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Pe3yabTaThl 0CBOCHUA KypPCca BHEYPOYHOU IeATEJIbHOCTH

1.JInyHOCTHBIE:

pa3BUBaTh IO3HABATCIIbHBIE HMHTEPECHl, WHTEIUIEKTYaJIbHBIE W TBOPYECKHE
CIIOCOOHOCTH y4aIuXxcs;

(GbopMHPOBAaTh MOTHBAIIMIO K U3YUCHHUIO B JAIbHEUIIIEM (PU3UKH;

NPOSBIIATE B KOHKPETHBIX  CHTyaIlUsiX  JOOPOXKENaTebHOCTh,  JOBEpHE,
BHUMATEJIBHOCTD,

TIOMOIIIb | JIp.

BOCIIPpUHUMATh peub  yuHuTels  (OJHOKIACCHHKOB),  HEMOCPEICTBEHHO  HE
OOpameéHHYIO K yJammeMycs;

BBIPXKaTh IMOJIOKHUTEILHOE OTHOIIICHHE K MPOIIECCY TO3HAHUS:

OLICHUBATh COOCTBEHHYIO  Y4COHYIO  JCATCIIBHOCTh.  CBOM  JOCTHIKCHHS,
CaMOCTOSITEIIbHOCTh, HHUITUATHBY, OTBETCTBEHHOCTb, TPHUNHBI HEY 1a4;

IPUMEHSTH MTPaBUIIA JEJIOBOTO COTPYIHUYECTBA: CPABHUBATH Pa3HBIC TOUKU 3PCHUS;
CUUTATBHCSI C MHEHHUEM JPYTOro 4eI0BEKa;

MIPOSIBIISATH TEPIICHUE W JTOOPOXKENATeTLHOCTh B CIOpe (IUCKYCCHH), JTOBEpUE K
co0eceTHUKY (COYYaCTHUKY) IEATEIbHOCTH.

2. PerynsiTuBHbIC:

yMeTh paboTaTh MO MPEIOKEHHBIM HHCTPYKITUSM.

YMEHHE M3JIaraTh MBICIIN B YETKOW JJOTHYECKOHN TOCIIeI0BATEIBHOCTH, OTCTauBaTh
CBOIO TOUKY 3pEHUs, aHAIM3UPOBATh CUTYAIMIO U CAMOCTOSTEIbHO HAXOAUTh
OTBETHI HA BOIPOCHI ITyTEM JIOTHUYECKUX PACCYKICHUH.

OTIpEAENATh U POPMYIUPOBATH 1IE€JIb ACSITEILHOCTH HA 3aHATUU C IIOMOILBIO
YUUTES,

aHaJTM3UPOBaTh COOCTBEHHYIO pal0OTy: COOTHOCHTh IUJIaH U  COBEpIICHHBIC
OTIepaIlfy, BBIICTSATH 3TAIbl U OIICHUBATh MEPY OCBOCHUS KaXKIOTO,

HaXOJIUTh OIMUOKH, YCTAaHABIUBATh UX TIPUYHHBI,

BBIJIBUTATh  BEPCHUM  PEIICHUS  MpoOsieMbl,  (GOPMYIUPOBATh  THUIIOTE3HI,
MPEIBOCXUIIATh KOHEUYHBIN PE3yJIbTaT;

CTaBUTh I€JIb JIEATEIbHOCTH Ha OCHOBE ONpEACNEHHOM MpoOJIeMBl U
CYULIECTBYIOIIUX BO3MOKHOCTEH;

dbopMynupoBaTh ydeOHBIC 3aJaud KakK INard JOCTIDKEHHUS TOCTaBICHHOW IIENH
JeSITEIIbHOCTH;

3. Illo3naBaTeabHBIE:

Yuanuecsi 10JKHbI UMemb HPEOCMasieHUe:
00 OCHOBHBIX HM3yYae€MbIX MMOHATHUAX KaK BAKHEUIUX MOJENSIX, TO3BOJISTFOITIX
OTHCHIBATH U U3Y4YaTh PEATbHBIC TIPOILIECCHI U SIBJICHHUS;



BBICTPAUBATh JIOTHUECKYIO IIETIOYKY, COCTOSIIYI0 U3 KIIOYEBOTO CJIOBA H
COMOTYMHEHHBIX EMY CIIOB;
BBIJICJIATh OOLIMI TpPU3HAK JBYX WM HECKOJIBKUX NPEAMETOB WM SIBICHUA U
OOBSICHATB MX CXOJICTBO;
OOBENUHATh TMPEAMETHl W SABICHUS B TPYIIBI IO ONPEACHEHHBIM IMPU3HAKAM,
CpaBHUBATh, KJIACCUPHUIIMPOBATH U 000011aTh ()aKTHI U SABJICHUS;
BBIJICTISITH SIBJICHHUE U3 OOIIETO psAga APYTUX SABICHUM;

Yyamuecs 10KHbI yMenb:
BBIPA)KaTh CBOM MBICIIM B YCTHOM M MUChMEHHOHN pedH, MPUMEHSS TEPMHUHOJIOTHIO U
CHMBOJIHKY;
OpPUEHTHPOBATHCS B CBOEH CUCTEME 3HAHUM: OTJINYATh HOBOE OT YK€ U3BECTHOIO.
nepepabaTbiBaTh TOMYyYEHHYIO HH(POpPMAIUIO, JelaTh BHIBOABI B pe3yJbTaTe
COBMECTHOM pabOThI BCEro Kiacca
YMETb TOJIb30BAThCS TEOPETUICCKUMH 3HAHUSIMH Ha MPAKTUKE, B )KU3HH;
YMETh aHAJTU3UPOBATH SBICHUS

4. KoMMyHHKaTHBHbIE:

yMEeTb paboTaTh B Mape U KOJICKTHUBE;

YMeHue opranu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTB C
YUHUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAUBUAYAIBHO U B TPYIIIE:

HaxXOJUTh O0Illee pelieHWe MU pas3peliaTb KOH(JIUKTHI HAa OCHOBE COIJIACOBAHMS
MO3UIINHI U y4ETAa HHTEPECOB;

(bopMyIMpoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE.

Oo0yuaromuiicsi CMOXKeT:

ONPEACIATh BOBMOXKHBIE POJIM B COBMECTHOM JIESITEILHOCTH;

UrpaTh ONPEICIEHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

coOJII01aTh HOPMBI MYyOJIMYHOM peyHu, perjaMeHT B MOHOJIOTE€ M JUCKYCCUM B
COOTBETCTBUM C KOMMYHUKATUBHOM 3a1a4€i;

BBICKa3bIBaTh W OOOCHOBBIBaTH MHEHHME (CYKJICHHE) W 3allpaliuBaTh MHEHHUE
IapTHEpPA B paMKax AUAJIOra;

IIPUHAMATH PEIICHUE B X0JI¢ IMAJIOTa M COrJIaCOBBIBATh €TI0 C COOECETHUKOM;

IIpenmeTHbIe pe3ybTaThI:

cobmoaTh mpaBuiIa 0€30MaCHOCTH M OXpaHbl TpyJa MpH pabore ¢ y4eOHBIM U
71a00paTOPHBIM 000PYI0BAHUEM;

NOHUMAaTh CMBICI OCHOBHBIX (DM3MYECKHMX TEPMHUHOB: (pu3nueckoe Telo,
buznueckoe sBieHuE, PU3NYECKas BEIUUUHA, €AUHUIIBI U3MEPEHHUS;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh NPU TOMOMIM (HU3HUECKUX
METOJIOB; aHAJIM3UPOBATh OTAEIbHBIC JTalbl NPOBEACHHUS HCCICIOBAHUNA H
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U OIBITOB;



CTaBUTH OIBITHI 0 UCCIETOBAHUIO (U3HUECKUX SIBJCHUHN MM (DU3UUECKUX CBOWCTB
Tea 0e3 UCMONb30BaHUSA TNPSIMBIX HM3MEpPEHUH; Tpu 3STOM (PopMyIupoBaTh
npoOiemy/3agady  y4eOHOro  JKCHEpUMEHTa;  coOMpaTh  YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS; MPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.
MOHUMATh POJIb KCIIEPUMEHTA B MOTYYSHUH HAy4YHOU HH(pOpMaLIny;

IPOBOJUTH MPSAMBIC U3MEPEHUS (PU3UUECKUX BEIWYMH: BPEMS, PacCCTOSHUE, Macca
Tena, 00beM, CUja, TEMIEeparypa, aTMOCPEPHOE NABIEHUE, BIIAKHOCTh BO3/yXa,
HaIpsHKeHUE, CHIa TOKa, MPU ATOM BBIOMpaTh ONTHUMAJIbHBINA CIIOCOO M3MEPEHUS U
UCITI0JI30BATh MPOCTEHIIINE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHUM.

