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. ITOSICHUTEJIBHAS 3AIIUCKA

HanpaBjieHHOCTh POrpaMMBbl — €CTECTBEHHOHAYYHAsI

Bospacrt od0yuaromuxcs: ot 13 jet go 15 ner.

Cpoxk peanu3auum nporpammsl: 1 roz, 35 gacos.

Pabouas mporpamma 3aHATHII BHEYPOUHOH [EATEIBHOCTH IO OHOJIOTUH «XUMHUS B OBITY»
npeIHa3HaueHa Uil OpraHUu3aliy JOMOTHUTEIHHOTO 00pa3oBaHus o0yJaromuxcs 7-9 KiaccoB
Peanuzanus nporpammbl 00ecrieunBaeTCss HOPMAaTUBHBIMH JOKYMEHTaMU:

1. ®enepanbhbiii 3akoH OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccutickoit ®eneparnum» (¢ u3M. u 101., BCTyI. B cuiny ¢ 01.09.2020).

2. Meroauueckue pEeKOMEeHIauu o IPOCKTHPOBAHUIO JOTIOJTHUTEIBHBIX
001eo0pazoBaTeNbHBIX OOIIepa3BuBatonux nporpaMmm ot 18.11.2015. MwunHCTEpCTBO
oOpa3oBaHus 1 Hayku PO

3. Ipodeccuonanpusiii crangapt «llegaror (nmegarornyeckas 1€AT€IbHOCTD B JJOIIKOJIBHOM,

1. HavanpHOM OOIIEM, OCHOBHOM OOIIEM, CpeaHeM oO0IieM o0pa3oBaHUM), (BOCIIHTATENb,
YUUTENb )

4. Ilpuka3z MunucrepctBa npocselieHus Poccuiickoit ®denepanuu ot 9 Hos0pst 2018 . Ne 196
«O06 yrtBepxknenun Ilopsoka opraHu3zalvd M OCYIIECTBJICHHS 00pa3oBaTeNbHOM
JESITEILHOCTH IO JIOMOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM MIPOTPaMMamM»

2. 5.®enepanbubliit 3akoH 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoanuu B PDy»

3. 6.DenepanbHbII MPOEKT «Y CIex Kaxaoro pedenka» (yrB. 7 nexadps 2018 r.)

JononuurensHas obiieoOpazoBaTenbHas nporpaMma «XuUMHUs BOKPYT Hac» JaeT BO3MOXHOCTb
KaX/I0My peOEeHKY NOJy4aTh JONOJHHUTEIbHOE o0pa3oBaHUE MCXOAS U3 €ro HMHTEPECOB,
CKJIOHHOCTEH, CIOCOOHOCTeH W 00pa3oBaTEIbHBIX MOTPEOHOCTEHN, OCYLIECTBISIEMBIX 3a
npenenamu (eaepanbHbIX T'OCYAAPCTBEHHBIX OOpa30oBaTENbHBIX CTAaHAAPTOB M (elepanbHbIX
roCyJapCTBEHHBIX TPEOOBAHUIA.

HanpaBneHHOCTh IporpaMMbl €CTECTBEHHOHAYUYHAs, IOCKOJIbKY OHA MpEIoaraeT yriyoieHHoe
U3Y4YE€HHE OpraHMYeCcKOM M HEOpPraHM4eCKOW XHMMHH, pELICHHE OSKCIEPUMEHTAIBHBIX U
pacueTHBIX 3a/1a4 MOBBIIIEHHOH CI0KHOCTH 10 XuMuu. ConepxkaHue Nporpammsl « XUMUS BOKPYT
Hac» TIOMOXeT mojapocTkaMm 13-15 ner pacmmpute W yriayOuTh 3HAaHUS 1O XHUMUH,
YCOBEpPIIEHCTBOBATh YMEHHUSI HCCIIEN0BATh

B cucreme ecrecTBeHHOHaAYYHOTO 00pa30BaHUsl XUMUS 3aHUMAET BaXKHOE MECTO, OIpeIeIsieMoe
POJIbI0 XUMHUYECKOW HAayKH B MO3HAHUU 3aKOHOB MTPUPO/Ibl, B MATEPHAILHOM )KU3HU  OOILECTBa,
B PELLEHUH II100aNbHBIX TPOOJIEM YeIOBEUYECTBA, B (POPMUPOBAHUM HAYYHOM KapTHHBI MUpA.
Bueypounas mnporpamma «Xumus B ObITY» co3JlaHa, 4YToObl B Ipoliecce MOIyYEeHHUs
JOTIOTHUTEIIBHOTO XMMUYECKOTro 00pa3oBaHusl, yqaluecs: NpuoOpesin XUMUUECKUe 3HaHUS O
3aKOHaX M TEOpHSX, OTPAKAIOIIUX OCOOEHHOCTH XHMHYECKOH (OpMBI JBIKEHUS MaTepHH,
pUOOPETN YMEHUS U HaBbIKU B IIOCTAHOBKE XUMHUYECKOTO SKCIIEPUMEHTA, B paboTe C HAYYHON U
CIPAaBOYHOM JIMTEPATYpOH, HAY4YWINCh J€JaTb BBIBOJbl IPHUMEHUTENBHO K KOHKPETHOMY
MaTepuaidy M Oosee oOIIMe BBIBOJBI MHPOBO33PEHUECKOrO Xapakrepa. M3yueHue Xumuu
IIOMOTAET MOHATH OOIIME 3aKOHOMEPHOCTH Ipoliecca MO3HAHUS MPHUPOJIBI YETIOBEKOM, METObI
AQHAJIOTMM U DOKCIIEPUMEHTA, aHajlu3 W CHHTE3 I[O3BOJISIIOT IOHSATh HAyKy BO BCEM €€
MHOTO00pa3uu.

XUMHYecKue 3HaHUSI HEOOXOAMMBI yJallluMCsl B TOBCEITHEBHOM JKHU3HH, TPOU3BOJICTBEHHON
NeSITeIbHOCTH, TMPOJODKEHUsT OO0pa3oBaHMs M NPAaBWIBHOM OpHEHTAllMM TIOBEICHUS B
OKpY>Kalolleu cpene.

