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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTeNbHOM mTporpaMMel, ipeacTaBieHHbX B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npenmera «Duznkay.

Copeprxanue mporpaMMsl 0 (pr3HKe HarpaBiieHO Ha POPMUPOBAHUE ECTECTBEHHO HAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUs! (PU3UKU Ha JAEATEIbHOCTHOW OcHOBe. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH YUEOHOTO TpeAMETa B pealn3aluu
tpeboBanuit ®I'OC OOO k mIaHUPYeMbIM JIMYHOCTHBIM M METAIllPEIMETHBIM pe3yJibTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana Mo rojaam
oOyuenus: (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTUS MPEIMETHOro +coAepKaHusi M Y4€Te BO3PAaCTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

®u3zrKa ABISETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Oouosorueit, actpoHoMuerd U Qundeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NpefocTaBisieT HauboJiee sicHble oOpa3lbl NMPUMEHEHHs HAydHOTO MeToja
MO3HAHUS, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TIPaMOTHOCTH M HUHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoyiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

e HAay4YHO OOBSCHSTH SIBJICHMUS,

e OILIGHUBATh ¥ MIOHUMATh 0COOEHHOCTHU HAYYHOTO UCCIIEIOBAHNUS;

e HMHTEPIPETUPOBATH JAHHBIE W MCIIOJBH30BATh HAy4YHBIE J0Ka3aTeIbCTBA
JUIS TIOJTY4€HHUS BHIBOJIOB.

Henu u3yueHuss (U3MKUM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSA ONIpPEICIICHbI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepainu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPAMMBL,
yrBepxka€HHON pemenreM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotokoun ot 3 nekabpst 2019 r. Ne [TIK4BH).

Heaun n3dyyeHus Gpu3nKu:

e MpuoOpeTeHHne UHTepeca U CTpeMJICHHs 00ydJaronuxcs K HaydHOMY H3YyUEHUIO
HOPUPOIbI, PA3BUTHE UX MHTEIUIEKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEIH;

e pa3BUTHE NPEJCTABICHUH O HAydYHOM MeETOJie TMO3HaHHs U (popMupOBaHUE
MICCIIEIOBATENILCKOTO OTHOIIEHUS K OKPYKAIOILUM SBJICHUSM;

e (opMupoBaHHE HAaydYHOrO MHPOBO33PEHHUS KaK pe3yiabTaTa M3y4yeHHs OCHOB
CTpOEHUS MaTepuu U (pyHIaMEHTANbHBIX 3aKOHOB (DU3HKHU;

e (QopMupoOBaHHE TPEACTABICHUN O poiu (GU3UKK IS Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE MPEACTaBICHUI 0 BO3MOXKHBIX chepax Oyaymiel npodeccruoHanbHOM
NeATeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOH, MOArOTOBKA K JAJIbHEHIIEMY 00y4YEeHHUIO
B 9TOM HaIIPaBJICHUHU.



JlocTibkeHre STHX Iefiell mporpamMmbl 1Mo (U3MKEe Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHUs 00CCIIEYNBACTCS PEIICHUEM CIICAYIOIINX 3a4a4:

e MpHOOpETeHHE 3HAHMU O JUCKPETHOM CTPOCHHMHU BEIECTBA, O MEXaHUYECKHUX,
TCIIOBBIX, JICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBLIX SABJICHUAX;

e TMPUOOpPETCHHE YMEHUW ONHCHIBATH M OOBICHATH (DU3MUSCKUE SIBICHHUS C
HCIT0JIb30BAHUECM IMOJTYUCHHBIX 3HaHI/If/'I;

. OCBOCHHEC MCTOAOB PCIICHUS HpOCTGfIIHPIX pvaéTHBIX 3aJa4 C UCII0JIb30BaHUEM
(bHBI/I‘-IeCKI/IX MOZIGJIGﬁ, TBOPUYCCKHX U IMPAKTUKOOPHUCHTHUPOBAHHBIX 3a/1a4;

. PasBUTUC YMGHI/Iﬁ Ha6J'IIOIIaTI) IMpUPOAHBIC SABJICHUSA W BBIIIOJHATL OIIBITHI,
nabopaTopHble  pabOTBl W DKCHEPUMEHTAIbHBIC  HWCCICAOBAHHUS  C
HCI0JIb30BAHNEM M3MEPHUTENBHBIX IPUOOPOB;

e OcBOeHHE MpUEMOB pPalbOTHl ¢ HHPOpMaIHel (U3NUECKOTO CoAep KaHMs,
BKJIFO4Yas I/IH(bOpMaIII/IIO O COBPCMCHHBIX AOOCTHXXCHUAX (1)I/ISI/IKI/I, aHaJIu3 "
KPUTHUYECKOE OIIEHUBaHHE NH(OpMaLINK;

e 3HAKOMCTBO CcO c(epamu mpodeCcCHOHATBHOM NEATEILHOCTH, CBS3aHHBIMU C
(i)PISPIKOI)’I, U COBPEMCHHBIMH TCXHOJIOTHAMH, OCHOBAHHBIMU Ha JOCTHUIKCHUAX
(uznueckoi HayKu.

Ha u3yuenue ¢pusnku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 00111€T0 00pa3zoBaHus B 9
knacce — 102 gaca (3 gaca B Heenio0).

COJEP)KAHUE OBYYEHUA

9 KJIACC

Paznen 1. Mexannuyeckue siBJeHHUS.

Mexannueckoe aBuxeHne. MarepuanibHasi Touka. Cuctema otrcuéra. OTHOCHUTENIBHOCTh
MEXaHMYECKOr0 JBIKEHHS. PaBHOMEpHOE mpsMOJIMHENHHOE ABWXkeHHe. HepaBHOMepHOe
npsAMoJInHeHHOoe JBWKeHue. CpedaHsis U MTHOBEHHasi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoinHeliHoe aBkeHne. CBoOoHOe maneHne. OmnbIThI
Tlamnes.