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMUYMH C MCIOJIb30BAHUEM
OpSAMBIX M3MEPEHUH: TMPU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PUM3MYECKUX BEJIMYMH B BHUJAE TaOIUI] U
rpauKOB, AENaTh BHIBOJBI 110 PE3YJIbTaTaM UCCIEAOBAHUS;

MPOBOAUTL KOCBEHHbIE W3MEpEHUs] (U3NYECKUX BEJIUYUH: TPU BBHITOJIHECHUU
U3MEpPEHUl CcOoOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIEysl MPEIIOAKEHHOU
WHCTPYKIIMM, BBIYUCIISATh 3HAYEHUE BEJIMYMHBI M aHAIU3UPOBATH IOJIYYEHHBIE
pe3yJbTaThl C YUYETOM 3aJJaHHONW TOYHOCTH U3MEPEHHUII;

Conep:xanue Kypca
I. BBenenue

Hctopust metpuueckoir cucrteMmbl Mep. CnocoOwl ompeneneHus maccsl. [IpaBuia
B3BCIIMBAHUS.
Mup 6eckoneuno manbix. [lonsaTre 06 aromax u Mojekynax. 3mepeHne MOIeKyI.

I1. TensioBbIe ABJICHUSA
Ponp TermnoBbIX siBNeHWN B mpupoje. TemioBbie siBieHus B ObiTy. CBoiicTBa
TBEPABIX U KUJKUX Tesl. CBolicTBa BoJbl. CBoOMCTBA TBEPABIX Teld. AMOp(HbIE Tea.
[IoBEpXHOCTHOE HATSKEHUE IKUIAKOCTH U €ro pojib. MBUIbHBIE ITy3BIPH.
Kanumisipasie  sBienus. CwmaunmBanue. ['uapodoOHOCT, W TUAPO(GUIBHOCTD.
HanoTexHosoruu B ObITY.
N3mepenne temneparypbl. Co3gaHue TEPMOCKOIA.

II1. Cusibl BOKPYT HAC
Nuepuns. Cuna, uyto aBuxkeT mupamu. J[Buxenue mnaHer Bokpyr Cousnia. Bec
tena. HesecomocTs. Kak HEBECOMOCTh MEHSIET MPUBBIYHBIA MUpP. Berep: npuunHsl
€ro IMOsABJICHUSA. J|BUIKEHHE IO IEUCTBUEM BETPA.

IV. JaBaenue
[IpyurHBl BO3HUKHOBEHUS aTMoc(epHOro napieHus. OTKpbITHE aTMOC(HEpPHOTro
nasienus. Vicnonp3oBanre aTMoc(hepHOTo JaBiIeHHUS

V. MaruuTHble SiBJICHUSA
3emust — Oonbiioid MarHuT. Pons marHutHOro moisia 3emud. IlonsipHble cUsSHUS.
Maruutheie Oypu. Ilepenérsl nrTuin. 3aBUCMMOCTh CBOWCTB MarHura OT
TeMnepaTypbl. MarauTHOE Ceple.



9.

e I AR Al

VI. llousiTue o paguauuu
ATOMBI U MOJIEKYJIBI. SIBJIEHUE PaAMOAKTUBHOCTH. OMACHOCTh PaJiMalIUH.

VII. JjieMeHTHI ACTPOHOMHUU
Ucrtopus nosiBnenust actponomuu. HeGecnas cdepa. Paccrosuust Mexay 3BE3aMu.
Kapra 3BE3mHoro Heba. 3BE3mubie KaTanord. CyTouyHOE BpallleHHE HEOECHOM
chepnl. Bunumeie nmwkenus Comnnana u JIyasl. Comneunsie u JIyHHBIC 3aTMEHHUS.
OpuentupoBanre no Conuiy u 3BE€3gaM. OmnpeneneHue BpeMeHu 1no ConHIy U
Jlyne.

JlaGopaTopHbie padoThbI M ONBITHI:

OnpeneneHre Macchl pa3HbIMUA CIIOCOOAMH.

Omnpenenenue pazMepa MOJIEKYJT

HabGnrogenne KanuuIsIpHbIX SIBJICHHM

M3yyeHue cuiibl HOBEPXHOCTHOTO HATSHKEHUS BOJIBI
MpebuioBapenue

Habmoienue 3a KuneHueM BOJIbl

Kunsiuenrie BoJbl B OyMaXXHOM CTaKaHUMKE

HabGnrogenue 3a miaBieHUEM JibJa

HabGnrogenue 3a miaBieHUeM U KpUCTAIIM3alUed aMOP(QHBIX Tel

10.Beraenenue reaoma

11.1M3mepenue Beca. Habmronenre u3meHeHus Beca.

12.3mepenue aTMOoCPEpHOTO JaBIEHUS

13.U3roroBnenue 6apomeTpa

14.MccnenoBaHne MAarHUTHBIX CBOKMCTB MarHUTa OT TEMIIEPATYPBI.

15.Co3nanue 3MeKTpOMaroiuTa U U3y4€HHe €ro nNoJbEMHBIX CBOMCTB
16.M3roTOBIE€HHE MAarHUTHOTO CEPLA.

17.13mepeHune ypoBHs paaranuu

18.OpuentupoBanue no CoJiHIly U 3BE3AaM.

19.0npenenenne Bpemenu no Connny u Jlyne.



TemaTHyecKoe NVIAHUPOBAHUE — 7 KJIaCC

Ne Tema OcHOBHOE colep:KaHue OcHOBHBIE BHbI
AeATeJbHOCTH YYALIUXCSH
BBenenne3 yaca
1 | Ucropus Enununbl usmepenus JuinHbl 1 Maccel y | Citymianue 00BsiICHEHU I
METPUYECKOU pa3HbIX HapoAOB. MexyHapoHas yuuTens;yyacTue B Oecese
CUCTEMBI. cuctema eaunun CU.
2 | Cnoco6bl usmepenust | Camble Oousiblivie M camble MasieHbkue | CiylnaHue 00BsicHEeHU
Macchbl Tena. yUUTENs; ydacTue B Oecene.
JlaGopaTopHas pabora No 1 | BeimosiHeHue
Onpenenenue Macchbl Pa3HBIMM | 3KCIIEPUMEHTAJIbHBIX
croco0amH. 3alaHui
3 | Atombl u Mostekynbl. | JlaBoparopHas pabota Ne 2 Cnymianue 00BbsSICHEHU I
W3mepenue pazMepa MOJIEKYJ yuuTens; ydactue B Oecere.
Brinonnenue
JKCIIEPUMEHTAIIBHBIX
3a1aHUN
TenyoBble siBJeHus1 (9 4acoB)
4 | Tennosble sABieHUs B | PoJIb TEIIOBBIX SIBIEHUI B IPUPOE. Crymanue o0bsicHeHUI
npupojie TenuioBbl€ SIBICHUS B OBITY. yUUTENs; ydacTue B Oecene.
[IpoBenenue OnbITOB U UX
00BsICHEHHE.
5 | Kunkoctu. CBONCTBA KUIKOCTEMN. Crnymanue o0bsICHeHUN
Jlaboparopuas padora Ne 3 HaOmronenue | yautens, 00bsICHEHUE
KaIIWJUISIPHBIX SIBJICHUM YBUJICHHBIX SIBJICHUI
6 | [loBepxHOCTHOE Ponep  mOBEpXHOCTHOrO  HaTrsA-KeHUdA | BeinmonHeHne
HaTSDKCHHE JKUAKOCTH B TPUPOJE U TEXHUKE. | IKCIEPUMEHTAIbHBIX
I'uipodobHOCT M THAPOPUITBHOCTD. 3aJaHUI
7 | MbuibHbBIE IIIEHKH CBolicTBa MBUIBHBIX ITy3bIpEN Beinonnenue
JlaGopatopnast padora Ne 4 UM3yueHue | IKCIIEPUMEHTATBHBIX
CHJIBI TIOBEPXHOCTHOT'O HATSKECHMSI 3a/laHui
8 | Mbuio JlaboparopHas pabora Ne 5 | Beinonnenue
H3rorosnenue Mpuia JKCIIEPUMEHTAIIBHBIX
3aJaHuN
9 | Kunenue Crioco0Ob!I HarpeBaHMsI BOABI. Boinonnenue
JlaGopaTtopnast pabota Ne 6 HabGmroieHue | aKCriepuMeHTaIbHBIX
32 IPOLIECCOM KUIIEHHSI BOJBI. 3a/1laHui
10 | Yyneca Ha KyxHE JlaGopatopHnas pabota Ne 7 Kunsiuenne | BreimonHenue
BO/IbI B OyMa)KHOM CTaKaH4YHMKE 9KCIIEPUMEHTAIIBHBIX
3aJaHuH.
11 | TeépasieTena JlaGopaTtopnast pabota Ne 8 [TocTpoenue rpaduka
HabGnronenue 3a nporeccom IiiaBieHus Ipolecca HarpeBaHus 1
JIbaa KHUIIEHHUSL.
12 | AMopdHbIeTena JlaGopatopHas pabota Ne 9 M3yuyenue Beinonnenue
npolecca MIaBIeHHs U KPUCTATU3alUU | SKCIIEPUMEHTaIbHBIX
aMOP(HBIX TEJL. 3a/laHui
13 | Temnepatypa u Hcropus TEPMOMETPA. Co3nanue | Boimonnenue
TEMIEPATypHBIE TEPMOCKOIIA. 9KCIIEPUMEHTAIIBHBIX
KA 3aJaHui
14 | HanorexHosoruu B IIpumeps! HCIIONB30BAHMS Cnymanue 00BsICHEHU I