[Tporpamma «Xumust B ObITY» 1a&T 00ydaroUMMCcs BO3MOXHOCTb BbIOpaTh npoduiab o0yueHus,
MOTOJIHUTh 3HaHUS O Mpodeccusx, pacHIMpUTh 3HAHUA MPEeAMETa XUMHH, HEOOXOIHUMBbIe IS
NOJIy4YeHHUs AajbHelIero oopa3oBaHusl.
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[TporpaMMa BHEYpOUHOU ACATEIBHOCTH «XUMHS B OBITY» COCTaBJIeHa C Y4eTOM 00OpYyIOBaHUs
"Touka pocra".

HoBu3Ha nmporpaMMbl COCTOUT B JIMYHOCTHO-OPUEHTHPOBAHHOM oOyueHuu. Poub yuutens
COCTOUT B TOM, YTOOBI CO3AaTh KaKJOMY OOyyarolieMycs BCe yCIOBHUs, Ul HauOoJiee MOJIHOro
PAaCKpBITUSL U peanu3alnuu ero crocoOHoctei. Co3naTh Takue CHTyallud € HCIOJIb30BaHHEM
Pa3IMYHBIX METOJIOB OOYUEHHs, IPU KOTOPBIX KaXblii 00yJaroIuiicst mpugaraetT COOCTBEHHBIE
TBOPYECKUE YCUIIHUS U UHTEJJIEKTYaJIbHbIE CIOCOOHOCTH MPH PEIIEHUH TOCTaBIEHHBIX 3a/1a4.

AKTYaJIbHOCTH MPOrpPaMMbI BHEYPOUYHOI 1eATeILHOCTH «XUMHUSI B ObITY» B TOM, YTO JaHHAS
mporpaMmMa cosfgaHa C¢ Uenbio (GopMHpoBaHHS HHTEpeca K XHMMHHU, PaACIIUPEHHs Kpyrosopa
yuanuxca. OHa OpUEHTHMPOBaHA Ha yyamuxcs 8-9 KijaccoB, TO €CTh TaKOro BO3pacTa, Koraa
pebsaTaM CTAaHOBUTCS UHTEPECEH MUP, KOTOPBIN X OKPYKaeT U TO, YTO OHU HE MOT'YT OOBSICHUTD,
a CrieUaNbHbBIX 3HAHUH elrle He XBaTaeT. J[eTu ¢ poXKJIeHUs! OKPYKEHBI pa3IMYHBIMU BEILIECTBAMU
U JOJKHBI YMETh 00paniaThCsi ¢ HUMHU.

IMegarornyeckasi 1ejiecooOpPa3HOCTb IMPOrpaMMbI CBSI3aHA C BO3PACTHBIMH OCOOCHHOCTSIMHU
nereid maHHOro Bospacta 13-15 ner: m0003HATENBHOCTH, HAOIONATEIBLHOCTH, HHTEPEC K
XUMHUYECKHM TIPOIeccaM; JKeJIaHueM paboTaTh ¢ JIaOoOpaTOpPHBIM OOOpYIOBAaHUEM; OBICTPOE
OBJIAJICHUE YMECHUSMH U HaBBIKAMHU.

Kypc HOCHUT padBUBAKOINYI0, I1€ATCJIBbHOCTHYIO H NPAKTUYIECCKYIO HAIIPABJI€EHHOCTD.

Hesas nporpammbl: @OpMUPOBAaHUE Y YYaAIIUXCs INTyOOKOTO M YCTOHYMBOIO MHTEpeca K MHUPY
BEIIECTB U XUMUYECKUX IPEBPALCHUM, TpUOOpeTeHE HEOOXOUMBIX MPAKTUYECKUX YMEHUN U
HaBBIKOB I10 JJAOOPATOPHON TEXHUKE.

3agauu:

— pa3BUTH I103HABATEJIbHBIE MHTEPECHl M HMHTEJUIEKTYyallbHbIE CIOCOOHOCTH B IpOLIECCE
IPOBE/ICHUS] XUMHUECKOTO HKCHEPUMEHTa, CAMOCTOSTEIbHOCTh MPHOOpPETEHUsI 3HAHUN B
COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMU [TOTPEOHOCTAMU;

— Pa3BUTh yueOHO-KOMMYHUKATUBHBIC YMEHHS,;

— (opMupoBaHHE YMEHHs HAOMI0IaTh U OOBICHATH XUMUUYECKHE SIBICHUS, IPOUCXO/SAIINE B
npUpoe, ObITY, IEMOHCTPUPYEMbIE YUUTEIIEM;

— (opmupoBaTh yMeHHME pabOTaTh C BEIIECTBAMHU, BBINOJIHATH HECJOKHBIE XHMHUYECKUE
OTIBITHI, COOJTIOAATH MTpaBHUJia TEXHUKHU 0€30MacHOCTH;

— BOCIHUTBIBATBH AIEMEHTHI 9KOJIOTHYECKON KYJIBTYPHI;

OTiaM4uTeIbHOI 0CO0CHHOCTBIO JTAHHOW MTPOTPAMMBI SIBIISIETCA TO, YTO 3aHATHS MIPEATIONATAIOT
HE TOJIbKO W3Y4YEHHE TEOPETHUECKOr0 MaTepuaya, OHM TaKKe OPUEHTHPOBAHBI HAa DPAa3BUTHE
IIPAKTUYECKUX YMEHUI U HABBIKOB CAMOCTOSITEIbHOM AKCIIEPUMEHTAIBbHON U UCCIIEJ0BATENIBCKON
JeSITEIbBHOCTH Y4alUuXCsl.

Pebsra HayuaTcs CTaBUThb MNpoOCTEHIINE OMNBITH, padoTaTh € peakTHUBaMHM, IJIAHUPOBATh
CaMOCTOSITENIbHYIO padOTy HaJl BEIOpaHHON TeMOW, 0POPMIIATH MTPaKTHUYECKHE PaOOTHI.

DopMbI 3aHATHH:

- I'pynmoBas

- UnpuBuayansHas
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Il. IINTAHUPYEMBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yabTaThl OTPAXAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

1.

