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1. TIOACHUTEJBHAS 3AIINCKA

Ilo pesynbTaTaMm MHOTOYHCIIEHHBIX OLPOCOB GONBIIAS YACTh BHITYCKHHKOB C TPYIOM MOTYT HA3BaTh
XHUMHUYECKYI0 (DOPMYIy PacIpOCTPaHEHHBIX B IPHPOJE BELIECTB, CCHUIASCH HA CIOKHOCTH XMMHYECKOMH
HaYKH.

BONbIIMHCTBO  MONeHe)XeIHEBHO CTANTKUBAsACch C BEMIECTBAMH B IIOBCEAHEBHOW IKW3HH, HE
3aTyMBIBAIOTCA HAJl TEM, YTO HEMpaBHIbHOE OOpallleHHE C BEIECTBAMH B OBITY MOMKET IPHBECTH K
HEOoOpaTUMbIM HOCIIEICTBUSM JIMIHOTO, OOIECTBEHHOTO ¥ TII00ATBHOTO MaciTada.

CoBpemennoe xumudeckoe obpasoBaHue TepeHMBAET JATEKO HE IydIIHe BpPEMEHA: coKparaercs
KOJIMYECTBO y4EOHBIX 4YacOB HAa H3yYeHHE XHMHH, CYIIECTBYeT MpOOIEMa SKCIEPHMEHTAIBHOIO
COIPOBOXKIEHUS PEIIOAaBaHNs XHMHUH.

BosnukaeT ceppe3sHOe IpOTHBOpeuHe: 3a KOpPOTKOE BpeMs, BBIEISEMOE Ha U3yYeHHEe
XUMHAM,HEBO3MOJKHO B TIIOJHOM Mepe OBIaJeTh TOH HHQpoOpMalued, KOTOPYI NAIOT YYMTeId, a
3aUHTEPECOBATh OOYYAIOINMXCS CBOMM IIPEIMETOM Hano. A B pesyibTare — ciaboe 3HAHHE IpeaMeTa,
HEMIOHMMAaHHUE CYIIHOCTH XMMHYCCKHX IIPOLECCOB, 00sI3HB BBhIOOpa mpeamera Ha ['MA, skomormyeckas
0€e3rpaMOTHOCTD 00YYAFOIIHXCSL.

B 0CHOBE naHHOM IPOrpaMMBI JIEKHT CHCTEMHO - JESTENbHOCTHBIH TIOIXO0, KOTOPHIH CO3aeT OCHOBY
AU CAMOCTOATEIBHOIO YCTICITHOTO YCBOEHHS O0Y4YarOIUMHUCS HOBBIX 3HAHHM, YMEHHI, KOMIIETEHIIMH,
BHJIOB ¥ CIIOCOOOB NEATEIHLHOCTH B 00ECIIEUUBACT:

> (hopMEpPOBaHHE FOTOBHOCTH K CAMOPA3BUTHIO M HEIPEPHIBHOMY 00Pa3s0BaHHIO;

» NPOEKTHPOBAHHE W KOHCTPYMPOBAHHE COIHATBHON CPEIbl PasBHTHA OOYYAIOIIHXCA B CHCTEME
o0pa3oBaHus;

»  aKTHBHYIO y4eOHO-I03HABATENBHYIO JESATENHHOCTh 00YIAIOIHXCS,

» y4eT HMHIUBHIYalbHbIX BO3PACTHBIX, TNCHXOJOTMYECKAX M (U3HONOTHIECKHX OCOGEHHOCTEM
obyJarormuxcsl.

Beoywas uoes npozpammei: yoexieHne B IPAKTHYECKOH 3HAYMMOCTH XHMHYECKOTO 3HAHHMS, KOTOPOE
CIIOCOOCTBYET PAasBUTHIO JIMYHOCTHBIX KaudeCTB OOYYAIOUIErocs: BHYTPEHHEH MOTHBAIMH YUeHHS,
UHTEpEca K OKpYXKarolled NPUPOJIE, IKOJIOTMUECKH IPaMOTHOTO OOpAILEHHUS C BEIECTBAMH.

Iens mporpammer:popMupoBanne y 0OyYarOIMXCS HCCIEIOBATENLCKMX YMEHHH M HABBIKOB
Ge30macHOro 0OpaIeH st ¢ BEIECTBAMHU B IOBCEIHEBHOMN KU3HH

3agaumn:

»  O3HAKOMHTH C IPaBHJIAMH SKOJOTHIECKH LIeecO06PasHOro 06pasa KU3HI;

> chOpMHEPOBATH MOTHBALMIO K U3YYEHUIO XUMHUECKON HAYKH K K YUCHHIO B [EJIOM;

> DPa3sBHUTE IIGHHOCTHOE OTHOLIEHHUE K TPY/y, 3HAHHAM, CBOEMY 3JI0POBBIO H SKOJIOTHH;

» HAyYHTh CaMOCTOSTENBHO OIpEIENSTh LENH CBOEr0 0OY4eHHS, CTABHTH M (HOPMYIHPOBATH I
ce0sl HOBBIE 3a/la4l, Pa3BUBATh MOTHBBI i HHTEPECHI CBOEH TI03HABATENIBHOMN AeSTEIbHOCTH;

» Da3sBUTh yMEHHS HaXOJWTh [IPUYMHHO-CIIEICTBEHHBIE CBSA3M, CTPOUTH JIOTHUECKHE PaCcCy KICHHS,
A€/1aTh BBIBOJBL, OCYIICCTBJIATH IIOMCK HEOOXOMUMOH HH(OPMAIMH C HCIOJB30BAHWEM PECYPCOB
OMOIMOTEK U CETH MHTEPHET;

> chopMUPOBATE OCHOBBEI SKOJIOTHYECKOM KyJBTYphl COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO
5KOJIOTHUYECKOTO MBIIILICHHS,

> pa3BHBAaTh OKOJOTMYECKOE MEBIIUIEHHE M YMEHHE IIPUMEHATh €ro B [IO3HABATENBHOI,
KOMMYHHKATHBHOM, COLMAIILHON IIPAKTHKE U IPOPECCHOHANTBHOM OpHEHTAIINH;

» CHOCOOCTBOBaTh PAa3sBUTHIO Y4eOHOTO COTPYJHHYECTBA M COBMECTHOH  JEATEIHHOCTH
00yYaroImuXcs ¢ y4HTeNIeM B CBEPCTHHKAME; MHIUBHIyaIbHOM paboTe 1 paboTe B rpymmax;

> pa3sBUBAThH I03HABATEJbHbIA HHTEPEC K XAMHUHU U HCCIIEN0BATENLCKOMN e TebHOCTH.

IIporpaMMa BHEypOYHO# IeSTETFHOCTH OA3UPYETCs HA Pa3zenax XUMHUH:

»  OCHOBHBIE OHSATHS XUMUH:

- HucTele BemecTBa U CMeCH;

- MeTozpl I03HAHUS B XUMHH: HAOMIOZEHUE U SKCIIEPUMEHT;

- Onucanue X0/1a SKCIEPUMEHTA M PE3YJIbTATOB HAOIOACHHIHA;

- O6opynoBaHue MKOJIBHONW XUMHUYECKOMIa00paTOpHy;

- IIpuemsl 6e30macHON pabOTHI ¢ 000PYIOBAHMEM U BEIIECTBAMH;

- Cocrar Ro2myxa;

- Bona xak pacTBopHTEIH;

- PacTtBopenue;



- OuncTKa BOIHIL.

> MHoroo6pasue XuMH4ecKux peakuuii(Peaknun 3K30TepMAYECKUE H SHTOTEPMUUECKHE).

» PacTBOpEL. DNEKTPOIHTEI ¥ HEINEKTPONUTEL. KaTHOHBI U aHHOHBL Peakiuu HOHHOrO 0OMeEHa B
pacTBopax 3JeKTpoauTOB. KauecTBEHHBIE PEakI[My Ha KATUOHbI i aHHOHLL PelleHre pacyeTHEIX 3a/1a4 Ha
IIPATOTOBJIEHHE PACTBOPOB;

> 3HAKOMCTBO C OpPraHMYECKMMH COCIUHEHUSIMH.

