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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEero o00pa3zoBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepaibHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCA W OpraHu3alui0 H3yYeHUS
(Gu3MKUM Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4deHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0y4yeHus (1o Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pr3ndecKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHOMHEH B puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee SICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOro oOpa3oBaHHS B CTPYKType OOIIETo
0o0pa3oBaHUsA COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEIIONIaracT OBJIAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTAMHM, XapPAKTEPHU3YIOLIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U NIOHMMATh OCOOEHHOCTH HaYYHOT'O HCCIIEOBAHUS;

e UWHTEPHPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeIhCTBA JUIsl TIOJyYEHHUST BHIBOJIOB.

lenun wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompeneneasl B KoHmenmmuu mpenonaBanus yd4eOHOTO mpenmera «Dusmka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pean3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnernn Munucrepctsa npocseienust Poccuiickoit denepanuun (mpoTokoa oT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUSA M (pOpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TIPEJICTABICHUNA O PONM (U3UKU JUISI Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsel 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOoOpETCHHEe YMEHUW OIUCHIBATh U OOBACHATH (PU3UYECKHE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUast UHQOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu npodecCHoHaTBHON eSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbII ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00paTOpHBIX PadOT W OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraracMblx B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.

COIAEPKAHUE OBYUYEHUA

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSMOJIMHENHOE
nBrKeHne. HepaBHOMepHOEe mpsiMosinHEHOEe nBHkeHHE. CpenHsass 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBmkeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroTroHa.
[IpuHIMIT CynIepno3uLnu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanibHOM TOukH. AOcCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpalieHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBHKEHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTOCTH,
Ttperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
IIOBEPXHOCTHIO 3eMiIH. [IoTeHIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABWKCHHS TE€Ja OTHOCHTEIHHO Pa3HBIX TEl

OTCYETA.
2. CpaBHeHHME MyTe€d W TPACKTOPUN NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PAa3HbBIX TEJ OTCUETA.
N3Mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHEMHOTO IBUKEHHS.
4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOICUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MPU IBUKECHHUM TEJa MOJ1 1HCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
IIapyKa 1Mo HAKJIOHHOW MJIOCKOCTH.

OnpeneneHne yCKOpEHHs Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIBI TPEHUS! TP PAaBHOMEPHOM JIBH>KEHUU TeNa MO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCII0JIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yudeHne 3akoHa COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanuveckue Koje0aHUS U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapAKTEPUCTUKHU KOJICOAHUN: IEPHO/I,
4acToTa, aMIUIATya. MaTtemMaThudecKuili 1 Npy>KUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATEIHBHOM JIBUKECHUU.



3aryxaromue — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBOMCTBA MEXAHUYECKMX BOJH. I[IponmoneHble U
[IOIIepeYHble  BOJHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ pPaclHpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPAOM TeJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Jemoncmpayuu.
1. HaOmronenme koneOaHMii Tel MOJ AEUCTBUEM CHJIBl TSIKECTA M CHUJIIBI
yIIPYTOCTH.

Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.
Habmronenme BIHYKIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpanenue npoI0IbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIIN).
Habmonenme 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

o vk w N

AKYCTUYECKHI pE30HAHC.
Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHojia KoJieOaHWM MaTeMaTUYeCKOro
MasTHHUKA.
2. OmnpenesieHre 4acTOTHI U IEPHO/Ia KOJIeOaHUH TPY>KMHHOTO MasTHHKA.
3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpHO/ia KojieOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KojeOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITHI, JIEMOHCTPUPYIOUIUE  3aBUCUMOCTh  IEpUOAa  KoyieOaHUU
IPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHne ycKopeHusi CBOOOIHOTO MaCHUSI.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHele  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBeTA.
Jemoncmpauuu.
1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie padbomot u onvimol.
1. W3ydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpaneHue ceta. 3atMeHust Coinnina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akOoH mpenomieHus cBera. I[lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcnosnb3oBaHME MOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B muH3e. OnTuueckas cucreMa poroanmnapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. Omnbitel HeloTona. Cnoxxenue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.
[Ipenomiienue cera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XO0J 1yd4er B pacCenBaIOLIEH JIMH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanne 3aBUCUMOCTH YIJIA OTPa)KEHUsI CBETOBOIO Jyda OT yria

NaJCHUs.

