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1. TMOACHUTEJbHAS 3AIIMCKA

ITo pe3ynpTaTaM MHOTOYMCIICHHBIX OTPOCOB OOJIBIIAS YacTh BBITYCKHHUKOB C TPYAOM MOTYT
Ha3BaTh XHMHUYECKYI0 (OPMYIy paclpOCTpaHEHHBIX B MPHUPOJE BEIIECTB, CChUIAACH Ha
CIIOKHOCTH XUMHUYECKOI HayKH.

BonbmuHCTBO NM0/Ieiie)KeTHEBHO CTAJIKUBASCh C BEIECTBAMHM B TOBCEAHEBHOM JKM3HHU, HE
3alyMbIBAIOTCS HAJl TEM, YTO HEMPaBUIbHOE OOpaIleHHe C BEIIECTBAMU B OBITY MOXET IPUBECTH
K HEOOpaTHUMBIM IOCIIEACTBUSAM JIMYHOT0, OOIIECTBEHHOTO U TTI00ANIBHOr0 MacuTada.

CoBpeMeHHOE XHMHUYECKOE OOpa30BaHME TIEPEKHMBACT JAAIEKO HE JIydIINe BpEMEHa:
COKpAIllaeTCsl KOJMYECTBO YYEOHBIX YacOB Ha H3YyYEHHE XHUMHH, CYIIECTBYeT Npobiema
9KCIIEPUMEHTAIBHOTO COMPOBOXKIACHUS MPETIOJaBAHUS XHMUH.

Bo3zHukaeT ceppe3Hoe MPOTUBOPEUHNE: 32 KOPOTKOE BPEMS, BBIIEIIIEMOE HAa U3YYEHUE XUMUH,
HEBO3MOXXHO B TIOJIHOW Mepe OBIaAeTh TOW HH(pOpMaluel, KOTOpYIO HaloT YYWTelns, a
3aMHTEPECOBATh OOYYAIOLINXCS CBOMM IPEIMETOM Hamo. A B pe3ynbrate — ciaboe 3HaHUE
npeaMeTa, HEMOHMMAaHUE CYIIHOCTH XMMHYECKHX IPOIecCOB, OOS3Hb BHIOOpa HpeaMeTa Ha
['UA, skonoruyeckas 6e3rpaMOTHOCTh 00YJaOLTHXCS.

B ocHOBe naHHOW TpPOrpaMMBI JIEKHT CHCTEMHO - JESTEIBHOCTHBIM MOAXOJ, KOTOPBIN
CO3/1a€T OCHOBY IS CAMOCTOSITEIILHOTO YCIIEIIHOTO YCBOEHHS 0OYYalOUIMMHCS HOBBIX 3HAHHIA,
YMEHHI, KOMIIETECHIINH, BUIOB U CIIOCOOOB JESITEILHOCTH U 00ECIICYNBACT:

» (GopMHpOBaHHE TOTOBHOCTH K CAMOPAa3BUTHIO M HEMPEPHIBHOMY 00pa30BaHUIO;

» TPOCKTHPOBAaHMWE W KOHCTPYHPOBAHHE COLMAIBHOW Cpelbl pa3BUTHSA OOYYarOIIUXCS B
cucreMe 00pa3oBaHMS;

» aKTUBHYIO Y4eOHO-TIO3HABaTEIbHYIO AEATEILHOCTh 00YJaIOINXCS;

» ydeT WHAWBHUIYAIbHBIX BO3PACTHBIX, TMCHUXOJOTHYECKUX H  (HU3HOIOTHIECKUX
0COOCHHOCTEH 00yYaromMXcs.

Beoywas uoes npozpammel: yoKIeHHE B TPAKTHYECKONW 3HAUMMOCTH XMMHUYECKOTO 3HAHUS,
KOTOpO€ CIIOCOOCTBYET pPa3BUTHIO JIMYHOCTHBIX KadecTB OOYyYaloUIerocs: BHYTPEHHEH
MOTHUBAIH YYEHUS, HHTEpeca K OKPYXArOIIeH Mpupo/ie, IKOJOTHYECKH TPAMOTHOTO OOpaIieHus
C BEIIECTBAMH.

Heas nporpammbl: (QopMupoBaHue y OOYYAIOIIUXCS MCCIIENOBATEbCKUX YMEHUU U
HaBBIKOB 0€30I1aCHOTO 0OpallleH!s ¢ BEIIeCTBAaMH B TOBCEJHEBHOM JKU3HU

3agauu:

» TO3HAKOMHTH C PAaBUJIAMH SKOJIOTHYECKH LEJIECO00pa3HOro 00pa3a KHU3HH;

» chopMHpOBaTH MOTHBAIIMIO K N3YUYEHUIO XUMHUYECKOW HAYKU U K YUCHHUIO B IIEJIOM;

»  Ppa3BHUTh IEHHOCTHOE OTHOIIECHHE K TPY/IY, 3HAHUSIM, CBOEMY 3/I0POBBIO M SKOJIOTHH;

» HAy4YUThb CAMOCTOSITENFHO  ONpEACSTh IEMH CBOET0 OOydYeHHUs, CTaBUTh W
dopMmynupoBaTh Ui ce0s HOBBIE 3aJayd, pa3BUBaTh MOTHUBBl M HWHTEPECHl CBOEH
MMO3HABATEIILHOM JICSITCIIHHOCTH,

» pa3BUTh YMEHUS HaXOJUTh TNPHYMHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKHE
paccyXIaeHus, JeNlaTh BBIBOJBI, OCYIIECTBISATh TIOMCK HEOOXOMMMOW WHPOpPMALUU C
UCIOJIb30BAaHUEM PECYPCOB OMOIMOTEK M CETH UHTEPHET;

» copMHpOBaTH OCHOBBI IKOJIOTUYECKOH KYJIbTYPbl COOTBETCTBYIOUIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIIJICHUS;

» pa3BHBaTh JKOJOTMUYECKOE MBINIICHHE M YMEHHE TPUMEHSTH €ro B IO3HABATEIHHOM,
KOMMYHUKATHBHOM, COIIMAIILHOMN MPAaKTUKE M PO(ECCHOHATBHON OPHEHTALINH;

»  CIIOCOOCTBOBATh PA3BUTHIO YYEOHOTO COTPYAHHYECTBA M COBMECTHOW ESATEITHHOCTH
00yYaroImuxcst ¢ yYUTEIEeM U CBEPCTHUKAMU; MHIUBUAYyaJTbHOU paboTe v paboTe B rpynmax;

» pa3BHBAaTh MO3HABATEIFHBIA HHTEPEC K XUMHUHU U UCCIIETOBATEILCKON eI TETHHOCTH.

[Tporpamma BHEYPOUHOI! IeITENLHOCTH 0a3upyeTcs Ha pa3zenax XUMHUU:

»  OCHOBHbIC ITOHSATHS XUMHUH:

- YucTble BelecTBa U CMECH;

- MeToppl Mo3HaHMsI B XUMUHW: HAOIIOIEHUE U DKCTIEPHUMEHT;

- OnmcaHue xo0/1a 3KCIIepUMEHTa U Pe3y/IbTaTOB HAOII0ACHUH;



- O6opyoBaHKEe MIKOJIBHON XUMHUYECKOUTIa00paTOpHu;

- [Ipuemsl 6e30macHOM pabOTHI ¢ 000PYJOBAaHUEM U BEIIECTBAMH;

- CocTaB BO3/1yXa;

- Bona xak pactBopuTtens;

- PacTtBOpeHue;

- O4uCTKA BOJBI.

» MmHoroo0Opasue xummuueckux peakuuii(Peakin 3K30TepMUUECcKe ¥ SHIOTEPMUYECKHE).

» PacTBOpBL. DNEKTPOIUTHI M HEIEKTPOIUTHI. KaTnoHsl u aHnoHBL. Peakium HOHHOTO
oOMeHa B pacTBOpax AJIEKTPOIMTOB. KauecTBeHHbIE peakIMy Ha KaTHOHBI M aHHOHBI.Pemenue
pacyeTHBIX 337a4 Ha IPUTOTOBJIEHUE PACTBOPOB;

» 3HaKOMCTBO C OPraHUYECKUMHU COCTUHCHUSIMH.

CopneprkaHue NporpaMMsl CBA3aHO C MaTEPHAJIOM YPOUHOU IEATEIbHOCTH 110 XMMUU U UMEET
MHTETPAaTUBHBIN XapakTep, Onupasch Ha 0a3zy AMCUUIUIMH (U3UKU, OMOJOTHMH U MAaTEMaTHUKH.
Hcnonb3oBaHue 3aaHuil MEXIPEIMETHOIO XapakTepa CHocoOCTBYeT (OpMUPOBAHHIO Y
00y4aromuxcst yMEHUI OCYIIECTBIIATh IEPEHOC 3HAHUM W3 OJHOTO MpeaMeTra B IPYrow,
IPOBOJIUTH CPAaBHEHHWE, YCTaHABIUBATb IPUUYUHHO-CIIEJACTBEHHBIC CBSA3M, CHUHTE3UPOBATh WU
000011aTh 3HAHMS, PEIIATh PA3TUYHBIC PACUCTHBIC 3a0a4H.

Ilpocpamma  eneypounou OesamenvHOCmMU NHO  OOWEUHMENTIEKMYANbHOMY  HANPABIEHUI0
«Xumusi 6 Owvimyy» npeonasnauena AN Y4alIUXCS, MHTEPECYIOLUXCA XHUMHUEH u
HCCIIEIOBATEIILCKON I TETBHOCTBIO.

AxmyanvHocmes npozpammel  3aKIOYaeTcsi B (OPMUPOBAHMM JIMYHOCTHU BBITYCKHUKA,
CIOCOOHOTO TPUMEHSTh 3HAHUS HAa MPAKTUKE, OPraHU30BBIBATH HCCIIEIOBATEIBCKYIO
JEeSITEeIbHOCTh M OCO3HAaHHO  BBINOJIHAIOLIETO IpaBWJia  3JI0POBOIO U JKOJIOTHYECKU
nenecooOpa3Horo oopasa )Ku3HH, 0€30IaCHOTO IS YeJIOBEKA U OKPYKAIOIIEH ero CPeIbl.

[Iporpamma  obecriednBaeT  METOJOJOIMUYECKYIOnpeemMcmeenHocms  00pa3oBaTEeIbHBIX
nporpamMM. 3HaHUST M YMEHHsS, IOJYyYCHHBIE TNPU OPTraHU3AIMH IPOEKTHOH AESTEIHHOCTH,
SBJISIIOTCSI OCHOBOM 11 OpraHU3alMM UCCIIEI0BATENbCKON e TeIbHOCTH.

HccnenoBaTenbckass M TPOEKTHAs JESTEIBHOCTHIIO XWMHUH HMMEET CBOKO crenuduxy. B
OCHOBHOM IIKOJI€ NMPH U3YYEHUH XMMHHU oOyuaromyecs: 001aJatoT MajbIM 3a11acoM MPEeIMETHBIX
3HaHUH, HO OrPOMHBIM JKEJlaHHMEM TIO3HAaHUS HOBOTO, HEW3BEIAaHHOTO. Bor mouemy
CErOJIHSAIIHNE NIKOJBHUKH JKEIal0T Y4acTBOBAaTh B MCCJIEJOBAHUU BEIIECTB, NMPUMEHSIEMBIX B
ObITy, OCOOEHHO aKTyaJbHO JMJii 3TOM Bo3pacTHOM rpynmnbl. Takue wuccienoBaHUs He
NPETEeHIyI0T Ha HAay4yHOCTh, CKOpEe MM XapaKTepHa NpaKkTU4ecKas HampaBieHHoOcTh. Ilepen
HAYaJIOM HCCIIEZIOBaHUI O00ydJarommxcsi HEO0OXOAWMO O3HAKOMHUTh C PEKOMEHIAIHSIMHU TI0
npoBeneHuto uccnenopanuii (Ipunoxenue 1).

Ocnognbie 6U0bl OesimenbHOCmu

Hccnedosamenvckas oOesmenvnocmb— 3TO paloTa, CBSI3aHHAs C PELICHHMEMTBOPYECKOIA,
MCCIIEIOBATEIHCKON 3a/1auy ¢ 3apaHee HEM3BECTHBIM pe3ysbTaToM. MccinenoBanne uMeeT 1eNbo
npuoOpeTeHne OO0ydYarolMMKCS HaBblKa MCCJIEOBATENbCKOM  JEATENbHOCTH, OCBOCHHE
UCCIIEIOBATEIILCKOTO THUIA MBINUICHUS, (OPMHUpPOBAHUE AaKTUBHOW TMO3WIMH B TMpoIecce
o0yueHusl.

Ilpoexmnas OesmenvbHOCMb HANpaBICHA HA pEINICHHE KOHKPETHOW TpoOJeMbl, Ha
JOCTH)KEHUE ONTUMAJbHBIM CHOCOOOM 3apaHee 3aIlUIaHUPOBAHHOTO pe3ynbraTta. lIpoekt
BKITIOYaeT paboTy 1mo cOopy MCUepIbIBAONIEH WH(OPMAIMK TI0 33JaHHOW TeMe U3 Pa3TMIHBIX
UCTOYHHUKOB, B TOM YHCII€ TPEJICTaBIIEHUE DPA3JIMYHBIX TOYEK 3pPEHHsS IO 3TOMY BOIPOCY,
NPUBEJICHUE CTAaTHCTUYECKUX JAaHHBIX, MHTEPECHBIX (DaKTOB, KOHCTPYHPOBAaHWE TPHOOPOB,
U3TOTOBJICHUEKOJUIEKIINM  Pa3lMYHbIX BEIIECTB WM CMecel, a Takke IpoBeAeHUE
HCCIIEIOBATEIILCKOW pPa0OTHIC BBIHECEHHEM KOHKPETHBIX PEKOMEHJIAIN, HalpaBIICHHBIX Ha
peleHre NPaKTUYEeCKHX 3a/1a4.

