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IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamMMa mo BHEypO4HOH nesitenbHOCTH «IlepBbie maru B XUMHUN
s 8-X KIIAaCCOB COCTaBJeHa B COOTBETCTBHH C TpeboBanusamu DenepanbHOTO
TrOCYJapCTBEHHOT0 00pa30oBaTEeIbHOTO CTaHJapTa oO01Iero oOpa3oBaHUsI BTOPOTO
MOKOJICHHUSI:
- [puMepHas OCHOBHas oOpa3oBareibHasi IMporpaMma OCHOBHOTO OOIIEro
oOpazoBanus  (omoOpeHapenieHueM  QeepaibHOr0  y4eOHO-METOJUYECKOTO
oObeuHeHus 1o 001eMy oopazoBanuio(ipoTokon ot 28 utoHs 2016 1. Ne 2/16-3) —
fgosreestr.ru;
- muchkMo MunoOpHayku ot 28.10.2015 r. Ne 08-1786 «O pabouux mporpammax
y4eOHBIX TPEIMETOBY;
- mucbMo MunoOpHayku oT 12.05.2011 1.  Ne 03-2960 «OO6 opranuzanuu
BHEYPOUHOM JIEATEIHEHOCTH;

- METOAHYECKHEe PEeKOMEHIAIUM 1O CO3JAHUI0 W (PYHKUMOHUPOBAHHIO B
00meo0pa3oBaTeJIbHBIX  OPraHU3AlMAX, PACHOJIO0KEHHBIX B  CEJIbCKOH
MECTHOCTH M MAJIbIX FOPOAAaX, HEHTPOB 00Pa30BAHHUS €CTECTBCHHOHAYYHOU H
TEXHOJOru4ecko  HampaBjeHHocTedn («Touka  pocra») (YTBep:KIeHbI
pacnopsizkenueM MunucrepcrBa npocBemenusi Poccuiickoit @enepauun ot 12
suBaps 2021 r. Ne P-6). — URL.: http://www.consultant.ru/document/cons_doc
LAW 374694/ (nata oopamenus: 10.03.2021).

[IporpamMma nocTpoeHa Ha CJIEYIOIUX TPUHLINIAX:

- IIpunyun nayunocmu (3HaHUSI OCHOBAaHBI HA OOBEKTUBHBIX HAYYHBIX (DAKTaX).
- Ilpunyun nocredosamenvHocmu u cucmemamuynocmu(o0y4eHue OT MPOCTOTO K
CJIO)KHOMY, «OT HE3HAHMSI K 3HAHUIO, OT HEYMEHHS K YMEHUIOY).
- [lpunyun mHacnaoHocmu  (OCYIIECTBICHHE CBS3M MEXIYy KOHKPETHBIM U
a0CTpaKTHBIM).
- IIpunyun ocmeiciennocmu (NEPEHOC UMEIOIINXCS] 3HAHUN B HOBYIO CUTYAIIHIO).
- IIpunyun cosnamenvnocmu u akmuenocmu (IPUMEHEHUE 3HAHUMA HA MPAKTHUKE ).
AKTYaJIbHOCTH MNPOrpaMMbl OOYCJIOBIIEHa TEM,4TO B Y4Ye€OHOM IIJIaHE
npeaMeTy«XuMus» OTBEIEHO Bcero 2 4aca B Hegento (8 kiacc), 4yTto Aaer
BO3MOKHOCTh C(DOPMHUPOBATH y yUalllMXCS JIMIIb Oa30BbIE€ 3HAHUS 10 NpeaMery. B
TOKE€ BpEMs BO3pACT 8-r0 Kjacca SIBISETCS BaXKHBIM JUIsl MPOGECcCHOHATHHOTO
CaMOONPEICIICHUS] IIKOJbHUKOB. BO3MOXHO, 4YTO MPOCHYBUIMHCA HWHTEpPEC K
XHUMHH MOKET TIEpPepacTy B OyIymIyto mpoheccuro.
AKTYaJIbHOCTBH JIaHHOW MPOrpaMMbl COCTOUT B U TOM, UYTO OHA HE TOJILKO
JTa€T BOCIIUTAHHHKAM TMPAKTUYECKUE YMEHUS W HaBBIKU, (DOPMUPYET HAUaJIbHbBIN
ONBIT TBOPYECKOW JEATEIIbHOCTH, HO W Pa3BUBAET HWHTEpPEC OOYYalolIerocs K



AKCTIEPUMEHTY, HAYYHOMY MOUCKY, CIOCOOCTBYET CaMOOIMPEEICHUIO yJallluXcs,
OCO3HAaHHOMY BBIOOPY Mpodeccur. Yyamniuecs CMOTYT Ha MPAaKTUKE UCTOJIb30BAThH
CBOM 3HAHUS HAa YPOKaxX XUMUU U B OBITY.

Ilenaroruyeckasi 1mejecooOpPa3sHOCTh 3aKJO4YaeTcsi B TOM, 4YTO 0a30BbIi
KypC IIKOJbHOUMPOTPaMMBI TIpeAyCMaTPUBAET MPAKTUUYECKUE PAOOTHI, HO UX SIBHO
HEJIOCTATOYHO, YTOOBI 3aMHTEPECOBATh  y4yallUXCSi B  CaMOCTOSITEIILHOM
MPUOOPETEHUHN TEOPETUUECKUX 3HAHUM M MPAKTUUYECKUX YMEHUN W HaBBIKOB. J[Jis
aToro B Kypce «llepBbie maru B XuMHUM» BKIIOUEHBI HanbOoJee pKUe, HaTJIsIHbIC,
UHTPUTYIOIINE IKCIIEPUMEHTBI, CIIOCOOHBIE YBJIEUb U 3aMHTEPECOBATH YUAIIUXCS
IIPAKTUYECKON HAYKON XUMHUEH.

B pamkax HamuoHaneHOTO TipoekTa «OOpa3oBaHHE» CO3/JaHUE LIEHTpa
€CTECTBEHHO-HAYYHON HAmNpaBlIeHHOCTU «Touka pocTa» MO3BOJWIO BHEIPUTH B
nporpaMMmy MUGPOBYIO J1aOOPATOPUI0 W KAYECTBEHHO W3MEHUTH TIPOIIECC
00y4YeHUS XUMHH.

KosndyecTBeHHbIE ~ AKCIEPUMEHTHI  TO3BOJIAT  MOJy4aTh  JOCTOBEPHYIO
uH(OPMAIIMIO O MPOTEKAHUU T€X WJIM WHBIX XUMHUUYECKUX MPOIEeccax, O CBOMCTBAX
BemecTB. Ha oOCHOBE MONy4eHHBIX SKCIEPUMEHTAIBHBIX JIaHHBIX OOyJaeMbIe
CMOTYT CaMOCTOSITEJIbBHO JIeJIaTh BBIBOABI, 000OINATh pPE3ylbTaThl, BBISBIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CIOCOOCTBOBATH  ITOBBIIIEHUIO
MOTHUBAIIMHM O0YUYEHUS KOJIbHUKOB.

eas mporpaMmmsi:

DopMUpPOBAHUE Yy YYaAIIUXCS HAY4YHBIX TMPEACTaBICHUN O XHWMHU B
MIOBCETHEBHOM JKM3HHM YEJIOBEKa uepe3 NpoOyKJAeHHE HHTEepeca M pa3BUTHE
npodeccroHaIbHBIX CKJIOHHOCTEH K MPEIMETY XUMHUSI.

3apaum:

OoOpa3soBaresbHbIe:

® pPACHIMPUTH KPYTro30p YUYaLIUXCSI O MUPE BELIECTB;

® CMOJIb30BaTh TEOPETUUECKHUE 3HAHUS IO XUMHUH Ha MIPAKTUKE;

® 00Yy4YUTH TEXHUKE OE€30MACHOCTH MIPH BBHIMOJTHEHUN XUMHUECKUX

peaKiuu;

e chopMHUPOBATH HABBIKK BBITIOJIHCHUS MTPOCKTOB ¢ Mcnoyib3oBanueM KT

1 1T pOBOTO 000PYIOBAHNS;
® BBISIBUTh TBOPYECKH OJIAPEHHBIX OOYYAIOUIUXCSA U MTOMOYb UM
IPOSIBUTH CeO04.

Pa3BuBarimue:

® CIOCOOCTBOBATh PA3BUTHUIO TBOPUYECKUX CITOCOOHOCTEHN 00yUarOIIUXCS,;

e dopmupoBats UKT-koMIIeTEHTOCTH;



BocnurareabHble:
® BOCHHUTATh CAMOCTOSITENIbHOCTD MPU BBHIMOTHEHUH paOOTHI;
® BOCIIUTAaTh YyBCTBO B3aMMOMOMOIIIH, KOJJIEKTUBU3MA, YMEHHE
paboTaTh B KOMaH/E; BOCIUTATh YyBCTBO JIMYHOMN
OTBETCTBEHHOCTH.

Cas3b coaeprkaHus MPOrpaMMbl BHEYPOUHOM JeATEJIbHOCTH C

y4eOHbIMHM NPeAMeTAMMU:

Kypc BHeypoUHOI1 1€ TEILHOCTH UICHHO U COJIEPKATEIBHO CBA3aH ¢ 0a30BBIM
KypCOM XUMHHM M TO3BOJIAET MOAJAECPKUBATH B3aUMOCBSI3 TEOPUU M MPAKTHUKH,
dbopMupyeT yCTOMUMBYIO MOTPEOHOCTh MPUMEHSTH MOJIYYECHHBIE 3HAHUS U HaBBIKU B
MOBCEHEBHOM KU3HMU.

[IporpaMmma mOCTpOo€Ha Ha OCHOBE MeEKNPEAMETHOW HHTerpamum ¢ (GU3UKOH,
MaTeMaTHKON, OMOJIOTHEN U JPYTUMH €CTECTBEHHO-HAYYHBIMU TIPEAMETaAMH.
Oco0enHOCTH peaau3anumn
NMPOrpaMMbl:

Bo3spact o0yuaromuxcs:

[Iporpamma opueHTHpOBaHa Ha BOCIIUTAHHUKOB B Bo3pacTe 14-15 net 6e3
CHEUHUATTBHOUIOATOTOBKH.

DopMBbI 3aHATHI:

B o6pa3oBarenbHOM Ipoliecce UCMOIb3YIOTCS pa3indHble (HOPMBI TPOBEICHUS

3aHTHUS:
° Oecenpl;
° JIEKIINH;
° CEMUHAPBL;

® [PAKTUYECKOE 3aHATHUE;

® XUMUYECKUU

JKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKYpCHU;

® BBINOJHEHHUE U 3aLIUTA TPOCKTOB.
Pesxkum nposegenus: 34yaca B rof - 1 pa3 B Henenmo. Bee 3aHATHSA 0 BHEYPOUHOU
NEATENBHOCTA  IPOBOJATCS  IIOCIE BCEX YPOKOB OCHOBHOI'O  pacHuCaHus,
MPOIOKUTENBHOCTh COOTBETCTBYET pekoMeHaanusam CanlluH, 1. e. 40 MunyT.
MecTo npoBegeHus: 3aHATUS MPOBOASTCS B yueOHOM kaOunete xumuu ['BOY
COMHI Ne 1 r. Hedreropcka.



3nopoBbecoOeperatoniasi opraHu3alys 00pa3z0BaTENBHOIO IpoIecca MPearnoaaraet
ucroiab3oBaHue GopM U METOJAOB  OOydYeHHMs, aJIeKBaTHBIX  BO3PACTHBIM
BO3MOKHOCTSIM IIKOJbHUKA: TPAKTHUYECKUE PAOOTHL,AKCIIEPUMEHTHI U OECEIbI.
Buabl 1eATeIbHOCTH: MPEIYyCMOTpPEHbI TeopeTtudeckue (204.) U MpakTUYECKHE
3aHsaTUA (144.).

