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HHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamMmma 1o Kypcy BHEYpOUHOU ACSITEILHOCTH

«3aHuMaTenbHas GU3UKaA» C UCIONIb30BaHUEM 000pyaoBanus « Touku poctay
HanpagaenHocTsb (mpoguiab) nporpaMmbl «3aHuMaresabHas (Gu3nkay» - ooOpazoBaTeabHas,
MOJIU(UIIMPOBAHHAS, €CTECTBEHHO-HAYYHasl HAMPABJIEHHOCTh, OPUEHTUPOBAHHASL HA aKTUBHOE
IpUOOLIeHNE AeTeH K MO3HAHUIO OKPYKAIOILIETO MUPA, BBIIOJIHEHHE PaboT
UCCIIEI0BATENICKOTO XapaKTepa, PeLIeHNe pa3HbIX TUIIOB 3314, IOCTAHOBKY SKCIIEPUMEHTA,
paboTy C TOMOJHUTENFHBIMU UCTOYHUKAMH HH(POPMALIMHU, B TOM YHCJIE 3JIEKTPOHHBIMHU.
AKTYyaJIbHOCTB NPOrPpaMMbl
OCHOBHBIMU CpEICTBaMU BOCITUTAHUS TBOPUECKOW aKTUBHOCTH U Pa3BUTHUS CLIOCOOHOCTEH
y4aluxcst ABISI0TCS SKCIIEpUMEHTaIbHbIE UCCIIEIOBaHMS U 3a7auu. Pemienne HecTaHAapTHRIX
3aJa4 ¥ MPOBEJICHUE 3aHUMATEIbHBIX YKCIIEPUMEHTAIBHBIX 3a/1aHUI CIIOCOOCTBYET
npoOyKIECHHUIO U Pa3BUTHIO Y HUX YCTOMUMBOIr0 HHTEpeca K (husuke. B nponecce oOyuenus

pemarTcs mpoodJIeMbl JOTIOTHUTEIFHOTO 00pa30BaHUs JETEH:

e OpraHu3anys MOJHOLUCHHOI'O JOCYTa,

® Pa3BUTUC JUYHOCTHU B IIKOJBHOM BO3paCTC.

HopMaTuBHbIE 0CHOBaHMS U TPeOOBaHNS K POrPaMMHOMY 00ecre4eHn 0 1
Pe3yJIbTATUBHOCTH J0NOJTHUTEJbHOI0 00pa30BaHuUs:
* denepanbHblii 3akoH «O06 o0pa3oBanun B Poccuiickoit @enepauun» (ot 29 nexadps 2012r.

Ne273-®3 )

* TIopsiiOK OpraHU3aIy U OCYIIECTBICHUS 00pa30BaTEIbHON JICATEIIBHOCTH 110
JIOTIOJTHUTEILHBIM 00111e00pa30oBaTeIbHBIM MpoTrpaMmam (rpuka3 MunoOpHayku Poccun ot 29

aBrycra 2013r. Ne1008)

* KoHnenuus pa3BUTHS TONOTHUTEILHOTO 00pa3oBaHus AeTel (yTBEpKAeHA PacTIOpPsKEHUEM

[IpaBurensctBa Poccuiickoit denepanuu ot 4 centsaops 2014r. Nel726-p)

* [Tmcemo MunoOpHayku P® ot 18 Hos6pst 20151, Ne09-3242 «O nanpaBiaeHUH HHGOPMAITTN)
(MeToauYecKre peKOMEHIAIMH 110 TTPOSKTUPOBAHUIO JTOTIOJTHUTEIHLHBIX 00IIepa3BHUBAIOIIIX

MporpaMM (BKJIFOUYasi pa3HOYpPOBHEBBIE ITPOTPAMMBI)

OT1in4uTeIbHBIE 0CO0CHHOCTH NPOrPAMMBI
OTnuunTeNnbHOW 0COOEHHOCTHIO TaHHOW 00Pa30BaTENIBHOM MPOTPAMMBI SBIISETCS

HampaBJICHHOCTb Ha (I)OpMI/IpOBaHI/IC y‘le6H0-I/ICCJ'ICILOBaTCHBCKI/IX HAaBBLIKOB, Pa3JIMYHBIX



croco00B JESITETLHOCTH y4aliuxcs B 0oyiee IIMPOKOM 00bEME, UTO MOJIOKUTEIBFHO OTPA3UTCA
IIPU U3yYEHHUH JPYTUX MPEIMETOB U PACIIMPEHHUIO KPYro3opa B LIeJI0M, CHOCOOCTBYET
(OpMHUPOBAHHIO COBPEMEHHOTO HAYYHOT'O MUPOBO33PEHNUS, PA3BUTHIO MHTEIIEKTYalbHbIX

CIIOCOOHOCTEH U ITO3HABATEIBHBIX HMHTEPCCOB HIKOJIbHUKOB.

Ileparoruveckas uesiecooOpasHoCcTb

nporpaMma momMoraeT 00y4aroIIMMCs OLICHUTh CBOM TBOPUECKUHM MOTEHIIMAI C TOYKH 3PEHHS
00pa30BaTEBHON MEPCIICKTUBBI U CIOCOOCTBYET CO3/IaHUIO MOJIOKHUTEITLHOW MOTHBAIINN
oOydaromuxcs Kk camoodpa3zoBanuto. [Iporpamma mo3BossieT peanbHO Ha MPaKTUKE
obecrieunBaTh HHAUBUAYAJIbHBIE IOTPEOHOCTH yUanuxcs, MpopuiIbHbIE HHTEPECH JETEH, TO

€CTh PeaIM30BbIBAThH NIEAArOTUKY pa3BUTUS peOeHKA.