I'paxknanckoro BocnuTanus

(dbopMUpOBaHHE AaKTHUBHOW TIpakJAaHCKON MO3UIMH, TPaKIAHCKOM OTBETCTBEHHOCTH,
OCHOBAaHHOM Ha TPAJUIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX HEHHOCTIX
poccuiickoro o0IIecTBa;

IIaTpuoTH4YecKOro BOCIUTAHUS

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJIEIUIO0, TMOHMMAaHUS 3HAueHUs OMOJOTMYECKOW HayKd B IKU3HU COBPEMEHHOTO
olmiecTBa, CHOCOOHOCTH BJIAJETh JOCTOBEPHOM HH(OpMAIMe O MepeloBbIX
JOCTUKEHUSIX U OTKPBITUSIX MUPOBOW M OT€YECTBEHHON OMOJIOTHH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA

MPEACTABICHUSI O COIMAIBHBIX HOpPMax M MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHUHA B
KOJUJIEKTHBE, TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOM AESITETbHOCTHU MIPH BHIMOJIHECHUH
yueOHBIX, MO3HABATENbHBIX 3a/1a4. BBINOTHEHUM SKCIEPUMEHTOB, CO3/JaHUU Y4eOHBIX
MIPOEKTOB, CTPEMJIICHUS K B3aHMOTIOHMMAHUIO U B3aUMOTIOMOIIIU B TIPOIECCE ITOM yueOHOU
JeSITeNIbHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEIEHHME M TOCTYIKH CBOUX TOBAPHUIICH C TMO3HUIMH
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

. TpynoBoro Bocnuranus

KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEA0BATEIbCKON e TEIbHOCTH;
MHTEpeca K MPaKTUUECKOMY U3yUYeHHIO Ipodeccuii U Tpyaa pa3InyHOro pojia, B TOM YHCIIe
Ha OCHOBE NPHUMEHEHHUS IMPEIMETHBIX 3HAHWUH, OCO3HAHHOTO BBHIOOpA HHIWBUIYaJTbHOM
TPACKTOPUU TPOAOIDKEHUST O0O0pa3oBaHHMsI € YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K MPEMETY, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH;
IKOJOrH4eCKOro BOCIIUTAHMS

9KOJIOTUYECKH IEIECO00pa3HOr0 OTHOIICHUS K IPUPO/Ie Kak NCTOUHUKY JK13HU Ha 3emIte,
OCHOBE €€ CYIIEeCTBOBaHHS, MOHHUMAaHMs [EHHOCTH 370POBOrO M Oe30macHoro odpasa
KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TCUXUUYECKOMY
3JI0pOBBIO, OCO3HAHUS IEHHOCTU COOJIIOJIEHUS TMpaBUJI OE30MaCHOTO TMOBEACHHS MPH
paboTe ¢ BelecTBaMu, a TAK)Ke B CUTYAIUSAX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJICH;
CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YUYEHUU MPEIMETa, IS PelIeHUs
3a/a4, CBS3aHHBIX C OKpYXKAlOWIEd NPUPOAHOW CpEelod, TOBBIIMIEHUS YPOBHS
9KOJIOTUYECKON KYJIbTYpPbhl, OCO3HAHUSI TJIOOAIBHOTO XapaKTepa dKOJIOTHUYECKUX TTPo0IemM
U IyTEW UX PEUIECHUS TOCPEICTBOM METOJOB MPEAMETA;

SKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCA MM B II0O3HABATEJIbHOM,
KOMMYHUKATUBHOU U COIIMATIbHON MPAKTHKE;

. IleHHOCTEH HAYYHOI'0 NMO3HAHUSA

MupoBO33peHYECKUX IPEICTABICHUM, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M COCTABIISIOLIMX OCHOBY JJISi TOHUMAHUS CYIIHOCTH HAYYHOH KapTHUHBI
MUDA;

MIpe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOABI, B3aUMOCBS3SIX
4eJI0BEKa C MPUPOJHON CPesloil, O poJin IpeIMeTa B IO3HAHUU ITHX 3aKOHOMEPHOCTEN;
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MM03HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJyY€HHUE HOBBIX 3HAHUI MO MpEIMETy,
HEOOXOIUMBIX JIJIsi OOBSICHEHHSI HA0IFO1aeMBIX MTPOLIECCOB U SBIICHUM;

M03HABATENBHON U MHPOPMALIMOHHON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIHHON
paboThl ¢ yueOHBIMU TEKCTaMH, CIPABOYHON JINTEPATYPOl, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

MHTEepeca K 00YUEHHIO M MO3HAHUIO, JTF0003HATEIHbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHHIO, HCCIEIOBATEIILCKOM JEATENbHOCTH, K OCO3HaHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YEeHHUsI B labHEHILIEM.

MeTtanpeameTHble pe3yJibTaThl:

MIPOBOJIUTH MPOCTEHIIINE HAOIIOACHNUS, U3MEPEHHUS, OIIBITHI;

CTaBUTh y4eOHYIO 3aJa4y 110/l PyKOBOJCTBOM YUMTEJS;

CHCTEMaTH3HPOBATh U 0000IIATh pa3HbIe BUIbI HH(POPMALINH;

COCTaBJIATH IJIaH BBINOJIHEHUS y4eOHOMU 3a1auH;

COCTaBJISATh BOIPOCHI K TEKCTY, pa301BaTh €ro Ha OT/ENIbHbIE CMBICIOBBIE YacTH, JeIaTh
[10/13ar OJIOBKH;

WCIOJIB30BATh JIOTIOJTHUTENIbHBIE UCTOYHUKHA WH()OPMAIUU U BBIOJIHEHUS Y4eOHOMH
3aJauy;

OCYIIECTBIISTh TOUCK JIOTIOJIHUTENFHOW WH(POpPMAIUM Ha OYMaKHBIX M DIJIEKTPOHHBIX
HOCHUTEJISX;

paloTaTh B COOTBETCTBUHU C IIOCTABJICHHOM 3a/1auei;

COCTABJISATH IIPOCTOM U CIIOKHBIN IIJIaH TEKCTA;

y4acTBOBaTh B COBMECTHOM /€ATEIbHOCTH;

paboTath ¢ TeKCTOM Naparpada u ero KOMIOHEHTaMHU;

OIICHUBATh CBOM OTBET, CBOIO pabOTy, a TakKe paboTy OJJHOKIACCHUKOB.