2. W3yuenue xapakTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIjla IPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
[IaJICHUSI HA TPAHULE «BO31YX—CTEKIIO».

4. TlomydeHue N300paskeHUI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAS U ONTHYECKON CHIIBI cOOMparomieit
JIVH3BI.

6. OMBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmbBITBI TIO BOCUPUATHIO IBETA MPEAMETOB NPH WX HAOIIOJICHUU dYepes
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Onwitel Pesepdopna u mimanerapHas mojenb atoma. Mogaens atoma bopa.
Hcnyckanue n nornomieHrne ceera atomom. KBaHThl. JInHEHYaThIE CIEKTPHL.

PannoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOIO
aapa. Hykimonnas wmoaens aromHoro sapa. HM3oromsl. PaanoaktrBHBIE
npeBpaiienud. llepuon nmonypacnaga aTOMHBIX SIAED.

L 0 N Dk wWwN e



SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJ0BOTO U MAcCOBOIO YHCET.
OHeprust cBsi3M aTOMHBIX sijep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a H
nenenus siaep. Uctounuku sneprun CosHIA U 3BE3.

SnepHas sHepretuka. JleWCTBHUS paaUMOAKTUBHBIX H3JIyYEHUNM HA JKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YEHHUS U MOTJIOIIECHHUS.

2. CHexTpbl pa3au4HbIX T'a30B.

3. CnekTtp Boaopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpauus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOJIYKTOB.

Jlabopamopnuie padomut u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpeKOB: M3MEPEHHE DPHEPIUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOXYJIb.

[ToBTOpHUTENBEHO-00001AIONIMI MOYJIb MIPEAHA3HAUEH JJI1 CUCTEMaTU3aluU
1 0000111€HNSs] IPEIMETHOT'O COJIEPKAHUS U OIbITA JIEATENbHOCTH, IPUOOPETEHHOTO
OpyU H3Y4EHHM BCEro Kypca (U3MKH, a TaKKe JUIsl HMOJArOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHy o (u3MKe i1 00y4aromMXcsi, BHIOPABUIMX 3TOT
y4eOHBIN MpeaMeT.

IIpy M3y4eHHH AAHHOIO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHEUMBAETCS JTOCTHKEHHE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOOydeHus, QopMUpyeTCs
€CTECTBEHHOHAYYHasl T'PaMOTHOCTh: OCBOCHHE HAy4HBIX METOAOB HCCIEIOBaHUS
SBJICHUI MPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHSAS IOJyYEHHBIE 3HAHWSA, pelaTh 3a74a4yd, B TOM 4HCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpyHIMNMANBHO 1E€ATEIBHOCTHBINA XapaKTep JaHHOTO pa3zelia peaau3yeTcs 3a
CU€T TOTO, YTO O0yUaIOIINeCs BBHIMOIHAIOT 3a/1aHus, B KOTOPBIX UM IpejiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
¢u3nyeckue sIBICHUS B OKPYXKAroIIeld MPUPOIE U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAY4YHbIE METO/bI UCCIIENOBAHMS (PU3NUECKUX SBICHHUH, B TOM
qucIIe U1l IPOBEPKU FMIIOTE3 U MOJTYyYEHUsI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHUI COBpEMEHHBIX
TEXHOJIOTU, HAPUMEP, MPAKTUUECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA NPEBPAILLEHUS U COXPAHEHUS BCEX U3BECTHBIX BHJIOB
SHEPruu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JaCcTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYeCKON HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B O0CYK/ICHUHU 0OIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
buzuky;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHITHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTHU, WMHTEpECa K HCCIE0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI M  3MOLHMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MPU3HAHNE CBOETO IIPaBa Ha OLTUOKY
U TAKOI'0 JK€ MpaBa y JIPyroro 4eia0BeKa;