Il1anupyeMble pe3yJbTaThl OCBOEHHSI 00YYAIOMIMMUCS MPOrpPaMMbl

(BHeYYEOHOI) BHEYPOUHOU TeATEJIHLHOCTH

JInyHOCTHBIE pPe3yJIbTAThI:

JIM4HOCTHBIE  PEe3yJbTAaThl OCBOCHHUS IMPOTPAaMMbl  OCHOBHOI'O  OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B Xo0Je O0y4YeHHsi XUMHMHU B €IMHCTBe Y4ueOHOIl u
BOCIIUTATEJIbHOM IeATEJIbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUUCKUMU
COITMOKYJIBTYPHBIMU ¥ JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMH B
oOIecTBe MpaBUJIaMU W HOPMaMU TIOBEJCHUS U CIOCOOCTBYIOT IIpoIieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIUN 00YUYaIOIINXCS.

JImgyHOCTHEIC pe3yJIbTaThI OTPAXKAIOT TOTOBHOCTD o0yJarommuxcs
PYKOBOJICTBOBATbCSI ~ CHUCTEMOW  TO3UTHBHBIX  IICHHOCTHBIX  OpPHUEHTAIlMH U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOILIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HaCJE€IMI0, TIOHUMAaHUs 3HAYEHUS XHUMHUYECKOW HAyKu B KU3HU
COBPEMEHHOI'0 OO0IIeCTBa, CIIOCOOHOCTH BIIAJeTh JOCTOBEpHOW HHpOpMAIUEH O
MEPEIOBbIX JIOCTHKEHUSIX U OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMAx M MpaBUIAX MEXKIMYHOCTHBIX
OTHOIIIEHWH B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, yUeOHOUCCIICIOBATEIIBCKOM, TBOPUECKON M JIPYTrUX BHJAX JEATCIbHOCTH,
TOTOBHOCTU K Pa3HOOOpa3HONW COBMECTHON JI€ATEIbHOCTH TIPU BBITIOJIHEHUU
y4eOHBIX, ITO3HABATCIBHBIX 3aJ1ad, BBIMOJHCHHH XHUMHUYCCKHX OSKCIICPUMEHTOB,
CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHMMAHHUIO U B3aUMOTIOMOIIN
B MPOIIECCE ITON y4eOHOM MesATeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TMOBEJICHUE U
MOCTYIIKK CBOUX TOBAPHUILEH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHMS MOCJIEACTBUNA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TMO3HAHHA .

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE W XHUMHUYECKOM pPEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKU M COCTaBJISIOIINEC
OCHOBY I TOHMMAaHHUS CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, NMpeACTaBICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PpAa3BUTHUSA MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOTHOM CPEIOi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEeIbHBIC MOTHBBI, HAIlPAaBJICHHBIC HA TOJYYEHHE HOBBIX 3HAHUU TIO
XUMUHM, HEOOXOIUMBIC JIsI OOBSICHEHHS HAOII0MaEMBbIX MPOILECCOB W SBJICHUH,



MO3HABATEIbHOM, WH(MOPMAIIMOHHOM M YHUTATEIBCKOW KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl ¢ y4e€OHBIMH TEKCTaMH, CIPABOYHOU
JUTEpaTypor, JOCTYHNHBIMH TEXHUUYECKUMHU CpPEACTBAaMU  MH(OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEeHHI0O U TMO3HAHHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CrOCOOHOCTh K caM000pPa30BaHUIO, MPOSKTHOM U UCCIIEI0BATEIbCKON JeATebHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHSI 00yUEHHUSI B JabHEHIIIEM;

4) popMupoBaHHUsI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 37I0POBbIO,
YCTAaHOBKH Ha 370pOBBIM 00pa3 JKM3HU, OCO3HAHUE TMOCIEJACTBUM M HENPHUATHE
BPEAHBIX  NPUBBIYEK  (YMOTPEOJICHHS  alIKOTOJIs, HAPKOTUKOB,  KypEHWHs),
HEOOXOAUMOCTH  COOJIIOICHUST MpaBUi  OE30MaCHOCTH MpH  OOpaIllEHUH ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEIbHOM JKU3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpPEC K MPAKTUYECKOMY H3YYEHUIO Mpodeccuil U TpyJa pa3IMdyHOro poja,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYJAOBOU JMEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHHUsI PEIMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIN BHIOOP WHAMBUIYTHHOM
TPACKTOPUU TMPOJOJDKCHUs] 00pa3oBaHUsl € YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIEIIHON
npodeccuoHaIbHON AESTENBHOCTH M Pa3BUTHUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOTIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3ZHU
Ha 3emie, OCHOBEe €€ CyIlIeCTBOBAaHMs, IMOHUMaHWE IIEHHOCTU 3J0pOBOTO U
Oe3omacHoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy W TICUXHYECKOMY 370pPOBbIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
npaBmJI 0€30IMaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKKE B CUTYaIlUsX,
YIPOKAIOIINX 3IOPOBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydaeMmble NpPU H3YYCHUH XUMUHU, IS
pelIeHus 3a7ay, CBS3aHHBIX C OKPYXKAIOIIEW NMPUPOAHOW CPEIOW, Il MOBBILICHUS
VPOBHS  SKOJOTHYECKOW  KYJIbTYphl, OCO3HAaHHA  TJIO0AIBHOTO  XapakTepa
AKOJIOTMYECKUX MpoOJeM M MyTed HMX pEUIeHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIIUIEHUSI, YMEHHUSI PYKOBOJICTBOBAaTHCSA MM B I0O3HABATEIIbHOM,
KOMMYHHUKAaTUBHOU U COLMAJIbHON IIPAKTHKE.

MeTanpeaMeTHBIMHU pe3yJibTaTaMu u3yueHus kypca«llepBbie maru B

XUMHUUN»SIBISIETCA()OPMUPOBAHNE YHUBEPCATBHBIX yueOHbIX AeiicTBuil (Y'Y /).
PeryastuBubie YY/I:
- CaMOCTOSITEIbHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO TPOOIEMY,
OTIPEJICIISITH 1EeNTb YIeOHOM JESITEIIbHOCTH;
- BBIJIBUTaTh BEPCHUU PEIICHUS MPOOJIEMbl, 0CO3HABATH KOHEYHBIN pe3ynbTar,
BBIOMPATh U3 NPEJIOKEHHBIX U UCKATh CAMOCTOSATENILHO CPEJICTBA TIOCTUKEHHUS
(S04



- OCYILECTBIIATH LI€JIENOIaraHue, BKII0Yask MOCTAHOBKY HOBBIX LIEJIEH,

npeoOpa3zoBaHUE MPAKTUYECKOM 3a/1auil B IO3HABATEIbHYIO;

- COCTABJISITh (MHAMBHUYaJIbHO WU B TPYIIE) IJIaH PEIICHUS POOIJIEMBI;

- paboTas 1o 1JIaHy, CBEpSITh CBOU JEHUCTBUS C LIENBIO U, TPU HEOOXOAUMOCTH,

UCIIPABIISITh OLUMOKHA CAMOCTOSTENBHO;

- YYUTBIBATH PA3HbIE MHEHHUS U CTPEMUTHCS K KOOPAUHALMU PA3TUYHBIX TO3ULIUMA

B COTPYAHHUYECTBE;

- B IMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSTEIHHO BHIPAOOTAaHHBIE
KPUTEPUH OLIEHKH.

ITo3naBareabHbie YY/I:

- AaHAJTM3UPOBATh, CPABHUBATH,KJIACCU(ULIIUPOBATH U 000011aTh (HAKTHI U

SIBJICHUS. BRISBISTHIIPUYMHEI U CIEACTBUS MPOCTHIX SIBJICHUM.

- OCYHIIECTBJISATH CPAaBHEHHE,KJIaCCU(PHUKALINIO,CAMOCTOSI TEILHO BHIOUpAsT

OCHOBaHHUS UKPUTEPUHU VISl YKa3aHHBIX JJOTUYECKUX OTEepalnii;

- CTPOUTBH JIOTHYECKOE PACCy’KJICHHUE,BKITIOYAIOIIEe YCTAHOBICHUE MPUUYNHHO-

CJIEJICTBEHHBIXCBSI3EH.

- €03/1aBaTh CXEMAaTUYECKHE MOJIEIH C BBIJICIICHHEM CYIIECTBEHHBIX
XapaKTepUCTUK OOBEKTA.

- COCTABJISITh TE3UCHI,PA3JIMYHbIE BU/IbI TUTAHOB(MPOCTHIX,CIIOKHBIX U T.I1.).

- mpeo0pa3oBbIBaTh HH()OPMAIUIO U3 OJJHOTO BUA B APYTroM(TabIuIly B TEKCT U
np.).

- YMeThb ONPEEsATh BOZMOXKXHBIE HCTOYHUKH HEOOXOIUMBIX

CBEJICHUH,IPOM3BOIUTH MMOUCKUH(DOPMAIIUH, aHATTU3UPOBATH U OIICHUBATH €&

JIOCTOBEPHOCTb.

- 000011aTh MOHATHUS - OCYIIECTBIIATH JJOTHYECKYIO ONEPAIlUIO TIepexoia OT

MNOHATUN C MEHBIIUM 00BEMOM MOHITUAM C OOJBIIUM 00BEMOM;

- CTPOUTB JIOTHYECKHUE PACCYKACHMSI, BKIIOUYAOIINE YCTAHOBIEHUE TPUYHHHO-

CIIeICTBEHHBIX CBSA3CH.

- OOBSACHATH SIBJICHUS, MPOIECCHI, CBSI3M U OTHOIIEHUS, BBIABISEMbIE B XOJ€

MCCJIeIOBaHUS, OCYIIECTBISATh BEIOOP Hanbosee 2 (HEeKTUBHBIX CITIOCOO0OB PEIICHUS

3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH.

KommyHnukaTuBubie YY/I:

- yMeTh (OPMYIHPOBATH COOCTBEHHOE MHEHUE U MO3UIHI0, apIyMEHTUPOBATh €€

Y KOOPJAMHHMPOBATH €€ C MO3UIMH MAPTHEPOB B COTPYAHUYECTBE IPU BBIPAOOTKE

OOLIEro peleHusi B COBMECTHOU JeATENbHOCTH;

- 0TOOpaXkaTh B PEUM COJIEPKAHUE COBEPIIIAEMbIX JEHCTBUI, Kak B (hopme

IPOMKOI COLIMANN3UPOBAHHON peun, Tak U B (OpMe BHYTPEHHEN peyu;



- yMETh apryMEHTUPOBATh CBOIO TOUKY 3PEHUS;
- YMETh OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYITHUYECTBE
HEO0OXOUMYIO B3aMOTIOMOIIIb;
- yMETh paboTaTh B IPYIIIE - YCTAHABIMBATH pabourie OTHOIIEHUS, 3)PEKTUBHO
COTPYJIHUYATH U CIIOCOOCTBOBATH MPOJYKTUBHOM KOOIIEpAIUH.
IIpeaMeTHBIMHU pe3yJbTATAMM U3YUYEHUSI TIPEAMETA SBIISIOTCS CIAEAYIOITUE
YMEHUS:
- OCO3HaHMUE POJIM BEILIECTB;
- OIIPEACIISITh POJIb PA3IMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;
- 00BSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE;
- PACCMOTPEHNE XUMUUYECKHUX MPOIIECCOB;
- UCTIONIb30BAaTh 3HAHUS XUMUH MPU COOTIOICHUH TIPABUI UCTIOIB30BaHUS
OBITOBBIX XUMHUYECKHX MPEIapaToB;
— pa3nuyaTh OomnmacHbIe U OE30IaCHbBIC BEIIECTRA;
- IPUBOJUTDH MPUMEPHI XUMUUYECKHUX MPOIIECCOB B IPUPO/IE;
- HAaXOJUTh YEPThI, CBUACTEILCTBYIOIIKNE 00 OOIIMX MPU3HAKAX XUMUUECKUX
IPOIIECCOB U X Pa3IUUMIX;
- ICTIOJIb30BaHUE XUMHYECKUX 3HAHUH B OBITY;
- 00BSACHSTH 3HAUCHHE BEIIECTB B )KM3HU U XO35HCTBE YEIOBEKA,
- 00BACHITH MUP C TOUKH 3PEHUSI XUMUU;
- hopMuUpoOBaTh MPEACTABICHUS 0 OynyIieM npodhecCuoOHATBLHOM BHIOOpE.
Kpome Toro, 3aHsaTHs npu3BaHbl NPOOYAUTH y YUAIIUXCS MHTEPEC K XUMHUYECKOM
HayKe, CTUMYJIHpPOBATh JalibHEWIIee H3yYeHHE XUMHUHU. XHUMHUYECKHE 3HaHWUS,
chopMHpOBaHHBIE HA 3aHATHAX, WH(DOpPMAIMOHHAS KyJIbTypa YYallUXCS, MOTYT
OBITH UCTIOB30BAHbI MU JIJISI PACKPBITHS PA3TUYHBIX MPOSIBICHUIN CBA3U XUMUU C
KU3HBIO.
OcHoBaHMeM [Js1 BblIeJleHUsI TpeOOBaHMH K YPOBHIO TMOATOTOBKH
oOydJarommxcs BBICTYIAET OCHOBHasi oOpa3oBaTenbHas mporpamma ['BOY COIII
Nel r. Hedreropcka.