Ocobast poiab B (OPMHPOBAHWUHU WCCIECIOBATEIBCKUX YMEHHH OTBOIAUTCAXUMUUECKOMY
akcnepumenmy. OIBITB, TNPOBOAMMBIE CAMOCTOATENBHO, C BO3MOXXHOCTHIO TMOBTOPEHHS



HKCIEPUMEHTA JUIsl YTOUHEHHSI PE3YJIbTaTOB CIIOCOOCTBYIOT Pa3BUTHIO Y OOYUAIOIIMXCS YMEHUS
TeHepUpOBATh UJIEUM W OMPEIENATh CPEACTBA, HEOOXOAMMBIE AJISl UX peau3allii; BBIABUIATH
TUIIOTE3bI, TPOBOJUTH CAMOCTOSATENBHBIA MOMCK XUMHUYECKOW WH(POPMAIUU C MCIIOIb30BaHUEM
pa3IMYHbIX UCTOYHHUKOB; apTyMEHTUPOBAHHO U3JIaraTh CBOM MBICIH, IPEICTABIISISI XUMHUUECKYIO
uHpOpMaLMI0O B YCTHOH M mnHcbMeHHOH Qopme. Ocoboe BHUMaHHWE NpPU OpraHU3AMU
JKCIIEPUMEHTA CIeAyeT VYIACIUTh H3YUYEHUI0O U COONIOACHHMIO TEXHUKH Oe30MacHOCTU
(ITpunoxenwue 2).

Ilpoepamma  eneypounoti desmenvHocmu «Xumus 6 Obimyy paccuumana Ha 68 YacoB H
MOJKET OBITh peaTM30BaHa KaK B OTJCIBHO B3SITOM KJIacce, TaK U B 00BEIMHEHUSAX 00yUJarOIIHXCs
OJHOM BO3PACTHOM IPYMIIBI.

Cpox peanusayuu npocpammui—1ros.

@opma opeanuzayuu — BHEYpPOUHAsl JIesATENbHOCTh. [Iporpamma mpenmnonaraer npoBeIeHHE
PETYISPHBIX €KEHECIIbHBIX BHEYPOUYHBIX 3aHATHIA ¢ 00yJatOIUMUCS

Ha meopemuueckyro yacms 0TBeIeHO 16 4acoB, Ha npakmuueckyro yacms - 18 4acoB, U3 HUX
24aca — Ha BBIIIOJHEHUE U 3alIUTY HCCIEI0BATEIHCKOTO IPOCKTA.

Memoowvt u npuemsl desmenvHocmu: IBPUCTHYECKAs Oecena, opraHu3aius HaOIIOACHUS TPH
IPOBEICHUHN JIEMOHCTPAIMOHHOTO SKCIEPUMEHTa, paboTa IMOA PYKOBOJCTBOM YYHTENS H
camocTrosiTeNibHas paboTra OOydYaloImUXCs MO TMPOBEACHUIO XUMHYECKOIO JKCIEPUMEHTA,
MHTETPUPOBAaHHBIE II03HABATEIbHBIC 3a/aHUs, TMPOEKTHO-HCCIIEIOBATENIbCKAs JEATEIbHOCTD
o0y4aromuxcsi, TBOPUECKUE 3aJaHMsl, PEIIeHHEe Pa3IMYHBbIX PAcCUeTHBIX 3a7ad (B TOM 4MHCIe
MOBBILIEHHOI'O YPOBHS CII0)KHOCTH).

Dopmbl KOHMPOJIA 32 YCBOCHHEM MaTepuana:

»  YCTHBII KOHTPOJIb: OTBETHI HA BOIPOCHI, BEICTYIICHHE C COOOIICHUEM;

» THCBMEHHBIH KOHTPOJIb: pEIICHHE pacueTHBIX 3a/la4, MOJrOTOBKA IHUChMEHHOTO
COOOIICHUS,

» OKCIICPUMCHTAIIbHBIA  KOHTPOJb: HAOJIIOJICHHME 33  BBINOJIHEHUEM XHUMHYECKOTO
OKCIIEpUMEHTA Ha 3aHATUH, COCTABJIICHHE IUIAHA pAa3JeICHUs] MPEUIOKEHHOW CMeCcH |
€roOCYIIIECTBICHUE HA MTPAKTUKE;

»  3aIIuTa MPOEKTOB.

3aBeplriaeTcss OCBOCHHE MPOTPAMMBI IIPECTABICHUEM PE3YIbTaTOB CBOCHUCCIIEIOBATENBCKON
pabotei(TIpunoxenwue 3).

Ha 3aHATHSAX UCTIONB3YIOTCS pasHble UObl KOHMPOIs: TEKYIUH, TPOMEKYTOYHBIH,
WUTOTOBBIN.

Texkymmii KOHTPOJIb OCYHIECTBISIETCS MOCPEICTBOM HAOMIOAEHUS 3a JIEATeNbHOCTBIO
oOyyaromuxcs. Ha KakaoM 3aHATHM 3amojHSETCs JUCT y4eTa IOCTH)KEHUH O0yJaroImuxcs
(ITpunoxenwue 4).

WTOTOBBIM KOHTPOJIEM SIBIISIETCS «KOHEUHBIA TPOIYKT» NESTEIbHOCTH- 3aAWUma npoexkmd.
Jlyymie mpoeKThl OOydaroluxcss OTOUpAaroTCs Uil y4YacTHS B HAyYHO-TIPAKTUYECKUX
KOH(EPEHIUAX Pa3IMIHOTO YPOBHS M BO BCEPOCCUHCKUX KOHKYpPCAX MCCIIEAOBATEILCKUX paboT
Ha UHTEPHET MopTajax.

TemaTnka MPOEKTOB MOXKET OBITH PAa3HOOOPA3HOM M JOJDKHA COOTBETCTBOBATH MHTEpECaM
oOyuatommuxcs (ITpunoxenue 5).

OCHOBHbBIE PUHITAIIBI MPOTPAMMBI

Ilpunyun npupoodocoodpaznocmu

[To3HaBarenbHast NEATENFHOCTh OOYYAIOUIMXCS  OCHOBBIBACTCS HAa HAyYHOM ITOHUMAaHUHU
B3aMIMOCBSI3M €CTECTBEHHBIX U COIMATBLHBIX MPOIIECCOB, COTTIACOBBIBACTCS C OOIIUMU 3aKOHAMHU
NPUPOJBl M YEIOBEKa, BOCIHUTHIBAET €r0 COTJACHO IOy M BO3pacTy, (OpMHPYET y HEro
OTBETCTBEHHOE OTHOILIEHHE 32 PA3BUTHE CAMOTO CeOsl.

Ipunyun Kyremypocooopaznocmu

[To3naBaTenbHass  ACSITENBHOCTh  OOYYAIONIMXCS ~ MOMOTAeT  PacTylleMy  YeJOBEKY
OPHEHTHPOBATHCS B TEX M3MEHEHHUSX, KOTOPHIE MMOCTOSIHHO MPOUCXOAAT B HEM CaMmoM, B cdepe
HAYKH, KYJIbTYPBHI 3I0POBBS, B OKPYKAIOIIIEM €r0 MHUpE.



Ilpunyun Konnekmugnocmu

KosmrekTuBbl pa3nmuyHOrO THUNA AAIOT IOHOMY YEIOBEKY ONBIT XXHM3HH B OOINECTBE, OMBIT
B3aUMOJICHCTBHS C OKPYXAIOIIUMH, MOTYT CO3[aBaTh YCJIOBHS JJISl TO3UTHBHO HAIPABICHHBIX
CaMOIIO3HAHUS, CAMOOIIPEACICHHUS U CaMOPEaIH3allui B TO3HABATEIbHOM AEATEILHOCTH.

Ilpunyun ouanozuunocmu

JIManoruYHOCTh HE IMpEIIoaraeT PaBeHCTBA MEXIY IearoroM u olOydaromumcs (B CHIy
BO3PACTHBIX PA3TUYMi, HEOJMHAKOBOCTU ONBITA U ACCUMETPHUYHOCTH COLMAIBHBIX POJICi), HO
TpeOyeT HCKPEHHOCTH 1 B3aMMHOTO TIOHUMAHHUS, TIPU3HAHUS U TIPHHSATHS.

Ilpunyun npoexkmnocmu

JlesATenbHOCTh TeAarora JOJDKHA OBITh OPHUEHTHPOBAaHA HAa TOATOTOBKY U «BBIBEICHHE)»
00y4aromerocsi B CaMOCTOSATEIIbHOE MMPOEKTHOE ACWCTBUE, Pa3BEPTHIBAEMOE B JIOTHKE 3aMBICEIT —
peanuzanusi-pediaexcus.

Ilpunyun nooodeprcku camoonpeoeyieHus

CamoorpesiesieHne B IO3HABATENIBHOM NIESATEIBHOCTH- MPOIecC (GOPMUPOBAHUS YEITOBEKOM
OCMBICJICHHOTO W  OTBETCTBEHHOTO OTHOIIEHUS K OKPYXKAIOWEH JIeHCTBUTEIBHOCTH.
[IpuoOperenne OOydYalOIIMMUCA OMNBITA CAMOOINPENENICHHS IPOUCXOTUT B  Hpolecce
UCCIICIOBAaHMS, OTKPBITOTO OOCYX/ICHUS pe3yJIbTaTOB HAOIIOIEHUH 1 SKCIIEPHUMEHTA.

Jns peanu3anMy  TPOrpaMMbl  BHEYPOUYHOHW JESTENBHOCTH HEOOXOIUMO TeXHHYeCcKoe
OCHALIlEHHE:

» naboparopHoe 000pyZ0BaHUE KaOWHETa XUMUWY;

» Ha0Op XMMHUYECKUX PEaKTUBOB M HATJSAHBIX mocobuii (IIpunoxenue 6);

»  KOMIIBIOTEP H MIPOEKTOP /st 00pabOTKH U MPENICTABICHUS PE3YIbTaTOB PaOOTHI.

Opranu3anus SKCKypCcUil B MEAITYHKT, B CTOJIOBYIO, B alTeKy, B KOCMETUYECKUN CAJIOH U B
MarasMH CTPOUTEIbHBIX MAaTCPHAJIOBWIIM IPHUIJIAIICHUE CICIHATUCTOB S3TUX M APYIHX
YUPESXKACHUH Ha BHEYPOUHbIE paOOTBI pa3HOOOpa3sAT 3aHATHSA, CHENAIOT HX Oolee
NPUBJIEKATEIHLHBIMUA 1 HHTEPECHBIMHU IS YIaIIuXCsl.

JlanHas mporpaMma MoxkeT ObITh 0CBOEHA U peajiu3oBaHa B OYpazauyHOro THIIA.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS OB YYAIOIIUMUCA
MMPOT'PAMMBI BHEYPOUHOM JIEATEJBHOCTH

B xome peammzamuu mporpaMMmbl «XuMHs B OBITY» Oyaer oOecmeueHO JIOCTHKECHUE
00y4aroIUMUCS CIEYIOIIUX BOCIIUTATENbHBIX PE3YIbTaTOB U A3PPEKTOB TPEX YPOBHEM:

1. Pe3ynpTarhl mEpBOTO YpOBHS (NPHOOpETEHHE OOYYaIOUIMMCS COLMANBHBIX 3HAHUH,
IOHUMAaHMsl COLMAILHONW PeaJIbHOCTU U MOBCEJAHEBHOM KU3HU): IPUOOpETEeHHE 00Yy4aroUMMUCS
3HaHUH O MPaBUJIAX 3/I0POBOTO M AKOJOTHYECKHU IIeJIeco00pa3Horo odpasa xKu3HH, 0€301acHOTO
JUI 4YeloBeKa M OKpY)Karolled cpeabl, 0 MpaBUIaX KOHCTPYKTHMBHOM TIpyNIIOBOW paboOThI, O
croco0ax MOMCKa, HaXOXKJIEHHUS U 00paboTKM MH(OpPMAIMK; O JIOTHKE U MpaBWIaX MPOBEACHUS
HAY4YHOT'O MCCIIEJOBAHUS.

2. Pesynprarsl Broporo ypoBHs ((hopMupoBaHHE MO3UTUBHOTO OTHOIIEHHS 00y4Yaromerocs
K 0a30BbIM LIEHHOCTSIM Halllero OOLIeCTBa U K COLMAJIbHON pPEaJIbHOCTU B IIEJIOM): Pa3BUTHE
[IEHHOCTHBIX OTHOLICHUH 00YYalomerocss K TPyay, 3HAHUSAM,CBOEMY 3/I0POBBIO U KOJOTHH.

3. PesynbraTsl TpeThero ypoBHs (mpuoOpereHue o0ydyarolMMCs OIbITa CaMOCTOSTEILHOTO
COLMAIIBHOTO JEHCTBUS): TNPHUOOPETEHHE OIbITa HCCIENI0BATENbCKON JIEATEIbHOCTH,OMBITA
NyOJIMYHOTO BBICTYIJICHHUSI IO MPOOJIEMHBIM BOIPOCAM, OIbITA COBMECTHOH JESATEIBbHOCTH C
JPYTUMH JTIOABMH B XO/I€ UCCIIETOBAHHS OKPY>KAIOIIETO UX MUKPOCOIIMYMA.

