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3ajjlagyamMu_Kypca SIBISIOTCS, MPEXKJIE BCEro: MPOIENEBTUKA OCHOB (DH3UKH; MOTYYCHHE YYAIIMMHCS
Mpe/ICTaBICHU 0 MeTo/1aX HAYYHOT'O IMO3HAHUS MPUPObI; (HOPMUPOBAHHUE SJIEMEHTAPHBIX YMEHUMN, CBA3aHHBIX
C BBIMOJTHEHHEM Y4YE€OHOTO JIa0OpAaTOPHOTO JKCIEpUMEHTa (MCclenoBaHusi); (HOPMHUPOBAHHE Y YUYaIIUXCS
YCTOWYMBOTO MHTEpECa K MpEeJAMETaM eCTECTBEHHO-HAyYHOTro IHKIA (B YAaCTHOCTH, K (pusuke). JJaHHBIA Kypc
HalpaBJIeH Ha Pa3BUTHE WMHTEpeca K U3YYCHUI0 (PU3MYECKHX SIBJICHHM, CTUMYIHPOBAHUE CAMOCTOSITEIHLHOTO
[TI03HABATEJIBHOTO MPOIECCa U MPAKTUYECKOM 1€ATEIbHOCTH yJalIuXCsl.
HosicHUuTeEIbHASA 32aNIMCKA

®u3rka Kak yuyeOHBIH MpeaMeT B CHUCTEME OCHOBHOTO oOmIiero odpa3zoBaHusi UrpaeT (pyHIaMEHTaIbHYIO
poiib B (GOPMHUPOBAHHUH y JIETEH CHCTEMBI HAYYHBIX MPEACTABICHUN 00 OKpPYKAIOIIEM MHUpPE, OCHOB HAyIHOTO
MUpOBO33peHusa. B mpouecce wusydeHus QUIMKKA pelIAIOTCA 3aJaddl  Pa3BUTHS HHTEIUICKTYaJbHBIX
CIIOCOOHOCTEH W TO3HABATEIBHBIX MHTEPECOB IIKOJBHHUKOB, OBJIAJICHHUS WMU OCHOBAMH JTUAICKTHYECKOTO
MBIIUICHHS, TPUBUTHUS BKyca K IIOCTAaHOBKE M paspelieHuto mnpoodseM. I[IpuoOpeTéHHbIE HIKOIbHUKAMU
(dbusznuecKkue 3HAHUS SBISIOTCS B JaJbHEWIIEM 0a3MCcOM MPU H3YYCHUW XUMHUU, OUOJIOTHH, (PU3NUYSCKOM
reorpaduu, texnonoruu, OBXK. D10 TpeOyer camoro THIATETLHOTO OTOOpa COAEp)KaHUS MPEIMETHOTO
HAINOJHEHUS JUCUUIUIMHBI U METOJIOB €€ U3YUYECHHUS.

CoBpeMeHHbIE AUAAKTUKO-TICUXOJIOTUYECKUE TEHACHIMM CBSI3aHbl C BapUaTUBHBIM DPa3BUBAIOLIUM
obOpazoBanrieM u ompeaeneHsl TpeboBanusMu DI'OC. ITlemarormveckwe W AUNAKTHYECKUAE MPUHITUTIBI
BapHaTHBHOIO Pa3BUBAIOIIEI0 00Pa30BaHMs COCTABIISIIOT OCHOBY JAHHON MPOTPaMMBI.

A. JIMYHOCTHO OPUEHTHPOBAHHbIEC NPUHIMIIBI: TPUHLUI ATANTUBHOCTH; IPUHLUI PA3BUTHS; TPUHLIUI
KOM(OPTHOCTH.

b. KyJbTypHO OpHMeHTHpPOBaHHbIe NPHHUMIIBI: TPUHUWUI KAPTUHBI MHPA; OPUHLUUIN LEJTOCTHOCTH
coJiep>KaHusl 00pa30BaHUs; IPUHIIUII CUCTEMAaTUYHOCTH; MIPUHIIUIT CMBICJIOBOTO OTHOILCHUS K MHUPY; TIPUHIIUIL
OPUEHTUPOBOYHON (PYHKIIMW 3HAHUMN; MPUHIIMII OMOPHI HA KYJIBTYPY KaK MHPOBO33PEHHE U KaK KYJIbTYPHBIN
CTEPEOTHIL.

B. /[lesiTeIbHOCTHO OpPUEHTHMPOBAHHBbIE NPUHUMIBI: TPUHIUI OOYYECHHS JEATEIbHOCTH; TPUHIHUII
YIPaBISEMOro Mepexofa OT ACSITeNbHOCTH B Y4€OHOW CUTyallMM K JAEATEIbHOCTU B KU3HEHHOW CUTYallUU;
MIPUHIIUII TIEPEX0/Ia OT COBMECTHOM yueOHO-TI03HABATEIBLHOM JEATEIbHOCTH K CAMOCTOSITEIbHOMN ACSITEIIbHOCTH
yuamierocs (30Ha OMuXKalIlero pa3BUTHS); MPUHIUI OMOPBI HA MPOIECCHl CIOHTAHHOTO PAa3BUTHS; MPUHIIUI
(dhopMUpOBaHHS TOTPEOHOCTH B TBOPUYECTBE U YMECHHI TBOPUYECTBA.

OO0mas xapakrepucTuka yueOHOro npeamera « JKcrepuMeHTaJbLHas puznka»

N3ydenue qaHHOro Kypca B OCHOBHOM IIKOJIE HAITPABJIECHO HA JJOCTUKEHHE CICAYIOMINX LeJIe:

® [IPOINE/EeBTHUKA OCHOB (PU3UKH;

® [OJy4YEHHE YYalIUMMCS NPEICTAaBICHUH O METOJaX HAy4YHOIO IO3HAHWs MPUPOJbI; (OPMHpPOBAHUE
JJIEMEHTAPHBIX YMEHUH, CBA3aHHBIX C BBINOJHEHUEM Y4eOHOTOo JIabOpaTOPHOrO HKCIEPUMEHTA
(uccnemoBanus);

e (opMHUpOBaHME y YYAIIMXCS YCTOWYMBOIO MHTEpeca K IMpeIMeTaM eCTeCTBEHHO-Hay4dHOro IHMKia (B
YaCTHOCTH, K (hu3uKe).

BBenenue ¢u3uku Ha paHHeW craguu OO0y4deHMs B 7-X Kjaccax TpeOyeT M3MEHEHHs Kak (OpMBI
U3JIOKEHUsl y4eOHOro marepuana, TaKk M METOAMKH ero mnpenojaBaHus. [lostomy oco0oe BHHMaHHE B
IporpaMMe yZeJleHO (PpOHTAIBHBIM IKCIEPUMEHTANIbHBIM 3aJaHusM. [Ipennonaraercs, yTo Ba)XHOE MECTO B
nporecce paboThl HaJl KypCcOM 3aiMYT PUCYHKH PA3JIMYHbIX SIBICHUH, ONIBITOB U U3MEPUTENBHBIX IPHOOPOB.

Bonbiioe konn4ecTBO KayeCTBEHHBIX BOMPOCOB, MCIOJIL30BAaHUWE UTPOBBIX CHUTYalMil B MpenojaBaHUU
JIOJDKHO CIOCOOCTBOBATH CO3JIaHHIO MHTEPEca YUaIIUXCsl K MPEeIMETY M CTPEMIICHHUIO K €r0 MOHUMaHUIO.
JlesITenbHOCTHBIN  MOJXO0A K pa3paboTKe CoAep)kKaHMs Kypca IMO3BOJSET peliaTh B XOAE €ro HM3Y4eHUs psif
B3aMMOCBSI3aHHBIX 33]a4: 00ecreunBaTh BOCIPUATHE, TOHUMaHUE U 3aTIOMUHAHNUE 3HAaHUM, CO3/1aBaTh yCIOBUS
JUIS BBICKA3bIBAaHUS MOAPOCTKOM CYKIEHHI HayuHOTO, HPAaBCTBEHHOI'O, 3CTETHUYECKOI0 XapakTepa Mo MOBOIY
B3aMMOJICICTBUS YEJIOBEKA M IPHUPOJBI; YIENATh BHUMAHUE CUTyalUsM, TIE€ yJalllUics JOJDKEH pas3jinyaTh
YHHUBEpcajbHbIe (BCEOOINEe) U YTUIUTAPHbIE IEHHOCTH; UCIIOJIb30BATh BCE BO3MOXKHOCTH JUISl CTAHOBJICHMUS
NPUBBIUEK CIIEZIOBAaTh HAYYHBIM M HPABCTBEHHBIM HPUHIMIIAM M HOpPMaM OOILEHUS U JeATeNbHOCTH. Tem
caMbIM CO3/AIOTCSl YCIOBUS JJII WHTErpaluy HAy4yHBIX 3HAHUH O MPUPOJHBIX CHUCTEMax U JApPYrux cdep
CO3HaHMSI: Xy/10’)KECTBEHHOM, HDaBCTBEHHOM, IIPAKTUUYECKOM.