Cozmepxanue NpoOrpaMMBl CBS3aHO C MATEPHAIOM YPOYHOM [EATENHHOCTH IO XMMHM H MMEET
HHTETPaTUBHBIM XapakTep, omupasch Ha 0a3y OUCHUILIMH (U3MKH, OHONOTMM M MAaTeMAaTHKH.
Hcnonp3oBanne 3aaHuil MEXIIPEAMETHOTO XapakTepa CIOCOOCTBYET HOPMHUPOBAHHUIO ¥ 00YYarOMIMXCA
YMEHHH OCYHIECTBIATH IIEPEHOC 3HAHHM H3 OJHOrO MHpeAMeTa B APYrOH, MPOBOIMTH CpPAaBHEHHE,
yCTaHaBJIMBaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3M, CHHTE3UpPOBaTH M 0000IMaTh 3HAHHUS, peEIlaTh
pa3iIMyYHbIe pacueTHBIE 3aaH.

IIpozpamma eneypounoll OesmenvHocmu no 00WEUHMENIEKMYANbHOMY HANPAGLeHulo «Xumus 6
bvimy»  npeOHasHauewa  IJS  YYAlMXCs, WMHTEPECYIOIIMXCS XHMHEH M HCCIIEJOBaTeIhCKOI
JESTETBHOCTHIO.

Axmyanvnocms npozpammel 3aKimoyaetcs B (OPMUPOBAHUM JIMYHOCTH BBLIIYCKHHKA, CIIOCOOHOTO
IPUMEHSTh 3HAHHS HA IPAKTHKE, OPraHU30BHIBATH HCCIIEAOBATEIBCKYIO HEATEIHHOCTH M OCO3HAHHO
BBINOJTHSIOMIETO IIPaBUIa 3[0POBOTO U 9KOJIOTHUECKH 11eJieco00pa3Horo oopasa xu3HH, 6€30MacHOro s
YEJIOBEKA U OKPYIKAIOLIEH €ro Cpebl.

Ilporpamma obecmeduBacT METOIONOTHYECKYIONPEEMCMBEHHOCHy 00Pa30BATENBHBIX IPOrPAMM.
3Hanusa ¥ yMEHHUS, NOTy9ICHHBIEC MPH OPTaHU3aI[Mi MMPOEKTHON JEATENBHOCTH, SBJSIOTCS OCHOBOM I
OpraHu3alyy UCCIEeN0BATEIBCKON NEATEIbHOCTH.

Hccnenopatensckas M IPOEKTHAs IEATENBHOCTHIIO XHMHH HMEET CBOKO Clenu(UKy. B oCHOBHOIl
IIKOJIC TP H3YYE€HHM XMMHH oOydaromuecss o0JiafaloT MalbIM 3alacoM IPEAMETHBIX 3HAHHM, HO
OTPOMHBIM JKEJIaHHWEM IIO3HaHWsI HOBOTO, HEWM3BEJAHHOTO. BOT moueMy CeropHsIHHWE IIKOJIBHHKH
XKEJIAF0T y4acTBOBATh B UCCIIENOBAHUU BEIECTB, MPUMEHSIEMBIX B OBITY, 0COOCHHO aKTYaIbHO IS 3TOM
BO3PAaCTHOM Ipymnnel. Takue HCCIeOBaHUS HE NPETEHAYIOT Ha HAyYHOCTh, CKOpee MM XapaKTepHa
IpaKTHYeCKas HampaBlIeHHOCTh. llepen HauasoM wuccriefoBaHWi  00ydaromuxcs HEOOXOIMMO
O3HAKOMHTBH C PEKOMEHJAUSIMU 10 poBeaeHuto uccnenoanuii ([Ipunoxenue 1).

OcHognule 6u0blL OesmenbHOCmuU

Hccnedosamenvckasa — Oeamenvnocmv— 310 paboTa, CBS3aHHAs C  PELICHHEMTBOPYECKOH,
HCCIIEIOBATEIbCKOM 3alaul C 3apaHee HEM3BECTHBIM pe3yibTaroM. McciemoBaHue HMeEET MENbI0
IpUOOpETCHHE 00yJaronuMucs HaBbIKa HCCIIEIOBATEILCKOM JIEITENHHOCTH, OCBOEHHE
HCCJIEI0BATEIBCKOTO THIIA MBIIUIEHHUS, JOPMUPOBAHUE aKTHBHOHN ITO3HIIUH B IIpoIlecce 00yUeHHSI.

IIpoexmnas OeamenvHOcmy HalpaBlieHa Ha peEIICHHE KOHKPETHOW MNpoOJieMbl, Ha JOCTHIKCHHE
ONTMMAJIBHBIM CIIOCOOOM 3apaHee 3allaHupOBaHHOTO pe3ynbrata. [IpoexT BKIowaeT paboty mo cbopy
HCUEpIBIBAIONIEH HHGpOpMANMKM TO 3aJaHHOW TeMe W3 pPa3JIMYHbIX MCTOYHHKOB, B TOM YHCIE
IIPEACTABIIEHUE DPA3JIMUHBIX TOYEK 3pEHUS [0 3TOMY BOIIPOCY, IIPUBEJCHHE CTATUCTUYECKUX NAHHBIX,
HUHTEPECHBIX (DaKTOB, KOHCTPYHPOBAHHE MPHOOPOB, M3TOTOBICHHEKOJUIEKITHA Pa3IMYHBIX BEIIECTB HJIH
CMECEH, a Tak)Ke MpOBEICHUE MCCIEeN0BaTENbCKON paboThiC BhIHECEHHEM KOHKPETHBIX PEKOMEHAALNH,
HAIIPaBICHHBIX HA PELICHUE MPAKTUIECKUX 3a/1au.

Ocobas pons B GOPMHPOBAHUH HUCCIICNOBATENBCKUX YMEHHM OTBONUTCIXUMULECKOMY IKCHEPUMEHY .
ONBITEL, TPOBOIMMEIE CAMOCTOSTENBHO, ¢ BO3MOXHOCTBIO ITOBTOPEHHUS IKCIIEPUMEHTA [UIS YTOYHEHHS
pE3yJIbTaTOB CIIOCOOCTBYIOT Pa3BUTHIO Y OOyUAIOIIUXCS YMEHMS TE€HEpUpOBAaTh UIEH H OIPEIEIATH
CpelcTBa, HEOOXOMUMBIE IS MX peald3allud; BBIABHUTATH THUIIOTE3Bl, NPOBOIUTH CAMOCTOSTEIIBHBINA
IOMCK XHUMHUYecKoM HH(GOpPManuWd C HCIOJIH30BAHMEM pa3IMUYHBIX HCTOYHHUKOB; apryMEHTHPOBAHHO
n3jaratb CBOH MBICIIH, IIPEACTABIIAA XUMHYECCKYIO HH(bOpMaLII/HO B yCTHOf/'I M TIHCHbMEHHOM (bopMe.
Ocoboe BHHUMaHHE IpH OpraHH3alldl SKCICPUMEHTAa CJICAyeT YACTHTHh H3YYCHHIO MU COOJIIOJCHHIO
TexHuku 6e3omnacHoctH ([Ipunoxenue 2).



IIpozpamma eneypounoil Oesmenvrocmu «Xumus 6 6bimy» paccuumana Ha 68 YacOBH MOXET OBITH
peann30BaHa KaK B OTAEIBHO B3ATOM KIIACCE, TAK H B O0BENUHEHUSIX 00YJaIOIUXCs OHOM BO3pacTHOM
IPYIIIBL

Cpok peanusayuu npocpammei—1rom.

Qopma  opeanusayuu — BHEYpOUHas [EATENBHOCTh. llporpaMma IIpenmojaraeT IpoBecHHE
PETYJSIPHBIX €KEHENEIbHBIX BHEYPOUYHBIX 3aHATHH C 00yYarOIUMHCS

Ha meopemuueckyio vacme otBenieno 16 yacos,na npakmuueckyio yacmo - 18 4acoB, 3 HEX2daca —
Ha BBIMOJIHEHHE H 3aLLUTY UCCIE0BATEIHCKOTO MPOEKTA.

Memoovr u npuemvr Oeamenvnocmu: sBpucTHueckas Oecema, OpraHHM3anus HAOMIOJEHHS IIPH
IIPOBEICHUM  JEMOHCTPAllMOHHOIO  3KCIIEpUMEHTa, padoTa TMOJ PYKOBOJCTBOM  YUHTENS |
camMocTosiTenbHass — paboTa  OOyd4alomUXCs IO  IPOBEJCHHIO  XHUMHUYECKOIO  OKCIIEPHMEHTA,
UHTCTPHUPOBAHHBIC  IIO3HABATEIbHBIE  3aJaHMs,  IPOEKTHO-HUCCIIENOBATEIbCKasd  JEATEIHHOCTD
00ydarolmuxcsi, TBOpPYECKHE 3a[aHus, pEIleHHe pasIMYHBIX pAcueTHHIX 3ajad (B TOM dHCIe
MOBBIIEHHOIO YPOBHS CJIOXKHOCTH).

