. JlomanHss anreuka 1 - 1
2. [IpaBuna npuema 1 1 -
JIEKapCTBEHHBIX CPEIICTB
3. IlepBas momorp npu 1 - 1
OTpaBJICHUSX, TPAaBMaX U
0)Korax
4. duroneveHue. 1 1 -
JlexapCTBEHHBIE PACTCHUS HA
rpsaKe
5. O nekapcTBax U sijax 1 1 -
V1. Ypoku Moiigoasipa (54)
1. O MbuTE 1 1 -
2. O 3y6HOI1 sManu 1 3yOHOM 2 1 1
nacte. [ urueHa nonocTu pra
3. CpencTBa no yxoay 3a 2 1 1
BOJIOCAMH U TEJIOM
VII. PaboTa Hax uccneqoBaTeIbCKUM IMTPOSKTOM (4 )
BCEro \ 34y \ 164 \ 18y
VIII.Beenenue (34)
1. [Tonsitue 06 1 1 -
HCCIIeI0BATENLCKOM
JeSITeTbHOCTH
2. AJNTOPUTM HCCIIEIOBAHUS 1 1 -
3. Kak coctaBuTh OTUET 1 1 -
HCCIIEN0BATEIBCKON
JeSITeTbHOCTH
[X.Cmecu u crioco6b! ux pazaeneHus (144)
1. YucTele BelllecTBa U 1 1 -
cMecH BelecTB. Bubl
cMmecei
2. OrcrauBanue, 2 1 1
(buIbTpOBAaHUE U BO3TOHKA
3. Brimmapuanue. [leperonka 2 1 1
4, Kpucrannmzanusi. 2 1 1
BricanuBanue
5. OKCTpakuus 2 1 1
6. AncopOuwmst 1 gecopOorus 2 1 1
7. Xpomarorpadust 2 1 1
8. Pa3jenenrie MUrMeHTOB, 1 - 1
W3BJICYCHHBIX U3 3€JICHBIX
JTUCTHEB PACTCHHM
X.Ceroans y Hac cTupka (34)
1. Omnpenenenne KeCTKOCTH 1 - 1
BOJIBI U €€ YCTpaHEeHUe
2. CuHTeTHYECKHE MOIOIINE 1 1 -
CpeacTBa, OTOETUBATENN U
AQHTHUCENTHUKH.




3. | Xumuncrka na nomy \ 1 \ - \ 1
XI.KocMmeruka u xumus (44)
1. [TonsiTuE 0 KOCMETHKE. 1 1 -
Hocurenu 3anaxa

2. Kpema u ux paznoobpazue 1 1 -

3. OrnpeneneHne TUIA KOXH 1 - 1
JUIa ¥ TO00p JIMHUU yXO#a

4. BonmeOusie 1 - 1
MIPEBPAIICHUS PUYECOK

XIl. Pemont B kBapTupe (3u4)

1. Bupl ctporTenbHbIX 1 1 -
MaTepHUaJioB

2. Kpacku: mHOTOOOpasue n 1 1 -
COCTaB

3. [IpuroroBneHue Kpacok 1 - 1

X, Xumust u okpyxaromas cpena (24)

1. OrnacHEbIe BellecTBa U 1 1 -
(bakTopsl B OBITY.

2. Kak ymyqmms 1 - 1
9KOJIOTMUYECKYIO0 00CTaHOBKY
B 1oMe?

XIV. Pabota Haj ucciie10BaTeIbCKUM MPOEKTOM (54)
BCETO | 344 16 | 18




4. COAEP)KAHUE
|. BBenenue (3u)

BBoanoe 3anstue. Llenn u Ha3HaueHHE KPy)KKa. 3HAKOMCTBO C YYALIUMHCA M OOCYXICHUE
iaHa paboThl KpyXkKa. 3HAYUMOCTh XMMUYECKUX 3HAHUM B MOBCEIHEBHOM KH3HU YEIOBEKa.
Metoapl u3yueHus okpyxarouiero Mupa. OCHOBHOM METOJA HCCIEAOBAHUS — XUMHUYECKUHI
sKcriepuMeHT. [IpoHuKHOBEHHE XMMUU BO BCE 00JIACTH JKU3HU YeJIOBEKa.

3HAaKOMCTBO C KaOWHETOM XWMHUU W HW3YyYCHHE MpPaBWI TEXHUKU Oe3omacHocth. [IpaBumia
Oe3omacHoil paboThl B KaOMHETE XUMUU, U3y4YE€HUE MPABUI TEXHUKH 0€30MacHOCTU M OKa3aHUs
MepBOI TOMOIIHU, UCIIOJIb30BAHUE TPOTHUBOIIOKAPHBIX CPEJICTB 3aAIIUTHI.

3HAKOMCTBO ¢ JIaOOpaTOPHBIM 000pYyI0BaHHEM. 3HAKOMCTBO C Pa3fgaTOYHBIM 000PYJOBaHHEM
JUIS TIPaKTHYECKUX W Jab0opaTopHbIX paboT. OCHOBHBIC HABBIKH PAOOTHI C XUMUYECCKHUMH
peakTuBaMu U J1abopaTOpHBIM 000pyI0BaHUEM, UCIIOIH30BAHUE 110 HA3HAUYCHUIO.

I1. [IpuroToB/ieHHe pacTBOPOB B XUMHYECKOMH J1a0opaTopuu U ObITY (44)

Ponb pacTBOpoB B kM3HHM uenoBeka. O3HAKOMIICHHE YYalllUXCsl C MPOILIECCOM PaCTBOPEHUS
BEIIECTB.

Bunet  pactBopoB. HachllleHHbIE, HEHACBHIIIEHHBIE U  TEPECHIIICHHBIE  PaCTBOPHI.
[IpuroToBneHue pacTBOPOB U HCIIOJIb30BaHME HX B JKW3HU. [loHsATHS: MaccoBas noiid
PacTBOPEHHOIO BEILIECTBA, Macca pacTBOpPa, Macca pacCTBOPEHHOTO BEIIECTBA.

Ipaxmuueckue 3anamust

1. Beoluncnenue Macchl BOJABI M MAacChl BEUIECTBA, HEOOXOIUMBIX MJIsi MPUTOTOBIICHUS
pacTBOpOB B OBITY.

2. [IlpuroroBieHue pacTBOpa MOBAPEHHON COJIM C 3a/laHHBIM 3HAYEHHEM MAacCOBOHW J10JIU
PacTBOPEHHOI'O BELIECTBA.