[TonobHoe mocTpoeHHe Kypca HE TOJIbKO IO3BOJISIET pellaTh 3a/adyd, CBsI3aHHbIE C OOy4YeHHEM U
pa3BUTHEM WIKOJHHUKOB, HO M HeceT B cebOe OOJbIION BOCHHUTATENBbHBIA NOTeHIMad. BocnuTeiBaromas
GyHKIMS Kypca 3aKirodaercsi B (OPMHpPOBAHUMM y MIIQAIIUX TMOJAPOCTKOB MOTPEOHOCTH TMO3HAHUSA



OKPY>KaIOIIEro MUPA U CBOMX CBS3EH C HUM: 3KOJOIMYECKH 0OOCHOBAHHBIX MOTPEOHOCTEN, HHTEPECOB, HOPM U
IpaBUIL.
[TocTpoeHne JTOruYecKH CBA3aHHOTO Kypca OMUPATIOCh HA CICAYIONINE UACH U MOAXOIbI:

o Vcunenue poau meopemuyeckux 3HAHUN C MAaKCHUMaJIbHO BO3MOXKHBIM CHIDKCHHEM Beca
MaTeMaTH4eCKUX COOTHOUICHHUH, OYac yCBauBaroImuxcsi GopMansHo. Vcrnoap30BaHNe TEOPETHYECKUX
3HaHUH U1t 00BsICHEHUST (PU3NUECKUX SIBIICHHUH MOBBIIIACT pa3BUBAIOIIEe 3HaYCHUE Kypca (pU3HUKH, BEIb
IIKOJIGHUKHM TPUYYalOTCS HAaXOAWTh IPUYHMHBI SBJICHUH, 4YTO TpeOyeT CYIIECTBEHHO OobIeit
MBICIMTEIBHON aKTUBHOCTH, YeM 3alIOMHHAaHUE (PAKTUIECKOTO MaTepuania.

o Vcunenue npaxmuyeckoi HanpagieHHOCmu Kypcd.

C nenpio MpeoTBPAIICHUS «MEJIOIpaMbl» B IpenoJaBaHuu (GU3UKU, POPMUPOBAHUS U PA3BUTHSA
MIO3HABATEIBHOTO MHTEPECa yYaluXcsl K MPEAMETY MpernofaBanne Gpu3nku BeaErcs ¢ MUPOKUM MIPUBJICYEHUEM
JEMOHCTPAIMOHHOTO SKCIIEPUMEHTA, BKIIOYAIOIIET0 W MPHMEPHI MPAaKTHYECKOTO MPUMEHEHUS (PU3NIECKUX
SIBJICHUI U 3aKOHOB. Y YCHUKAMU BBIIOJIHICTCS 3HAUUTEIILHOE YUCIO0 (PPOHTATBHBIX HKCIIEPUMEHTOB U
71a00paTOpHBIX paboT, B TOM YHCIIE M CBA3aHHBIX C U3yYCHHEM TeXHHUECKHX puOopoB. [Ipeanaraercs
peleHne 3a7a4 ¢ TEXHUYECKUMHU JaHHBIMU, IPOBEJCHUE CAMOCTOSTEIbHBIX HAOMIOACHUN YHalIUMUCS TIPU
BBITTOJTHEHUH MU JIOMAIITHET0 3aJIaHHsl, OPraHnu3alys BHEKJIACCHOTO YTEHHUS TOCTYITHON HayYHO-TIOMYJIIPHON
TUTEPaTyphl, TOUCKU PU3NKO-TeXHUYeCcKoi nHpopmanuu B Internet.

B xauecTBe Benyiei METOIMKY MPH PEATU3AIMN TaHHOH TPOTPaMMbl pEKOMEHTyeTCS UCTIONIb30BaHUE
poOJIEMHOTO 00y4eHHs. DTO CIIOCOOCTBYET CO3/IaHUIO TTOJIOKUTEIBHOM MOTUBAIIMH U MHTEPECA K U3YUCHUIO
IpeaMeTa, akTUBU3HpYyeT o0ydueHne. COBMECTHOE pelieHre pobaeMbl pa3BUBaeT KOMMYHUKA0EIbHOCTD,
yMEHHE paboTaTh B KOJJICKTHBE, PEIIaTh HETPAIUIIMOHHBIC 33/1a4H, UCIIONb3Ys PUOOPETEHHBIE TPEIMETHEIE,
MHTEIUICKTYaJIbHbIC ¥ 00IIMe 3HAHUS, YMEHHS Y HABBIKU.

WuauBuayanbHas paboTa Mpy BBITIOTHEHUH TOMAIIHUX 3aJaHU B COOTBETCTBUH C BEIOPaHHON
00pa3oBaTenbHOIN TpaeKTOpHeH (MPUHINI MUHIMYMa 1 MAaKCUMyMa) Pa3BHBAET CIOCOOHOCTh Y4alIerocs
CaMOCTOSITENTLHO MBICIIUTB M JIEHICTBOBATh, HECTH OTBETCTBEHHOCTH 32 PE3YJIbTaThl CBOETO TPy/a.

HCHHOCTHbIe OPHECHTHPHBI COAECPKAHUSA yqeﬁﬂoro nmpeamMera

+DopMHpOoBaHNE OCHOB HAay4YHOTO MHMPOBO33pEHUS M (Qu3nMueckoro MblnuieHus. OcBoeHUE 3HaHUM 00
OCHOBHBIX  METO/aX HAy4YyHOrO T[O3HAaHHWsS  HPUPOJBI, XapaKTEpHBIX JUIsI  €CTECTBEHHbIX  HayK
(9KCTIEpUMEHTATLHOM M TEOPETHYECKOM); (PU3UYECKUX SBICHHSX; BEIMUMHAX, XapaKTEPU3YIOIINX SBIICHHUS,
3aKOHaX, KOTOPBIM SIBJICHUS TOJUUHSIOTCS.
¢ JIpoekTupoBaHUE ¥ TIPOBEJCHHE HAOIIOJCHHUS TPUPOJHBIX SBJICHUH C HWCIOJIH30BAHUEM HEOOXOIUMBIX
M3MEPUTENbHBIX PUOOPOB. YMEHHE 00padaThiBaTh Pe3ysbTaThl HAOIIOICHUH MIIM U3MEPEHU U TIPeCTaBIATh
UX B Pa3NU4YHON (Qopme, BBIABIATH HA 3TOH OCHOBE DMITMPHUYECKUE 3aBHCHMOCTH; TMPHMEHSTH IOJyUYECHHBIE
3HaHUS A OOBSCHEHHs NMPHUPOJIHBIX SIBICHUH, MPUHLMUIOB JIEHCTBUSA OTIECNIBHBIX TEXHHUUYECKUX YCTPOMCTB,
pemiath GU3NYECKUE 3a1a4H.
¢ @dopmHpoBaHHE MOHUMAHHUA HEOOXOAMMOCTH YCBOGHHS (DPU3MUYECKMX 3HAHUM Kak sapa TYMaHHUTapHOTO
oOpa3oBaHMsl, HEOOXOAMMOCTH OOIEYETOBEYECKOIO0 KOHTPOJII  Pa3yMHOI0 MCHOJIb30BaHUS JOCTUKEHHM
HAyK{ U TEXHOJIOTUHN /IS TaJIbHEHIIero pa3BUTUS OOIECTBA U pa3pelieHHs INT00aNbHbIX MPOOIeM.
¢ PazBuTHE MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH. YMEHHUE CTaBUTh M pa3peliath mpoosieMy npu
WH/IMBUYaJIbHOM U KOJUIEKTUBHOM T03HABATEIbHOMN EATEIILHOCTH.
¢ [IpumMeHeHne NMOyYEHHBIX 3HAHUM M YMEHWM U1 pelIeHUs NMPAaKTHYECKHX 3aJad ITOBCEIHEBHOW KHU3HHU.
OneHka pe3ylbTaTOB CBOMX JEHCTBHM, NpPUMEHEHHs psga NpuOOPOB M MEXaHH3MOB;  oOecreyeHue
paIoOHaIbHOrO U 6€30MacHOr0 MOBEAEHUS 110 OTHOIIECHHUIO K ce0e, 001eCTBY, TPUPOIE.