Dopmbl KOHMPO/A 33 YCBOCHHEM MaTepyaa:

> YCTHBIN KOHTPOJIb: OTBETHI HA BOIPOCHI, BEICTYIIEHHE C COOOIIIEHHEM;

» TIHCBMEHHBI KOHTPOJIB: PEIEHHE PACUETHBIX 3a/1a4, IOAr0TOBKA MMCEMEHHOTO COOOIIEHHS;

»  3KCIEPHMEHTAIbHBIA KOHTPOJb: HAOIONEHHE 3a BHIIOJHEHHEM XHMHYIECKOTO SKCIEpIMEHTa Ha
3aHATHH, COCTABJICHKE IUTaHA Pa3IeIeHHs IPEAJIOKEHHON CMECH U €TOOCYIIECTBICHUE Ha PAKTHKE;

»  3aImuTa IPOEKTOB.

3aBepIIaeTcs OCBOCHHE MNPOrPaMMBI IIPEACTABIEHHEM pPE3YILTaTOB CBOEHHCCIIEN0BATEIBCKOM
pabotsi([Ipunoxenue 3).

Ha 3aHATHAX HCIIOJB3YIOTCS pasHble 8UObI KOHMPOJSL. TEKYIIUM, TPOMEXY TOYHBINA, HTOTOBHIM.

Texymuii KOHTPOJIB OCYINECTBISIETCA MOCPEACTBOM HAOMIOMEHHUS 32 NEATEIbHOCTBIO 00YJarOIIUXCs.
Ha xaxioM 3aHATHH 3aI0JIHACTCS JIUCT yUeTa NOoCTImReHui o0yuaromuxcs ([Tpunoxenue 4).

WTOroBeIM KOHTpOJIEM SIBIISICTCSI «KOHEYHBIN TPOMYKTY» MEATENbHOCTH- 3aujuma npoexma. Jlydinne
IIPOEKTHI 00yYarOIUXCsl OTOUPAIOTCS IS yYacTHsI B HAYYHO-IIPAKTHUECKUX KOHGEPSHIUAX Pa3THUHOTO
YPOBHS H BO BCEPOCCUNCKHUX KOHKYpCaxX HUCCIIEOBATENbCKUX pad0T Ha HHTEPHET MopTaiax.

Temaruka @pOEKTOB MOXeT OBITH pa3sHOOOpa3sHOM ¥ JOJDKHA COOTBETCTBOBATH HMHTEpecaM
obyyqarormuxcs ([Ipunoxenwue 5).

OcHoOBHbIE IPUHIHIBI POTPAMMBbI

Ilpunyun npupooocoobpasnocmu

ITo3naBarenbHas AEATEIHLHOCTh O0YYAIOMIMXCS OCHOBBIBACTCS HA HAYYHOM ITOHMMAHHWU B3aUMOCBSI3H
€CTECTBEHHBIX H COLMATIBHBIX IIPOLIECCOB, COIVIACOBBIBAETCS ¢ OOIIMMU 3aKOHAMH IIPUPOJIBI U YEJIOBEKA,
BOCIIUTBIBAET €r0 COTJACHO IOy W BO3pacTy, (GOPMHPYET y HETO OTBETCTBEHHOE OTHOINEHHE 32
pa3BUTHE CaMOTO ceOsl.

IIpunyun Kyabmypocooopasiocmu

Ilo3naBaTenpHas NEATEIHHOCTH OOYYAIOMIUXCS MOMOTaeT pacTylleMy YelIOBEKYy OpHEHTHPOBATBCS B
T€X U3MEHEHUIX, KOTOPhIE MIOCTOSIHHO MPOUCXOAAT B HEM caMOM, B cdepe HayKu, KyJIbTypbl 3I0pPOBbS, B
OKpY’KaloIlleM ero MUpE.

Ilpunyun KonnekmueHocmu

KoyiekTHBBI pa3mMyHOrO THIIA MJalOT IOHOMY 4YeJOBEKY OIBIT JKH3HM B OOILECTBE, OIBIT
B3aUMOJICHCTBHS C OKpPYKAIOIIUMH, MOTYT CO3[aBaTh YCJIOBHUS [jIs IIO3HTHBHO HallpaBJIEHHEIX
CaMOIIO3HAHUS, CAMOOIIPEIETICHHS I CaMOpeaIi3alliy B II03HABATEIbHON NEATEILHOCTH.

Ilpunyun ouanozuunocmu

JlManoruyHoCTh He TpeIoiaracT paBeHCTBa MY MeAaroroM 1 00ydaromuMces (B CHILy BO3PACTHBIX
pa3nuyrii, HEOAMHAKOBOCTH OIIBITA X ACCAMETPHYHOCTH COLHANBHBIX pojiel), HO TpeOyeT HCKPEHHOCTH U
B3aUMHOTO TOHUMAaHUs, TPU3HAHUS U IPUHSATHUS.

Ilpunyun npoekmnocmu

JlesTenpHOCTh Iefarora JOJDKHA OBITh OpHUEHTHpOBaHa Ha IIOATOTOBKY M «BBIBEIACHHE)
00y4aromerocsi B CaMOCTOSITENIbHOE IIPOSKTHOE NEHCTBHE, pPa3BEPTHIBAEMOE B JIOTHKE 3aMBICENl —
peanuzanusg-pedrekcus.

Ilpunuyun nodoepricku camoonpeoeieHus

Camoompenenenne B IO3HABATENFHOM NEATENBHOCTH- IIpouiecc (HOPMHUPOBAHHS UEIOBEKOM
OCMBICJIEHHOTO M OTBETCTBEHHOTO OTHOINEHHUS K OKpyXatomei nedcrBurensHocTH. I[IproOperenue



00y4aroIIMMHCS OIbITa CaMOOMPEACTCHUS TIPOUCXOMUT B TMPOIECCE HCCIEAOBAHMS, OTKPHITOTO
00CYKIEHHS pe3ysIbTaTOB HAOMIONECHUH U KCIIEPUMEHTA.

Jiis peanuzaiyy IporpaMMbl BHEYPOUHOH JEITEIFHOCTH HE0OXOJMMO TEXHHYECKOE OCHAIEHHE:

» naboparopHoe 000pynoBaHKe KaOWHETa XUMHH;

> HabOp XMMHYECKHUX PEaKTHBOB ¥ HATJIAHBIX ocobuit (TIpunoxenue 6);

»  KOMIIBIOTEp B IPOEKTOP Ui 00pabOTKU U MPEACTABICHUS PE3yJIbTATOB PAOOTHL

Opranu3zanus 5KCKypcHi B MEIITYHKT, B CTOJIOBYIO, B allTeKy, B KOCMETHUCCKHI CaJlOH U B MarasuH
CTPOUTENBHBIX MaTepHAIOBWIM IPHUIJNANICHHE CICIHAIACTOB O3THX W JAPYIHX YYpPSKICHUN Ha
BHEYPOYHBIE PabOThl PasHOOOPA3AT 3aHATHS, CHENAIOT WX 00Jiee MPUBJICKATEIHHBIMUA M WHTEPECHBIMU
IUISL yJaIiXxcs.

JlaHHas mporpaMma MoskeT ObITh 0CBOEHA M pean3oBaHa B OYpa3IM4HOTO THIIA.



2. INTAHUPYEMBIE PE3YJBTATHI OCBOEHHS OBYYAIOIIUMUCSH ITPOTI'PAMMBbBI
BHEYPOUYHOM JESITEJbHOCTH

B xone peanmm3anuu mporpaMMbl «XUMHS U OBITHOYZET 00eCHeyYeHO AOCTIKEHHE 00ydYalomUMHCA
CJIEAYIOIIUX BOCITMTATENbHBIX PE3YIbTaTOB U 3()()EKTOB TPEeX YpOBHEH:

1. PesynbraThl mepBoro ypoBHs (TpHOOpeTeHHe 00y4aromUMCs COLUANbHBIX 3HAHWUMN, NOHMMaHHS
COIMAIbHOW PealbHOCTH ¥ TTOBCEIHEBHOM KU3HH): MpHoOpeTeHrne 00ydatomUMHUCs 3HaHUN O NpaBUiIax
3I0POBOTO M 3KOJOTHMYECKH IieniecoobpasHoro obpa3a Ku3HM, O€30MaCHOTO JJIs 4YelIOBEKa H
OKpYXaromiel cpemspl, O TMpaBWiIaXx KOHCTPYKTHBHON TrpymmoBod paboThl, O crmocobax MOHUCKa,
Hax0oXAeHus 1 06paboTku nHMHOPMALIUK; O JIOTHKE U MIpaBHiaX MIPOBEIEHUS HAyYHOTO UCCIIEI0BaHUS.