I1l. Xumusa Ha oxomke (54)

KomuaTHbie pacTeHus: pasHooOpa3ue BUJIOB.

VYX0/1 32 pacCTeHUSAMHU: MIOJIUB, PHIXJIEHUE U MTOJAKOPMKA YIOOPEHUSIMH.

XUMHUYECKUE CPEJICTBA 3aLIUTHI U pOCTa paCTeHU. Mepbl PeI0CTOPOKHOCTH B paboTe.

Ipaxmuueckue 3anamust

1. Omnpenenenue pH noyBeHHOrO pacTBOpa.

2. IlpuroroBieHue pacTBOpa MUHEPATHHOTO YIOOPEHUS.

IV. Xumus Ha kyxue (84)

VYHukanpHOe BelecTBo-Boja. CTpOEHHE MOJIEKYJIBI BOJBI, €€ aHOMalbHbIE CBOMCTBA. Bona-
pactBopuTtenb. Boga-ocHoBa xuBoro. CojepkaHue BOJABI B KUBBIX opraHuzMax. Kpyroopor
BOJIbI B Iipupoae. [ mobanbHbIil THApOIOrnYeckuid MUK Bobl. [IpobiaemMa OUMCTKH CTOUHBIX BOJI.
DKOHOMHMSI BOJHBIX pecypcoB. COBpeMEHHBIE CITOCOOBI UCCIIEIOBAHUS BOIOITPOBOTHOM BOJIBI.

ITponykTel nutanus. IlponykroBas sTukeTka. [IumeBble 100aBku U ux 3HaueHue. Hurpartel B
MUK 4yenoBeKka. Bo3MoXkHBIE 3arps3HUTENN NUIIHM. BiusHue Ha OpraHu3M yesnoBeka OeNKoB,
KUPOB U yrieBoJoB. TexHosorus mnpurorosineHus nuiy. IIpaBuia Bapku Msca, OBOLIEH,
KOHCEPBUPOBAHUS M XpaHEHHUs MUIIEBBIX MPOAYyKTOB. Butamunsl. Kak mpaBuibHO mogo6path u
IIPUHMMATh BUTaMUHBIL. J[MeTa: 3a 1 IpOTUB. 3J0POBOE TUTAHUE.

TexHonorus npurotoBiaeHus nuuy. Bapka, TymieHue, xapka MpoyKToOB.

KoHcepBanTbl. Poib KOHCEPBAaHTOB B XpAaHEHUHU NPOAYKTOB ITUTAHMUS.

Butamunsl. Butamunst A, B, C, ]I, E; ux 6uonornyeckoe 3HaueHUE I OpraHu3Ma 4eIoBeKa.

Kak npaBuiibHO co0oaTh JUeTy. 310pOBOE MUTAHHE.

Ipakxmuueckue 3anamust

1. Pacuer cyTouHOro pannoHa MUTAHUS.

2. OuncTKa BOJBI B IOMAITHUX YCIIOBHSIX.

3. IIpurorosnenue 9% pactBopa ykcycHO# kuciaoTsl U3 70% pacTBopa SCCEHIHH.

4. Omnpenenenue ButamuHa C B IUTPYCOBBIX.

V. Xumus jgexapcts (54)

JlomamHsas anreuka. IlepedeHp BemiecTB M MX Ha3HadeHUE. XPAHEHHUE JIEKAPCTBEHHBIX

IIPENnapaToB B JJOMAIIHUX YCIOBUSAX.



[IpaBuiia npruemMa JieKapCTBEHHBIX CPEACTB.

®durosieuenue. JlekapcTBeHHbIE paCTEHUs HA IPSIKE.

O nekapcTBax U sfgax.

Ipaxmuueckue 3anamust

1. KoMmmiekroBaHue JOMAIIHEN alITEUKH.

2. TlepBas moMOIIb P OTPABICHUAX, TPABMAX M 0XKOTaX.

V1. Ypoxu Moiigoasipa (54)

O wpbuie. CocTaB, CTpOEHHE, CBOMCTBa, MCTOpHUs MbUIoBapeHus. Onpenenenue pH cpenbl
BOJTHOTO PAacTBOpa Pa3IMYHBIX BUOB MbLIA.

O 3y0OHOM smaiu u 3yOHOW macre. ['mruena momoctu pra. 3yOHas macta Kak CPEICTBO IO
yxoay 3a 3y0amu. OCHOBHBIC JCHCTBYIOIIME BEIIECTBA. 3HAUCHUE COCAMHCHMN (Topa st
YKperieHus: Malii. XMMHUYECKHU COCTaB U CBOICTBA BOJIOC U KOXKH YEJIOBEKA.

CpenctBa 1o yxoJy 3a BOJOCaMu, X BUABI U HazHadeHue. [llamnyHu, 6anb3aMbl, MaCKU JIJIs
BOJIOC M UX MpeJHa3HAUYCHUE.

IIpakxmuueckoe 3anamue

CpaBHUTEINBHBII aHATH3 COCTaBa Pa3IMUHbIX BUJOB 3YOHBIX MACT.

Jlabopamopnuiii onvim

Omnpenenenue pH cpeapl BOJHOTO pacTBOpa pa3iMyUHbIX BUOB MbLIA U TeJIel I Ayla.

VIl. PaGoTa Ha/1 HCCIe10BATEILCKUM NPOEKTOM (4 1)

TpebOoBanust k 3ammte npoekTa. Beibop Tembl uccnenoBanus. @opMyIupoBKa 1EU U 331a4
uccienoBanus. BeiiBmwkenue rumnore3bl. 0030p MHOOPMAMOHHBIX UCTOYHUKOB. IlocTaHoBKa
skcriepuMenTa. BreiBonbl u 3akmoueHue. Odopmienue oryera. [lyObnuyHoe BbICTyIUIEHHE U
3aIUTa UCCIIET0BATEIBCKOM PabOThI (TIPOCKTA).

VIII. BBenenue (34)

[TonsiTre 06 uccienoBaTenbCckon AesTenbHOCTU. OOBEKT U CyOBEKT uccieqoBanus. Bunubl u
KPUTEPUHU HAYYHO-UCCIIEI0BATENHCKON IeaTeIbHOCTH. DOpMBI HCClieI0BaTEIHCKON PaOOTHI.