MeTtoasl u cpecTBa 00y4eHUs!

B npenogaBanuy HCMONb3YIOTCS SBPUCTHUECKHUE UCCIIEI0BATENIbCKUE METO/IbI O0YUEeHHSI: aHATTU3
uH(pOpMaINH, TOCTAHOBKA SKCIIEPUMEHTA, IPOBEIEHNE NCCIIEA0BAaHUM. DTH METO/Ibl B HAUOOJIbILIEH CTEeHU
JOJDKHBI 00ECTICYNTh Pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEUIEKTYa IbHBIX U TBOPUYECKHX CIIOCOOHOCTEH,
B CAMOCTOSITEJIbHOCTH B IPHOOPETEHNN 3HAHUN TIPU BBITOJHEHUH TBOPUECKUX 3aJaHU, SKCTIEPUMEHTAIbHBIX
uccienoBanuil. Ponb yunrtens B 00yueHUN MEHSIETCA: OH BBICTYNAET KaK OPraHu3aTop, KOHCYJIbTAHT, IKCIIEPT
CaMoro Ipolecca AesITeIbHOCTH yJalluxcs U e€ pe3yabTaToB.

[Tpobnema obecrieueHust 1a00paTOPHBIX padOT Kypca HATJISIIHBIM MaTePUaIOM YCIIEITHO pelieHa ¢ TOMOIIIBIO
MyabTUMeHa. [IpuMeHeHne MylbTUMeua TEXHOJIOTUI U NCTI0Ib30BAHUE B MIPE3CHTALUAX aHUMAIIMOHHBIX
3¢ HEKTOB JAFOT BO3MOYKHOCTH MPHUBIICYh BHUMAHHE yYaIUXCsl, Pa3BUTh MX MO3HABATEIFHYIO aKTUBHOCTb.
MynbTUMeaniHBIE TPE3EHTAMK IPEJIaraloTcsl K MCIIOJIb30BaHMIO MTEAaroroM Ha BCeX dTarnax J1abopaTopHOTro



MPAKTUKyMa, a TaKKe IS CAMOCTOSITEIbHOM, B TOM YHCIIE HHIMBUyaTbHOM, UCCIIEIOBATEITBLCKON paOOThI
YYaIIUXCA.

OcHoBHBbIE GOPMBbI OPraHU3AMUM YHeOHBIX 3AHATHI
B cooTBeTcTBHHE C nejiMu CriekKypca, €ro COACpKaHueM U METOJaMA 06yqu1/1;1 HaI/I6OJIee ONTUMAIBLHOM

(dbopMoil 3aHATHS SABJISIETCA CAMOCTOSITENIbHAS UCCIIeIoBaTeNbcKast paboTa.
Heo6xoanMo oTaBaTh MpeanoYTeHUE CISAYIOMUM GopMaM pabOThI:

® KOHCYJBbTAIUS C YUUTETIEM;

e paboTa B MaJbIX Tpymnmnax (2-3 yenoBeKa) Mpu BHIMOIHEHUH UCCIIEIOBATENLCKUX 3aaHMIA;

¢ [IOATOTOBKA OTYCTHBIX MATCPHAJIOB IO PC3yJIbTaTaM IIPOBCACHUSA I/ICCHGILOBaHI/IfI;

® BBINOJIHEHHE Y4EOHOTO MPOEKTA.

YyeOHbIe KOMIIETEHIIHU M CIIOCOOBI JeSITeILHOCTH

PaGouas mporpamma BHEYPOUHOM JESTEIBHOCTH « DKCIIEpUMEHTalIbHAs (PU3UKay» MPeaycMaTprUBaeT
(dhopMUpOBaHKE y ITKOJIBHUKOB 00IIe-y4eOHBIX YMEHUIN M HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JCSITEILHOCTH
U KJIIOYEBBIX KomneTeHuui. [Ipuopureramu 1715 IKOIBHOTO Kypca (PU3HKHU Ha dTale OCHOBHOTO OOIIETro
00pa3oBaHMSI SIBJISTFOTCSI:

IHo3naBaTenbHasi 1eATEJbHOCTD:

®  JCIOJIB30BaHUE IS IO3HAHUS OKPYXKAIOIIEr0 MUPA Pa3IN4YHbIX ECTECTBEHHOHAYYHBIX METO/OB:

Ha0JII0/IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHUE;

e (QopmupoBaHue yMEHUH pa3nuyarh (PaKThl, TUIIOTE3bl, IPUUUHBI, CIICJICTBUS, 10Ka3aTEILCTBA,

3aKOHBI, TEOPUH;

® OBJIAJICHUE AJICKBAaTHBIMH CIIOCOOAMU PEIICHUS TEOPETUUECKUX U SKCIIEPUMEHTAJIbHBIX 337124,

e MpUOOPETCHUE OIBITAa BBIBMIKCHHS TUTIOTE3 [T OOBSICHEHUS NU3BECTHBIX (DAKTOB U

AKCIEPUMEHTAIIBHON TPOBEPKH BBIJIBUTAEMBIX THUIIOTES.

HNudopManmoHHO-KOMMYHMKATHBHASA AeATEJbHOCTD:

® BJIQJICHHE MOHOJIOTUYECKON U AUATIOTUYECKON PEUbl0, pa3BUTHE CIIOCOOHOCTH TOHUMATh TOUKY

3peHus codecelHUKa U IPU3HABaTh MPAaBO Ha HHOE MHEHHUE;

®  HCINOJIb30BAHME JIJISI PEIICHUS MTO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX 3a/1a4 Pa3JIMYHBIX

HMCTOYHHUKOB WH(MOPMAITHH.

PeduiexkcuBHas 1eATEIBHOCTD:

® BJIAJICHUE HABBIKAMU KOHTPOJIA U OLICHKH CBOEH AEATEIbHOCTH, YMEHUEM MTPEABUICTH BO3MOKHBIE

pe3yJIbTaThl CBOUX JCHCTBHIA;

e opraHuzanus yueOHOU AesITeNbHOCTU: MOCTAHOBKA 11EJIH, MJIAHUPOBAHUE, ONIPEIEIICHIE

ONTUMAJIBHOTO COOTHOILIEHUS LIEJIU U CPEJICTB.

BeipadoTka KOMIEeTEeHUIMIA:

O061eo6pa3oBaTeNbHBIX, 3HAHUEBO-MPEAMETHBIX( y4eOHO — MO3HaBaTeldbHas W HH(apMaIrMOHHAs
KOMIIETEHIIMSI)

CaMOCTOSITETFHO ¥ MOTHUBHUPOBAHHO OpPraHU30BBIBATH CBOKO IMO3HABATENBbHYIO JAEATEIBHOCTH (OT
MTOCTAaHOBKHU LIEJIH JI0 MOJIyYEHHUS U OLIEHKH pe3yJIbTaTa);

” HCIONIb30BaTh JJIEMEHTHl MPUYHUHHO-CIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHATHHOTO aHalu3a,
OTIPE/IEIIATh CYIIHOCTHBIE XapaKTEPUCTHUKU H3Yy4aeMOro O0beKTa, pa3BEPHYTO OOOCHOBBIBATH CYKIEHUS,
J1aBaTh ONPEACIICHUS, IPUBOIUTH JI0KA3aTENbCTBA;

MCIOJIB30BaTh  MYJIbTUMEIUWHBIE  PECypChl U KOMITBIOTEPHBIE TEXHOJOTHH I 00paboTKH,
nepenavyd, MareMaTu3alud WH(OpPMAalUW, TPEe3eHTAMH pEe3yJbTaTOB IO3HABATEIBHOW W MPAKTHYECKOMH
NEeATEIbHOCTH;

‘OLICHMBATh U KOPPEKTUPOBATh CBOE IMOBEJICHUE B OKPYXKAIOUIEH Cpe/ie, BBINOIHATH SKOJOTUYECKHE
TpeOOBaHUs B MPAKTUUECKOU JIEATETLHOCTH U MIOBCETHEBHOM KU3HMU.