[Ipu peanuzanuu nporpammbl ucnonbdyercss  YMK  «®usuka7-9knace» Ileppikun

A.B.Y4eOHuk s 061eo0pa3zoBaTenbHbIX yupexkaeHuil. - M.: [lpoda, 2021 r

YuyebHoe conepxkanne Kypea dusnka BimouyaeT: 34 4, 1 4 B Henemo;

[Ipu peanuzanyu JaHHON MPOTPAMMBbI YUYUTBIBAETCS, COOIIOIAI0TCS CIEAYIOIINE

TIPUHIIHITBL

- JTIOCTYITHOCTB M3JIaraeMoro MaTepuala;

- MUHHMYM oObema uH(popMaluy;

- nuddepeHITupOBaHHBINM TOAX0]

- HaISAHOCTH;

- MaKCHUMAaJIbHOE BBIMTOJIHEHUE CAaMOCTOSITEILHOW YacTh PabOTHl M3ydyaeMOTo MaTepHala
HA3aHATHIX

- OpHMEHTHpPOBaHHE O0YYAIOIIMXCS HA 3a/1aHusl 6a30BOTO YPOBHS CIOKHOCTH

[Iporpamma paccunTana Ha OJIMH o1 00y4deHus — 1 4 B HEAEINI0, BCETO - 344,
[TporpamMma HampaBiieHa Ha (HOPMHUPOBAHKE Y YUAITMXCS OCHOBHOM IIKOJIBI JOCTATOYHO
[IMPOKOTO MPEACTABICHUS OPU3NICCKOM KapTHHE MUPA.

PaGouvast nporpamMMa KOHKPETH3HPYET COJIEpKaHUE TPEAMETHBIX TeM 00pa30BaTEILHOTO
CTaHJApTa M JaeT pachpeesieHre yueOHbIX YacoB M0 pa3zaenaM Kypcea 7 -9 kiiacca ¢ yueToM
MEX MPEAMETHBIX CBSI3€H, BO3PACTHBIX OCOOCHHOCTEH yJaluXcsl, OMpeaeseT
MUHUMAJbHBII HA0Op OMBITOB,JEMOHCTPUPYEMBIX YUUTEIIEM B KIIacce U 1a00paTOPHBIX,

BBIIIOJIHACMBIX YHAIIIUMMUCH.

Leabi0 nporpaMMbl 3aHATHI BHEYPOUHOI EATEIHLHOCTHU MO (PUIUKE



«3aHuMaTenbHas pU3MKay, U1 yU9alumxcs 7-9X K1accoB SBIAIOTCS:

* pa3BUTHE Yy YUAIIUXCs [I03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKHUX

CrocOoOHOCTEH B Ipoliecce pelIeHns NPaKTHUECKUX 33/1a4 U CaMOCTOSITEIbHOTO

MIPUOOPETEHUSHOBBIX 3HAHUM;

* (hopMupoBaHKE U Pa3BUTHE Y yUAIIMXCS KIIOUEBBIX KOMIETEHIUH — yueOHO —

M03HABATENIbHBIX, UH(HOPMAIIMOHHO-KOMMYHHUKATHBHBIX, COLIMAIBHBIX, U KaK

CJIEICTBUE -KOMIIETEHIUI JINYHOCTHOIO CaMOCOBEPIICHCTBOBAHNS;

* (popmupoBaHUE TPEIMETHBIX U METAIPEIMETHBIX PE3YJITATOB O0YUEHHUS,

YHHMBEPCAIbHBIXY4€OHBIX JCHCTBU.

* BOCIIMTAHUE TBOPYECKOH JIMYHOCTHU, CIIOCOOHOM K OCBOCHHUIO NIEPETOBBIX TEXHOJIOT UM
OCOOEHHOCTBIO BHEYPOUHOH JI€ATEIIBHOCTH 110 (PU3UKE SIBJIAETCS TO, YTO OHA
HaIpaBJieHa Ha TOCTHKEHHE O0YYarOIIMMHUCS B OOJIBIICH CTETICHN TUYHOCTHBIX U

METAIPEIMETHBIX  PE3yJIbTATOB.