JIn4HOCTHBIE YHUBePcaAJbHbIE YUeOHbIe el CTBUSA

VY obyuaromerocst 0y yT COPMHPOBAHBI:

»  OTBETCTBEHHOE OTHOLICHHUE K YYCHUIO,

» TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHUIO U CAaMOOOPA30BAHMIO,

» TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY M TOCTPOCHHIO JalbHEHIneld 00pa3oBaTeIbHOM
TPaeKTOPMU HA OCHOBE YCTOWYMBBIX II03HABATEIbHBIX HMHTEPECOB U  (HOPMUPOBAHHS
YBaKUTEJILHOTO OTHOLLICHUS K TPYLY;

» 1IEeJOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIIEE YPOBHIO  DPa3BUTHA HAyKd W
00I11eCTBEHHOM MPaKTUKY;

» OCO3HAHHOE, YBOKUTEIHFHOE U TOOPOKETATEeIbHOE OTHOIICHHUE K IPYTOMY YEIOBEKY, €T0
MHEHHIO U MUPOBO33pPEHHUIO;

» TOTOBHOCTH BECTH JUAJIOT U JIOCTUTATh B3aUMOIIOHUMAHWS,

» KOMMYHHMKAaTHBHAash KOMIETEHTHOCTb B OOILEHUU U COTPYAHUYECTBE CO CBEPCTHHKAMH U
B3pOCIIBIMM B TIpolecce Y4eOHO-HCCIEeI0BaTENbCKOM, TBOPYECKOM M JIpYyrMX BHJIOB
NeSITebHOCTH;

» IIEHHOCTH 37I0POBOTO M OE30MaCHOTO 00pa3a )KU3HHU;

»  OCHOBBI 9KOJIOTHUECKOH KYIBTYPHl U Pa3BUTHE OIbITA SKOJOTHYECKH OPHEHTHPOBAHHOW
pedIIeKCHBHO-0IICHOYHOW U MPAKTHUECKOW AEITEIbHOCTH B )KU3HEHHBIX CUTYAITHIX.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

BrImycKHUK Hay4nTCS:

»  CaMOCTOSITEIBHO CTaBHUTh IIETH CBOETO OOYYEHHsI; CTaBUTh U (OPMYJIHPOBATH IS ceOs
MO03HABaTEJIbHbIC 33/1a4H;

» pa3BHBaTh MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIBHOM NEITEIEHOCTH;

»  CaMOCTOSITEIHHO TUIAHUPOBATH MYTH JIOCTHIKECHUSI CBOUX LIEJIEH;

» BbIOMpaTh HamOonee d((PEKTHBHBIE CHOCOOBI pEIICHHS YYEeOHBIX W TO3HABATEIHHBIX
3ajady;

COOTHOCHUTB CBOU JICUCTBHSI C TUIAHUPYEMBIMU PE3YJIbTaTaMU;

OCYILIECTBIISATH KOHTPOJIb CBOEH JIEATEIBHOCTH B MpOIIecce JOCTHKEHUS Pe3yJbTaTa;
KOPPEKTHPOBATh CBOU JACHUCTBUS B COOTBETCTBUU C CUTYAIHEH;

OLIEHUBATh MTPABUIHLHOCTH BHITIOJTHEHUS YIeOHOW 3a7]a9i M BO3MOYKHOCTH €€ PEeIICHUS;
BJIaJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS pEIICHUI;

OCYIIECTBIISTh OCO3HAHHBIN BHIOOP B YIECOHOW U MO3HABATEIILHON JIEATEILHOCTH.
Ilo3naBaTe/IbHbIe YyHMBepCcAIbHbIe yueOHbIe 1eiicTBUS

BhImycKHUK HayqnTCS:

»  OmpenensiTh MOHSATHS;
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» co3maBaTh 000OIIEHHS;

»  YCTaHaBJIHMBATh aHAJIOTHH,

»  KJIacCH(pHUIMPOBATh, CAMOCTOSTECIBHO BBHIOMpPATh OCHOBAHUS U KPUTCPUU IS
KJaccuukanuu;

»  yCTaHaBJIMBATh IPUYHUHHO-CJICIICTBCHHBIC CBS3H,

»  CTPOUTH JIOTHYECKUE PACCYKICHHSI, YMO3AKITFOUCHUS;

»  JIeNaTh BBIBOJKI;

» TPUMEHATHh M MPeoOpa3oBbIBATh 3HAKU M CHUMBOJIBI, CXEMbl W MOJEIU ISl PEIICHHSI
MO3HABATEIILHBIX U Y4eOHBIX 3a]1a4;

»  BJIAJCTh HABBIKAMU CMBICIIOBOTO YTCHUS,

» OCYHICCTBJSATh PACHIMPCHHBIM TOUCK HH(OpMAIMK C HUCIOJIb30BAHUEM PECYpPCOB
oubmoTtek u cetn HTEpHET.

KoMMyHUKaTHBHBIE YHHBePCcATIbHbIE YUeOHbIE JeliCTBUSA

BhImycCKHUK Hay4nTCS:

»  aJleKBaTHO KCITI0JIb30BaTh KOMMYHHUKATHBHBIC, MTPEKIEC BCETO — PEUYEBbIC, CPEACTBA IS
pelIeHHs pa3IMYHBIX KOMMYHUKATUBHBIX 33]1a4, BIaJIeTh MOHOJIOTHUECKOW KOHTEKCTHOM PEYbio
U JTUATOTHYeCKON (popMOii KOMMYHHKAIIUH, UCTIONB3Ys, B TOM YHUCIIC CPEACTBA M MHCTPYMECHTHI
UKT;

» paboTaTb MHAWBUIYAIBHO U B TPYIIIIC;

»  OpraHu30BBIBaTh YUEOHOE COTPYIHHYECTBO U COBMECTHYIO JIEATECIHLHOCTh C YUUTEIIEM H
CBEPCTHHUKAMU;

» HaxoJWTh 00IIIee PEIICHNUE;

» pazpemarh KOHQIMKTHI Ha OCHOBE COTJIACOBAHMS TIO3WIHMHA M Yy4eTa WHTEPECOB
HapTHEPOB;

» (dopMyIHpoBaTh, apryMEHTHPOBATh H OTCTAUBATH CBOE MHCHHE U TIO3UIIHIO;

» TOHUMATh OTHOCUTEIILHOCTh MHEHHUH M MOJIXO/IOB K PEIICHUIO TPOOIIeMBI,

» OCYIIECCTBIISITh B3aWMHBIM KOHTPOJIb W OKa3bIBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIIb;

»  JIOIyCKaTh BO3MOXXHOCThH CYIIIECTBOBAHUS Y JIIOJCH Pa3IMUHBIX TOYEK 3pPEHUS, B TOM
Yrclie HE COBMAJIAIONIUX C €r0 COOCTBEHHOW, U OPUEHTHPOBATHCS HAa TMO3MIMIO MapTHEpa B
0OIIIEeHUN U B3aUMOJICHCTBUMU.

IIpenmeTHble pe3yJibTAThI

JTIOJKHBI 00€CTICYUTh:

» 0CO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIaCTH
COBPEMEHHOTO €CTECTBO3HAHUS;

» OBJaJIcHUEe OCHOBAMH XUMHUYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U
00BEKTUBHO OIICHUBATH JKU3HCHHBIC CHTYAI[MH, CBSI3aHHBIC ¢ XMMHEH, HaBBIKAMH 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBAMHU, HCIIOIb3yeMbIMHU B TIOBCETHEBHOM KU3HU; YMEHUEM aHATH3UPOBAThH
U IUIAaHUPOBATH DKOJOTHYECKH O€30MacHOE TOBEICHHUE B IEJSIX COXPAHEHUS 3J0POBbS U
OKPYXKAroIIel Cpeibl;

» (GopMHpOBaHWE YMEHHUH YCTAaHABIMBATh CBSI3M MEXKAY peabHO HAOII0JaeMBIMU
XUMUYECKUMH SIBICHUSMH M TPOIECCAMH, MPOUCXOISINIMMUA B MHKPOMHUpPE, OOBICHATH
3aBHCHMOCTH IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

» TNpUOOpETEHHE OIbITa WCIOJb30BAHUS PA3JIUYHBIX METOJOB HW3YUCHHUS BEIIECTB:
HAOJTIOJICHUS 332 WX TPEBPAIICHUSMH ITPU TTPOBEJICHUH HECTIOKHBIX XHMHUECKUX IKCIICPUMEHTOB
C UCTOJIh30BaHUEM JTA00OPATOPHOTO 000PYIOBAHUS U TIPUOOPOB;

» (hopMHpOBaHHE MPEICTABICHUHN O 3HAYCHUH XHMHUECKON HAYKH B PEIICHUN
COBPEMEHHBIX IKOJIOTUYECKUX MTPOOIIEM.



3. COAEP) KAHUE
I.BBenenue (3u)

BBognoe 3ansrtue. llenu n Ha3HaueHHE KpyKKa. 3HAKOMCTBO C yJallUMHCA U 00CYyXaeHue
1aHa paboThl KpyXKKa. 3HAYUMOCTh XUMHYECKHX 3HAHUN B MOBCEJHEBHOW >KM3HU YEJIOBEKA.
Metonpl u3ydeHus Okpyxaromero mupa. OCHOBHONM METOJA MCCIEAOBAHUA — XUMHUYECKUH
sKcrepuMeHT. [IpoHnKHOBEHNE XUMUU BO BCE 00JIACTH JKU3HU YEJIOBEKA.

3HaKOMCTBO C KaOWHETOM XHMMHUHM M H3Yy4€HHE MpaBHJI TeXHUKU Oe3omacHocTH. [IpaBuia
Oe3omacHOl pabOTHl B KaOMHETE XMMUU, U3yUYCHUE MPABHII TEXHUKH O€30MaCHOCTU U OKa3aHUs
NEpBOM OMOIIH, UCI0JIb30BaHUE IIPOTUBOIOKAPHBIX CPEJCTB 3ALUTHI.

3HAKOMCTBO € 1TaOOPaTOPHBIM 000PYAOBaHHEM. 3HAKOMCTBO C Pa3/IaTOUYHBIM 000pyA0BaHUEM
JUTSE TIPAaKTHYECKUX W JabopaTopHbIX paboT. OCHOBHBIC HABBIKH PA0OTHI C XUMHYCCKHMH
peaKTUBaMU U J1JaOOPaTOPHBIM 000PYIOBAaHUEM, HUCIIOIH30BAHHUE 110 HA3HAUEHUIO.

I1. IIpuroroBJ/ieHre PAaCTBOPOB B XMMHYeCKOIi J1a0opaTopuu U ObITY (44)

Ponb pactBopoB B Ku3HM 4yenoBeka. O3HAKOMIIEHHE YYALUXCS C MPOLECCOM pPaCTBOPEHUS
BELIECTB.

Bunbr  pactBopoB. HachlllleHHbIE, HEHACBIIIEHHbIE U  MEPECHINICHHBIE  PAaCTBOPHI.
[IpuroTtoBneHue pacTBOPOB U HCIIOJIb30BAaHWE HUX B Ku3HU. [loHsTus: maccoBas Jois
PacTBOPEHHOIO BEIIECTBA, Macca pacTBOpa, Macca paCTBOPEHHOTO BEUIECTBA.

Ipaxmuueckue 3ansamus

1. Beoluncnenue Macchl BOJABI M MacChl BELIECTBA, HEOOXOAMMBIX MJS MPUTOTOBICHUS
pacTBOpOB B OBITY.

2. IlpuroroBiieHue pacTBOpa MOBAPEHHOW COJHMC 3aJaHHBIM 3HAYEHHEM MAacCOBOM JOIHU
PacTBOPEHHOTO BELLECTBA.

II1. Xumusi Ha okomike (54)

KomuartHbIe pacTeHus: pasHOoOpas3ne BUIOB.

YXo071 32 pacCTeHHUSIMU: TTOJIMB, PHIXJICHUE U TTOJKOPMKA YA00pEHUIMHU.

XUMHYECKHUE CPEACTBaA 3aIIUThI U POcTa pacTeHUil. Mepbl IPe10CTOPOKHOCTH B padoTe.

Ilpakmuueckue 3anamus

1. Omnpenenenue pH nouseHHOr0 pacTBopa.

2. IlpuroroBneHue pacTBOpa MUHEPAIBHOIO YAOOpEHHUS.

IV. Xumus na xkyxue (84)

VYHukanpHOE BemecTBo-Boia. CTpoeHHE MOJIEKYINBl BOJBI, €€ aHOMalbHbIE CBOMCTBA. Bona-
pactBopuTenb. Bona-ocHoBa xuBoro. CojaepkaHue BOJABI B KUBBIX opraHuzMax. Kpyroopot
BOJIBI B npupoze. [1106anbHblil THAPOIOTUYECKUH UK BOABL. [Ipobiema 0OUYnuCTKH CTOYHBIX BOJI.
DKOHOMHS BOJHBIX pecypcoB. COBpEeMEHHBIE CITIOCOOBI UCCIIEIOBAHMS BOIOITPOBOIHON BOJIBI.

[Tponyxktel nutanus. [IpoaykroBas stukerka. [luineBsie 1o6aBku U ux 3HaueHue.HurpaTsl B
MUY YesoBeKa. Bo3MokHbIE 3arps3HUTENN NUILK. BiusHue Ha OopraHu3M dYeloBeKa OENKOB,
JKUPOB W yriaeBoAOB. TexHojorus mnpurotoBieHus nuiuu. [IpaBuia Bapku Msica, OBOILIEH,
KOHCEPBUPOBAHUS W XPaHEHUsI MUIIEBBIX MPOAyKTOB. Butamuubl. Kak npaBuibHO mom100path u
MPUHUMATh BUTAMUHBL. J[MeTa: 32 U IpOTUB. 310POBOE MUTAHHE.

TexHonorust npuroToBieHUs NUILK. Bapka, TylieHue, )xapka MpoayKTOB.

KoHncepBanTbl. Poiib KOHCEpBAHTOB B XpaHEHUU IIPOYKTOB MTUTAHUS.

Buramunsl. Butamunsr A,B,C,[1,E; ux OGunonorndeckoe 3Ha4€HHE NIl OpraHU3Ma YeIoBEKa.

Kak mpaBuibHO cOOMI0IaTh AUETY. 30POBOE MUTAHHE.

Ipakxmuueckue 3anamus

1. Pacuer cyToyHOrO paryioHa MUTaHUS.

2. OugucTKa BOJBI B JIOMAIITHUX YCIIOBHSX.

3. [Ipurorosnenue 9% pactBopa ykCycHON KucioThl u3 70% pacTBOpa 3CCEHIIMH.