Cnoco0bl1 onpeesieHusi pe3yJbTATHBHOCTH:
- Hauanvnoui xommponv (cenmadps) B BUAC BU3YAJILHOTO HAOIIOICHHUS
rearora 3a cCo0JII0ICHUEM BOCTIMTAHHUKAMU TEXHUKH 0€30MaCHOCTH, TOBEJICHUEM
py paboTe ¢ MOCIEIYIONINM 00CYKICHUEM;
-  Texywuiit konmponv (6 meuenue 6cezo y4eoOH020 200a) B BUAEC BU3YAJIbHOIO
HaOJIOJICHHs TleJlarora 3a IPOLIECCOM BBIMOJIHEHUS YYalllUMUCS MPAKTUYECKHUX
paboT, MPOEKTOB, WHIAWMBHUAYAJbHbIX 3aJaHUM, ydyacTHsi B NPEAMETHON Henele
€CTECTBO3HAHUS,



- Ilpomesccymounwiit Konmpons (memamuueckuii) B BUIE NPEAMETHON
JTUArHOCTUKH 3HAHUS I€TbMU ITPONIECHHBIX TEM;

- Hmozoewtii konmpop (maii) B BUIEC U3YUYCHUS U aHaIW3a NPOLYKTOB TpyIa
ydamuxcs (MpOeKTOB; cooO0IIeHui, pedepaToB), mpoliecca opraHu3aluu padboThl
HaJl MPOJAYKTOM M TUHAMUKH JINYHOCTHBIX U3MEHEHU.

®opmMbl YU4€éTa 3HAHMH, YMECHUI IPH peaTu3aliy NPOorpamMmabl.

- Ompoc;

- OO6cyxnenue;

- CamocrosiTenbHas pabora;

. TectupoBanue;

- [Ipe3enTanus u 3amuTa TBOPUECKOU pabOThI (MPOEKTHI U JIp. ).

B koH1ie yueOHOro roja o0y4aroniuiicss J0KeH BBIMOIHUTD U 3aIUTUTh MPOEKT.
(IMMpuaoxkenne 1. «Onucanne GopMbl MOABETEHUSI HTOTOBY).

ConepskaHue Kypca

HHCTpYKTa}K 10 TEXHUKE OE30MacHOCTHU MMPOBOAUTCA HA KaXKIOM 3aHATHH IICPCHA
IMPOBCACHUCM SKCIICPUMCHTA.

1. BBenenue
1.1 Beéoonoe 3anamue. 3HaKOMCTBO yYalIUXCsl C HOBBIM y4€OHBIM KYpCOM BO
BHEYPOUYHOU JEATEIHHOCTH.
1.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxXIeHNEe XUMUU Kak Hayku. CBs3b
XUMHH C MPAKTHUECKOM KU3HBIO YEIIOBEKA.
IIpaxmuueckas uwacmeo.
Co3nanue T1O3HABATEIBHBIX KPOCCBOPAOB M JPYIMX HHTEPAKTUBHBIX
yrnpaxHenuid Ha LearningAps.org mu MyTest.
2. JKcnepUMeHTAbHbIe OCHOBbI XUMHHU
2.1 Bewecmea. Ilpuemvl odpauienun c eewyecmeamu.
WN3yuenue mpaBuiI TEXHUKH OE€30MACHOCTH, MPEAYNPEkKIAONNX U
3anpemaronux 3HakoB. IlepBas momomib. IlpoTuBomokKapHble cpeacTBa
3aIIUTHIL.
3HAaKOMCTBO C BEIIECTBAMH, BCTPEYAIOIIMMUCS B OBITY: HOAHas HACTOiKa,
MeJllb, AQJIIOMUHHM, COJIb, MHILNEBAsE COJla, JUMOHHAs KHCIOTa, YKCYyCHas
KHCJIOTa, BOAA, MEAHBIM Kymopoc. OTinuuMe BemecTB Mo (PU3NUEeCKuM
CBOMCTBaM: arperaTHO€ COCTOSIHHE, LIBET, 3amaX, BKYC, PacTBOPUMOCTb.
[IpaBuna xpaHeHus BeHIECTB B JlabopaTopuu. TOKCHYHOCTH BEIIECTB JIS



2.2

2.3

KUBBIX OPTraHU3MOB OIpEACIsIeTCS WX XUMHUUYECKUMU CBOWCTBAMHU, UX
CIIOCOOHOCTBIO BCTYMAaTh B XUMHUYECKHE peakiuu. [IposiBICHUS TOKCUYHBIX
BEILIECTB Y YEJIOBEKA: XUMUUECKUHN 0KOT, pa3/IpaXKeHue CIU3UCTHIX 000JI0YEK,
KaTap JbIXaTeJbHBIX MYyTEeH, aNIEprU4ecKue pPeakiuu, OCTPhle IEPMATHUTHI,
KaHILEPOr€HHOE JEUCTBUE, TMOPAXEHHUS OPraHOB, BO3MOXHOCTHb JIETAIBHBIX
ucxonioB. [IpaBuna orGopa BemiecTB (TBEpAbIC, TOPOIIKOOOPA3HBIE, KUIKHE,
BOJIHBIE PACTBOPHI, 0C000€ BHUMaHUE — pab0Ta TOJIBKO C MaJIbIMU O00OBbEMaMHU
BCIIIECTB).

Tecm Ha ocHOBe 3amanuii U3 oTkpbiToro 6anka OUIIN (pazmen «Metombl
MTO3HAHUSI )

Ilpasuna oe3onacnoii pabomel npu npogedenuu Ikcnepumenma. Texnuka
aadopamopnlx pabom.

3HaKOMCTBO C J1a0OpaTopHBIM O0OpYJAOBAaHMEM: CTEKJISHHAs TIOCyna
(XUMHYECKHE CTaKaHbl, KOJOBI, BOPOHKHU, JICIUTEIIbHBIC BOPOHKHU, MEpHas
1oCyjia), BEChl, INTATUBBLI JJIi TPOOUPOK U TPUOOPOB, HArpeBaTEIbHBIN
npubop-cnupToBKa, hapdoposas mocyna (BeIapuBaTEIbHBIC YaIllKH, TUTJIH,
CTYTIKH, IITATEIN) U JIP.

besomacnas pabota co cTekioM, MpoOKamMu (IEMOHCTpals Pe3KH
CTEKJITHHBIX TPYOOK, X HarpeBaHus sl K3MEHEHUs (POpMBI).
IIpakmuueckas uacme.

CoOopka mnpubopa misg mnonxydeHus ra3oB. I[IpoBepka Ha TE€pPMETHYHOCTb.
3akperuieHre ero Ha mraTtuBe. PUcyHok mpubopa rpu noMmoriu tpadapera.
Hazpesamenvnvie npuoopboi.

CmuproBka. ['azoBas ropenka. Ilnutka. Bopsnas Oans. Hasnauenue
HarpeBaTeIbHBIX TPUOOPOB.

N3yyeHnue CnupTOBKU: COCTABHBIC YACTH M MX () YHKIIHSL.

["oproyee TOTUIMBO 711 COMPTOBOK: ATHIOBBIA ciupT. OCOOCHHOCTH peaKInu
rOpeHusi: BbleeHue Teria u ceera. Cyxoe roprouee

[IpaBuiia HarpeBaHusi NPOOUPOK C BOJAHBIMU PacTBOpaMH (MPEABAPUTEIbHBIN
MPOrPEB BCEH TOBEPXHOCTH, O0S3aTENbHBIN HAKIOH MPOOUPKH, OTBEPCTHE
MPOOUPKHU «OT ce0s», 3aKpeIyICHUE AepKATENS IPOOUPKH).

Hcnonp3oBanue TUrien npu nNpokKaivuBaHuM BemecTs. HazHauenue onepanuu
MPOKAJTUBAHMUS.

lIpakmuueckas uacme.

N3yuenune miamenn. PucyHok nmiaMeHu.



2.4

2.5

COopka mnpubopa s BbIIapUBaHUs COJMM  (KOJBLIO HAa  IITaTHUB,
BbIIIapUBaTeNIbHASl YalllKa, BOJHBII pacTBOp COJM, CHOHPTOBKA). PUCYHOK
npubopa npu nomouu Tpadapera.

Yucmole eewyecmea, o0cooo uucmole eeujecmea. Ilpumecu. Cmecu.
CrnocoObl  OYMCTKM BEUIECTB OT NpUMEcCed U pa3JeleHus CMeceil.
@unbrpoBanue. lleperonka. Kpucramnmuzanus. PasneneHwe ¢ MOMOIIBIO
MarHuTa, JeJUTEIbHON BOPOHKHU

IIpakmuueckas uacme.

| BapuaHT: cMech pEYHOTI0 MECKA U caxapa.

2 BapUaHT: CMECh PEYHOI'0 MECKA U OBAPEHHOM COJIH.

CocTaBuTh  CXeMy  MOCHEAOBATENbHOCTH  omepauuii  (pacTBOpEHHUE,
¢unbTpoBanue, BbinapuBaHue). CpaBHUTH M OOCYAMTH pPE3YJIbTAThl JIBYX
BapuaHToB. OOpaTuTh BHMMaHHE Ha CMECh caxapa U mnecka (y HEKOTOpBIX
Yallkd MNOKPBUIMCh KOPUYHEBON Maccoii), Ha BaXKHOCTh YCIOBUI TPOBEACHUS
AKCHEPUMEHTA, B JAHHOM CITy4ae Ha CBOEBPEMEHHOE MPEKPAIIEHUE HarpeBa.
MemoOvl noznanus ¢ ecmecmeo3HaHuu.

HaGmonenue. DxcniepuMenTt. MonenupoBaHue.

VYcnoBus mpoBeaeHUsT HAOMIOACHHS KaK OCHOBHOTO METOJla ITO3HAHMUS.
MBICIIUTENBHBIA U PEAIBbHBIA JKCIIEPUMEHT. YHUBEPCAJIIbHBIE 3HAHUSA
YeJIOBEYECTBA HA OCHOBE HaOMtoAeHUsI. DU3NYECKUe U XUMUYECKUE SIBJICHUS.
IIpakmuueckas uacme.

bpoyHoBckoe nBMXKEHUE 1MOA MUKpockornoM. OOHapy)eHHUE KUpa B CEMEHax
nojnconHeunrnka. OOHapykeHHe Kpaxmana B Kaprodene. OOHapyxeHHE
YIJIIEKUCIIOTO Ta3a B BBIIBIXaeMOM Bo3ayxe. JloOaBieHre TMMOHHON KUCIOTHI
B yail. OpopmiueHue padoThI.

Ha3Banwue onbita Kak BeIIOIHSAIN Yro Habaromanu

2.6

OOpatuTh BHUMaHWE Ha MPAKTUYECKUE 3aJaHUS MPOIUIBIX 3aHATHI.
AKIIEHTHPOBATh, YTO METOJI HAOIIOJCHUS — OCHOBHOW METO]I TO3HAHMUS.