TIOHMMaTh BO3PACTAIOIIYI0 pOJIb HAYKH, YCHIIEHHE B3aUMOCBSA3M M B3aMMHOIO BIMSHUS HAayKH U
TEXHHKH, peBpallleHne HayKl B HEMTOCPEACTBEHHYIO MPOU3BOIUTENBHYIO CHUITY OOIIECTBA;

‘0CO3HABaTh B3aMMOJICHCTBHE YEIOBEKA C OKPYXKAIOIIEH Cpefoi, BOZMOKHOCTH M CIIOCOOBI OXpaHbI
MPUPO/IBI;

‘pa3BUBaThL MO3HABATEIIbHBIE HWHTEPEChl U HMHTEJUICKTyallbHbIE CIOCOOHOCTH B  MpoIliecce
CaMOCTOATENILHOTO TPHOOpETeHUs (PU3NUECKHX 3HAHUW C UCIMOJB30BAHUEM PA3JIMYHBIX HCTOYHUKOB
nH(OpMAIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;




‘BOCIIUTHIBATh YOEXKAEHHOCTh B TO3UTHBHOW poONU (PU3UKM B JKU3HU COBPEMEHHOI'O OOIIECTBa,
MMOHUMAaHHUE TIEPCIIEKTUB PAa3BUTHUS SHEPTETUKH, TPAHCIIOPTA, CPEACTB CBS3H U JIP.;

‘OBIaJeBaTh YMEHUSMH MPUMEHSTh TOJIYYCHHBIE 3HAHUA [UISI OOBSICHEHUS Pa3sHOOOpA3HBIX
(UBUYECKUX SBJICHUM;

TIPUMEHSATH MMOTYYCHHBIC 3HAHUS M YMEHUS JJIsi 0€30IIaCHOTO MCIOIb30BaHUS BEIIECTB U MEXaHU3MOB
B OBITYy, CEIbCKOM XO3SMCTBE M IPOM3BOJICTBE, PEIICHHUS MPAKTHYECKUX 3a/Jad B IOBCEIHECBHON >KWU3HH,
MpEeAYNPEKACHUS IBICHUN, HAHOCSIIMX BPE] 3/J0POBBIO YETIOBEKA U OKPY KAIOIIEH cpefe.

LIeHHOCTHO — CMBICJIOBOM, OOIIEKYIbTYPHONH M KOMMYHUKATUBHOM
TIOHMMAaTh [[EHHOCTHBIC OPUEHTAIINH YYCHUKA, €r0 CIIOCOOHOCTh BHJIETh M MMOHMUMATh OKPYKAFOIIHIA

MHP
‘YMEHHE yYeHHKa BHIOMPATh 1IEJIEBbIC U CMBICIIOBBIC YCTAHOBKUIJISI CBOMX JICHCTBUI M MOCTYITKOB
“IIproOpeTreHne onbITa OCBOCHHS YYCHUKOM HayYHOH KapTHHBI MUpa
‘OBnazenne crnocobaMu B3auMOJCHCTBUS C OKPY)KAIOUIMMH U YAAJCHHBIMH JIIOJBMU M COOBITHUSIMH,

yYMEHHeE 33/1aBaTh BOIIPOC M BECTU TUCKYCCHIO, BIIAJICHUE PA3HBIMU COIIMATBHBIMH POJISIMU B KOJUIEKTUBE

DopMHpPOBaHNE YHHBEPCAJILHBIX y4eOHBIX JeHCTBUIl

[lepemensl, TPOUCXOIAIIME B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOT'O COBEPIIEHCTBOBAHUS
00pa3oBaTeNpHOrO MPOCTPAHCTBA, OMpENeieHHs Iefell o0pa3oBaHMs, YYHTHIBAIOIIUX TOCYAapCTBEHHBIE,
COLIMAJIbHBIE U JINYHOCTHBIE MOTPEOHOCTH M HMHTEpPEChl. B CBS3M € 3TUM NPUOPUTETHHIM HaIpaBICHUEM
CTAaHOBUTCS 0O€CleYeHHe pa3BHUBAIOIIETO IOTEHIMAla HOBBIX OOpa30BaTEIbHBIX CTaHIAPTOB. PaszButhe
JMYHOCTH B CHUCTeMe 00pa3oBaHHUs 00ECIeYMBACTCS, MPEXKAE BCEro, uepe3 (HopMUpOBAHHE YHHBEPCATBHBIX
yueOHbix nedictBuit  (YVY]l), KOTOpple BBICTYHNAIOT HWHBApHUAHTHOM OCHOBOM 00pa3oBaTENbHOTO U
BOCIIUTATENHHOTO Tpouecca. OBNaJieHue yJalluMUCS YHUBEPCAJIbHBIMU YUEOHBIMH JCUCTBUSMH BBICTYIACT
KaK  CIHOCOOHOCTh K CaMOpPa3BUTHIO M CaMOCOBEPIIEHCTBOBAHUIO ITyTEM CO3HATEIHHOTO W AaKTHUBHOTO
IIPUCBOEHUS HOBOTO COLMAIBHOIO ONbITa. Y Y/J[CO31al0TBO3MOKHOCTh CAMOCTOSTEIBHOTO YCIIEIIHOTO
YCBOEHHUSI HOBBIX 3HAHMM, YMEHUN U KOMIIETEHTHOCTEH, BKJIIOYAs OPraHU3alMI0 YCBOCHHUS, TO €CTh YMEHUS
YUHUTHCS.

B mmpokom 3HaueHHWH TEPMUH «yHHBEpCajbHbIe y4eOHbIE NEHCTBUS» O3HAYAeT YMEHHE YYUTHCA, T.C.
CIIOCOOHOCTh CYyOBEKTa K CaMOpa3BUTHIO M CAMOCOBEPUICHCTBOBAHMIO IYyTEM CO3HATEIHHOTO M AKTUBHOTO
MIPUCBOEHUS HOBOT'O COIIMAJIIBHOTO OIIBITA.

B Oonee y3koM (COOCTBEHHO IICHMXOJIOTMYECKOM 3HAUYE€HHWH) TEPMUH «yHUBEpCAJIbHBIE YydeOHBIE
JEUCTBUS» MOXKHO OIPEJENIUTh KaK COBOKYIMHOCTh CHOCOOOB JEHCTBHS ydallerocs (a TakKe CBA3aHHBIX C
HUMH HaBBIKOB Y4eOHOI paOboThI), 00ecreurBarOIMX €ro CHOCOOHOCTh K CAMOCTOSITEIBHOMY YCBOCHHIO HOBBIX
3HAHMWM M YMEHUH, BKJIIOYAas OPraHU3alMI0 ATOrO Ipolecca. YHHBepcadbHble ydeOHble aeiicreusa (YY/)
MO/IPa3eIIAIOTCs Ha 4 TPpyNIbl: PETYIATUBHbIE, TUUHOCTHbIE, KOMMYHUKATHBHBIE U T03HABATEIbHbBIE

®opmupoBate YVY/[ Ha 3aHATHIX 10 (QU3UKKA NPU U3YYEHUHU KOHKPETHBIX T€M MIKOJIBHOTO Kypca B 7
kiacce orpaxkensl B KTIL.

Pe3yabTaToM GopMHPOBAHHS YHHBEPCAJLHBIX YUeOHBIX AelCTBUI OYAyT ABJASTHLCS YMEHHS:
® MPOU3BOJILHO M OCO3HAHHO BJIaJIETh OOIIMM MPUEMOM PEIlIeHUs yueOHbIX 3a/1a4;
® ICIOJIb30BAaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA, B TOM YHCIIE MOJICTH M CXEMBI JUIS PEeIlIeHUs
yueOHBIX 3a7a4;
® yYMETh OCYIIECTBIIATH aHATN3 00BEKTOB C BBIJICIICHUEM CYIIICCTBCHHBIX W HECYIICCTBCHHBIX
MIPU3HAKOB;
YMETh OCYIIECTBIISITh CHHTE3 KaK COCTABJICHHE 11€JI0T0 U3 YacTei;
YMETh OCYIIECTBIIATh CPAaBHEHHE, KIIACCU(PUKAIINIO IO 33JaHHBIM KPUTEPHSIM;
YMETh YCTaHABJIMBATH MPHYNHHO-CJICICTBCHHBIC CBSI3M;
YMETh CTPOUTD PACCYKJIEHUS B (OPME CBSI3U MPOCTHIX CYXACHUI 00 00BEKTE, €r0 CTPOCHUH,
CBOMCTBAX 1 CBA3SX;
BJIa/IETh OOIINM MPUEMOM PEIIeHUs yueOHBIX 3a/1a4;
® co3JaBaTh U MpeoOpa3oBBIBATh MOJETH M CXEMBI JUIS PEIICHUs 33/1a4;
® yYMETh OCYIIECTBIATH BBIOOp Hanbosee 2 (HeKTUBHBIX CIIOCOOOB peIIeHHs 00pa30BaTEIbHBIX
3aJ1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHUH.