OBITY

HAaHOTEXHOJIOTUH B OBITY: MTOJAOTPEB
OACKbI, YBCIIMUCHUC ITaMSATH B KECTKUX
JIUCKaxX, KUTANCKHUI Yail, aBCTPUUCKUI

YUHTEIIS; yJacTHe B Oecee.




xJ1€0, CAHTeXHUKA, KpeMa U T.JI.

15 | Hanorexnonoruu B | JlaboparopHnas padora Ne 10 Brigenenue | Boimonnenue

OBITY reHoMa 3KCHEPUMEHTAIBHBIX
3a1aHUI
Cuiibl BOKpYT Hac (5 yacoB)

16 | Muepuus SIBneHne nHepuuu [IpoBeneHue onbITOB U UX

00BsICHEHHE.

17 | Cuna, 4yTO ABUXKET Cuna BceMupHoro Tsarorenus. Jpuxenue | IlpoBeaeHue onbIToB U UX
MHUpaMu maHeT Bokpyr ConHna 00BsICHEHHE.

18 | Bec Tena Bec Tena. 3mepenue Beca. Caymanue oObsCHeHUN

JlaGopartopnast pabora Ne 11 YUHTENIS; y9acTe B Oecene,
W3mepenue Beca. IPOCMOTP BUAECOPOJINKA
19 | HeBecomocCTb. O dexTsr, BO3HUKAIOILNE npu | Beinonnenue
OTCYTCTBHH Beca. 3KCHEPUMEHTAIBHBIX
3a1aHUI

20 | Berep [IprunnbI BO3HUKHOBEHUA BeTpa. | [IpoBeneHre ONBITOB U UX

JIBr>KeHuMe Tel o ACMCTBUEM BETpA. 00BSCHEHHE.
JaByenne (3 yaca)

21 | OOHapyxeHue [Tpuuunbl  mosBieHuss armocdepHoro | IIpoBeneHue onbITOB U UX
aTMochepHOro naBienus. OTKpbITHE  aTMOC(EpPHOTO | 00BICHEHUE.
JTABJICHMSL. JTaBJICHHUS.

22 | U3mepenue Jlaboparopnas pabota Ne 12 M3zmepenue | BeimonHenue
aTMochepHOro aTMoc(hepHOro JaBICHHUS IKCIIEPUMEHTAITLHBIX
JIABJICHUS 3alaHUI

23 | U3mepenue JlaGopaTtopnast pabota Ne 13 [TpoBeaeHue onbITOB
aTMOC(epHOTo W3rorosnenue 6apomerpa
JTaBJICHUSI

MarnurtHble siBjieHus (4 yaca)
24 | 3emuisa — OobLION Posb MarauTHOTO NOJIS 3EMITH. Cnymanue 00BsiICHEHU I
MarHuT [Tonsipuble custHus. MarHuTHele Oypu. yUYuTeNs; ydactue B 6ecene

Ilepenérsl nTuL.

25 | CpoiicTBamMaruura JlaGopaTopHas paborta No 14 | BeimosiHeHne
HccnenoBaHnue  MarHUTHBIX — CBOMCTB | DKCIIEPUMEHTAIbHBIX
MarHuTa OT TEMIEPATypbl 3a/laHui

26 | DJIEKTpPOMarHuThI JlaGopatopHass pabota Ne 15 Co3nanue | Boinonanenue
AIIEKTPOMAarHuTa MW  HM3y4€HUE  €ro | HIKCIEepPUMEHTaIbHBIX
HOIBEMHBIX CBOICTB 3aJaHuU

27 | MarauTHOe cepaie JIBm>keHrne TpOBOAHMKA C TOKOM B | BellmonHeHue
MarHMTHOM IOJI€. 9KCIIEPUMEHTAIIBHBIX
JlaGopaTtopnast pabota Ne 16 3aTaHU I
Coztanue MarHuTHOTO cepaua

Ionsitue o pagnanum ( 2 yaca)

28 | SBieHue AToMmbl U MoJieKyIbl. Tabnuua Crnymanue o0bsiCHEeHUI
pazvoaKTUBHOCTH J.11.Menneneesa. PannoakTuBHbIE yUUTENs; ydactue B 6ecene

asieMeHThl. OnacHOCTh paJiualuu

29 | Josumertp JlaGopatopnas padota Ne 17 Usmepenue | Brimonnenue

YPOBHS PaIuOaKTUBHOTO OHA JKCHEPUMEHTAIBHBIX
3aaHUI
JjieMeHThI acTpoHoMMH (5 yaca)
30 | Ucropus nossinenuss | Hayunbie kapTHHBI Mupa: Cinymanue 00BSICHEHUI

aCTpOHOMUU

reolieHTpUYECKasi KapTUHa MUpPa
Apuctorens-IITonemes u
reJINOICHTPUYECcKasi KapTHHA MUpa

YyUUTENs; ydacTue B 6ecene




Konepnuka.

31 | HeGecnas cdepa Hebecnas chepa. Paccrosinue mexay Padota ¢ IIKBH m
3B&3namu. OnpesiesieHre pacCTOsSTHUM Stellarium
MEXKY 3BE3TAMH.
32 | CyrouHoe BpailleHue | 3aXOSIIME U HE3aXO0IAI1e CO3BE3USI. Pa6ora c I1K3H uStellarium
HeOeCcHOM cdepbl Buaumelie neuxenust Connia v JIyHbl
33 | ConHeuHsble U O6wsacuenne ComHeunbix 1 JIyHHBIX
JlyHHbIE 3aTMEHUS. 3atMeHuil. Da3bl JIyHbI.
34 | OpuentupoBanue no | [lpaktuueckas padota OpueHtupoBanue | Brinonnenue
Comnuity u 3BE31aM no ConHily u 3BE31aM HKCIIEPUMEHTAIbHBIX
[TpakTuaeckast pabora OnpeneneHue 3a/laHui

Bpemenu 1o Connuy u Jlyne




PE3YJIBTATBI OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTHU
(8 KIIACC)

1.JInyHOCTHBIE:
pa3BUBaTh MO3HABATCIIbHBIE WHTEPECHI, WHTEIUICKTyaJIbHBIE W TBOPYCCKHUE
CIIOCOOHOCTH y4aIuXxcs;
(GbopMHPOBAaTh MOTHBAIIMIO K U3YUCHHUIO B JAIbHEUIIIEM (PU3UKH;
NPOSBIIATE B KOHKPETHBIX  CHTyaIlUsiX  JOOPOXKENaTebHOCTh,  JOBEpHE,
BHUMATEJIBHOCTD,
TIOMOIIIb | JIp.
BOCTIIPUHUMATh pedb  yuuTeds  (OJHOKJIACCHHKOB),  HEMOCPEICTBEHHO  HE
OOpameéHHYIO K yJammeMycs;
BBIPXKaTh IMOJIOKHUTEILHOE OTHOIIICHHE K MPOIIECCY TO3HAHUS:
OLICHUBATh COOCTBEHHYIO  Y4COHYIO  JCATCIIBHOCTh.  CBOM  JOCTHIKCHHS,
CaMOCTOSITEIIbHOCTh, HHUITUATHBY, OTBETCTBEHHOCTb, IPUYMHBI HEY/1a4;
NPUMEHSTDH MPaBUIIa JCJIOBOTO COTPYAHHYCCTBA: CPABHUBATH PA3HBICTOUKU 3PCHUS;
CUUTATBHCSI C MHEHHUEM JPYTOro 4eI0BEKa;
MIPOSIBIISATH TEPIICHUE W JTOOPOXKENATeTLHOCTh B CIOpe (IUCKYCCHH), JTOBEpUE K
co0eceTHUKY (COYYaCTHUKY) IEATEIbHOCTH.