Booa. Pacmeopei. Mopckasa u npecnasa eooa. buonozuueckue scuoxkocmu .
KpOBb, JiMM(a, KICTOYHbIH COK. OKOJOTMYECKHE MPOOIEMbl BOJBI.
DNEeKTPONPOBOAHOCTh KaK CBOMCTBO pPAacTBOPOB 3JIEKTPOIUTOB (IIpaBuiia
0€30MacHOCTH C IEKTPONPUOOpamMu).

IIpakmuueckas uacme.

OnpeneneHue ¢ TMOMOMIBIO JJIEKTPONPOBOJHOCTA PACTBOPOB: B KaKOM
XUMUYECKOM CTaKaHE HaXOAWTCS JUCTWIIMpoBaHHas Boja. JlaHel Tpu
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pacTBopa: pacTBOp MOBAapEHHOH COJH, PacTBOp caxapa, AUCTUILTUPOBAaHHAS
Boza. OopmieHue paboTHL.

HazBanue pactBopa Yro Ha0I01aeM (3aropaercs
JIAMIT0YKa UJTH HET)

Kak pacno3naTth: B KakoM CTakaHe — JUCTWUIMPOBAHHAs BOJa U PACTBOP
caxapa. JlomkHBI TPEMIOKUTH JBa CIOCO0Aa: OPraHOJENTUYECKUN U
BBITTAPUBAHMUE.
[Ipoext «M3rotoBineHne caMoOJeIbLHOTO mpudopa JUisl  UCCIETOBAHUS
3JIEKTPONPOBOTHOCTH PACTBOPOBY

2.1 Maccoeasa O0ona  pacmeopeHHo20  eeujecmeq, UIU  NPOUEHMHAA
KOHUEHmpayus 6euiecmaea 6 pacmeope.
B3pemmuBanue. PaznoBecwl. HaBecka. MepHas mnocyna (MEpHBIE CTaKaHBI,
KOJIOBI, IIUJIMHIPHI).
IIpakmuueckas uacme.
[IpurorosnieHre pacTBOPOB MOBAPEHHOM COJIU 3aJaHHON KOHIEHTPAIUH.
[IpuroroBiieHHEe MUIMYYErO HATUTKA U3 MULIEBON COJbI, IUMOHHOW KHUCIIOTHI,
caxapa M acKOpOMHOBOW KHCJIOTBHI: Ka)ias rpyla ONpeessieT KOJIUIeCTBO
BEIIECTB Ha cBoe ycMoTpeHue. CpaBHeHHE U 00CYXJI€HHE MPUTOTOBIECHHBIX
HAIIUTKOB C T.3p. BKyca, ¢pukcanuu HabmonaeMbix 3QGeKToB, pacyeToB WU
BBINIOJIHEHUS «HA TJIa30K», SKCIEPUMEHTAIbHON KYJIbTYPBHI.

2.8 Hacvluennule u nepecvlujeHHble pACmeopbl.
Memoouxa evipaniueanua Kpucmaninos. Monokpuctania. Kpucraiumaeckue
Ipy3bl. UTO Takoe «3aTpaBKay.
JleMoHcTpanus nepechbIIEHHOI0 pacTBOpa aleTaTra HaTpus.
IIpakmuueckas uacme.
[IpuroroBiieHNE HACBIIIEHHBIX U MIEPECHIIIEHHBIX PaCTBOPOB. IIpurorosnexue
BOJIHBIX PacTBOPOB MEIHOTO KyIlOpoca, XJOpHWAA HATpHUs, Caxapo3bl I
BBIpAIlUBAaHKUS KPUCTAJUIOB. BpIpalmiuBaHWe KpUCTAJLUIOB W3 PacTBOpa
KaMEHHOW COJIM W HOJUPOBAHHOW COJIM: €CTh Ju pasHuna. [louemy s
BBIPAIIMBAHKS KPUCTAJUIOB KaMEHHAas COJb Jydlle, YeM HOJAUPOBAHHAS.
[TonydyeHne OKpalIeHHBIX KPHUCTAUIOB COJIM C MCIIOJIb30BAHHEM MHUIIEBBIX
KpacuTenend. BplpalminBaHWE KPHUCTALUIOB MENHOIO KyNopoca W3 BOJHO-
CIIUPTOBBIX PACTBOPOB.

3. 3HakoMHMCs ¢ MUPOM HAHOYACTHII
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3.1 Mooenuposanue. Monenu B ecTecTBO3HaHMM (IJ100YyC, KapThbl, (U3HUECKHUE
MOJIeNId, OHMOJOTMYECKUE MYJSKHU, KpUCTAINIMYECKuEe pewmeTku). Monaenu
aTOMOB U MOJICKYJI B XUMUHU.

IIpaxmuueckas uacmeo.
N3roroBnenue wmojene MOJIEKYJ U3 TMOJIPYYHBIX cpeAcTB. Pabora
BOOOpaXeHUSI.

3.2 Cmpoenue seujecmea. Pazmepvt uacmuy. Hanouacmuuypt.

IIpoexmnas 3aoaua Ne 1. Kak y3HaThb NpUMEpHbIE pa3Mepbl BUTAMUHHOIO
npaxe «YHAEBUT», «PeBUT», YyNaKOBKM KOTOPBIX PacHoJIOKEHbl y Bac Ha
CTOJIaX, HE OTKphIBasi OaHOYEK.

Ilpoexmuas 3aoaua Ne 2. Y Bac Ha cTOnax HaxoAATCs MEPHBIA LIMIUHID,
Kosi0a ¢ BOJIOM, BEChI PHIYAXHOTO TUIa ¢ HabopoM pa3HoBecoB. [Ipennoxure
CrocoObl  OMpeNeseHUus] pa3MEpPOB  MOJIEKYJ BOJbl (IIPAKTUYECKUH U
TEOPETUUYECKUI).

Bonpoc: OtHocuTCs 11 MoJieKyJia BoJbsl K HaHowyacTuiam? Ilouemy BuUpycChI
Ha3bIBAIOT HAHOPOOOTAMU?

3.3 Konnouonvte cucmemovl: nouea, 2iuHa, NPUpPoOHbvle 600bl, 6030yX ObIM,

Munepanwl, Xx1ebd, MOJ0KO, Macio, Kpoev...Konnououvie u ucmunmnsle
pacmeopour.OnTueckue  cBoiictBa:  «dddexkr  Tunmans»,  «IBIEHHE
UCKpAImMXcs  cinoeB».  KommowaHele  4acTMORI M UX  pa3Mephl.
Oxcnepumenmanvuasn 3adaua Ne 1. Ha cTomax: nazepHasl ykazka W Jia3epHBIN
(OoHApUK C KPACHBIM JTy4OM, JBAa XUMHUYECKUX CTAKaHA: B OJJHOM 3aBapCHHBIN
MaKeTHK 4asi, B IpyroM — yucTas Boaa. [Ipomycture iayd nazepHoro oHapuka
yepe3 crakaHbl. B KakoM cTakaHe, I0-BallleMy MHEHUIO, HaXOJIUTCS
KoJutouiHast cucteMa? Ha ueM OCHOBBIBAE€TCS Ballle MPEANOJIOKEHNUE?
IOxcnepumenmanvuas 3adaya Ne 2. Bam BbIIAHBIPACTBOPHI alleTaTa CBUHILIA
Pb(CH3COO); wu wmommnma kamusi Kl, mTatuB ¢ mpoOupKamu, CHHPTOBAs
ropenka, mpooupkoaepkarens. B mpobupky Haneiite 2 mi pactBopa Kl
(BeicOTOM 2 cM) m 3arem mnpwieite 2 wmi pactBopa Pb(CH3COO);
OO6pasyercs xenTelii ocagok. Harpeiite nmpoOupKy 10 pacTBOpPEHHS OCaIKa.
3atem oxJsiaaute NpoOUPKY OKOJIO 2-3 MUH M IOMEUIAEM B COCYJ C XOJIOIHOM
nensHon Bojoil. YUrto nHabmomaete? YUTO NPOUCXOAUT MNPHU BCTPSIXUBAHUU
npooupKu?
Nrtak, BBl TOJABKO YTO OOHAPYXKWIM pa3iduyue MEXJTy HCTUHHBIMU
pacTBOpaMU W KOJUIOMJHBIMU pacTBOpamu. BrocienHux Bbl HaOI0Aau
nposiBieHue ontudyeckux 3ddexron: «3ddexr Tungans» (3kcm. 3ama. Nel) u
«SIBJICHUE UCKPSAIIUXCS CI0eB» (IKCT. 3aa.Ne2).
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Bompoc: Kak pgoxa3aTe, 4TO MBUIBHBIA pPACTBOP SBISAETCS KOJUIOMIHOW
cucrtemoii? (ITo paccesHuto cBeta B pacTBOpe -KOHYC Tunmas).
UTO mpoUCXOAUT €ClId B MBUIBHBIM PacTBOp J00aBUTH MOBAPEHHYIO COJIb?
(ITpo3paunblii mpexae pacTBOP pPE3KO MYTHEET, 00pa3yloTcsi KpyIHbIE
XJIOTbST). 3HAKOMCTBO C SIBIICHUSIMU KOATyJISIIIUU U BhICAJIUBAHUS.
llpoexmnas 3a0aua Ne 1.]]Ba ydaeHUKa TPUTOTOBUIIA CMECH U3 PACTUTEIHHOTO
Macja ¥ BOJbI: J00aBUB MOJOBUHY 4YalHOU JoxKku Macina B 200 M BOIBIL.
OnuH W3 HUX YTBEPXKIAET, UYTO IMOJYyYCHHAss CMECh SIBISICTCS KOJUIOUIHBIM
pacTtBopoM, a Jipyroi 3to otpunaer. Kro npas? CBOil OTBET WLIIOCTPUPYUTE
cHuMKaMu Ha MoOminsHOM Tenedone. (I[IpaBbl 006a yuenuka. Bee 3aBucur ot
0COOEHHOCTEW NPUroTOBIEHUS cMecHu. Eciu mpocTo pa3MemiaTe Macio B
Boze, To KoHyc Tunnans He HaOmogaercs. Ecnu jke akTHMBHO B30asIThIBATh
CMeCh B TEUEHHME HEKOTOPOrO BpPEMEHH, TO CMECh MYTHEET U B TaKOM
pacTBOpPE XOPOILIO BHUJAEH KOHYC PACCESTHHOIO CBETA, TO €CTh MOSBIISIOTCA
MEJIKOJMCIIEPCHBIE YaCTHUIIbI KaleJIeK Macia).
BriBOI: KOJUTOMHBIE PACTBOPHI MOXKHO OOHAPYXKUTh MO ONTUYECKOMY TECTY
«bhdext Tunaans», KOTOPbI 0OHAPYKUBAETCS, €CIIU KOJUIOUHBIE YACTHUIIBI
HE MPEBBIIAIOT TUANa30H HAaHOPa3MEPOB.

3.4 Memoowt u cpedocmea IMRUPUUECKO20 UCCTEO06AHUS .
Ha npeapinymux 3aHsATUsAX Bbl  BBINOJHSUIM  AKCHEPUMEHTAIBHBIE U
NpOEKTHbIE 3amaud. Kak Bbl JymMaere, KakMe€ METOAbl HCCIEIOBAHUS BbI
UCIIOJIB30BANIN?
1. HaGmrogenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHHe
BcnomHuTe 3amanusi, IpOCMOTPUTE CBOM 3alUCH M MPOKOMMEHTUPYUTE UX C
TOYKM 3pEHHS] HCIOJIb30BAaHHBIX METOAOB HCCieAoBaHUsA. Yem BB
MOJI30BAIUCH, YTOOBI PEITUThH TTOCTABICHHYIO MEpPEe]] BaMU MPOOJIeMy.
lIpoexmnas 3aoaua Ne 1. Haiinute, yeMy paBHa IJIOTHOCTh aJIIOMUHHEBOMN
(GoNbru ¥ METHOM WM CTAJIbHOW OOJBAaHKU HEMPABUIBHON (OPMBI, KOTOPHIE
JeKat Ha Bamux ctojax. et o0cyxnenue.
JIOJDKHBI TIPEUIOKUTh IUIaH PEIICHHUs] 3TOW 3a7ayd, ONPENEIUTh Kakue
HEO0OXOIMMBI U3MEPUTEIBHBIC MPUOOPHI IJIS1 PEIICHUSI TOH 3aa4H.
CpaBHUTH HalJIEHHOE 3HAYEHUE TJIOTHOCTH AJIOMUHUS, MEJIU UM CTajlu CO
CIIPABOYHOM BEJIMYHUHOM.