IInanupyemMble pe3yabTaThl 0CBOEHHUSI Y1e€OHOI0 MpeIMeTa
3aHATHS BHEYPOYHOH NEATEIHPHOCTH 10 GU3HKe «3aHUMaTeIbHas (PU3UKaY, IS yJamuxcs 7-9X KI1accoB
00yCIIOBIIMBAET CIEAYIOUINE JOCTHKCHHS:
JINYHOCTHBIX Pe3y.JIbTATOB:
- (hpopmupoBaHUe MO3HABATEIBHBIX HHTEPECOB, MHTENIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
YYaAIIIXCS;
- CaMOCTOSATEIHHOCT B TPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMECHHIA;
- IPUOOPETeHNEe YMEHHUS CTaBUTh NIepe]l OO0 M03HaBaTEIbHbBIE 1I€TH, BEIIBUTATh TUIIOTE3BI, JI0Ka3bIBATh
COOCTBEHHYIO TOUKY 3pCHHS,
- MPUOOPETECHHE TIOJIOKUTEIEHOTO SMOIIMOHATBHOTO OTHOIICHUS K OKPYIKAIOICH MPUPOJIE U CAMOMY
ce0e KaK 4acTu MPUPOJIBI.
- (popmupoBaHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEACHHS, OCO3HAHHOTO U OTBETCTBEHHOTO
OTHOILIEHHUSI K COOCTBEHHBIM MOCTYIIKaM;
- (opMHupOBaHUE KOMMYHHUKATHUBHON KOMIIETCHTHOCTH B OOIIICHUH M COTPYHHYECTBE CO
CBEPCTHHUKAMH B TIpoIlecce 00pa30BaTEIbHOM, yueOHO-UCCIIeIOBATEILCKON IEATETHHOCTH;
- (opmupoBaHUE 1IEHHOCTHBIX OTHOIIGHUH IPYT K APYTY, YUUTEII0, aBTOPAM OTKPBITHIA M H300peTeHUH,
pe3yabTaTaM 00y4YeHus;
- (hopMupoOBaHUE CAMOCTOSATEIIBHOCTE B TPHOOPETEHUU HOBBIX 3HAHUH U MPAKTUICCKUX YMCHHIA;
-popmupoBaHue OEPEKHOTO OTHOIICHHSI K OKPYKAFOIICH Cpejie;
MeTtanpeaMeTHBIX Pe3yJbTATOB:
- OBJIaJICHHE HaBBIKAMU CAMOCTOATEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUH,
OpraHU3aIu YYeOHOU eATeIbHOCTH, TTOCTAHOBKUIIEIICH,
TUTAHUPOBAHUS, CAMOKOHTPOJISL U OIICHKH PE3YJIBTATOB CBOCH
NEeSATENBHOCTH, YMEHUSIMU MPEABUACTH BO3MOXKHBIE PE3YIbTaThl CBOUX
eHCTBHI;
- MPUOOPETEHHE OTIBITa CAMOCTOSTEIHLHOTO TTOMCKA aHalln3a U oTOopa
nH(GOPMAIIUHU C UCTIOTH30BAHUEM PA3ITUYHBIX UCTOYHIUKOB,HOBBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHH I PEeIIeHHs SKCTIEPUMEHTANIBHBIX 3a/1a4;
- opmupoBaHUe yMeHUI pabOTaTh B IPYIIIE C BHITOJHEHUEM Pa3IUIHbIX
COIMAIILHBIX POJICH, TIPEJICTABIISITh U OTCTAaUBATH CBOUB3TJIS/IBI
yOeKIeHMs, BECTU AUCKYCCHUIO;
- OBJIQJICHUE SKCTIEPUMEHTAILHBIMHA METOJJAMU PEIICHUS 331a4.
IIpenmeTHBIX pe3y/ibTATOB:
- YMEHHE TI0JIh30BATHCS METOJJAMH HAYYHOTO TIO3HAHWSI, IPOBOIUTH
HaOJTI0IeHUS, TUTAHUPOBATH U IPOBOIUTH SKCTIEPUMEHTHI,00pa0aThIBATh

pe3yJIbTaThl U3MEPEHUN;

- Hay4UThCS MOJIb30BATHCS U3MEPUTENBHBIMU MTPHUOOpaMHU (BEChl, TMHAMOMETP, TEPMOMETD),



- coOOMpPAaTh HECIIOKHBIEC IKCTICPUMEHTAIBHBIC YCTAHOBKH JIJISl TPOBEACHMUS MPOCTEHIITNX OIBITOB;
- pa3BHUTHE DJIEMEHTOB TEOPETHUECKOTO MBIIIICHUSI HA OCHOBE
(dbopMUPOBaHUS YMEHHUH YCTAaHABIUBATH (DAKTHI, BHIACIATH TJIABHOE B
M3y4aeMOM SIBJIICHUH, BBISIBIISATH IPUUNHHO-CJICICTBEHHBIC CBS3H MEXKIY
BEJIMYMHAMH, KOTOPBIE €T0 XapaKTePHU3YIOTBBIIBUTATh TUTIOTE3bI,
(hopMyITHpPOBaTh BHIBOIBI;
- pa3BUTHE KOMMYHUKATUBHBIX YMEHHIA: JOKIABIBATH O pe3yJIbTaTax KCIEPUMEHTA, KPATKO U TOUHO
OTBEYaTh Ha BOTIPOCHI,
UCIIOJIb30BATh CIIPABOYHYIO JINTEPATYPY M APYTHEe UCTOYHUKH HHPOPMAITUH; - OBJIAJCHHE
MOHSITHIMHBIM aIapaToOM U CUMBOJIMYECKUM SI3BIKOM(U3UKH;
- MIOHUMAaHKE BO3PACTAIOIICH POJTH €CTECTBEHHBIX HAYK M HAYYHBIX UCCIICIOBAaHUI B COBPEMEHHOM
MUpE, IOCTOSTHHOTO TPOIIecca SBOJIIONNY HAyYHOTO3HAHUS, 3HAYUMOCTH MEXTyHAPOIHOTO
HAYYHOT'O COTPYIHUYECTBA;
- IPUOOPETEHHE OTBITa MPUMEHEHHSI HAYYHBIX METOJIOB TIO3HAHMSI, HAOJIOICHUS
(bU3MYECKUX SIBICHUM, IPOBEICHHSI OMBITOB, MPOCTHIXIKCIIEPUMEHTAIBHBIX
UCCIICIOBAHUM, MPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCTI0IB30BAHUEM ITUPPOBBIX

M3MEPUTENIbHBIX TPUOOPOB.