PaBHOMEpHOE ABMXKEHHE TIO OKPY)KHOCTH. Ilepron u yactora oOpamenus. JIuHeiHas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akon HerotoHa. Bropoit 3akon Herotona. Tpetuii 3akoH Herotona. Ilpuniun
CYIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHMS, CUjia TPEHHS
MIOKOS1, PYTU€ BUABI TPEHUSI.

Cunma TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO TaJCHHS.
JIBrxenue maHeT BOkpyr Connua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh 1 IIEperpy3Ku.

PaBHOBecue MaTepuanbHOil TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. 3menenune umnyinbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS! UMITYJIbCA.
PeakTuBHOE IBIKEHHE.

Mexannyeckass paboTa U MOIIHOCTh. PaGoTa cui TshkecTH, ympyroctd, TpeHus. Cs3b
SHepruu u paboTel. [loTeHIWanbHas SHEprus Tela, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHuunanpHas Heprus c:karo npyxxunbl. Kunernueckas sneprusi. Teopema 0 KUHETUYECKON
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

emoncmpayuu.
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HaGnronenne MexaHMYeCKOTO MABIDKEHHSI Teja OTHOCUTENBHO pasHBIX Tel
OTCYETA.

CpaBHeHue mnyred M TPACGKTOPUU JBMIKEHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEIIBHO PAa3HBIX TN OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSAMOJIMHENHOTO ABUKCHUS.
HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMUS.

Habntoienue ABM>KEHUS Tena M0 OKPYKHOCTH.

Habmtonenne MexaHMYeCKUX SIBICHMM, MPOUCXOIANIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMSI Te€Jla OT Macchl TeJla U JIEHCTBYIONIEH Ha HETO CUJIBL.
Habmtoienue paBeHcTBa CUJl MPU B3aUMOIEHCTBUU TEI.

W3meHeHne Beca Tena Npu YCKOPEHHOM JIBHKCHHH.

. [lepenava nMmynsca nIpyu B3aMMOIECHCTBUH TEII.

. [IpeoGpa3oBanust SHEPTUU NPU B3aUMOJAECHCTBUH TEJI.

. CoxpaHeHue UMITyJIbca IPU HEYNIPYTOM B3aWMO/ICHCTBUH.

. CoxpaHeHue UMIyibca Mpyu a0COJIIOTHO YIPYTOM B3aMMOJICHCTBHH.

. Habnoenue peakTHBHOTO JBUKEHHUS.

. CoxpaHeHne MeXaHM4eCKON SHEPTUH MPU CBOOOTHOM IaJICHUHU.

. CoxpaHeHHEe MEXaHWYECKOM SHEPIMHM IpPHU JABWKEHHM Tela MOJ JIEHCTBHUEM

MPYKUHBIL.

Jlabopamopnuwie pabomel u onvimel.

1.

8.

OnpeneneHrne yCKOpPEHHUsI Tela TMPU PABHOYCKOPEHHOM JIBIDKCHHUU  TIO
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH TIyTH OT BpPEMEHH TIPH PaBHOYCKOPEHHOM
JIBIKCHUH 0€3 HauadbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM ABWKEHUHU 0€3 HaYaJlbHOU
CKOPOCTH IIyTH OTHOCSATCS KaK PsJl HEUETHBIX YMCE, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJITMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUSI OT CHITBI HOPMAJILHOTO
JIaBJICHMSL.

Omnpenenenue ko3pPUIMEHTa TPEHUS CKOTBKCHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHHS MPU PABHOMEPHOM JIBIDKCHHH Teja II0
TOPU30HTAILHON TTOBEPXHOCTH.

N3ydenne 3akoHa COXpaHEHUSI SHEPTUU.

Pazgen 2. Mexann4uecKkue KoJ1e0aHuA U BOJHEIL.
KonebarenbHoe aBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: MEpUoj, 4acToTa,

amMIuIuTYAa. MaremaTHyecKMii M NpYKUHHBIH MasTHUKU. [lpeBpaieHne »HEpruu Impu
KoJ1e0aTeIbHOM JIBUKEHUH.

3aryxaromue konebanus. BeiHykneHHbie koneOanus. Pesonanc. Mexanndeckie BOJHBI.
CaoiicTBa MexaHnueckux BoJH. [IpooabHbIe M onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHuueckue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yabTpa3ByK.

Hemoncmpayuu.

1.
2.

Habnronenue koneGanuii Te1 Mo AEHCTBHEM CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.



Habnronenue BBIHYX/IEHHBIX KOJIeOaHMId U pe30HAHCa.
Pacrnipoctpanenue poJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenue 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHUECKHMI pE30HAHC.
Jlabopamopubie pabomot u onvimel.

1. Ompenenenue yacToThl U NEPUOAA KOJIEOAHUNH MAaTEMATUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI M EPUOJIa KOJIEOAHUH MPY>KMHHOTO MasiTHUKA.