3.5 Kak cmenenv usmenvueHHocmu eiusem Ha O0O0WYI0  NAOUWLAOD
conpukacaruwuxca yacmuy. OObEMHbBIE B3PbIBBI HA MYKOMOJIBHOM 3aBOJIE,
JPEBECHO-CTpYKeuHOM Tpeanpustuu.lloueMy Henb3s MCMOIB30BaTh OCH3UH
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JUTSL pO3KUTa APOB. BCIOMHUTE «4TO TaKoe IJIOMIAbY», «EANHULBI U3MEPEHUS
TUTOLIAM.

IIpoexmnas 3a0aua Ne [. Y Bac Ha cTojlax HaxoAsaTcs nubo Kyouk PyOuka,
nub0o MajeHbKas yMakoBKa caxapa-padunana. Haiiaure miomans 1eaoro
KyOHMKa 1 OOIIYIO IUIOIIAlb 9 MajbIX KYOMKOB, U3 KOTOPBIX COCTOUT OOIBIION
KyOMK; WJIM LIEJON YMakoBKH caxapa ¥ OOLIyI0 IUION[aJb BCEX KYCOUYKOB
caxapa B YymnakoBke. CpaBHUTE 3HAayYeHUs IUIOWIAAM LENOM QUrypsl u
cymMMapHOi momanu ee yacted? Kakyr 3aKOHOMEPHOCTbH MBI MOYXKEM
Ha0I01aTh?

3.6 Hanooovekmovt u 00ycnoeineHHOCmbd UX YHUKATbHBLIX CBOUCHME PEe3KUM
yeenuuenuem njaouiaou nOGEPXHOCHMU YACMUY: HAHOYACTHUIbI, HAHOIUICHKH,
HAaHOBOJIOKHA,  HAHOTPYOKH, HAHOLIAPUKH, JACHAPUMEpPHI,  LIEOJIMTHI,
KBAHTOBBIE TOUYKH.

Ilpoexmnas 3adaua Ne 2. Yxo nocs umeer qiuuHy 12-13 MM, a yacrtuna
marHetuta Fe304 — 20 um. YBenmnubre ux B 1 mmmmmapn pa3. C kakumu
o0BeKTaMHU BBI Tenephb Oynere ux cpaBHuBaTh? Kakue ¢puzndeckue BeTUINHbBI
U3MEHSIIOTCS] TPU U3MEHEHUH JTMHEHHBIX pa3MepoB?

Ilpoexmnas 3adaua Ne 3. CkoynbKO JTUCTOB Oymaru A4 BoimeT B CTakaH
oovemom 100 mu?

Kaxmoit rpynme BbIIaHbl JUCTBI Oymarn A4 W XUMUYECKHE CTaKaHbI
ooveMom 100 mu. Kaxknas rpynmna uiier oTBET Ha 3TOT BOMPOC.

[Ipennaraem momoIb: COMHUTE JUCTHI B KOMOK. CKOJBKO KOMKOB Oymaru
BOIILJIO B OJINH CTakaH?

Haiinute momans otaensHoro nucra A4 W IUIOMIAAb TMOBEPXHOCTU
XUMHYECKOro crakaHa. HalauTe cymMMapHylo IMomagbr KOMKOB Oymard,
HaXOJAIMXCSA B CTaKkaHe?

JlenaioT BBIBOJ: OHAa OKazajach 3HAUUTENIHHO OOJIbLIE MJIOUIAAN MOBEPXHOCTH
CTaKaHa.

Kakum o0pa3oM Mbl yBEIUUMIN CYMMapHYIO IUIONIAb TOBEPXHOCTH Oymaru?
(YmenblieHnemM o0beMa OJIHOTO JIMCTA)

3.7 Hanoobvekmol u 00yC/106/1eHHOCHb UX YHUKAJIbHBIX CBOUCHIE DPE3KUM
yeenuuenuem niaouiaou nO6EPXHOCMU Yacmuy: HAHOYACTULbI, HAHOIUICHKH,
HAaHOBOJIOKHA,  HAHOTPYOKH, HAHOLIAPWUKH, JACHAPUMEPHI,  LICOJUTHI,
KBAaHTOBBIE TOYKH.
llpoexmnasa 3adaua Ne 4.Haiinute mniomaab CBOEM YepemHOl KOpOOKU U
CPaBHHUTE €€ C IUIOIIA/JbI0 MOBEPXHOCTH OONBIIMX MOJYIIAPUN W YEPErHON
KopoOku, ecan S(xopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rae r=C/2x.
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OObsicHeHue: OojblIas IUIOMIAAb OONBIIMX MOJAYIIApUH  OOBACHAETCA
HaJIM4YUEeM MHOTOYMCIEHHBIX CKIIAJOK.

Oxcnepumenmanvnas saoaua. Ha cromax HaxoadTcs — CTajbHas KHOIIKA,
KEJIe3HBbI T'BO3/lb, KyCOYEK MEIHOM IMPOBOJOKH, MEIHAsl CKpEIKa, TPaHyJIbl
NTIOMUHUS U LMHKA, IITAaTUB C MpoOUMpKaMH, cojisiHas kuciota. [lomecTure
MPEAJIOKEHHbIE TeJa HAa JTHO MPOOMPOK U 100aBbTE 3aT€M COJIIHYIO KHUCIOTY
(BeICOTaA CTON0A KUAKOCTH TIpUMEpPHO 1,5¢cm).

Onuiure, 4TO BbI HAOIIOAAETE B KaXKI0M U3 TPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMUYECKUM PSJIOM HAMPSKEHUN METalIOB.

HaszBanue oOnekTa Hazsanue Yro gadmomaeMm | JleBee miu
MeTana, u3 npaBee
KOTOPOTO OTHOCHTEILHO
clienaH OOBEKT H» B 31/xum
pAny

BriBOZI: C KMCITOTOM B3aUMOAEUCTBYIOT METAIUIBL: ... .......
C KHCJIOTON HE B3aUMOAECHCTBYIOT METAJIBL: ........
- 3aganue mo yueOHnKy M.A. AXMeToBa: 03HAaKOMbTECh C TEKCTOM Ha c. 13.
- C kakuM BBl CTOJKHYJIHCH NpoTHBOpeunemM?  Menp u cepeOpo B
HAHOCOCTOSTHUSIXCIIOCOOHBI B3aUMOJIEUCTBOBATh C KHUCIOTaMU. Y BEIMYEHUE
IUIOIAIA TOBEPXHOCTH PEArUPYIOIINX YaCTHUIl BIUSET HE TOIBKO HAa CKOPOCTh
peakiuu (0ObEMHBIE B3PBIBBI), HO M HA XapaKTEP XUMUYECKUX CBOMCTB.
[IpoekTt «B mouckax KOJJIOUIHBIX PACTBOPOB»
4. XuMHs HA CTPaXKe 310POBbSI.

4.1 Hoo. Boszouka iioda. Hoo us anmexu.
IIpakmuueckas uacme.
N3roroBnenne wmojaenu MOJIEKYJbl Hopa. DnexTpoHHas, rpadudecKas
dbopmyna Hioma
[IpoexT «OO0HapykeHHEe KpaxMmaia B IPOAYKTaX MUTAHUS.

4.2 «Mapzeanuyoexka». Ilepmanzanam kanus. Mapraseny W €ro CTEICHH

OKHCIICHUS

lIpaxmuueckas yacmo.
OmnpeneneHne MaccoBOM 10U KUCIOPO/ia B MOJIEKYJIE IEpMaHraHaTa Kajausl.
Pacuet oTHOCHUTENBHON MIJIOTHOCTH KUCIOPOJIA IO BO3AYXY.
CoOopka npubopa A MOTyUYECHHs] KUCIOPO1a METOJIOM BBITECHEHHUS BO3/yXa.
DOKCnepuMeHT: cOopka mpubopa sl Ppa3loKEeHHs MepMaHraHaTa Kallus.
KauecTBeHHas peakius Ha KUCIOPO/.
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[[BeTHBIE peakUU C MEpMaHraHATOM Kaius (Hamp., MepMaHraHaT Kaius |
cyab(hUT HaTpus, Ap.)

4.3 Ilepexkuce 600opooa. Ceoiicmea u npumeHeHue NePoOKcUOa 6000pood.

CreneHpb OKUCIEHUS KUCIIOPOa B MOJIEKYJIE€ IEPOKCHUIA BOJOPOAA.

Peakius paznoxenus nepokcuaa Bojgopoaa. Kak mpoBecTy 3KCEpUMEHT.
Karanuzaropsl. Oxcun mapranua (1V), depmeHT kaTtanasa — KaTaau3aTopbl
peakuuu pa3aoKeHus.
IIpaxmuuyeckas uacmeo.
Oxcun mapranina (I1V): Hanucate GopMyiy BEIIECTBA U ONPEACIUTH CTCTIICHD
OKHUCJICHHS.
Tpu npobupku, B KaxaoW HAXOAUTCS HECKOJbKO MJI alTe4YHOM IepeKUCH
BOOpoJa. Bo BTOpyI0 U TpeThio MPOOUPKU MOMECTUTE COOTBETCTBEHHO OKCHUJL
mapranna (IV) (Ha KOHYMKE MIMaTeNs) U CBEXKEHATEpTHIM KapTrodenb (Ha
KOHYHUKE IITIaTeNs).

Howmep npoOupku | Uto nobaBuiu Uro nabmonaem

Hamucath ypaBHEHHEe peakiuy ¢ 0003HAYEHUSIMH YCIIOBUM €€ IPOTEeKaHUS.
[Ipoucxomutr nu peakuus B mnepBoit mpodbupke? I[lpenmoxure mpubop s
MOJIyYEHUSI BOJIOPOIa MPHU Pa3I0KEHUHU MMEPOKCHIa BOAOPO/IA.
4.4 Ayemuncanuuunosaa kucioma. Ackopounoeasa kuciaoma. KucioTHOCTH
cpeabl.pH — HHAUKATOPBI CBOUMH PYKaMH.
llpakxmuueckas uacme.
Onucanue bu3HUecKnx CBOWCTB. [IpurotoBneHue pacTBOpPOB
aleTUJICATUITNIIOBONM W acKOpOMHOBOW KHCIIOT. JlelicTBHE WHIWKATOPOB
(penondranenna, TakMyca 1 METHIIOPAH)Ka) HA UX PACTBOPHI.

WHUKATOPBI AneTuicanunuioBas AcCKOpOMHOBAs KUCIIOTA
KHCTIOTa

denondranens

Jlakmyc

METHIIOpaHX

[IpuroroBienne oTrBapa KpacHOM KamycTbl. HaOmioleHne W3MeHEHUsl LBETa
OoTBapa B pa3HbIX pacTBOpax (YKCYCHasi, TUMOHHas, aCKOPOMHOBAsI KUCIIOTHI,
MOBAPEHHAsA COJIb, TA3WPOBAHHAs BOJA, HAIIATBIPHBIN CIHPT, MHIIEBAsI COAA,
pPacTBOp MbLIA U CTUPAJIBHOTO MOPOIIIKA).
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B3aumoneiicTBue ackopOMHOBOM KHCIIOTHI ¢ ogoM. Bonpoc: a1 kakux uenei
MOXHO HCIOJB30BaTh 3Ty peaknuio? (s oOHapyKeHHs acKOpOMHOBOM
KHUCJIOTBI B TPOIYKTaX IMUTAHUS).

1 pearent 2 peareHT Urto HabmromaemM mnOpu HX
acKopOMHOBAas mon B3aUMOJICHCTBUU

KHUCJIOTa

duznueckue duznveckue

CBOICTBA: CBOMCTBA: .........