Pe3ynbTaThl 0OCBOCHHMS IPOrPAaMMBbI BHEYPOYHOH JAEATEIBLHOCTH «JKCIIEPUMEHTAJbHAA (PU3nKa)

JIMYHOCTHBIE PE3YNbTATHI:

- (GopMHpOBaHHE I103HABATEIbHBIX HMHTEPECOB, HHTEUIEKTYyalbHBIX M TBOPYECKUX CIOCOOHOCTEH
yyaimxcs;

- YOEeXIEHHOCTh B BO3MOXHOCTH MO3HAHUS IPUPOAbI, B HEOOXOAMMOCTU Pa3yMHOI'O MCIIOJb30BaHMS
JIOCTIDKEHUM HAyKd WM TEXHOJIOTHH Ui JajdbHEHIIErO Pa3BUTHUSl YEIIOBEUECKOro OOIIECTBA, YBAKEHHE K
TBOpLIAM HayKH, OTHOILIEHHE K (PU3MKE KaK K JIEMEHTY 0011e4eI0BEYeCKOM KYIbTYphI;

- CAMOCTOATEIBHOCTD B IPUOOPETEHNH HOBBIX 3HAHUH U IPAKTUYECKUX YMEHUH;

- MOTHUBAIMs 00pa30BaTEIbHON AEATENbHOCTH LIKOJBHUKOB HA OCHOBE JMYHOCTHO OPUEHTHUPOBAHHOTO
IIOAXO0M4;

- (opMHpOBaHUE LIEHHOCTHBIX OTHOLIEHUH JPYT K APYTY, YUUTEII0, aBTOpaM OTKPBITUI U N300peTeHul,
pe3ynbraTtamM 00y4YeHHUs.

Memanpeomemuviepesynomamat.

- OBJAJICHHE HAaBbIKAMH CaMOCTOSITEJIHPHOTO MPHOOPETEHUS HOBBIX 3HAHWHM, OpraHU3alud y4eOHOM
JESATEIIBHOCTH, IIOCTAHOBKM L€JIEH, IJIAaHUPOBAaHUS, CAMOKOHTPOJS W OLEHKH pE3yJIbTaTOB CBOEH
NESITEIbHOCTH, YMEHUSMH MIPEIBUIETH BO3MOKHBIE PE3YJIbTAaThl CBOMX JEHCTBUIA;

- TOHMMAaHHUE pa3IUuuil MeXAYy HCXOIHbIMU (haKTaMHM M THUIOTe3aMH s MX OOBSCHEHUS,
TEOPETUUECKMMH MOJENISIMU U pEaIbHBIMU OOBEKTaMH, OBJIa/ICHUE YHUBEPCAIbHBIMU YUYE€OHBIMU JEHCTBUIMU
Ha MpHUMepax TUIoTe3 Uil 0ObACHEHHs] U3BECTHBIX (PAKTOB M HKCIEPUMEHTAIbHOW MPOBEPKU BbIABUIaeMbIX
TUIIOTE3; Pa3pabOTKH TEOPETUUECKUX MOJIETICH TTPOLIECCOB UITU SIBJICHU;

- IpUOOpPETEHHE OIbITa CAMOCTOATENBHOIO MOUCKA, aHAJIN3a U 0TOOpa MH(OPMAIK C UCIOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHA ISl PEIICHHUs TIOCTABICHHBIX 33/1a4;

- (popMupoBaHUEe YMEHUH BOCIPUHHMMATh, NepepadaThiBaTh U MPEAbABIATh HH(OPMAIMIO B CIOBECHOH,
00pa3Ho#i, CHMBOIMYECKOH ¢opmax, aHATM3UPOBATH M IepepadaThiBaTh NOJIYYCHHYIO  HH(POpPMAIUIO B
COOTBETCTBUM C TIIOCTaBJICHHBIMHU 3aJadyaMH, BBIIEIATH OCHOBHOE COJEpKaHUE IPOYUTAHHOIO TEKCTA,
HaXOJUTh B HEM OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

- pa3BUTHE MOHOJIOTMYECKON U JUAJIOTHYECKON peyH, YMEHHs BbIpakaTh CBOM MBICIH M CIIOCOOHOCTH
BBICIIYIIMBAaTh COOECEeHNMKA, IOHUMAaTh €ro TOYKY 3pEHUs, MPU3HABaTh MPABO JPYroro 4ejoBeKa Ha HMHOE
MHEHHUE;

- OCBOGHHE IPHUEMOB JECUCTBUN B HECTAHJAPTHBIX CUTYallUAX, OBJAJECHHUE 3BPUCTUYECKUMH METO/JaMU
peleHus mpooiem;

- (opmupoBaHue ymeHUil paboTaTh B TPYIIE C BBIIOJHEHUEM pa3IUYHBIX COLMAIBHBIX pOJIEH,
NPEJCTABIATh U OTCTAMBATh CBOU B3IVISABI M YOEXKIEHUS, BECTH JUCKYCCHIO

[IpeMeTHBIE pe3yJIbTaThI:

- 3HAHMUS O NMPHUPOJE BAKHEHIINX (U3MUECKUX SIBICHUH OKpYXKAIOIIEro MHUpa M NOHUMaHHME CMbICa
(U3MYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3YUEHHBIX SIBJICHMIA;

- yMEHMS IIOJIb30BaTbCsd METOJAMU HAYYHOI'O HCCIEJOBAHMS SBJIECHUN MPUPOIBI, INPOBOJIUTH
HaOJIO/IeHUs, IUJJAaHUPOBaTb W  BBINOJIHATH 3KCIEPUMEHTHI, 00padaTbiBaTh pe3yibTaTbl H3MEpPEHUH,
NPEJCTABIATh PE3yIbTaThl U3MEPEHUH C MOMOIIBIO Ta0IHUI, Tpa(UKOB U GopMyIl, OOHAPYKUBATh 3aBUCUMOCTHU
MeXny (U3NYECKUMH SIBICHUSIMU, OOBSCHATH IOJYYEHHBIE pE3yNbTaThl U JENaTh BbIBOJBI, OIICHUBATh
I'PaHULbI IOTPEMIHOCTEN PE3YJIBTaTOB U3MEPEHNI;

- YMEHUS NPUMEHATh TEOPETHUECKHUE 3HaAHUS MO (PU3MKE Ha MpaKTUKE, pelaTh (pU3NYecKue 3aJadu Ha
IIPUMEHEHHE NOJTyUYEHHBIX 3HAHUII;

- YMEHUS U HaBBIKM IPUMEHSTH MOJIyY€HHBIE 3HAHUS 17151 OOBSICHEHUS IPUHLIUIIOB IEHCTBUS BaKHEHIIINX
TEXHUYECKUX YCTPOMCTB, PpEIIEHUS TNPAKTUYECKUX 3a7ad IOBCEJHEBHOW KM3HHM, palMOHAIBHOIO
MIPUPOIONOIB30BAaHUS U OXPaHbl OKPYXKAIOIIEH Cpe/ibl;

- ¢opmHupoBaHHE YOEXAECHUS B 3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTH SIBJICHUN TPHUPOJBI, B
OOBEKTUBHOCTH HAY4YHOT'O 3HaHMS, BBICOKOM IEHHOCTM HAayKd B pa3BUTUHM MAaTE€pHAIbHON U JYXOBHOHN
KYJIbTYPBI JIFOACH;

- Pa3BUTHE TEOPETUYECKOr0 MBILIUICHHUS Ha OCHOBE ()OPMUPOBAHUS yCTaHABIUBATh (PAKTHI, pa3auvaTh
IPUYHMHBI U CIIEACTBUS, CTPOUTH MOJICNIN U BBIIBUTaTh TUMOTE3bI, BEIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (PaKTOB U
TEOPETUYECKUX MOJIeNiel (pU3nUecKue 3aKOHbI;

- KOMMYHHMKaTUBHBIE YMEHHUS JOKJIAIbIBaTh O pE3yJIbTaTaX CBOEr0 HCCIEJOBaHMS, Y4acTBOBaTb B
JUCKYCCUU, KPaTKO M TOYHO OTBEYATh HA BOIMPOCHI, MCIOJIH30BATh CIPABOYHYIO JIUTEPATYpy MU Jpyrue
MCTOYHUKH MH(POPMALIUH.