4. Omnpenenenne putamuHa C B IIUTPYCOBBIX.

V. Xumus jgexapcts (54)

Homamusiss anteuka. I[lepedeHb BemIECTB M WX Ha3HAuYCHHE. XPAHEHUE JIEKAPCTBEHHBIX

MpenaparoB B IOMAITHUX YCIOBUSX.



[IpaBuna nprema JieKapCTBEHHBIX CPE/ICTB.

®duroneyenue. JIekapcTBEHHbIE paCTEHUS HA TPSJIKE.

O nekapcTBax u sijiax.

Ipaxmuueckue 3anamus

1. KowmruiekroBaHue JOMAIIHEH anTeuku.

2. IlepBas momomuIb MpU OTPABJICHUSAX, TPABMAaX U 0KOT'aX.

VI. Ypoxu Moiinoasipa (54)

O wmpuie. CocrtaB, CTpoeHHE, CBOMCTBa, MCTOpus MbuloBapeHus. Ompenenenue pH cpens
BOJIHOTO pacTBOpA PA3IMYHBIX BUJOB MbLIA.

O 3yOHOM sManu u 3yOHOW macrte. I'mrueHa momoctu pra. 3yOHas macta Kak CPEICTBO IO
yxomy 3a 3y0amu. OCHOBHBIC JCHCTBYIONIME BEIISCTBA. 3HAUCHHUE COCAUHEHHI (Topa s
YKperieHus: Maiu. XMMHYECKHU COCTaB U CBOICTBA BOJIOC U KOXKU YEJIOBEKA.

CpenctBa o yxoJy 3a BOJIOCaMH, UX BUJbI U HazHaueHue. [llamiynu, Oanb3ambl, MaCKH IS
BOJIOC U UX MpeJHa3HAYCHHUE.

Ilpaxmuueckoe 3ansamue

CpaBHUTENBHBIN aHATTU3 COCTaBa PA3IMYHBIX BUIOB 3yOHBIX MACT.

Jlabopamopmuwiii onvim

Omnpenenenne pH cpeabl BOIHOTO pacTBOpa PA3IMYHBIX BUAOB MbLIA U TeJIei Ui qy1ia.

VII. PadoTa Haja ucciieq0BaTeJIbCKUM NMPOoeKToM (7 1)

TpeboBanus k 3ammure npoekta. Beibop Tembl uccnenopanus. PopMynupoBKa eTu U 33134
uccienoBanus. Beiasmkenue rumnore3sl. O030p MHPOPMAMOHHBIX HUCTOYHUKOB. IlocTaHoBka
skcriepuMenTa. BoiBoabl u 3akimtoueHue. Odopmienue oryeta. [lybnuyHoe BbICTyIUIEHHE U
3allUTa UCCIEI0BATEIHCKON PabOTHI (ITPOEKTA).

[Tonsitre 06 uccnenoBaTenbCckoi aearenbHoCcTH. OOBEKT U CYObEKT HccleaoBanusa. Buasl u
KPUTEPUU HAYYHO-UCCIIEIOBATEIHCKON NesATeIbHOCTH. DOPMBI HCCIEA0BATEIBCKON pabOTHI.

ANTOpPUTM HCCIIEIOBaHUI: BBIABICHHWE M OOHapykeHue mpoOiieMbl; (GOPMUPOBAHHUE TEMBI
HAy4YHOTO  MCCJICIOBAaHMs;  ONpPEAENIEHWEe  MCXOAHBIX  TEOPETHUECKUX  TOJIOKCHU;
CUCTEeMaTH3allMsl 3HAHUH, MOIyYeHHEe YKCIIEPUMEHTAIBHBIX PE3YyIbTaTOB; 0(OPMIICHHE U 3aIlUTa
oT4eTa.

Kak cocTtaBUTh OTYET HCCIEAOBATENbCKON NeATeNbHOCTH. CTPYKTYpPHBIE 3J€MEHTHl OTUETa:
TATYJIBHBIA JIUCT; COJEpKaHHE, BBEJCHUE (AKTyaJlbHOCTh BBIOpAHHOW TEMBI, ammapar
MCCJIEI0BAHMS, TEpBOHAYaIbHAs TUIIOTE3a, MPEANOoIaraéMble 3Tanbl U METOJIbl MCCIIEOBaHUS,
O0KMJIaeMbI pe3yJIbTaT); OCHOBHAs 4YacTh (TEOpHUs, DKCIEPUMEHT, PE3YJbTaThl, OOCYXKICHUS
pe3yNbTaTOB);3aKII0YeHHE  (BBIBOJBI,  PEKOMEHIAIINH);CIIUCOK  JINTEPATYPbI;IIPUIOKEHUS
(Tabnuupl, cxeMsbl, rpa@uku, pucyHku, ¢otorpadpun). TpeboBanus Kk opPOPMICHHUIO OTYETA U
nyOIMYHOMY BBICTYIJIEHUIO. TpeOoBaHMS K 3alluTe MpOoeKTa. BIOOp TeMbl HCCIEIOBaHUA.
dopMmynupoBKa IEeTM U 3a7a4  HCCleqoBaHUA.  BeiiBmwkenue — rumnore3sl.  O030p
nH(OPMAaIIMOHHBIX UCTOYHUKOB. [locTaHOBKA SKCTIEprMeHTa. BBIBOBI U 3aKITIOUEHHE.

VIll. Cmecu u cniocoObl ux paszaenenus (144)

Yucmote sewecmea u cmecu. Buowt cmeceit. IlorsaTus «aucToe BEIIECTBOY», «cMechy. CMecu
Y MHIUBUIyaJIbHBIE BelecTBa. OTHOPOIHBIE U HEOAHOPOIHBIE CMECH.

Omcmauesanue. Qunvmposanue. Bozeonka. llpuHIIMIBI pa3ieeHus: cMecel U OUUCTKHU
BemecTB. OTcTanBanue, PUIHbTPOBAHUE KaK METOAbl OYUCTKH BOABI OT HEPACTBOPHUMBIX
yactull.l [pyMeHeHne KoaryasHTOB Uil YBETMUEHUSI CKOPOCTH OCEaHus YacTHI], B3BEIICHHbBIX B
Bojic.Bo3roHka kak MeTo1 pa3/ieJIieHusI TBEPABIX CMECEH.

Jlabopamopnvie onvimoi

1. Pacrio3zHaBanue cMeceil 1 MHAMBHIYaJbHBIX BEIIECTB.

2. OuncTKa BOJBI OTCTaWBaHUEM U (UIBTPOBAHHEM.

3. Paznenenne cMecn KpUCTALTHYECKUX XJIOPH/IAa HATPHUS U H10/1a BOSTOHKOM.

Buvinapuseanue. Ilepezonka. OpHOpPOIHBIE U HEOJHOPOJHBIE CMeCH. PacTBOpbl Kak
OJIHOPOJIHBIE CMECH. BFBIZIeIeHNepacTBOPEHHOTO BEIIEeCTBA W3 PAcTBOpa BhIMAPUBAHUEM.
Ourctka BOJbI MeperoHkoil. JuctmnnupoBannas Bojaa.KoHIeHTpUpoBaHHBIE U pa3OaBlIeHHBIC
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pacTBOopbl. MaccoBast 107l pacCTBOPEHHOTO BemlecTBa. [IpUrotoBieHne pacTBopa U3 HABECKH.
PactBopenne  kak  QusMKo-xuMHUecKkwii  mporiecc.  [maparel.  Kpucrtammorumparsl.
Kpucrannu3zanus coseil mpu mocTeneHHOM UCIIapEeHUH BOBI U3 PacTBOpA.

Jlabopamopnvie onvimol

1. Pa3nenenne cMecu KpUCTAIUTMYECKOTO XJIOPH/IA HATPUS U YTOJIBHOTO MOPOIIKA.

2.IIpuroToBiieHne pacTBOpa XJopuja aMMOHHS U3 HaBecku. PacueT maccoBoil monuxiopuaa
aMMOHHUS B pacTBOpE.

3. BelpamuBanue KpUcTaaioB XJIOpUAa aMMOHUS Ha CTEKIITHHOM IJIAaCTHHKE.

Kpucmannuzayua. Boicanueanue. PactBopumocts. Kpussie pactBopumocTu. HaceileHHsblIe,
HEHACBIIIICHHbIE W TIEpechIllieHHbIe pacTBOphl. Kpucramnuzanmus coilu OpU  OXJIAXKICHUU
HACBHIIIIEHHOTO pacTBopa. Kpucramnuszanus coi npu J00aBIEHUH Pa3IHYHBIX BBICAIMBAOIINX
areHToB. KoHIIEHTpHpOBaHMEPACTBOPOB METOJIOM BBICAIIUBAHHS.

Jlabopamopnvie onvimol

1. BeicanuBaHue xJiopya HaTpUs U3 PacTBOPA.

2. Kpucrannu3zanust HUTpaTa Kajus U3 HAaCBIIIEHHOTO PacTBOpa.

Ikempakyusa. Be16op pacTBOpuUTeNs A TPOBEACHUS SKCTPAKIIUU. DKCTPAKIIMS BEIIECTB U3
TBEPIBIXCMECEH. OKCTpakIUs BEIIECTB W3 pPACTBOpPOB. PazjeneHne HECMENIMBAOIINXCS
KUAKOCTEH CIIOMOIIBIO ICTTUTENbHON BOPOHKH. [IpMeHeHrne SKCTpaKIuu.

Jlabopamopnvie onvimol

1. DKCTpakuys MUTMEHTOB U3 KOPHEILJIOI0B MOPKOBHU M CBEKIIBI.

2. Paznienenue cMecu KpucTalimyeckux xjgopuaa kobdansrta (I11) u xmopuga HaTpust MeTO10M
SKCTPaKIUU.

3. DKCTpaKIus nona u3 CIIUPTOBOTO pactBopa noja. Paznenenue
HECMEIIMBAIOIIUX CSHKUIKOCTEH.

Aocopouus u oecopouusn. Ilpumepsl aacopOIMK W3 MOBCEIHEBHOW >KU3HH. AJICOPOSHTHI.
AncopOumsi  BeIIeCTB  M3ra3o00pazHOil  cpenpl. AncopOumsi BEIIECTB M3 pacTBOpa.
N3buparensHocTh ancopOuun. O6parumocts aacopouuu. ldecopbuus. [Ipumenenue agcopOunu
U JIeCOpOIUH.

Jlabopamopnvie onvimol

1. AacopOuus KaTHOHOB CBHHIIA aKTHBUPOBAHHBIM YTIIEM.

2. AncopOums u necopOims ona.

Xpomamozpagpua. Xpomarorpadus Kak METOJ1 pa3/ieleHNus OTHOPOIHBIX cMecei. COpOeHTHI.
XpomarorpamMma. MouspHast ~ KOHIIGHTpanusi  SKBUBaJEHTOB. CrOCOOBI  BBITOJHEHHS
Xpomarorpaduu: KOJIOHOYHAs, TOHKOCIOWHas (Ha 3aKpelJICHHOM M HE3aKpeIICHHOM CJIoe
copbenra), OymaxkHas.Bocxoasimas u KpyroBas xpomartorpadus. XpomaTtorpaduueckoe
pasjieneHue  HEOKpAIIEHHBIXHMOHOB. [IposiBieHne  XpOMaTOrpPaMMBI. Bo3mokHOCTH
xpomarorpapur 1O WACHTUPHUKAINHA WKOJIMYECTBEHHOMY OIPENEICHUI0  Pa3/esieMbIX
KOMITOHEHTOB U3 pacTBOpa.

Jlabopamopnvie onvimol

1. U3roToBnenune xpoMaTorpaduueckoil KOJIOHKH.

2. Paznenenune cMmecu KaTHOHOB B XpoMaTorpaduuecKkon KOJIOHKE.

3. Pa3nenenue cMecu KaTHOHOB Ha CKOPJTyIle KypHUHOTO sif1a.

4. Pa3nenenue cMecu aHMOHOB Ha MOAUGUIIMPOBAHHON OyMare U UX UIECHTHU(PHUKALUS.

Pazoenenue nucmenmos, U361€4EHHHIX U3 3EACHBIX JUCMbEE PACHEHUl. DKCTPAKIUAL
OUTMEHTOB W3 3€JIEHOT0 JIMCTa pacTeHus. Pa3nmndable crmocoObl Xpomarorpaduyeckoro
pasjie’eHrs TUTMEHTOB, U3BJICUEHHBIX U3 3€JIEHOTO JINCTA PACTEHHUS.

Jlabopamopnvie onvimol

1. Tlonyd4eHue CHUPTOBON BBITSKKH MUTMEHTOB 3€JIEHOTO JIUCTA.

2. Pa3zgenenue MUTMEHTOB 3€JIEHOTO JIUCTA METOOM KPYroBOl OyMaKHOW XpomaTorpadum.
IX. Cerognsi y Hac crupka (34)

OmnpeneneHne >KECTKOCTH BOJBI M CHOCOOBI €€ ycTpaHeHWs. BHIBI KECTKOCTH BOJIBI:

BpeMeHHast ¥ mocTossHHasA.Crloco0bl yCTpaHeHHs! )KECTKOCTH pa3HOro BUAA.
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CuHTeTHYECKIEe MOIOIINE CPENICTBA, OTOSNUBATENN U aHTUCENTHKUA. OCHOBHBIE KOMITIOHEHTBI
CMC, ux poyib IpU CTHPKE U3JEITUN U3 PA3IMYHBIX BUIOB TKaHeW. UTO 03HAYAIOT SIPJIBIKKM HA
U3JIEIHSIX.

XumuncTka Ha fomy. CpesicTBa At XUMUUCTKU. Y 1ajieHHUE MATEH.