2. PerynsiTuBHbIC:

yMeTh paboTaTh MO MPEIOKEHHBIM HHCTPYKITUSM.

YMEHHE U3JIaraTh MBICIIN B YETKOW JJOTHYECKOHN TOCIEI0BATEILHOCTH, OTCTauBAaTh
CBOIO TOUKY 3pEHUs, aHAIM3UPOBATh CUTYAIMIO U CAMOCTOSTEIbHO HAXOAUTh
OTBETHI HA BOIPOCHI ITyTEM JIOTHUYECKUX PACCYKICHUH.

OTIpEAENATh U POPMYIUPOBATH 1I€JIb AESTEHOCTH HA 3aHATUH C TIOMOILBIO
YUUTES,

aHaJTM3UPOBaTh COOCTBEHHYIO pal0OTy: COOTHOCHTh IUJIaH U  COBEpIICHHBIC
OTIepaIlfy, BBIICTSATH 3TAIbl U OIICHUBATh MEPY OCBOCHUS KaXKIOTO,

HaXOJIUTh OIMUOKH, YCTAaHABIUBATh UX TIPUYHHBI,

BBIJIBUTATh  BEPCHUM  pEIICHUS  NpoOseMbl,  (HOpPMYyIUpOBaTh  THIIOTE3HI,
MPEIBOCXUIIATh KOHEUYHBIN PE3yJIbTaT;

CTaBUTh I€JIb JIEATEIbHOCTH Ha OCHOBE ONpEACNEHHOM MpoOJIeMBl U
CYULIECTBYIOIIUX BO3MOKHOCTEH;

dbopMynupoBaTh ydeOHBIC 3aJaud KakK INard JOCTIDKEHHUS TOCTaBICHHOW IIENH
JeSITEIIbHOCTH;

3. Illo3naBaTeabHBIE:

Yuanuecsi 10JKHbI UMemb HPEOCMasieHUe:
00 OCHOBHBIX HM3yYae€MbIX MOHATUSAX KAK BAXKHEUITUX MOENSIX, MO3BOJISIFOITUX
OTHCHIBATH U U3Y4YaTh PEATbHBIC TIPOILIECCHI U SIBJICHHUS;



BBICTPAUBATh JIOTHUECKYIO IIETIOYKY, COCTOSIIYI0 U3 KIIOYEBOTO CJIOBA H
COMOTYMHEHHBIX EMY CIIOB;
BBIJICJIATh OOLIMI TPU3HAK JABYX WM HECKOJIBKUX MPEAMETOB WM SBICHHA U
OOBSICHATB HX CXOJICTBO;
OOBENUHATh TMPEAMETHl W SABICHUS B TPYIIBI IO ONPEACHEHHBIM IMPU3HAKAM,
CpaBHUBATh, KJIACCUPHUIIMPOBATH U 000011aTh ()aKTHI U SABJICHUS;
BBIJICTISITH SIBJICHHUE U3 OOIIETO psAga APYTUX SABICHUM;

Yyauuecs 10KHbI yMenb:
BBIPA)KaTh CBOM MBICIIU B YCTHOM M MUCbMEHHOHN PeUH, MPUMEHSS TEPMUHOJIOTHIO U
CHMBOJIHKY;
OpPUEHTHPOBATHCS B CBOEH CUCTEME 3HAHUM: OTJINYATh HOBOE OT YK€ U3BECTHOIO.
nepepabaTbiBaTh TOMYyYEHHYIO HH(POpPMAIUIO, JelaTh BHIBOABI B pe3yJbTaTe
COBMECTHOM pabOThI BCEro Kiacca
YMETb TOJIb30BAThCSI TEOPETUICCKUMHU 3HAHUSMH Ha MIPAKTUKE, B )KU3HH;
YMETh aHAJTU3UPOBATH SBICHUS

4. KoMMyHHKaTHBHbIE:

yMEeTb paboTaTh B Mape U KOJICKTHUBE;

YMeHre oprainu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBbHOCTb C
YUHUTEJIEM U CBEPCTHUKAMM; pabOTaTh MHAUBUAYAIBHO U B TPYIIIE:

HaxXOJUTh OOIllee peleHue U pas3peliaTh KOH(JIUKTBI HAa OCHOBE COIJIACOBAHMS
MTO3UIINHI U Y4ETA HHTEPECOB;

(dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE.

Oobyuaromuiicsi CMOXKeT:

OTPENICNATh BO3MOXKHBIE POJIM B COBMECTHOM AESATEIBbHOCTH;

UrpaTh ONPEICIEHHYIO POJIb B COBMECTHOM JACATEILHOCTH;

co0JIo1aTh HOPMBI MYyOJIMYHOM peyHu, perjaMeHT B MOHOJIOTE€ M JUCKYCCUHM B
COOTBETCTBUM C KOMMYHUKAaTUBHOM 3a/1a4€il;

BBICKa3bIBaTh W OOOCHOBBIBATH MHEHHE (CYXICHHE) M 3ampaniuBaTh MHCHHE
IapTHEpPA B paMKax AUAJIOra;

MPUHUMATh PEIICHNE B X0JI€ TUAJIOTa M COTJIACOBBIBATH €r0 ¢ COOECETHUKOM;

IIpeaMeTHBIEPE3YIbTATHI:

coOroaTh TpaBuiia 0€30MacHOCTH M OXPaHbl Tpyda Mpu paboTe ¢ y4eOHBIM H
J1a00paTOPHBIM 000PY1I0BaHUEM;

MOHUMAaTh CMBICJ OCHOBHBIX (DH3MYECKUX TEPMHUHOB: (PU3NUYECKOE TEJo,
busndeckoe sBiIeHNE, (PU3NYeCcKas BEINUNHA, CAMHAUIIBI U3MEPCHUS,;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh TPH MOMOIIM (PU3NIECKUX
METOJ/IOB; aHAJM3UPOBATh OTACIbHBIC OJTambl NPOBEICHUS WCCICIOBAHUNA U
UHTEPIIPETUPOBATH PE3YNIbTATHI HAOIIOICHUN U OIBITOB;



CTaBUTH OIBITHI 0 UCCIECIOBAHUIO (PU3UUECKUX SIBICHUHN WU (DU3NYECKUX CBOMCTB
Tea 0e3 UCMONb30BaHUSA TNPSIMBIX HM3MEpPEHUM; mpu 3STOM (popMylIHupoBaTh
npobiemy/3agady  y4eOHOro  JKCHEpUMEHTa;  CcOOMpaTh  YCTAaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHUS; MPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.
MOHMMATh POJIb IKCIIEPUMEHTA B MOJIYYCHUH HAy4YHON HHDOpMAIIHH;

IPOBOJUTH NpPsIMbIE U3MEPEHUS (PU3MUECKUX BEJIIMYMH: Macca Tena, 00beM, Cuia,
TeMIepaTrypa, aTMocepHOe AaBlieHHE, BIAKHOCTh BO3JyXa, HaNpsHKEHUE, CHIIA
TOKa, TPU STOM BBIOUpATh ONTUMAJIbHBIA CHOCOO0 HM3MEPEHUsT U MCIOJIb30BaTh
MPOCTEUIIINE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHUM.

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMUYMH C MCIOJIb30BAHUEM
OpSAMBIX HM3MEPEHUH: TMPU OSTOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHKCHpOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJAE TaOIUI] U
rpauKoOB, AEIATh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (U3UUECKUX BEIMYHUH: IPU BBITOJTHEHUH
U3MEpPEHU CcoOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CleAys NpPeIIoKeHHON
WHCTPYKIIMM, BBIYUCIISATh 3HAYEHUE BEJIMYHMHBI M aHAIU3UPOBATH IOJIYYEHHBIE
pe3ynbTaThl ¢ YYETOM 33JaHHON TOYHOCTH U3MEPEHMIA;

M3roToBieHne NepucKona u kanengockona. Mi3yuyeHrne onTH4ecKuX CBOKWCTB Iiasa.