IlepeyeHb y4eOHO-MeETOAUYECKOI0, MATEPUATbHO-TEXHUYECKOTr0 1 HHPOPMALMOHHOIO olecnevyeHust
1.Cranmapthl pu3ndeckoro oopazoBaHus
2.Y4yeOHUKHU
3.IlpumMepHbIe TPOTPaAMMBI 110 (PHU3UKE
4.CpaBoyHbIe TOCOOUSI, SHIIUKIIONEIUH, CIIPABOYHUKU
5. IunakTuueckuii MmaTepuan
6.TemaTtnueckue TaOIUIBI 11O (HU3UKE
7.Hay4Ho-nionynsipHasi TuTepatypa no Gu3nuKe U TEXHUKE
8.ITopTpeThl BHIOAIOMIMXCS YYEHBIX MO (DU3HKE
9.Tabnuua enunun nzmepenus CU
10.11Ikana 35€eKTpOMarHuTHBIX U3MEPEHUMN
11.KoMmrutekTsl 1a60paTOPHOTO 000PYAOBAHUS [T TPOBEACHUS IEMOHCTPAIMOHHBIX U (DPOHTAIBHBIX
71a00paTOPHBIX pabOT
12.1nTepakTrBHAsA JOCKa
13.KomriekT npe3eHTanui

KanennapHO-TeMaaneCKoe IJIAHUPOBAHHE

[TnaampoBaHue MPOTrpaMMbl BHEYPOUHOH JCATSILHOCTH « IKCIIEPUMEHTANIbHAS (PU3UKa» IS ydarmxcs 7
KJlacca. COCTaBJIEHO B cOOTBeTCTBUU ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM:
«Pu3uka» 7-9 xnaccel (0a30BBI YPOBEHb) U IPUMEPHBIX MPOrpamMM 1o yueOHbIM mpeameraM. Ousnka. 7 — 9
kiaccel: mpoekT. — M. : IIpocsemenue, 2011. — 48 c. — (CTanmapTsl BTOPOTro MOKOJIEHHSI), HA OCHOBE pabounx
nporpamm 1o ¢usuke. 7 — 11 xmaccsl / [Tox pen. O.I1. MensaukoBoit — Bonrorpaa: Yunrens, 2011 ¢ yuerom
TpeboBanuii ['ocygapcTBeHHOTr0 00pa30BaTeIHLHOrO CTaHAAPTa BTOPOTO MOKOJICHUS.

Vyeonuk: «Pusuka.7xiace»,J1.O.I'eaaenmreiin, A.b. Kaiganos, M.: Maemo3una,201

Crpykrypa Kypca
Ne ni/m HaunmeHoBaHMe pa3aeioB U TeM Bcero yacoB
1 dusnka 1 puU3NYeCKre METOIbl U3YUYEHUS IPUPOJIBI 4
2 CTtpoeHre 1 CBOHCTBA BENIECTBA 3
3 Mexannueckue siBieHus. Knunemarnka 2
4 Mexanudeckue siBjieHus. J{uHamuka 9
) Mexannueckue sBieHMs. J{aBieHne TBEPABIX TeE, 10
KHUJIKOCTEH U ra3oB
6 MexaHudeckasi JHeprusi 4
7 Puznka BOKpyT Hac 2
Htoro 34




Conep:xaHue NporpaMMbl BHEYPOUHOM AeATEIbHOCTH «JKCINEPUMEHTAIbLHASA (PU3NKA»
Copepxanue yueOHOro mpeaMeTa cooTBeTcTByeT denepalibHOMYy TOCYAapCTBEHHOMY 00pa30BaTeIbHOMY
CTaHJIapPTy OCHOBHOTO 00111er0 00pa3oBaHUsI.

B nanHOll wacTu mporpamMmbl NMPUBEACHO PEKOMEHAYEMOE pacipelielieHHe Y4eOHbIX 4YacoB IO
paszenam Kypca, OmpeJesieHa MOCJeI0BATeIbHOCTh HM3yYeHUsS YYEOHBIX T€M B COOTBETCTBHM C 3a/layaMu
oOyueHusl. VYKkazaH MUHUMAJIbHBIA II€PEYEHb JEMOHCTpPALMI, MPOBOJMMBIX  YYHMTEJIEM B KJacce,
1ab0paTOPHBIX PabOT M OMBITOB, BBHITTOIHIEMBIX YUCHUKAMHU.

7-ii kaace 34 yacos (1 yac B HeIeII0)
dusuka u puznyecKue MeToAbl U3y4eHHs NMPUPOAbI
Qusuka — Hayka o npuponae. HabGmomenue u omnmcanue (U3HUYECKUX sBICHUNA. DU3HMYECKU
SKCHEpUMEHT. Moodenuposanue Anenutl U 00vbekmos npupoovl. W3MepeHue QGHUINUECKUX BEITUYMH.
MexnyHaponHas cuctema enuHull. Du3nueckue 3aKOHbl U TPAaHUIBI UX NPUMEHUMOCTU. Ponb ¢usuku B
(dbopmMupoBaHUY Hay4YHOU KapTHHBI Mupa.Hayunsrii MeTon mo3nanus. Hayka u Texuuka
Bueypounas deamenvnocmp
- [lonroroBka cooOmEHMI 110 3aJaHHOH TeMe:
BpoynoBckoe nBuxenue, Ponib siBinenus quddy3un B )KU3HU PACTEHUN U )KUBOTHBIX, TpU COCTOSIHUS BOJBI B
MIPUPO/IE.
- KoHcTpyupoBanue kyOnueckoro AenuMeTpa u3 Mefa, MIHHBI, IepeBa, PE3UHbI UIIH JIp. MaTepHrana
- VI3aMepenue BpeMeHr MeXy yAapaMu Iyjibca
-M3roToBiienne rpagynpoBaHHON MEH3ypKU U3 0aHOUYKHU U3 MOJ1 MailoHe3a, UCIIOB3YS ILITPHI]
CTpoeHue 1 cBOIiCTBA BelleCTBA
Crpoenue BemectBa. OmNbIThI, JOKa3bIBAIOIIME aTOMHOE CTPOCHUE BeEUIECTBA. TemioBoe IBHKEHHE U
B3aUMOJICHCTBUE YACTHI] BEIIECTBA. ATperaTHble COCTOSIHUS BEIIECTBA
Bueypounas deamenvrnocmas
- Omnpenenenue pazMepoB MOJIEKYJ Macia
- Onmnpenenenue ckopoctu auddy3un MOJIEKYlT ra3a Npud KOMHATHOM Temriieparype. Bmecte ¢
TOBAPUIIEM MPOJEIIATh OMbBIT: B35ATh YaChl C CEKYHIHOM CTPEJIKOM, KYCOK IIarara, JMHEeUKy, (IakoH TyXOB U
BCTaTh B pa3Hble yribl KOMHaThl. [lycTh Ball TOBapuil 3aMETHT BpeMs M OTKPOET (IaKOH, a BBl OTMETHUTE
BpeMs KOrJa IOYYyBCTBYeTe 3amax. V3MmepbTe paccTOSHUE MEXAY BaMH M HAWIUTE CKOPOCTh AUQPY3UH
CpPaBHHUTE CO CpEIHEHl CKOPOCTHbIO ABM)KEHUS MOJIEKYJ] Ta3a mpu KoMH. Temmepatype. OObsSCHUTE pasHUILY
MOJTYYEHHBIX JAHHBIX C TAOJUYHBIMHU 3HAYCHUSIMU.
- BrIpammBaHue KpUCTaIOB COJIM WK caxapa( MPOEKT)
Mexannuyeckue siBJeHUs