3. MHccrenoBanue 3aBHCHMOCTH TIEpHOJIa KOJIEOaHUH ITOABEIICHHOTO K HUTH I'py3a
OT JUIMHBI HUTH.
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4. HccnepoBaHue 3aBUCUMOCTH TEpUOAA KOJEOAHUN MPYKHHHOTO MasiTHUKA OT
Macchl rpysa.
5. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh MEepUOoJa KoJIeOaHUM MPYKUHHOTO
MasITHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI.
6. M3mepenne yckopeHUs: CBOOOHOTO TTaICHHUS.
Paznes 3. DileKTpOMarHuTHoOE 1oJie U 3JIeKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3/1€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DnekTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CsoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOIICTBA CBETA.
Jlabopamopnuie pabomel u onvimel.
1. W3ydyeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C TIOMOIIBIO MOOMJIBHOTO
tenedoHa.
Pa3nen 4. CBeToBbIe sIBJICHUS.
JlyueBas monenp cBera. Mcrounuku ceera. [IpsmosimHelHOE pacnpOCTpaHEHUE CBETa.
3atmenus Cousiaina u JIynel. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTpa)KeHUs CBETa.
[Ipenomiienne cBera. 3aKoH mpeaomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox unyuedr B suH3e. OnTmueckas cuctema ¢oToammapara, MHUKPOCKOIA H
Teneckona. ['1a3 kak ontuyeckas cucreMma. bian3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. ClioskeHHE CIIEKTPATbHBIX [IBETOB.
Jucnepcus cBera.
Hemoncmpauuu.
1. TlpsmonuHeitHOE pacnpocTpaHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonmyuenue n300paxeHuil B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTruyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit JuH3e.
XoJ Jydel B pacCenBarolel JIMH3E.
[omy4yenne n300paXkeHU ¢ TOMOLIBIO JIMH3.
. Ilpunnun gevictBus QoToamnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Monens rnasa.
11. PaznoxeHue 6enoro cBeTa B CIEKTP.
12. TTonyuenue 6e10r0 CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
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Jlabopamopusvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPA)KEHUSI CBETOBOIO JIy4da OT yrja [aJIeHusl.

2. U3ydenue xapaKkTEepUCTHK M300paKEHHS IPEIMETa B TUIOCKOM 3€pKale.

3. HccrnenoBanue 3aBHCHMOCTH yria MpPEJIOMJICHHS CBETOBOIO Jyda OT Yria
Na/ICHUS Ha TPAaHULIE «BO3TYX—CTEKIION.

4. TlomyueHue n300paXeHUH C TOMOIIBIO COOMPAIOIICH JIMH3HI.

5. Ompenenenue (GOKYCHOTO pacCTOSHUS W ONTHICCKOW CHIIBI COOHMparomieit
JIMH3BI.

6. OMBITHI 10 Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

7. OmnbITHI IO BOCIPUATHIO I[BETA ITPEIMETOB IIPU X HAOJIOJCHUH YE€PE3 1IBETOBbIE
(GUIBTPBL.

Paspnen 5. KBanTOBBIC SIBJICHHS.

OmneiTel Pesepdopaa u ninanerapuas mojens aroma. Mogens atroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie ClIEKTPHI.

PanmnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpOEHHE aTOMHOTO spa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakivy. 3aKOHBI COXPAHEHHUS 3apsA0BOTO U MAacCOBOIO YMCET. DHEPTUs CBS3H
aTOMHBIX sifiep. CBsA3b Macchl U SHeprun. Peakunu cuHtesa u geneHus saep. McrouHnku sHepruu
CouHIia ¥ 3BE3]1.

Snepnas sHepreTuka. JledcTBUs paguoaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Ty4eHUs U NOTJIOMICHHUSL.

CrnexTpsl pa3InyHbIX Ta30B.
Cnektp BogopoJa.
Ha6nronenue tpexoB B kamepe BunbcoHa.
PaGota cuérunka HOHU3UPYIOIIUX U3TYyUCHHI.
Perucrpanus nsiydeHus npupoaHbIX MUHEPAIOB U IIPOTYKTOB.
Jlabopamopnwie pabomel u onvimel.

1. HalmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.
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2. MHccrnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YACTHIIBI IO TOPMO3HOMY ITyTH (TI0
dhoTtorpadusim).
3. M3mepenue paguoakTHBHOTO (OHA.

IHoBTOPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpHTENEHO-0000IIAFOIINI MOTYITb TIPEAHA3HAYCH JIJISl CACTEMAaTH3aI[MKi U 0000IICHUS
MPEMETHOTO COJICPXKAHUSI U OTIBITA JICITEIbHOCTH, IPUOOPETEHHOTO MPU M3YUYCHUH BCETrO Kypca
bu3nKy, a TakKe IS TOArOTOBKM K OCHOBHOMY T'OCYJApPCTBEHHOMY SK3aMEHY MO (H3UKE IS
oOyyaromuxcs, BEIOPaBIINX 3TOT y4eOHBINH MpeaMeT.

[Ipu u3yyeHnn TaHHOTO MOAYJISl pEaTU3YIOTCA M CUCTEMATU3UPYIOTCS BUJIbI AE€ATEIbHOCTH,
Ha OCHOBE KOTOpbIX oOecreuuBaercsi MJOCTIKEHHE MpPEIMETHBIX M MeTalpeIMEeTHbIX
IUIAHUPYEMBIX pe3yJIbTaToB OOy4YeHHs, (OpPMUPYETCS eCTeCTBEHHOHAy4YHas rPaMOTHOCTD:
OCBOEHME HayYHBIX METOJIOB HCCIIEIOBaHNUS SIBJICHUH IPUPOIbI U TEXHUKHU, OBJIAJICHHE YMEHUSAMU
OOBICHATH (PU3MUECKHUE SIBICHUS, IPUMEHS OJTy4YEeHHbIE 3HaHUs, peliaTh 3aJaud, B TOM YUCIIe
Ka4eCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMOHATBEHO NESATETLHOCTHBIN XapaKTep JaHHOTO pa3jiela pean3yercs 3a CUéT Toro,
YTO 00ydarolrecs BhIIOIHSAIOT 33aHus, B KOTOPBIX UM MpeAIaracTcs:



Ha OCHOBC IOJTYUCHHBIX 3HAHUH pacrno3HaBaTb U HAYIYHO 00BACHATH @HSHHGCKI/IG SABJICHUA

B OKPY’KaIOIIEeH MpUPOE U MOBCEIHEBHON KU3ZHH;
MCI0JIb30BAaTh HAYYHBIE METOJIbI MCCIEAOBAHMS (PU3NUYCCKUX SIBICHHA, B TOM YHCIE IS
MIPOBEPKHU THUIOTE3 U MOJYyYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHATh HAYYHBIC OCHOBBI HAMOOJEEe BaXKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHH,

HaIpuMeEp, IPaKTUUCCKOro UCIIOJIb30BaAHUA Pa3JIMIHbIX HCTOYHHUKOB SOHEPTHUH HAa OCHOBEC 3aKOHA
MMpeBpaliCHUA 1 COXpPaHCHHA BCCX U3BCCTHLIX BUJOB SHCPIrHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HalpaBieHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMCTHBIX O6pa3OBaTeJ'IBHI:IX PE3YyIbTATOB.

B pesynpraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS Y
obyyvarorierocst OynyT chopMUPOBaHBI CISAYIONINE TUIYHOCTHBIC PE3YAbTAThI B YaCTH:

1) naTPHOTHYECKOTr0 BOCIIUTAHUSA:

— MpOSIBJIEHWE HWHTEpeca K HCTOPHUM M COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(buznueckoi HayKu;

— HEHHOCTHOE OTHOLIEHHUE K IOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— TOTOBHOCTb K AKTUBHOMY Y4YacTHIO B OOCYXJAE€HUH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX HPOOJEM, CBA3aHHBIX C MPAKTUYECKMM IPUMEHEHHEM JOCTHKEHHH
buzuky;

— OCO3HAHME BAXHOCTU MOPAJIbHO-3THYECKUX ITPUHIIUIIOB B JESATEIBHOCTH YUYEHOTO;
3) acTeTM4eCKOro BOCIIMTAHUSA:

— BOCHpPHUATHE HCTETHUECKUX KauyecTB (PU3MYECKOM Hayku: €€ TrapMOHHYHOI'O
IIOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HAaHUE LIEHHOCTH (PU3MYECKON HAayKH KaK MOLIHOIO MHCTPYMEHTa IO3HAHHUS
MHpPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BA)KHENIIECH COCTABIIAIOILEH KyJIbTYPHI;

— Dpa3BUTHE HaydyHOM JHOOO3HATEIBHOCTH, HHTEpPeca K HCCIEA0BATEIbCKOM
JESITEIbHOCTH;

S) popmupoBaHus KyJbTYPBbI 310POBbS H IMOLHOHAJBLHOIO 0JIATONOIY YN

— OCO3HaHME LIEHHOCTH Oe3omacHoro ooOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH ITPaBHJI O€30I1aCHOTO MOBEAEHUS Ha TPaHCIIOPTE,
Ha JI0porax, ¢ JEKTPUUECKUM U TEIJIOBBIM 000PYI0BaHHEM B IOMAILITHUX YCIOBUSIX;
— c(OpMUPOBAHHOCTb HaBbIKa pe(ieKcHUU, MPU3HAHUE CBOETO IMpaBa Ha OIIMOKY U
TAKOTI'0 K€ ITpaBa y IPYyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— AaKTUBHOE Y4YacTHe B pEIIeHUH MPaKTUUYECKUX 3a7ad (B paMKax CEeMbH,
o0Opa3oBaTesIbHOW OpraHu3aluyu, ropojia, Kpas) TEXHOJOTMYECKOM M COIMaTbHOMN
HaNpaBJICHHOCTH, TPEOYIONIUX B TOM YUCiIe U (PU3MUECKUX 3HAHUIA;

— MHTEpeC K MPAKTUYECKOMY U3YyUSHHIO NMPO(eccHii, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3KOJIOrH4eCKOro BOCIIMTAHMA:



e — OpHCHTAlUSA Ha pUMEHEHUE PU3NYCCKUX 3HAHUU JUIS PEIICHUs 3a7ad B 00JIacTH
OKpYXKalollel cpelibl, IUIAHUPOBAHUS IIOCTYNIKOB M OLIEHKHM HMX BO3MOXHBIX
MOCJIEICTBUM JUISI OKPYXKAKOIIEN CPELBI;

e — OCO3HaHHE INI0OATHLHOTO XapaKTepa AKOJIOTHUSCKUX MPOOIEM U MMyTeH UX PEIICHHUS,

e 8) ajanTanyu K U3MEHSIIOIMMCS YCJIOBUSAM COUUAIBLHON U MPUPOIHOI cpeabl:

. - HOTpC6HOCTI) BO B33.PIMOII€I>1CTBHH IIpU BBIIIOJITHCHHUHU I/ICCJICIIOB&HI/Iﬁ H IIPOCKTOB
(bu3nYeCKOi HAIIPAaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHHUSIM JAPYTHX;

e — IOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JeSITeIbHOCTD;

e —TOTpeOHOCTH B (GOPMUPOBAHHMM HOBBIX 3HAHUH, B TOM YHCIIE (POPMYIMPOBATH HIIEH,
MOHATHS, TUTIOTE3BI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

e — OcCO3HaHue JePUIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JacTh
¢buzuky;

e — IUTAHUPOBAHHE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUM;

e — CTpPEMJICHHWE aHAJM3UPOBATH W BBISBISATH B3aMMOCBSI3HM TPUPOIBI, OOIIECTBA U

9KOHOMHWKH, B TOM YHCJI€ C UCTIOJB30BaHNEM (PU3NICCKIX 3HAHMIA,
e — OIICHKA CBOMX JCUCTBHIA C y4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPEy, BOZMOKHBIX
ri100aILHBIX MTOCJIEACTBUM.