AJNTOpPUTM HCCIEOBaHUI: BBIABIEHHE M OOHapy>KeHHE MpPOoOJieMbl; (OPMUPOBAHUE TEMBI
HAy49HOTO  WCCJICIOBAHMS;  OINPEACIICHHE  HMCXOJIHBIX  TEOPETUYECKUX  IOJIOKECHHUIA;
CUCTEeMaTH3allusl 3HAaHU, MOTyYeHHEe SKCTIEPUMEHTAILHBIX PE3YIbTAaTOB; O(hOopMIIEHHE U 3alUuTa
oTyeTa.

Kak coctaBuTh OTUET HMCCIIEIOBATEIBCKON AEATENbHOCTH. CTPYKTYpHBIE 3JIEMEHTHI OTYETa!
TUTYJIBHBIA JIUCT; COJEp)KaHHE; BBEJACHUE (AKTyaJIbHOCTh BBIODAHHOW TEMBI, ammapar
HCCIeA0BaHMs, epBOHAYaIbHAs TUIOTE3a, MPEANOoJIaraéMble 3Talbl U METOAbl UCCIEIOBAHUA,
OKHMJIa€MBbIN pe3y/bTaT); OCHOBHAas 4acTh (TEOpHUs, DKCIIEPUMEHT, PE3YJIbTaThl, OOCYXKICHUS
pE3yNbTaTOB); 3aKIOYeHHE (BBIBOJBI, PEKOMEHMAAINN); CHHCOK JUTEPATyphl, MPUIOKECHHS
(Tabnuupl, cxembl, Tpaduky, pUCYHKH, pororpaduu). TpeOoBaHus k ohOpMIEHUIO OTYETA U
MyOJIMYHOMY BBICTYIUICHHIO.

IX. Cmecu u cnioco0b1 ux pasaesienus (144)

Yucmole semecmea u cmecu. Buowt cmeceii. I1oHITHS «UHCTOE BEIIECTBOY», «cMech». CMecu
Y MHIWBHIyaJIbHBIE BeliecTBa. OTHOPOAHBIE U HEOHOPOHBIE CMECH.

Omcmaueanue. @unvmpoeanue. Bozzonka. I lpuHIIMIBI pa3eneHsl CMECE U OUNUCTKU
BemiecTB. OTcTanBanue, PrIbTPOBaHNE KaK METOJIBI OYMCTKH BOJBI OT HEPACTBOPUMBIX YACTHII.
[IpuMeHeHne KoaryisiHTOB JIJIsl YBEJIMUEHUSI CKOPOCTH OCE/IaHUs YACTHI, B3BEIIEHHBIX B BOJIE.
Bo3sronka xak MeToJ| pa3iesieHust TBEPIbIX CMECEH.

Jlabopamopnvie onvimoi

1. Pacrio3HaBanue cMecel M MHIMBHUIYaTbHBIX BEIIECTB.

2. OuncTKa BOJBI OTCTAaWBaHUEM U (PHIBTPOBAHUEM.

3. Pa3nenenne cMecu KpUCTAIUTMYECKHUX XJIOPH/IA HATPHUS U H071a BO3TOHKOIA.

Buvinapueanue. Ilepeconka. OnHOpOAHBIE W HEOAHOPOJHBIE CMecH. PacTBOpBl Kak
OJIHOPOJIHBIE CMeCU. BblneneHue pacTBOPEHHOIO BEHIECTBA W3 PACTBOPA BBITAPUBAHHUEM.
Ounctka Bojbl ieperonkoid. JuctumpoBanHas Bojga. KoHlleHTprupoBaHHbBIE U pa30aBICHHbBIE



pacTtBopbl. MaccoBas 10Jis pacTBOPEHHOIo BemecTBa. [IpuroroBiieHne pacTBOpa M3 HABECKH.
PactBopenne  kak  Qu3MKO-XxMMHMYeckuii  mpouecc.  [maparel.  Kpucramioruapartsl.
Kpucrannu3zanus comneil npu nocTeneHHOM UCIIAPEHUU BOJBI U3 pacTBOPA.

Jlabopamopnvie onvimsi

1. Paznenenue cMecu KpUCTAJUTMUECKOTO XJIOpUAa HATPUS U YTOJIBHOTO MOPOIIKA.

2.IlpuroToBneHne pacTBOpa XJIOpHUaa aMMOHUS U3 HaBecKU. PacueT MaccoBoil monu xmopunaa
aMMOHHS B pacTBOpE.

3. BrIpanuBaHue KpUCTAIOB XJIOPH/Ia AMMOHUS Ha CTEKIITHHOM TUTACTHUHKE.

Kpucmannuzayua. Boicanueanue. PactBopumocts. Kpubbie pactBopuMocTu. HackileHHsle,
HEHACBHIIICHHBIE M TIEPECHIICHHBIE pacTBOPhL. KpucTammuzamuss cojlid MNpU  OXJIAKICHUU
HaChILIEHHOTO pacTBopa. Kpucramnuzanus conu npu A00aBICHUM PA3TUYHBIX BBICATHBAIOIINX
areHToB. KoHlleHTpUpoBaHUE PaCTBOPOB METOOM BbICAJTUBAHMUSL.

Jlabopamopnvie onvimsi

1. BeicanuBaHue xJI0pua HaTpuUs U3 pacTBoOpa.

2. Kpucrannu3zanusi HUTpaTa Kajlusl U3 HACHIIIEHHOTO pacTBOPA.

Ixempakyua. Be1oop pacTBopuTeNs AJi1 NPOBEACHUS dKCTPAKLUU. DKCTPAKIUS BEILECTB U3
TBEPABIX CMeceil. DKCTpakuus BeIIeCTB U3 pPACTBOPOB. Pa3zjeneHue HecMENIMBAIOIINXCS
YKUJIKOCTEN C TOMOUIBIO ICJIUTEIbHON BOPOHKHU. [[puMeHEeHHEe 3KCTpaKIuy.