Kunemarnka
Mexannueckoe nBuxkeHne. OTHOCUTEIbHOCTD ABMKEHUA. Tpaekropus. [1yts. PaBHOMEpHOE BUKEHUE.
Cxopoctb. CpenHsisi CKOpOCTb
Bueypounas deamensnocmsy
- Onpenenenue cpegHedl NINWHBI IIara W ONPENEIIEHUE CpPEIHEH CKOPOCTH JBUXKECHHS B
mkony.CpaBHEHHE COOCTBEHHOTO IyTH M IepeMelieHus 3a CcyTku. CpaBHEHHME pe3ysIbTaTOB MEXIy
OJITHOKJIACCHUKaMH
- M3roToBnenue napamitora 1 BHIYUCICHUE CKOPOCTU PABHOMEPHOTO MPSIMOIMHENHOTO ABMXKEHHUS
JAnnamuka
Nuepuusa. MueprHocTh Ten. Bzanmopeiictue ten. Macca — ckansipHas Benu4rHa. IIOTHOCTH BemecTsa.
Cuna — BeKTOpHas BeIU4MHA. J[B)KEHUE U CUJIBL.
Cuna tsoxectu. Cuna ynpyroctu. Cuiia TpeHusl.
Hasnenue. AtmocdepHoe naBienue. 3akoH [lackans. 3akoH Apxumena. Y cioBus MiIaBaHUs Tel.
VYcnoBus paBHOBECHsT TBEPJOTO Tela
Bueypounas deamenvhocmo
- Habmronenne mHEpPTHOCTH MOHETHI Ha JIUCTE OyMaru
- CocTaBneHne HHCTPYKIIMU IO UCTIONb30BaHUIO OBITOBBIX BECOB
- OmnpeneneHue Macchl BO3/lyXa B KJlacce U JJOMa,CpaBHEHHE
Ananu3 ( KpUTHYECKas OLEHKA) Fa3eTHBIX MyOIuKauii ¢ pusudeckum cogepkanuem: [lerposa H. Kakue
osBaroT Bechl// FOr , Nel10 (95), 13 — 19 mapta , 2002 1.
- Omnpenenenue o0beMa IMIIMHAPHUECKOTO KapaHallia i KacTPIOJIH 110 pa3Mepam J1Ha (OCHOBAHMS) U BBICOTE
OOKOBOI1 MOBEPXHOCTH U OTNpeiesieHNe TNIOTHOCTHIIIO00H UTpYyLIKU
- N3mepenune o6bema TBEPJIOTO Tesla HEMPABUIBHOM (GOPMBI TOJIB3YSICh CAMOJCIbHOW MEH3YpPKOW | BOAOH




- CocraBieHNe HHCTPYKLIMU 110 IPUMEHEHHIO IMHAMOMETpa
- IloaroroBka MCCIENOBATENBLCKOIO IPOEKTA: POJIb CHIIBI TPEHHS B MOEH KU3HHU, CHJIA TPEHUS U BEJIOCUIIEN,
CHJIa TPEHHUS Ha KyXHE...
-ITonroroBka 6uorpaduyeckux crpasok: I'.I'amuneitr, U.Hptoton, P.I'yk, b. I1ackans, 3, Topudennu, Apxumen
/laByieHHe TBePABIX TeJl, ;KUIKOCTel U Ira3oB
- OmpeneneHue BO CKOJIBKO pa3 JlaBjieHue Tabypera Ha 1o OoJibllle HOXKKAaMH, YeM CHJICHHEM U JaBIICHHE
CUJSLIETO YYEHHKA KaX0ro Kjacca Ha CTyJl, CpPaBHEHUE
- IlonydyeHne MBUIBHBIX ITy3bIpel U 0OBACHEHHE, I0YEMY OHHM UMEIOT 1apooOpa3Hyto GopMy
- BrpimonHenue ombiTa MOATBEPKAAIONIETO CIPaBeUTMBOCTh 3akoHa Ilackans. /loma Ha GOKOBOI cropoHe
BBICOKOM OaHKM M3-10J KO(e MpOoOUTh IBO3AEM OTBEPCTHs Ha BbICOTax 3, 6 u 9 cM. momectute OGaHKY B
PaKoBHHY TOJ| KpaH U OTKPOMTE Tak, 4TOObl 00BEM MOCTYHArOIIEHd BOABI U BBHITEKAIOIICH OBLIM OJUHAKOBHI
IIPOCIIEAUTE 3a CTPYHKAMU OOBACHUTE.
- Usrorosnenne ponTana
- Onucanue Ha0II01a€MOr0 SBJICHUSA C 3a¥OKEHHON CBEYKOM MJIM Oymaroi BHYTpH CTakaHa, KOTOPBIN JiepxKar
BBEPX JIHOM, a 3aT€M OBICTPO I1EPEBOPAYMBAIOT BBEPX JHOM Ha BO3AYLIHbBIH IIAPHK.
- KoHcTpynpoBaHue 1 U3roTOBIIEHUE 103aTOPA KUAKOCTU
- KoHcTpynpoBaHre aBTOMaTHYECKON MOUIKH I KYp
- Omnpenenenue MIOTHOCTH COOCTBEHHOI'O Tejla
- ITloaroroBka cooOIIEHUI: UCTOPHS TUPUKAOICCTPOCHUS., THOCNIb AUPIIKAOIECH THraHTOB, HCIOJIB30BAHNE
aupukadiieit Bo BpeMs 1 u 2 MUpOBOI BOWHBI, HCIIOJIb30BaHUE JUPHKAOIIEH B HAILIMTHU.
HaNMCaHUe UHCTPYKIHHA K (PU3NIECKOMY 000pyI0BaHHUIO (OBITOBBIC BECHI, TUHAMOMET))
- IloarotoBka cooOuieHUi MO 3aJaHHON TeMe: 3aKOH BCEMUPHOro TAroreHus, Cuiia TsKeCTH Ha APYrux
wianerax, Ilaccaxxupckue mnaiinepsl, Tankepel U cyxorpysbl, IIpombiciioBeie cyna, BoenHblie kopaOuiw,
ITonBoansie noaxu, Jlenokonsl, Cyna Ha BO3AYIIHON NOTYIIKE U IIOJBOAHBIX KPBUIBAX
Mexanu4eckasi JHeprus
Oneprus. Kunerndeckas sueprust. [loteHnmanbHas sHeprus. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUH.
[Tpocteie Mexarn3Mbl. KoapuIueHT Mone3Horo qeicTBus
Bueypounas deamenvrhocmo
- KoHcTpynpoBaHue pblua)KHbIX BECOB C UCIIOJIb30BaHUEM MOHET ( MUHU IIPOEKT)
- H3mepeHne MOLTHOCTH YUYE€HHKOB KJlacca MU MoIbeMe NopTdest U ee cpaBHEHUES( MUHH ITPOEKT)
-  l3mepeHue ¢ moMmomipbl0 MM JIMHEWKHM IUIe4a phYaroB HOXKHMIL M KJIOYa JBEPHOTO 3aMKa H
OIIPEAEIUTD BBIUIPHIIIA B CUIIE .

®du3uKa BOKPYIr HAC

[ToaroroBka coobmiennit mo 3amanHoi Teme: du3uka B JUTEPATYPHBIX MPOU3BEACHHIX, MOCIOBHUIAX,
MOTOBOPKax, 3aragkax [loaroroska coobieHuit mo 3aganHon Teme: OU3KKa U SKOIOTHS



KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

Ne Copepxanue yueOHOro MaTepuana
3aHATHA

1 [ToaroToBka cooOIIeHNH TIO 3aJAHHON TEME:
bpoynosckoe nBuxenue, Ponb spienus quddy3un B )KU3HU PACTEHUN U )KUBOTHBIX, Tpu
COCTOSIHUS BOJIbI B IPUPOJIE

2 KoHcTpynpoBanue KyOM4ecKkoro JenuMerpa u3 Oymaru

3 M3MepeHne BpeMeHU MEXy yAapaMu MyJbca

4 W3roroBnenue rpayupoBaHHON MEH3YPKH U3 OAHOUKH U3 MOJ MallOHE3a, UCII0JIb3Ys HIIPUIL

3) OnpeneneHue pasMepoB MOJIEKYI Macia

6 Omnpenenenue ckopoctd nuddy3un Mosekyn raza npu KOMHaTHOW Temnepatype. Bmecte ¢
TOBapUIIEM IPOJENATH OIBIT: B35Th YaChl C CEKYHIHOM CTPEJIKOM, KyCOK IIIIarara, JMHEHUKY,
¢1akoH yXOB U BCTaTh B pa3HbIE YIIIbl KOMHATHI. [IycTh Balll TOBapuII] 3aMETUT BpeMs U
OTKpOeET (hJIaKOH, a BBl OTMETHTE BpEeMs KOTJa MOYyBCTBYyeTe 3anax. M3meprpTe paccrosiaue
MEXJ1y BaMH U HalJUTE CKOPOCTh AU(PY3UH CPAaBHUTE CO CPEIHEN CKOPOCTHIO IBUKEHUS
MOJIEKYJI Ta3a mpu KoMH. Temneparype. OObICHUTE pa3HUILY MTOJTYYECHHBIX JaHHBIX C
TaOJIMYHBIMU 3HAYCHUSIMH.