Jlabopamopnvie onvimol

1. Omnpenenenue >K€CTKOCTH BOAOIIPOBOJHON BOJBI M €€ yCTPaHEHHE.

2. VYjaneHue MacIsTHHCTOTO ISATHA C U3AETHSL.

X.Kocmeruka u xumus (54)

[Tonsitue o kocmeruke. Hocurenu 3anaxa. Mcropust nosiBIeHUs U pa3BUTUS KOCMETHUKH.
CoctaB 1 MHOrooOpa3ue naxyuux BelIeCTB. DKCTPaKIUs MaXy4uX BEIIECTB U3 JICTIECTKOB
LIBETOB.

Kpema u ux pasnooOpaszue. Koxa, ee ctpoeHue u TUIBI KOKU. Bubl KpeMoB, 00pa3yronmx
JMHUM yXOJa 3a KOKeH JIMLa, pyK U Teja. 3aBUCUMOCTb IPUMEHEHMSI KpeMa OT BO3pacTa,
COCTOSTHUSI OPTaHH3Ma, BpEMEHH CYTOK U BHEITHHUX (hakTopoB. OCHOBHBIE (PYHKIIMU
KpeMOB(yBJIaKHEHHE, TUTAHKUE, 3AIUTA) U IPUEMbI X HAHECCHUS.

Bonme6nsle npeBpaiieHus npuaecok. XuMus Boioc U Koxku. Tumsl Bosioc. CriocoObl
OKpaluBaHus Bosioc. Bunbl kpacurteneil (HaTypajibHble U cuHTeTHYecKue). [Ipumenenue
MYCCOB, T€JIei U JJaKOB AJISl YKIIAJIKU MPUUECKU.

lpaxmuueckue 3ansamus

1. Omnpenenenue TUIa KOXHU JHUIA U TOA00P JIUHUU yXOJIa.

2. YX0J 3a KOXKEH pyK.

XI. PemonT B kBapTHupe (34)

Bunbel crpouTenbHbIX MaTepuanoB (HaTypajdbHble U cuHTeTMueckue). CpencrBa s
CKJICMBAHUS Pa3NYHBIX MaTepuanoB. KocMeTnyeckuii peMOHT CTEH U MOTOJIKOB.

Kpacku: MHorooOpasue u coctaB. Buabl Kpacok sl OTAEJIKM CT€H M MOTOJKOB. Mepbl
0€30MacHOCTH P pabOTe C HUMH.

Ilpaxmuueckoe 3ansamue

[TpurotoBneHne Kpacok

X11.Xumus n oxkpy:xaomas cpena (44)

OmnacHble BemiecTBa U (HakToOphl B ObITY. B3auMoCBsA3b XUMHH U SKOJIOTHU. JlecsiTh Hanbomnee
OTACHBIX BEIIECTB: METAJUIbI, JIETYYHe OpraHUYeCcKUe COeAUHEHUs, (OpMaIbaAeTu, NECTULIUIBL,
yrapHblii Ta3, Mblib, acbecT, 6akTepuu, paaranus, AeQUIUT COTHEYHOTO CBETA.

Kak yny4dmute »5Konoruueckyro oOcTaHOBKY B jome? IlpoekTupyem 3KOJOTHYECKH
Onaromonydsbiii oM. CBeT, TeIUIO, HaTypalbHbIE CTPOUTENbHBIE MaTepHUalbl, TEKCTHUIIb,
3/10pOBOE NMUTAHUE U TICUXOJIOTUYECKUI KOMPOPT.

X111, 3ammTa ucciea0BaTe/ibCKUX NPOEKTOB (24)

[TybnryHOE BBICTYIUJICHUE M 3alIIUTa UCCIIEI0OBATEIHLCKONU pabOTHI (MPOEKTA).
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4.Y4eOHO-TeMaTHYeCKOE IVIAHNPOBAHHUE

Ne zaustusa

Tema

KoanuectBo yacos

BCero |

Teopus |

ITPpaKTHUKa

[.Beenenue (3u)

BBoanoe 3ansaTue

1

1

3HAKOMCTBO C KAOMHETOM
XUMHH U U3YYCHHUE TCXHUKH
0€e30I1acCHOCTH

1

3HAKOMCTBO C
1a00paTOPHBIM
00opy0BaHUEM

I1.ITpuroToBieHre pacTBOPOB B XUMUUYECKON JJab0OpaTOpuu U OBITY (44)

Ponb pacTBOpOB B KU3HH
YeJI0BEKa

1

1

(62}

Bunsl pactBopoB

BrrunciieHue Macchl BOJIbI
U BEILECTBA, HEOOXOAUMBIX
JUISL IPUTOTOBIICHUS
pacTBOpPOB B OBITY

[IpuroroBnenue pacTBopa ¢
3aJJaHHBIM 3HAUYCHUEM
MacCOBOU 10U
pacTBOPEHHOTO BEIIECTBA

II1. Xumus Ha okomike (54)

KomHuarssle pactenus:
pa3zHooOpa3ue BUJOB

1

YXOI[ 3a paCTCHUAMMU:
I1I0JIMB, PBIXJICHUC U
IIOAKOPMKaA YHO6peHHHMH

10

Onpenenenue pH
MIOYBEHHOT'O pacTBOpa

11

[IpuroroBnenue pactBopa
MUHEPAIBLHOTO YA0OpeHUs

12

XUMHUYECKUE CPEACTBA
3aIUThl U pOCTA PACTCHUIN

IV. Xumus Ha Kyx

13-14

YHUKaIbHOE BEIIECTBO-
BOaa

15

[IponyxThl nuTaHUA
[IponykToBasi 3TUKETKA U
MUIIEBbIC JOOABKH

16

Pacuer CYTOYHOI'O palinoHa
IIUTaHUuA

17

Texnomorunsa
MPUTOTOBJICHUS TUIIU

18

KoHcepBaHTBI.

[Tpurorosnenue 9%
pacTBOpa YKCYCHOM KHCIIOTBI
u3 70% pacTBOpa dCCEHIIUN

19

BuramMuHbl.
Onpenenenue Butamuna C
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B LIUTPYCOBBIX

7. 20 Kak npaBunsHO cobmo1aTh 1 1 -
nuety? 370poBO€ MUTAHUE
V. Xumus nexkapcts (549)
1. 21 JlomanrHss anTeuka 1 - 1
2. 22 [IpaBuna npuema 1 1 -
JIEKAPCTBEHHBIX CPEJICTB
3. 23 [epBas momoms npu 1 - 1
OTpaBIICHUSX, TPABMaX H
0’KOrax
4, 24 duTtoscucHUE. 1 1 -
JlexapcTBEHHBIC PAaCTCHUS Ha
TpsIKe
5. 25 O nekapcTBax | sjax 1 1 -
V1. Ypoku Moiinoasipa (54)
1. 26 O MbLIE 1 1 -
2. 27-28 O 3yOHO# 5Manu u 3yOHOU 2 1 1
nacre. I uruexa moyocTy pra
3. 29-30 CpencrtBa 1o yxomy 3a 2 1 1
BOJIOCAMH U TEJIOM
VII. PaboTa HaJ McClie0OBATEILCKUM MTPOSKTOM (7 1)
1. 31 Ilonsatue 06 1 1 -
HCCIEN0BATENLCKOM
JIEATEIbHOCTH
2. 32 AJTOPUTM HCCIICTOBAHUS 1 1 -
3. 33 Kak cocraButh OoTUeT 1 1 -
HCCIEA0BATENLCKOM
JIEATEIBHOCTH
4, 34-37 Pabora Hag 4 - 4
HCCIIEI0OBATENLCKUM
MIPOEKTOM
VIIl.Cmecu u ciocoObl ux pazaenenus (14q)
1. 38 YucTele BelecTBa U CMECH 1 1 -
BemecTB. Buanl cMeceit
2. 39-40 OrcrauBanue, 2 1 1
($uIbTpOBaHNE U BO3TOHKA
3. 41-42 Brinapusanue. Ileperonka 2 1 1
4, 43-44 Kpucrannmzauus. 2 1 1
BricanuBanue
5. 45-46 DKCTpakuus 2 1 1
6. 47-48 AncopOumst u necopOonus 2 1 1
7. 49-50 Xpomarorpadus 2 1 1
8. 51 Pa3nenenne murMeHToB, 1 - 1
M3BIICUCHHBIX U3 3€JICHBIX
JINCTHEB PACTEHUH
IX.Ceroans y Hac ctupka (349)
1. 52 Ornpezenenne )KeCTKOCTU 1 - 1
BOJIBI ¥ €€ YCTPAaHEHUE
2. 53 CHHTETHYECKHE MOIOIIHNE 1 1 -

CpencTBa, OTOCIUBATENN U
AHTUCEIITHKU.
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3. 54 XUMUHUCTKA HA I0MY | 1 -
X.Kocmernka u xumus (54)
1. 55 [TonsiTHE O KOCMETHKE. 1 1
Hocurenu 3anaxa

2. 56 Kpema u ux paznooOpasue 1 1

3. 57-58 Omnpenenenue TUIIA KOXKU 2 -
JIMIIA ¥ IOA00p JIMHUH yX0J1a

4. 59 BounmeGHbie npeBpamnieHus 1 -
MIPHYECOK

XI. PemonT B kBaptupe (34)

1. 60 Bunel crpoutenbHbIx 1 1
MaTepUAIIOB

2. 61 Kpacku: MHOrooOpasue u 1 1
COCTaB

3. 62 [IpuroroBieHue Kpacok 1 -

XI1.Xumus u okpyskaromas cpea (4u

1. 63-64 OmnacHble BeliecTBa U 2 2
(hakTopsl B OBITY.

2. 65-66 Kak ynyummrs 2 -
IKOJIOTUYECKYIO 0OCTaHOBKY B
nome?

XIIl. 3amura nccnegoBaTeIbCKUX MTPOEKTOB (24)

1 67-68 3amuTa 2 -

HCCIICIOBATEILCKUX MTPOCKTOB
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4. COAEP) KAHUE
I.BBenenue (3u)

BBognoe 3ansrtue. llenu n Ha3HaueHHE KpyKKa. 3HAKOMCTBO C yJallUMHCA U 00CYyXaeHue
1aHa paboThl KpyXKKa. 3HAYUMOCTh XUMHYECKHX 3HAHUN B MOBCEJHEBHOW >KM3HU YEJIOBEKA.
Mertonpl u3ydeHus Okpyxarouero mupa. OCHOBHONM METOJA MCCIEAOBAHUA — XUMHUYECKUH
sKcrepuMeHT. [IpoHnKHOBEHNE XUMUU BO BCE 00JIACTH JKU3HU YEJIOBEKA.

3HaKOMCTBO C KaOWHETOM XHMMHUHU M H3Yy4YEHHUE IMpaBWJI TEeXHUKU Oe3omacHocTu. llpaBumia
Oe3omacHOl pabOTHl B KaOMHETE XMMUU, U3yUYCHUE MPABHII TEXHUKH O€30MaCHOCTU U OKa3aHUs
NEpBOM MOMOIIH, HCI0JIb30BAHUE IPOTUBOMOXKAPHBIX CPEJICTB 3ALIUTHI.

3HAKOMCTBO € 1TaOOPaTOPHBIM 000PYAOBaHHEM. 3HAKOMCTBO C Pa3/IaTOUYHBIM 000pyA0BaHUEM
JUIA TIPAKTHYECKUX U JabopaTopHbIX paboT. OCHOBHBIE HAaBBIKM PAa0OThl ¢ XUMHYECKHUMH
peaKTUBaMU M J1JaOOPaTOPHBIM 000PYIOBAHUEM, HUCIIOIH30BAHHUE 110 HA3HAUYCHUIO.

I1. IIpuroroBJ/ieHre PAaCTBOPOB B XMMHYeCKOIi J1a0opaTopuu U ObITY (44)

Ponp pactBopoB B ku3HM 4yenoBeka. O3HAKOMIICHUE YYaIUXCS C MPOLIECCOM PacTBOPEHMS
BELIECTB.

Buner  pactBopoB.  HachllieHHBIC,HEHACBIIIEHHbIE W MEPECHIIIEHHBIE  PAaCTBOPBIL.
[IpuroTtoBneHne pacTBOPOB U HCIIOJIBb30BaHME HUX B Ku3HU. [loHsTusa: MmaccoBas Jois
PacTBOPEHHOIO BEIIECTBA, Macca pacTBOpa, Macca paCTBOPEHHOTO BEUIECTBA.

lpaxmuueckue 3ansamus

3. Bpluucnenue macchl BOABI M MacChl BEIIECTBA, HEOOXOMUMBIX Ui TMPUTOTOBIICHUS
pacTBOpOB B OBITY.

4. TlpuroroBieHHE pacTBOpa IMOBAPEHHOH CONUC 3aJaHHBIM 3HAUYEHHWEM MAaCCOBOW 10NN
PacTBOPEHHOTO BELLECTBA.

II1. Xumusi Ha okomike (54)

KomuartHbIe pacTeHus: pa3sHOOOpa3ne BUIOB.

YXo071 32 pacCTeHHUSIMU: TTOJIMB, PHIXJICHUE U TTOJKOPMKA YA00pEHUIMHU.

XUMHYECKHUE CPeACTBa 3allUThl U pocTa pacTeHuil. Mepbl Ipe10CTOPOKHOCTH B padoTe.

Ilpakmuueckue 3anamus

3. Ompenenennie pH mouBeHHOTO pacTBOpA.

4. TlpuroroBieHue pacTBOpa MHHEPAIHLHOIO y0OpEHUSI.

IV. Xumus Ha kyxue (84)

VYHukanpHOE BemecTBo-Boia. CTpoeHHE MOJIEKYINBI BOJBI, €€ aHOMaJlbHbIE CBOMCTBA. Bona-
pactBopuTenb. Bona-ocHoBa xuBoro. CojaepkaHue BOJABI B KUBBIX opraHuzMax. Kpyroopot
BOJIBI B npupoe. [106anbHbli THAPONIOTUYECKU UK BOABI. [IpobiemMa OUYUCTKH CTOYHBIX BOJ.
DKOHOMHS BOJHBIX pecypcoB. COBpEeMEHHBIE CITIOCOOBI UCCIIEIOBAHMS BOIOITPOBOIHON BOJIBI.