2. Pesympratel BTOporo ypoBHs ((popMHpOBaHHE IO3UTHBHOIO OTHONICHHS OOydYaromerocs K
0a30BbIM IIEHHOCTSIM HaIllero oOINecTBa U K COIUAIbHON pealbHOCTH B IEJIOM): Pa3BUTHE IIEHHOCTHBIX
OTHOLIECHUH 00y4aromerocsi K Tpyay, 3HaHUSIM,CBOEMY 37I0POBbIO U 3KOJIOTHH.

3. Pesymprartel TpeThero ypoBHS (mpuHOOpeTeHHE OOYYAIOIIUMCS OIbITa CaMOCTOSTEIBHOTO
COLIMANILHOTO JEUCTBHS): MPUOOPETEHNE OMbITa MCCIIEIOBATEIBCKON NESTEIFHOCTH,ONBITa MTyOIHIHOTO
BBICTYIUICHHUS IO MPOOJIEMHBIM BOIIPOCAM, OIBITA COBMECTHOU JESITEIBHOCTU C APYTHMMH JIOABMHU B XOJIE
HCCJIEIOBAHUS OKPYKAIOIIETO UX MHUKPOCOIIHYMA.

JInuHocTHBIE yHHBepcaIbHbIE yUeOHbIE TeHCTBHA

VY obyuarormerocst 6yayT copMHpOBaHKL:

» OTBETCTBEHHOE OTHOIIECHHUE K YUCHHIO;

» TOTOBHOCTb ¥ CIIOCOOHOCTB K CaMOPa3BUTHIO M CaMO0Opa30BaHuIo,

» TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY H IIOCTPOCHHIO NajbHEHIed 00pa3oBaTeIbHON TPaeKTOPHH
Ha OCHOBE YCTOMUHMBBIX MO3HABATEIBHBIX HHTEPECOB M (POPMHUPOBAHUS YBAXUTEIBHOIO OTHOLIEHHS K
TPyny;

» 1IeJIOCTHOE MHpPOBO33PEHHE, COOTBETCTBYIONEE YPOBHIO pa3BUTHS HAyKd H OOLIECTBEHHOM
IPAKTHKH;

» 0CO3HaHHOE, YBOXHTEIHLHOE U TOOPOXKETaTeIbHOE OTHOMIEHUE K IPYTOMY HYEIIOBEKY, €I0 MHEHHIO
U MHPOBO33PEHHIO;

» TOTOBHOCTBH BECTH IHAJIOr U JOCTUraTh B3aUMOIIOHMMAHHS;

» KOMMYHUKATHBHAS KOMIICTEHTHOCTH B OOINEHMHM H COTPYJHHYECTBE CO CBEPCTHHKAMH H
B3POCJIBIME B IIpoOIiecce YueOHO-HUCCIIeN0BATENBCKOM, TBOPYECKON B JPYTUX BUNOB JEATENBHOCTH;

» TIEHHOCTH 3I0POBOTO ¥ Oe30IacHOTO 00pa3a KU3HH;

> OCHOBBI 9KOJIOTHYECKOH KyJbTyphl M pa3BUTHE OIBITA SKOJOIMYECKH OpPHEHTHPOBAHHOM
pehIeKCHBHO-0IIEHOYHOM U TPAKTUIECKON IESTETbHOCTH B )KU3HEHHBIX CUTYaIlHAX.

PeryasiTuBHbIe yHUBepcaIbHbIe YieOHbIE AelCTBHA
BBIMYCKHUK HAYUHUTCS:

>  CaMOCTOSTENBHO CTaBUTh LEMHM CBOEro OOy4eHWs; CTaBUTh H (GOpMyIMpoBaTh s CeOs
II03HaBaTeNIbHEIE 3a/1aul;
pa3BHBaTh MOTHUBBI M HHTEPECHI CBOEH N103HABATEIbHON JNEATEIBHOCTH,
CaMOCTOSITENILHO [IAHUPOBATH IIYTH TOCTHIKEHHS CBOUX ILIENEH;
BBIOMpaTh HauboJiee 3¢ eKTUBHBIE CIIOCOOBI pelleH s YUeOHBIX ¥ II03HABATEIbHBIX 3aa4;
COOTHOCHUTH CBOH JECHCTBHS C IUIAHUPYEMBIMH Pe3yIbTaTaMH;
OCYIIECTBIIATH KOHTPOJIb CBOEH AESTEIBHOCTH B IIPOLECCE NOCTHIKECHUS PE3yJIbTaTa,;
KOPPEKTHPOBAThH CBOM JCHCTBHUS B COOTBETCTBHHM C CUTYyaIlUEH;
OIIEHHBATH IIPABHJILHOCTD BBIOTHEHHS YUeOHOH 3a/1a4i ¥ BO3MOKHOCTH €€ PEICHHUS;
BJIAJIETH OCHOBAMH CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHUS PEIICHHI;
OCYILECTBIATH OCO3HAHHBIM BHIOOP B Y4eOHOU U IO3HABATEILHON JIESTEIBHOCTH.

VVYVVVVYVYYYYVY

IMo3sHaBaTenbHbIe yHHBEpcaJbHbIE ydeOHbIE A€l CTBUSA
BrInycKHUK Hay4HTCA:
AN

»  OIpeneNsaTh IOHIATHS;

> co3maBaTh 000OIEHN;

>  yCTaHaBJIMBATh aHAJIOTHH,

>  KknaccuUIMpPOBaTh, CAMOCTOSTENHHO BEIOUPATH OCHOBAHHS ¥ KPUTEPHH I KIIACCU(DUKAIIAH;



yCTaHABJIMBATh IPUIMHHO-CIIEICTBEHHBIE CBA3Y;
CTPOHUTD JIOTHUECKHE PACCYKACHHS, YMO3aKIIOYEHHS,
JIeNIaTh BBIBOIBI;
IPUMEHATH M I1peoOpa3oBbIBaTh 3HAKM M CHMBOJIBL, CXEMBI M MOJEIM JUIA PEIICHHS
II03HABATEIbHbIX M YUeOHBIX 3a7a4;

>  BIAIETh HABBIKAMH CMBICIIOBOTO UTEHHUS,

>  OCYIIECTBISTh PACIIMPEHHBIH MOMCK MH()OPMAIMK C UCIOIB30BAHHEM PECYPCOB OMONMOTEK U
cetu Uuteprer.

Y VYV YV

KomMMyHHKATHBHBIE YHHBEpPCAIbHbIE YIeOHbIE AeiicTBHSA

BrinyckHUK HaydHTCS:

>  aleKBaTHO MCIIOJI30BaTh KOMMYHHKATHBHBIE, IIPEKIE BCETO — PEYEBLIC, CPEICTBA JJI PEILCHHU
Pa3IHMYHBIX KOMMYHHKATABHBIX 34184, BJAIEeTh MOHOJIOTHYECKOH KOHTEKCTHOM PEYbIO U JMATIOTHIECKOH
(opMoli KOMMYHHKALMH, HCTIONB3Ys, B TOM YKCie cpencTBa u uHcTpymenThl UKT;

» paboTaTh UHAWBUYAJIBHO U B IPYIIIE;

> OpraHu30BBIBaTH yd4eOHOE COTPYIHHYECTBO H COBMECTHYIO JCATEIBHOCTH C YYHTEIEM H
CBEpCTHUKAMUY;

» HaxoIWTb O0IIee pelieHue;
» paspemnath KOHQIMKTH HA OCHOBE COTVIACOBAHMS IO3HUIIUK M yIeTa HHTEPECOB IAPTHEPOB;

> (bopMyIHPOBaTh, APTYMEHTHPOBATh U OTCTAUBATh CBOC MHCHHUE U MO3ULIUIO;

> [OHMMATh OTHOCHTEIFHOCTh MHEHHI M MOIXO0MO0B K PEIIEHHIO IIPOOIEMBI,

> OCYIIECTBIATh B3aMMHBIA KOHTpONb M OKa3blBaTh B COTPYAHMYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

»  JIOIyCKaTh BO3MOJYKHOCTH CYIIECTBOBAHHS y JIIOAEH PA3IUYHBIX TOYCK 3pEHUS, B TOM HHUCIE HE
COBIANAIOMMX C €ro COOCTBEHHOHW, M OpPHMEHTHPOBATHCS Ha IIO3UIMIO IapTHepa B OOIICHWH X
B3aUMOJICACTBUH.