Coaep:xanne

Ha3Banue pa3aesoB u Tem Conep:xanue yueOHOH TeMbI Tembl J1a00paTOPHBIX U OobopynoBanue
NMpaKTH4YeCKUX pador,
CaMOCTOSITEJIbHBIX Pa0OT U T.II. (B nop
3aBHCHUMOCTH OT NpeAMeTa)
BBenenne Bronnoe 3anstue. llenu u 3amaun kypca. Texauka Hop https://resh.edu.ru/
6e30MacHOCTH. 3HAKOMCTBO C IIU(POBOIL https://cifra.school

Oo6opynoBanue: KOMIIbIOTED,
npoektop Ludposas
nabopatopus «Touka poctay
(maTynK BpeMEeHHU, 1aBJICHUS,

naboparopueit «Touka pocta»

TEMIIEPATYPHI)
PoJib DKCIIepUMEnTa B CucTeMa eIMHULL, TOHATHE O TIPAMBIX M KOCBEHHBIX Jlabopatopnas pabota «M3mepenue L{OPhttps://resh.edu.ru/
JKH3HHU YeJIoBeKa n3MepeHusx. GU3ndecKkuii SKCrepuMeHT. Buibl LEHBI JIeJIEHUs IPUOOPOB: aMIIEPMETPa,
(bu3ryeckoro 3kcnepuMenTa. [lorpenrHocTh BOJITMETPA, MAHOMETPaY. O6opynoBanue: npudOPHI:
U3MepeHus. BUabl MOrpemHOCTEN U3MEPEHUS. aMIepMETp, BOIBTMETD,
Pacuét norpemnoctu uamepenus. JlabopatopHas maHoMmeTp. [udposas
paboTa «3mMepeHue 1IeHbI IeIeHUs IPUOOPOB: nabopatopus « Touka pocTay

ammiepMeTpa, BOJIbTMETpa, MaHOMeTpay. [IpaBuiia
odopmiteHus 1a00paTOpHOI pabOTHI.



https://resh.edu.ru/
https://cifra.school/
https://resh.edu.ru/

HepBOHa‘laﬂbele
CBE€ICHHA 0 CTPOCHUH
BelieCTBa

Kpucrannel u amop¢usie Tena. Buabl
KpHUcTaInueckux pemérok. Mcenenopanue
amopdusIx Ten Jlaboparopnas padota «CpaBHeHHE
BHYTPEHHET0 CTPOEHUs TBEPABIX Tem». Auddysus.
JlaGoparopnas padota «3mepeHune ckopocTu

i dy3um».

JlabopaTtopnasi pabota «CpaBHEHHE
BHYTPEHHETO CTPOCHUS TBEPIBIX
T

JlabopaTtopHast pabota «3mepenue
ckopoctu auddy3un»

LIOP https://resh.edu.ru/
https://www.yaklass.ru/
00opynoBaHmMe: KOMITBIOTED,
MPOEKTOP, MPE3eHTALMS:
«Kpucramnmnueckue u
amopdusle Tena» Ludpoas
nabopatopust «Touka poctay
(2MEKTPOHHBI MUKPOCKOT),
KOJUIEKIIHS KPUCTAJUIOB,
napaguH.

TenioBbIe ABJIeHUA

TemoBoe nBrxenue. Tepmometp. CBs3b
TEMIIEpaTypbl TeJla CO CKOPOCTHIO JBUKEHUSI €TO
MoieKys1. BHyTpenHsis aneprus. [IpakTtuueckas
pabora «[losydueHue TemaoThI IPU TPEHUU U yAape»
Buns! Tennonepenauu. [Ipaktuueckas padbota
«MccnenoBanne N3MEHEHUS! CO BpEMEHEM
TEeMIIEpaTypbl OCThIBAOLEH BoAbD «M3yueHue
npouecca kunenus» [Ipakruueckas pabora
«HM3yuenue ncrnapeHust BOJpl C TECYEHUEM BPEMEHN)

[IpakTnueckas padora
«HccnenoBanue U3MEHEHUs CO
BPEMEHEM TEMIIEPATYPbI
ocThIBaroIe BoAb» [IpakTueckas
pabota «M3ydeHue ucrnapeHus BOJbI
C TEYEHUEM BPEMEHN»
[Ipaktuyeckas padota «Ilomyuenue
TEIUIOTHI IIPU TPEHUU U y1ape»
[IpakTuueckas padora «3yuenue
IIPOLIECCa KUIICHUS»

LIOP https://resh.edu.ru/
https://www.yaklass.ru/
OO0opyznoBaHue: 1a00pPaTOPHBI
M KOMILIIEKT « TemnoBnie
ssieHus» L{udposas
naboparopus «Touka pocta»
(maTyuk TemmepaTyp)

Mexannka

[TonsTue cuna. Cuina ynpyrocTH, cuia TpeHUS
JlabopaTopnas pabora «/3yuenue koneGaHui
MIPY>KUHHOTO MasiTHUKa». JlabopaTopHas pabota
«Omnpenenenue AaBIeHUs KUIKOCTI

JlabopaTopHnas pabota «3yuenue
KoJIeOaHU IPYKUHHOTO MAsITHUKA)Y
JlabopaTopHnas paboTa
«Onpenenenue 1aBIeHU

LIOP https://resh.edu.ru/ »
[udposas nadboparopust
«Touka pocTtay (1aTuuk
YCKOPEHHUS,CIATINK

AKHUJIKOCTH» TeMIepaTypbl)
CaeToBbI€ SIBJICHHS. YpoBHU OCBEMIEHHOCTH PA3IMYHBIX TPUPOTHBIX JlaboparopHas paboTa» nop
00BEKTOB. BinsiHue oCBEIIEHHOCTH Ha pa3IMyHbIE HccnenoBanue eCTeCTBEHHOU
ouosornueckue npoueccel. Habmonenne OCBEIIEHHOCTH KJIacca Oo0opynoBanme:

ONTHYECKUX SIBICHUI: OTPAXKEHUs, TPEIOMIICHUS,
nucriepcuu (mabopaTopHsbie ombIThI). JJabopaTopHas
pabota» UccnenoBanue ecTeCTBEHHOM
OCBEIIEHHOCTH KJIacca

1a00paTOPHBINA KOMIUIEKT 11O
ontuke. [{udposas
nabopatopust « Touka poctay
(TaTYMK OCBEIIEHHOCTH)



https://resh.edu.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
https://resh.edu.ru/