TemaTuueckoe mianupoBanue — 8 kJacc

Ne Tema OcHoBHOE coep:kaHue OCHOBHBIE BHIbI
AeSITeIbHOCTH YYALMXCH
TenJioBble siBjieHus: 14 yac
1 | Buyrpennss sueprus u | Jlaboparopnas padota Ne 1 Cnymanue 00BSICHECHUI
ciocoObl e€ n3MeHeHust | HarpeBanue Bo3ayxa B pe3ynbTaTe | yuuTens;  HaOmoIeHHe  3a
paboThI JEMOHCTpPALUSAMU YUUTEIIS;
Jlaboparopuas pabota Ne 2 OOBsICHEHHE  Ha0JII0/1a-EMBIX
HarpeBanue Ten mnpu ypape U | SBICHUH; BBIIIOJIHEHHE
neopmanuu IKCIEPUMEHTAIbHBIX 3a/1aHUH.
2 | Ucropus Tepmomerpa. Temneparypubie mkanel Llenscus, | 3ydenue yctpoiictBa TepMo-
Uro takoe Temmnepatrypa? | KenbBuna u dapenreiita. Merpa. OrmpeneneHue IEHBI
Jlaboparopnass pabora Ne 3 | meneHus (buznueckux
W3mepenue temnepaTypbl ¢ YYETOM | IPUOOPOB M MOTPEIIHOCTH HX
MOTPEUTHOCTH. U3MEPEHUI. Beinonnenue
SKCIIEPUMEHTAIIbHBIX 3aJJaHU.
3 | Tennoseie cBoiicTBa Tesl | TemIOnpoOBOIHOCTE TEI. Beinonuenue
Jlaboparopuas pabota Ne 4 3KCHEPUMEHTAIbHBIX 3aJaHUN
CpaBHeHuE TEMIONPOBOJHOCTU
pPa3IMYHBIX TEN.
4 | 3akoH coXpaHEHHUs JlaGopartopnast pabota Ne 5 Brinonnenue
SHEPIUH NpU N3yuenue npouecca Teronepeayn | S3KCIepUMEHTaIbHbIX 33a/laHUN
Terlonepeiaye.
5 | YaenbHas terioéMkocTs | Jlabopatopnas  pabora  Ne 6 | Beimonnenue
OKCHEpUMEHTAIILHOE  ONPEJEJICHNE | SKCTIEPUMEHTANIbHBIX 3aJJaHHi.
YAEIbHON TEINIOEMKOCTH TEN
6 | Pacuér xonuuectBa IIpuMeHeHne 3aKk0Ha COXpaHEHUs Pewenne 3anau.
TEIUIOTHI ITPH DHEPIrUM IS pEUICHMs 3a1a4
TEII000MEHE.
7 | ®a3oBble NEPEXOBI. [InaBnenne u  Kpuctaymsauus | Pemenue 3agau
AHanu3 rpaduka TEIJIOBBIX
IIPOLIECCOB
8 | [InaBnenue u JlaGopaTtopHnas pabota Ne 7 Brimonnenue
KpUCTAJIIIU3aL . N3yuenue mnporecca MIaBICHUS WU | SKCIIEPUMEHTAIbHBIX 33/laHUM
KPUCTAJIIM3AIUN aMOP(PHBIX TEJ
9 | [TapooGpa3oBaHue u | Pemenne pacuéTHbIX 3a1a4 Ha Pemenue 3anau
KOHJICHCAIIHS. orpeziesieHue KOJINYeCcTBa TEIIOTHI,
HE00XO0IMMOM JJIsl HarpeBaHUs,
TUTABJIEHUS U MICTIApEHUS BEIIECTBA.
10 | TemoBble npoLECCHI. JlaGopatopHnas padora Ne 8 Beinonnenue
W3ydenue mpouecca KUIEHUS 9KCIIEPUMEHTAJIbHBIX 3aJaHHUH
11 | I'paduk TerioBbIx JlaGopatopnass  pabora  Ne 9 | Bemmonnenue
MIPOLIECCOB. W3ydyenue mpoliecca  UCHApeHUs | SKCIIEPUMEHTAIBHBIX 3aJaHHM
JKUJIKOCTEN U TBEPJBIX TEI
12 | TemoBbIe TpoOITIECCHI B JlabopaTtopnast pabota Ne 10 Brimonnenue
OBITY U Ha N3yuenue yCTpOHCTBA M IPUHLHUIA | SKCIIEPUMEHTAIbHBIX 3aJaHUN
MIPOMU3BO/ICTBE. paboTHI MapOBOW TYPOUHBI
13 | 3aKOH coXpaHEeHHUs IIpumenenne 3akoHa coxpaHeHus | Pemenue 3amau

3H€pI‘I/II/I B TCIIJIOBBIX
rporeccax

sHeprum g pemieHus 3agad. KIIJ]
TEIUIOBBIX ITPOLIECCOB.




14 | Csa3p Mexannuec-koil u | [Ipumenenne 3akoHa coxpaHeHus | Pemenue 3agau
BHYTPEHHEH 3HEpruun SHEPTUH IS pelieHus 3a1a4
Tena.
JuexTpuyecku sijaeHus (10 yacos)
15 | DOnexrpuzanus. N3yuenue sBIEHUS 3JEKTPU3ALIIH. Cnymanue yuuresns.
DNeKTpUYECcKoe moJie Jlaboparopuas pabota Ne 11 Brinonnenue
W3yueHue sBJICHUS dIEKTpU3aluU SKCIEPUMEHTAIbHBIX 38JJaHUN.
16 | Dnexrpockon Jlaboparopuas pabota Ne 12 Brinonnenue
W3roroBieHune 3J1eKTpocKona SKCHEPUMEHTAIBHBIX 3aJaHUN
17 | DnexTpuueckuii ToK VYcenoBus MpOTEKaHUs TOKA. Pewenune 3anau
OnexkTpuyeckas 1ensb. [loctpoenue
CXEM DBJIEKTPUUECKUX LIETIEHN
18 | cTouHuku TOKa Jlaboparopnas pabota Ne 13 Brinonnenue
H3roroBieHue rajbBaHUYECKOTO SKCTIEPUMEHTAIBHBIX 3aJaHUN
AJIEMEHTA.
19 | Xapakrepuctuku Cuia Toka. Hanpsixenue. Brimonxuenue
nporekanus Toka 1o | JlaboparopHas padora Ne 14 COopka | SKCIIepUMEHTAIBHBIX 3aJaHUI
Lenu ANEKTPUYECKON LEeNU U U3MEpEHue
CHUJIBI TOKA U HAIPSDKEHUS
20 | I'paduueckas Jlaboparopnas pabota Ne 15 BrinonHenue
3aBUCHMOCTD Mexay | [loctpoenue BoiIbT-aMIIepHO SKCIIEPUMEHTAIbHBIX 3aJaHHI
cuiou TOKa U | XapaKTEPUCTUKU PE3UCTOPA
HaIPsSHKEHUEM.
21 | 3axkon Oma Pemenne 3amau Ha mnpumeHeHue | Pemienue 3amau
3akoHa OMa /17151 yyacTKa 1enu
22 | PaboTa 1 MOIIHOCTb JlaGopatopHass  pabora Ne 16 | Beimonnenue
TOKa N3mepenne pabOTel M MOIIHOCTH | SKCIIEPUMEHTATBHBIX 33JIaHUM
TOKa
23 | KIIJI snexTpudec-koro Jlabopatopnast pabora Ne 17 | Beimonnenue
TOKa Omnpenenenne KIIJ smekTpudeckoi | SKCIIEPUMEHTAIBHBIX 3aJaHUN
TUTUTKH
24 | 3aKOH COXpaHEHUs Pemienne 3amau Ha npumeHenue | Pemenue 3amauy.
SHEPIUH 3aKOHAa COXpAHEHUs DHEPruu B
TETJIOBBIX u ANEKTPUUYECKUX
SIBJICHUSIX.
MarauTHble siBJeHusi( S yac )
24 | MarauTHoOe 1osie CuiioBbI€ JIMHUM MarHUTHOTO 1OJIsl. | BeinmonHeHue
MOCTOSIHHBIX MarHuToB. | JlaboparopHas pabota Ne 18 JKCIIEPUMEHTAIbHBIX
N3ydenue CBOWCTB MarHUTHOTO 3a/1aHui,00bSICHEHHE
TTOJIA. HaO0JII01aeEMBIX SIBICHHUI
25 | MarnuTHOe nosie OneiT Opcrena. OnsIT AMmrepa. Habumtoienne onbITOB yunurens,
MPOBOJIHUKA C TOKOM 00BsICHEHNE HAOTIOaeMbIX
SIBJICHUU
26 | MarnuTHOE 1oj1€e MaruutHoe nosie 3eMau U ero posib. | CiylaHue yuyuTens
MarsHuTHbI€ MOJIS y IJIAHET U 3BE3]
27 | DneKTpOMarHuThl JlaGopatopnass pabora Ne 19 | Bomonnenue
KoHcTpynpoBaHue »IEKTPOMArHUTA | SKCIIEPUMEHTAIbHBIX 33 IaHUN
Y U3YYEHUE €r0 MOJIBbEMHON CUIIBI
28 | [Ipumenenue N3yuenue npunHimna padboTs Hab6mronenue onbIToB yuuTtess,
AJIEKTPOMarHuToB AIIEKTPOU3MEPUTENIBHBIX TPHOOPOB. | OOBSICHEHUE HaOJI01aeMBIX
N3ydenue ycTpoicTBa M IPUHIIMIIA | SABJICHUUN