Jlabopamopnvie onvimoi

1. DKcTpakuus TUTMEHTOB U3 KOPHETIOA0B MOPKOBU U CBEKJIBL.

2. Paznienenne cMecH KpUcTauTndeckux xuopuaa kobdansta (1) u xjaopuma HaTpust METOI0M
AKCTPaKLUH.

3. OkcTpakiusi ofa W3 CHOUPTOBOrO pacTtBopa Hona. Pazgenenue HecMelIMBArOUIMXCS
KUJKOCTEH.

Aocopouus u oecopoyus. Ilpumepsl aacopOIMU U3 MOBCEIHEBHOW XKU3HH. AJICOPOEHTHI.
AncopOuusi BEIIECTB W3 Tra3o00pa3Hol  cpeabl. AcopOIusi BEHIECTB U3  pacTBOpA.
N3buparensHoCcTh ancopounu. O6parumoctsb aacopoiuu. decopbuus. [Ipumenenue ancopOunn
U JIeCOpOIUH.

Jlabopamopnvie onvimoi

1. AncopOrus KaTHOHOB CBMHIIA aKTUBUPOBAHHBIM YTJIEM.

2. Ancopbuus u necopOuus ona.

Xpomamozcpagua. Xpomarorpadusi Kak METO pa3AesieHUust OHOPOIHBIX cMeceld. COpOEHTHI.
Xpomarorpamma. MomnsipHass ~ KOHIEHTpanusi  dKBUBaJeHTOB. CrmocoObl  BBIMOJHEHUS
XxpomaTtorpauu: KOJOHOYHAs, TOHKOCJIOMHAasl (Ha 3aKpelyIeHHOM M HE3aKpEelJCHHOM CJIoe
copOenTa), OymaxHas. Bocxomsmas u KpyroBas Xxpomatorpadus. Xpomarorpaduueckoe
paszleneHue  HEOKpalleHHbIX  HOHOB. [IposiBienwe  xpomaTorpamMMmbl.  B03MOXHOCTH
xpomaTtorpapuu 1Mo UACHTHUPHUKAIMK ¥ KOJIUYECTBEHHOMY OIPEACNEHUIO pa3JeNieMbIX
KOMITOHEHTOB U3 pacTBOpA.

Jlabopamopnvie onvimoi

1. zroToBneHune XxpoMaTorpapuaecKkoil KOJIOHKH.

2. Paznienennie cMecu KaTHOHOB B XpoMaTorpaduyeckoil KOJOHKe.

3. Pa3nenenne cMecu KaTHOHOB Ha CKOPITYTIE KYPUHOTO STATIA.

4. Pa3nenenne cMecl aHHOHOB Ha MOJIU(PUITUPOBAHHOM OyMare U UX WACHTUDUKAIHSL.

Pa3zoenenue nucmenmos, u36ne4eHHLIX U3 3€1AEHBLIX JUCMbEE PACMEHUN. DKCTPaKLUs
MMUTMEHTOB M3 3€JIEHOr0 JIMCTa pacTeHus. PasmuyHbple CMOCOOBI XpoMaTorpaguveckoro
paszieneHus MUTMEHTOB, U3BJICUEHHBIX U3 3€JICHOTO JINCTA PACTCHHUSI.

Jlabopamopnvie onvimsi

1. Tlonyd4eHue CIUPTOBOI BHITSDKKU MUTMEHTOB 3€JIEHOTO JIHCTA.

2. Pa3zgenenue MATMEHTOB 3€JICHOTO JINCTA METOJIOM KPYTrOBOW OyMaXKHOM XpoMaTtorpaduu.
X. Ceroauns y Hac cTupka (3u4)

OmnpeneneHne >KECTKOCTH BOJBI M CHOCOOBI €€ yCTpaHEeHHs. Buibl KeCTKOCTH BOJBI:

BpeMeHHasl U mocTtosiHHass. CrocoObl yCTpaHEHUsI )KECTKOCTH Pa3HOT0 BUA.



CuHTeTH4ecKkue MOIOUIME CPeACTBA, OTOENUBATENN U aHTUCENTHKH. OCHOBHBIE KOMIIOHEHTBI
CMC, ux poab IpH CTUPKE M3AEIUM U3 pa3IMUHBIX BUJOB TKaHEH. YTO O3Ha4aroT SApJBIKM Ha
U3IETHAX.

XumuncTka Ha 1oMy. CpeacTa sl XMMUUCTKH. Y lalleHue MATEH.

Jlabopamopnvie onvimoi

1. OnpeneneHue 5k€CTKOCTH BOJIOIPOBOIHOM BOJIBI U €€ YCTPaHEHHE.

2. VYjaneHue MACISIHUCTOTO ISATHA C U3JIEIHSL.

XI. Kocmernka u xumus (44)

[Tonstue o kocmetuke. Hocurenu 3anaxa. Mictopus nosiBIeHUs U pa3BUTHS KOCMETUKH.
CocrtaB 1 MHOrooOpasue naxy4ux BeIEecTB. DKCTPAKIIMS aXy4yuX BEIIECTB U3 JIEIECTKOB
LIBETOB.

Kpema u ux paznoo6pasue. Koxa, ee crpoeHue 1 TUIIbI KOKU. Buibl KpeMoB, 00pa3yronmx
JIMHUM yXOJa 3a KOKeH JIMLIA, pyK U Tejla. 3aBUCUMOCTb IPUMEHEHMSI KpeMa OT BO3pacTa,
COCTOSIHUS OPraHU3Ma, BPEMEHH CYTOK U BHEIIHUX (akTOpoB. OCHOBHbIE (QYHKIIUU KPEMOB
(YBna)xHeHUE, TUTAaHUE, 3alIUTa) U IPUEMBb] UX HAHECEHUSI.

BouneGHble npeBpalenus npuyecok. XuMus Bojoc 1 Koxu. Tunsl Bojoc. CrnocoOsl
OKpalMBaHus BoJjioc. Bubl kpacureneil (HaTypasibHble U cuHTeTH4Yeckue). [Ipumenenue
MYCCOB, T'€JIei U JIaKOB JJIs YKJIaKU IPUYECKH.

Ipaxmuueckue 3anamust

1. Onpeaenenue TUa KOXKH JHUIA U 10A00P JUHUU YXO/a.

2. YXoJ3a KOXeH pyK.

XII. PemonT B kBapTHpe (34)

Bunel cTpouTenbHbIX MaTepualioB (HaTypalbHble W cuHTeTHueckue). CpencrBa  ams
CKJIEMBaHUS pa3IM4YHbIX MaTepuanoB. KocMeTnueckuii peMOHT CTEH U MTOTOJIKOB.