TemaTuueckoe INJIAaHUPOBaAHUE

Ha3Banue TeMbl KommuectBo | Ilianupyemblie 00pa3oBaTe/ibHbIE pe3yJabTAaThl Peanuzaunus padoueii nporpaMmsl
4acoB Y4YCHHK (HAYYHTCS/TOJIYYUT BO3MOKHOCTD BOCIIMTAHUS
HAY4YHTbCH)
Beenenne 1 Y4eHUK HayYuTCH 1. Co3nanue OJIaronpHusATHBIX YCIOBUH s
-pacro3HaBaTh MEXaHUYECKHUE IBJICHUS U OOBSACHATh HA | Pa3BUTHSI COIMAIFHO 3HAYMMBIX OTHOIIICHUH
OCHOBE UMEIOLINXCS 3HAHUH OCHOBHBIE CBOMCTBA HIKOJIHUKOB U, IPEKIE BCETO, IEHHOCTHBIX
MOJIYYUT BO3MOKHOCTh HAYYHThCH OTHOILICHHU:
-MCNOJIb30BaTh 3HAHUS B IIPAKTUKE -K IpUpOJIe KaK UCTOUYHHUKY JKU3HU Ha 3emiie,
Poab3kcnepumentaB | 2 Y4eHuk HayduTCs OCHOBE CaMOT0 €€ CYIECTBOBaHHS,
JKM3HHU YeJI0BeKa -pacro3HaBaTh MEXaHUYECKHE SIBJICHUS M OOBSICHATh HA | HY>KJAIOLIEHCS B 3aIUTE U TIOCTOSIHHOM
OCHOBE UMEIOLINXCS 3HAHUN OCHOBHBIE CBOMCTBA BHUMAaHHUH CO CTOPOHBI YEJIOBEKA
MOJIYYUT BO3MOKHOCTh HAYYHThCH - K popMupoBaHUIO YMEHHI OOBIICHSTD
-MCNOJb30BaTh 3HAHUS O SBJICHUS TIPUPOJBI C UCITOJIB30BAHUEM
IlepBonauajnbHbIE 4 Y4eHuk HayduTCs (u3NYeCKNX 3HAHUHM U HAyYHBIX I0KA3aTENIbCTB;

CBE€ICHUA O CTPOCHHUH
BelieCTBa

-pacnio3naBathk Kpucramisl u amopdusie Tena. Buab
KpucTaumaeckux pemérok. JlabopatopHas padora
«CpaBHeHME BHYTPEHHETO CTPOEHUS TBEPIBIX TEID»
MOJIYYHUT BO3MOKHOCTb HAYYHThCH

-MCII0JIB30BAaTh 3HAHUS O CBOMCTBAX TBEPBIX TEJI IPU

PELICHUH KaYEeCTBEHHBIX M aHAJUTHYECKUX 3a/a4.

- K (GOPMHUPOBAHMIO TIPEICTABICHUI O POJIH
(bU3HKY I pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;,

- K 3HAHHSIM KaK UHTEIICKTYyallbHOMY PeCcypcy,
obecnieunBaroemMy Oyayiee 4eIoBeKa, Kak
pe3yNbTaTy KPOMOTIUBOTO, HO YBIEKATEIHHOTO
y4eOHOTO0 Tpyaa
- K 3J0pOBbI0 KaK 3aJIOTy JOJIOMl U aKTUBHOU
JKU3HHM YEJIOBEKAa, €r0 XOPOIIETr0 HACTPOCHUS
ONTUMHUCTUYHOTO B3TJIsI/Ia HA MU
2. moOyxaeHue oOydJaronuxcs coOJroIaTh Ha
3aHATHSIX OOIIETIPUHSATHIE HOPMBI TTOBEACHWSI,
npaBuiIa OOIIEHUS
3. wucnoap3oBanue HWKT wu auCTaHIMOHHBIX
00pa3oBaTeNbHBIX  TEXHOJIOTHH  OOy4YeHus,
00ecreynBaroNMX COBPEMEHHBIE AaKTUBHOCTHU
00y4JaroImmxcst




4. THUIIMMPOBAHUE U TIOICPIKKA
HCCIIEA0BATEIbCKON AeATEIbHOCTH
IIKOJILHUKOB

TenoBble ABJIeHUSA

Y4eHUK HayYuTCH

-pacro3HaBaTh MEXaHUUECKHE SIBICHUS U OOBSICHATH Ha
OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA
TemnoBoe nBuxenue. Tepmomerp. CBsI3b TEMIIEPATYPHI
TeJa CO CKOPOCTBIO JIBUYKEHHUS €r0 MOJIEKYI.
Brytpennsis sneprus. [Ipaktuueckas padota
«lTomydenue TEIIOTHI IPU TPEHUU U yaape» Busl
terutonepenayn. [Ipaktuueckas pabora
«HMccnenoBanne U3MEHEHHSI CO BDEMEHEM TEMIIEPATYPBI
ocThIBaronier Boab» «M3ydueHnue npouecca
kunenusi»Ilpaktuueckas padora «M3ydenue
WCIIapEHUs BOJbI C TCUEHUEM BPEMEHI

MOJIYYHT BO3MOKHOCTh HAYYUTBCS -UCII0JIb30BATh
3HAHMS O TEIUIOBBIX SIBJICHUSIX [IPU PELICHUU 3a]a4.