7 BeolIpanuBanue KpUCTauIoB COJIH (IIPOEKT)

8 Omnpenenenue cpeiHel AIUHBI 1ara ¥ ONpeieeHue CpelHeld CKOPOCTH IBUKEHUS B ILIKOY.
CpaBHeHue COOCTBEHHOT'O ITyTH U TIepeMelIeHus 3a CyTKu. CpaBHEHHE PEe3yIbTaTOB MEXKIY
0JIHOKJIACCHUKaMH

9 H3roroBieHue napaiitora U BEIYUCICHUE CKOPOCTH PABHOMEPHOTO MPSIMOIMHEHHOTO
JIBYDKEHUS

10 Habmoienue HHepTHOCTH MOHETHI Ha JIUCTE OyMaru

11 Co3zntanne HHCTPYKITMH 10 MCIIOIh30BAHUIO OBITOBBIX BECOB

12 Omnpenenenre Macchl BO3JIyXa B KJlacce U JoMa, CpaBHEHHUE

13 AHanm3 ( KpuTHYecKas OleHKa) myOonukamnuii B cetr IHTEpHET ¢ PU3NYECKUM COACPKAHUECM:

14 Onpenenenue o0beMa IUIMHAPUUECKOTO KapaHJalla 1 KacTPIOJIM [0 pa3Mepam JHa
(ocHOBaHMsI) U BbICOTE OOKOBOM MOBEPXHOCTH U OIPEEICHUE MJIOTHOCTH 000N UTPYIIKH

15 N3mepenne oObema TBEPAOTO Tella HEMPaBMIBLHONW (POPMBI MOJIB3YSACh CAMOEIHHOM
MEH3YpPKOU U BOAOU

16 CocTaBiieHHe HHCTPYKIIMU IO TPUMEHEHUIO TMHAMOMETpa

17 [TonroroBka nuccie10BaTENbCKOIO MPOEKTA: POJIb CUIIBI TPEHMSI B MOEH JKU3HM, CUJIA TPEHUS U
BEJIOCHUIIE]], CHJIa TPEHUS Ha KyXHe

18 [ToaroroBka 6uorpaduueckux cupasok: I'.I'anuneit, M.Hetoton, P.I'yk, b. ITackais, 3,
Topruemm, Apxumen

19 OmnpezneneHue BO CKOJIBKO pa3 JaBieHHE TaOypeTa Ha 1oJ1 O0Ible HOXKKAMHU, YeM CUIICHUEM U
JTaBJICHHE CUSIIEro YUeHHKa KaKJIoro Kjlacca Ha CTyJl, CDaBHEHHE

20 [TonydeHrne MBUIBHBIX Iy3bIped M 00BSCHEHHE, IOYEMY OHM UMEIOT 11apooOpa3Hyro hopmy

21 BeinonHeHne onbITa MOATBEPKAAOLIETO CIIpaBeINBOCTh 3akoHa [lackans. Jloma Ha O0KoBOM
CTOpPOHE BBICOKON OaHKHU M3-TI0J Kode MpoOUTh I'BO3/IEM OTBEPCTHS Ha BbIcOTax 3, 6 u 9 cm.
noMecTuTe OaHKY B PAKOBHHY MO/ KpaH U OTKPOUTE TakK, YTOOBI 00bEM MOCTYIAIOIIEH BOABI U
BBITEKAIOIIEeH ObUIM OJIMHAKOBBI IPOCIIEUTE 32 CTPYHKaMHU OOBSICHUTE.

22 W3rorosnenue poHTaHA

23 Onucanue HaOII0AAEMOTO SIBJICHUS C 3aKKEHHON CBEUKON MM Oymaroil BHyTpU CTaKaHa,
KOTOPBIH JiepKaT BBEPX JHOM, a 3aTeM OBICTPO NMEPEBOPAUMBAIOT BBEPX JTHOM Ha BO3IYLIHBIN
HIApUK.

24 KoHCTpyrpoBaHU€E U U3rOTOBIEHHUE J103aTOPa KUJKOCTH

25 KoHcTpynpoBanmne aBTOMaTHYECKON MOMIIKU TSI KYP

26 OnpezeneHye IOTHOCTH COOCTBEHHOTO Tella

27 [ToaroToBka coOOIIEHUI: UCTOPHS AUPUIKAOIECTPOCHUS., THOCTh AUPUKAOIICH TUTAHTOB,

UCIIOJIb30BaHUE Tupnxkadiel Bo BpeMs | 1 2 MUpOBOI BOMHBI, UCIIOIb30BaHUE JUpHKaOIel B
HaIIX JTHU.




28 [ToaroToBka cooOIeHNH MO 3aAaHHON TeMe: 3aKOH BCEMUPHOTO TAroTeHHs, Cuia TsHKeCTH Ha
Ipyrux mianerax, [laccaxupckue naiinepsl, Tankepsl U cyxorpyssl, [IpombicioBsie cyna,
Boennrbie kopabnu, [Togsoausie noaku, Jlenoxomnsl, Cyna Ha BO3AYIIHOW MOAYIIKE U
IIOIBOJHBIX KPBUIbSIX

29 KoHcTpynpoBanue HEOOBIYHBIX BECOB

30 M3mepenune MOIHOCTH YYSHHUKOB Kilacca IpH MoabeMe MopTQes U ee cpaBHEHHE ( MUHU
IIPOCKT)

31 H3mepeHue ¢ MOMOLIbI0 MM JIMHEHKH I1JIe4a PblYaroB HOXKHUIL U KJI0UYa IBEPHOIO 3aMKa U
ONPEACIIUTD BBIMIPHILIA B CUJIE.

32 KoHcTpyrpoBaHue nonucnacra ¢ paCi€THbIM BBIUTPHIIIEM B CUJIE.

33 ®Pu3nka B IUTEPaTypPHBIX IPOU3BEICHMSX, IOCIOBUIIAX, IOTOBOPKAX, 3arajaKax

34 [Togseenue UToroB paboThHI

Cnmcoxk JuTepatypsbl
1. ®enepanbubiii ['ocygapcTBEHHBIN 00pa30BaTENbHBIM CTaHIApPTa OCHOBHOTO 0obmiero obpaszoBanus (OI'OC
00O, M.: Ipocsemenue», 2011 roxm)
2. EcrectBo3HaHue. BBeneHue B ectecTBEeHHOHAY4YHbIe peaMmeThl. 5-6 knacc A.E.I'ypesuu, J[.A.Hcaes,
JI.C.ITontak. M. [lpoda -2014
3. I'ypeBuu A. E., Kpacuos M. B., HotoB JI. A., IlonTtak JI. C. EcrecTBo3Hanue. Beenenue B
€CTeCTBEHHOHAYYHbIe IpeaMeThl. Pabouas Terpanp. 5-6 kimace.M. [lpoda. 2014 r.
3. EcrectBo3HaHue. BBeneHue B ecTeCTBEHHOHAYYHBIE TPEAMETHI. 5-6 kiacc : Meroa. [Tocobue. — M.: lpoda,
2014.
4.IIporpammsbl asst o01ieo0pa3oBaTeabHbIX yupexaeHuii. @usuka. ActpoHomus. 7-11 ki. / coct. B.A.
Koposun, B.A. Opnos. — M.: llpoda, 2009.
5.bonbmoi cipaBoYHUK mKoJbHUKA. 5-11 kimacc. — M.: Jlpoda, 2008.
OOyuenne BeeTcs B KaOWHeTe GU3NKH, OCHAIEHHOM B COOTBETCTBUU C TUIIOBBIM ITEPEUHEM 000pYI0OBAHUS,
YTO MO3BOJISET BBHIMOIHUTD MPAKTHYECKYIO YacTh MPOTPAMMBI (IEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI,
(pOHTAIBHBIE OIBITHI, JAOOPATOPHBIE Pa0OTHI), a TAK)KE OPraHN30BaTh YICOHBIC 3aHATHS B HHTCPAKTUBHOM
dopme.
6.YueOHuk: «®usuka.7knacey, JI1.O.I'eanenmreiin, A.b. Kaiiganos, M.: Muemo3una,2013
7. J1.3. T'ennenmreiin, JI.A. Kupuk, .M. I'ensdrar. COopHuk 3aaa4 no ¢usuke. M. Muemo3una.2012 r.
8. B.A. Bonkog. [Toypounsie pazpadbotku no gusuke. 7 kiacc. M. BAKO. 2009 r.
9. H.K. MapreiHoBa. ®usuka. Knuura i yunrens. M. IIpocsemenne, 2009 r.
10. JI.A. Kupuk. CamocTrosiTeNbHbIE U KOHTPOJIbHBIE paboThl 110 Gusnke B 7 kinacce. M. MJIEKCA. 2011 r.



