MyununmnanbHoe O1mKreTHOE 0011e00pa3oBaTeibHOC YIPEKACHHE
«Xopuosap — IlInramunckas COLL um. T'epost Coserckoro Coro3a KOxsurosa I1.C.»
JIpOAOKAHOBCKOrO MYHHIMIIAILHOrO paiiona PecnyGiku Taraperan

CootserctByer ®I'OC « CornacoBaHo» «YTBEpKIAIOY
«PacecmoTpeHo» 3amecTHTEeNbh AUpeKTOpa 1no YP KT
PykoBoautens [IM MBOY «Xopuoap — lluranuuckas COL nmenu
fu_ / Yrunosa JLA. ["epos Coserckoro Coro3a
[lporokon Ne 1 HOxButosa I1.C.»
or «21 » nrons 2023 r. % /Anexceesa O.A./
« 22»#nons 2023r. }
PaccmoTpeno Ha 3acenaHuu
HeJarOTHYECKOTro COBETa MPOTOKOI Ne 7
o1«23 » wmtons 2023r
2023-2024

IosicHUTEILHAA 3ANUCKA

PaGouas mporpamma 1o BHEypouyHOW pAesTenbHOCTH «llepBble marm B XUMHF» I 8-X KJIaCCOB COCTABJICHA B

cooTBeTCTBHH ¢ TpeboBaHmsMu DenepanbHOr0 TOCYJAPCTBEHHOTO O0Pa30BAaTEIBHOTO CTAaHAApTa OOMIETO O0pa30BaHUs

BTOPOI'O IIOKOJICHHA:



1. [IpumepHasi ocHoBHasi oOpa3oBaTeibHas NporpaMMa OCHOBHOTO o0miero oOpa3zoBanus (omoOpeHapenieHueM
dbenepanbHOrO yueOHO-METOIUYECKOTO 00beIMHEHUS 110 001IeMy oO0pa3zoBaHuIO(MpoToKoa OT 28 utoHsa 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. Tlucemo Muno6pnayku ot 28.10.2015 r. Ne 08-1786 «O pabounx nporpamMmax yueOHBIX MPEIMETOBY;
3. Ilucemo Muno6pnayku ot 12.05.2011 r. Ne 03-2960 «O06 opraHuzaiuu BHEYPOUHOU JIESITEIHLHOCTH.

JlanHast TporpaMma SIBISCTCS MPOTrPaMMON OOIIEHHTE/UICKTYallbHOM HampaBlIeHHOCTH. IIporpamma mocTpoeHa Ha

CJIEIYIONTUX MTPUHITNTIAX:

- Ilpunyun nayunocmu (3HaHUS OCHOBaHBI HA OOBEKTHBHBIX HAyUHBIX (DaKTax).

- [lpunyun nocredoeamenvhocmu u cucmemamuynocmu(oOy4eHre OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUS K 3HAHUIO, OT

HEYMEHHUSI K YMEHHION).

- IIpunyun Haensonocmu (OCYIECTBIEHUE CBA3U MEXKIY KOHKPETHBIM U a0CTPAKTHBIM).

- IIpunyun ocmvicienHocmu (IEPEHOC UMEIOIIUXCS 3HAHUM B HOBYIO CUTYAIIHIO).

- IIpunyun cosnamenvnocmu u akmuenocmu (IPUMEHEHUE 3HAHUM HA MPAKTUKE ).

AKTYaJIbHOCTH MPOrpaMmMbl 00yCIIOBIIEHA TEM, YTO B YUeOHOM ILIaHE MpeaMeTy «XUMUsS» OTBEJEHO Bcero 2 yaca
B Heqenmo (8 Kiacc), 4To J1aeT BO3MOXHOCTh CPOPMUPOBATH Y yUalTUXCsl JIMIIb 0a30BbIe 3HAHUS MO MpeaMeTy. B Toxe
BpEMsi BO3pacT 8-TO Kilacca SBJISETCS BaXKHBIM ISl MPOGECCHOHAIBHOTO CaMOOTpEeIeHHs MKOILHUKOB. Bo3MokHO,
YTO MPOCHYBIITUICS WHTEPEC K XUMHH MOXET TIEPEPacTH B OYIyIIyI0 MPOQECCHIo.

AKTYaJIbHOCTBH JITAHHOW TPOTpaMMbl COCTOUT B M TOM, YTO OHAa HE TOJBKO JAE€T BOCIUTAHHUKAM MPAKTHYCCKUE

YMEHUS ¥ HABBIKH, ()OPMHUPYET HAYAIBHBIN OIBIT TBOPUYECKOU JACSITEIBHOCTH, HO M Pa3BUBAET MHTEPEC 00YyJArOMIETOCs K



AKCHEPUMEHTY, HAyYHOMY MOHUCKY, CIIOCOOCTBYET CaMOOMPEACICHUIO YYalUXCs, OCO3HAHHOMY BBIOOpPY TPOQEecCHH.
VYuyarnuecs cMOTyT Ha MPAKTUKE UCIIOJIB30BaTh CBOM 3HAHUS HA YPOKAX XUMUU U B OBITY.

Ilenaroruyeckasi 1ejaeco00pPa3sHOCTh 3aKJIHOYAETC B TOM, 4YTO 0a30BBbIi Kypc IIKOJIbHOUIPOrpaMMBbI
npeaycMaTpuBaeT MpakTUYeCKue paldoThl, HO UX SBHO HEJAOCTaTOYHO, YTOOBI 3aMHTEPECOBATh YYAIIUXCS B
CaMOCTOSITEJIbHOM TPUOOPETEHUH TEOPETHUYECKUX 3HAHMN W TMPAKTUUYECKUX YMEHMW W HaBbIKOB. J[Jis 3TOro B Kypce
«IlepBbie maru B XUMUU» BKJIIOYEHBI HanboJjIee sipKue, HarjIsHbIe, MHTPUTYIOIINE SKCIIEPUMEHTHI, CIIOCOOHBIC YBIICUb U
3aMHTEPECOBATh YYAIUXCS MMPAKTUYECKON HAYKON XUMUEH.

B pamkax nHammonanpHOTO mpoekta «OOpa3zoBaHUE» CO3JAaHUE IIEHTPAa €CTECTBEHHO-HAYYHOU HampaBieHHOCTH «Todka
pOCTa» TO3BOJIMJIO BHEJIPUTH B IporpaMmy IU(poBYyIO a00paTopui0 U KAa4eCTBEHHO W3MEHUTH MPOIECC OOy4eHUs
XUMHUH.

KonnuecTBeHHBIE 3KCIEPUMEHTHI TO3BOJISAT IMOJydYaTh JOCTOBEPHYIO HHGOPMAIIUIO O IPOTCKAHWHM TE€X WIW HHBIX
XUMHUYECKHX TpoIeccax, O CBOMCTBax BemiecTB. Ha OCHOBE MOJIYYEHHBIX JKCIEPUMEHTAIBHBIX JAHHBIX OO0ydaeMble
CMOTYT CaMOCTOSITEILHO JIeJIaTh BBIBOJBI, 0000IIATh PE3YyIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAeT

CIIOCOOCTBOBATH MOBBIIIEHUIO MOTHBAaIlUH O6y‘-I€HI/IH IIKOJIBHHUKOB.

Ieab nporpammei:
@OopMUPOBAHUE Yy YYAIIMXCS HAYYHBIX IPEACTABICHUA O XUMHHU B IIOBCEJHEBHOW >XU3HM 4YEJIOBEKa 4epe3
mpoOy’KJIeHWe NHTEpeca U pa3BUTHE MPOHECCHOHATBHBIX CKIIOHHOCTEH K TPEIMETY XUMHMS.

3agaum:



Oopa3soBaTesbHbIC:

® PACIIMPUTH KPYrO30p YUYALIUXCA O MUPE BEIIECTB;

® JCHOJIb30BAaTh TEOPETUYECKUE 3HAHUS 110 XUMHUU HA IIPAKTUKE;

e O00y4HTh TEXHHKE 0€30MaCHOCTH MPU BHIMOJIHEHUU XUMUYECKUX PEaAKIUN;

e chopMHUpPOBATH HABBIKH BBIMIOJIHEHUS MPOEKTOB ¢ ucnoyib3oBanreM KT u mudpoBoro o6opyaoanus;

® BBISIBUTH TBOPYECKH OJIAPEHHBIX OOYYAIONIUXCA U TIOMOYb UM TPOSIBUTH CEOsl.
Pa3BuBarwumue:

® CrnocoOCTBOBATh PA3BUTHIO TBOPUECKUX CITIOCOOHOCTEN 00YUYarOIINXCS;

e (Jopmupoars UKT-kommnerenroctu;
BocnurarenbHbie:

® BOCITUTaTh CAMOCTOATELHOCTh MIPH BBHIOJIHEHUU PaOOTHI;

® BOCIIUTATh YYBCTBO B3aUMOTIOMOIIH, KOJJIEKTUBU3MA, YMEHUE pad0OTaTh B KOMaH/E; BOCIHUTATH
YYBCTBO JTUYHON OTBETCTBEHHOCTH.
CBs3b conepkaHusi NPOrpaMMbl BHEYPOYHOI 1eATeJIbHOCTH € y4eOHBIMHU NpeIMeTaAMM:
Kypc BHEypouHO# HESITEIBHOCTH HWACHHO W COJAEPKATEIhHO CBsi3aH C 0a30BBIM KypCOM XHMHHU M TIO3BOJISIET
MOJIJIEPKUBATh B3aMMOCBSI3 TEOPUU U MPAKTUKH, (POPMHUPYET YCTONIMBYIO MOTPEOHOCTH MPUMEHSTH MOTYYCHHBIC 3HAHUS U

HaBBbIKHU B HOBCGI[HCBHOﬁ KHN3HU.

[Iporpamma TOCTpO€HA HAa OCHOBE MeEXKNPeAMETHOH HMHTerpanuu ¢ (U3MKOH, MATEeMAaTHKOHW, OMONOTHEH W IpyruMu

CCTCCTBCHHO-HAYYHBIMH IIPCAMCTAMMU.



Oco0eHHOCTH peanu3aluy NPOrpaMMBbl:

Bo3pacr o0y4yarommxcs:

[IporpamMma opueHTHpOBaHAa HA BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 crnenuanbHONIOATOTOBKH.
DopMbI 3aHATHH:

B o0pa3oBaTenbHOM IpoLiecce UCIONIb3YOTCS pa3iIndHble (POPMbI IPOBEICHUS 3aHATUA:

° Oecenbl;
° JIEKIINH;
° CEMUHAPBI;

® MPaKTUYECKOE 3aHATHUE;

® XHUMHYECKUH IKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKYpCHH;

® BBHINIOJIHEHUE U 3aIlIUTa TPOEKTOB.
Pe:xxum npoBeaennsi: 34uaca B rof - 1 pa3 B Henento. Bee 3aHATHS IO BHEYPOUHOH AESTEIBHOCTH MTPOBOISATCS MOCIE BCEX
YPOKOB OCHOBHOT'O PaCIUCAHUS, TPOJIOHKUTENBHOCTh COOTBETCTBYET pekoMeHaanusaM CanlluH, 1. e. 40 MunyT.
MecTo npoBeieHusi: 3aHATHS IpoBOAATCS B yueOHOM KabuHeTe xumun ['BOY COIII Ne 1 r. Hedreropcka.
3nopoBbecOeperaromnias opram3anus 00pa30BaTEIBLHOTO MpoIecca MPEANoiaracT HCMOIb30BaHuE (OpPM U METOJIOB
oOy4YeHwsl, aICKBATHBIX BO3PACTHBIM BO3MOXKHOCTSIM TITKOJIBHHUKA: MPAKTHYECKHE pabOTHI,IKCIIEPUMEHTHI U O€CEeIbI.

Buabl 1eATeIbHOCTH: TPEAYCMOTPEHbI TeopeTndeckue (204.) u npakTuueckue 3anarus (144.).