IIpeameTHbIe pe3yabTaThl
JOJDKHBI 00€CTIEYHTh:

> oco3HaHHE 00HEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHUS;

>  OBIajcHWE OCHOBAMM XMMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHANH3HMPOBATh U OOBEKTHBHO
OLICHMBATh JKU3HEHHBIE CHTYalldH, CBA3aHHBIE C XHMHEH, HaBEIKaMH 0€30MacHOro OOpalleHHs ¢
BEIIECTBAMHM, HCIONL3YEMBIMA B ITOBCETHEBHOH MKM3HHM;, YMEHHEM aHAIM3MPOBATh W IUIAHUPOBATH
9KOJIOTHYECKY HGE30IacHOE TOBEIEHHE B IIEJIAX COXPAHEHHS 3I0POBbS U OKPYIKAIOIIEH CPENBL;

> (opMUpOBaHHE YMEHHI YCTAHABIMBATH CBSI3H MEXIY PEATbHO HAOIIONAEMBIMH XHMHUYECKUMA
SBJICHUSAMM M IIPOLECCAMM, NPOUCXOIIIUMU B MMKPOMHPE, OOBSCHATH 3aBUCUMOCTH [IPUMCHCHUS
BEIIECTB OT UX CBOMCTB;

» IproGpEeTeHHE OIBITA MCIONb30BAHMS PA3INIHBIX METOJOB M3YUEHHS BEIIECTB: HAOMONCHHUS 32
WX IPEBPAIIEHUAMH IIPH [POBEACHHM HECIOXHBIX XMMHYECKHMX IKCICPUMEHTOB C HCIOJb30BaHHEM
71a60paTOpHOTO 000PYIOBaHMS U IPHOOPOB;

>  (popMHpOBaHHUE MPEICTaBICHHUH O 3HAYEHUA XMMHUYECKON HAYKK B PEIICHHM COBPEMEHHBIX
9KOJIOTHYIECKUX MIPOOIIEM.



3.TEMATHUYECKHWM IJIAH IPOT'PAMMBI

Tema

KonuuecTBo yacos

BCETO \

TEOpHs |

TIPAKTHKA

[.BBenenue (3u)

BBoanoe 3ansaTue

1

DN | —

3HAKOMCTBO ¢ KaOHHETOM
XVMHH U U3YUYEHUE TEXHUKU
0e30macHOCTH

1

3HAKOMCTBO C
nabopaTopHEIM
000pyIOBaHNEM

I1.IIpuroToBiIeHre PACTBOPOB B XMMHUUECKOU 1a00paTopuu U ObITY (449)

Ponb pacTBOpOB B )KHU3HU
9eJI0BEKa

1

1

Buip1 pacTBOpOB

Brruuncnienre Macchl BOABI U
BEIECTBA, HEOOXOAUMBIX IS
IIPUTOTOBIIEHHS PACTBOPOB B
OBITY

[IpuroroBnenue pacTBopa ¢
3aJaHHbIM 3HAYCHUEM
MAacCOBOM HOJIH
pPacTBOPEHHOTO BEIIECTBA

III. XvMug Ha OKOIIKE

KomuaTtHBIE pacTeHu:
pasHooOpasue BUIIOB

1

YXon 3a pacTeHUSAMU:
TIOJIUB, PHIXJICHUE U
TIOJTKOPMKA YAOOpEHUSIMHU

Omnpenenenve pH
MTOYBEHHOTO pacTBOpa

[TpuroroBnenue pacTBopa
MHHEPAIBHOTO yIOOPEHUS

XUMUYECKHE CPENCTBA
3aMIMTH] B POCTa pacTEHHMH

IV. Xumusa na KyxHe

VYHHUKAILHOE BEIeCTBO-
BOJa

2

[IponyKTHI MHUTaHKS
[IpomykxToBas 3THKETKA H
nuIeBble 100aBKH

Pacuer cyrouynoro panuona
TUTaHWUS

Texuonorus
MIPUTOTOBJICHUS ITHIIN

KoncepBaHThI.

[Tpurorosnenue 9%
pacTBopa yKCYCHOM KHCIIOTEI
u3 70% pacTBOpa 3CCEHIIUH

ButamuHBL
Omnpenenenue ButamuHa C
B [IUTPYCOBBIX

Kak npaBunpHO cobmonarsb
IueTy? 340pOBOE MATAHUE
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V. Xumus nexapcTs

1. JlomarmHss anTedka 1 - 1
2 IIpaBuna npuema 1 1 -
JIEKAPCTBEHHBIX CPEJICTB
3. [lepBas momo1p pu 1 - 1
OTpaBJICHUSX,TPaBMax U
oXKorax
4. @uroseuenue.JlekapcTBeHH 1 | -
bI€ PACTEHHUS Ha IpsJIKe
5. O nekapcTBax | siaax 1 1 -
VI. Ypoxu Moiinoasipa
1. O MpLIE 1 1 -
2 O 3y6HO# sManu u 3yOHOMH 2 1 1
nacte. [ uirueHa mojxocT pra
3. Cpenctra no yxony 3a 2 1 1
BOJIOCAMH H TEJIOM
VII. PaGoTa Ham uCcCiIea0BaTENBCKUM IPOEKTOM
| Bcero ] 344 l 164 18
VIII.Beencuue
L. ITousTue 06 1 1 -
HCCIIeN0BaTeIILCKOM
JeATEeIIbHOCTH
2. AJNTOPUTM UCCIIETOBAHHUS 1 1 -
3, Kak coctaBUTh OTUET 1 1 -
HCCIIEIOBATENbCKOH
JIeATEeIIbHOCTH
IX.CMecHu 1 criocOOBI UX pa3/ieiieHus
1. Yucrrle BemecTBa U CMeCH 1 1 -
BerecTB. Buanl cMeceit
2. OtcrauBanue, 2 1 1
(bUIBTPOBaHHME U BO3TOHKA
3. Brmapusasue. Ileperonka 2 1 1
4. Kpucrannu3zarus. 2 1 1
BricanuBanue
g DKCTpaKIus 2 1 1
0. Ancopbuus u gecoponmsa 2 1 1
7. Xpomartorpadust 2 1 1
8. Pasgenenne murMeHTOB, 1 1
H3BJICUYECHHBIX U3 3€JIEHBIX
JIACTHEB PACTEHUH
X.CeromHs y Hac CTUpKa
1. OmpeneneHue KECTKOCTH 1 - 1
BOJIBI M €€ yCTpaHEHHE
2. CHHTETHUYECKHE MOIOIIIE 1 1 -
cpezncTBa, 0TOeNMBATENN 1
AHTHCEITHKH.
3. XUMUYHCTKA HA JOMY 1 - 1
XI.KocMeTHKA B XUMUS
1. TlonsaTtre 0 KOCMETHKE. 1 1 -
Hocutenu 3amaxa
2 Kpema u ux paznoobpaszue 1 1 -
3: OunpeznesneHue TANA KOXKH 1 - 1
JUIA ¥ TIOI00p JIMHUH YX0/1a
4. BonmeGHbIE IPEBpAICHUS 1 - 1

11



| npryecox .

XII. PeMOHT B kBapTupe

Buas: CTPOUTEIIBHBIX
MAaTCpHaIioB

1

Kpacku: MHOTOOOpa3HE U
COCTaB

IIpuroToBneHue Kpacok

1

XIIL.Xumust 1 OKpyKaroIas cpeia

OmnacHble BelecTsa U
(baxTopsl B OBITY.

1

Kak yiayumuts
3KOJIOTHYECKYIO0 OOCTaHOBKY B
nome?

XIV. PaboTta Hajg ucClIe0BaTEIHCKUM ITPOEKTOM

BCCTO

34y

16

18

12



4. COAEP/ KAHUE
1.BBenenue

BBomHoe 3ansartue. llenu ¥ Ha3HaueHHWE KPY)XKa. 3HAKOMCTBO C yYalTMMHUCS U OOCYXICHHE ILIaHA
paboThI Kpy>KKa. 3HAUMMOCTh XHMHUUYECKHX 3HAHUYN B TIOBCEHEBHOHN XXU3HU YeloBeka. MeTonbl n3ydeHus
okpyxatomero mMupa. OCHOBHOW METOJ] MCCIENOBAHMS — XMMUYECKUN SKCIepHuMeHT. IIpoHukHOBEHME
XMMHU BO Bce 00J1aCTH KU3HU YETOBEKA.