paboThI AITEKTPOMArHUTHOTO pejie U




tenerpada.

I'eomeTpuyeckasi onTuka (5 yacoB)

29 | [IpsmonuHeitHOE Jlaboparopnas pabota Ne 20 Brinonnenue
pacnpocTtpaHeHue ceera | M3roToBieHue KaMepbl-00CKYpbI 3KCHEPUMEHTAIBHBIX 3aJaHUI
30 | 3akon orpakenus cBera | JlaGopatopHas  padora Ne 21 | BemmonHeHue
N3rorosnenue nepuckona U | SKCIEPUMEHTAIbHBIX 33JIaHUN
KaJIEHJ0OCKONa
31 | 3aKOH NpeTOMIICHHS [Toctpoenue nzobpaxeHus B Pewenue 3anau
cBeTa. JIMH3BI. coOuparoIMx U pacCceUBaOLINX
JIMH3aX.
32 | [';1a3 KaK ONTUYECKUH Jlaboparopuas pabota Ne 22 Brimonxnenue
npudop N3yuenne onTu4ecKux CBOMCTB JKCIEPUMEHTAIBHBIX 3aJaHUI
riasa
33 | [IpumeHeHue 3aKOHa YeTpoicTBO U TPUHLMIT PaOOThI Habutoienue onbIToB yuurens,
MIPEJIOMJICHUS CBETA ONTUYECKUX MPUOOPOB: TEJIECKOIIA, 00BsiICHEHNE HAOTI0AaeMbIX
MHUKPOCKOIIa, OYKOB SIBJICHU
34 | Onruyueckue WLTIO3UN. [Ipumenenue 3akona npenomiienuss | Cioylianue yaurens

Mupaxu

cBeTa /7151 OOBSICHEHUSI pa3JIMUYHbIX
ONTUYECKUX SIBIICHUM: pagyr U
MUpaXeil.




PE3YJIBTATBI OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH
(9 KJIACC)

1.JInyHOCTHBIE:
pa3BUBaTh MO3HABATCIIbHBIE WHTEPECHI, WHTEIUICKTyaJIbHBIE W TBOPYCCKHUE
CIIOCOOHOCTH y4aIuXxcs;
(GbopMHPOBAaTh MOTHBAIIMIO K U3YUCHHUIO B JAIbHEUIIIEM (PU3UKH;
NPOSBIIATE B KOHKPETHBIX  CHTyaIlUsiX  JOOPOXKENaTebHOCTh,  JOBEpHE,
BHUMATEJIBHOCTD,
TIOMOIIIb | JIp.
BOCTIIPpUHUMATh pedb  yuuTeds  (OJHOKJIACCHHKOB),  HEMOCPEICTBEHHO  HE
OOpameéHHYIO K yJammeMycs;
BBIPXKaTh IMOJIOKHUTEILHOE OTHOIIICHHE K MPOIIECCY TO3HAHUS:
OLICHUBATh COOCTBEHHYIO  Y4COHYIO  JCATCIIBHOCTh.  CBOM  JOCTHIKCHHS,
CaMOCTOSITEIIbHOCTh, HHUITUATHBY, OTBETCTBEHHOCTb, TPHUNHBI HEY 1a4;
IPUMEHSTH MTPaBUIIa JEJIOBOTO COTPYIHUYECTBA: CPABHUBATH Pa3HBIC TOYKH 3PCHUS;
CUUTATBHCSI C MHEHHUEM JPYTOro 4eI0BEKa;
MIPOSIBIISATH TEPIICHUE W JTOOPOXKENATeTLHOCTh B CIOpe (IUCKYCCHH), JTOBEpUE K
co0eceTHUKY (COYYaCTHUKY) IEATEIbHOCTH.

2. PerynsiTuBHbIC:

yMeTh paboTaTh MO MPEIOKEHHBIM HHCTPYKITUSIM.

YMEHHE U3JIaraTh MBICIIN B YETKOW JJOTHYECKOHN TOCIEI0BATEILHOCTH, OTCTauBAaTh
CBOIO TOUKY 3pEHUs, aHAIM3UPOBATh CUTYAIMIO U CAMOCTOSTEIbHO HAXOAUTh
OTBETHI HA BOIPOCHI ITyTEM JIOTHUYECKUX PACCYKICHUH.

OTpeAEATh U POPMYIUPOBATH 1IEJb ACSITEIbHOCTH Ha 3aHSATUH C IIOMOILBIO
YUUTES,

aHaJTM3UPOBaTh COOCTBEHHYIO pal0OTy: COOTHOCHTh IUJIaH U  COBEpIICHHBIC
OTIepaIlfy, BBIICTSATH 3TAIbl U OIICHUBATh MEPY OCBOCHUS KaXKIOTO,

HaXOJIUTh OIMUOKH, YCTAaHABIUBATh UX TIPUYHHBI,

BBIJIBUTATh  BEPCHUM  PEIICHUS  MpoOsieMbl,  (GOPMYIUPOBATh  THUIIOTE3HI,
MPEIBOCXUIIATh KOHEYHBIN PE3yJIbTaT;

CTaBUTh I€JIb JIEATEIbHOCTH Ha OCHOBE ONpEACNEHHOM MpoOJIeMBl U
CYULIECTBYIOIIUX BO3MOKHOCTEH;

dbopMynupoBaTh ydeOHBIC 3aJaud KakK INard JOCTIDKEHHUS TOCTaBICHHOW IIENH
JeSITEIIbHOCTH;

3. Illo3naBaTeabHBIE:

Yuanuecsi 10JKHbI UMemb HPEOCMasieHUe:
00 OCHOBHBIX HM3yYae€MbIX MOHSATHUAX KAK BAXKHEUIUX MOJENSIX, TO3BOJISTIOITUX
OTHCHIBATH U U3Y4YaTh PEATbHBIC TIPOILIECCHI U SIBJICHHUS;



BBICTPAUBATh JIOTHUECKYIO IIETIOYKY, COCTOSIIYI0 U3 KIIOYEBOTO CJIOBA H
COMOTYMHEHHBIX EMY CIIOB;
BBIJICJIATh OOLIMI TpPU3HAK JBYX WM HECKOJIBKUX TNPEAMETOB WM SBICHUH U
OOBSICHATB HX CXOJICTBO;
OOBENUHATh TMPEAMETHl W SABICHUS B TPYIIBI IO ONPEACHEHHBIM IMPU3HAKAM,
CpaBHUBATh, KJIACCUPHUIIMPOBATH U 000011aTh ()aKTHI U SABJICHUS;
BBIJICTISITH SIBJICHHUE U3 OOIIETO psAga APYTUX SABICHUM;

Yyamuecs 10KHbI yMenb:
BBIPA)KaTh CBOM MBICIU B YCTHOM M MUCbMEHHOHN PeUH, MPUMEHSSI TEPMUHOJIOTHIO U
CHMBOJIHKY;
OpPUEHTHPOBATHCS B CBOEH CUCTEME 3HAHUM: OTJINYATh HOBOE OT YK€ U3BECTHOIO.
nepepabaTbiBaTh TOMYyYEHHYIO HH(POpPMAIUIO, JelaTh BHIBOABI B pe3yJbTaTe
COBMECTHOM pabOThI BCEro Kiacca
YMETb TOJIb30BAThCS TEOPETUICCKUMH 3HAHUSMH Ha MIPAKTHKE, B )KU3HH,
YMETh aHAJTU3UPOBATH SBICHUS

4. KoMMyHHKaTHBHbIE:

yMEeTb paboTaTh B Mape U KOJICKTHUBE;

YMeHue opranu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTB C
YUHUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAUBUAYAIBHO U B TPYIIIE:

HaxXOJUTh O0Illee pelIeHue U pas3peliaTh KOH(JIUKTBI HA OCHOBE COIJIACOBAHMS
MO3UIINHI U y4ETAa HHTEPECOB;

(bopMyIMpoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE.