4.5 «3enenka» wunu Opunnuanmosgviii 3enenwtit. lBeT mNOPOIIKOOOPa3HOTO
OpWITMAHTOBOTO 3eJ1eHO0T0. [IpakTrieckoe 3HaUCHHE U TIOJTyYCHHE.
IIpakmuueckas uacme.
dusnyecKkrue CBOMCTBA OPUILTMAHTOBOTO 3€JIEHOTO
Kak pnokazaTe mOJIMHHOCTH OpWITMAHTOBOTO 3ejeHoro. IIpomenenue
MIOCJICIOBATENILHBIX PEAKIIU B OJTHON MPOOUPKE ¢ OpWIIITHAHTOBBIM 3€JICHBIM:
BHayajie B MPOOUPKY M00ABUTh KOHIIEHTPUPOBAHHOW COJITHOW KHUCJIOTHI, a
3arem pactBopa mienoyn NaOH. Odopmienne paboThl MO CBOEMY
YCMOTpEHHUI0.  3aTeM  OOCYIuTh: Kak 3adUKCHPOBAIM  PE3yJIbTAThI
AKCIIEpUMEHTa (M3MEHEHHUE 1IBETa, BBINAJCHUE 0CAJIKA).

[TpoexT «MOXKHO JI1 UCTIOJIB30BaTh OPUIUTMAHTOBBIN 3€JIEHBIN KaK UHIIUKATOP
KHUCIIOTHOCTHU CPEABD

4.6 «MbLno uydecroey: X031MCTBEHHOE U TyaJIETHOE, KUJKOE U TBEPJIOE.
IIpakmuueckas yacme.

JlelicTBHE JIakMyca Ha pacTBOP MbLIIa, pACTBOP CTUPAIBHOTO MOPOIIKA
(moKa3aTenbCTBO IIETOYHOrO XapakKTepa MOWIMMUX cpeAcTB). M3yueHue
ATUKETOK TBEPAOrO0 U XKUJKOrO MbLIa (pa3ivuyhe B XUMUYECKOM COCTAaBE).
PactBopenne MpuTa B JKECTKOM W JUCTWUIMPOBAHHOW Boje. Oddext
Tunnans.
[IpoekT «MpuioBapeHuE»

5. Xumusa numm

5.1 Caxap, kpaxman, yennion03a — poOCHMEEHHUKU 2/THOKO3bL.

Uro Takoe pguaber. [nHKkeMHUECKUHW HWHIAEKC NPOJYKTOB MUTAHMUS.
XUMHUYECKHE MOJCTACTUTEIU U UX KOBAPCTBO.

IIpakmuueckas uacme.

OnpeneneHue MPOAYKTOB C BBICOKMM TIIMKEMHUYECKUM HHAEKCOM (paboTta ¢
TabnuIeh).
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OmnpenensieM MOJACIACTUTENM: acriapTaM, copour .... (Paborta ¢ saTukeTkamu.
OnpIT:  B3aMMOJACHCTBHE  IIIOKO3bI ¢ ruapokcuaoM  Mmeau (1),
CBEXEIPUTOTOBIICHHBIM.

HccnenoBanve W3MEHEHUS COJEpKAHHUS TIIIOKO3bI B KPOBH  IOCJHE
cOanmaHcupoBaHHOTO oOema W mociae  ynoTpebnenus  dactdyna:
KUPUECIIIKOB, YUTICOB, CIAIKUX Ta3UPOBAHHBIX HAIIUTKOB.

5.2 Antomunuii: eenuxkuii u yxcacuwtil. Ilouemy He cieayeT MOJIb30BaThCs
amroMuHUEBOM Tmocynon? ConepHuk kanpuusa.  Ocrteonopo3. Meramisl
KOHCEPBHOM OaHKH.

IIpaxmuueckas paboma.

CaolicTBa afOMUHUS U 00JJACTH NMPUMEHEHUsS! aJIOMUHUS Ha OCHOBAaHUU €rO
cBOICTB (moBTOpeHue). CocTaBUTh TAOIUILY, KJIACTEP WU CXEMY.
[IpoBeneHre XUMHUYECKUX PpEAKIMH, XapaKTEepU3YIOIUX aM(pOoTepHbIE
CBOICTBA COCIMHEHUI aTIOMUHHUS.

OnbiT 1. ATIOMUHUHN U COJIIHAsE KUCTIOTA.

OmnprT 2. XJ10opua aTFOMUHMS ¥ THAPOKCHT HATPUSI

OmnpiT 3. I'mapokcu adTtOMUHUS U COJISTHASA KUCIIOTa

OmnpiT 4. I'mapokcu aTtOMUHUS U TUAPOKCUL HATPUS

HasBanue omnwiTa Yro HabmI01aEM YpaBHEHHE XUMHUYECKOW PEAKIUH
BoBOom: ...
[Ipoext «Ee BeamyecTBO — KOHCEpBHas OaHKa: AKCICPUMEHTAIBLHOE

ONpENICICHUE METAIIIOBY.

5.3 Ykcycnaa kucnoma. CTONOBBI YKCYC, YKCyCHasl JCCEHILIUA, JeasHas
YKCYCHasl KHCJIOTa: B ueM pa3Huna. CBOIICTBA YKCYCHOW KHUCJIOTBI U €€
npuMeHeHne. PU3noNI0orniecKoe BO3ACUCTBUE KUCIOTHI.

IIpaxmuueckas paboma.

CocTaBieHre TOHATHUMHONW CXEMBI: «4YTO 5 3HAIO OO0 YKCYCHOM KHCIIOTE»
(MHIUBUAYATBHO, TUOO0 B IpyMIe).

PacueT KoHIIEHTpalUK KUCIOTHI MPU €€ pa30aBICHUH.

KucnoTHOCTE pacTBOPOB MHUILIEBOM COABI M YKCYCHOU KUCIIOTBI.

l'ameHne nuIeBoi COAbl YKCYCHOW KUCIIOTOM: MPU3HAKH XUMHUYECKON
peakiuu (BbIACICHUE Ta3a, PE3KOE YBEIMUYEHUE 00beMa PEaKIIMOHHOW CMECH).
[ToBTOpUTH peakiMIo raleHus COJbl C UCHOJb30BAHUEM MHAMKATOpa (Hamp.,
OoTBapa KpacHOKOYAaHHOW KamycTel). [Jlns wero HeoOxoaumo  ObUIO
MIPUMEHECHUE UHUKATOpa?

OO6paTuTh BHUMaHUE, YTO BBIJICJICHUE ra3a 4acTO COMPOBOXKIACTCS
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YBEJIMYEHUEM 00beMa peaKIIMOHHON cMecu. Kakue Mepbl Ipe1oCTOPOKHOCTH
HYKHO COOIIOAATh NPH MPOBEACHUMN TAKUX PEAKIINiL?

5.4 «Conenan nawa »scuznpy (MOBapeHHas COJb, MOTAIl, TJIyTaMaT HATPHSL.......
riiaybepoBa coJib, MEJTHBII KyNopoc...... )
[InmeBas coma, NMUTbEBas COAA, KaJbIMHUPOBaHHAs COJA, KayCTHYECKas
COJla: OJIMHAKOBBIE WJIM Pa3HbIE BelllecTBa. KauecTBEeHHbIE peakUd B XUMUH.
IIpaxmuueckas paboma
OnpenenuTh: Kakoe W3 BellecTB (MUIIEBas cojAa, KayCcTUYeckas Ccoja,
KaJbIUHUPOBAHHAS COJIa) SABIISIOTCS COJISIMU YTOJIbHON KUCIOTHI.
Omnpit 1. [lelicTBUE MHAUKATOPAMH.
OmnpiT 2. JleiicTBUE HA pacTBOPHI MUIIEBOM M KAyCTUUECKON COJIbI YKCYCHOM
KHUCJIOTBI

Ha3Banwue onbiTa Yrto HabmomaemM BriBog

BreiBOI: ..........

[IpoBeneHue ompITOB MOATBEPHKAACT, YTO THUINEBAS COJA, KaJIbIIMHUPOBAHHAS
colla — 93TO coiu ciabod YroibHOM KHCIOTHI, a KaycTHueckas cojua —
pPacTBOPUMOE OCHOBAHUE.

OO6cynuTh, Kak J0Ka3aTh ONBITHBIM MyT€M, YTO MHILIEBAasl COJA SIBISETCA
KHCJIOU COJIBIO.

5.5 Bpeo numpamoe: mugh unu npaeda. llonp3za HUTPATOB: BaXKHEHIINE
MUHEpAJIbHbIE YIOOpEHUs KaK UCTOYHHUK a3ora. KpyroBopot azora. [louemy
BEHEpHUHA MYXOJIOBKA MMOEJAET HACEKOMBIX (TaK OHAa BOCITOJIHSET HEIOCTATOK
a3oTa B OOJIOTUCTHIX MecTax). HUTpaThl B KauecTBE MUIIEBHIX KOHCEPBAHTOB.
Kakue npeBpanieHus NpouCcXoaaT ¢ HUTPATaMU B OPraHU3ME 4YeloBeKa. A30T
U €ro CTEHIEHU OKUCIICHUS.

IIpakmuueckas uacme.
Onpenenenue MaccoBOM J0JIM a30Ta B KAIMWHOW, HATPUEBOM U aMMOHUMHOU
cenutpe. BeiBoa: kakoe u3 HUX Oojiee IIEeHHOE a30THOE y00peHue.
[IpoexT «BnusiHre a30THBHIX yIOOPEHUN HAa POCT CAXKEHIIEB (DAcOIT.
6. PaGora Haa mpoektamu — 5 4

1. Dram BeIOOpa TeMbI, TOCTAHOBKH I1€JIH, 3a7a4 UCCCTOBAHUS .

2. DTar BBIABWKEHUS TUTIOTE3HI.

3. DTanm mIaHUPOBAHUS TYTH JOCTHKEHUS IEJeH  HMCCIIeOBATEIIbCKUX

(IpoeKTHBIX) paboT U BIOOpa HEOOXOAMMOTO HHCTPYMEHTAPUSI.
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4. Dran npoBeaEHUs

MIPOMEKYTOUHBIM
PE3YIABTATOB.

y4eOHOr0  HCCIeOBaHUS

(mpoekTHOM  paboOTHI) C
KOHTPOJIEM 3a XOJOM BBIIOJHCHUS H KOPpEKInen

5. Ortan ohopmiieHUs, IPeACTaBICHUS (3aIIUThI) MPOAYKTa MPOCKTHOU pabOThI

KanennapHo-temaTnyeckoe NJIaHMPOBaHUE KypPca BHEYPOYHOMH JeSITeJIbHOCTH

Ha 2022-2023 y4yeOHBbIi1 roj

Nen/m | mara Pasznes. Tema 3ansiTus YuebHo-
MeTOIN4YeCKoe
obecneuenue c
HCNO0JIb30BAHNEM
odopynoBaHus
«Toukm pocray
BBenenue (2 u)
1 BBognoe 3aHsATHE.
2 MecTo XUMHUH B €CTECTBO3HAHUH
JKCNepUMEHTAJIbHbIE OCHOBbI XUMHHU. (84.)
3 Bemectna. [Ipuemsl oOpariieHus ¢ BEIEeCTBAMU.
4 [IpaBuna Ge3omacHOW pabOTHI MPHU MPOBEACHUHN
JKCrepuMeHTa. TexHuka 1ab0paTopHbIX OTBITOB.
5 HarpeBartenpHbie mpruOOpHI.
6 Uucrtele BemecTBa, 0CO00 YHCThIC BemiecTBa. | JlaTumk
[Tpumecu. Cmecu. AIEKTPONPOBOTHOCTH,
1 (ppoBOI MUKPOCKOTT
7 MeTo1bl TI03HAHUS B €CTECTBO3HAHUU.
8 Bopa. PactBopbl. Mopckass u mnpecHas Boja. | Jaryuk TtemmepaTypbl
buonoruueckue KuAaKOCTH. TJIATUHOBBIN
9 MaccoBasi 1075 pacCTBOPEHHOI'O BEIIECTBA, WM
OpOLEHTHAas  KOHIEHTpamusi  BemecTBa B | [laTuuk onTuueckoin
pacTtBope IJIOTHOCTHU
10 Hacelimiennsie 1 nepechliieHHble PacTBOPBIL.
3HAKOMHMCS ¢ MUPOM HAHOYACTHI]
8w
11 MopaenupoBaHnue
12 Crpoenue  BemecTBa.  PasMepsl  yacTwil.
HaHnouacTuiisl.
13 Komnmounneie  cuctembl.  IlouyBa,  rmiuHa,
PUPOTHBIE BOJIBI, BO3IAYX,
JIbIM, MUHEPAJIBI, XJ1€0, MOJIOKO, Macjo, KPOBb.
14 KosmoniHble 1 HICTUHHBIE paCTBOPBI
15 Mertonsl u cpencTaa AMITUPUYECKOTO
uccienoBanus. Hayunsie QaxTol.
16 Mertonapl u cpencTea AMITUPUYECKOTO
HCCIeA0BaHUs COMPUKACAIOLIUXCS YACTHUII
17 Metopbl u CpeJlicTBa AMITUPUYECKOTO
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HUCCICIOBaHUA