3HaKOMCTBO ¢ KaOMHETOM XHMHUH M H3y4eHHE IpaBHJ TeXHHKH Oe3omacHocTH. lIpaBuia Ge3omacHoii
paboThl B KaOWHETE XUMHUM, W3YYEHHWE MPABUJI TEXHUKM OE30MACHOCTH W OKa3aHWs MEPBOW MOMOIIIH,
HCIIOIb30BaHUE TPOTHBOMOXKAPHBIX CPENICTB 3aIUTHI.

3HAaKOMCTBO ¢ JlabOopaTOpHBIM O0OPYIOBaHHEM. 3HAKOMCTBO C pa3fgaTOYHBIM OOOpPYIOBaHHEM IS
IIPaKTHYECKUX M JabopaTopHbIX paboT. OCHOBHBIE HABBIKH PA0OTHI C XUMHYECKUMH pEaKTHUBAMU HU
1ab0paTOpPHEIM 000pyJOBaHHEM, UCITOJIE30BAHUE TI0 HA3HAYCHHUIO.

II. ITpuroToB/ieHHEe PAaCTBOPOB B XUMHYECKOI 1abopaTopuu U OITY

Pois pacTBOpOB B xu3HH uesioBeka. O3HAKOMIICHHE YJALTUXCS C TPOLECCOM PaCTBOPEHHUS BELIECTB.

Bunsl pactBopoB. HachlreHHbIC, HEHACHIIIICHHBIE U IEPECHIIIEHHBIE pPAacTBOPEL lIpurorosienue
pacTBOPOB M HCIIONB30BaHWE WX B XW3HU. [loHsATHS: MaccoBas A0S PacTBOPEHHOIO BEMIECTBA, Macca
pacTBopa, Macca paCTBOPEHHOI'O BEIECTRA.

IIpaxmuueckue 3anamus

1. Brbruucnenue mMacchl BOJBI M MacChl BEMIECTBA, HEOOXOMUMBIX ISl IIPUTOTOBJIEHUS PacTBOPOB B
OBITY.

2. [IlpurotoBneHwe pacTBOpa TIOBapEHHOW COJIMC 3aJaHHBIM 3HAYEHHEM MAacCOBOM  JIOJIH
pPacTBOPEHHOI'0 BELIECTBA.

ITI. Xumus Ha OKoOLIKe

KomuartHbIe pacTeHus: pasHOOOpa3ue BUIOB.

VXon 3a pacTeHUSIMH: TIOJIUB, PHIXJICHUE U IOJIKOPMKA YIOOPEHUAMH.

XUMHYECKHE CPECTBA 3allUThI H POCTa pacTeHui. Mepsl IpeoCTOPOKHOCTH B paboTe.

IIpaxmuueckue 3anamus

1. Omnpenenenue pH mouBeHHOr0 pacTBoOpa.

2. llpuroroBneHue pacTBOPa MHHEPAIBEHOTO YIOOpEHHS.

IV. Xumus na kyxse

VHukanpHOe BemecTBo-Boja. CTpoeHHe MOJIEKYNIbl BOABL, €€ aHOMaJlbHBIE CBoMcTBa. Boma-
pactBopuTenb. Boma-ocHoBa sxuBoro. CozepikaHue BOABI B XKUBBIX opraHusMax. KpyroBopoT BOIbI B
npupone. [ M06anbHb MMAPONOTHYECKAM UK BOABL. [Ipo6ieMa OUMCTKH CTOYHBIX BOJ. OJKOHOMHS
BOJIHBIX pecypcoB. CoBpeMeHHBIE CITOCOObBI HCCIIEI0BaHHS BOAOIPOBOIHOM BOJIBIL.

IIponyxThl nuTanms. IIpoxykroBas sTukerka. [IumeBble no0aBKkH U MX 3HaueHHe.HHTparThl B UK
yenoBeKa. BO3MOXHBIE 3arpsA3HUTENM IHUINY. BiusHWe Ha OpraHM3M 4ejoBeKa OENKOB, JXHPOB H
yr1eBOf0B. TeXHOIOrHMs MPUrOTOBICHHS WM. [IpaBmia Bapku Msca, OBOINEH, KOHCEPBHPOBAHUSA H
XpaHEeHMs IUIIEBLIX IPOAYKTOB. Butamunbl. Kak nmpaBuibHO MOA00paTh ¥ IPHHUMAThL BUTaMHUHbL. JlneTa:
3a ¥ IPOTHUB. 3J0POBOE MUTAHHUE.

TexHoJIOTHS MPUTOTOBJICHHS MUIM. Bapka, TylleHue, xapKka IpoayKTOB.

KoncepBauTsl. Poib KOHCEPBAaHTOB B XpaHEHHWH IIPOAYKTOB MU TAHHUS.

Burtamunsl. Butamuner A,B,C,J1LE; ux Ouonorudeckoe 3Ha4eHHUE JJIs OpraHu3Ma 4ejioBeKa.

Kax nmpaBunpHO coOMoaaTh JUETY. 3A0POBOE MUTAHKE.

IIpaxmuueckue 3anamus

1. PacdeT cyToyHOTO panOHA IUTAHUSL.

2. OuwncTKa BOIBI B IOMAIITHUAX YCIOBUIX.

3. [Ilpurorosnenue 9% pacTBOpa yKCyCHOH KHMCIOTHI B3 70% pacTBOpa 3CCCHIIUH.

4. Omnpenenenue BuTamMuHa C B IATPYCOBLIX.

V. Xumus jgexkapcrs

JlomamHss anteuka. [lepedyeHs BENIECTB W WX Ha3HAueHHE. XpaHEHHE JIEKAPCTBCHHBIX IIPENapaTtoB B
JIOMAIITHUX YCJIOBUAX.

HpaBnna npneMa HeKapCTBeHHBIX CpeIacTB.

®duroncuyenue. JlekapcTBEeHHBIE pACTEHUS HA IPAIKE.

O nexkapcTBax H suax.
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IIpaxmuyeckue 3ansmus

1. KommiexToBanue qOMaIlHEH anTEUKH.

2. IlepBasg moMoIIb IPH OTPABJICHUAX, TPABMAX M 0XKOTaX.

VI. Ypoxu Moiigoasipa

O wmpuie. CocraB, cTpoeHHe, CBO#CTBa, MCTOpHs MbLIoBapenus. Ompenenenue pH cpemsl BOAHOTO
pacTBopa pa3IMYHbIX BUIOB MBLIA.

O 3y0OHolt sManu u 3yOHOM macte. ['mruena monoctu pra. 3yOHas macTa Kak CpeacTBO IO YXOIy 3a
3ybamu. OCHOBHBIE NEHCTBYIOINIME BEIIECTBA. 3HAYEHWE COEJWHEHMH (TOpa AN YKpEIUIeHMS 3MAli.
XUMUYECKUH COCTAaB U CBOMCTBA BOJIOC U KOXKH YETIOBEKA.

CpencTsa 10 yxoxy 3a BoJOCaMH, WX BUjIbl U HasHaueHue. [1lammyHu, Ganbp3aMbl, MACKH JJIs BOJIOC K
UX IperHa3HAYCHHE.

IIpaxmuueckoe 3ansmue

CpaBHUTENBHBIM aHANIN3 COCTABA PA3IMYHBIX BUIOB 3yOHBIX IIACT.

Jlabopamopnviii onvim

Onpenenenue pH cpesbl BOTHOTO pacTBOpa pa3IHYHBIX BUIOB MbLTA M rejieil I AyIa.

VII. PaboTa Haa uccie10BaTEIbLCKUM MPOEKTOM
TpeboBanust k 3ammre mnpoekta.Beibop Tembl uccnenoBanus. QOpMyTHpOBKA IIeTH W 3a1ad
uccienoBanus. BeiaBmwxenue rumotesbl. 0030p uH(DOpManMOHHBIX MCTOYHHMKOB. IlocTaHoBKa
DKcIepuMeHTa. BreBomel u 3akmoueHue. Odopmienue ordera. IIyOnudHOe BBICTyIIEHHE U 3aIlUTa
HCCIIEI0BATEIBCKOM paboThI (IPOEKTA).

VIII. Beenenue

Ionstue 06 uccnenoBaTeabekoi AesaTenbHOCTH. OOBEKT M CYOBEKT UCCIIeI0BaHMs. BHIBI 1 KPUTEPUH
Hay4YHO-HCCIIEI0BATENhCKOM NesaTenbHOCTH. DopMbl HCCIIE0BATENBCKONH PAOOTHI.

AJNTOpUTM HCCIIEOBaHUM: BBIABICHHE W OOHapyXeHHEe MpoOIeMbl,(pOpMHUPOBAaHHE TEMBI HAYYHOIO
UCCIICIOBAHUS; ONpeJeNieHhe MCXOINHBIX TEOPETHUYECKUX TOJOKEHUH;cucTeMaTu3aus 3HaHWH,
IIOJIyYE€HHUE SKCIIEPUMEHTANIBHBIX PE3YIbTaTOB; OPOpPMIICHHE U 3aIUTa OTYETA.