1. Co3naHue OaronpusTHBIX YCIOBUH is
Pa3BUTHSI COITUATIEHO 3HAYMMBIX OTHOILICHHUI
IIKOJIBHUKOB U, TIPEXK/IE BCETO, IICHHOCTHBIX
OTHOILICHUA:

-K IPUPOJIe KaK UCTOUYHUKY >KU3HU Ha 3emie,
OCHOBE CaMOT0 €€ CYIIeCTBOBAaHUS,
HY/1atoleics B 3alUTe U OCTOSITHHOM
BHUMAaHHHU CO CTOPOHBI YEIOBEKA
- K popMupoBaHUIO YMEHUN OOBICHSTD
SIBJICHHS TTPUPOIBI C HCIIOJIE30BAaHHEM
(u3nYeCcKUX 3HAHUHM U HAyYHBIX 10KA3aTEJIbCTB;
- K (GOPMHUPOBAHHIO TIPEACTABICHUI O POJIH
(bu3MKHU U1 pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU B TEXHOJIOTH;

- K 3HAaHUSIM KaK MHTEIJIEKTYalbHOMY PeCypcy,
obecnieunBaroieMy OyayIiee 4eaoBeKa, Kak
pe3yJbTaTy KpOIOTIMBOIO, HO YBJIEKATEIbHOIO
y4eOHOTO0 Tpya
- K 3JI0pOBBIO KaK 3aJIOTy JIOJTOil U aKTUBHOMH
KHM3HH YEJIOBEKA, €T0 XOPOIIEro HACTPOCHUS U
ONTUMHCTUYHOTO B3TJIS1a HA MUD
2. moOyxaeHue oOydJaroumumxcst coOJtoIaTh Ha
3aHATUSAX OOLIENPUHATBIE HOPMBI IOBEJICHUS,
npaBuiia OOIIECHUS
3. wucnonb3oBanue HMKT u nucTaHIMOHHBIX
00pa30BaTENBHBIX  TEXHOJOTHHA  OOy4YCeHHS,
00ecreunBaloIuX COBPEMEHHBIE AKTHBHOCTHU
00y4JaroImuXxcst
4. THULIMUPOBAHKE U MOAJIEPIKKA
HCCIIEI0BATEIILCKOM I TETLHOCTH
IIKOJIbHUKOB




Mexanuka 14 Y4eHHK HAy4YUTCH -paclo3HaBaTh MEXaHUYECKUE 1. Coznanue OIaronpUsaTHBIX YCIOBUM ISt
SIBIICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUN | pa3BUTHUS COLMAIBHO 3HAUMMBIX OTHOIIEHUH
OCHOBHbBIE CBOMCTBA WJIN YCIIOBUS POTEKAHUS 3TUX HIKOJILHUKOB U, IPEKIE BCET0, IEHHOCTHBIX
SIBIICHUI: TPEHUS, YIIPYTOCTH TEJL, THAPOCTATUYECKOTO0 | OTHOIIECHUI:

JTaBJICHUS -K IPUPOJI€ KaK UCTOYHUKY KU3HU Ha 3emIie,

-OIUCHIBATh U3YUYEHHBIE CBOMCTBA TEJ, UCIIOJB3YS OCHOBE CaMOr'0 €€ CyIlECTBOBaHMSI,

¢duznyeckre BeTMYUHbL: KO3 OULHUEHT KECTKOCTH, HY’KJaIoUIeiics B 3aIIUTE U IIOCTOSTHHOM

JIABJICHUSL. BHUMaHUU CO CTOPOHBI YEJIOBEKA

NOJIYYHUT BO3MOKHOCTh HAYYUTHCS -HUCII0JIb30BATh - K pOpMUPOBAHUIO YMEHUI OOBSICHSTD

3HAHMS O MEXaHUYECKUX SIBJIICHUSAX B [IOBCEIHEBHOM SIBJICHUS IIPUPOJIBI C UCIIOJIB30BAHUEM

KHU3HU 17151 o0ecriedeHnst 0€30acHOCTH MPU (u3MYeCKUX 3HaHUHN U HAyYHBIX JJOKa3aTEeIbCTB;

oOpaleHuy ¢ npudopamMu U TEXHUUECKUMHU - K hopMupOBaHUIO MPEICTaBICHUI O POJIU

yCTpOMCTBaMH, JUIsl COXpaHEHUSI 310POBbSI U (bU3HKY 1715 pa3BUTHUS IPYTUX €CTECTBEHHBIX

COOJTIO/ICHHSI HOPM 3KOJOI'MYECKOI0 IOBEJCHHUS B HayK, TEXHUKU U TEXHOJIOTUH;

OKpY’Karollen cpene; - K 3HAaHUSIM KaK UHTEIJIEKTYyaJIbHOMY pecypcy,
o0ecrnieunBaromieMy Oyyliee 4eaoBeKa, Kak
pe3ynbTaTy KpOnoTIUBOr0, HO YBJIEKATEIbHOIO
yueOHOro Tpyaa
- K 3J0pOBbI0 KaK 3aJIOTy JOJIrOil U aKTUBHOU
JKU3HU YEJIOBEKA, €r0 XOpOILEro HACTPOEHHUS U
ONTHMHUCTUYHOTO B3IJIsI1a HA MUP
2. noOyxzaeHue oOyyaromuxcs coOJI0AaTh Ha
3aHATUSIX OOILLENPHUHATHIE HOPMBI IOBEACHMS,
npaBuiIa oOLIeHUs
3. wmcnonp3oBanne WKT u mucTaHIIMOHHBIX
0o0pa3oBaTENbHBIX  TEXHOJOIMHA  OOyuyeHws,
o0ecreynBaoUMX COBPEMEHHbIE AaKTUBHOCTU
00yJaromuxcs
4. IHUIUUPOBAHUE U MOAJIEPKKA
HCCIIEI0BATENbCKON JEATEIBHOCTH
LIKOJIbHUKOB

CBeToBbIC SIBJICHHS. 7 Y4yeHuK HAYYHUTCH --ONKUCHIBAaTh 3aKOH 1. Co3ganue 6JaronpuaTHBIX YCIOBUH IS

HpHMOHHHCﬁHOFO pacupoCTpaHCHUs CBECTA, 3aKOH
OTpaXCHUA CBETA, 3aKOH IMPCIOMIICHUA CBCTA,
MOJIYIUT BO3MOKHOCTH HAYIUTHLCH -HCIIOJIB30BATh
3HAHMS O CBETOBBIX SIBIICHHUSIX B IIOBCEIHEBHOM KU3HH.