[Tponyktel nutanus. [IpoaykroBas stukerka. [luineBsie 1o6aBku U ux 3HaueHue.Hurpatsl B
MUY YesoBeKa. Bo3MokHbIE 3arps3HUTENN NUILK. BiusHue Ha OopraHu3M dYeloBeKa OENKOB,
JKUPOB W yriaeBoAOB. TexHosjorus mnpurotosieHus nuiud. [IlpaBuia Bapku Msica, OBOIIEH,
KOHCEPBHPOBAHUS M XpaHEHUs MUIIEBbIX MPOAyKTOB. Butamuuel. Kak npaBunbHO nogoOpats u
MPUHUMATh BUTAMUHBL. J[MeTa: 32 U IpOTUB. 310POBOE MUTAHHE.

TexHonorust npuroToBiieHus NUIK. Bapka, TylieHue, skapka mpoayKTOB.

KoHncepBanTbl. Poiib KOHCEpBAHTOB B XpaHEHUU IIPOYKTOB MTUTAHUS.

Buramunsl. Butamunsr A,B,C,[1,E; nx Ouonoruveckoe 3HaYCHHUE IJIs1 OpTraHU3Ma YeI0BEKa.

Kak mpaBuibHO cOOMI0IaTh AUETY. 30POBOE MUTAHHE.

Ipakxmuueckue 3anamus

5. Pacuer cyrouHOro panuoHa muTaHUs.

6. OumncTKa BOJBI B IOMAITHUX YCIOBUSX.

7. Ilpurorosnenue 9% pacTBopa yKCYCHOM KUCIOTHI U3 70% pacTBOpa 3CCEHIIMH.

8. Onmnpenenenne ButamuHa C B IIUTPYCOBBIX.

V. Xumus jgexapcts (54)

Homamusiss anteuka. I[lepedeHb BemIECTB M WX Ha3HAuYCHHE. XPAHEHUE JIEKAPCTBEHHBIX

MpenaparoB B IOMAITHUX YCIOBUSX.
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[IpaBuna nprema JieKapCTBEHHBIX CPE/ICTB.

duroneyeHue. JIekapcTBEHHbIE paCTEHUS HA TPSJIKE.

O nekapcTBax u sijiax.

Ipakmuueckue sanamusi

3. KommekroBanue JOMalIHel anTeuKH.

4. llepBas momoulb Npy OTPABJICHUSAX, TPABMaX U 0XKOT'ax.

VI. Ypoku Moiigoabipa (54)

O wmpuie. CocrtaB, CTpoeHHE, CBOMCTBa, MCTOpus MbuloBapeHus. Ompenenenue pH cpens
BOJIHOTO pacTBOpA PA3IMYHBIX BUJOB MbLIA.

O 3yOHOM sManu u 3yOHOW macrte. I'mrueHa momoctu pra. 3yOHas macta Kak CPEICTBO IO
yxomy 3a 3y0amu. OCHOBHBIC JCHCTBYIONIWE BEUIECTBA. 3HAUCHUE COCJAMHECHUN QTOpa yIs
YKpEIUIeHUs SMan. XUMUYECKUI COCTaB U CBOMCTBA BOJIOC U KOXKHU YEJIOBEKaA.

CpenctBa o yxoJy 3a BOJIOCaMH, UX BUJbI U HazHaueHue. [llamiynu, Oanb3ambl, MaCKH IS
BOJIOC U UX MpEIHa3HAUYCHHE.

Ilpaxmuueckoe 3ansamue

CpaBHUTENBHBIN aHATU3 COCTAaBa PA3IMUHBIX BUIOB 3yOHBIX MACT.

Jlabopamopmuwiii onvim

Onpenenenne pH cpenbl BOAHOTO pacTBOpa pa3iMYHbIX BUAOB MbLIa U TeJeH i qylia.

VII. PadoTa Haja ucciieq0BaTeJIbCKUM NMPOoeKToM (7 1)

TpeboBanus k 3ammure npoekta. Beibop Tembl uccnenopanus. PopMynupoBKa eTu U 33134
uccienoBanus. BeinBmwkenue rumnore3sl. O030p MHPOPMAMOHHBIX HUCTOYHUKOB. [locTaHoBKa
skcriepuMenTa. BoiBoabl u 3akimtoueHue. Odopmienue oryeta. [lybnuyHoe BbICTyIUIEHHE U
3allUTa UCCIEI0BATEIHCKON PabOTHI (ITPOEKTA).

[TonsiTre 06 uccnenoBaTenbCKkoi aedareabHocTH. OOBEKT U CYOBEKT HccienoBaHusl. Buabl u
KPUTEPHH HAYYHO-HCCIIEIOBATENBCKOM IesTeNIbHOCTH. DOPMBI CCIIeI0BATEIBCKON PaOOTHI.

ANTOPUTM HCCIIEIOBAaHMI: BBIABICHUE M OOHapyx)eHue mnpoOaemMbl;(pOpMUPOBAHUE TEMBI
HAy4YHOT'O MCCIIEJ0BAHNUS; ONPEIEICHNE UCXOIHBIX TEOPETUUECKHX T0JIOKEHNUI;CHUCTEMATH3aIUs
3HAHUU, MOJYYEHHE SKCIIEPUMEHTAILHBIX PE3YyIbTaTOB; 0(OPMIICHHE U 3allUTa OTYETA.

Kak cocTaBUTh OTUET HMCCIEN0BATENbCKON AeSITeIbHOCTU. CTPYKTYpHBIE AJIEMEHTHI OTYeTa:
TUTYJIBHBIA  JIUCT;COJIEp’)KaHUE; BBeIeHUE (aKTyadbHOCTh BBIOPAaHHON TeMbl, ammapar
UCCJIEIOBaHMsI, IEpBOHAYANIbHAsl TUIIOTE3a, MpEeJIoyiaraéMble 3Tanbl U METO/bl UCCIEeI0BaHUS,
OKUJAaeMbIi pe3yNbTaT); OCHOBHAS YacThb (TEOpHUs, DKCIEPUMEHT, PE3yabTaThl, OOCYKICHHS
pe3yabTaTOB);3aKIIOYEHUE  (BBIBOJBI,  PEKOMEHJIAINH);CITUCOK  JIUTEPATYPhI;IPUIOKEHUS
(Tabmuipl, cXxembl, TpaQuKu, pUCYHKH, Gororpadun). TpeboBaHus K opOpMIECHHIO OTYETa U
MyOJTUYHOMY BBICTYTUICHHIO.

VI1II. Cmecu u ciocods! ux pazaenenus (144)

Yucmote éeuecmea u cmecu. Buowt cmeceit. I1oHATHS «9UCTOE BEIIECTBOY, «CMeChy. CMecu
Y MHIUBUlyaJIbHbIE BelecTBa. OHOPOAHBIE U HEOAHOPOJAHBIE CMECH.

Omcmausanue. Qunvmposanue. Bozzonka.llpuHINIIBI pa3elieHNs CMECEH U OUUCTKU
BerecTB. OTcTanBaHue, PUILTPOBaHNE KaK METO/IbI OYMCTKHU BOJIBI OT HEPACTBOPUMBIX
yacTtull.[I[ppumenenre KoaryassHTOB JUIsl YBEJIMUEHUs CKOPOCTH OCEaHUs YaCTHIl, B3BEIICHHBIX B
Bojie.Bo3ronka kak MeTos pa3/iejeHus: TBEpAbIX CMECEH.

Jlabopamopnvie onvimol

1. Pacio3HaBaHue cMecei U UHIMBUIyaIbHBIX BEUIECTB.

2. OuncTKa BOJIBI OTCTaMBaHUEM U (DUITETPOBAHUEM.

3. Pazgenenne cMecu KpUCTAIMYECKUX XJIOPHIa HATPUS U 110/1a BOSTOHKOM.

Boinapueanue. Ilepezonka. OpHOpPOJHBIE U HEOJHOPOAHBIE CMecH. PacTBopwel Kak
OJIHOPOJIHBbIE CMECH. BbIJeIeHnepacTBOPEHHOTO BEIIECTBA M3 pPacTBOpa BHIAPUBAHUEM.
Ounctka BoJbI meperoHkor. JluctummpoBanHas Boja.KoHIEHTpUpOBaHHBIE W pa30aBlIeHHbBIE
pacTBOpbl. MaccoBasi 710Jis pacTBOPEHHOrO BewlecTBa. [IpuroroBieHue pactBopa M3 HABECKH.
PacTtBopenne  kak  Qusumko-xumuyeckuit — mpouecc.  I'mpparel.  Kpucrammoruapartsl.
Kpucrannuzanus coneil npu nocTeneHHOM UCIapeHUH BOJIbI U3 PacTBOPA.
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Jlabopamopnvie onvimoi

1. Paznenenuie cMecu KpUCTAJUIMYECKOTO XJIOPUAA HATPUS U YTOJIBHOTO MOPOLIKA.

2.IlpuroroBiieHue pacTBOpa XJopuja aMMOHHS U3 HaBecku. PacueT maccoBoil nonuxiopuia
aMMOHHS B PacTBOPE.

3. BelpamuBanue KpUCTauIoB XJIOpUAa aMMOHMS Ha CTEKJITHHOM IJIAaCTHHKE.

Kpucmannuzayua. Boicanueanue. PactBopumocts. Kpusie pactBopuMocTu. HackileHHsle,
HEHACBILICHHbIE W IIEPECHIEHHbIE pacTBOpbl. Kpucramnuzanus coiau OpHU  OXJIAXKIECHUU
HACBILIIEHHOTO pacTBopa. Kpucramiuzanusi coiu mpu A00aBICHUN Pa3INYHBIX BBICAIMBAIOIINX
areHToB. KoHLIEHTpHpOBaHMEPACTBOPOB METOJOM BhICAJIMBAHUS.

Jlabopamophvie onvimol

1. BeicasninBaHue XJiopuja HaTpUs U3 pacTBOPA.

2. Kpucrannu3zanus HUTpaTa Kalus U3 HAChIILIEHHOTO pacTBOpa.

Ixempaxyun. BeiOop pacTBOpUTENs AJs MPOBEACHUS SKCTPAKIIMUA. DKCTPAKLUS BEIIECTB U3
TBEpAbIXCMECEH. OKCTpakLMs BELIECTB M3 pPAacTBOPOB. PasneneHue HeCMENIMBAIOIINXCS
JKUJIKOCTEN CIIOMOLIBIO ACIUTENBHON BOPOHKHU. [I[prMeHeHEe SKCTpaKIUu.

Jlabopamopnvie onvimol

1. DKcTpakuys MUTMEHTOB U3 KOPHEILJI0I0B MOPKOBU U CBEKJIBI.

2. Paznenenne cmecu Kpuctaminyeckux xjaopuaa kodansra (II) u xmopuaa Hatpus MeTo10M
AKCTPAKIUH.

3. DKCTpakuus fona u3 CIIUPTOBOTO pacTBopa fona. Paznenenue
HECMEILMBAIOIUXCSHKUIKOCTEH.

Aocopouus u oecopouua. Ilpumepbl ancopOUHUKM U3 MOBCEIHEBHON JKU3HU. AJICOPOCHTHI.
AncopOumsi  BEIIECTB  HM3Tra3000pa3HON  cpenpl. AncopOmmsi BEIIECTB W3 PacTBOpA.
N3buparensHocTh ancopouun. O6parumocts ajgcopomuu. lecopomus. [Ilpumenenue agcopOunu
U JiecopOoIuu.

Jlabopamopnvie onvimol

1. AncopOuus KaTHOHOB CBUHIA AKTUBUPOBAHHBIM YTJIEM.

2. AncopOums u necopOums Mosa.

Xpomamoczpaguna. Xpomatorpadusi Kak METOJT pa3/ieJIeHUs: OAHOPOAHBIX cMeceil. COpOEHTHI.
Xpomarorpamma. MomnsipHass ~ KOHIIEHTparusi  J3KBUBaJNeHTOB. CmocoObl  BBIMIOJHEHUS
XpomaTorpaduu: KOJOHOYHAs, TOHKOCJIOMHAsi (Ha 3aKpelyIeHHOM M HE3aKpEeIJEHHOM CJoe
copbenta), OymaxHas.Bocxonsmas u kpyroBas XpomaTtorpadus. Xpomarorpadudeckoe
pasfieNieHne  HEOKpPAaUICHHBIXHOHOB. [IposiBnenne  XpoMaTOrpaMMBl. Bo3moxHocTn
xpomatorpaguu MO UACHTH(PHUKAIUM HKOJIMYSCTBEHHOMY OIpPENEICHHUIO pa3AelsieMbIX
KOMIIOHEHTOB U3 PacTBOPA.

Jlabopamopnvie onvimol

1. UsroroBnenue xpomatorpaduueckor KOJIOHKH.

2. Pa3nenennie cMecu KaTHOHOB B XpoMaTorpauyeckoil KOJOHKeE.

3. PaznienneHnne cMecu KaTHOHOB Ha CKOPJIyIe KypUHOTO SHIIa.

4. Paznenenue cMecu aHMOHOB Ha MOAUGUIIMPOBAHHON OyMare U UX UACHTU(DUKAIINS.

Pazoenenue nucmenmos, u361€4eHHHLIX U3 3€/1€HBIX JIUCHIbEE PACMEHUIl. DKCTPAKIIUS
OUTMEHTOB W3 3€JIEHOr0 JIMCTa pacTeHus. Pasnuynble cmocoObl  Xpomarorpaduyeckoro
pasziesieHus: MUIMEHTOB, U3BJICUEHHBIX U3 3€JICHOTO JIMCTA PACTEHUSI.