Oo0yuaromuiicsi CMOXKeT:

ONPEACIATh BOBMOXKHBIE POJIM B COBMECTHOM JIESITEILHOCTH;

UrpaTh ONPEICIEHHYIO POJIb B COBMECTHOM AESTEIbHOCTH;

coOJII01aTh HOPMBI MYyOJIMYHOM peyHu, perjaMeHT B MOHOJIOTE€ M JUCKYCCUM B
COOTBETCTBUM C KOMMYHUKATUBHOM 3a1a4€i;

BBICKa3bIBaTh W OOOCHOBBIBaTH MHEHHME (CYKJICHHE) W 3allpaliuBaTh MHEHHUE
IapTHEpPA B paMKax AUAJIOra;

MIPUHUMATH PEIICHUE B X0JI¢ IMAJIOra M COTJIaCOBBIBATh €T0 ¢ COOCCETHUKOM;

IIpenmeTHbIEpe3yabTATHI:

cobmoaTh mpaBuiIa 0€30MaCHOCTH M OXpaHbl TpyJa MpH pabore ¢ y4eOHBIM U
71a00paTOPHBIM 000PYI0BAHUEM;

NOHUMAaTh CMBICI OCHOBHBIX (DM3MYECKHMX TEPMHUHOB: (pu3nueckoe Telo,
duznueckoe sgBieHNE, PU3NYECKas BEIMUNHA, €AUHUIIBI U3MEPEHHUS;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh NPU TOMOMIM (HU3HUECKUX
METOJIOB; aHAJIM3UPOBATh OTAEIbHBIC JTalbl NPOBEACHHUS HCCICIOBAHUNA H
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U OIBITOB;



CTaBUTH OIBITHI MO UCCIIECIOBAHUIO (DPU3UUECKUX SIBICHUN WM (PU3NYECKUX CBOWMCTB
Tea 0e3 UCMONb30BaHUSA TNPSIMBIX HM3MEpPEHUH; Tpu 3STOM (PopMyIupoBaTh
npoOiemy/3agady  y4eOHOro  JKCHEpUMEHTa;  coOMpaTh  YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS; MPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.
MOHMMATh POJIb IKCIIEPUMEHTA B MOJIYYCHUH Hay9HON HHPOPMAIIIH;

IPOBOJUTH MPSAMBIC U3MEPEHUS (PU3UUECKUX BEIWYMH: BPEMS, PacCCTOSHUE, Macca
Tena, 00beM, CUja, TEMIEeparypa, aTMOCPEPHOE NABIEHUE, BIIAKHOCTh BO3/yXa,
HaIpsHKeHUE, CHIa TOKa, MPU ATOM BBIOMpaTh ONTHUMAJIbHBINA CIIOCOO M3MEPEHUS U
UCITI0JI30BATh MIPOCTEUIIINE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUH.

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMUYMH C MCIOJIb30BAHUEM
OpSAMBIX M3MEPEHUH: TMPU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PUM3MYECKUX BEJIMYMH B BHUJAE TaOIUI] U
rpauKOB, AENATh BHIBOJBI 10 PE3YJIbTaTaM UCCIEAOBAHMS;

MPOBOAUTL KOCBEHHbIE W3MEpEHUs] (U3NYECKUX BEJIUYUH: TPU BBHITOJIHECHUU
U3MEpPEHUl CcOoOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIEysl MPEIIOAKEHHOU
WHCTPYKIIMM, BBIYUCIISATh 3HAYEHUE BEJIMYMHBI M aHAIU3UPOBATH IOJIYYEHHBIE
pe3yJbTaThl C YU4ETOM 338JaHHOW TOYHOCTH U3MEPEHUM;



TemaTuueckoe miIaHnpoBaHue — 9 KJjacc

Ne Tema OcHOBHOE co/lep:KaHue OcHoOBHBIE BUIBI
AeATeJIbHOCTH YYalINXCsl
Moé nepBoe HayuHOe OTKpbITHE2() yac

1 | Bo3HMKHOBEHUE NIEPBBIX ®unocodsr [pesneit ['penun: Craymanue  0ObSICHEHHH

Hay4HbIX 3HaHUM. I'epaxnut u /Iemokput YUUTEIIS; y4yacTue B
Oecene

2 | [lepBas Hay4Hast KapTUHA ApucroTeinb 51 [Tromemeit. | Cnymanue  oOBSCHEHUMH

Mupa CoBpemMeHHasi Hay4dHas KapTUHA | yYUTEIs; ydyacTMe B
MHpa. Oecene

3 | Coop Hemoxputa 1 | DKCIIEpUMEHTHI 110 JI0Ka3aTeNbcTBY | Bolnonnenue
Apucrorens — KTo npas? JUCKPETHON CTPYKTYpPBI BELIECTBA IKCIEPUMEHTATIbHBIX

3aJTaHUN

4 | dusnyeckue sABICHUS B TenoBsle sBJICHHS HA KyXHE. Crnymanue o0bsiCHEHUI
OBITY yuuTens, 00bsICHEHUE

YBUJICHHBIX SIBJICHUI

5 | Tennosslie siBneHus BOKpYr | Bungel temnmonepenaun. duddysus. | [IpoBeneHue onbIToB 1 UX

Hac. Tennosoe pacuMpesue TeNl. | 0ObsSICHEHUE.
HampaBnenue moToka KUIKOCTH
npu HarpeBaHuu. 3akoH Kupxroda.

6 | OcHOBHBIE METO/IbI Jlaboparopnas pabota Ne 1 Brinonnenue
(U3NIECKUX OTKPBITHHA. Habmroienue 3a nponeccom 9KCIIEPUMEHTAIIBHBIX
Habnroienne Kkak UCTOUHUK | KUTICHUS BOJIBL. 3ananuil. [loctpoenue
Hay4HbBIX 3HAHUU AHanu3 3KCepUMEHTa U BBIBOJBI U3 | rpaduka nporecca

HETO. HarpeBaHUs U KUIICHHUS.
Jx. Makcsemn. Co3ganue

uHcTpykuu: «Kak 3agaBath

¢duznyecKue BOpochl?»

7 | ArperatHble COCTOSHUSA JlaGopatopHas pabota Ne | Bemmonnenue
BElIECTBA U UX U3MeHeHue. | 2M3ydeHne mponecca IMJaBlI€HUS U | SKCIIEPUMEHTAIBHBIX

KPUCTAIIITM3AIMN aMOP(HBIX TETl. 3a1aHUI

8 | ®usnueckue npudOPH U I{eHa neneHus U NOrpemHOCTh Brimonnenue

IIpaBWJIa UX UCIIOJI30BAHUS. | U3MEPEHUS. JKCIIEPUMEHTAIIBHBIX
JlaGopaTtopnast pabota Ne 3 3aIaHU I
N3mepenune Macchbl pa3HbIMU
crocobamu

9 | DKCIEpUMEHT kak | JlJabopatopnas pabora Ne 4 Breinonnenune
JI0Ka3aTeNIbCTBO ~ HAYYHOW | DKCIEPUMEHTHI 10 10Ka3aTeIbCTBY | SKCIIEPUMEHTAIBHBIX
TEOpUU JUCKPETHON CTPYKTYpPBI BELIECTBA. 3a/laHui

MKT M.B.JIomoHOCOBa.