METANPEIMETHBIE PE3YJIbTATDBI

B pesymerate oOcBOeHHWsI TporpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOywaromuxcsa OyayT chopMupoBaHbl MeTanpeaMeTHble Pe3yJabTaThl,
BKITIOYAIOIIME TI0O3HABATEIbHBIC YHHBEpCAIbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YIeOHBIC ICHCTBYSI, PETYISITUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

e  BBISABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHH);

e YCTAaHABJIIMBATh CYIICCTBEHHBIH MPHU3HAK KiIacCU(PUKAIIUA, OCHOBAHHS IS
00001IICHHS M CPAaBHEHUS;

e BBISABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B paccMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOMIOACHUAX, OTHOCSIIUXCSA K (PU3HMYECKUM SIBIICHHSIM;

e BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H MPHU U3YUCHUU (PU3HUECKUX SBJICHUN
Y MPOLIECCOB, JIENaTh BEIBOJbI C UCIIOIb30BAHUEM ACTYKTUBHBIX U HUHAYKTUBHBIX
YMO3aK/TIO4YE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEIUYUH;

e CaMOCTOSITENIHO BBIOMpaTh crnocoO pemieHus y4deOHOH (u3nueckoil 3amauu
(cpaBHEHUE HECKONBKHUX BApUAHTOB PEIIeHHUs, BBIOOP Hanboee MoaX0IsIIero ¢
y4€TOM CaMOCTOSTETTLHO BBIJCIEHHBIX KPUTEPHEB).

ba3oBble ncciaenoBareibCKHue AeiCTBHS.

e  HCIIOJB30BATh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHUS;

e TIPOBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIIOXHBIN
(bu3MUeCKUil HIKCIEPUMEHT, HEOOIBIIIOE UCCIeI0OBaHNE (PU3NIECKOTO SBIICHUS;

e OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAIINIO, TIOTYICHHYIO B
XO0JI€ UCCIIE0BaHUS WM KCIIEPUMEHTA;

e caMOCTOSTeNbHO (OPMYTUPOBAaTH OOOOIIEHUS W BBIBOJBI IO pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,
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MIPOrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3UIECKUX MPOLIECCOB, a
TaK)K€ BBIABUTATh MPEANOJOXKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pabora ¢ undopmanueii:

IPUMEHSITH PA3JIMYHbIE METObI, HUHCTPYMEHTHI U 3aIIPOCHI IPU IOUCKE U 0TOOPE
UHPOPMALMK WU JTAHHBIX C YYETOM MPEUIOKEHHOW ydeOHOH (u3muecKoi
3ajauuy;

aHaM3UpPOBaTh, CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

CaMOCTOSITENIBHO BBIOMPATh ONTUMAJIbHYIO (hOpPMY MpeCTaBlIeHUs HHPOpMAIIT
U WUIIOCTPUPOBATh pelIaeMble 3aJjaul HECIIOKHBIMU CXE€MaMU, AMarpaMMaMH,
MHOM rpa@ukoil 1 uX KOMOUHAIUSAMU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

B X0JIe 00CYXIeHHs yueOHOro MaTepualia, pe3yJbTaToB J1a00paTOPHBIX paboT u
MIPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYKIa€MOU TEMBI U BBICKA3bIBATh
WJICH, HaIlCJICHHBIC Ha PEIICHUe 3aJa4d U TI0JyIep KaHue 0JIaroKenaTeIbHOCTH
OOIIECHN,

COTIOCTABJIATh CBOM CYKJICHHUS C CYKJICHUSMH JIPYIHMX YYaCTHHUKOB JIMAJIOTa,
O0OHapY)KHBaTh Pa3JININE U CXOACTBO TTO3UITHIA,

BBIPKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MTMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TIPE/ICTABIATH PE3YJAbTAThl BBIIOJHEHHOTO (DU3NYECKOTO OTBITA
(’KCTIepuMeHTa, UCCIICI0OBAHMS, MPOEKTA);

MOHUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaJTbHOU
paboTHI IPH pEIIEHNH KOHKPETHOHN (PU3MIECKOM MPOOIeMBI;

MPUHUMATP IIEITH COBMECTHOH JIEITEIHHOCTH, OPraHU30BBIBAThH JICUCTBUS 1O €€
JOCTIDKEHUIO: PaCIpeNeNiATh POJH, OOCYXKIaTh MPOIECCHI M PE3YJIbTaThl
COBMECTHOM paboThI, 0000IIaTh MHEHHUST HECKOJIBKUX JIFO/ICH;

BBITOJIHATh CBOKO 4YacTh paOOTHI, JOCTHTas KaueCTBEHHOTO pe3yjbTara II0
CBOEMY HAIPABJICHUIO U KOOPJMHUPYS CBOMW JACUCTBUS C NPYTUMH WICHAMHU
KOMaH/IbI;

OIICHMUBATh KAueCTBO CBOCTO BKJIaJa B OOMIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOSATENIBHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

BBISIBJIATH MPOOJIEMBl B JKU3HEHHBIX M Y4EOHBIX CUTYaIUsX, TPEOYIOLUIUX s
peteHust pu3nyecKux 3HaHUMH;

OpUEHTUPOBATbCS B Pa3iMYHbIX  MOAXOJaX  NPHUHATHS  peLIeHUH
(MHIUBUAYaTbHOE, IPUHATHE PELLICHHs B TPYIIIe, IPUHATHE PELLICHUH IPYIoi);
CaMOCTOSATENIbHO COCTAaBJIATh AITOPUTM pELIeHUst (U3NYECKO 3amaud Win
IUIaHA MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYPCOB U  COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh NPEJIaracMble BApUAHTBI PELLICHUI;

JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

AaBaThb aICKBATHYIO OLICHKY CUTYyalluH U NpeajiaraTh IjiaH eé U3MCHCHMUAA,
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OOBSICHATH MPUYMHBI TOCTHKCHHS (HEAOCTIDKEHHS) Pe3yIbTaTOB JIESATEILHOCTH,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTh (B TOM YHCJIE B XOJ BBIIOJIHEHUS
(U3NYECKOTO MCCIEOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
U3MEHHUBILIUXCS CUTYyallul, yCTAHOBJIEHHBIX OLIM 00K, BO3HUKIINX TPYIHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBHTH Ce0s Ha MECTO JPYroro 4ejloBeKa B XOJE CIIOpa WM TUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NPU3HABATh CBOE MPABO HA OMIMOKY MPH pemeHuH (U3NIECKUX 3a1ad WU B
YTBEPKJICHHUSIX HAa HAyYHBIE TEMBI M TAKOE K€ MIPAaBO APYTOro.