Jlabopamopnvie onvimoi

3. TMomyueHue cipTOBOH BBITSKKH MTUTMEHTOB 3€JIEHOTO JIMCTA.

4. Pa3zneneHre MUTMEHTOB 3€JICHOTO JINCTAa METOAOM KPYroBoi OyMa)KHOH XpomaTorpaduu.
IX. Ceroans y Hac crupka (34)

OnpezneneHue >KECTKOCTH BOJBI M CHOCOOBI €€ ycTpaHeHus. BHIBI )KeCTKOCTH BOJBI:
BpeMeHHasl ¥ MOocTOsiHHAA.CIIocoObl yCTpaHeHHsI )KECTKOCTH Pa3HOTo BU/A.

CuHTeTHYeCcKre MOIOIINE CPE/ICTBA, OTOSNUBATENHN U aHTUCENTUKA. OCHOBHBIE KOMITOHEHTHI
CMC, ux poiib Mpu CTUPKE M3JEIUN U3 Pa3IMUHBIX BHAOB TKaHeW. UTO O3HAYAIOT SPJIBIKH Ha
W3JIEIHSIX.
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Xumunctka Ha fomy. CpecTBa st XUMUUCTKU. Y TaJieHUE MATEH.

Jlabopamopnvie onvimol

3. Ompenenenue KecTKOCTH BOJOIPOBOIHOM BOJBI M €€ YCTPaHEHHE.

4. VnaneHue MacIsIHUCTOIO MSITHA C U3JIEIHS.

X.Kocmeruka u xumus (44)

[Tonstue o kocmeruke. Hocurenu 3anaxa. Mcropust mosiBJIeHUs U pa3BUTUSL KOCMETHUKH.
CocraB 1 MHOTOOOpa3re maxy4ux BEIIeCTB. DKCTPAKIUS MMaXyIHX BEIIECTB U3 JICIECTKOB
I[BETOB.

Kpema u ux pasnoobpaszue. Koxa, ee cTpoeHue 1 TUIIBI KOKU. BUabl KpeMoB, 00pa3yrommx
JUHHUM yXOJa 3a KOXKeH JIMla, pyK U Tena. 3aBUCUMOCTh IPUMEHEHHsI KpeMa OT BO3pacTa,
COCTOSTHUSI OPTaHU3Ma, BPEMEHH CYTOK U BHEITHUX (DakTopoB. OCHOBHBIE (PYHKIIHH
KpeMOB(yBJlIaKHEHUE, TUTAHUE, 3aII1Ta) U IPUEMbI UX HaHECEHUSI.

BounmeOHbie npeBpaiieHns npudecok. XuMus Bojaoc U Koxu. Tunsl Boioc. CiocoOs
OKpaluBaHus Bosioc. Bunbl kpacureneii (HaTypaibHble U cuHTeTHueckue). [Ipumenenue
MYCCOB, T'eJIeH 1 JIaKOB JIJIs1 YKJIAJAKU MIPUUYECKHU.

Ipaxmuuyeckue 3anamus

3. Ompenenenue THIAa KOXKH JIUIA U TOAOOP JTUHUH YXO/a.

4. 'Yxo0x 3a KOXell pyk.

XIl. PemonT B kBapTupe (34)

Buael cTpouTenbHBIX MarepuanioB (HaTypaibHble M cuHTeTHueckue). CpenctBa s
CKJICMBAHUS PA3IMYHBIX MaTepruanoB. KocMeTnyeckuii peMOHT CTEH U MOTOJIKOB.

Kpacku: MHOrooOpasme u coctaB. Buabl Kpacok [Uisi OTAENKH CTE€H M TMOTOJKOB. Mepbl
0€30MacHOCTH NpHU padOTe C HUMH.

Ilpaxmuueckoe 3anamue

IIpuroroBnenue Kpacok

XI1.Xumus u oxkpy:kawmas cpeaa (24)

OmnacHble BemecTBa u (akTOphl B OBITY. B3auMOCBS3p XUMHH M SKOJIOTHH. JlecsaTh Hanbomee
OTIACHBIX BEIIECTB: METAIUIbI, JIETYYHe OPraHUYECKUEe COSAUHEHUS, (OPMaNbJICT I, IECTUIUIbI,
yrapHBbIi Ta3, MbLIb, acoecT, 0akTepuu, paauanus, 1eGUIUT COTHEYHOTO CBETA.

Kak ymy4dmurte »dKonoruueckyro oOcTaHOBKY B jome? IIpoekTupyem 5SKOJOTHYECKH
Omaromonyunblii oM. CBeT, Temio, HaTypalbHbIE CTPOMUTENbHBIE MaTepuaibl, TEKCTHUIIb,
3/I0pOBOE MUTAHUE U TICUXOJIOTUIECKII KOM(OPT.

XII1. PadoTa Haja uccjie0oBaTeIbCKUM MPOEKTOM (54)

TpeboBanus k 3amuTe mpoekta.Beidop Tembl ncciaenoBanus. @opMynupoBKa ey U 3a/1a4
uccienoBanus. Beiasmwkenue rumnore3sl. O030p MHPOPMAIMOHHBIX HUCTOYHUKOB. [locTaHoBKa
sKcriepuMenTa. BreiBonbl u 3akmtodenue. OdopmieHue ordera. [lyOnuuHOe BBICTYIUIEHUE U
3alIUTa UCCIE0BATEIHCKON PabOTHI (ITPOEKTA).
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[Tpunoxenne 1

PEKOMEH/JALIMHA ITO TPOBEJAEHUNIO NCCJIEJOBAHUA

1. TlocraBbTe 1ETH PAOOTHI.

2. Ilponymaiite, 4yTO BaM TIOHAJOOUTCS, MOJATOTOBHTE HEOOXOIUMBIE PEAKTHUBBI H
0o0opyI0BaHueE.

3. IlpoaymaiiTe nocienoBaTeNbHOCTh JEHCTBUI U 0€30MaCHOCTH MPOBEACHHUS OIBITA.

4. Ilosropure Th npu mpoBeeHUN XUMUYECKOTO SKCIIEPUMEHTA.

5. Ilpu npoBenennu padbOTHI TIIATEILHO (GUKCUPYHTE BCE HAOIIOACHHS B TETPAJIH.

6. 3amummre, YTO BaM YAaJOCh BBISICHUTD.

7. TlpoanamusupyiTe pe3ynbTaTbl pabOTHI.

8. CpemnaiiTe BBIBOJ, JOCTUTHYTA JIU II€]Tb UCCIIECIOBAHUS.

9. 3anmmmwre, 4TO €IIE XOTENOCH Obl Y3HATh.
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ITpunoxxenune 2
ITPABUJIA TEXHUKH BE3OITACHOCTH
IMPU NPOBEJEHUU XUMHNYECKOI'O DKCIIEPUMEHTA

1. Ilpexne yeM NPHUCTYNUTh K BBIIOJHEHUIO HSKCHEPUMEHTA, CIEAYET 0 HHCTPYKLUHU
U3YYUTh U YACHUTH MOPSAIOK BBIMIOJIHEHUS MPEACTOALICH pabOTHI.

2. Cnenyer coOutoiaTh BCe yKa3aHHUs y4UTENs 110 O€30I1aCHOMY OOpalllEHUI0 ¢ peaKTUBaMUU
000pyTI0BaHUEM.

3. Ilpuctynarh K IpOBEAECHUIO SKCIIEPUMEHTA MOXKHO TOJIBKO C PAa3pEIICHUs YUUTEIIs.

4. Bo Bpems paboTHI ClieAyeT CoOMI0IaTh YUCTOTY M MOPSAJIOK HA pabodyeM MecTe.

5. Yyamuecs, uMeroIue JJIMHHbIE BOJIOCHI, HE JOJDKHBI OCTAaBIIATh UX B PACHYLIEHHOM BHJE,
4TOOBI HCKJIIOYUTh BO3MOXKHOCTH HMX CONPUKOCHOBEHHS C J1aOOpaTOPHBIM 000pYIOBaHHEM,
pEaKTUBaMU U TeM 00Jie€ — C OTKPBITHIM OTHEM.

6. [Tpu BBIOJIHEHUH HKCIIEPUMEHTA HYXKHO CIEIUTh, YTOOBI BELIECTBA HE TOMAAATIHN HA KOXKY
JMLIA ¥ PYK, TaK KaK MHOTHE U3 HUX BBI3bIBAIOT Pa3[pakeHUE KOXKH U CIU3UCTBIX 000JI0UEK.

7. Hukakue BemiecTBa B 1ab0OpaTOpHH HENb3s MpoOoBaTh Ha BKyc. HioxaTh BeliecTBa MOXHO,
JMIIb OCTOPO’KHO HaIpaBiss Ha ce0s WX Mapbl WIM rasbl JIETKUM JIBUKCHHEM DYKH, aHe
HAKJIOHSSICh K COCY/LY M HE BJIBIXasl MIOJIHOM IPY/IBIO.

8. PacTBOpBI cieyeT HalMBaTh U3 CKISIHOK TaK, YTOOBI IIPU HAKJIOHE 3TUKETKA OKa3bIBaJach
CBEpXY («OTHKETKY — B JaJ0Hb»). Karutmo, ocTaBmIylocss Ha TOPJIBIIIKE, CHUMAIOT KpaeM TO
HOCY/Ibl, Ky/1a HAJTUBAETCS KUJIKOCTb.

9. TBepabple ChHIMy4YHe PEAKTHUBHI pa3pemaercs OpaTh M3 CKISHOK TOJBKO C TOMOIIBIO
HIrnaTesied Ui npooupoxK.

10. 3ampemaercs BBHIHOCHUTh W3 KaOMHETa W BHOCHUTH B HEro JIOOBIE BemlecTBa 0e3
paspelIeHus: yUuTesl.

11. [Ipu HarpeBaHUu IPOOUPKHU OTBEPCTHE MPOOUPKH CIIETYET HAPABIATH B CTOPOHY OT cels
U JIpyrux oOydaromuxcsi. B TedeHue Bcero mpoiiecca HarpeBaHMsl 3alpelaeTcsi HAKJIOHSThCA
HaJI COCYJIaMH U 3ariisiAbIBaTh B HUX. HemomycTuMo HarpeBaTh COCy Ikl BBIIIE YPOBHS KAKOCTH.

12. 3anpemiaercs ocTaBiIsATh 0€3 MPUCMOTPA HarpeBaTelbHbIE TPUOOPBHI.

13. OO0 Bcex pasznuBax JKUAKOCTEH, a TAaKK€ O PACCHIIaHHBIX TBEPABIX PEAKTHUBAX HYKHO
COOOULIUTDH YYUTENIO U JIHCTBOBATH Jajiee MO €ro YKa3aHUsM.

14. Vboopka paboymx MeECT MO OKOHYAHHUU ONBITOB MPOU3BOIUTCS B COOTBETCTBHH C
yKa3aHUSAMH yYUTEIS.
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ITpunoxxenue 3
TPEBOBAHMUS K SAIIIUTE ITPOEKTA

1. Ha BeicTymuieHne oTBOOUTCS 5-7 MUHYT.

2. K BBICTYIUICHHIO HY)KHO MOATOTOBUTH JOKJIaa (00bEM €ro JT0KEeH OBITh He OOJIbIIe ABYX
JUCTOB — MHAYE BBICTYIIJICHUE 3aTSHETCS).

3. B pokmane HY)XKHO OTpa3uTh MEJIb M 33/Ja4yd pabOThI, YTO MPEANOJIArajoch MOJIYyYUTh U
YTO TOJYYHIOCH HA CAMOM JIeJIe.

4, Kparko paccKaxuTe, Kakue ACHCTBUSA BbI MPOJACTANM JUIsl TOJIYyYEHUsS YKa3aHHOTO
pe3ynbTara.

5. O0s3aTenbHO HYKHO MPEJACTABUTh PE3YJIbTaThl pabOThI — JJI ATOTO BaM IOHAT00STCS
¢dororpaduu OMBITOB UM BUICOCHEMKA HEKOTOPBIX HHTEPECHBIX MOMEHTOB.

6. @ororpadum WM BHUICOCIOKET BbI MOXKETE Pa3MECTHTh Ha ClIaiijilax IPEe3CHTallUH,
KOoTOpasi Oy/IeT COMPOBOKIATh BAIlle BHICTYIUICHHE.

7. B 3akmroueHue CBOEro BBHICTYIUICHHS MOJICTUTECH BAIlTUMU JAIbHEHIIIMMHU TJIAHAMH.

8. TIlIporoBopute AOKIa] 3apaHee HECKOJIBKO pa3: TOBOPUTH HYKHO JOCTATOYHO TPOMKO U
BHATHO.

9. BynbTe roTOBHI OTBETUTH HA BOITPOCHI.

Kenaem ycniexos!
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[Tpunoxenue 4

KJacca.
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ITpunoxxenue 5
INPUMEPHAS TEMATHUKA ITPOEKTHBIX PABOT

1. «Oummaem  Bomy»  (CKOHCTpyMpOBaTh  HpUOOpP IS OYUCTKH  BOABI H
MIPOJIEMOHCTPUPOBATH €T0 padoTy).

2. «llomyuenme kpaxmaja M3 pPa3IUYHOTO TNPHPOIHOTO CHIPES» (IMPOJAEMOHCTPUPOBATH
BO3MOYKHOCTb ITOJIy4EHHsI KpaxMaja B J1a0OpaTOPHBIX YCIOBUSX).

3. «CamomBeTsl U3 pacTBOpa» (BBIPACTHTb KPUCTAJUIBI PA3JIMYHBIX COJIEH; CO3/1aTh
KOJIJIEKLIMIO KPUCTAJUIOB).

4. «llomyueHne macia U3 CEMSH IOJICOTHEUYHUKA» (IIPOAEMOHCTPHPOBATH BO3MOXKHOCTD
HOJIy4EeHHUs Macia B Ja0OPaTOPHBIX YCIOBUSAX).