HaXOJUThb U UCIIOJIb30BAaTh IPUUNHHO-CJIEICTBEHHBIE CBA3H;

CTPOUTB, BBIABUIaTh U ()OPMYIUPOBATH MPOCTEHIIINE THIIOTE3bI;

BBIJIEIIATH B TEKCTE CMBICJIOBBIE YAaCTH U 03arJIaBIMBaTh UX, CTABUTH BOIIPOCHI K TEKCTY.

IIpenmeTHbie pe3yJibTaThI:

dbopMHUpOBaHKE TTPEACTABICHHI O POJIM U MECTE XUMHUHU B COBPEMEHHOW HAyYHON KapTHHE
MHpa; TMOHMMAaHHE POJM XUMHH B (DOPMUPOBAHHHM Kpyrozopa u (HYHKIIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl pEIICHUS MPAKTUYECKUX 3a]1ay;

BJIAJICHUE  TOPEAMETHBIMU M MEXIPEIAMETHBIMU  IOHATUSAMH,  OTPaXarOUIUMHU
CYIIIECTBEHHBIE CBSI3U U OTHOIICHUS MEXKy 00BEKTAMU U MPOIIECCAMH;

BJIa/ICHE YMEHUSIMH MPOBOJUTH XUMUYECKUI IKCTIEPUMEHT, 00palaThCsl ¢ BEIECTBAMH,
HCIIOJIb3YEMBIMU B DKCIEPUMEHTAIBHOM IMO3HAHUM XUMHUU U NOBCEIHEBHOW JKU3HHU, B
COOTBETCTBUHU C MPaBUIIAMH TEXHUKH 0€30MaCHOCTH;

dbopMHUpOBaHHE YMEHUU OOBSICHATH PE3YyIbTaThl XUMHUYECKUX JKCIIEPUMEHTOB, PEIIaTh
AJIEMEHTAPHBIE XUMUYECKUE 3a1aUH;

dbopmupoBaHHEe COOCTBEHHOU IMO3HIIMU MO OTHOIIEHUIO K XWMHUYECKOW HH(pOpMaIuH,
MOJTy9aeMOU U3 Pa3HbIX HCTOYHUKOB, K TJI00AIEHBIM 9KOJIOTHYECKUM MPOOJIeMaM U Iy TsIM
WX PEUICHUS.
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B pe3yabTare u3ydyeHus Kypca:
OO0yuaromuecsi HAYYUTCH:

INOoHUMAaTb XHUMHUYCCKYI0 CHMBOJIMUKY: 3HAaKW XUMHYCCKUX DBJICMCHTOB, q)OpMYHLI
XUMHYCCKUX BCIICCTB U YPABHCHUA XUMHWYCCKUX peaKHI/If/’I;

BOXHEHIINE XUMHYECKHE TMOHATHA: XUMHYECKHH JJIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIBbHBIC aTOMHAs U MOJICKYJIIPHAs MAaccChl, HOH, XUMUYECKasl CBS3b, BEIIECTBO,
KJIacCH(UKAIs BEUIECTB, MOJb, MOJSpHAs Macca, MOJSPHBIA 00beM, XHMHUYECKas
peakius, KiacCU(pUKaus peakuui, IEKTPOIUT U HEIIEKTPOIUT, HIICKTPOIUTHIECKAsS
JMCCOLIMAINS, OKHCIIUTENb M BOCCTAHOBHUTEIIb, OKUCIICHNE U BOCCTAHOBJICHUE;

OCHOBHBIC 3aKOHBI XHMHHU: COXPAaHEHHS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
NEepHOANYECKUI 3aKOH;

pPacKpbIBaTh POJIb XMMHUU B IIPAKTUYECKOMN JCATENBHOCTH JIIOJEH;

yCTaHaBJIMBATh B3aUMOCBS3U MEXY OCOOCHHOCTSIMH CTPOCHUS M (QYHKIUSAMHU KICTOK H
TKaHEW, OPraHOB U CUCTEM OPTraHOB;

UCIIONIb30BAaTh METOJbl XMMHYECKOH HayKW: HAONIONATh W OIUCHIBATH XHMHUYECKHE
00BEKTHI ¥ IPOLIECCHI; CTABUTh XUMUYECKUE IKCIIEPUMEHTHI U OOBSICHATB UX PE3YJIbTATHI;
3HATh U COOTIOIATh MpaBmiia paboThl B KAOWHETE XMMUU.

OOyuarouuiicsi MOJY4YUT BO3MOKHOCTH HAYYHTHCH:

Ha3bIBaTh: XMMUYECKHUE AJIEMEHTbI, COEIMHEHUS U3YUYECHHBIX KJIaCCOB;
OOBACHATh: (U3MYECKUH CMBICI aTOMHOTO (IOPSIIKOBOTO) HOMEpa XHMHYECKOTO
3J€MEHTa, HOMEpPOB TIpPYIIbBl W MEpPUOJa, K KOTOPbIM 3JIEMEHT IPUHAJICKUT B
nepuoauueckorn cucreme J[.MI. MenneneeBa; 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
3JIEMEHTOB B Mpeleiax MaJbIX MEPUOJOB U IIABHBIX MOATPYII;, CYIIHOCTb PEaKIHil
HOHHOI'0 OOMEHA;

XapaKTEepPU30BaTh: XMMHUUYECKHE 3JIEMEHTHI (OT BOJOpOAA /0 KaJbLiMs) Ha OCHOBE HUX
MOJIOKEeHUs B nepuogudeckoit cucreme /[.1. MenaeneeBa u 0coOOEHHOCTEH CTPOCHHS UX
aTOMOB; CBSI3b MEXKJIY COCTaBOM, CTPOCHUMEM M CBOWCTBAMM BELIECTB; XUMHUYECKHE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB;

OMpeNeNsATh: COCTaB BEIIECTB MO WX (opmynaM, TPUHAIISKHOCTh BEHIECTB K
ONPEACICHHOMY KJIAacCy COCIUHEHUW, THUIIbl XUMHUYECKHX PEaKIUi, BaJE€HTHOCTh U
CTEIICHb OKHMCIICHHS DJIEMCHTA B COCAMHCHUSX, THII XMMHYSCKOM CBSI3U B COCAMHCHUSX,
BO3MO>KHOCTh TTPOTEKAHUS PEAKIIN HOHHOTO OOMEHa;