Kak cocTaBUTh OTHYET WHCCIEMOBATENBCKON mesTenbHOCTH. CTPYKTypHBIE 3JIEMEHTHl OT4YeTa:
TUTYJBHBIH JIUCT;CONEp)KaHKE;, BBEICHHE (AKTyalbHOCTH BBHIOpAHHOM TEMBI, ammapaT HCCIEIOBaHHS,
IIEpBOHAYAIbHAS THIIOTE3a, MPEoIaraéMblie 3Talbl © METOIBI UCCIEIOBAHUS, 0XUIAEMbIH pe3ynbTar);
OCHOBHA$ 4acTh (T€OpHUsl, SKCIIEPUMEHT, Pe3yIbTaThl, 00CYKIEHUS Pe3yNIbTaTOB);3aKII0UCHHE (BBIBOBI,
PEKOMEH/IAITHH );CIIUCOK JIUTEPATYPhI;IIPHIIOKEH s (TaOIHITbI, CXEMBI, Tpad¥KH, pUCYHKH, (poTorpadun).
TpeboBanus k 0hOPMIICHHIO OTUETA U MYOJUYHOMY BBICTYIUICHHUIO.

IX. Cmecu 1 cnoco0bl UX pa3JeieHHs

Yucmole eeumiecmea u cmecu. Buovli cmeceii.IIoHITHS «YHCTOE BELIECTBO», «cMech». CMecH H
UHIUBHUyalbHBIE BelllecTBa. OIHOPOTHBIE U HEOAHOPOIHBIE CMECH.

Omcmausanue. @uirvmposarnue. Bozzonka.llpuHune! pa3neneHns cMecell 1 OYHCTKY BEILECTB.
OtcranBanue, PUIBTPOBaHHE KAaK METOIBI OYHCTKH BOJIBI OT HEPAaCTBOPUMBIX dacTull.IIpuMenenue
KOAryJIsHTOB JIJIs YBEJIHYEHHUS CKOPOCTH OCEIaHMUs YACTHUII, B3BEIIECHHBIX B BOJ€.BO3roHKa KaKk METO.
paszeneHus TBEpAbIX CMECeH.

JlabopamopHvie onvimel

1. Pacnio3naBanue cMeceii U MHAUBUIYATbHBIX BELIECTB.

2. OuucTka BOABI OTCTAaUBAaHHEM U (PUIBTPOBAHUEM.

3. Paznenenne cMecH KpUCTALTHYECKUX XJIOpUAa HATpUs U HoZa BO3TOHKOM.

Boinapueanue. Ilepezonka. OnmHoponHble W HEOIHOPOAHBIE CMECH. PacTBOpEI Kak OIHOPOJIHBIC
cMecH. BrifenennepacTBOPEHHOIO BEIECTBA W3 pacTBOpa BhlmapuBaHueM. OUHCTKa BOABI IEPETOHKOM.
HuctunnupoBannas Boaa.KoHIEHTpUpOBaHHbIE U pa30aBiIeHHBIE pacTBOpbL. MaccoBas — JI0JIs
pPacTBOPEHHOTO BellecTBa. I[pUroTOBIeHHEe pacTBOpa U3 HaBeCKU. PacTBopeHue Kak GU3UKO-XUMHUYIECKUN
nporiecc. ['mapatsl. Kpucramioruapatel. Kpuctanmusanus coiel IIpH IOCTENIEHHOM HCIIapSHUH BOJBI U3
pacTBopa.

JlabopamopHuvie onvimul

1. Pa3g1eneHHe CMeEeCH KpHCTaJTJTquCKOFO xnopnga HanI/ISI Hu yl"OJ'[LHOl"O noponnca.

2.IIpuroToBieHne pacTBOPA XJIOPHIAa aMMOHHUS U3 HaBeckH. PacueT MaccoBOM IOJIMXJIOpUIA aMMOHUS
B pacTBOpE.
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3. BelpamuBaHue KpUCTAIIIOB XJIOpHIa AMMOHHUS Ha CTEKJITHHO#M ILTACTHHKE.

Kpucmannuzayua. Beicanuseanue. PactBopmmocts. KpuBble pactBopuMocTH. HackieHHzble,
HEHACBHIIIEHHBIE U IIEPECHILICHHBIE PACTBOPHL. KpucTamm3aius Cod MpU OXJIXKIECHUH HACHIIIEHHOTO
pactBopa. Kpucramnmuzaums comm mpu  JH00aBICHHHM  Pa3iMYHBIX  BBHICATMBAIONIMX  arcHTOB.
KoHI1eHTprpoBaHHEPaCTBOPOB METOIOM BHICATHBAHHS.

JlabopamopHvie onvimul

1. BeicanuBan#e XJI0pHIa HATPHSI U3 PacTBOpA.

2. Kpucramnmsanus HuTpaTa Kajaus U3 HACHIIEHHOTO pacTBOPA.

IKkcmpakyua. BriOOp pacTBOpuTeNs i TPOBEACHHS OSKCTPAKIMH. OKCTPAKIMs BEIIECTB H3
TBEPABIXCMECEH. OKCTpaKLMs BELIECTB W3 pPacTBOPOB. PasjeneHre HECMENIMBAIOMIUXCS JKHIKOCTEH
CIIOMOILBIO JENUTEIbHOU BOPOHKH. [[puMeHeHne SKCTpaKIuy.

Jlabopamopnvie onvimoi

1. DKcTpakuus NUTMEHTOB U3 KOPHETUION0B MOPKOBH U CBEKJIBIL.

2. Pa3znenenue cmecw KpuCTaUTHUeckux Xjopuaa kobameta (II) ¥ Xmopuaa HaTpUs METOIOM
SKCTPaKIUH.

3. DKcrpakius #oja U3 CIIEPTOBOTO PacTBOpa ioa. PasieneHre HeCMEHBAIOINX CSHKAIKOCTEH.

Aocopoyua u decopoyusa. ITpumeps! ancopOITHK U3 MTOBCEAHEBHOM XU3HH. AncopOeHTHl. AncopOnus
BEIIIECTB K3ra3000pasHoil cpempl. AncopOIlMs BEIeCTB M3 pacTBopa. M30mpaTenbHOCTh afcopOIuu.
O6patumMocts afcopbuun. Jlecopoums. [Ipumenenue ancopOouuu u 1ecopouuy.

JlabopamopHuie onvimul

1. AncopOnrs KaTHOHOB CBHHIIA aKTHBHPOBAHHBIM YTJIEM.

2. AncopOuus u mecopOrust Hoa.

Xpomamocpaguna. Xpomarorpadhust Kak MeTON pasfelieHdus] OAHOPONHBIX cmecedl. CopOeHTBI
Xpomatorpamma. MounsipHas KOHIIEHTpalysl 3KBHBaIeHTOB. CroCcOOBI BBIOJHEHUS XpoMaTorpaduu:
KOJIOHOYHAsl, TOHKOCJOWHas (HAa  3aKpelUVIeHHOM W HE3aKpeIUICHHOM  CJIoe  COpOeHTa),
Oymaxuas.Bocxomsmas w  kpyroBas  xpomarorpadus.  XpomaTtorpaduueckoe — paslelicHHE
HEOKpALICHHEIXMOHOB.  [IposBieHne  XpomaTorpamMmbl.  Bo3MO)KHOCTH — xpoMarorpaguu 10
HJICHTUQHUKAUN HKOJHUYECTBEHHOMY OTIPEIeNICHUIO pa3ielieMbIX KOMIIOHEHTOB H3 pacTBOpA.

Jlabopamopnvie onvimei

1. UsroroBnenne xpomartorpadudeckoll KOJTOHKH.

2. Paznmenenue cMec KaTHOHOB B XpoMaTorpaguuecKoi KOJIOHKE.

3. Pasnenenue cMecH KaTHOHOB Ha CKOPIIYIIE KypHUHOTO SHLA.

4. Pazzenenne cMeCH aHMOHOB Ha MOAU(UIIMPOBAHHOM Oymare U UX HICHTHQHUKAIHSL.

Pazoenenue nuzmenmos, u3zeneueHHbIX U3 3€J1€HbIX TUCMbEE PACMEHUH. DKCTPAKIIKS IIHTMEHTOB M3
3€JICHOr0 JIMCTA pacTeHMs. PasmudHble CIOCOOBI XPOMAaTOrpaM4ecKoro pasieieHHs IHUTMEHTOB,
W3BJICUEHHBIX U3 3€JIEHOTO JINCTa PACTEHHS.