I1anupveMbie pe3yabTAThl OCBOCHHUS O0VUAIONIMMUCH NPOrpaMMbl (BHEYUYEOHO0) BHEYPOUYHOM 1eATeJILHOCTH

JIMYHOCTHBIE pPe3yJibTAThI:

- 0CO3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYXAIOLIEro MUPa, BO3MOKHOCTHU €0 M03HaBAEMOCTH U 00BbSICHUMOCTH Ha
OCHOBE JIOCTH>KCHUU HAYKH;

- IOCTETIEHHO BBICTPauBaTh COOCTBEHHOE IE€JIOCTHOE MHUPOBO33PEHHE: OCO3HaBaTh MOTPEOHOCTh W TOTOBHOCTH K
caM0o00Opa30BaHUIO, B TOM YKCJIC U B paMKaX CAMOCTOSTEIIbHON JIEITEIIbHOCTH BHE IITKOJIBI;

- OIICHUBATh )KU3HCHHBIC CUTYAIlUU C TOUYKHU 3pEHHs 0€30MacHOr0 00pasa >KM3HU U COXPaHEHUS 3710POBbS;

- OLICHUBATh YKOJOTMYECKUN PUCK B3aUMOOTHOIIEHUM YEJIOBEKA U TIPUPOJBI.

- opMUPOBATH IKOJIOTMUYECKOE MBIIUJICHUE: YMEHUE OLIEHUBATH CBOIO JIEATEIbHOCTh U MOCTYIKU JIPYTUX JIOAEH ¢ TOYKU
3peHUsl COXpaHEHUs OKPY’KaIOIIEH Cpeibl - TapaHTa KU3HU U OJ1aronoiydus Joei Ha 3emiie.

MeTanpeaMeTHbIMH pe3yJibTaTaMu W3yueHus Kypca«llepBbie maru B XuMUU»SBISIETCA(HOPMUPOBAHUE YHHUBEPCAIBHBIX
yueOHbIx aevicteuii (YVY /).

PeryastuBubie YY/I:

- CaMOCTOSITEIbHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO MTPOOJIEMY, OIIPEETSATh 1ebh Y4eOHOU JesITeIbHOCTH;

- BBIIBUTATh BEPCUH PEIICHUS IPOOIEMbI, 0CO3HABATH KOHEYHBIN PE3YNIbTAT, BEHIOMPATH U3 MPEIJIOKEHHBIX U NUCKATh
CaMOCTOSITEIIBHO CPEJICTBA JOCTUKECHUS LIEIIH;

- OCYIIECTBIATH IIEJIEMOIaraHue, BKII0Uask MOCTAHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHne MPAaKTUUECKON 3a/1auu B
MMO3HABATENBHYIO;

- COCTaBIIATH (MHAUBUIYAIbHO WIH B TPYIIIE) IJIaH PEeIIeHUs TPOOIEMBbI;



- paboTas 1o TUIaHy, CBEPSITh CBOU JEHUCTBUS C LETBIO U, PU HEOOXOIUMOCTHU, UCTIPABJISTH OIIMOKN CaAMOCTOSATENBHO;
- YUYWTBIBATh PA3HBIC MHEHHS U CTPEMUTHCS K KOOPIMHAIIUY PA3JIUYHBIX TO3UIUNA B COTPYITHUYECTBE;

- B IMAJIOT€ C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTEILHO BEIPAOOTAHHBIC KPUTEPUU OIICHKH.

ITo3naBareabHbie YY/I:

- AHAJN3UPOBATh, CPABHUBATH,KJIACCU(UIIMPOBATE U 000011aTh (DAKTHI U SIBJICHUS. BBISBISTEIPUYNHBI U CIICICTBUS
MPOCTHIX SIBICHUM.

- OCYIIECTBJISATh CPaBHEHUE,KIaCCU(PUKAIINIO,CAMOCTOSATEILHO BHIOMPasi OCHOBAHUS UKPUTEPUU JIJIsl YKa3aHHBIX
JIOTUYECKUX OTIepaIlnid;

- CTPOUTH JIOTUUYECKOE PACCYKICHHUE,BKITIOYAIOIIEE YCTAHOBICHUE TPUUYMHHO-CIIEICTBEHHBIXCBS3EH.

- €03/1aBATh CXEMAaTHYECKHUE MOJICIIU C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEePUCTHUK 00BEKTA.

- COCTABJISATH TE3UCHI,Pa3INUYHbIC BUIbI IIJIAHOB(IIPOCTHIX,CIIOKHBIX U T.I1.).

- Mpeodpa3oBbIBATH NH()OPMAIIUIO U3 OJTHOTO BHUIA B APYTroi(TadauIly B TEKCT U TIp.).

- YMeTb OINPEICIATh BO3MOYKHBIE HCTOYHUKHA HEOOXOIMMBIX CBEJICHUHN, TPOU3BOIUTH MIOUCKHH(OpMAIIHH,
aHAJIU3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTD.

- 000011aTh MOHATHS - OCYIIECTBIIATH JIOTHISCKYIO OIEPAIHIO ITepexo/1a OT MOHATHH ¢ MEHBIITUM 00BEMOM MTOHSATHSIM C
OOJIBIINM 00BEMOM;

- CTPOUTBH JIOTUUECKUE PACCYKIACHHUS, BKIIFOYAIOIINE YCTAHOBICHUE TPUUUHHO-CJIECTBCHHBIX CBS3EH.

- OOBSCHSATH SIBJICHUS, IPOIECCHI, CBSI3M M OTHOIICHMS, BBIABISIEMBIE B XOJE HCCIICIOBAaHMS, OCYIICCTBISATH BBIOOD
HanOoee 3 (PEKTUBHBIX CITOCOOOB PEIICHUS 33/1a9 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM.

KommyHnukaTuBubie YY/I:



- ymeTh (HOpMYIUPOBATH COOCTBEHHOE MHEHHME M MO3UIMIO, apryMEHTUPOBAaTh €€ U KOOPJAMHUPOBATh €€ C MO3ULHUU
MApTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOILIETO pEeHIEHUSI B COBMECTHOM J1€ATEIBbHOCTH;

- oToOpaxaTh B peUu COJIepKaHUE COBEPLIAEMbIX JEHCTBUM, KaK B ()OpME IPOMKOM COLMATM3UPOBAHHOMN peyH, TaK U B
(dopMe BHYTpEeHHEN peuu;

- YMETb apr'yMEHTHUPOBAThH CBOIO TOUKY 3PEHUS;

- YMETb OCYILIECTBISATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYIHUUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;

- YMETh paboTaTh B IPYIIIE - YCTAHABIUBATH padoune OTHOLIEHUs, 3()(PEKTUBHO COTPYIHUYATH U CITOCOOCTBOBATH
IIPOAYKTUBHOM KOOIEPALUH.

IIpeamMeTHBIMM pe3yIbTATAMHU U3YUYEHUS MIPEIMETA SABIISAIOTCS CIECAYIOIME YMEHUS:

- OCO3HAaHME POJIM BELIECTB;

- OIIPEACIIATH POJIb PA3JIMYHBIX BELIECTB B IIPUPOJE U TEXHUKE;

- O0BSICHATH POJIb BELIECTB B UX KPYT'OBOPOTE;

- PACCMOTPEHUE XUMUYECKUX IPOLIECCOB;

- ICIIOJIb30BATh 3HAHUS XUMUU IIPU COOJIOACHUH MPaBUII NCIIOJIb30BaHUs OBITOBBIX XUMUYECKUX MPENapaToB;

— pasIuyath ONacHble U 0€30MacHbIE BEIIECTBA;

- IPUBOJAUTH NIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;

- HaXOJUTh YEPThI, CBUIETEICTBYIOLINE 00 OOIIMX MPU3HAKAX XUMUUYECKUX MPOLIECCOB U UX Pa3TUUMIX;

- UICTIOJIb30BaHUE XUMUYECKUX 3HAaHUH B OBITY;

- O0BSICHATH 3HAUECHHE BEIIECTB B KU3HU U XO3SIICTBE YEIOBEKA;

- O0BACHSTH MHUDP C TOYKHU 3PpCHUA XUMHUU,



- popMupoBaTh npeacTaBieHUs 0 OyayiieM mpodeccuoHaIbHOM BBIOODE.
Kpome Toro, 3ansiTus mpu3BaHbl MPOOYIUTh y yYaIIUXCAd MHTEPEC K XMMHUUYECKON HayKe, CTUMYJIUPOBAThH NalIbHEIIee
M3yYeHUE XUMUHU. XUMHUYECKUE 3HAHUSI, CPOPMHUPOBAHHBIE HA 3aHATUIX, UHPOPMAIIMOHHAS KYJIbTypa Y4alluxcs, MOTYT
OBITh UCTIOJIB30BAHBI UMU JIJISl PACKPBITUS PA3JIMYHBIX MPOSBICHUIN CBA3U XUMUHU C KU3HBIO.
OcHoBaHMeM /Ji1 BbljJejieHUs] Tpe0OBaHMIli K  YPOBHI0O MNOATOTOBKHM OOYYarOmMXCS BBICTYNAeT OCHOBHAs
obpazoBatenbHas nporpamma ['bOY COIII Nel r. Hedreropcka.

Crnoco0bl1 onpeesieHust pe3yJbTATHBHOCTH:
-  Hauanvnoui konmpons (cenmaops) B BUJIC BU3yaIbHOTO HAOIIOJEHHUS Te1arora 3a coOII0IEHUEM BOCIMTaHHUKAMU
TEXHUKH 0€30MaCHOCTH, MTOBEJICHUEM TP paboTe ¢ MOCISAYIOMINM 00CYKICHUEM;
- Texkywyuit konmpono (6 meuenue 6cezo yuedHoz20 200a) B BUJie BU3yaJIbHOTO HAOJIOJAEHUS Tearora 3a MpoIeccoM
BBITIOJTHEHUSL YYAIIUMUCS MPAKTUYECKUX PadoT, MPOEKTOB, MHANBUAYAIbHBIX 3aJaHUM, y4acTusi B MPEIMETHON HeJese
€CTECTBO3HAHUS;
- Ilpomestcymounwtii KOHmpons (memamuyeckuil) B BUJI€ NPEIMETHON TUATHOCTUKU 3HAHUSA JIETbMU MPOUIEHHBIX
TEM;
- Hmozoewtii konmpons (maii) B BUAEC W3YyUYCHUS M aHalv3a MPOAYKTOB TpyAa ydamuxcs (IIPOEKTOB; COOOILIECHMUIA,
pedepaToB), mpoliecca OpraHu3aui padoThl HAJ TPOAYKTOM U JUHAMUKH JTHYHOCTHBIX H3MEHEHU.
®opMbl YU€TAa 3HAHUN, YMEHHU NIPU peaiM3ally MPOrpaMMbl.
- Ompoc;
- OO6cyxeHue;

- CamocTosTenbHast pabora;



- TectupoBauue;

- [Ipe3enTanus u 3anuTa TBOPUYECKON pabOTHI (TPOEKTHI U JP.).

B kon1e yueOHoro roga o0y4aromuiicsi JOJIKEH BBITTOTHUTD U 3aIIUTUTh MIPOECKT.

(IMMpuaoxkenne 1. «Onucanne ¢GopMbl MOJABEAEHUSI HTOTOBY).

TemaTudyeckuii NmJaH NPorpaMMbl BHEYPOYHOM HeATeJLHOCTH «MUp XUMHUHN»

Ne |HaszBanue pa3gesa Tema 3aHsaATHA Bceero Teopus I[Mpak- Ucnoab3zyemoe
n/n 4acoB THKA |000pyJA0BaHHUE
Pazgea 1. BBoaHoe 3aHaTHE. 1
BBenenue. (24.)
1 2
MecTo XUMUU B €CTECTBO3ZHAHUU 1
Pazgea 2. BemectBa. Ilpuemsl oOparmieHus c 1
JKCIepUMEHTAIbHbIE | BEIECTBAMH.
OCHOBBI XMMHUHU. (84.) [papuna GesomacHoif paboTBl mpH 1
POBEACHUU AKCIEPUMEHTA.
TexHuka m1abopaToOpHBIX padoT. 8
2 HarpeBatenbHbie TprOOPHI.
Uuctele BemiecTBa, 0c000 YUCTHIC 1  lartuuk
Bemectna. [Ipumecu. Cmecn. AIIEKTPOIPOBOIHOCTH,
nudpoBoi
MUKPOCKO
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MeTOI[BI IIO3HaHHuA B CCTCCTBO3HAHUU.

Bona. PactBopsl. Mopckas u nipecHas
BOoJa. buonornyeckue ;xXxuaKocTu

MaccoBas 10Ji1 paCTBOPEHHOTO
BELIECTBA, WJIA MPOLICHTHAS
KOHIIEHTpAIIMsI BEIIECTBA B PACTBOPE

JlaTuynk TeMnepaTypsl
[JIATUHOBBIN

HacpilieHHble ¥ TepechlleHHbIe
pacTBOPBI.