COCTaBIATh: (POPMYJIBI HEOPraHUYECKHX COEAMHEHUN M3YyYEHHBIX KIACCOB; CXEMBbI
CTpoeHHsl aToMOB nepBbIX 20 3yeMeHTOB nepuoauueckoi cucremsl .M. Mennaeneesa;
YpaBHEHUS XUMUYECKUX PEAKIU;

o0palaThCcsi ¢ XUMUYECKOH MOCYA0N U 1abopaTOpHBIM 000pyAOBaHUEM;

pacro3HaBaTh ONBITHBIM ITYTEM: KHUCJIOPO, BOJIOPO/I, YTIAEKUCIBIN a3, aMMHUaK; pacTBOPbI
KHUCJIOT ¥ IIEJI0YeH, XJIOpHa-, CylbdaT-, KapOOHAT-UOHBI;

BBIUHCIIATE: MAacCOBYIO JOJK0 XHMHUYECKOTO »JJeMEeHTa 1o (opMmyine COoeIuHEHUs;
MacCOBYIO JIOJTFO BEIIECTBA B PAcTBOPE; KOJHMYECTBO BEIIECTBa, 00BEM WM Maccy IO
KOJIMYECTBY BEMIECTBA, O0BEMY HJIM MAacCe PEareHTOB, HJIA MTPOIYKTOB PEAKIIHH;
WCIONIb30BaTh MPUOOPETCHHBIE 3HAHHMS W YMEHHUS B MPAKTHYECKOW NEATEIHbHOCTH U
MMOBCEAHEBHOM KU3HU IJI:

06e30macHOTO OOpaIeHus C BEIIECTBAMU U MaTEepHATIAMH;

9KOJIOTMYECKH IPaMOTHOIO MTOBE/IEHUS B OKPYKaIOIIeH cperie;
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—  OLIGHKH BIMSHHUS XMMHYECKOI0O 3aTPsA3HEHUS OKPY’KAIOILEH Cpeibl Ha OPraHU3M Y€I0BEKa;
—  KPUTHYECKOM OLIEHKH MH(POPMALIUU O BEIECTBaX, UCIIOJIb3YEMbIX B OBITY;
—  IIPUTOTOBJICHUS PACTBOPOB 3aJAHHOUW KOHIICHTPALIUH.

I11. COAEP’ KAHUE KYPCA

TEMA 1 Beenenne. O3HakoMJ/ieHHe ¢ KA0OMHETOM XHMHMHU M U3yYeHHE NMPABUJ TEXHUKHU
0€e30MacHOCTH

Hemuoro u3 ucropuu XuMuu. AJXumusi. XuMUsl BUepa, Cero/iHs, 3aBTpa. TexHnka 6e30nacHOCTH
B kKaOuHeTe xumun. JlaboparopHoe 060pyaoBanre. 3HAKOMCTBO C Pa3AaTOYHBIM 000PYI0BAHUEM
JUIS TIPAKTHYECKUX M J1abopartopHbix padot. [locyna, ee BuIbI M Ha3HaueHHe. PeakTuBHI U uX
kiacchl. OOpalieHre ¢ KUCIOTaMH, IeJI0YaMH, JOBUTHIMU BelleCTBaMU. Mephbl IepBOi MOMOIIN
Opd XUMHYECKHX OXKOraX M OTpaBJIeHHUAX. BpIpaboTka HaBBHIKOB 0O€30MacHON pPabOTHI.
JemoHcTpanus. Y TMBUTEIbHBIE OIBITHI.

JlabopaTropHbie padoThl

3HAKOMCTBO C 000PYIOBaHUEM JJIsl MPAKTUYECKUX U 1a00paTOPHBIX padoT.

TEMA 2. Kakue 0bIBaIOT Beliecrsa.
Teopus. Knaccuduxaius BemecTB Ha MPOCThIE U CIOXKHBIE. [leneHne mpocThIX BELIeCTB Ha
MeTaiibl U HemeTaiisl. CumBodsl MetaiioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr,
Mn. Kucnopon, ero otkpeitue. Ilonydenue xucnopoga u3 nepmanranata kamusi. CoOupanue
KHCIIOpOJia IBYyMsI CIIOcO0aMu: METOJOM BBITECHEHHUS BO3/JyXa M METOJIOM BBITECHEHHS BOJIbI.
Onpenenenne kuciopoja. l'opeHue cepbl, yris u keneza B kuciopone. Bomopoa - camblii
nerkuii ra3. Hcrtopusa ero otkpeitus. I['openue Bogopona "I'pemyuas cmech". OnpeneneHue
BOJZIOPO/IA, MOIyYeHHUe. Yriaekuchelil ras. [lonyyenue ero u3z mpamopa wiu mena. OnpeneneHue
YIJIEKUCIIOTo Ta3a ¢ MOMOIIBI0 U3BECTKOBOM Bo/ibl. CocTaB Bo3ayxa. M3yueHue cocraBa Bo3ayxa.
Ponb A.JlaByasbe. Ilonsitue 00 nHepTHbIX razax. HeoH, aproH, ux npumenenue. KucnoTtsl.
Kucnotsl B npupoae. PactBopenue kucior B Boze. JleiicTBHE CEpHOM KUCTOTHI HA TKaHb. Mepsl
MPEIOCTOPOKHOCTU NpH paboTe ¢ KucinoTamu. J[eficTBUEe KUCIOT HAa UHAUKATOPbl. OCHOBaHUS.
PactBopenne ocHoBanuii B Boze. lllenoun. JlelicTBue menoyel Ha OpraHus3M 4esioBeka. Mepsl
MIPEAOCTOPOKHOCTH TIpH paboTe co mienoyamu. JleiictBue menoueit Ha uaanKaTopbl. Comu. Kakue
osBatoT cosm? Conu B mpupone. IloBapennass conb. Ponb moBapeHHOW COMM B UCTOPUU
YeJI0BEYECTBA.
JlabopaTopHble padoThbI:
N3yuyaeM CBONCTBA METAIIJIOB.
PaccmaTtpuBanue cIiaBoB MEIU U JKeJe3a.
OO6HapysxeHre KUCIOT B MPOAYKTaX MUTAHUS
JelicTBUSI MHAUKATOPOB HA KUCIOTHI U LIEIOYH.
PacTBOpeHue ocHOBaHU B BOJE.