Pa3BUTHS COLMAIIBHO 3HAYNMBIX OTHOIIEH U
IIKOJIbHUKOB U, TPEXKE BCETO, IEHHOCTHBIX
OTHOIIICHHU:

-K IPUPOJIE KaK MCTOUHMKY KM3HU Ha 3emIle,




OCHOBE CaMOT0 €€ CyIIIeCTBOBAHUS,
HY>KJAIOIIEICS B 3aIIUTE U TOCTOSTHHOM
BHUMAaHUH CO CTOPOHBI YeJI0BEeKa

- K OpMUPOBAHHUIO YMEHUIN OOBSICHSTH

SIBIICHUS TIPUPOJIBI C UCIIOJIb30BAHUEM
(bu3MUECKUX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;
- K (GOpMUPOBAHUIO TIPEACTABICHUI O POJIU
(bu3KKY 1715 pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH;

- K 3HAHUSIM KaK UHTEIUIEKTYalbHOMY Pecypcy,
obecnieunBaroieMy OyayIiiee 4eIoBeKa, Kak
pe3yJIbTaTy KPOMOTINBOTO, HO YBICKATEILHOTO
y4eOHOro Tpyaa
- K 37I0pOBBIO KaK 3aJIOTy JOJTOH M aKTHBHOU
KU3HHU YeJIOBEKa, €r0 XOPOILIEr0 HACTPOCHUS H
ONTUMUCTUYHOTO B3TJIsI1a HA MUDP
2. moOyxaeHue oOydJaroumxcst coOJoIaTh Ha
3aHATHSIX OOIICMPHUHATHIE HOPMBI TOBEACHHS,
npaBuiIa OOIIECHUS
3. ucnonb3oBanne HWKT u pucTaHIMOHHBIX
00pa30BaTeIBHBIX ~ TEXHOJOTWH  OOyYCHHS,
o0ecreynBarouMX COBPEMEHHBbIE AaKTUBHOCTHU
00y4JaroImuxcst
4. UHUIIUUPOBAHUE U TOAIEPKKA
HCCIIEI0BATEIILCKOM I TEITLHOCTH
IIKOJIbHUKOB




KanengapHo-noypouHoe njiaHupoBaHue

Hata No Tema ypoka JlaGopaTopHbIe 1 HcnonszyeMoe o6opyaoBaHue
(mmanupyemasi/ (1/m) npaKkTU4ecKue padoThl U ITOP Ha ypoke (MOYKHO 3aI10JIHATh
(dakTrueckas) T.1. (B 3aBUCUMOCTH OT B TEUCHHUE TOJ1a)
7-9 xnacc NpEAMETA)
1 ®dusuka — QyHAaMeHTaJbHas HayKa O MPUPOJIE. LHOP
Meroapl HAyYHOTO WCCIENOBAHUSA (HU3MUESCKUX
sBieHnit. BBogHOE 3aHATHE. Kypca. TexHuka
0€301MacHOCTH. 3HAKOMCTBO ¢ IU(PPOBOI
nabopartopueii «Touka pocTay.
2 Cucrema euHUIL, IOHATHUE O MPSIMBIX U nop
KOCBEHHBIX U3MepeHMsIX. Pu3ndeckuit
SKCIepUMEHT. Buapl Gpusndeckoro
skcniepumenTa. [IpaBuna opopmiteHus
nabopaTopHOU PabOTEHI.
3 [TorpenrHocts m3MepeHus. Bunbl morpermnocTeit JlaboparopHas paboTa LHOP
n3MepeHus. Pacyér norpemnocTy u3sMepeHus. Nel«H3mepeHue LeHsl Oo6opynoBanmue: npuOOpPHI:
JlaboparopHas paboTa «M3Mepenue HeHbI 1eIeHUs JENeHust MpUOOPOB: aMIiepMeTp, BOJIbTMET),
MIPUOOPOB: aMITePMETPA, BOJIETMETPA, MAHOMETPAY. aMIIEpMETpPa, BOJIbTMETPA, manometp. Lludposas
MAaHOMETPa.». na6oparopus «Todka pocTa»
4 Kpucrannaer u amopdnsie Tena. Bumbt Jlaboparopnas pabota LHOP
KpUCTaITUIeckuX peméTrok. JlaboparopHas «CpaBHEHHE BHYTPEHHETO Oo6opynoBanue: HaOOp
pabora «CpaBHEHHE BHYTPEHHETO CTPOSHUS CTPOEHUS KPUCTAILJIOB ». JIeMOHCTPAIIMOHHBIN «MexaHHKay,
TBEPBIX TEI». KOMITBIOTEP, TIPOEKTOP
[udposas nadoparopus «Touka
poctay (IMEKTPOHHBIN
MHKPOCKOIT)
5 AmopdHbIe Terna DKcrepuMeHTanbHas padora DKCnepuMeHTaIbHas LHOP O6opynoBanne: Habop
Ne 1 «MccnenoBanme aMmophHBIX TED» pabora Ne 1 JEMOHCTPALIMOHHBINA «MexaHukay,
«MccnenoBanue aMoppHBIX | KOMIBIOTEp, poekTop Lludposas
TEID nabopatopus «Touka pocray
(2JIEKTPOHHBIN MUKPOCKOT)
6 Huddysus. Jlaboparopnas padota JlaboparopHas pabota oop

«3mepenune ckopoctu 1udhy3umny».