JlaT4MK ONTHYECKOU
IUIOTHOCTH

[{udposoii
MUKPOCKOTI

Pasnea 3.
3HaKOMHMCH € MHPOM

HAHOYACTHUI]

(8u.)

MonenupoBaHue

Ctpoenue BemiecTa. Pazmepsl
vactull. HanogacTuiel

KonnonaHele CUCTEMBI: IIOYBa, TJIMHA,
MIPUPOJTHBIE BOJBI, BO3YX JIbIM,
MUHEpaJbl, XJ1e0, MOJIOKO, MacJIo,
KpOBb...KotonnHple 1 HICTUHHBIC
[PACTBOPBI

MeTo/bl B CpelICTBA IMITUPUICCKOTO
MCCJIEIOBAHU

Kax cTteneHs M3MeNbYeHHOCTH BIIUSET
Ha OONIYIO IUIOIIA b
COMPUKACAIOIINXCS YaCTHI]

HanooOBeKTh U 00YCIOBIEHHOCTh UX|
VHUKAITbHBIX CBOICTB PE3KUM
VBEJIMYCHUEM TUIOMIAAN TOBEPXHOCTH
YACTHII
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Pa3znea 4.
XUMHA HA CTPaxe
310pPOBbs. (64.)

Mon. Bosronka nona. Mox n3 anreku

«Mapraunuoska». [Ilepmanranar kanus

ITepexucs Bogopoaa. CBoiicTBa u
NpUMEHEHHE NePOKCH]Ia BOAOPOIa

AIIXP

ALeTUICATUIIMIIOBAsT KUCIIOTA.
ACKOpOMHOBAs KUCIIOTA

[Tpubop st
MOJIy4eHHsI BOJIOPOa

«3eneHka» Wik OpUUTMaHTOBBIN
3EIICHBIHN

«MBLI10 q9yaCCHOCH

Jlatunk pH

Pa3znea 5.
XUMHUA MHIIA

(54.)

Caxap, KpaxmaJj, OCJIIr0JI103a —
POACTBCHHUKHU I''TFOKO3bI

AJIOMUHUI: BEJTUKUN U YKACHBIN

'YKCyCHast KUCJI0Ta

«CoJieHas Halla KU3Hb)

Jlatunk pH, natunk
PIIEKTPONPOBOTHOCTH

Bpen autpatoB: Mud wiu npasaa

JlaTuuk
PJIEKTPONPOBOTHOCTH
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Pa3nea 6.
Padora Hax
MpoeKTaMM.
(5u.)

1. Oman evibopa memvl, nocmanosKu
yenu, 3a0ay UCCile008aHUs .

2. Dman 6vbl08UINCEeHUA 2UNOMeE3bl.

3. Oman NIAHUPOBAHUS nymu
00CMUICEHUS] yeneti
uccne008amenbCKux (NpoeKkmHbvix)
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pabom u 6vibopa HeobXoOUMO20
UHCMPYMEHMAapusl.

4. Oman  npoeedenusi  yuebHO2O
Uccie008aHus. (npoexmHou
pabomvl) ¢ NPOMEIHCYMOUHBIM 1
KOHMPOAEM 30 X000M BbINOJHCHUS]
U KoppeKkyuetl pe3yibmamos.

5. Oman ogopmaeHus,
npeocmasienus (3awumuot) 1
npPoOYKmMa npoeKmHol pabomol
NTOI'O: 34 18 16

ConepskaHue Kypca

HHCTpYKTa}K 110 TEXHUKE 0€30IMacCHOCTH IMPOBOAUTCA HAa KAXKXIOM 3aHATHU IICPCA IIPOBCACHUCM 3KCIICPUMCHTA.

2. BBenenmune
2.1Bsoonoe 3anamue. 3HAaKOMCTBO YYaIlIUXCS C HOBBIM Y4EOHBIM KYPCOM BO BHEYPOUHOM JESTEIHHOCTH.
2.2Mecmo xumuu 6 ecmecmeo3Hanuu. 3apOXJEHUE XUMHUU Kak Haykd. CBsA3b XMUMHUHU C TMPAKTUYECKON KU3HBIO
YeJ0BeKa.
lIpaxmuueckas yacmo.
Co3aHue MO3HABATEIBHBIX KPOCCBOPIOB U JAPYTUX HHTEPAKTUBHBIX yIIpakHeHWH Ha LearningAps.org uiau MyTest.

3. BKCHepI/IMeHTaJILHLIe OCHOBBI XMMHUH
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3.1Bewecmea. Ilpuemot oopawienus c geuecmeamu.
N3yueHne mnpaBuil TEXHUKUM OE30MACHOCTH, MPEAYNPEKIAONIMX M  3ampeliaronux 3HakoB. IlepBas momole.
[IpoTuBOMOXKapHBIE CPE/ICTBA 3AIUTHI.
3HaKOMCTBO C BEIIECTBAMHM, BCTPEUAOIIMMUCS B OBITY: HOJHAsI HACTOMKa, MeJb, AIIOMUHUN, COJIb, TTUIIEBAs COJIA,
JUMOHHAsI KUCJIOTa, YKCyCHasi KMCJIOTa, BOJA, MEIHbIN Kynmopoc. OTiaudyue BelecTB Mo (PU3MUECKUM CBOWCTBAM:
arperaTHoe COCTOsSIHME, IIBET, 3amaxX, BKYC, pacTBOpPUMOCTh. [IpaBuiia XpaHEHHsS BEHIECTB B JIa0OpaTOPHHU.
TOKCHYHOCTH BEIIECTB JIJIsl KUBBIX OPTaHU3MOB OIPEICISIETCS WX XMMHUYECKUMHU CBOMCTBAMH, UX CIIOCOOHOCTHIO
BCTYIaTh B XUMHUYECKUE peakiuu. [IposSBICHUS TOKCUYHBIX BEIIECTB Y YEJIOBEKA: XUMUUYECKHUI 0XKOT, pa3apakeHue
CIIM3UCTBIX 000JIOYEK, KaTap JABIXaTEIbHBIX IMYTEH, aUIEPrUYeCKUe PeaKIuu, OCTPhIe JEPMAaTHThI, KaHIIEPOTEHHOE
JEHUCTBUE, TOpPaXEHHs] OPTraHOB, BO3MOXHOCTHb JIETAJbHBIX HCX0N0B. IlpaBuia oTOopa BemiecTB (TBEpIEIE,
MNOPOIIKOOOpa3HbIe, KUIKHE, BOJHBIE PACTBOPHI, 0c000€ BHHUMAaHHE — pPadOTa TOJIBKO C MajbiMH OOBEMaMU
BEIIECTB).
Tecm Ha ocHOBe 3aganuii U3 oTkpeiToro 6anka OUIIN (pazgen «MeToasl MO3HAHUS)

3.2Ilpasuna de3onacnoit pabomol npu nposedenuu Ikcnepumenma. Texnuxka nabopamopuvix padom.
3HaKOMCTBO C Ja0OpaTOPHBIM OOOPYJOBAaHMEM: CTEKJISHHAsA Tocyda (XMMHYECKHE CTaKaHbl, KOJOBI, BOPOHKH,
JICTUTENFHBIE BOPOHKHW, MEPHAs MOCY/a), BEChI, IMITATUBBI JJII MPOOUPOK M MPUOOPOB, HArpeBATEIbHBIN MPUOOP-
CUpTOBKa, papdopoBas mocy/a (BblIapruBaTEIbHbIC YAIIKH, TUTJIH, CTYIIKH, IIMATENIN) U JIp.
be3onacHast pabota co CTeKIOM, MPOOKaMH (JIEMOHCTpallds PE3KU CTEKISIHHBIX TPYyOOK, MX HarpeBaHus s
M3MeHeHUs GOpMBI).

Hpakmuttecmﬂ uacmeo.
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CoOopka npubopa s nmosydyeHus: ra3oB. IIpoBepka Ha repMETHYHOCTh. 3aKpeIUIEHHE €ro Ha IITaThBe. PUCYHOK
npubopa npu nomouu Tpadapera.

3.3HazpeeamenvHvie npuodopul.
Cnuproska. ['azoBas ropenka. [lnutka. Boasnas 6ans. Haznauenue HarpeBaTenbHbIX TPHUOOPOB.
N3yyeHue CnupTOBKU: COCTaBHBIE YACTH U UX () YHKIIHS.
['oproyee TOMIUBO AJIsi COUPTOBOK: ATHIIOBBIN crupT. OCOOEHHOCTH peaKIMKU TOPEHMs: BbIJIEJIEHUE TEIUIa U CBETA.
Cyxoe roprouee
[IpaBuna wHarpeBaHusi TPOOMPOK C BOJHBIMH pacTBOpamMu (IIPeABAPUTENbHBIN MPOTrpeB BCEM MOBEPXHOCTH,
00s3aTeNbHBIN HAKJIOH MPOOUPKH, OTBEPCTUE MTPOOUPKHU «OT Ce0s», 3aKpEIUICHHE JIepKaTelss MPOOUPKH ).
Hcnonp3oBaHue TUTIIEH NpyU NpOKaAIMBaHUM BenlecTB. Ha3HaueHne onepanuy NpoKaJIuBaHUS.
IIpakmuueckas uacme.
N3yuenne miamenu. PUCYHOK Ii1laMeHHU.
COopka mpubopa 1j1si BHINIAPUBAHUS COJM (KOJBIIO HA IITATWB, BhIMIapUBaTelIbHAs Yalllka, BOJHBIA PAacTBOp COJIH,
criupToBKa). PrucyHOK mpubopa mpu momoIiu tpadapera.

3.49ucmute eeutecmea, ocooo uucmule seuwjecmea. Ilpumecu. Cmecu. CrnocoObl OYMCTKH BEILIECTB OT MpUMECEH U
pasaenenuss cMmecerd. @wibtpoBanue. Ileperonka. Kpucramnmzanusa. PasgeneHne ¢ NOMOLIBIO  MAarHura,
JEIUTEIIBHON BOPOHKH
lIpaxmuueckas yacmo.
| BapuaHT: cMech PEYHOI0 IecKa U caxapa.

2 BapUAHT: CMECh PEYHOI'O MECKA U MOBAPEHHOU COJIN.
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CocTaBuTh CXe€MYy MOCJIEAO0BATEIBHOCTH oOmepalnuil (pacTBopeHue, (QuibTpoBaHUE, BbiMapuBaHue). CpaBHUTH U

o0CyIuTh pe3ynbTaThl JByX BapuaHToB. OOpaTUTh BHMMaHUE HAa CMECh caxapa M mnecka (y HEKOTOPBIX YalllKu

MOKPBUIMCh KOPUYHEBOW Maccoi), Ha BaXXHOCTh YCIOBHM MPOBEACHUS DSKCIIEPUMEHTa, B JIaHHOM CiIy4ae Ha

CBOCBPCMCHHOC IMMPCKPAIICHHUEC HArpcBa.

3.5Memoovl no3nanusn 6 ecmecmeo3HaHuu.

HaGmonenue. Jxkcnepument. MoaenupoBaHue.

Ycnosus MMPOBCACHUA Ha6J'IIO,Z[€HI/I$I KaK OCHOBHOI'O MCTOJAa IIO3HAHMUA. MBICIIMTEIbHBIA U peaJI]':»Hblf/'I OKCIICPUMCHT.

YHI/IBepCELHLHLIC 3HaHUA 4CJIO0BCUCCTBA HAa OCHOBC Ha6JIIO]leHI/I$I. dus3nyeckue U XMMHUYECKHUE SIBJIICHUS.

Hpakmuqecmzﬂ yacmeo.

BbpoyHoBckoe nBuxkeHue moj MuKpockonoMm. OOHapyKeHHe KUpa B CEMEHax MojcoiiHeyHuka. OOHapyxkeHue

Kpaxmasia B Kaptodene. OOHapykeHHE YIJIEKHCIOro rasa B BblAbIxaeMoM Bo3ayxe. JloOaBieHue TUMOHHOMN

KUCIIOTHI B yait. OdopmieHre paboThl.

HasBaunue omnwiTa

Kak BrITOTHATIN

Yro HaOIIOMATIN

OG6paTuTh BHUMaHHE Ha MPAKTHYSCKHUE 3aJaHUS TPOLUIBIX 3aHATHH. AKICHTHPOBATh, YTO METOJ HAONIOACHUS —

OCHOBHOMW METO]I O3HAHUS.