18 HanooObexkTsl  u  OOYCIOBICHHOCTH  HX
YHHUKQJIBHBIX CBOHCTB PE3KUM yBEITHYCHHUEM
TUTOIIA/TA TIOBEPXHOCTH YaCTHI]
Paznen 4.
XuMusi Ha cTpaxe 310poBbs (64.)
19 Won. Bosromka ioga. Moz u3 antexu
20 «MaprannoBkay. [lepmanranaT xamus AIIXP
21 [Tepexucy Bopopona. CpoiictBa u npumenenue | [Ipubop TSt
MIePOKCHJIa BOIOPOIA MIOJTYYEHUS BOAOPOIA
22 AlleTUNCATUITMIOBAsT KUCIOTa. ACKOpOMHOBas
KHCIIOTAO.
23 «3eneHKay WM OpUILTHAHTOBBIN 3€IeHBIN
24 «MBLIIO yiecHOE» Jatuuk pH
XuMus MUALIHA
(54.)
25 Caxap, KpaxmaJ, IEJUTI0JI03a — pPOJCTBCHHUKH
TJTFOKO3BI
26 AJTFOMUHUH: BEIMKAN W Y)KACHBIH
27 YKcycHas kucinoTa Hatuuk pH, nparuuk
AJIEKTPOTIPOBOTHOCTH
28 «ConeHas Hala XU3HbY
29 Bpen autpatoB: mud uau npasaa JaTumk
AIIEKTPOTIPOBOIHOCTH
Pa3zpea 6.
PabGora Haa npoekramu
(54.)
30 Dran BeIOOpA TEMBI, IOCTAHOBKH TN, 3a/1a4
UCCJICIOBAHUS .
31 Drall BEIABUKEHUS TUIIOTESEI.
32 Oran IIaHUPOBAHUS ITYTU JOCTUKEHUS LIeTeit
HCCJIEIOBATEIIbCKUX (MMPOCKTHBIX) paboT u
BbIOOpa HEOOXOIMMOTO HHCTPYMEHTAPHSL.
33 Oran npoBeJeHHs y4eOHOTO HCCIe0BaHuUs
(mpoexTHO paboThl) C MPOMEKYTOYHBIM
KOHTPOJIEM 32 XOJIOM BBITIOJIHEHUS U
KOppeKLHen pe3ynbTaToB.
34 Oran oopmIleHuUs, TPECTaBICHNUs (3aIIUThI)

POJIYKTa MPOEKTHON pabOThHI

Cnucok MCnoJib3yeMbIX HCTOYHHKOB

Cnncoxk OCHOBHOM JIMTEpPaTyphl:

1. Xumnueckas sumukiionequst. T 1. M., 1988 r.
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2. Kykymkusn F0.H. «Xumus Bokpyr Hac», M. Beiciias mkona, 2018 r..
3. B.1. Ky3HenoB «XuMus Ha IOPOre HOBOT'O THICAUYEHETHS», «XUMUS B IIKOJIE
Ne 1, 2017.
4. AM. KOnun u apyrue. «Xumus s Bacy. M. «Xumua2002.
Cnmcok JauMTepaTypsl VISl y4UTes:
1. O.C.T'abpuensn, I'.I'. JIsicoBa «HacTonbHast KHUTa yUUTENs XUMUWY. , Jpoda,
2017.
2. AmukOeposa JILLIO. 3anumarensHas xumusi. KHura g yqamuxcsi, yuuTenen u
poauteneit. M.: ACT-TITPECC, 2017,
3. K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsemienne».2005.
4. 10.H. KopoTsiiieBa « XMMUYECKHE CATIOHBI KPACOTB». «XHUMHSI B IIKOJIEY.
Ne 1.2005 r.
5. Ckypuxun .M., Heuaer A.Il. Bce o nuiiie ¢ TOYKH 3peHUST XUMUKA.
Cnpas.uzganue. M.:Bricmias mkona, 2009
6. AxmeTtoB M. A., 3opoa E.}O. O6yuenne XxuMun Kak Mporecc pa3BUTHSI

/. TO3HaABaTeNbHBIX cTpaTeruii ydammuxcs [Tekct]/ AxmeroB M. A., 3oposa
E.}O.// Hayka u mkona.- 2015.- Ne 2.- C.81-87
8. Jlazapes B. C. IIpoekTtHas [eATETbHOCTh B IIKOJIE: HEUCIOIb3yeMbIe

Bo3moxkHocTu |[Tekcet]/ Jlazape B. C. //Bompocsl o6pazoBanus. — 2015.- Ne
3.-C. 292-307.

9. BopoHnmos A. IlpoekTtHas 3amada [DnexkTpoHHBIN pecypc| / Bopormor A. -
Kypnan «Hauvanpnas tmkoma».- 2007.- Ne 6. — Pexum pocryma:

http://nsc.1september.ru/article.php?id=200700608

10.BBenenne B HaHOoTexHOJOruu. Xumus [Tekcr]/ ydeOHoe mocoOue s
yuamuxcsi 10 — 11 kmaccoB/ mox pemakmmeit AxmeroBa M.A. - CIIb:
oOpa3oBaTenbHbIN HEHTP «Ydactue», O6pa3zoBaTenbHbie mpoekThl, 2011 — 108

c. (cepus HaHomikona)
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http://nsc.1september.ru/article.php?id=200700608

11.T'abpuensa O.C., OctpoymoB W.I'. IlponeaeBtuueckuit kypc «Ctapt B
xumuto»/ I'abpuensn O.C.- XKypnan «Xumuda B mkone».- 2005.- Ne §.- C. 19-
26

12.Tony6 I'.b., Ilepenbirmna E.A., Uypaxoa O.B. OcCHOBbI NpPOEKTHOU
NEATeNIbHOCTH IIKOJIbHUKA: METOJAMYECKOE MOCOOue MO MPErnojaBaHuio Kypca
(c wucmonp3oBaHUEM TeTpajedl Ha mnewdaTtHod ocHoBe) Iloxg penakmuei
npodeccopa E.f.Korana. - Camapa: UznarenbctBo «YueOHas nuTepaTypay,
Mzpatenbckuii nom «degopos». 2006. — 224 c.

Cnucok jJutepatypbl sl 00y4arOIIUXCS:

1. B.A. BoiitoBuu «Xumust B 06iTy». M. «3nanue». 2000.

2. «DHIMKIONEIUYECKUH cioBaph oHOTO XuMuka» M. «llemxaroruka», 2002.

3. «Opymuty, Xumusa — M. OO0 «T]| «MznarenscTBO Mup kauru»», 2018.

4. AmuxGepona JI.YO. 3anumatenbHas xumusa. KHUra 115 yqaniaxcs, yauTesen u

poauteneit. M.: ACT-TITPECC, 2017,

5. Mup xumuu. 3aHumarenbHbie pacckasbl 0 xumuu. Coct. FO.M.CmupHOB.

CII6.: «MuM-3Okcmpeccy, 1995.

Ipunoxenue Nel

KputepuaibHasi TA0JIMIA OLEHKH MpoeKTa’

Kpurepnii BbazoBelii ypoBeHb

1 6amn 2 Gaia 3 Gaima 4 Oama

5 6amnoB

! lannas cucrema oueHupanus, npunaras B OOII OOO T'BOY COII Nel r. Hereropcka, cocTapBleHa COMJIACHO
METOIMYECKMM peKoMeHaanmsM u3 cOopauka @Pummmvana W.C., T'onydo I'.b., Ilepensirunoit E.A. «Ilopsimok
¢opmupoBanus pasgena «CucTemMa OIEHKM JOCTIDKEHHS IUIAHHPYEMBIX pE3yIbTaTOB OCBOCHHS OCHOBHOM

00pa3oBaTeNFHON POrpaMMbI OCHOBHOTO 001IIero oOpa3oBanus». — Camapa. 2012.
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Crnoco0HOCTH K CAMOCTOSATEIbHOMY NPUOOPETEHUIO 3HAHUI U PellieHUI0 NPodjeM

Perenvie npobiem

Vuenuk Yuenuk VYuyenuk onucan | YUeHHK Vuenuk
TIOATBEPIIIT O0BACHUIT CUTYaLIUIO U 00oCHOBaJ MIPOAHATHU3UPO
TMOHUMaHHe MIPUYUHBL, TIO yKazaJl CBOH UJCAbHYIO BaJI CUTYaIHIO
TPOOIIEMEI, KOTOPBIM OH HaMepeHus (>kemaeMyro) U Ha3Ball

g chOpMYIIUPOBAH | TPUCTYITHI K CUTYalus MIPOTUBOpEUHE

E HOW yduTerIeM pelIeHnI0 MEXIY

<3 POOJIEMEI, HJICILHON U

§ chopMyITIpOBaHH peanbHOI

é Ol yuurtenem cuTyanuen

5

S

=
Yuenuk Yuenuk ¢ Yuenuk Vuenuk VueHuk
MOJITBEPAUIT TTOMOIIBIO chopmynupoBai | CPOPMYIUPOBA | TPEATIONKIIT
MMOHUMAaHHUE YUUTENS 3aJ1auH, JI TIeIh POSKTa | crmocod
LIeJIU ¥ 3aJ1a4 chopMyITIpOoBa aJICKBaTHBI 1ICJIM | HA OCHOBaHUU yOenuThCs B

2 MIPOEKTa, 3aJ1auH, MPOEKTa, MPOOJIEMBI, JIOCTHYKEHUH

= copMyIHpOBaH | COOTBETCTBYIOIIM | ONpEeIeHHON chopMyIHpoBa | LENU

§ HBIX YYUTEIEeM € 1IeNTd TIPOeKTa COBMECTHO C HHOM

% yuuTenem COBMECTHO C

E{ yUHTENEM
Iocne ITocne VYyenuk VY4yeHuk ykazan | Y4eHUk
3aBepIICHUS 3aBepIICHHS BBICTPOHII B BpeMms, 3adukcupoBai
MPOEKTa YUYCHHUK | TPOEKTa YICHUK XPOHOJIOTHYECK | HE0O0XO0JuMOe pe3yABTATHI
pacckasail, 94To onucail ot TS TEKYILEro
OBLIIO CICJIAaHO B | TIOCIICAOBATEIbHO | MOCJICAOBATEIb | BBITOJHCHHS KOHTPOJIA 3a
xoze padoThI CTh U HOCTH chopMyIHpOBa | COOTBETCTBHE

° HaJI IPOCKTOM B3aMMOCBS3b chopMyIHpOBaH | HHBIX M

% MPEATNPHHITHIX HBIC COBMECTHO | COBMECTHO C JIeATEIIbHOCTH

é JIEeNCTBUI C yYUTENEM YUHUTEIEM IJIaHy

=] IEUCTBHUS IEUCTBUN

é‘ (marm) (11aroB)