«M3mepeHne ckopocTr

Oo6opynoBanmue: 1adopatopust




mahdy3um. «Touka pocTta» ( 3J€KTPOHHBIN
CEKYHAOMED)
7 DxcnepuMeHTanbHas padota Ne 5 «M3mepenue | DKcnieprMeHTalIbHAS Hop
TOJIIINHBI JINCTA OyMaru». pabota Ne 5 «M3mepenue Oo6opynoBanue: Mukpomertp,
TOJILUHBI JIUCTA OymMarmy». auctT A-4, TUCT Tepaau.
8 [TpumeHneHne qaHHBIX GU3NIECKUX TTOHITHH B HOP
KU3HEEATENbHOCTH yenoBeka. [lonsrue
MHEPLUU U UHEpTHOCTH. LleHTpoOexHas cuia.
9 Cuita ynpyroctu, cuia TpeHus HOP
10 JlaGopatopHnas pabora «VccienoBanue JIaGopatopHas pabora HOoP
3aBHCHMOCTH CWJIBI YIIPYTOCTH, BO3HUKaromien | «lccnenoBanue Oo6opynoBanue: 1a00paTOPHBIN
B IIPY’KUHE, OT CTENEHH JiehopMaiu 3aBUCUMOCTH CHJIBI KOMILIEKT « MeXaHuKa»
TPy KAHBD». yIPYTOCTH, BOSHUKAIOIIEH B
NpY>XUHE, OT CTETICHN
nepopManyy Npy>KUHbD).
11 DxcniepuMenTanbHas padota Ne 12 «CrnoxkeHne | DKCriepUMEHTaIbHAS HOP
CUJI, HAIIPABJICHHBIX I10 OJAHOU IIPSIMOMN. pabota Ne 12 «Crnoxxenue Ooopynosanue: «Touka pocray
CHJI, HaIPABJICHHBIX 10 (IaTYMK CHIIBI)
OJTHOM MPSAMOID».
12 DxcnepuMeHTanbHas padorta Ne 11 [TepBuunbIil HHCTPpYKTaX 0 | O0OpyA0BaHMe: HU3MEPUTEIbHAS
«Omnpezenenre Macchl BO3/lyXa B KOMHATE. TEXHHUKe 0€30MacHOCTU JIeHTa, Ta0JIHIIA ITTIOTHOCTEH ra3oB.
13 Pemenne HecTaHIapTHBIX 3a/1a4. nop
14 Pemenne HecTaHIapTHBIX 3a4a4. nop
15 DkcnepumeHTanbHas padora Ne 8 «M3smepenne | DKcriepuMeHTaTbHAS HOP
IUIOTHOCTHU KyCKa caxapay. pabota Ne 8 «M3mepenue
IUIOTHOCTHU KyCKa caxapay.
16 Brrancnenue cuibl, ¢ KOTOpoii atMocepa
JTAaBUT Ha MOBEPXHOCThH CTOJIA.
17 Omnpenenenne o0beMa Kycka Jb/a. HOP
18 HecrangapTHblil pu3nuecKuii SKCIEPUMEHT nop

naBieHue xuakocten « uapopoHTan»




19 HecrannapTthslii hu3nueckuii 3KCepuMeHT [HOP
JTaBJICHUE KUJIKOCTEH . «3aBUCUMOCTh
TEeMIepaTypbl KUIIEHUS OT JABJICHUS
20 HecrtannapTHbiil Gu3ndecKuii SKCIEPUMEHT LHOP
naBlIeHUe xuakocted JlnaBanue Tena Ha
Pa3IMYHBIX BBICOTaX CTOJI0A )KUKOCTI
21 O0pa3oBaHue BA3KOM KUIKOCTH. oop
22 HarnsnHnocts nmoBeieHNs BEIIECTB B nop
MarHMUTHOM MoJjie. J[eiCTBUE MAarHUTHOTO MOJIsS
Ha KHUJIKOCTH
23 MarnutHas aHoMainusi. MarHUTHBIE OypH. HOP
24 Amnau3 tabnmi, rpadukos, cxem. ITonck
00BsicCHEeHUST HAOII0JaeMbIM COOBITHSIM.
25 Pemenne HecTaHIapTHBIX 3a/1a4. nop
26 PemeHne HecTaHIapTHBIX 3a/1a4. Hop
27 3akoH oTpaxeHus. [lmockoe 3epkano» LHOP
28 [Tpaktuueckas paborta Ne 6 «MccnenoBanue aop
OTpakKEHUs CBETA. OO6opynoBanme: 1a0opaTOPHBIN
KOMIUIEKT «ONTHKA»
29 OkcnepuMenTanbHast padorta «MccnenoBanue nop
3aKOHA MPEJIOMJICHUS CBETa» O0opynoBanme:
1a60paTOPHBIN KOMIUIEKT
«Onrtuka»
30 Pemenue 3a1au Ha Temy «Pacuet ¢pokycHoOro nop
PacCTOSIHUSA JIUH3bD)
31 [IpakTHyecKkoe TPUMEHEHUE ONITUYECKUX LHOP
prOOPOB.
32 [Tpaktuueckas pabota Ne «Ontuueckue aop
npuOOpPHI B IPUPOIEY.
33 JlaGopaTopHnas pabota «/3roToBieHne O0opynoBanue: 1a00paTOPHBIA
paboTaroleil cucTeMbl GJI0KOBY. KOMIUTEKT «CTaTuka»
34 HTorosoe 3ansTHE