3.6 Booa. Pacmeopwvt. Mopckas u npecnas eooa. buonozuueckue icuokocmu: KpoBb, JTuMda, KICTOYHBIA COK.

DKOJIOTMYEeCKHE MpOOJIeMbl BOJBL. JIEKTPONPOBOJHOCTh KAaK CBONCTBO PACTBOPOB AJIEKTPOJMUTOB (IpaBUiia

0€30MacCHOCTHU € IEKTPONPUOOpaAMM).
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IIpakmuueckas yacmeo.
OmpeneneHre ¢ IMOMOIIBIO DJIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XHMHYECKOM CTaKaHE HaXOJUTCS
AUCTHJUTMPOBaHHAs Boja. JaHBI TpH pacTBOpa: pacTBOp NMOBapeHHOH COJM, pacTBOp caxapa, AUCTHITUPOBAaHHAS

Boga. Oopmienue paboThl.

HazBanue pactBopa Uro HaOmromaem (3aropaercs JiaMIlO4Ka

WJIU HET)

Kak pacro3naTh: B KakoM CTakaHe — JIUCTHUJUIMPOBAHHAsi BOJAa W pacTBOp caxapa. JlOMKHBI MpemsioKWUTH JBa
crioco0a: OpraHoJIeNTUYECKUN U BhITADUBAHUE.
[IpoexT «M3rotoBneHne camoIeIbHOTO MpuOOpa JJIsl UCCIEI0BAHUS AIEKTPOIIPOBOIHOCTH PACTBOPOBY
3.7Maccosasn 0013 pacmeopenHo20 euiecmea, uaiu NPOYEHMHAA KOHUeHmMPAayusa eeuiecmea 6 pacmeope.
BsBemmuBanue. PaznoBecwl. HaBecka. MepHast mocyna (MepHbIe CTaKaHbl, KOJIOBI, ITUIUHIPHI).
IIpakmuueckas uacme.
[IpuroroBieHue pacTBOPOB IMOBAPEHHOM COJIM 3aJaHHON KOHIICHTPALIUH.
[IpuroToBieHre MUMy4ero HAMWTKA U3 MHIIEBON COJbI, TUMOHHOW KHCIOTHI, caxapa M acKOPOMHOBOW KHCIIOTHI:
KaKJas Tpynma ompeneiseT KOJIMYEeCTBO BEHeCTB Ha cBoe ycMmorpeHue. CpaBHEHHE H  OOCYXIEHHUE
MPUTOTOBJICHHBIX HAMHUTKOB C T.3P. BKyca, Qukcanuu HaOmomgaemMbix 3P ¢heKToB, pacueToB WM BBIMOJTHEHHUS «HA
IJ1a30K», SKCIIEPUMEHTATBHON KYIbTYPBHI.
3.8Hacvluennole u nepecvluieHHble pACHEOPbL.

Memoouka evipawgueanusn kpucmasnioe. Monokpucraai. Kpucramimueckue Ipy3bl. UTO Takoe «3aTpaBKay.
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JleMOoHCTpanus MepechIEHHOI0 pacTBOpa aleTaTra HaTpus.
IIpakmuueckas uacme.
[IpuroroBiieHNE HACHIIIEHHBIX W TMEPECHIIIEHHBIX PAcTBOPOB. I[IpUroTOBIECHHE BOJHBIX PACTBOPOB MEIHOTO
Kynopoca, XJOpuaa HaTpusi, caxapo3bl JJIs BbIPAIIMBAHMS KPUCTAIIOB. BhIpaliMBaHWE KPHUCTAUIOB U3 PacTBOpa
KAMEHHOM COJIM U MOJIMPOBAHHOMW COJIM: €CTh JIK pa3Huila. [loueMy sl BeIpallliBaHUSI KPUCTAUIOB KAMEHHAS COJIb
ny4iie, yeM noaupoBaHHas. [lomyyeHne oKpalieHHbIX KPUCTALUIOB COJIM C MCIOJIB30BAHUEM MUILEBBIX KPACUTEICH.
BripamuBanue KpUCTaaIIoB MEIHOTO Kylopoca U3 BOJHO-CIIUPTOBBIX PAaCTBOPOB.
4. 3HakoMHUMCS ¢ MUPOM HAHOYACTHI

4.1Mooenupoeanue. Monenu B ecrecTBo3HaHUM (TJIOOYC, KapThl, (PU3UYECKHE MOJICNH, OMOJOTHYECKUE MYJISIKHU,
KPUCTAJUTMYECKHUE PEIIETKH ). Moiesin aTOMOB U MOJIEKYJ B XUMUHU.
IIpakmuueckas uacme.
NzroToBiienne Mojeneit MOJIeKyIl U3 MOAPYYHBIX cpeacTB. PaboTa BooOpakeHus.

4.2Cmpoenue sewgecmea. Pazmepol wacmuy. Hanouacmuupl.
lIpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEPHBIE pa3Mepbl BATAMUHHOIO Jpaxe «YHAEBUT», «PeBUT», yaKOBKH
KOTOPBIX PaCcIOJIOKEHBI Y BaC Ha CTOJaX, HE OTKPhIBasi OaHOYEK.
IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTonax HaXOJATCS MEPHBIN IWIMHJIP, KOJI0a ¢ BOJIOH, BECHl PHIYa)KHOTO THIIA C
HabopoMm paszHoBecoB. [IpemnokuTe cmoOCOOBl oOmMpeneneHus] pa3MEpPOB MOJEKYT BOJABI (MPAKTHUYECKUN W
TEOPETHUUECKUN ).

Bonpoc: OTHOCUTCS M MOJIeKyJia BOJIbI K HaHO4acTtuiiam? [louemy BUPYCHI Ha3bIBAalOT HAHOPOOOTAMM ?
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4. 3Konnouonvie cucmemsl: nouea, 2iuHd, NPUPOOHbBIE 600bl, 6030YX ObIM, MUHEPAIbl, X1€D, MOIOKO, MAC]0,
Kpoeb...Konnouonwvie u ucmunnsie pacmeopwt. Ontudeckue cBoiictra: «3@pdekt Tunnansa», «sIBI€HUE UCKPAIIUXCS
cioeBy. KomnouaHbie 4aCTUIIBI U UX pa3Mephl. Dxcnepumenmanvhas 3adaua Ne 1. Ha cronax: jnazepHasi ykaska u
Ja3epHbId (POHAPUK C KPACHBIM JIy4OM, JIBA XUMHUUYECKUX CTaKaHa: B OJJHOM 3aBAPCHHBIM MAKETUK 4Yasi, B JPYyroM —
yuctass Boja. [lpomyctute syu naszepHoro (oHapuka depe3 cTakaHbl. B kakoM crakaHe, MO-BallleMy MHEHHUIO,
HAXOJUTCS KoJutonHas cuctema? Ha ueM oCHOBBIBAaeTCs Ballle MPeoioKeHue?

Oxcnepumenmanvras 3aoaua Ne 2. Bam BwimanbipacTBophl anerara cBunina Pb(CH3COO), u mommpa xamus Ki,
MTaTUB C NPOOMPKAMH, CIUPTOBAsl ToOpeika, IMpoOupkoaepxkartenb. B mpobupky Haneiire 2 mi pactBopa Kl
(BeicoTOM 2 cMm) m 3arem mpuiedte 2 ma pactBopa Pb(CH3COO), . O0pa3syercs »xentbiii ocamok. Harpeiite
NpOOUPKY 10 PAaCTBOPEHHUS OCaJKa. 3aTeM OXJaJuTe MPOOUPKY OKOJIO 2-3 MUH U MOMENIAaeM B COCYJl C XOJOJIHOMN
neasiHou Bojoil. Uto HaGmogaeTe? UTo MpOUCXOAUT NMPU BCTPSXUBAHUU TPOOUPKU?

Wtak, BBl TOJBKO YTO OOHAPYKWJIM PA3IMYMe MEXKIYy MCTUHHBIMU PACTBOPAMHM M KOJUJIOMJIHBIMU pacTBopaMu. B
MOCIICTHUX BBl HAOMIOAAIM TPOsBICHHE onTudecKux 3P dexToB: «dddext Tunmans» (3kcm. 3aa. Nel) u «siBreHue
UCKpAIINXCS cI0eB» (3Kcm. 3a1.Ne2).

Bomnpoc: Kak gokaszarth, 4T0 MBUIBHBIN pacTBOP siBisieTcs KosmouiHou cuctemoii? (Ilo paccessHuio cBeTa B pacTBOpE
-koHyc Tunnansg).

UTO MpOUCXOIUT €CIU B MBUIbHBIM pacTBOp A00aBUThH moBapeHHYI0 conb? (IIpo3paunblii mpexae pacTBOp pe3Ko
MYyTHEET, 00pa3yoTCs KPYIHbIE XJIOMbs). 3HAKOMCTBO C SIBICHUSAMU KOAryJISIIMU U BbICAJTUBAHMUS.

IIpoexmnas 3aoaua Ne 1.][Ba ydeHWKa MPUTOTOBUIN CMECh U3 PACTUTEIHLHOTO Macia M BOJBI: J00OAaBHB MOJOBUHY

yaiiHoM JIo)kKA Macia B 200 mi Boael. OAWH M3 HUX YTBEPKAACT, YTO MOJYUYCHHAS] CMECHh SIBIAETCS KOJUIOWUIHBIM
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pacTBopoMm, a Jpyroit 3to otpuriaet. Kto npas? CBoil 0TBET WIUTIOCTPUPYITE CHUMKAMU Ha MOOMJILHOM Tele(oHE.
(ITpaBel 00a yueHuka. Bce 3aBUCHUT OT OCOOEGHHOCTEW MPUTOTOBICHUS cMecH. Eciu mpocTo pasmemniaTth Macio B
BOJie, TO KoHyc Tunaans He HabmomaeTcs. Eciiu jke akTUBHO B30aiThIBATh CMECh B TEUCHHE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET M B TaKOM pacTBOpPE XOpOIIO BHJIEH KOHYC pPAaCCEIHHOTO CBETa, TO €CTh MOSBISIOTCS
MEJIKOJIUCTIEPCHBIC YACTHUIIbI KaleJieK Macia).
BbIBOJI: KOJUIOMJHBIE PAacCTBOPHI MOXKHO OOHApPYXKUTh IO ONTHYECKOMY TecTy «dddekt TuHmans», KOTOPBIHA
0OHapy»UBAETCS, €CIU KOJUIOU/IHbIE YaCTHUIIBI HE MIPEBBIIIAIOT TUAMa30H HAHOPA3MEPOB.

4.4Memoobt u cpedcmea IMRUPUYECKO20 UCCICO008AHUAL.
Ha mpeapinyniux 3aHsaTusSX BBl BBITIONMHSAIN DKCIIEPUMEHTAIbHBIE M MPOEKTHBIC 3amaun. Kak BbI qymaere, Kakue
METO/bI UCCIIETOBAHUS BBl UCIIOIb30BAIIH ?
1. Habmonenue. 2. Dxkcnepument. 3. M3mepenue. 4. CpaBHeHHE
BcnomauTe 3amaHus, MPOCMOTPUTE CBOU 3alUCH M NPOKOMMEHTHPYWTE HMX C TOYKH 3PEHHUSI MCIOJIb30BAHHBIX
METOJIOB HccieaoBanus. YeM BbI MOJIB30BaAIUCH, YTOOBI PEIIUTH MMOCTABICHHYIO TIEPE]l BaMU MPOOIeMy.
Ilpoexmnas 3aoaua Ne [. Haiinute, yemy paBHa IUIOTHOCTh QJTIOMUHHEBOH (DOJBIM M MEAHOW WM CTaJIbHOM
0O0JBaHKH HETIPABWIBHOUN (hOPMBI, KOTOPHIE JIeXKAT Ha BallIMX cTojax. Mmer obcyxaeHue.
JIOTKHBI TIPEITIOKUTD TUIaH PEIISHUs 3TOW 3a7a4d, ONPEACIIUTh KaKhue HeOOXO0IUMbI U3MEPHUTEIbHBIE PUOOPHI IS
pELIEHUS ATOW 3a1a4H.