5. «lBerounas napdromepus» (IPOIEMOHCTPUPOBATH KOJUICKLIUIO apOMAaTOB, MOJYyYEHHBIX
U3 PA3JIMYHOTO PACTUTEIBLHOIO CBIPbS).

6. «llomyueHune WHAMKATOPOB M3  pacTeHUi» (IPOJAEMOHCTPUPOBATH  KOJUICKIIUIO
HOJIyYEHHBIX MHIUKATOPOB U BO3MOKHOCTb UX IIPUMEHEHU).

7. «llomyuenue aKBapeJIbHbBIX Kpacok u3 pacTUTENBHBIX IUTMEHTOBY»
(TpoIeMOHCTPUPOBATh MOJIYYEHHbIE KPACKH U HAPUCOBAHHBIE UMU PUCYHKH).

8. «MccnenoBanne 3aBUCMMOCTH apomara Kode OT YCIOBHH NPUTOTOBJICHUS HAIUTKa»
(BBISICHUTB, OT KaKUX YCJIOBUI 3aBUCUT MHTEHCUBHOCTh M XapakTep KodelHoro apomara, 1aTh
PEKOMEHIALIUHU 10 IPUTOTOBIIEHUIO KO(e).

9. «XuMmuucTKa Ha JOMy» (ampoOupoBaTh pasivyHble CHOCOOBI ISATHOBBIBEACHUS,
NPEUIOKUTh pEKOMEHAANH 110 3(pPEKTUBHOMY BBIBEACHUIO MSATEH C OHCHKIBI).

10. «Xpomarorpaduueckoe pasjeneHue Kpacurened uyepHoro ¢uomacrepa» (IpeicTaBUTh
XpOMAaTOTPaMMBI C KPAaCUTENSIMH, COCTABISIONIMMU YEepPHBIA LBET ()IOMACTEPOB Pa3IUYHBIX
(UPM-U3TOTOBUTEIICH).

11. «Xpomarorpaduueckoe pasaeieHHe MUTMEHTOB, W3BJICYCHHBIX M3 JIMCTHEB PA3ITUYHBIX
KOMHATHBIX pacTeHUI» (MpeACTaBUTh KOJUICKIIMIO XpPOMATOrpaMM, BBISIBUTh 3aKOHOMEPHOCTH 110
COJICPKAHHUIO OTIPE/ICTICHHBIX IIMTMEHTOB B JIUCTHSAX Pa3HBIX PACTECHU).

IMNPUMEPHASA TEMATUKAUCCJIEAOBATEJIBCKUX
PABOT, CBA3AHHBIX C IPO®PECCUAMMU:

A30T B nuiIie, BOJIE€ U OpraHu3Me YeJIOBEKa.

AHanu3 JIeKapCTBEHHBIX MTPENapaToB.

AHanu3 NpoxJaaJuTeIbHBIX HAITUTKOB.

AHanm3 coaiep:kaHusi aCKOPOMHOBOW KHUCIIOTHI B HEKOTOPBIX COPTAaX CMOPOIMHBI.
AHanu3 4uIicos.

AHOMAaINU BOJEI.

AHTHOMOTHUKHU.

AHTHCENTHKH.

benku u Ux 3HaYeHUE B MMTaHUU YEI0BEKA.

BuTtamuHbI B )XHU3HH YEI0BEKa.

Boga — BemiecTBo HOMEp OJIHH.

Bona — BemecTBO MpUBBIYHOE U HEOOBITHOE.

Boma — ocHoBa Xu3HH.

Brizienenre BUHHOM KHUCIIOTHI U3 UCCIIEIyEMOT0 COPTa BUHOTPAIA.
l'asupoBanHas BoJ1a — BpeJ WM MOJIb3a.

["a3upoBaHHBIE HATUTKYU — 57| MAJIBIMU JO3aMH.

['a3upoBaHHBIE HAITUTKYU B )KU3HU ITOJPOCTKA.

[a 31paBcTBYET MBLIIO AyIucTOE!

JlekopaTuBHAsI KOCMETHKA U €€ BIUSHUE Ha KOXKY.

Jlerckoe nmuTaHue.

Jlnerndeckuii 3aMEHUTEND caxapa acrapraM - TOKCUYHOE BEIIECTBO.
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KesarenbHas pe3unka. Mud u peanbHOCTb.

JKeBarenbHas pe3uHKA: MOJb3a UK Bpea?

’KecTkocTh BOJIBI: aKTyaIbHbIC ACTICKTHI.

Kuonuch 1 XuMusl.

Kunkue cpeactsa Juist MbIThsI IOCY/IbI.

JKu3HeHHas HeHHOCTh MEfa.

Kuzup 6e3 rimoTeHa.

3amuTHBIC CBOMCTBA 3yOHBIX IACT.

3HaKM Ha MUIIEBBIX YIAKOBKaX.

3HaMeHuThie HanUTKU. [1mrocel 1 Munychl HanuTKoB «llencu» n «Koka-Komnay, «Cnpailt» u
«®DanTay.

3yOHBbIC MacThl

N3 K13HU NONUITUIEHOBOTO MMAKETA.

U3 gero cocrout onexna. Bomokua.

N3ydenune CBOMCTB MIaMITYHEH.

N3yueHue cekpeToB IPUTOTOBICHUS KIIesl.

N3ydenue coctaBa U CBOMCTB MUHEPAJIbHOU BOJIBIL.
N3yuenue cocraBa MOPOKEHOTO.

N3yuenune xapakTEpUCTHK MOPOKEHOTO KaK MPOIYKTa MUTAHUSI.
WHaexchl MUIIeBBIX 100aBOK.

Nunukatopsl B OBITY.

WNHaukaTopsl BOKPYT Hac.

HckyccTBEHHBIE )KUPBI - YTPO3a 3I0POBBIO.

Kode B Hamei xu3HH.

Kodeunn u ero BrusiHuE Ha 3JI0POBHE JTFOICH.

Kpacurenu u npoayKThl MUTAHUS.

Mup Boabl. TaliHBI BOJOITPOBOAHOM, CEKPETHI MUHEPAIHHOM.
Mup nnactmacc.

Mup crekia.

Mooko: 3a 1 IPOTHB.

MonouHbI€ IPOAYKTHI.

MBI 5)xMBEM B MUPE MOJTUMEPOB.

Mpauto: BUepa, CeroaHs, 3aBTpa.

Mpsuio: apyr wiu Bpar?

MBu10: HCTOPHS U CBOMCTBA.

MpbuibHas UCTOpUS.

Hanuuune B npoaykTax nutanus Hojia u ero OMOJIOrHYecKas poib.
Hanutok «Koka-koma»: HoBbIe BOIPOCHI CTapOil MPOOIEMBI.
OrnipezienieHne B MIOKOJIa/1€ )KUPOB, YTIIIEBOJIOB U OCIIKOB.
Ornpeznenenre MOHOB CBUHIIA B TPABSIHUCTOM paCTUTEIBLHOCTH MAPKOB rOPOJa.
Ornpenenenue oaa B HOAMPOBAHHON TOBAPEHHOW COJIH.
Onpenenenue konuyecTBa BuTaMuHa C B TMMOHE.
Onpenenenrie npuMeceid B BOJOMPOBOIHON BOJE.
Omnpenenenne GU3NKO-XUMHUYECKHUX TTOKa3aTeleld MOJIOKA.
Opraandeckue sl U MPOTHBOSIHS.

OCTOpOKHO — MUBO!

[TumeBbie 10OaBKH TOJIBIIE COXPAHSIIOT CBEKECTH XJela.
[ToBapeHHas coJib - BCEro JIMIIb IPUIpaBa?

[ToBapeHHas COJb - KPUCTAILIBI )KU3HU WM Oenas cMepTh?
[ToBapeHHasi COb — MUHEpAJl HEOOBIYAITHOW BaKHOCTH.
[Touemy ruOHYT KaIITaHbI B IPOMBIIIEHHOM pailoHe ropoja.
[Touemy oBomu U GPYKTHI KUCITBIE?
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[TpumeneHue XJI0poduilia B CHHTE3€ aKpUIAMUIHBIX THIPOTENICH.
[TpoGnema tonHoTO MedunmTa.

[TpoGiema yrunuzanuu. [lepepaboTka 0TXOI0B.

[IpstHOCTH TT1a3aMH XUMHKA.

Poutb citonbl B hOpMUpPOBaHUY U TTOAEPKAHUN KAPUECPE3UCTEHTHOCTH 3yOHON IMAJIH.

Caxap 1 caxapo3aMEHHUTENH: 3a U POTHUB.

CHHTETHYECKIE MOIOIITUE CPEICTBA IS CTUPATLHBIX aBTOMATUYECKUX MAITHH.
CuHTeTH4ecKre MOIOIINE CPEICTBA U UX CBOMCTBA.

CocraB u cBOHCTBa 3yOHBIX MACT.

CocTaB 1 CBONCTBA paCTUTEIIbHBIX MacCell.

CocTaB MOIOIIUX CPEACTB.

Cocras yas.

CocrosiHre aTMoc(hepHBIX 0CaKOB Ha MPUIIKOJILHOM YYaCTKE U 332 YEPTOM Topojia.
CpeactBa Juist MBIThS IOCYIBI.

CrtupasibHbIC IOPOIIKU: 0030p U CPABHHUTEIbHAS XapaKTEPUCTHUKA.
Yero 6outcs 6em0k?

Yurncel: Bpen Wiu nojs3a?

Yurichl: IaKOMCTBO WU 517

Yuricel: mojp3a ui Bpea?

Yrto MBI 3HaeM o0 mammnyHe?

UTO HYXXHO 3HATH O MUIIEBHIX JOOABKAX.

Yro nmose3nee — vait wim kode?

"Yro ckpeiBaercs 3a OykBoii "E"?

Yto conepKuTcs B yamike vas?

Urto Takoe KUCIOTHBIE IO U KaK OHU 00pa3yroTcs?

Yro Takoe He(Th U Kak OHA MOSBUJIACh Ha 3emiie?

Uro Takoe caxap U OTKyaa OH Oepercs.

UYto y HaC B COJIOHKE U B caxapHUIlE?

Uyneca u3 crekia.

IIlenk HaTypanbHBINA U UCKYCCTBEHHBIM.

[Tokonax - muia 60roB.

[Hokonan: Bpen wiu monis3a?

[[Tokomnaz: JTaKkOMCTBO HJIM JIEKapCTBO?

Dxonoruyeckasi 60€30MacHOCTh B OBITY.

DKoJIOTHYeCcKue TPOOIeMbl KOCMUUYECKOTO MPOCTPAHCTRA.
DkcnepTusa KauecTBa MEna U crmocoObl ero (ambcupuKaiuu.
DKCTepTH3a OPraHOJICITHYSCKUX CBOWCTB MIIICHUYHOTO XJie0a.
DHepreTuyeckue HaMUTKU — HAMUTKA HOBOTO MOKOJICHUSI.
DHeprocOeperaronie JIaMmIbl ¥ YKOJTOTHISCKUN KPU3HC.

OTH BKYCHBIE OTIACHBIE UHUIICHI.

Sl - Ha nuere!

SuTaphk - BonmeOHbIE CIE3bI JepeBa.

[Touemy npu pa3pyuieHUu CTPYKTYphl (DEPMEHTOB KUZHEACSATENbHOCTD KIIETKU IpeKpalaercs?
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ITpunoxxenue 6

INEPEYEHb HEOBXOJUMOI'O ObOPYJJOBAHUA KABUHETA

Oo6opynoBanue

IMocyna

Boponku nenutenbubie (25 mi)

Boponku npocteie KOHycooOpa3Hbie
Kon6s1 kornueckue (100 mur)

Kon6s1 MepHBIC

Kon6s!I mitockooHHBIE

[Mpooupxku (I11-14) u (TT1L-10)

CrakaHbl BRICOKHE TOHKOCTEHHBIE (50 M1, 250 M)
Crynku ¢ necTukamu

[{unuHapBI U3MEPUTENBHBIE C HOCUKOM, 25 Mut 1 100 M
Yaiu BeITapUTeNbHbIE

Yamu KpucTaNIM3alOHHbIE
IIpuHaaIekHOCTH 1JIs1 ONIBITOB

buHT HecTepUIIBHBII

Bara xnmomuaToOymakHas

Hepxatenu aius npoOUpox

[Tanoyku CTEKJISTHHbIE

[TuneTku rina3Hble (¢ 3ay>KEHHBIM HOCUKOM)
[Turrerkn mepubie (1 M)

Cnuuku

CTekIIIHHBIE MJIACTHUHKH (IIPEIMETHBIE CTEKJIA)
TpyOku crexiisHHbIE (qUameTp 6-8 MM)
OUnbTphI

@uibTpoBasibHas Oymara

[Inarenn

[taTuBkl 1151 TPOOUPOK

HITaruBsl 1abopaTopHbIe ¢ HAOOPOM Jepkarenent
CnupToBKH 1a00paTOpPHBIE
YHUBEPCAIBHBINA UHIUKATOD

XHuMHYeCKHe peaKTHBbI 1 MATepHaJIbl
PeakTuBbI

AJIOMUHUSA OKCHJ]

AMMOHHS XJIOpUJT

ben3ou nnm rekcan

I'mapoxapOoHaT HaTpuUs

Keneza (III) xnopua

Won xpuctannmyeckuit

Kanus rekcannanogeppar (1I)

Kanus nogun

Kannsa murpar

Kanus Tuonuanar

Kob6anbra (II) xnopun

Kpaxman

Maruus xsopuyg

Menau (II) runpokcokapOoHaT

Menu (II) cynsdar

Harpus xnopun

CBHHIIA HUTpAT

Cepa
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CnupT 3THUI0BBIN

MarepuaJbl

Kaommn

Men

Ilecox

CnupT 3TUIIOBBIH (roproyee JIsi CIUPTOBOK)/CyX0€ roprouee
CrmpToBoii pactBop Honaa (5 %)

VYrosib akTUBUPOBAHHBIN
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