6. PaccmarpuBaHue 00pa3LioB coel.
IIpakT4yeckue padboTsI:

1. Tlomydaem, coOupaem u ompezaenseM KUCIOPOI U BOJIOPOI.

2. H3zyudaem cBOICTBa METAJIOB.

s N e

TEMA 3 BemectBa BOKpYr Te0si, OIJISIHUCH!
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BemectBo, ¢usuueckue cBoiictBa BemecTB. OTIMYME YUCTHIX BEMIECTB OT cMeceil. CrocoOsl
pa3znenenus cMmeceit. Boma. Muoroe yiu MbI 0 Heii 3Haem? Bona u ee cBoiicTBa. UTO0 HEOOBIYHOTO
B Boje? Boma mpecHas u mopckas. CrnocoObl OYMCTKM BOJBI: OTCTaBaHUE, (UILTPOBAHHE,
obe33apaxuBanue. CTOJOBBIA YKCYC M YKCyCHast 3cceHnnsl. CBOMCTBA YKCYCHOM KHCIIOTHI U €€
busmnonornueckoe Bo3neicTBue. IlutbeBas coma. CBolicTBa M nmpuMeHeHwe. Yail, cocras,
CBOMCTBA, (PU3HOJOTUYECKOE JCWCTBHE Ha OpraHuU3M dYelioBeka. Mputo wiu Mbuta? Otiaudne
XO3SUCTBEHHOr0 MbLIa OT TyanetHoro.  lllemouHoil XxapakTep XO3SIMICTBEHHOTO MbLIA.
CrupaibHble OPOIIKH U IpyTrue Morolue cpeactsa. Kakue mopourku cambie onacHsle. Hano mu
oracarbCs KUAKUX MOIOIIUX cpeacTB. JIOChOHBI, AyXH, KpeMbl U Tipodast napdromepus. Moryt
JIM MIPEACTAaBIIATh OMACHOCTh KOCMETHYECKHe npenaparbl? MoKHO JI1 caMOMY HU3TOTOBUTH 1yXu?
MHuoroo6pa3ue ekapcTBEHHBIX BellecTB. Kakue jgexapcTBa Mbl OOBIYHO MOXEM BCTPETUTH B
CBOEH JjoMalHen anteuke? ANTeuHblid KO U ero cBoicTBa. [Touemy o1 Ha0 JepkKaTh B IIJIOTHO
3aKyIMOPEHHON CKIISIHKE. «3eJIeHKa» WM pPacTBOp OpWIUIMAHTOBOTO 3eieHoro. llepekuch
BoZiopoaa M ruaponeput. CBONCTBA MEPEKUCH BOAOPOAA. ACHUPHUH WIM aleTHICATUIIAIOBAS
KHCJIOTa M ero cBoiicTBa. OmacHOCTh IpU NMpUMEHEHUU acnupuHa. Kpaxmai, ero cBoiicTBa U
npuMeHenne. OOpa3oBaHMe Kpaxmajga B JIMCThAX pacTeHWi. [Iroko3a, ee cBoOiicTBa u
npuMeHeHue. Maprapus, CIUBOYHOE U PACTUTEIIbHOE Macio, cayio. Yero Mbl 0 HUX HE 3HaeM?
PactutenbHble U )KMBOTHBIEC MacJa.
JlabopaTopHbie padoThl

CaoiicTBa BemiecTB. Paznenenue cMecu Kpacurtenen.

Csoticta Boapbl. [IpakTudeckas padoral.OuucTtka BojbI.

CBoiicTBa YKCYCHOU KUCJIOTHI.

CBoiicTBa MTUTHEBOM COJIBI.

CaoiicTBa 4asl.

CBoiicTBa MbLIA.

CpaBHenue moromux cBoiict Mbiia 1 CMC.

N3roroBuM qyxu camu.

HeoObIuHbIe CBOMCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOJa.
. [lony4yenue kucnopoja U3 N€peKucu BOJOpoa.
. CBoiicTBa acnupuHa.
. CBoiicTBa Kpaxmaina.
. CBOIICTBA TJIFOKO3HI.
. CBoiiCTBa pacCTUTENBHOIO U CIMBOYHOI'O Maced.

CoNaOrLODdE

el ol
A~ OWDNPEO

TEMA 4 YBiaekaTejbHasi XUMHS VISl IKCIEPUMEHTATOPOB
CumMnarnyeckue YepHUIa: Ha3HaueHHe, IPOCTEeHIINEe PEeLEThI.
CocraB akBapenbHbIX Kpacok. [IpaBuia obpalieHus ¢ HUMHU.
Hcropust MbIIBHBIX ITy3bIpeil. DU3MKa MBUIBHBIX ITy3BIPEH.
CocTraB IKOJBHOTO MeJa.
WNnaukatopsl. U3MeHeHne OKpacku HHIMKATOPOB B PA3IMYHBIX CPEIax.
JlaGopaTtopHbie padoThI

15. «CexpeTHbIC UepHUITAY.

16. «ITomyueHme akBapeIbHBIX KPACOK».

17. «MBUIbHBIC OTIBITHI».

18. «Kak BbIOpaTh MIKOJIBHBIN MET».

19. «M3roroBiieHNE UIKOIBHBIX MEIKOB.
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20. «Ormpenenenue cpenbl pacTBOpa C MOMOIIBIO HHAUKATOPOBY.
21. «IIpuroToBieHNEe PACTUTENBHBIX HHIMKATOPOB W OIpElelieHHe ¢ MOMOoIblo HuX pH
pacTBopay.