Kpacku: MHOroo6pasue u coctas. Buabl Kpacok i OTAEIKU CTE€H U MOTOJIKOB. Mephl
0€30MacHOCTH IpU paboTe ¢ HUMH.

IIpakmuueckoe 3anamue

[Ipurorosnenue kpacok

X111, Xumus u okpyxamomas cpeaa (24)

OnacHble BemiecTBa U (akTopsl B ObITY. B3auMocBsA3b XUMHH U SK0JIOTHU. JlecsaTh Haubomnee
OTaCHBIX BEIECTB: METAJUIbI, JIETy4le OpraHUYecKrue COeTuHEeHus, (popManbIerus, NecTUIIbI,
yrapHsblii ra3, bulb, acoecT, OaKTepuu, paguanus, AePUIUT COJIHEYHOTO CBETA.

Kak ynyuymuTe 5KOJOrMyeckyro oOCTaHOBKY B Jome? IIpoekTupyeMm 5KOJIOTHYECKU
Onmaromnonydnbiii oM. CBeT, TeIUlo, HaTypalbHbIE CTPOUTENbHbIE MaTepuajbl, TEKCTUJIb,
3JI0pOBOE NMUTAHHUE U ICUXO0JIOIHYECKHI KOMGOPT.

XIV. Pa6ora HaJ1 HcC/Ie10BATEIbCKUM MPOEKTOM (54)

TpeboBanus k 3ammre npoekTta. Beibop TeMsl nccrienoBanus. @opMynupoBKa LENU U 3a/1a4
uccinenoBanus. BeiiBmwkenue runore3sl. O030p MHPOpMaMOHHBIX HCTOYHUKOB. [locTaHoBka
sKcnepuMeHTa. BpiBoabl u 3axmoueHue. OdopmieHue otyera. IlyOnndHOe BBICTYIUIEHHE U
3aIlUTa UCCIEA0BATEIIbCKOM paboThI (ITPOEKTa).
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[Tpunoxenue 1

PEKOMEHJALIMHA 110 ITPOBEJEHUIO UCCJIEJOBAHUSA

1. TlocraBbTe 11€1H PabOTEHIL.

2. [Ilpomymaiite, dYTO BaM MOHAAOOWTCS, MOATOTOBbTE HEOOXOAMMBIC PpEAKTUBBI U
o0opyoBaHue.

3. TIpomymaiite mocnen0BaTENbHOCTh ACUCTBUN M O€30TIACHOCTH MPOBEICHUS OIBITA.

4. Tlosropure Th npu npoBeaeHNH XUMHUYECKOTO SKCIIEPUMEHTA.

5. IIpu npoBeneHnu pabOTHI TIIATENBHO (GUKCUPYHTE BCe HAOIIOACHUS B TETPAIH.

6. 3anummMre, YTO BaM yJaJIOCh BBICHUTb.

7. TlpoanamusupyiiTe pe3ynbTarhbl pabOTHI.

8. CpemnaiiTe BBIBOJ, JOCTUTHYTA JIU 1I€JIb UCCIIEIOBAHUS.

9. 3amummre, YTO €m1e XOTEIOCh OBl y3HATb.



[Tpunoxenue 2
ITPABUJIA TEXHUKHU BE3OITACHOCTH
IMPU MPOBEJEHUU XUMHUYECKOI'O DKCIIEPUMEHTA

1. Ilpexne 4eM HPUCTYNUTh K BBINOJHEHUIO SKCIIEPUMEHTA, CIEeIyeT IO HMHCTPYKLHH
U3YYUTH U YSICHUTH MOPSAIOK BBITOJIHEHUS MPEICTOSAIIECH PaOOTHI.

2. Cnenyer coOmroiaTh BCe yKa3aHUs y4UTels 110 0€30I1aCHOMY OOpallleHUI0 C PeaKTUBAMH U
000py/ZI0BaHUEM.

3. Ilpuctynars K IpoBEIEHUIO SKCIIEPUMEHTA MOYKHO TOJIBKO C pa3pelleHus] yUUTes.

4. Bo Bpemst paboThI ciIeyeT COOM0aTh YUCTOTY U MOPAI0K Ha pabodyeM MecTe.

5. Yyamuecs, UMerOIME AIUHHBIE BOJIOCHL, HE JOJDKHBI OCTABIIATh UX B PACHYLIEHHOM BHJE,
9YTOObI HCKIIOYUTH BO3MOXKHOCTH HMX CONPUKOCHOBEHHSI C JIaOOPaTOPHBIM 000pPYIOBaHHEM,
pEeaKTUBAaMU U TeM 00Jie€ — C OTKPBITBIM OTHEM.

6. [Tpu BHINOJTHEHNHU SKCIIEPUMEHTA HYXKHO CJIEIUTh, YTOOBI BEUIECTBA HE MOl Ha KOXKY
JIMIA U PYK, TaK KAaK MHOTHE U3 HUX BBI3BIBAIOT Pa3pa)KC€HNUE KOKU U CIIU3UCTBIX 000I0YEK.

7. Hukakue BemiecTBa B 1a00paTOpuH HEJb3sl IpoOoBaTh Ha BKyc. Hioxarh BemiecTBa MOXKHO,
JMILIB OCTOPOXHO HAIpaBisAs Ha ce0sf MX Hapbl WIM Ta3bl JIETKUM JABWKEHHEM DPYKH, a He
HAKJIOHSISICh K COCYZly U HE BJIbIXasl MOJIHOU I'PYJIbIO.

8. PacTBOpHI cienyeT HaJIMBaTh U3 CKISHOK TaK, YTOOBI PU HAKJIOHE ITUKETKA OKa3bIBAJIACh
CBepXy («WTUKETKY — B JIaJoHby»). Kammto, ocraBiytocsi Ha TOpJbILIKE, CHUMAKOT KpaeMm TOH
NOCYIbl, Ky/la HAJTUBAETCS )KUKOCTb.

9. TBepabple ChIlyune pPEAKTHUBHI pa3pemaeTcss OpaTh M3 CKISIHOK TOJBKO C TIOMOIIBIO
ninaresiel uim npooupoxK.

10. 3ampemaercss BBIHOCHTH W3 Ka0MHETa W BHOCHTH B HEro JroOble BemiecTBa 0€3
paspeLIeHns yUUTesl.