CpaBHI/ITB HaﬁI[CHHOC 3HAa4YCHHUC IINIOTHOCTH aJIFOMMHUA, MCIHU HUJIK CTaJIN CO CHp&BO‘—IHOﬁ BEJIMYUHOM.
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4.5Kax cmenenb usmenv4eHHOCHU 61UsAEH HA 00WY10 N10wadb conpukacarouwjuxca yacmuy. OOHEMHBIE B3PBIBBI Ha
MYKOMOJILHOM 3aBOJI€, IPEBECHO-CTPYKEUHOM mpennpuatun.llouemy Henb3si UCNOIB30BaTh OCH3UH ISl PO3KHUTa
IpOB. BCIIOMHUTH «UTO TaKOE IJIOMIA/IbY, «SAUHULIBI U3MEPEHUS TLTOIIAT.
Ilpoexmnas 3a0aua Ne 1. Y Bac Ha cTojiaXx HaxonaTcst b0 kyOuk PyOuka, mubo ManieHbKas ymakoBKa caxapa-
padunana. Haligure momaap mesioro Kyouka u o0IIyro IIomaab 9 Malbix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIIION
KyOWK; WJIU 1LIeJION YIMaKOBKU caxapa W OOIIYI0 IUJIOIIaJb BCEX KYCOYKOB caxapa B yrnakoBke. CpaBHUTE 3HAUCHUS
TUIOIIA U 11eJI0N (PUTyphl U CYMMAapHOM TIIOIIaau ee yacTeil? Kakyro 3aKkoHOMEPHOCTh MBI MOKEM HaOJII0/1aTh?
4.6Hanooovekmot u 00ycno6i1eHHOCMb UX YHUKATbHBLIX CEOUCHE PE3KUM Yy8eudeHUeMm niouaou noeepxXHocmu
yacmuy: HAHOYACTHIILI, HAHOIUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKHU, JCHIPUMEPHI, IICOJUTHI,
KBAaHTOBBIC TOUKH.
Ilpoexmnas 3a0aua Ne 2. Yxo nocs umeet niauHy 12-13 mm, a yactuia maraetuta Fe304 — 20 uM. YBenuubTe ux B
1 mwumapn pa3. C kakumu oObEeKTaMU BBl Terepb Oynere ux cpaBHuUBaTh? Kakue ¢u3nueckue BEIMYUHBI
U3MEHSIIOTCS TIPU U3MEHEHUHU JIMHEUHBIX Pa3MepoB?
IIpoexmnas 3a0aua Ne 3. CkoiibKo TUCcTOB Oymaru A4 BolaeT B crakaH oobemom 100 mi?
Kaxxmoit rpymme Beianbl TUCTH Oymarn A4 u xumudeckue crakanbl 0o0bemoM 100 M. Kakmas rpyrmma uieT oTBer
Ha 3TOT BOMPOC.
IIpemaraem moMoIIb: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMard BOIILIO B OJWH CTaKaH?
Haiipgure momanb otaenbHOro Jucta A4 W IUIOMIAAb MOBEPXHOCTH XMMHUYECKOr0 CTakaHa. HalWaure cymMmapHYrO
TJTOIIAlb KOMKOB OyMaru, HaXoJAIMuXcs B cTakaHe?

I[GJ'I&IOT BBIBO/J. OHa OKa3ajJdaCb 3HAYUTCIIBHO 0ombIIe momaan IMOBEPXHOCTH CTaKaHa.
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Kakum o0pa3oM MBI yBEIMYMIN CYMMapHYIO IDIOMIAAs MOBepXHOCTH Oymaru? (YMeHbIIeHHEeM o0beMa OJHOTO
JIACTA)

4.7Hanoo6vexkmol u 00ycn061eHHOCMb UX YHUKAIbHBLIX CEOUCME PE3KUM YeeaudeHuem niaouwiaou noeepxXHocmu
yacmuy: HAHOYACTHUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKH, JCHAPUMEPBI, IICOJTHUTHI,
KBaHTOBBIC TOYKH.
llpoexmnas 3a0aua Ne 4.Haiinute miomaabs CBOCM 4epenmHOM KOPOOKU U CpaBHUTE €€ C IUIONIAJbI0 MMOBEPXHOCTH
OOJIBIIMX HOMYIIAPUI U YepenHoil kopoOku, ecau S(kopa 6.1m.) = 2500 cm? . S(u.x)=4nr%/2, rue r=C/2x.
OOBsicHeHHUE: OOJIBIIIAsK TUIOINIAIb OOJIBIIUX TOTYIIAPU O0BACHICTCS HATMIMEM MHOTOYHCIICHHBIX CKIIAJIOK.
Oxcnepumenmanvuas 3adaua. Ha cTomax HaxomsTCs — CTaJbHAs KHOIKA, JKEJIE3HBIM TBO3/b, KYCOYEK MEIHOU
IIPOBOJIOKH, MEJHAs CKpPEINKa, IPaHyybl aJlOMUHUSA U IIMHKA, IITATUB C MPOOMpKaMu, cojisiHas kuciota. [lomecture
IPEIJIO’KEHHBIE Tella Ha JHO MPOOUPOK U JA00aBbTE 3aT€M COJISTHYIO KUCJIOTY (BBICOTA CTOJI0A YKHIKOCTU MPUMEPHO
1,5¢cm).
Omnumrre, 4TO BbI HAOIIOAAETE B KXKI0U U3 TPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PSOM HAMPSKEHUN METAILIOB.

Ha3Banue o0ObekTa HazBanue Yro nabmomaem | JleBee winu
MeTaia, u3 IpaBee
KOTOpPOTO OTHOCHUTEIBHO
cleiaad 0OOBEKT H> B »i1/xum
pany
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BriBOa: ¢ KMCIIOTOM B3aUMOAEUCTBYIOT METAIUIBL: ..........
C KMCJIOTOM HE B3aUMOJICMCTBYIOT METAJUIBL: ........
- 3aganue o yueOHuky M.A. AxmMeToBa: 03HAKOMbTECh C TEKCTOM Ha c. 13.
- C xakuM BBI CTOJIKHYJIUCH MpoTHBOpeurneM? Meab U cepeOpo B HAHOCOCTOSTHUSX CITIOCOOHBI B3aMMOJIEHCTBOBATH C
KUCJIOTaMU. Y BEIMYEHHUE IUIOIIAN MOBEPXHOCTU PEArUPYIONIMX YACTHUIl BJIMSET HE TOJBKO HAa CKOPOCTh pEaKIuu
(oOBeMHBIE B3pBIBBI), HO U HA XapaKTep XUMHUUECKUX CBOMCTB.
[Ipoekt «B mouckax KOJJIOUIHBIX PACTBOPOB»
5. XuMmmus Ha CTPaKe 310POBbSI.

5.1 Hoo. Boszouka itooa. Hoo us anmexu.
IIpakmuueckas uacme.
W3roToBiieHne MO MOJIEKYJIbI Ho/la. DieKTpoHHas, rpadudeckas popmyna iona
[IpoexT «OOHapykeHHEe KpaxMaia B MPOIYKTAX MTUTAHUS.

5.2«Mapzanuoeka». Ilepmanzanam kanus. MapraHel ¥ €ro CTETIICHU OKHUCIICHUS
lIpakmuueckas uacme.
Ornpenenenne MaccoBOM 10U KUCIOPO/ia B MOJIEKYJIE ITIEpMaHIraHaTa Kajusl.
Pacuet OTHOCHUTENBHON MIIIOTHOCTH KUCIOPO/IA TIO BO3AYXY.
Coopka nipubopa Jy1s MOTydYeHUs KUCIOPOia METOIOM BBHITECHEHUS BO3/IyXa.
DKCcnepuMeHT: cOopka npudopa AJist pa3ioKeHHs IepMaHraHata Kanus. KauecTBeHHas peakius Ha KUCIOPO/.

[{BeTHBIEC peakuu C IEPMAHTAaHATOM Kajus (Harp., IepMaHraHat Kajus u cyJbQuT HaTpus, 1p.)

23



5.3Ilepekuco 600opooda. Ceoiicmea u npumeHenue nepokcuda 6000pooa. CTerneHb OKUCICHHS KUCIOpOa B MOJIEKYJIe
MEPOKCHUIA BOJOPOAA.
Peakius pasnoxeHus nepokcuaa Bojgopoaa. Kak mpoBecTd 3KCEpUMEHT.
Karanuzaropsl. Oxcua mapranna (1V), bepMmeHT kaTanaza — kKaTaIM3aTOPhl PEAKIIUU PA3I0KECHUS.
IIpaxmuueckas uwacme.
Oxcun mapranua (1V): Hanucats popMyiy BelIecTBa U ONPEIETUTh CTENIEHb OKUCICHUS.
Tpu npobupkH, B KaXK10i HAXOAUTCS HECKOJIBKO MJI alTEYHOU MEepEeKUCcH Boopoa. Bo BTOpyio U TpeThio MpoOUpKH
MIOMECTUTE COOTBETCTBEHHO OKcu Mapranua (1V) (Ha KoHYHMKe ImaTesisi) U CBeXKEHATEPThIN KapTodenb (Ha KOHUUKE

IIaTess ).

Howmep npobupku | Uro nobGaBwiu Uto Habmomaem

Hanucate ypaBHeHHE peakiiiu ¢ 0003HAYEHUSIMU YCIIOBUN €€ TPOTEKaHUS.
[Ipoucxonut nu peakuusi B nepBoil nmpodupke? [Ipemnoxure npubOp A MOTYYSHHUS BOJIOPOJA MPU PA3TOKEHUH
MEPOKCHJIa BOJIOPO/IA.

S.4Ayemuncanuyunosaa kucioma. Ackopoumnosas kuciaoma. KucnotHocTs cpeabl. pH — HMHIUKATOPHI CBOUMU
pyKaMH.
lIpakmuueckas uacme.
Onucanne guznueckux cBoucTB. [IpUroToBieHue pacTBOpoB aIeTHJICATTUITMIOBONM M aCKOPOMHOBOW KHCIIOT.

HetictBre nHAMKATOPOB ((heHondTanenna, JakMyca 1 METUIIOPAaHKa) Ha KX PACTBOPHI.
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VHJUKATOPbI ALeTHWICATMINIIOBAS AcCKOpOMHOBasI KUCIOTA
KHCJIOTA

®denondranenH

Jlakmyc

METHJIOPAHXK

HpI/IFOTOBJICHI/IC OoTBapa KpaCHOfI KaIlyCTHhI. Ha6JIIOIICHI/IC HN3MCHCHUS IBCTA OTBApa B PA3HBIX PAaCTBOPAX (YKCYCHaSI,

JJUMOHHAas, aCKOp6I/IHOBa${ KHUCJIOTBI, TIOBApPCHHAA COJIb, I'a3UPOBAHHAA BOIA, HaH.IaTBIpHBIﬁ CIIpT, MUIICBAA COJa,

PacTBOp MbUIA U CTUPAJTIBHOTO MOPOIIKA).

BiaumoneiicTBie ackOpOMHOBOW KUCIOTHI ¢ HomoM. Bompoc: /uist kKakux 1esaeil MOKHO MCIOJIb30BaTh 3Ty PEaKIuio?

(nmst oOHapyKEeHUS ACKOPOMHOBOM KUCIOTHI B IPOYKTAX MUTAHUS).

1 pearent 2 peareHT Urto HabmromaemM mOpH HX
acKopOMHOBAs Hon B3aMOJICHCTBUH

KHCJIOTa

dusznueckue duznyeckKue

CBOMCTBA: CBOMCTBA: .........

5.5«3enenka» unu opunnruanmossiit 3enenstii. 1Iser nmopomkooOpa3zHOro OpHILIHAHTOBOTO 3eieHoro. [IpakTudeckoe

3HAYCHUC U IIOJIYUYCHHUC.