10 | Campie 6OTBITIHE U CAMBIE JlaGopartopnast pabota Ne 5 Brimonnenue
MaJIeHbKHE Tela Omnpenenenue pasMepPOB MalbIX T€I | AIKCIEPUMEHTAIbHBIX

3aJaHuN

11 | Cuna noBEpXHOCTHOTO Pa6oter Hukons Tecna, DitHmrelina | Bermonnenue
HATSKCHUS u Hunsca  bopa.JlaGopaTopHas | sKClIepUMEHTaIbHBIX

pabora Ne 6 U3ydeHue CBOWCTB | 3amaHUi
BOJIBI.
CamoJ1eIbHBIN KoMIac
12 | YauBuTenrHasg BoAa N3ydenne kanwuigpHbIX sBIEHUU. | [IpoBeneHNE ONBITOB U UX
CMaunBaHue U HECMAaYMBaHUE. 00BsICHEHHE.
13 | YTo Takoe MBIIO? Co3nanue Mblia IIpoBenieHre ONbITOB
14 | Bunsl )xuakocren HeHbI0TOHOBCKAS KUIKOCTh [IpoBeneHue onbITOB U UX

00BsICHEHHE.




15 | HeBuaumbie uepHuia Uctopus taitHonucu. Co3ganue | [IpoBeneHue onbITOB.
HEBHJIUMBIX YEPHUJL.
16 | ApxumMen — BeJIMYAUIIIHIA OKCIEPUMEHTHI CO JIbJOM U BOJIOM. Brinmonnenue
YUEHBIN IPEBHOCTH Jlaboparopuas pabota Ne 7 AKCIEPUMEHTAIBHBIX
OOGHapyXeHHe U U3MEPCHHE 3aJjaHui
BBITAJIKUBAIOLIEH CHUJIBI.
17 | IlnanupoBanue OxcnepuMenTsl T.Byna n [IpoBeneHre ONMBITOB U UX
¢usnueckoro skcrepumenta | T.9aucona. 00BsICHEHHE.
18 | ATMocdepHoe naBieHHe OnbITHI 1O OOHAPYKEHUIO [IpoBenenue ONBITOB U UX
aTMOC(EpHOTO JaBIICHUS. 00BsICHEHHE.
ABTOIOMJIKA JIs] ITHI]
19 | [IepBoe HayuHoe oTkpbITHE. | Malikn @apaneit. TaitHa BOCKOBOM [IpoBeneHue onbITOB U UX
CBEYH 00BsICHEHHE.
20 | Pa3HOCTOpPOHHOCTH [Tackanb-pusuk, MmaTeMaTHK becena. ®usnyeckoe 10TO
HMHTEPECOB YUYEHOTO nucarenb, Kernep — acTpoHoM u
03T, DUHIITENWH — CKpuUIlay,
[lIpenunrep — no3T, CKyIbITOP,
SI3BIKOBET, MeHpeeeB —
YeMOJIaHHBIX J1e]1 Mactep, ['epi —
10THHK, JI.K3pon- nucarens, ...
JIBu:keHue Te (6 4acoB)
21 | U3mepsiem okpyKaromuii Enuunier usmMepenus pasHbIx Brimonnenue
MHUp cucteMm. Camble OONbIINE U CAMbIE JKCIEPUMEHTAIBHBIX
MajieHbKHe uncia. Mzmepenue 3a1aHUI
OOJBINTNX U MAJIEHBKUX PACCTOSIHUI
22 | UsmepenuepazmepoBynanén | Jlabopatopuas  pabora Ne 8 | BemmonHeHue
HBIX IPEIMETOB. W3mepenue pazmepa JlyHsl AKCTIEPUMEHTATbHBIX
3aJlaHuN
23 | JIBuxKeHHE — 3TO KH3Hb JBm>keHue, 3ajilanHoe | Pemenue 3amau
AQHAIUTUYECKH,  Tpapuuecku, C
MTOMOUIbIO PUCYHKA
24 | DKCIIEpUMEHTAIBHOE JlaGopatopHass  pabora Ne 9 | Beimonnenue
ONpEJIETICHUE CKOPOCTH Omnpenenenue MaKCUMaJIbHOM | IKCIIEPUMEHTATBHBIX
JIBUKEHUS TeJa CKOPOCTH JIBH>KEHHSI MAJIbLIA 3a1aHUI
25 | PaBHOMEPHOE IBUKEHHE Brruncniennss  cpenHedt  ckopoctu | Pemenwne 3amay
JIBUJKEHUSI
26 | CBobogHOE MazieHHe Onertel [Namunes. OnsiT HerotoHa. | 3MepeHue yckopeHus
YckopeHue cBOOOIHOTO MaIeHUsI. CBOOOJTHOTO Ma/ICHUS
Cuuibl B npupoge ((4ac)
27 | HproToH — Benmnyanmmit buorpadus Hetotona. OnbITbl [IpoBeneHue onbITOB U UX
TeHUuM ["anunes. 3aK0HBI TUHAMUKH. 00BsICHEHHE.
28 | BekTopsl u CKaspsl B CroxeHnue, BEIUNTaHUE, yMHOKEHHE | Pemienue 3agau
¢buznke BekTOpOB. [Ipoekiuu BekTopa Ha
KOOpJMHATHBIE OCU
29 | PaBHOZEHCTBYIOIIAS CHII Belunciienre paBHOAEHCTBYIOLIEN IIpoBeneHue OMBITOB U UX
00BsICHEHHE. Pemenue
3a/1a4
30 | Cuma TshKecTH. Cuna TsoKeCTH U BeC Tena. Pemenue 3agau
HesecomocTs
31 | Ckoun3kuit Jén Cuna tpenus. [[BrxxeHue noxg Brimonnenue
JIEMCTBUEM CUJIbI TPEHUS SKCHEPUMEHTAIBHBIX
3aJaHui
32 | Cuna ynpyrocTtu JBr>keHue 1o AEUCTBUEM CUJIIbI Brinosninenue
YOPYTOCTH. JKCIEPUMEHTAIBHBIX




3aJaHui
33 | 3aKOH BCEMUPHOTO [TpumeHeHne 3aKOHa BCEMUPHOTO Permrenne 3amau
TSATOTEHUS TATOTEHUS TSI pEIICHUS 3a71a4
34 | O6oOmaroiee 3aHATHE Pemenune 3amau

NudopmMannoHHO — MeTOAUYECKOE O0ecreueHmne

1. BHeypouHas aesTenpbHOCTb. [I[puMepHBIN IJ1aH BHEYPOUHOU IESITENBHOCTH B

OCHOBHOM 11KoJIe: mocodue s yuutens/. B.I1. Crenanos, I.B. I'puropses — M.

[Ipocsemenue, 2014. — 200 c. -. (CtangapTbl BTOPOTro MOKOJICHHS).

2. Paboune nporpammbl. ®uszuka. 10-11 knaccsl: yaeOHO-METOAUYECKOE TOCOOME/COCT.

E.H. Tuxonona.-M.:/Ipoda, 2013.-398 c.

3. denepanbHbIN rOCYJIJapCTBEHHBIN cTaHAapT  OOIIEro oOpa3zoBaHus
BTOPOTO MOKOJICHUS:

NesTeIbHOCTHBIN oaxo [ Teker]: Metoanueckue pekomeraanuu. B 3 4. Yacts 1/

C.B.AnannueBa; mog o6ur. Pen. T.®d.EcenkoBoii, B.B. 3apy6unoii, aBt. Beryn. Ct. B.B.

3apyouna — YawsiHoBck: YUIIKIIPO, 2010. — 84 c.

4. 3anumarenbHas ¢usuka. [lepensman .. — M. : Hayka, 1972.

5. @enepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT [DNEKTPOHHBIN

pecypc]. — Pexxum

noctymna:http://standart.edu/catalog.aspx?Catalog=227

6. Caiit MunucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanun//

oduIManbHbINA callT. — Pexxum noctymna:http://munoOpHayku.pd/

7. Meroauueckas ciyx6a. I3garenbctBo «k BMHOM. JlaGopatopust 3HaHU»

[DnexTpoHHBIHN pecypc]. — Pexxum qoctyma:http://metodist.1bz.ru/

8. UrpoBas mporpamma Ha aucke «Jlpakoia u 3aHuMarenbHas Gusnka» [ IIeKTPOHHBIN

pecypc]. — Pexxum nocryna: http://www.media2000.ru//

9. Pa3zBuBaronye aIeKTPOHHBIE UTPBI «Y MHUKHU — U3Y4aeM IJIAHETY» [ DNEKTPOHHBIN
pecypc]. — Pexxum nocryna: http://www.russobit-m.ru//

10. ABtopckas mactepckas (http://metodist.lbz.ru).

11.Anroputmsl perienus 3ana4 mo ¢pusuke: festivai. lseptember.ru/articles/310656
dopMupoBaHUE YMEHMI ydaluxcs pemars puznyeckue 3aaayu: revolution.
allbest.ru/physics/00008858 0.html
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