11. Ilpu HarpeBaHuM NPOOUPKU OTBEPCTHE MPOOUPKU CIIEYET HAIIPABIIATH B CTOPOHY OT ce0st
U JIpyrux obOydaromuxcs. B TedeHue Bcero mporecca HarpeBaHHs 3alpeliacTcs HaKIOHATbCA
HaJ cOCyJlaMH U 3arjisiibiBaTh B HUX. HenomycTuMo HarpeBaTh COCY/IbI BBIIIE YPOBHS )KHJIKOCTH.

12. 3ampemraercs ocTaBiIATh 0€3 IPUCMOTPA HArpeBaTesIbHbIE TPUOOPHI.

13. O6o0 Bcex pa3nuBax KHIKOCTEH, a TaKKE€ O PACCHITAHHBIX TBEPJABIX PEaKTHBAX HYKHO
COOOIINTh YUUTENIO U ACWCTBOBATH Jajiee MO €ro yKa3aHusM.

14. Vb6opka paboumx MeECT IO OKOHYAHHUU OIBITOB IPOU3BOJUTCS B COOTBETCTBUHU C
yKa3aHUSMHU yUUTES.



[Tpunoxenue 3
TPEBOBAHUS K 3AILIUTE IMPOEKTA

1. HaBeicTymieHue OTBOAUTCS 5-7 MUHYT.

2. K BBICTYIJICHHIO HYKHO IOJTOTOBUTH JTOKJIaJ (00bEM ero JOKEH ObITh He OOJIbIIE IBYX
JIUCTOB — MHAYE BBICTYIJICHUE 3aTSHETCS).

3. B poknane HYXHO OTpa3uTh LIEJNb U 33a4l Pa0OTHI, YTO MPEAIONATraioch MOIYIUTh U
YTO MOJYYUIIOCH HA CaMOM JIeJIe.

4. KpaTko pacckaxuTe, Kakue IEHCTBHS BBl NMPOJETANN JUIsI TOJYYECHHUS YKa3aHHOTO
pe3yibTara.

5. OO0s3aTenbHO HYKHO TPEICTABUTH PE3yJIbTAThl padOTHI — IS 3TOTO BaM MOHAI00STCS
¢doTtorpaduu ONbITOB UIU BUACOCHEMKA HEKOTOPBIX HHTEPECHBIX MOMEHTOB.

6. dororpadhuu WIM BUACOCIOKET BBl MOXETE Pa3MECTHTh Ha Claiiax Hpe3eHTalHH,
KOoTopasi OyieT CONMpPOBOKIATh Ballle BHICTYILICHHUE.

7. B 3axirodeHue CBOETO BBICTYIUICHUS MOAETUTECh BAIMMH JAIbHEUITUMHU [JITaHAMHU.

8. IIporoBopute AOKJIax 3apaHee HECKOJIBKO pa3: TOBOPUTH HY)KHO JOCTATOYHO TPOMKO U
BHSITHO.

9. DBynbTe roTOBHI OTBETUTH HA BOTIPOCHI.

Kenaem ycnexos!



Cnucok o0yJaronmxcs

OTBeThI Ha BOIIPOCHI

PacueTHbIe 3a1aun

CocraBieHue miaHa
AKCIICPUMEHTA

ITonroroBka MUCHEMEHHOTO
COO0OIIEeHUS

BrimosHenne joManrgero
JKCIIEpUMEHTA

19100ed andop

YHuBepcanbHbIe yaeOHbIE
JNEUCTBUS

SNOUIEHEBE

EULEHBERCNO | *

(1911) BXMHORAHMHINHLIOTBLIRA LIU]

‘eIJeI

fouHINKOIUd] |



[Tpunoxenue 5
INPUMEPHAS TEMATUKA ITPOEKTHbBIX PABOT

1. «Ouumaem  Boay»  (CKOHCTpyMpOBaTh  HpuUOOp  UId  OYUCTKHM  BOABI M
IPOIEMOHCTPUPOBATH €T0 PadoTy).

2. «llomyuenue kpaxmana M3 pPa3IU4YHOTO IMPHUPOIHOTO ChIPbS» (IIPOAEMOHCTPUPOBATH
BO3MOKHOCTb IOJIYYCHHsSI KpaXMaia B JJa0OPaTOPHBIX YCIOBHSIX).

3. «CamouBeTsl U3 pacTBOpa» (BBIPACTUTb KpPUCTAUIBI pa3IM4YHBIX COJIEH; CO3/1aTh
KOJUICKIIUIO KPUCTAILJIOB).

4. «IlonyueHue macia U3 CEMSH IOJCOJHEUHHUKA» (IIPOAEMOHCTPUPOBATH BO3MOKHOCTh
MOJIy4YEHHUs Macia B Ja0OPaTOPHBIX YCIOBUSX).

5. «llBerounas napdromepus» (IPOJEMOHCTPUPOBATh KOJUICKIUIO apOMAaTOB, MOJyYEHHbIX
U3 Pa3JIMYHOr0 PACTUTEIBHOTO ChIPbS).

6. «llomyuenne MHIMKATOPOB M3  pacTeHUil» (IIPOAEMOHCTPUPOBATH  KOJUIECKLUIO
IIOJIyYE€HHBIX UHAUKATOPOB U BO3MOKHOCTb UX IIPUMEHEHUS).

7. «llomyuenue aKBapeJIbHbBIX Kpacok u3 PacTUTENIbHBIX IIUTMEHTOB)»
(Mpo1IeMOHCTPUPOBATH NOJYYEHHBIE KPACKU U HAPUCOBAHHBIE UM PUCYHKH).

8. «MccnenoBanue 3aBUCUMOCTH apomara Kode OT YCIOBUHM IPUTOTOBIEHUS HAIUTKa»
(BBISICHUTB, OT KaKHX YCJIOBHI 3aBUCHT MHTCHCHUBHOCTH M XapakTep Ko(eiHoro apomara, 1aTh
PEKOMEH/IaLlMH 110 IPUTOTOBJIEHUIO KOde).

9. «Xumunctka Ha J0My» (ampoOupoBaTh pPa3TUYHBIE CIIOCOOBI MSTHOBBIBEICHHS,
HPEUIOKUTh PEKOMEHALNU 110 3(p(PEeKTUBHOMY BBIBEACHUIO ISATEH C OAEHKIbI).