Hpaxmuqecmﬂ yacnio.

du3nyeckre CBOWCTBA OPUILTMAHTOBOTO 3€JIEHOTO
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Kak nokazarb NOIJIMHHOCTH OpWIMAHTOBOrO 3eseHoro. IIpoBeieHue mMocieoBaTENbHBIX PEAKUHMA B OJHOM
poOupKe ¢ OPUILIIMAHTOBBIM 3€JICHBIM: BHayaje B MPOOUPKY N00aBUTh KOHLEHTPUPOBAHHOM COJIIHOM KHUCIOTHI, a
3atem pactBopa 1menodn NaOH. Odopmiienne paboTehl 1O CBOEMY YCMOTPEHHUIO. 3areM OOCYAuTh: Kak
3a()UKCUPOBAIH PE3yJIbTAThI SKCIIEPUMEHTA (M3MEHEHHE 1[BETA, BHITIAJICHUE 0CAJIKA).
[TpoexT «M0HO JI1 UCTIONIL30BaTh OPUILIMAHTOBBIN 3€JICHBINH KaK MHIUKATOP KUCIOTHOCTH CPEIbD»

5.6 «Mbwino uydecnoey: X03IUCTBEHHOE U TyaJ€THOE, KUIKOE U TBEPJIOE.
IIpaxmuueckas uacmeo.
JleiicTBuUE TakMyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBHOTO MOPOIIKA
(moKa3aTenbCTBO IIEJIOYHOTO XapaKTepa MOIIMIMUX CPEACTB). M3ydeHue ITHKETOK TBEPAOTO M >KHUJKOTO MbLIa
(paznuuue B XMMHUYECKOM cocTaBe). PacTBopeHmne Mblia B KECTKOM U TUCTUIUIUPOBAHHOM Bosie. Dpdekr Tunmans.
[Ipoext «MpL1oBapeHue»

6. Xumus nuinm

6.1Caxap, kpaxman, yenniono3za — poocmeeHHUKU 271HOKO3bl.
UYrto takoe nuaber. [ TukeMuIecKuii HHACKC MPOAYKTOB MUTAHUSA.  XUMHUYECKHE TOJICIACTUTENIN U UX KOBapCTRBO.
lIpakmuueckas uacme.
Omnpenenenne MPOIYKTOB C BEICOKHM TTTUKEMHUYECKUM MHAEKCOM (paboTa ¢ Tabiuiiei).
OmnpenensieM MOACAACTUTENM: acriapTaM, copour .... (Paborta ¢ saTukeTkamu.
OmnbIT: B3aUMOJENUCTBHE TIIOKO3bI ¢ TuapokcuioM Menu (1), cBexenpuroToBICHHBIM.
UccnenoBanne W3MEHEHHs] COAEPKaHUSI TIIOKO3bl B KPOBHU TIOCIHE cOalancupoBaHHOTO 00Oema W TOoCTe

ynotpebieHus dhactdyna: KHPUEIIKOB,YUTICOB, CIAIKHX Ta3UPOBAaHHBIX HAIMMTKOB.
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6.2Antomunuii: eenuxkuit u yxycacuoui. llouemy He clieyeT MNOJb30BaThCS adtOoMUHUEBOW mocynon? ComnepHuk
kanpuusa. Ocreonopo3. MeTaiibl KOHCEpPBHOW OaHKH.
IIpaxmuueckas paboma.
CgoiicTBa amOMuHUA U 00JAaCTU MPUMEHEHHUS AJTIOMUHMS HAa OCHOBAaHHUM €ro CBOWMCTB (moBTOpeHHe). CoCcTaBUTh
Ta0JINILy, KJIacTep WU CXEMY.
[IpoBeneHrne XUMHUECKUX PEAKIINi, XapaKTEePU3YIOMUX aM(POTEpHbIC CBOMCTBA COSUHEHUM aIFOMUHUS.
OnbiT 1. ATIOMUHUE U CONIIHAsI KUCTIOTA.
OnpIT 2. X510pu aqtOMUHUS U TUIPOKCHUT HATPUS
Omnbit 3. ['mapokcua antOMUHUS U COJISTHAsI KUCIIOTa

OmnbiT 4. I'mapokcu aTIOMUHUS U TUAPOKCHUI HATPUS

HazBsaunue omnrwita Yro HaOIOM1aEM YpaBHEHHE XUMHUYECKON pPEAKIUH

BoBom: .............
[IpoexT «Ee BenmuuecTBO — KOHCEpBHAs 0aHKA: SKCIIEPUMEHTAIBHOE OTPEICIICHIE METAIITIOBY.
6.3 ¥Ykcycnaa kucnoma. CtonoBelil yKcyc, YKCyCHasi SCCEHITUS, JIEITHAs] YKCYCHAsl KUCIoTa: B yeM pasHuiia. CBoicTBa
YKCYCHOM KHMCJIOTHI U €€ MpuMeHeHne. OU3N0JIOTHYECKOE BO3CHUCTBUE KUCIIOTHI.
IIpaxmuueckas paboma.
CocraBieHre MOHATHIMHONW CXEMBI: «4TO 5 3HaI0 00 YKCYCHOM KUCIOTe»  (MHAMBHUAYAJIbHO, TUOO B TPYIIIE).
PacueT KoHIIEHTpaUy KUCIOTHI MPU €€ pa30aBICHUH.

KucnoTHOCTB pacTBOPOB MHUILEBOW COJIBI U YKCYCHOM KUCIOTHI.
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I'ameHnne nuIEeBON COAbl YKCYCHOM KUCIIOTOM: IPU3HAKU XUMUYECKOU
peakuuu (BBIICICHHUE T'a3a, PE3KOE yBEIMUYEHHE 00beMa peakIMOHHOM cMecH). [1oBTOpUTH peakuuio raieHus CoIbl
C UCIOJIb30BAaHMEM HWHIUKATOpa (HAamp., OTBapa KpacHOKOYaHHOM Kamycthl). s yero HeoO6Xoaumo ObLIO
IIPUMEHEHUE UHAUKATOpa?
OOpatuTh BHUMaHHE, YTO BBIJIEIICHHUE ra3a 4acToO COMPOBOKIACTCS
yBeJIMUEHUEM 00beMa peakIMOHHOM cmecu. Kakue Mephl peiocTOPOKHOCTH
HY>KHO COOJIOZaTh PU MPOBEACHUH TAKUX PEAKIINiL?

6.4«Conenan mnawa oncusznv» (IMOBApeHHas COJIb, IMOTAIl, TJIyTamMaT HATpHUA....... riiayoepoBa COJib, MEIHBIH
KyIopoc...... )
IInmesas cona, nuTbEBas COJA, KaJIbLIMHUPOBAHHAS COJIA, KAYCTUYECKas COJA: OJMHAKOBBIC WIM Pa3HbIEC BEILECTBA.
KauecTBeHHBIE pEaKLIMU B XUMUHU.
IIpaxmuueckas paboma
OnpenenuTs: Kakoe U3 BEUIECTB (MUILEBas COJa, KAyCTUYECKas COJa, KAIBLIMHUPOBAHHAS COAA) SBIIIOTCS COJISIMU
YTOJILHOW KUCJIOTHI.
OmnpiT 1. JlelicTBHE UHAMKATOPAMHU.

OmnpiT 2. [lelicTBUE HA PaCTBOPHI MUILEBON U KAYCTUUECKOM COJIbl YKCYCHOM KHCIIOTHI

HasBsaunue omnwiTa Yro HaOIO1aEM BriBox

BuBon: ..........
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IIpoBeneHne ONBITOB MOATBEPKAACT, YTO IUIIEBAsl COAA, KAIBLUHUPOBAHHAs COAAa — 3TO COJIM €Ia0O0M yroJbHOMN
KHCJIOTBI, 8 KayCTHYECKas COJla — PACTBOPUMOE OCHOBAHUE.

O6CYI[I/ITB, KaK I0Ka3aTb ONBITHBIM ITYTCEM, UTO IMHUIICBAA COAa ABIACTCA KHCJION COJIBIO.

6.5Bped numpamoe: mugh unu npasoda. 1lonp3a HUTPATOB: BaXKHEHIIINE MUHEpaATbHbIE YA0OpEHUs KaK UICTOUYHHK a30Ta.

Kpyrosoport a3ora. [louemy BeHEprHa MyXOJIOBKa [1O€1a€T HACEKOMBIX (TaK OHA BOCIIOJIHAET HEIOCTATOK a30Ta B
O0onotucThiXx MecTax). HuTpaTtbl B KauecTBe MNHUILNEBBIX KOHCepBaHTOB. Kakue mpeBpalleHuss MPOUCXOAST C
HUTpaTaMU B OPraHU3ME YeJIOBEKa. A30T U €r0 CTENIEHU OKUCIIEHUS.

IIpaxmuueckas wacmeo.

OmnpeneneHne MaccoBOM JI0JIM a30Ta B KaJUHHOM, HATPUEBOW M aMMOHUNHOM cenuTpe. BeiBoI: Kakoe 3 HUX Ooliee
[IEHHOE a30THOE yJJ00pEHHE.

[IpoexT «BrnusHue a30THBHIX yI0OpEHUN HA POCT Ca)XKeHIIEB (acomy.

/. PaboTa HaJx MpoeKTaMM — 5 4

6.
7.

Oman evibopa membvi, NOCMAHOBKU Yelu, 3a0ay UCCIe008aHUS .

Oman 8v108UNCEHUS 2UNOMESDL.

Oman nianuposanus nymu 00CMUNCEHUS Yellell UCCIe008amebCKUX (MpoeKmubix) pabom u 6v160pa HeobdXo0UM0O20
UHCMPYMEHMAPUs.

Oman npoeedeHus yuebHO20 UCCe008aHUSL (NPOEKMHOU pabomvl) C NPOMENCYMOUHLIM — KOHMPOJEM 3a XOOOM

8bINOJHEHUSL U KOppeKyUuell pe3yibmamos.

10.9man oghopmnenus, npedocmasnenus (3awumaol) NPOOYKMa NPOEeKmMHoU pabomeol
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Chnucok HCIIO0JIb3YEMbIX HCTOYHHUKOB

Cnmncoxk OCHOBHOM JHMTEpaTypbl:

1. Xumuueckas sHnpkioneaus. T 1. M., 1988 r.

2. Kykymkun FO.H. «Xumus Bokpyr Hac», M. Beiciias mkona, 2018 r..

3. B.1. Ky3HenoB «Xumus Ha IOpore HOBOTO ThicAUeeTHs», «Xumus B mkoie» Ne 1, 2017.

4. AM. lOnun u npyrue. «Xumus 1is Bacy. M. «Xumusn2002.

Cnmcok jgurepatypbl IS YYUTEJIA:

1.

8.

O.C. I'abpuensu, I'.I'. JIsicoBa «HacTonpHas kHUTa yuutens xumuny. , poda, 2017,

2. Amux6eposa JL.IO. 3anumarensrHas xumus. Kaura ais ygammuxcs, yaureneit u poaureneit. M.: ACT-TITPECC, 2017;
3. K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsemnienuer.2005.

4,
5
6
7

1O.H. KoportsllieBa « XUMHUYECKUE CATOHBI KPaCOThI». «XuMus B mikosie». Ne 1. 2005 r.

. Cxypuxun .M., HeuaeB A.Il. Bce o numie ¢ Touku 3penust xumuka. Crpas. uzganue. M.:Boiciias mkona, 2009
. AxmetoB M. A., 3oposa E.IO. O6y4yeHne XxumMun Kak Mpoiecc pa3BUTHS

. TIO3HaBaTeNbHBIX cTpaTernit ydammxcs [Tekcr]/ AxmetoB M. A., 3oposa E.IO.// Hayka u mikona.- 2015.- Ne 2.-

C.81-87
JlazapeB B. C. IlpoekTHas AesTENbHOCTh B IIKOJIE: HEUCHoONb3yemble Bo3MokHOocTH [Tekct]/ Jlazapes B. C.

//Bompocsl oopazoBanms. — 2015.- Ne 3.-C. 292-307.
BoponmoB A. [IpoekTtHas 3amada [DnekTpoHHbI pecypc] / Bopormos A. - XKXypnan «HauansHas mkoman.- 2007.- Ne

6. — Pexxum moctyna: http://nsc.1september.ru/article.php?id=200700608
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10.BBenenue B HaHoTexHOJMOrMU. Xumus [Tekct]/ yueOHoe mocobue st yuammxest 10 — 11 kimaccoB/ moj penaxkuuei
AxmetoBa M.A. - CII0: o6pa3oBartenbHblil IEHTp «YuacTtue», OOpazoBaTtenbHble npoekTsl, 2011 — 108 c. (cepus
Hanomikomna)

11.T"abpuensa O.C., OctpoymoB W.I'. IIponeneBtrueckuit kypc «Crapt B xumutoy»/ ['adbpuensa O.C.- Kypnan «Xumus
B mikosie».- 2005.- Ne 8.- C. 19-26

12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI NPOEKTHOW NEATENBHOCTH INKOJbHUKA: METOJIUYECKOE
nocoOue no npenojaBaHuIo Kypca (C UCIOJIb30BaHUEM TeTpasiei Ha nedatHol ocHoBe)/ Iloa penakuueit mpodeccopa
E.f.Korana. - Camapa: UznatenscTBo «YuebHas nmuteparypay, M3narenbckuit jom «demgopony. 2006. — 224 c.