@ Ilocne Ha stane Yuenuk VYyeHuk ykaszan, | YUeHHUK

5 3aBepIICHU TUTaHUPOBAHUS JIeTaJbHO KakuM o0pa3oM | omucan

a MPOEKTa YUEHUK | YUCHHK OTHCAT omnmcail OH IUTaHUPYET XapaKTepUCTU

?si onucail ) HpO,HYK"S, XapaKTePUCTHK | WCIOIH30BaTh KU TIPOIYKTA,

° IOy YCHHBIN KOTOPBIiA U TIPOAYKTAa, MPOIYKT C y4eToM

% MIPOAYKT MpEeAToaraeT Ba)KHBIC IS €TO 3apaHee

8 E MOTYYIHUTh HCIIOJIb30BaHUS 3aJaHHBIX

g % KPUTEPHEB

% E OILICHKH

l% § MIPOIYKTa
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PaGota ¢ undopmarueii

VYyenuk Yyenuk Yyenuk VueHuk ykaszan, | YdeHuk
yKa3plBacT Ha | yKa3bIBacT Ha BBIJICTHIT U3 Kakast CaMOCTOSITENb
OTCYTCTBHE OTCYTCTBHE 0003HaYEHHBIX WHPOPMAIUSA TI0 | HO Ha3Bal
wHpOpPMAIIHH, KOHKPETHOH YUUTEIEeM TOMY HJIH BHJIBI
BO BpeMsl | HHPOpMAIUH BO BOIIPOCOB TSI HHOMY HCTOYHHUKOB,
BBITTOJIHEHUS BpeMst W3YUYCHUS, TE, BOIIPOCY, U3 KOTOPBIX
TOrO0 JICUCTBHS, | OOCYKIICHHS C HHpOpMaIHCH MOCTaBJICHHOMY | OH IUIAHUPYET
S JUIS ~ KOTOPOro | PYKOBOIHUTEICM 0 KOTOPEIM HE | yYHTEIEeM WU MOJTYYHTh
=
g 3Ta o011€ero mwia”a 00J1a1a€eT. CaMOCTOATENIFH | WH(POPMAIIHUIO,
g uHpOpMALUT JIEATEILHOCTH B 0, HEOOXOoUMa | PEKOMEHIIOBA
£ HeoOXoauMa, paMKax MpoeKTa, s HHYIO
5 3aJ1aBast 3a/1aBasi BOIPOCHI BBINOJTHEHHUS YYUTEIIEM
g BOIPOCHI MPOCKTa
=
Yuenuk V4YeHUK U3JIOKUI | YYEHUK Ha3Ball | YUEHUK VueHuk
H3JI0KHIT Te (parMeHTHI HECOBIQJICHUS B | UHTEPIPETUPOB | yKa3as Ha
MOTYYCHHYIO MOTYYCHHOM CBEJICHMSIX, aJl MOJyYCHHYIO0 | BBIXOJAIINC
uHpopManuo uHpopmanuu, cozepxamuxcs | mH(opmanuio B | U3 oduero
KOTOpBIC B MCTOYHHMKAX KOHTEKCTE pAna win
= OKa3aJIiCh HH(pOPMAIINH, COJIepKaHUSA pOTHUBOpEYa
S
=) HOBBIMHM TSI HETO | MPEIIOKEHHBIX | MPOCKTa me Japyr
a WM 3a7a]1 YUHUTENEM. JpyTy
5]
-E* BOIIPOCHI HA CBEICHHUS.
~ [OHUMAaHHe
<
2
=
)
1)
<
o
O
o
Yuenuk YueHuk npusen YueHuk VYyenuk caeman | YUEHHK
BOCITPOU3BEI IpuMep, NPEIJIOKWI WIA | BBIBOZ, CAeIaJl BBIBOJ
ApryMEHTALMI0 | MOATBEPKIAIOIM | IIPEAIPUHSIL (mpuCOenUHMIIC (pHcoeMHIT
. . ¢ K BBIBOLY)
1 BBIBOJI, 1 BBIBOJI, JIEUCTBHS 110 sl K BBIBOJY) Ha
. Ha OCHOBE
2 coJiepKaliecs | 3aMMCTBOBAHHBIN | MPOEKTY, OCHOBE T ———
= B U3YYCHHOM U3 HCTOYHHKA OCHOBBIBASICh HA | MOIY4EeHHOU uH(OpMALIH
CQ v
E HCTOYHHUKE uHdopmanuu MOTYYEHHON undopmanmu u | u HPHUBEI
< uHpopmanun nuHpopmanun TPUBEN XOTS Obl | HECKOIIBKO
[
a onuH aprymeHt | ApTYMEHTOB
% WIN  JTaHHBIX
= TS €ro
2, O/TBEPKIEH
é’ Hst
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oii  rpaduku,
3aJaHHBIX
obpasrom

= Yyenuk B pabGore u B VY4enuk
=
= MPOIEMOHCTPUPO OTBETax Ha MIPOIEMOHCT]
g BaJI IOHUMAaHHE BOIIPOCHI IO HpOBaI
E COJICpIKAHUS COJICPKAHUIO CBOOOTHOE
& BBITIOJTHCHHOM paboThI BIIAJICHUC
2
=4 paboThI OTCYTCTBYIOT MIPEIMETOM
2 E rpyOble OIIMOKH | MPOEKTHOM
i S JIeSITENBLHOCTH
wa
2 3
E B
= =X
s &
2
s £
=S
= 3
& =
=)
O =
> Yuenuk VueHuk Ha3Bal VYyeHuKk Ha3Bal | YUEHHK Ha3Bal | YUEHHUK
= BBICKa3aJl CBOE | TPYJHOCTH, C CHITbHBIC crnabbie IpUBEIT
8
= BIICYATIICHHE OT | KOTOPBIMHU OH CTOPOHBI CTOPOHBI NPUYHHBI
E paboThI HaJ | CTONKHYJICS IpU paboThI HAT paboThI HAT yCIIEXOB U
= MIPOSKTOM pabote Haf MIPOCKTOM MIPOEKTOM Heyna4
=7 N
MIPOCKTOM (TpymHOCTEH)
B pabore Hax
a IIPOEKTOM
(%]
S
=
=
o
2
&
bl
= E
2 £
g S
S B
O =
Yuenuk Y4eHuK W3N0XKUI | YUYeHUuK Yuenuk Yuenuk
W3TI0KHI BOIIPOC C | M3IOXKWI TEMY, | H3JIOKWI TEMY, | H3JIOXKUI
BOIIPOC ¢ | cobmoneHnemM BKITIOYATOIILYIO BKJTIOYATOIITYIO TeMy,
= COOITIO/ICHIEM HOPM HECKOJIBKO HECKOJIBKO HUMEIOIIYIO
=
= 5 HOPM ohopmiteHHs BOIIPOCOB C | BOIPOCOB C | CIOXHYIO
,% = ohopmiteHHs TEeKcTa u | cobmoaeHreM co0toIeHrEM CTPYKTYpY U
2 .
E = TEKCTa, BCIIOMOTATEIHHON | HOPM W TPaBWI | HOPM W TPaBWI | TPaMOTHO
E 2 3a/TaHHBIX rpadukmy, oopmenus oopmiteHHs HCIIOB30BaJ
= z o0pasmom 3a/IaHHBIX TEKCTa TEKCTa U | BCIIOMOTaTeNb
2
g x o0pasom BCIIOMOTATEeNbH | HBIE CPE/ICTBA,
£ £
: :E
= o]
S =
= 5
1) =
Z =

CdhopMupoBaHHOCTH
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Yuenuk YueHuk Yuenuk Yuenue VYyenuk
BBICTPOMJI CBOKO | BBICTPOMII CBOIO CaMOCTOSITESIbH | HCIIOIh30BaI aJIeKBATHO
= peus B peus B 0 TOATOTOBHUII pas3uvHbIE HCIIOJIh30Ba
=
& COOTBETCTBHMH C | COOTBETCTBHH C TUIaH BepOaIbHbIE HeBepOabHbBI
= HOpMaMH HOpMaMH BBICTYIUICHUSI B | CPEICTBA € cpencTBa
D
a E pycckoro PYCCKOTO s3bIKa, | COOMIOIa KOMMYHHUKAIIUU | WA
§ E S SI3bIKa, obparasich K HOPMBI MOATOTOBJIEHH
= .
= & = obparmasich K UIaHy, MyOTHIHOM ble HaIJISIHBIE
s
8 5 § TEKCTY, COCTaBJIEHHOMY C | peuH U MaTepHabl,
g = e COCTABJIEHHOMY | TOMOLIBIO pernamMenT [PENJIOKEHHEI
2 = § C TTOMOIIIBIO YUHUTENS € yuuTeneM
(=
& Z 5 yauTeNns
O ¥ >
Conep:katebHOE OMUCAHNE KAKAOTO KpUTEPHS
Kpurepuii YpoBHH cHPOPMUPOBAHHOCTH HABBLIKOB IPOEKTHOM AeATE1bHOCTH
ba3zoBwrii IToBt
Camocro- Pabora B 11€710M CBUICTENBCTBYET O CIIOCOOHOCTH Pabota B 11e710M CBHUAETEIHCTBYET O CIIOC(
sAITeJIbHOE CaMOCTOSITEIBHO C OMOPOIl HA MOMOIIb PYKOBOJIUTENSI CTABUTD HaXOJUTh MYyTH €€ PEIlIeHUs]; TPOIEMOHCT!
npuoodpe- po0IeMy U HaXOIUTh ITyTH €€ pElIeHUs; TPOIEMOHCTPUPOBAHA | ONEPAIMIMHU, HABBIKAMHU KPUTHIECKOT'O M

TeHue 3HAHUI

CHOCOOHOCTH IPHOOPETAaTh HOBBIC 3HAHMS U/UIM OCBAMBATh

MPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH Ha 3T

U pelleHune HOBEBIE CTIIOCOOBI JICHCTBUH, TOCTUTATH OoJee TITyOOKOro OCBaMBAaTh HOBBIC CITOCOOBI ICHCTBUM, JT0C
npoodJem [IOHUMAaHHUS U3y4EHHOT O MpOOIIEMBI
3nanue [IpogemoHCTpUpPOBAaHO MOHMMAaHNE COIepKaHns BhIonmHeHHOH | [IpogemMoHCTprpoBaHO cBOOOMHOE BIaACH
npeaMera paboTtsl. B paboTe 1 B 0TBeTax Ha BOMPOCHI 110 COAEPIKAHUTO OmmOKH OTCYTCTBYIOT

paboTBI OTCYTCTBYIOT TPyObI€ OMMOKH
Peryas- [TposeMOHCTPUPOBAHBI HABBIKU ONPEACTEHHS TEMbI U PaboTa TmarensHO CIUTaHMPOBAHA U I
THBHBbIE TTaHUPOBAHHS PAOOTEL. CBOEBPEMEHHO MPOiIeHBI BCE HEOOXO)
AeHCTBHS PaboTta noBeneHa 10 KOHIIA M MPEICTaBICHa KOMHUCCHH; TpCACTABCHHA.

HEKOTOPHIE 3TAIbI BBINOJIHSIIUCH 1101 KOHTPOJIEM U IIPU KOHTpOJI, M KOppeKIMs OCYmeCTR A

noJIepKKe pykopoauredns. [Ipu aTom nposBistoTcs

OTIEIIbHBIE AIIEMEHTBI CAMOOLIEHKHA U CAMOKOHTPOJIA

oOyuarorierocs
Kommy- [IponemMoHCTPUPOBAaHBI HABBIKK OGOPMIIEHUS TPOSKTHOM Tema sicHO onpezeneHa u rosicHeHa. Tekc
HUKAIUSA paboThl U MOSICHUTENBHOM 3alMCKH, 8 TAKXKE MOJITOTOBKU MBICIIH BBIPaKEHBI SICHO, JIOTHYHO, TOCTIE]

HpOCTOf’I Mnpe3CHTAluu. ABTOp OTBCYACT Ha BOIIPOCHI

Pabora/cooOmieHne BEI3BIBaEcT HHTEpEC. A
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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:
	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