10. «Xpomarorpaduueckoe pasleneHue Kpacureneld udepHoro ¢uomactepa» (IpeicTaBUTh
XpOMAaTOTrpaMMBbl C KPaCUTENSIMHU, COCTABISAIONIMMU YEpHBIA LBET (DIOMAcTepOB paszIUUHBIX
(UpPM-U3roTOBUTEINIEH ).

11. «Xpomarorpaduueckoe pas3ieieHUe MUTMEHTOB, U3BJICUEHHBIX M3 JIUCTHEB PA3JIUYHBIX
KOMHATHBIX pacTeHUi» (IPeACTaBUTh KOJIEKIUIO XpOMATOIPaMM, BbISIBUTh 3aKOHOMEPHOCTH 110
COJICPKAHUIO ONIPE/ICTIEHHBIX IUI'MEHTOB B JIMCTBSIX Pa3HbIX PACTEHHIA).

INPUMEPHASA TEMATHUKA HCCJIEJOBATEJIbCKHUX
PABOT, CBA3AHHBIX C TIPO®ECCUAMMU:

A30T B nu1Ie, BOJE U OpTraHU3ME YEI0BEKa.

AHanu3 JIeKapCTBEHHBIX ITPENapaToB.

AHanM3 NpoxXJaauTeIbHBIX HATUTKOB.

AHanu3 coaepkaHusi aCKOPOMHOBOI KHCIOTHI B HEKOTOPBIX COPTAX CMOPONHBI.
AHaI13 YUICOB.

AHOMAaIHNU BOJEL.

AHTHOMOTHKH.

AHTHCENTUKH.

benku 1 ux 3Ha4YeHNE B TUTAHWUHU YETIOBEKA.

BuTtamuHbI B )KM3HHU YeJIOBEKa.

Boga — BemecTBo HOMEpP OJUH.

Bona — BemiecTBO MPUBBIYHOE U HEOOBITHOE.

Bona — ocHoOBa >XU3HMU.

Brizienenrie BAHHOM KMCJIOTHI U3 UCCIIETyEMOIO COPTa BUHOTpaja.
["azupoBaHHas BoJa — BpeJ WK MOJIb3a.

["a3upoBaHHBIC HATTUTKH — ST MAITBIMU JJ03aMHU.

["a3upoBaHHbIE HAMUTKYU B KU3HU MOJAPOCTKA.

Ja 31paBCTBYET MBUIO TyIIUCTOE!

JlexopaTuBHas KOCMETHKA U €€ BIMSHUE Ha KOXKY.

Jlerckoe nuTaHue.

Juetnyeckuii 3aMeHUTENb caxapa acrapTaM - TOKCUYHOE BEILECTBO.
JKeBatenbHas pe3unka. Mug u peanbHOCTb.



JKeBarenbHasi pe3MHKa: M0JIb3a WU Bpea?

’KecTkocTh BOJIBI: aKTyaIbHbIE ACTICKTHI.

Kuonuch 1 XuMusl.

Kunkue cpeacrsa st MbITbS IOCY/BI.

JKu3HeHHas HEeHHOCTh MENa.

Kuzup 6e3 ToTeHa.

3amuTHBIC CBOMCTBA 3YOHBIX MMACT.

3HaKM Ha MUIIEBBIX YIAKOBKaX.

3HaMeHuThie HanuTKU. [Itockl 1 Munychl HanUTKOB «lIlencu» n «Koka-Konay, «Cnpaidt» u
«DaHTay.

3yOHBIC TACTHI

W3 )H3HM NOJIMATHUIIEHOBOT'O MaKeTa.

U3 gero cocrout onexna. Boimokua.

W3yuyenue CBOMCTB LIaMITyHEM.

N3yueHue cekpeToB IPUTOTOBICHUS KIIesl.

N3ydenue cocraBa U CBOMCTB MUHEPAIBLHON BOJBI.

N3yuenue cocraBa MOPOKEHOTO.

N3yuenune xapakTepucTUK MOPOKEHOTO KaK MPOAYKTa MUTAHMUSL.
WHaexchl MUIIeBBIX 100aBOK.

NunaukaTtopsl B OBITY.

WNHaukaTopsl BOKPYT Hac.

HckyccTBEHHBIE )KHUPHI - YTPO3a 310POBBIO.

Kode B Hamei xu3Hu.

Kodewnn u ero BnusiHIE HA 37J0POBbHE JOCH.

Kpacurenu u npoayKThl MUTAHUS.

Mup Boabl. TaliHBI BOXOIIPOBOIHOM, CEKPETHI MUHEPAIBLHOM.
Mup nmactmacc.

Mup crekna.

Mouoko: 3a ¥ IPOTHUB.

Mono4HbIE TPOLYKTHI.

MBI )xMBEM B MUpE MOJIMMEPOB.

Mpguto: B4epa, cerojHs, 3aBTpa.

Mpsuio: apyr wiu Bpar?

MBU10: UICTOPUS U CBOMCTBA.

MpbuibHas UCTOpUS.

Hanunuue B mpoaykTax nuTaHus #oaa U ero OMoJorudeckast pob.
Hanutok «Koka-koma»: HoBbIe BOIPOCHI CTapOil MPOOIEMBI.
OrnpeziesieHne B IOKOJIAIE KUPOB, YTIIEBOJOB U OEJIKOB.
OrnpezeneHre MOHOB CBUHIIA B TPABSIHUCTOM PACTUTENBHOCTH MAPKOB TOPOJIA.
Onpenenenre oaa B HOAMPOBAHHOW IMOBAPEHHOM COJIH.
Onpenenenne konudyecTBa BuTamMmuHa C B JINMOHE.
Onpenenenrie npuMeceid B BOJOMPOBOIHON BOJE.
Omnpenenenne GU3NKO-XUMHUYECKUX TTOKa3aTeNIel MOJIOKA.
Opraandeckue sl U MPOTHBOSIHS.

OcTOp0XHO — TUBO!

[TumeBsie 1006aBKU TOIBIIE COXPAHSIIOT CBEKECTH XJ1e0a.
[ToBapeHHas coJb - BCETO JIMIITH TIPUIPaBa?

[ToBapeHHast COb - KPUCTAIIIBI )KU3HU WK Oernast cMepTh?
[ToBapeHHast coib — MUHEpall HEOOBIYATHOW BaXKHOCTH.
[Touemy TMOHYT KalITaHBI B MPOMBIIILIEHHOM paiioHe ropo/ia.
[Touemy oBomy U GPYKTHI KUCITBIE?