MHNPEIMETHBIE PE3YJIbTATbBI

K xoniy obydenus B 9 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HCMOJIb30BATh MOHATHUA: CHCTEMA OTCYETA, MaTEepUalbHas TOYKA, TPACKTOPHS,
OTHOCHUTEIILHOCTh ~ MEXaHWYECKOTO  JIBWXKEHHS, jgepopmamms  (ympyras,
MJIACTUYECKasi), TPEHHE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh WU
MepPEerpy3ku, IEHTP TKECTH, AOCOITIOTHO TBEPAOE TENO, IEHTP THKECTH
TBEPJIOTO TeNla, pPAaBHOBECHE, MEXaHWYECKHE KOJEOaHWs ¥ BOJHBI, 3BYK,
UH(]pa3BYK u YIIbTPa3BYK, AIEKTPOMArHUTHBIE BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaTbHO30PKOCThH, CHEKTPHI
WCIYCKaHUsI W TIOTJIOMICHUS, anb(a, OeTa- W TramMMma-u3ydeHHUs, H30TOIIbI,
sJIepHAasi PHEPTeTHUKA;

pasnuuath SIBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEHHOE
JBIKECHHE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUYKEHUE, CBOOOHOE TIa/ICHHE
TEJl, PABHOMEPHOE JBHXKEHHUE II0 OKPYXHOCTH, B3aUMOJICHCTBUE TE,
pEaKTMBHOE  JIBIDKCHHME, KoJjeOaTelbHOe JBI)KCHHE (3aTyxaronue |
BBIHYK/ICHHBIE KOJIeOaHUs1), PE30HAHC, BOJIHOBOE JBMIKEHUE, OTPAKCHHE 3BYKA,
MPSMOJIMHEITHOE pacpOCTPaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA, MOJIHOE
BHYTPEHHEE OTPaKEHHUE CBETA, PA3JIOKEHUE OCIIOTO CBETA B CIIEKTP U CIOKECHUE
CIIEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs PaJu0aKTUBHOCTD,
BO3HUKHOBEHUE JIMHEMYaTOro CIEKTpa W3JIy4eHHUs) IO OIUCAHUI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOUIUX JAHHOE
(bu3mYecKoe ABIICHUE;

pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (U3UUYECKUX SBJICHHUM B OKPYXKArOIIeM
Mupe (B TOM uucie (U3HYECKHE SBJICHHS B MPUPOJC: NMPHIUBBI U OTJIUBBI,
nBkeHne r1aHeT CoONHEYHOM CHUCTEMBbl, PEAaKTUBHOE JBHIKEHUE IKUBBIX
OPraHu3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMHU, 3EMJIETPSCEHHUE, CEHCMUUECKUE
BOJIHBI, I[yHaMH, D3XO, IBE€Ta TEJ, ONTHUYECKUE SBJICHUA B MPUPOJIE,
Ounonoruyeckoe AeWCTBHE BHIMMOTO, YIbTPaduOIETOBOTO W PEHTTEHOBCKOTO
U3NyYeHHUH, eCTECTBEHHBIH pPAaJUOAKTHBHBIA (OH, KOCMHUYECKHE Jy4H,
PAaIMOAKTUBHOE U3JIyYEHUE NPUPOJHBIX MUHEPAIIOB, IEUCTBUE PATUOAKTUBHBIX
M3JIy4eHUl Ha OpraHu3M YeJoBEeKa), MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/1a4y B y4eOHYIO, BBIJICIISATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKN) (PU3UUECKHUX
SIBJICHU;
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ONMCbIBATbL H3YUCHHBIC CcBO¥icTBA TENl W q)HSI/II-IGCKI/IC SABJICHHA, HCIIOJIB3Yd
¢u3nyeckue BENUYMHBI (CpPeOHssI W MIHOBEHHAsh CKOPOCTh Tela Npu
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOpEHHE, IMepeMElleHne, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS], CUJIa YIIPYTOCTH, CHJIA TAXKECTH, YCKOPEHHUE CBOOOIHOTO
naaceHus, BCC TCJjIa, UMITYJIbLC TCJid, UMITYJIbLC CHJIbI, MCXaHHWYCCKas pa60Ta u
MOIMHOCTb, IOTCHLOUAJIbHAA OSHEPTrUdA TEjIa, NOAHATOrO HaJA IMOBCPXHOCTHIO
3C€MJIM, MOTCHUUAJIbHAA SHCEPIUA coxaTou IIPY’KWHBI, KMHCTHYCCKAasd OJHCPIrus,
IMOJIHAA MCXAaHHUYCCKasA SHEPrud, nepruoa U 4acrora KOJI€6aHI/II71, JJINHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA, IOKa3aTellb IPEJOMIICHUS
Cpelpl), NpU ONUCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUH  CMBICIH
HCII0JIb3YEMBIX BCJIWYHH, 0003HaYeHus u CANHUIbI (1)I/I3I/I‘-I€CKI/IX BCJINYNH,
HaXO0JUThb (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUUUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH Tpa@UKUd H3YyYEHHBIX 3aBUCHMOCTEH (PU3MUEeCKHX
BEJINYNH;

XapaKTCpUu30oBaThb CBOMCTBA TCII, @Hanecxne SABJICHUA W TPOUECCHI, UCITIOJIB3Ys
3aKOH COXpaHCHHA OHEPIUH, 3aKOH BCCMHPHOI'O TATOTCHHUA, JMTPHUHIIUII
CYNEPNO3UIUH CHII, IPUHIOUIT OTHOCUTCIbHOCTU FZU'II/IJ'IGSI, 3aKOHBI HBIOTOHa,
3aKOH COXpaHCHHUA HMITYJIbCA, 3aKOHBbI OTPAXCHHUA W MPCIOMIICHHA CBCTA,
3aKOHBI COXPAHEHUS 3apsI0BOTO W MAaCCOBOTO UYHWCEN MPH SIACPHBIX PEAKIIHIX,
MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BhIPaXKEHHE;

00BACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyallull TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MNPUYMHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIarOB C OTIOPOM
Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MUECKHUX SBJIICHHUH, (PU3UICCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemath pacu€rHble 3a7auyu (ONUparoIIuecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIOJIB3YSl 3aKOHBI M (OPMYIbI, CBs3bIBaIOLIME (U3NYECKUE BEIMYMHBI: HA
OCHOBE aHaju3a YCIIOBUA 3aJaud 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH
HEJOCTAIONINe WU M30BITOUHBIE JaHHbIC, BHIOMPATh 3aKOHBI U (OPMYIIBL,
HEOOXOIMMBIE [T peIlIeHUs], TPOBOAUTDH PACUYEThI U OLIEHUBATh PEATUCTUUHOCTD
MOJIy4EHHOTO 3HaUYeHUs (PU3NUECKON BEJIUYUHBL;

pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (PU3UIECKUX
METOJIOB, HCIOJB3ysl ONHCAHHUE WCCIENI0BaHUs, BBIACNATh IPOBEPIEMOE
OPEIIoJIOKeHNEe,  OLEHUBATh  MPABWIBHOCTH  MOPSAJKAa  IPOBEACHUS
UCCIIEJIOBAHMS, JeNIaTh BBIBOJIbl, HHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOICHUHN U
OTIBITOB;

MPOBOAUTH OMBITH MO HAONIONEHUIO (PU3NYECKUX SBICHUU WU (PU3HUECKUX
CBOMCTB TeJ (M3y4eHHEe BTOPOTo 3akoHa HhI0TOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBUCHUMOCTh TepHoJia KoJeOaHWi MPYKMHHOTO MasTHHKA OT MAacChl Ipy3a H
KECTKOCTH TPYKUHBl U HE3aBHUCHUMOCTh OT aMIUIUTYIBI MallbIX KojeOaHUM,
IPSIMOJIMHEITHOE pacIpOCTpaHEHUE CBETa, pa3okeHue O0enoro cBeTa B CIEKTp,
U3y4eHHE CBOMCTB M300pa)KEeHUs B TUIOCKOM 3€pKajie M CBOWCTB M300pakeHUS
nmpenMera B coOuparomieil nuH3e, HAOMIOJEHWE CIUIONIHBIX W JHHEWYaThIX
CIEKTPOB M3IyYEHHS): CAMOCTOSITEIHbHO COOMPATh YCTAHOBKY U3 M30BITOUYHOTO
Habopa o0OOpyIOBaHUS, OMUCBHIBATh XOJ OMNbITA M €ro pe3yibTaThl,
(hopMynupoBaTh BHIBOBIL;
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MPOBOJUTH TPH HEOOXOJUMOCTH CEPHIO MPSAMBIX W3MEPEHUH, OIpeaesnss
CpeaHee 3HaYeHUE U3MEepsIeMO BeTU4rHBI ((POKYCHOE pacCTOsIHUE COOMparoIien
JMH3B1), 000CHOBBIBATH BEIOOP crioco06a n3MepeHus (M3MepUTeNIbHOTO pHdopa);
MPOBOJIUTH  HWCCIENIOBAaHME  3aBUCHUMOCTEH  (PU3MUECKMX  BEIUYHMH  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEpPEHHH (3aBUCHMOCTH IIYTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBIDKEHMM 0O€3 HadaJIbHOW CKOPOCTH, MEpHoj]a KojaeOaHUit
MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBHCHUMOCTH YIJla OTPAXKCHHS
CBETa OT yIJia MaJIeHUs W yIJjia IPeJOMIICHHUS OT yria MajeHus): MIIaHUPOBATh
UCCIIEIOBAaHUE, CaMOCTOSITENIbHO  cOOMpaTh  YCTaHOBKY, (puKcHpoBaTth
Pe3yabTATHI TOJTYIEHHON 3aBUCHMOCTH (PU3MUYECKUX BEJIWYHH B BHJE TaOIUI U
rpaduKOB, JIeNaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIICIOBaHUS;

MIPOBOJINTH KOCBEHHBIE M3MEpEHHs (PU3NIECKUX BEIMYHUH (CPEIHSSI CKOPOCTh U
YCKOpPEHHE Teja MpPH PaBHOYCKOPEHHOM JBW)KEHUH, YCKOpEHHE CBOOOIHOTO
MaJieHusl, JKECTKOCTh TPYXKHHBI, KOIDOUIMEHT TPEHHUsS  CKOJIBKEHHS,
MexaHuuyeckas paboTa M MOLIHOCTb, 4YacToTa W Mepuoj KojeOaHui
MaTeMaTH9YEeCKOTO M MPYKUHHOTO MAasTHUKOB, OTITUYECKasi CHJIa COOHMparomen
JUH3bI, PpaAUOAaKTUBHBIA  (OH): TUIAaHHPOBAaTH HM3MEPEHHUs, CcoOHpaTh
OKCTIEPUMEHTAIBHYI0 ~ YCTAaHOBKY W BBITIONHSTH  HM3MEpPEHHS,  CIEIys
MPEUI0KEHHONW HHCTPYKIIMH, BRIYUCIISTh 3HAUCHUE BEJTMYNHBI ¥ aHATU3UPOBATh
MOJTyYeHHBIE PE3YIBTATHI C YIETOM 3aJaHHOHN TMOTPEITHOCTH H3MEPEHH;
coOmo1aTh TpaBWiIa TEXHUKHA Oe30macHOCTH Tpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

pa3nuuyaTh OCHOBHBIE TPU3HAKW M3YYEHHBIX  (U3UUYECKUX  MOJEIEH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYEYHBI MCTOYHHMK CBETA,
Jyd, TOHKas JIMH3a, IUIaHeTapHasi MOJIeJIb aTOMa, HYKJIIOHHAsi MOJIENIb aTOMHOTO
AApa;