TEMA 5. CBoiicTBa BeliecTs
Teopus. BemectBo u Teno. BemecTa BOKpyr Hac ¥ B HaC CaMHX.
CBoiicTBa  BEILIECTB:  arperarHoe  COCTOSIHUE, I1BET, 3amax, AJIEKTPOIPOBOAHOCTb,
TEIJIONPOBOJHOCTb U T.1.
3adyeM HYXHO 3HaTh CBoMcTBa BemecTB? KameHb - TmepBbIii OOBEKT M3ydeHHUs YEIOBEKa.
[IpeBpaiienue BemecTB APyT B Ipyra.
Xumnueckas peakuus. [Ipu3Hakuy v ycloBUsI T€UEHUS XUMUYECKUX peakluii. ['opeHbe - oaHa u3
NEPBbIX XMMHYECKUX DPEAKLUN, U3BECTHBIX 4YEJOBEKY. PoOJIb OTrHA B CTaHOBJIEHUM YEJIOBEKA.
Jlerenasl 1 MudsI 00 OTHE. BemecTsa roprodne u Heroproune. M3ydeHne peakiuu ropeHusl.
JlabopaTropHbie padoThl

1. PaccmaTtpuBaHue NpeIMETOB, CIEIAHHBIX U3 OJHOIO U TOTO )K€ BEIECTBA.

2. PaccmarpuBaHue nMpeaMETOB, CICTAaHHBIX U3 PAa3HBIX BEIIECTB.

3. PaccmarpuBaHue BEIIECTB C Pa3HBIMU (PU3HUECKUMHU CBOHCTBAMH.
IIpakTuyeckune padoTsl

1. W3yuaewm cBoliCTBa BEIIECTB.

2. TIpoBoguM XUMHYECKHE PEAKIIMH C IEIBI0 BBISBICHUS MPU3HAKOB U YCIOBUU TCUCHUS

XAMHYECKOW PEaKIUU.
3. DKCKypcHs B alTEKy.

TEMA 6. U3yuenue cocTaBa BellecTBa - HEHTPaJIbHOE 3B€HO XUMHUHM.
Teopusa. U3 yero cocrost BemectBa? JlenmuMo JIM BEUIECTBO 10 OECKOHEYHOCTH? ATOM -
HeZlenMMasl 4acTHIla, COCTaBHAs 4acTb BCeX BellecTB. Momekynbl. XUMHUYECKHI 3JIEMEHT.
BemectBa npoctele U cinoxHele. O3HaKOMIIEHHE ¢ cCUMBOJamMu 3iaemMeHToB. Cumsoinsl H, 0, S, P,
C, I, Br, Cl, Si. Ilonstne xumuueckoit popmyinel. YUucteie BemecTBa 1 cMecd. OAHOpPOJHBIE U
HEOJHOKPATHBIE CMECH. CriocoObl  pa3BOeHMsI CMecell: OTcTauBaHUe, (UIBTPOBAHHE,
NepeKpHCTATN3aIMs, IeperoHKa, Xpomarorpadus.
JlabopaTopHbie padoThI

1. Mogenupyem xumMudeckue GopMyIbl.

2. T'otoBuM cmecu.
IIpakTHyeckue padoTnl

1. Owumncrka noBapeHHO! coiu GUIBTPOBAHUEM U BHITAPUBAHUEM.

2. O4HcTKa METHOTO KYIOpoca MepeKpruCTaUIA3aIIusI.

3. Toneenenwne uroroB moay:s. Urpa-BukropruHa « XuMus B OBITY.

JlaGopaTopHble U NMpPaKTUHYeCKHe PadOThl MPOBOAATCH € MCIOJIb30BAHHEM 000PYIOBAHUS
nentpa «Touka Pocray.



V.

MVYHUILIUITAJIBHOE KA3EHHOE OBIIIEOBPA3OBATEJIbHOE YVUYPEXIEHUE

XAHTBI-MAHCHUCKOI'O PAUOHA

«CPEJIHAS OBILIEOBPA3ZOBATEJIBHAS IIIKOJIA . CUBUPCKUI»

TEMATHYECKOE INTAHUPOBAHHUE

1 gac B Henenro — 35 yacos

Ne TEMA Koua-Bo dopma dopMa KOHTPOJIS

n/n 4acoB 3aHATHI

1. Broanslii uHcTpyKTaX 1o Th npu 1 becena
MIPOBEICHUH J1aOOPATOPHBIX padoT.

2. [Tpubops! I HAYYHBIX UCCIIEAOBAHUH, 1 Becena
nabopaTropHoe 000pyIOBaHKE

3. W3ydenne npaBui TEXHUKH 0€30MacCHOCTH 1 IIp. 3ansTHE 3ayer

4. CgoiicTBa BemiecTB. Pa3aenenne cmecu 1 JIab6 pad Odopmiernne JIb
KpacuTesei.

5. CBoiicTBa BEIIECTB, IPEBPAILICHUS 1 [Ip. 3ansiTue
BEILIECTB JIPYT B Apyra

6. N3yuenne cocraBa BemecTsa - 1 IIp. 3anATHE
LIEHTPAJIBHOE 3B€HO XUMHUU

1. Kakue ObIBaroT BemiecTna 1 [Ip. 3ansTue

8. CsoticTBa BoJbl. OYHCTKA BOJIBL. 1 Jlab6 3amsTHE Odopmiuenne JIb

9. CBoiicTBa YKCYCHOW KUCIIOTHI. 1 Jlab 3ansaTue Odopmnennue JIb

10. | JIP 4. CgoiicTBa TUTHEBOH COJIBI. 1 Jla6 3amsTHE Odopmiuenne JIb

11. | JIP 5. CpoiictBa uasi. 1 Jlab 3ansaTue Odopmnenue JIb

12. | JIP 6. CsoiicTBa mMbuta. M3roToBrnenue 1 JIab pab Odopmienne JIb
MBLJIa B IOMAITHUX YCIOBHUSX

13. | JIP 7. CpaBHEHHE MOOIIMX CBOHCTB MbLIa 1 JIab pab Odopmnenue JIb
u CMC.

14. | JIP 9. HeoObIuHbIE CBOMCTBA TAKHUX 1 JIab pab Odopmienue JIb
OOBIYHBIX 3E€JIEHKH U Ho/a.

15. | JIP 10. ITonyuenue KUCIOPOA U3 1 JIab6 pab Odopmienue JIb
HEPEKHCH BOJIOPOJIA..