Cnucok JauTepaTypsl Uil 00y4alouIuxcs:

1. B.A. BoiitoBuu «Xumust B 06ITy». M. «3Hanue». 2000.

2. «DHIMKIONEIUYECKUH cioBaph oHOTo XuMuka» M. «llemgaroruka», 2002.

3. «Qpymnuty, Xumus — M. OO0 «T]J| «13gaTenscTBo Mup kauru»y», 2018.

4, Ammx6epona JI.YO. 3anumarenpHas xumus. Kaura ms yuanuxcs, yaurenei u poguteneii. M.: ACT-ITPECC, 2017,

3)

Mup xumuu. 3anumartenbHbie pacckasbl 0 xumuu. Coct. FO.M.Cmupnos. CII6.: «MuM-Dxkcmpeccy, 1995.

Hpuioxenue Nel

KpuTepuanbHasi Ta0/1MIa OLEHKH npoeKkTa’

! Jlannas cucrema onenusanus, npunstas B OOIT OO0 'BOY COII Nel r. Hereropcka, cocTaBieHa COMIACHO METOMYECKMM PEKOMEH/IAIMAM U3 cOOpHHKa DuIMana
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Kputepuii

Bba3oBblii ypoBeHB

IoBbIIEHHBIN YPOBEHD

1 G6amn 2 Gaa 3 Gamna 4 Gamna 5 6annoB 6 GanoB 7 GannoB 8 bamoB
= Yuenuk VYuenuk VYueHuk onucan | YUeHUK Yuenuk VYyenuk Yyenuk Yyenuk
3§ TIOATBEPAUIT OOBSICHAI CUTYaLUIO U 000CHOBAJ NpoaHain3upo | HasBall chopMmynupoBa | ykasan
= HOHMMaHHUE IPUYKHEL, [0 yKa3all CBOM UJIeaIbHYIO Bal curyaruro | HEKOTOPBIC 1 npobrneMy Ha | HEKOTOpBIE
= MPUYHHBI
- npoOIeMBI, KOTOPBIM OH HaMepeHHs (>xenmaemyro) W Ha3Bal P OCHOBE TIOCIIE/ICTBHS
= CYIIIECTBOBaH
g g chOpMyIUPOBAH | IPUCTYITUI K CHTYaIHs NpOTHBOpEUHE | o JIETAILHOTO CYIIECTBOBA
= 5 N
3 b= HOW yuuTeNneM PEIICHUTO MEXITY TpoGIeMbl, aHaJm3a HUS
é g npoOIIeMBl, UJEaNBHON U | c(hopMyIUpOB | CHUTYaIlHH U | mpo0IeMBI
S = copMynupoBaHH peabHOR aHHOU C MPUBE aHaju3
= o o
g 2 olf yumureneMm cuTyaruei IIOMOIIBIO MIPUIHMH ee
> E yaurens CYIIIECTBOBaHU
z 3
= S i
2
S
= Yuenuk YueHuk ¢ Yuenuk VYuenuk Yuenuk Yuenuk Yuenuk YueHuk
E MO/ITBEP NI MIOMOILIBIO copmynupoBail | chopMyIupoBa | MPEITIOKUI 000CHOBaJ TIPEITOKUIT TIPE/ITIOK I
S NOHUMaHHE YUHUTEINs 3a/a4m, J1 LIeJIb TIPOeKTa | CIIoco0 JIOCTHKUMOCT | BO3MOKHBIC CTpaTeruio
s 2 = LEJH U 33124 copmynupoBai aJICKBaTHBI LIEJIM | Ha OCHOBaHUU ybenuTbes B b 1IENU U CIOCOOBI JIOCTHKEHUSI
2 § g 2 MPOEKTa, 3a/a4u, MPOEKTa, poOIIEeMBI, JIOCTHYKEHHU Ha3Ball PUCKU | pEILICHUS LeJH Ha
2 .
5 g g Z copMyIUpOBaH | COOTBETCTBYIOIIM | OMNpenelieHHOW | chopMynupoBa | 1enu poOIIeMbI OCHOBE
= = N
= g o s HBIX yIHUTElEeM € LIeJTU MTPOeKTa COBMECTHO C HHO aHaJm3a
© = o
S 3 z =i yuHuTeneMm COBMECTHO C aJbTepHATHUB
e = = =
E 3 5 o yuHuTeneM Bl
O = ~ =

N.C, Tonyo TI.b., Ilepemsrmuoii E.A. «lIlopsmok ¢opmupoBanns pasnena «CucremMa OIGHKH JOCTIDKEHHS IUIAHUPYEMBIX pe3yJAbTaTOB OCBOCHHS OCHOBHOU

00pa3oBaTeNFHON POrpaMMbI OCHOBHOTO 001IIeTo oOpa3oBanus». — Camapa. 2012.
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ITocne ITocne Yyenuk VY4eHuk ykazan | YdeHuk VYuenuk VYuenuk VY4enuk
3aBEpIICHUS 3aBEpIICHUS BBICTPOHII B BpeMs, 3auKcupoBal | CIDIAHUPOBAN | TIPEIIIONKHIT 000CcHOBaI
MIPOEKTa YUEHUK | MPOEKTa YUCHHUK XPOHOJIOTHYECK | HeoOXoamumoe pe3yabTaTh TEKYILUH JiercTBUs HEo0X0/IuM
pacckasai, 4to | omucan o Juis TEKYILEro KOHTPOJb C (marm) B ble 11
OBLJIO CENaHO B | MOCIEJOBATENbHO | MOCIEN0BATENb | BBHINOTHEHHS KOHTpOJIS 3a y4ETOM COOTBETCTBHH C | peallu3alyuu
xoJie paboThl CTb U HOCTH copMyaHpoBa | COOTBETCTBUE | CHELU(DUKU 3a/a4aMi U MIPOEKTa

° HaJ IPOEKTOM B3alMOCBS3b copMyaUpoBaH | HHBIX M JIEATEIbHOCTU | Ha3Ball pecypcel

% MPEANPHHSITHIX HBIE COBMECTHO | COBMECTHO C JeATeNbHOCTH | (IIaroB) HEKOTOpBIE

8 JercTBuil C y4uTeneM yuuTenem IUIaHY HE00X0IUMbIe

5 IEeNCTBUS efCcTBHN pecypcbl

I;% (arm) (maroB)

5 Iocne Ha sTamne VYyenuk VY4yeHuk ykazan, | Y4eHUk VYyenuk VYyenuk VYyenuk

5 3aBepIICHHS TUIAHUPOBAHUS JIeTaJIbHO KakuM o0pa3oM | omucan 000CHOBaHO copMynHpoBa | CIIAHHPOBA

=) MPOEKTa YYEHUK | YYCHHUK OIHcal omucan OH IIJIAHUPYET XapaKTepUCTH | Ha3Ball bi§ hi§

g onucaa MPOAYKT, XapaKTCPUCTUK HCII0JIb30BaTh KU IIPOAYKTa, IIOTCHIIMAJIbH PEKOMEHAaAINN MPOABUKCHA

° MIOJIYYEHHBIN KOTOPBIN 1 IPOAYKTA, MPOAYKT C YYETOM BIX 1o € WK yKasan

% HPOIYKT npennonaraeT Ba)KHBIE JUIS €TO 3apaHee HOTpeOUTENE | UCIONB30BAHM | IPAHULBI

g ?) HOJIyYUTh UCIIOJIb30BaHUS 3a/laHHBIX it 1 obsactu 10 UCIIOIb30Ba

g % KpUTEPHEB UCIIONIb30BaH | MOJIYYEHHOI'0 HUS

£ E OLIEHKHU usi IPOJIyKTa | MPOAYKTa MPOgyKTa

é § MPOIYKTa JPYTrUMHA
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PaGota ¢ undopmarueii

VYyenuk VYyenuk Yyenuk VY4eHuk ykaszan, | Y4eHuk VYuenuk Yuenuk npu VY4enuk
YKa3blBa€T  Ha | YKa3bIBAEeT Ha BBIIENIII U3 Kakast CaMOCTOATENb | opraHu3oBayn | IVIAHUPOBAHUM | caMOCTOATEN
OTCYTCTBUE OTCYTCTBHUE 0003HAUEHHBIX | MH(OPMAIIKS 0 | HO HA3BA HIOUCK paborbr BHO U
nH}popManum, KOHKPETHOH yUHuTEeNneM TOMY WITH BUJIBI nHpopmanuu 221111:01(1:2 o apryMeHTHp
BO BpeMsi | HHpOpMaInHU BO BOITPOCOB TSI WHOMY HCTOYHHKOB, B KOTO pHM’ OBaHO
BBINTOJTHEHUS BpeMsi W3y4EHUs, T€, BOIIPOCY, 13 KOTOPBIX COOTBETCTBHH | geoGXOMHNMO TIPUHSLIT
TOro JIEUCTBHUS, | OOCYXIECHUS C nHpopmanment MOCTaBICHHOMY | OH IUTAHHPYET | C IUIAHOM MOJYYHUTh peleHue o

= JUIL  KOTOPOTO | PYKOBOIMUTEIEM 10 KOTOPBIM HE | Y4WTeJIeM WU HOJIy4IUTb pabor 1o CBEJICHUS U3 3aBepUICHIN

§ 9Ta obmiero nana obnanaer. CaMOCTOSITENIbH | MHQOPMAIINIO, | POEKTY HCCKOJIBKHX sTamna cbopa

& uHbopmanus JIeATENILHOCTH B 0, HEOOXOJIMa | PEKOMEH/I0Ba MCTOIHHIKOB nHpopmanu

g HeoOxoauma, paMKax IpoeKTa, ULt HHYIO u

% 3ajiaBast 3a/1aBast BOIPOCHI BBITIOJTHEHHS yuuTeneMm

g BOITPOCHI MpoeKTa

=
Yuenuk YueHUK U3710KWI | YYEeHUK Ha3Bal | YUEHHUK Yyenuk Yyenux Yyenux Yuenux
M3JI0KUIT Te parMeHTsI HECOBIIAJICHUA B | UHTEPIIPETUPOB | yKas3al Ha MIPUBEI peannsoBal MPC IO
TIOJTYIEHHYIO TOJTy4EHHON CBENICHUSIX, aJl TOJyIEHHYIO | BBIXOJISLIAE oObscHerme, | TPEAIOKEHHBIH | CrOCO6
uH(OpMAaLHUIO undopmanu, cozepxaiuxcs | MHGOPMALUIO B | U3 001Iero Kacaomeecs | oM PaspeLCHIA

crnoco0 MPOTUBOPEY
KOTOpBIE B MCTOYHUKAX KOHTEKCTE psioa uim JaHHBIX ) paspelieHHs —