XapaKTepU30BaTh MPUHIMIILI ASHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha MX OMHMCaHUs (B TOM 4YMCIE: CHMJIOMETp, JATYUKU
IIOJIOXKEHUS, PACCTOSIHUA M YCKOPEHHs, pPaKeTa, HXOJOT, OYKH, HEpUCKOI,
¢doroanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, J03UMETp, Kamepa
Bunbcona), ucnosnb3ys 3HaHUS O CBOHCTBaX (U3UYECKUX SABICHUH U
Heo0XoiuMble PU3NYECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHHYECKHUX
YCTPOMCTB, M3MEPHUTEIbHBIX NPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB IPU
pelIeHUH Yy4eOHO-NPAKTHUECKUX 3ajJau, ONTHYECKUE CXEMbl JJIS IOCTPOCHMS
N300paKeHHH B IUNIOCKOM 3epKajie ¥ COOMpArOIIei JINH3E;

IPUBOAUTE HPUMEPBI (HAXOAUTh MH(POPMALMIO O IpUMEpax) MPaKTHUECKOTo
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B IOBCEIHEBHOM KU3HU /1715 0OecreueHus
0€30M1aCHOCTH IpU 00palleH!H ¢ TPUOOpaMy M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMs 370pOBbsS U COONIONEHHS HOPM 3KOJOIMUYECKOTO TOBEIECHUS B
OKpYKarollen cpene;

OCYIIECTBIIATh MOUCK MHpOpMauu (U3NUecKoro cojaepxkanus B MHTepHeTe,
CaMOCTOATENIBHO  (OPMYJIUpPYST  HOMCKOBBIA  3alpoc, HAXOOUTh  IyTH
OTpeNeieHnsl  OCTOBEPHOCTH  TOJY4YeHHOW HH(pOpMalMM Ha  OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTENbHBIX HCTOUHHUKOB;

UCIOJb30BaTh MPH BBIMOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO
JAUTEPATYpy PU3UUECKOTO COJIEPIKaHMsI, CIIPaBOYHbIE MaTepHallbl, PECYPChI CETH
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WutepHer, BnaneTh NpuéMaMy KOHCIIEKTUPOBAHHS TEKCTa, MPEOOpa3oOBaHUS
nH(OpPMALIUK U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;

e coO37aBaTh COOCTBEHHbIE INHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOPMAIINU U3 HECKOJIBKUX HCTOUHUKOB (PH3UUECKOTO COACPIKAHUS, ITyOINIHO
MIPEACTABIATh PE3YAbTAThl IPOEKTHON WM UCCIEA0BATEIBCKON EATEIbHOCTH,
IIpU  3TOM TIPAMOTHO HCIIOJb30BATh HW3Y4YCHHBIM IIOHATUWHBIA amnmapar
M3y4aeMoro paszena (U3UKd U COMPOBOXKAATH BHICTYIICHHE MpE3eHTAalneH ¢

y4€TOM 0COOECHHOCTEH ayJUTOPUN CBEPCTHHUKOB.

TEMATUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsnuecTBo yacos DJIeKTPOHHbIE
Ne HauMeHoBanue (uadpoBbIc)
n/ paszaesnoB u TeM | Bcer | Konrpoasn | IlpakTtuuyec 06pA30BATEIBHbIE
n NporpamMmel 0 ble padoThI KHe padoThl pecype
Paznen 1. Mexanunueckue siBJeHUS
hii’::;;:;‘(oe Bu6miorexa [IOK
1.1 1 10 1 https://m.edsoo.ru/7f41
CIIOCOOBI €T0
adab
OIMCAHUS
BzaumopeiicTeu bubmmorexa HOK
1.2 A 20 1 1 https://m.edsoo.ru/7f41
¢ Ten adab
3AKOHEL bu6moreka [IOK
1.3 10 2 https://m.edsoo.ru/7f41
COXpaHEHUs 2426
Hroro mo pazgeny 40
Pazpen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
Mexannueckue bubmorexa LHOK
2.1 7 1 https://m.edsoo.ru/7f41
KoJie0anus
adab
MexaHn4yeckue bubmmorexa LIOK
2.2 8 1 1 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK
adab
Uroro no pazneny 15

Pa3zgen 3. 3HeKTp0MaFHI/ITH06 110J1€ M JJIEKTPOMATrHUTHBIC BOJTHbI

I?(J)I:I;TOP;CMI?FHHT bubmuoreka [JOK
3.1 6 https://m.edsoo.ru/7f41
BHCKTpOMaFHI/IT
a4ab
HBIC BOJIHBI
Hroro no pasaeny 6

Pa3nen 4. CBeToBEBIE SIBJEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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3aKOHBI bu6mmoreka [{OK

4.1 pacmpocTpaHeH 6 https://m.edsoo.ru/7f41
WS CBETa ad4ab
JIuH3eI B bubmuoreka [IOK

4.2 OTNITHYECKUE 6 https://m.edsoo.ru/7f41
puOOpHI a4ab
Paznoxxenue bubnuorexa [JOK

4.3 Oenoro cBeTa B 3 https://m.edsoo.ru/7f41
CIIEKT] a4ab

Hroro no pazgeny 15

Paznena 5. KBanTtoBble ABJIeHUSA

Hcnyckanue n

bubmmoreka [{OK

51 MOTJIOLIIEHUE 4 https://m.edsoo.ru/7f41
CBETA AaTOMOM a4ab
CrboeHIe bu6moreka [IOK
5.2 anMHoro o 6 https://m.edso0.ru/7f41
P a4ab
AepHELe bu6moreka [IOK
5.3 élalf . 7 https://m.edso0.ru/7f41
peakil a4ab
Hroro mo pazgeny 17

Pasznes 6. [loBTopuTe1bHO0-00001IaK0 M MOY b

[ToBTOpEHME M
0000111eHNE
6.1 COJICpKaHUS
Kypca hU3uKu
3a 7-9 xiacc

bu6moreka [IOK
https://m.edsoo.ru/7f41
a4ab

Hroro no pazneny

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