16. | JIP 11. CoiicTBa acnupHHa. 1 Jlab pab Odopmnenue JIb

17. | JIP 12. CBoiicTBa Kpaxmaia. 1 JIab pad Odopmienue JIb

18. | JIP 13. CBoiicTBa IJIFOKO3HI. 1 Jlab pab Odopmnenue JIb

19. | JIP 14. CsoiicTBa pacTHTEILHOTO U 1 JIab pab Odopmnennue JIb
CJIMBOYHOTO Macell.

20. | Bumabl OBITOBBIX XUMHKATOB. 1 IIp. 3anarue Odopmnenue 3aHATUSL

21. Pa3HOBUIHOCTH MOOIIMX CPENICTB 1 [Ip. 3ansTHE OdopmieHne 3aHATHS

22. | Conuku u Oymara: OT UICTOpUH 1 IIp. 3ansTHE Odopmnenue 3aHATUSL
N300peTeHH s 10 HALIUX JHEH

23. | Ucropus crexnonenus. 1 IIp. 3anarue Odopmnenue 3aHATUSL

24. | Kepamuka: oT uctopun u300peTeHus 10 1 [Ip. 3anarue Odopmnenue 3aHATUSL
HAIIUX JTHEH

25. | XuMus 1 KOCMETHYECKHE CPeaCTBa 1 IIp. 3anarue Odopmnenne 3aHATUSL

26. | IIP Ne6. BriBenmenue nsATEH PHKAaBUNHBI, 1 [Ip. 3ansaTue Odopmienue 1ab. pabOTHI
YepHUJI, XKHUpa

27. | CuMmmaruveckuie YepHWIa: Ha3HAUYCHNE, 1 Jla6. pabora Odopmienue ad. paboOThI
npocreimue perentsl. JIP 15.
«CeKpeTHBIE YepHUIIAY.

28. | Ucropus MpuIbHBIX Iy3blpeil. Pusnka 1 Jla6. pabora Odopmnenue n1ad. paboTbl
MBUIBHBIX ITy3BIPEH.

29. | JIP 17. «MBLIbHBIC OTBITHIY. 1 JIa6. pabora Odopmiienne 1ab. paboThI
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30.

CocraB mKkojapHOTrO Meja. JIP 18. 1 JIab. pabora Odopmienne 1ab. paboThI
«Kak BpIOpaTh IMIKOJIBHBIA MEID».

31.

JIP 19. «M3roToBICHUE MIKOIbLHBIX 1 JIa6. pabora Odopmienue mabd. paboTel
MEJIKOB.

32.

JIP 20. «OmnpeneneHue cpeibl 1 JIa6. pabora Odopmienue mad. paboTel
pacTBOpa ¢ MOMOIIbIO HHIUKATOPOBY.
Nupukaropel. M3MeHeHne OKpacku

WHJIUKATOPOB B PA3JIMYHBIX Cpeax.

33.

JIP 21. «IIpuroroBnenue 1 JIa6. pabota Odopmienue mabd. paboTel
PaCTUTEIBHBIX HHIUKATOPOB H
oIpeesaeHue ¢ NoMoupo Hux pH
pacTBOpay.

34.

JIP 16. «IlonyueHue akBapesbHBIX 1 JIa6. paborta Odopmienue mabd. paboTel
Kpacok». CocTaB akBapeIbHBIX
kpacok. [IpaBwiia oOpaiieHus ¢ HUMH

35.

OG6o0mmenue 1 Kpyraslii cron

Y4yeOHO-MeTOAUYeCKOe 00ecTieyeHre POrpaMMbl

Metonuka o00y4eHMsI 1O MPOrpaMME COCTOUT U3 COYETAaHUs JIEKIMOHHOIO H3JI0KEHUS
TEOPETUYECKOr0 MaTepuaja ¢ HaIJISIHBIM I10KAa30M WMJUIIOCTPUPYIOLIET0 MaTepuaia u IpUEMOB
pelieHus mpakThuyeckux 3agad. OOyudaromuecs 3aKpeIuisioT IOJy4YeHHbIE 3HAHHUS IyTeM
CaMOCTOSITEJIbHOTO BBINOJIHEHUS MPaKTHUECKUX padoT. [ pa3BUTHS TBOPUECKOTO MBILUICHUS U
HaBBIKOB aHAIUTUYECKOM 1€ATEIbHOCTH MEAaror NPOBOJUT 3aHATHS 110 IPE3EHTAL[MM TBOPYECKUX
U MPaKTHYECKUX PadOT, MO3rOBbIE IITYPMBbI, HHTEJIEKTyalbHbIE UTPHI.

MarepnanbHO-TeXHH4YECKOE 00ecnedYeHne MPOrpaMMbl

OpraHuzalvoOHHbIE YCIIOBUS, TIO3BOJISIOIIME pEaJU30BaTh COJEP)KaHUE JOIMOJHUTEIbHON
o0pa3oBaTenbHOIN mporpaMmbl «XUMHsSI B OBITY» IIpeIoaraloT HaJlnule 000opy10BaHMsl [IEHTpa
«Touka poctay:

— uudpoBas 1adopaTopusi MO0 XUMUH;

—  MHKpOCKOIT IU(POBOIi;

— KOMIUIEKT MOCY/Ibl U 000pyI0BaHUS JJI1 YUEHUYECKUX OIBITOB;

— 1pulop AJi JEMOHCTPALMY 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX PEaKIUN OT pa3IMuHbIX

— (aKTopoB;

— bans komMOuHMpOBaHHAS;

— IIunerka-go3arop;

— IIpubop ans moxydeHus razos;

—  MYJBTUMEIUHHOr0 000pYyA0BaHUS (KOMIBIOTEP, HOYTOYK, POEKTOP, (IIAII- KapThl,

JKpaH,

— CpeIcTBa TeIEKOMMYHHUKAIMH (JIOKaJIbHBIE HIKOJIbHBIE CETH, BBIXOJI B UHTEPHET).
Jupakrudyeckoe odecrnedeHue IPEaIoyaracT HaJIMYUE TEKCTOB Pa3HOYPOBHEBBIX 3aJaHMM,
TEMaTHYECKHUX TECTOB 10 KAXKI0MY pa3/ielly TEMbI, MHCTPYKIIUI 17151 BBIIIOJIHEHUS TPAKTUYECKUX
pabor.
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