JlabopamopHvie onvimet

1. TlomydyeHwe CIMPTOBOM BHITSHKKM IIMTMEHTOB 3€JIEHOTO JIMCTA.

2. Pa3jeneHue MUTMEHTOB 3€JIEHOTO JIECTA METOAOM KPYroBoil OyMaXkHOH Xpomarorpadum.
X. Cerogns y Hac CTHpKa

OrmpezieneHne XKEeCTKOCTH BOIBI U CIOCOOBI €€ ycTpaHeHHs. BUIBI )KECTKOCTH BOABL: BPEMEHHAS U
noctostHHasA. CIIoco0B! YCTpaHEHUSI dKECTKOCTH Pa3HOTO BUA.

CHHTETHYECKHE MOIOIIHE CPEICTBA, 0TOenMBaTeny 1 antucentuku. OcHoBHBIE KoMmoHeHTEl CMC, ux
POJIb IIPY CTHPKE W3JIEIIHiA M3 Pa3IMIHBIX BUJOB TKaHeH. UTo 03HAYaroT SpJIbIKK Ha U3ISIHUIX.

XumurcTka Ha qoMy. CpeicTBa Ui XUMYUCTKH. Y TaJICHHE MATCH.

JlabopamopHuvie onvimul

1. OmpeneneHue )eCTKOCTH BOJOIIPOBOIHOM BOIBI M €€ YCTPaHEHHE.

2. VYpameHue MaciIsHUCTOTO IISITHA C U3EIIHS.

XI.KocmeTHKa H XHMHSA

I[Tonstre o kocMetHke. Hocutenu 3anaxa. VicTopus mosiBICHAS ¥ pa3BUTHA KocMeTHKH. CoCTaB 1
MHOT000pa3ye Maxy4uX BEIecTB. DKCTPAKIUs IaXy4duX BEIIECTB U3 JICTIECTKOB IIBETOB.

Kpema u ux pasHooGpasue. Koxa, ee CTpOeHHE U THIIEI KOXKI. BHIEI KpeMOB, 00pa3yroIiX JIMHUH
yxXona 3a KOXKei Jiana, pyk u Teja. 3aBHCHUMOCTB IIPHMCHCHHS KpeMa OT BOo3pacTa, COCTOSIHUA opraHu3Ma,
BpPEMEHH CYTOK ¥ BHeIHHX (hakTopoB. OCHOBHBIE (yHKIIHH KpeMOB(yBIaXKHEHHE, TIATAHHUE, 3aIUTa) U
TIPUEMBI UX HAHECECHUSI.
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Bonme6Hble MpeBpalieHns IpHIecoK. XuMust Boaoc U Kosku. Turel Bonoc. CriocoObl OKpaIriBaHus
Bosioc. Bup! kpacuTeneii (HaTypaibHbie U CHHTeTHYECKHE). IIpuMenenne MyccoB, Tefied U JIakoB s
YKJIaJIKU IPHYECKH.

IIpaxmuueckue 3anamus

1. Ompenenenue TUNA KOXH JIMLA U TOAOOPIMHUH yXOJa.

2. Yxon 3a KOXeH pyK.

XII. PemoHT B KBapTHpeE

BuIbl CTPOMTENBHBIX MaTepUaioB (HaTypaibHble W cuHTeTHdeckue). CpencTBa nad CKICHBAHHS
pa3uYHbIX MaTepraioB. KocMeTHueckuii peMOHT CTEH H IIOTOJIKOB.

Kpacku: MHOrooOpasue u cocTaB. BHIbI Kpacok [ijist OTAENKY CTEH B HOTOJIKOB. Mephl 6€301acHOCTH
IIpY paboTe ¢ HUMH.

Ipaxmuueckoe 3auamue

[TpuroToBnenue Kpacox

XIIL.Xumus ¥ oKpykaomas cpeia

OmnacHele BemecTBa U (pakTophl B OBITY. B3auMOCBSI3h XMMHK ¥ 5KOJIOTHH. JlecaTh Hanboee OmacHbIX
BEIIECTB: METAJIBI, JIETYy4Yde OPraHHYECKHe COeIWHeHMs, (GopMaiblerus, NEeCTHIHIBI, YrapHbid ras,
IBUIb, acOecT, OaKTepuH, paaruanus, 1eQUIUT COJTHEYHOIO CBETA.

Kak yIyulIuTh 5KOJNOTHYECKYIO 06CTaHOBKY B HoMe? IIpOeKTHpyeM JKONOTHHECKH OJaromoiyvHbIH
noMm. Cser, TeIlo, HATypalbHBIE CTPOMTEIBHBIE MaTepHalbl, TEKCTWIb, 3A0pPOBOE IHMTaHHE U
IICUXOJIOTHUECKU#t KOM(DOPT.

XIV. Pa6ora Hax ncciief0BaTEIbLCKHM POEKTOM

TpeboBanuss k 3ammre mpoekta.Beibop Tembl uccnemoBanusa. @PopMynupoBKa LM U 3anad
HCCEeOBaHNs. BpIIBmKeHHe Trumoressl. 0030p HWHPOPMANHOHHBIX HCTOYHMKOB. IlocTaHoBKa
sKcrepuMenTa. BruBogpl U 3arimouenue. Odopmienue ordera. IlyOmuyHOE BBICTYIUICHHE M 3alluTa
HCCIIEIOBATEbCKOM paboTHI (IPOEKTA).

16



5.CIIMCOK JINTEPATYPDBI
CIIUCOK HH®OPMAIIMOHHBLIX HCTOYHUKOB, UCIIOJIb30BAHHLIX ITPU
MOATOTOBKE IMTPOI'PAMMBI

1. ®emepanbHEIi rocyIapCTBEHHBIA 00pa3oBaTeNbHBINA CTAHIAPT OCHOBHOIO 0OIIEr0 0Opa3soBaHHs
[Texcr] / M — Bo obpasoBanus u Hayku Poc. ®@enepanuu / CTaHZapTEl BTOPOro mOKoneHus. — M.:
[Ipoceemenue, 2011. —48c.

2. Topckuii, B.A. TIpumepHbIe MPOrpaMMbl BHEYPOUIHOH NEATENbHOCTH. HayanpHOe M OCHOBHOE
obpazopanue [Tekcr] / B.A. Topckuit, A.A.Tumodpees, J.B. CmupuoB // CrammapTsl BTOPOTO
noxonenus.— M. : [Ipocsemenue, 2010.-C.15.

3. T'puropneB, JI.B. BueypouHas mesT€IbHOCTh IIKOJIBHUKOB. METOAMYECKHUH KOHCTPYKTOD:
nocobOue s yaurtens [Texcr] / J1.B. I'puropses, I1.B. Crenanos.- M.: [Ipocsemenue, 2011. —223c.

4. Tysees, B. B. «MeTox IPOEKTOB» KaK YACTHBIA Cliyyail HHTETPATUBHON TEXHOJIOTHH OOyYEHHs
[Texcr] / B.B. I'y3ees// Tupextop mmikobr. — 1995. - Ne 6. — C. 16

5. Tlaxomosa,H. 0. Yue6usie mpoekTsl: ero Bosmoxuocti [Texcer] / H.FO. ITaxomosa // Yuutensb. —
2000. - Ne 4.— C. 52-55

6. ITunpumkoBa, H.H. OxcmepumeHTupyeMm, paszensds CMECH: IporpamMma, METOIUYECKHE
peKoMeHanuH, yueOHoe mocobue st ydaruxcs, paspadotku 3anaruil [Texcr] / H. H. Ilunbaukosa —
Yenaouuck: U1 Mscuuxos U.B., 2012. — 85c¢.

7. Tlommanosa,K.H. TIpoekTHas NeATENHHOCTh INKOJNBHUKOB: Iocobme mma yuurens [Texer] /
K.H.I[TonuBanosa. — M.: ITpocsemenwue, 2008. — 45c¢.

8. IlpemmpodmnpHas moaroTopka. O6pasoBarenshas obnacts «EctectBoznanuey [Tekcr] : yueOHo-
MeTouuecKoe ocobue /aBT.-cocT.: A.I'. Bypnakosa, T.1O. Llepuna, .W. KonMakoBsa u ap; 101 HayIHOH
pen. E.JI. Pynuesoif; nox obmei pen.: A.A. Mixensckoit, A.B. Marseeso#, E.IL. MoryTTo. — Kemeposo:
Wz n-so KPUIIKuIIPO, 2004. — 138c.

17