= OKa3aJIlCh uHpopmanuu, CoJIep KaHUSA mpoTtuBopeda | (cBemeHuil), NPOTHBOPEYHs | IPOBEPKH

g HOBBIMU U1 HETO | NPEAJIOKEHHBIX | IPOEKTa e Apyr BBIXOJLINX WIK IPOBEPKH | JTOCTOBEPHOC

2 WITH 3a7aJ1 YUHTETIEM. Ipyry u3 001mero JIOCTOBEPHOCTH | TH

—% BOIIPOCHI Ha CBECHUS. psina, uin uHpOpMaImH uHpOpManm

= TIOHMMAaHHe o6HapyKeHH 1

% BIX

% rvlpomsopeqn

ts) i

o

34




CdhopMHUpPOBAHHOCTH TIPEIMETHBIX 3HAHUM

M CIIOCO00B AeATEIbHOCTH

Vuenuk YueHuk npuBen Yuenuk VYuenuk caeman | YdeHUK Yuenuk VYuenuk caenan | YdueHUK
BOCIIPOM3BEI npuMep, NPEITI0KUI U | BBIBOJ CII€Nall BBIBOA | BBICTPOUIT B | BBIBOJ Ha | moarBepaun
ApryMEHTALMI0 | TMOATBEPKIJAIONIM | IIPEIIPUHI (IpUCOeTMHMIIC (TpECOeMHII | COOCTBEHHOH | OCHOBE BBIBOJI
. . cs K BBIBOJY) | JIOTHIKE KPUTHUYECKOTO
M BBIBOJI, 1 BBIBOJI, JIEUCTBHS 110 s K BBIBOJTY) Ha COOCTBEHHO
. Ha OCHOBE | COBOKYITHOCT | aHaJIM3a .
z coJIepIKaIuecs 3aMMCTBOBAHHBIN | MPOEKTY, OCHOBE MOy deHHO b DA3HBIX  TOUEK 74
= B U3yYEHHOM W3 HCTOYHHKA OCHOBBIBASICh Ha | MOJYYEHHOH uHpOpMaLmH apryMeHTOB, 3peHust win | apTyMeHTaI
E HNCTOYHUKE I/IH(i)OpMaIII/II/I HOHy‘IeHHOI?'I I/IH(i)OpMaHI/II/I u u IIPUBEIL OATBEpKAA COITIOCTaBJICHUSI I/IGf/i 501051
m o
< nHpopManuu nHpopmanun MIPUBEN XOTS ObI | HECKOJIBKO IOMMX BBIBOJ | NMEPBUYHOM U | CAMOCTOSTEN
2 N
= OIMH apryMeHT | APTYMCHTOB BTOPUYHON BHO
& WIA  JTaHHBIX HH(pOPMAIINH, Oy YeHH b
g IS ero
g MU
2 MOJITBEPKIEH
5) JTaHHBIMH.
e nst
Yuenuk B pa6ote u B YyeHuk Ommmbku
MIPOAEMOHCTPUPO OTBETax Ha MIPOZEMOHCT OTCYTCTBYIO
BaJl HIOHUMaHUe BOMPOCHI TIO poBai T
CoJIep>KaHus COJIEP>KaHUIO cBOOOIHOE
BBITNOJIHEHHOM paboTsr BIIaJICHUE
paboTsI OTCYTCTBYIOT MIPEIMETOM
rpyOBIe OIMMOKK | MPOEKTHOM
NIeSITEILHOCTH
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w Vuenuk YyeHuk Ha3Bal Vuyenuk Ha3Ball | YUYEHHK Ha3Bajl | YUEHHK Yuenuk Yuenuk Vuenuk
2 BBICKa3aJl CBOE | TPYAHOCTH, C CUJIbHBIC cna0Obie MIPUBEI MIPETI0AKUIT apryMEeHTHpOBa | MPOAHAIU3U
E BIEUYATJICHUE OT | KOTOPBIMHU OH CTOPOHBI CTOPOHBI MIPUYUHBI croco0(br) J BOBMOXKHOCTh | pOBaj
S paboThI HaJl | CTOJKHYJICS TpU paboThI HaJT paboThI HaT YCIIEXOB U MIPEOJIONEHHS | UCTOIB30BATh pe3ynbTaThl
?; TIPOEKTOM pabote Hax MIPOEKTOM MIPOEKTOM Heya4 TpyaHOCTEN OCBOCHHBIC B paboTHI HaJT
~ MIPOEKTOM (TpymHOCTEH) | (M30eKaHUS X0J1e MIPOEKTOM C
B paboTe HaJ Heyzay), ¢ MIPOEKTHOI TOYKU
A MIPOEKTOM KOTOPHIMH OH | paOoThI 3peHust
3 CTOJIKHYJICS YMEHHUsI B JKA3HEHHBIX
E npu pabore JIPYTUX BUAaX IJIAHOB Ha
2 HaJl JIeATEeIIbHOCTH Oymyiiee
g ’E MIPOEKTOM
Z 3
O =
YueHuk YyeHuKk W3JI0KWI | YUEHUK VuyeHuk VYueHuk YyeHuk YyeHuk YueHuk
H3JIOKHIT BOMPOC C | M3TOXKUI TEMY, | M3JIOKWI TEMY, | M3JIOKHUI ITOCTaBHJI H3JIOXKUIT NPEICTaBUI
BOIIPOC ¢ | cobmoaeHreM BKJTIOYAFOIILYIO BKJTIOYATOIILYIO Temy, Leiab BOIIPOC, uHpopmanu
= COOJII0ICHHEM HOPM HECKOJIBKO HECKOJIbKO HUMEIOIIYIO IMUCbMCHHOM caMocCTOsITeNbH | 10 B (hopme U
E 5 HOPM ohopmiteHus BOIIPOCOB C | BOIPOCOB C | CIOXHYIO KOMMYHHKAIl | O MPEUIOKUT Ha
= = ohopmiteHns TEeKCTa 1 | coOmoeHreM COOTI0ICHIEM CTPYKTYPY H WU U CTPYKTYPY HOCHTEE,
2 § E TEKCTa, BCIIOMOTATEIHHON | HOPM M MpPaBII | HOPM W TpPaBWI | TPaMOTHO OTIpe eI TEKCTa B aJIeKBaTHBIX
g E E‘ 3aJJaHHBIX rpaduKH, ohopmiteHHs ohopmiteHHs HCITOJIB30Ball JKaHp TeKCTa. | COOTBETCTBUU C | IETH
E E é obpasnom 3aJJaHHBIX TEeKCTa TEeKCTa U | BCIOMOTaTelb HOpMaMH KOMM yHHKAIl
H § 5 obpasom BCIIOMOTATEIbH | HBIE CPENICTBA, JKaHpa 305
g = % oif  rpaduxu,
§_ z = 3a/TaHHBIX
2 Z £ o0pasmom
O Z =
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Yuenuk Yuenuk YueHuk Yuenue Yuenux Yuenuk Yuenuk VYyenuk
BBICTPOWJI CBOIO BBICTPOUJI CBOIO CaMOCTOATCIIbH HCIIOJIB30BaJI aJICKBATHO CaMOCTOATECIIb | p€aJIM30Ball CaMOCTOATECI1L
= pcyb B peyb B O MMOATOTOBHJI Ppa3JINYHbIC HCII0JIB30BaJI HO JIOTHMYCCKUC BHO
=
E COOTBECTCTBHU C COOTBCTCTBHU C IJIaH Bep6aHLHLIe HeBep6aJ’ILHLI HCII0JIB30BaJ nim pcain3oBal
;g HOpMaMH HOpMaMH BBICTYIUICHUSA U cpeacTBa € CpeaAcTBa HeBep6aJ’ILHLI PUTOPUYCCKHUC JJOTUYCCKUC
2]
2 i( 5 pycckoro PYCCKOrO S3bIKa, coOuroTa KOMMYHUKAIIUK | WIH € Cpe/cTBa MIPUEMBI, W
h L
g : § SA3BbIKA, 06paHIaHCL K HOPMBbI IIOAT'OTOBJICHH nim MpEAJIOKCHHBIC PUTOPUIECCK
= o
E g E\. 06pan1aﬂc1> K IJ1any, HY6J'II/I‘IHOI/I bIC HArJIaaHbIC rpaMOTHO YUuTeiieMm HC NMMPUEMbI
<
g 5 § TCKCTY, COCTaBJICHHOMY C pcun n MaTcpuaJibl, IIOAT' OTOBJICH
g = e COCTABJIEHHOMY | TOMOLIBIO pErnamMenT NPENJIOKEHHBI | HbIE
é E‘ § C IIOMOLLBIO YUUTENSA € y4uTelleM HarJIsHbIE
(=3
= E 5 YUUTENS MaTepualIbl
O = >
ConepikaTesibHOE ONMMCAHUE KAXK/I0T0 KPUTEPHUSI
Kpurepuii YpoBHHU cHOPMHPOBAHHOCTH HABBIKOB MPOEKTHOM 1eATeJIbHOCTH
basosblii IHoBb1IeHHBII
CamocTo- Pabora B 11e710M CBUIETENBCTBYET O CIOCOOHOCTH Pabora B 11€710M CBHUIETENHCTBYET O CIIOCOOHOCTH CAMOCTOSITENIEHO CTAaBUTH POOIEMY H
SITeJIbHOE CaMOCTOSITEJIBHO C OIIOPOil Ha IIOMOIIb PYKOBOIUTENS CTABUTh HaXOIUTh IyTH €€ pelIeHNs; IPOAEMOHCTPUPOBAHO CBOOOIHOE BIIaCHUE JIOTHYECKUMU
npuoGpe- po01eMy U HaXOOUTh IYTH €€ PelIeHus]; IPOAEMOHCTPUPOBAHA | ONEPALUIMH, HABBIKAMH KPUTUYECKOTO MBIIIJICHUS, YMEHHUE CAMOCTOSITETIbHO MBICIINTH;

TeHHe 3HAHUI

CHOCOOHOCTH TPHOOPETAaTh HOBBIE 3HAHUSI U/WJIH OCBANBAThH

MPOAEMOHCTPUPOBaHA CIIOCOOHOCTh Ha 3TOH OCHOBE IPHOOPETAaTh HOBBIE 3HAHUSI W/HJH

U peleHue HOBBIE CIIOCO0BI 1efCTBUH, JOCTUTATh OoJiee rIyOOoKOoro OCBaMBaTh HOBBIE CIIOCOOBI ICHCTBUH, TOCTUTATh Oosee TITyOOKOro MOHNMAaHUS
npoo6Jem [TOHUMAaHHUS U3y4EHHOT O pOOIIEMBI

3HaHune [IponemMoHCTPHPOBAaHO MIOHUMAHUE COJIEPKaHUs BRIONHEHHOH | [IpomeMoHCcTprpoBaHo cBOOOJHOE BlaIeHHE IPEAMETOM IPOEKTHOH IESITEIbHOCTH.
npeaMera pabotel. B pabore 1 B 0TBeTax Ha BONPOCHI IO COAEPKAHUIO OumoOKH OTCYTCTBYIOT

PpaboTBI OTCYTCTBYIOT TPYObI€ OIMOKH
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Peryas- ITIposeMOHCTpHPOBaHbI HABBIKU OMNPEACICHHS TEMBI I PaboTa TiiaTensHO CIUIaHUPOBAHA M MOCJIEA0BATENBHO PEAIN30BaHa,
THBHbIE TIAHUPOBAHMS PAOOTBL. CBOEBPEMEHHO MPONICHBI BCe HEOOXOIMMBIE 3TaIbl OOCYKJICHHS U

AeUCTBHUSA IIPEACTaBIICHUS.

PaboTa noBeneHa 0 KOHIIA M IPEICTaBIIeHAa KOMUCCHUY;
KoHTpoab 1 KOppeKIHs OCYIIECTBIISIIUCH CAMOCTOSITEIILHO
HEKOTOPBIE ATAIbI BRIMOJIHSIUCH TIOJI KOHTPOJIEM U TIPH
nojyiepxkke pykosoautesns. [Ipu sTom nposBisitoTes

OTACJIBHBIC 3JICMCHTBI CAMOOLICHKHA U CAMOKOHTPOJIA

obOyyaromierocs
Kommy- [IpoaeMOHCTPHUPOBAHbI HABBIKK O(GOPMIICHUS IPOSKTHOM TeMa sicHO ompefielieHa 1 TosicHeHa. TekcT/coolIIeHe XopoIo CTPyKTypUpoBaHbl. Bee
HUKAIHUA paboTHI U MOSICHUTEIBHOM 3aIIUCKH, & TAKXKE MOJTOTOBKH MBICJIN BBIPAXKEHBI SICHO, JIOTHYHO, MTOCIIE0BATENILHO, apTyMEHTHPOBAHHO.

MPOCTO TIpe3eHTAITNN. ABTOP OTBEYaeT Ha BOIIPOCHI Pabora/coo0iiieHre BeI3bIBaCT HHTEPEC. ABTOpP CBOOOIHO OTBEUAET HA BOIPOCHI
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	Рабочая программа по внеурочной деятельности «Первые шаги в химии» для 8-х классов составлена в соответствии с требованиями Федерального государственного образовательного стандарта общего образования второго поколения:
	Данная программа является программой общеинтеллектуальной направленности. Программа построена на следующих принципах:
	- Принцип научности (знания основаны на объективных научных фактах).
	-  Принцип последовательности и систематичности(обучение от простого к сложному, «от незнания к знанию, от неумения к умению»).
	- Принцип наглядности (осуществление связи между конкретным и абстрактным).
	- Принцип осмысленности (перенос имеющихся знаний в новую ситуацию).
	- Принцип сознательности и активности (применение знаний на практике).

	Содержательное описание каждого критерия