[Tpumenenue xaopoduinia B CHHTE3€ aKpUIAMUATHBIX TUAPOTEIICH.
[IpoGnema tonHoTO MedunmTa.



[Tpobnema yrunuzanuu. [lepepaboTka 0TX0I0B.

IIpsiHOCTH TI1a3aMU XMMHUKA.

Posib ciroHbl B JOPMUPOBAHUY U TTOJIIEPKAHUHN KApUECPE3UCTEHTHOCTH 3yOHON SMalu.
Caxap u caxapo3aMEHMTENN: 32 U IPOTUB.

CuHTeTHYeCKHE MOIOLIHIE CPEICTBA I CTUPATbHBIX aBTOMAaTHUECKUX MAIINH.
CuHTeTHYECKHE MOIOIINE CPEJICTBA U UX CBOICTBA.

CocraB 1 CBOWCTBA 3yOHBIX IMaCT.

CocraB 1 cBOHCTBA paCTUTEIbHBIX Macell.

CocTaB MOIOIIUX CPEACTB.

Cocras yas.

CocrosHue aTMoc(hepHbIX 0CaAKOB Ha MPUIIKOJIBHOM YYacTKe U 3a 4epTOi ropoja.
CpencTBa Uit MBIThSI IOCY/IBL.

CrupaiibHble TOPOIIKH: 0030p U CpaBHUTEIbHAS XapaKTEPUCTHKA.
Yero 6outcst 6emok?

Yuricel: Bpen Wiv mojb3a’?

YHurncel: 1aKOMCTBO UITH s117

Yuricel: mosb3a wiu Bpea’?

Uto MBI 3HaeM 0 mamIryHe?

YTo HYXHO 3HaTh O MUIIEBBIX JOOABKAX.

UYro nonesnee — yait uinn koge?

"Yro ckpriBaeTcs 3a OykBoil "E"?

Uro coaepKuTcs B Hallke yas?

Uto Takoe KUCIOTHBIE T0KIU 1 KaK OHU 00pa3yroTcs?

Uro Takoe He(pTh U Kak OHa MOsBUIACH HA 3emiie?

UYro Takoe caxap ¥ OTKy/1a OH OepeTcs.

Urto y Hac B COJIOHKE U B caxapHuUIe?

Uyneca u3 crekia.

[ITenk HaTypaIbHBIN U UICKYCCTBEHHBIN.

[Hokonax - muia 6OroB.

[Mokonaxa: Bpen uimu nosn3a’?

[ITokonan: TaKOMCTBO WK JIEKAPCTBO?

Okosnoruyeckasi 0€30MaCHOCTh B OBITY.

Okonoruyeckue npo01eMbl KOCMUUYECKOT'O POCTPAHCTBA.
DkcnepTusa KauyecTBa Ména U crnocoObl ero (anbcuuKalmy.
DKcIepTr3a OpraHoIenTHYECKUX CBOWCTB MIIIEHUYHOTO XJ1e0a.
DHepreTHYecKre HAMTKA — HAIMUTKA HOBOTO TTOKOJICHHS.
OHeprocOeperaronye JaMIbl 1 SKOJIOTHYeCKH KpU3HC.

OTH BKYCHBIE OTTACHBIE YUTICHI.

51 - Ha nuere!

SluTaps - BoeOHbBIE CIIE3bI IEpeBa.

[Touemy npu pa3pyLIeHUH CTPYKTYpPbI (DEPMEHTOB KHU3HEIEATEIBHOCTh KJIETKU MpeKpaaercs?



[Tpunoxenue 6
HNEPEYEHb HEOBXOAUMOI'O OBOPYJIOBAHUSA KABUHETA
Oo6opynoBanue
ocyna
Boponku aenurenshbie (25 mir)
Boponku npocTtbie KOHycO0Opa3HbIe
Kon6s1 konnueckwue (100 M)
Kon6s1 MmepHbIe
Kon0b1 mnocko1oHHbBIE
[Mpooupxkwu (I11-14) u (ITHI-10)
Crakanbl BeIcOKHe TOHKOCTeHHBIE (50 Mi1, 250 Mi1)
Crynku ¢ necTukamu
[HumuHaps! n3MepuTenbHbIe C HOCUKOM, 25 M1 1 100 Mt
Yamu BeITapUTEIbHBIE
Yaimm KpucTauiM3aluoHHbIe
IIpuHaaieKHOCTH A5 ONIBITOB
buHT HecTepuIbHBIN
Bara xyonuaroOymakHast
JHepxatenu 1yist ipoOUpoK
[Tamouku CTEKIIAHHBIE
[TuneTku ria3ubie (€ 3ay>KEHHBIM HOCUKOM)
[Munerku mepubie (1 M)
Cnnuku
CrekJIiHHbIE TUIACTUHKH (IIPEIMETHBIE CTEKJIA)
TpyOku cTekiisHHbIE (TuaMeTp 6-8 MM)
OubTpEI
OubTpoBanibHas Oymara
[MInarenu
[ItaTuBkI 1151 TPOOHPOK
[IItaTuBbI 1a0OpaTOpHBIE C HAOOPOM JiepKaTeneit
CnupToBKH J1abopaTOpPHBIE
YHUBEpCATBHBINA UHIUKATOP
XuMHYeCKHE PEAKTUBBI 1 MATEPUAJIBI
PeakTuBbl
AJIOMUHUSL OKCHUJ
AMMOHHS  XJIOPHU]T
benson unu rexcan
['unpokapOoHaT HaTpUs
Kenesa (IIT) xmopun
ro;l KPUCTAJUTMYECKUI
Kamnus rexkcarmmanodeppar (1)
Kamus noonn
Kanus nurpar
Kanus tuounanar
Koo6anbTa (1) xmopun
Kpaxman
Marnus xsopun
Menu (I1) runpoxcokapOoHaT
Menu (II) cynbdar
Hatpus xnopung
CBuHIIA HUTpAT
Cepa
CnupT 3TUIOBBIN



Marepuanbl

Kaonun

Men

Ilecok

CrmpT STHIIOBBIH (TOproYee JIsi CIUPTOBOK )/CyX0e Toprouee
CnupTtoBoii pactBop ioaa (5 %)

YTroJIb aKTUBUPOBAaHHBIN
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