6) TPy10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUWU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMu, Topoja, Kpas) TEXHOJOTMYeCKOW U
COI[MaIbHOM HANPABICHHOCTH, TPEOYIOLIMX B TOM YHCII€ U PU3HUUYECKUX 3HAHUN;



e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHUS 3a1ad B
o0JlacTh OKpY’Karolied cpenpl, MUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TrI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HuX
pelieHus;

e §8) ajanTanuM K M3MEHSIOIIMMCS YCJIOBHSM COIHUAJBHOH M NPUPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBMU TIPU BHITIOJHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
eI TCIbHOCTD;,

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSTHUS, TUIIOTE3bI O (PU3UIECKUX 00BEKTAX U SABICHUSX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCcTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BHISBIIATH B3AUMOCBSI3U NMPUPO/IBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C YUYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHUs mporpaMMeI 1o (hU3UKe Ha ypOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOyuwatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIE YYeOHbIE JeCTBUS

ba3oBble JJoruueckue AeicTBUS:
e BBIIBIATh W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIacCU(DUKAIIMN, OCHOBAHUS JJIs
00001IeHNS U CPAaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M POTHBOPEYHS B PaCCMaTPUBAEMBIX (PaKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHH, BBIABUTATh TUIIOTE3BI O B3aWMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
Gu3nuecKkuii SKCHIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuio,
NOJIYYEHHYIO B XOJI€ UCCIENOBAHUS WIIA SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTAThH MPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
dbuzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH WHPOPMAITUIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomvmyHuKkaTHBHBIE YHUBeEpPCcaJIbHbIE YUeOHbIe IeiiCTBUS:

B X0/ie OOCYXJCeHHsI y4eOHOTO MaTepuasa, pe3yiabTaToB J1abOpaTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd M TOJJIEpKaHHe
0J1aro’kenaTebHOCTH OOIIEHUS;

COTIOCTaBISITh CBOU CYXACHUS C CYXKACHUSIMH JPYTUX YYaCTHUKOB
uanora, OOHaAPYXKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
MyOJTUYHO TPECTABIATh PE3yAbTaThl BHIMIOIHEHHOTO (PH3UIECKOTO OMBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



MOHUMATh U UCIIOIb30BaTh NPEUMYLIECTBA KOMAHAHOW U MHAUBUAYATbHOM
paboThI pU PEIEHUH KOHKPETHON (PU3UUECKOI MpOOIIeMBbI;

MPUHUMATh LIETM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh JACHCTBUS
no e€ [OCTHXKEHMIO: pACIpEeNeNsiTh pOJIH, OOCYXAaThb IPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOIBKUX JIIOJICH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JAECUCTBUS C IPYTUMU YiIeHAMU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEepPCAJIbHbIE y4eOHbIEe 1eHCTBHS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYaIUsAX, TPEOYIOITUX
JUISL perieHust GU3nIecKux 3HaAHUM;

OPUCHTHPOBATBCS B  PA3JIMYHBIX TMOAXOJAaX TMPHUHATUS  PCIICHUI
(MHAMBUyaIbHOE, TPUHATHE PEIICHHUs] B TPYINE, MPUHATHE PEIICHHM
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pellieHUs GU3NUECKON 3aauu WIIN
IUTAaHA WCCJIEJOBAHMS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEeHTHUPOBATh Mpe/jlaraeMble BAPUAHThI PEIICHHI;
JIenaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEeAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSACHATh TPUUYMHBI  JOCTWXKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
NeSTEIHHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nueckoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH CeOs1 HA MECTO IPYTOTO YeI0BEKa B X0/ CIIOpa WIIM TUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTrOro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pelieHnH GU3HIECKUX 3a7a9 I
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

HPEAMETHBIE PE3YJIbTATbBI

K xoHuy o0yuenust B 9 kiaacce npeiMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:



WCIOJb30BaTh TMOHATHS: CUCTEMa OTcu€Ta, MarepuagbHas TOYKa,
TPaeKTOPHs, OTHOCUTEIIBHOCTh MEXaHMYECKOIro IBIKEHHUS, AchopMmaius
(ympyrasi, TacTU4ecKkas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJIO,
HEHTpP TSKECTU TBEPIIOTO Telia, paBHOBECUE, MEXaHUUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YITPA3BYK, JJICKTPOMArHUTHBIE BOJIHBI, IIIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JaJbHO30PKOCTD,
CIIEKTPhl UCIYCKAaHUS U TOTJIONIEHUA, alb(ha, 6eTa- U raMMa-u3IydeHus,
U30TOIIBI, sIACPHAS DHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJUHEIHOE JBUXKEHHE, CBOOOJIHOE
najJieHue TeJl, PABHOMEPHOE JIBI)KCHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KOJieOaTeIbHOE JBIWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIC KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHHUE
3ByKa, MPSIMOJIMHEHHOE pPacIpOCTpaHEHUE, OTPAKECHHE W TPEJIOMJICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3IOKeHHE OEJIoro cBeTa B
CIIEKTp W CJOXXEHHE CHEKTpaJbHBIX I[BETOB, JUCIIEPCUS  CBETa,
€CTEeCTBEHHAs] PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JIYy4YEHUS1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWINBKI U OTJIUBBI, IBH>KEHUE TIaHET COJIHEUHON CHCTEMBI, PEAKTHBHOE
NBUKCHHE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, LIYHAaMH, D3XO0, IBE€Ta T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO M3JIY4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKHE Jy4Yd, PAJAMOAKTHUBHOE H3ITYyUCHUE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAJMOAKTUBHBIX M3JIy4eHUN Ha
OpraHM3M YEeJIOBEKa), MpPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJadyy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (HU3HUUECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA Tel M (U3MUECKHE SIBJICHUS, UCTIONB3YS
dusnueckre BEeTWYWHBI (CpeqHSIT W MTHOBEHHAas CKOPOCTh Teja TMpHU
HEPAaBHOMEPHOM JBUXKEHUM, YCKOPEHHUE, NEpEMEIICHUE, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJeHWs, BEC Tela, HUMITyJbC Tela, WMIYIbC CHIIBI,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHIMAJIbHAs DSHEPrus Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI SHEPTHS CHKATOU
MPYKUHBI, KHHETUYECKAsl SHEPTHs, TOJIHASI MEXaHUYECKasi SHEPTusl, IEPUO/]
M 4acToTa KojeOaHuM, JAJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,



CKOpPOCTb CBETa, IOKa3aTelb NPEJOMJICHUS Cpelbl), NpPU ONUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT MCHOJIb3YEMbIX BEJIUYMH,
0003HaueHus1 U eAUHMIBl (PU3MYECKUX BEIWYUH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIUYHMHAMH,
CTPOUTH I'pavKu NU3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHs] DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLIMIT CYNEPHNO3ULUUU CHUJI, TPUHLIMI OTHOCUTEeNbHOCTH [anumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUs 3apsiJOBOTO U MacCOBOI'O YHCEIl
OpU SJIEPHBIX peaKUusX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €r0 MAaTEMATHUYECKOE BHIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CJIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMopod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
($u3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCTOJIb3YsI 3aKOHBI U (POPMYJIBL, CBA3BIBAIOIINE (PU3UYECKUE BEIUYUHBI: Ha
OCHOBE aHaJIM3a yCJIOBHUSA 33Ja4M 3alUChIBATh KPATKOE YCIOBHE, BBIABIATH
HEIO0CTaloINe WM W30bITOUYHBIE TaHHBIE, BEIOUPAaTh 3aKOHBI U (POPMYJIBL,
HEOOXOAMMBIE JUIsl PELIEHUs, IPOBOAMTH pacdy€Tbl U  OLEHUBATh
PEATMCTUYHOCTbD MOJYYEHHOT'O 3HaUeHUS (PU3NUECKON BEIMUUHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PpEUINTh IPU MOMOILU
(¢u3nyecKux METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BbBLICIATH
IPOBEPSEMOE  NPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IPOBEJICHNS  MCCIIEOBAaHUSA, JI€JaTh  BBIBOABI, HMHTEPIPETHUPOBATH
pe3yabTaThl HAOJIIOICHUI U OTIBITOB,;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBICHUN WU
¢u3nyecKkux CBOMCTB Tes (M3y4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPruM, 3aBHUCHUMOCTh IMepuojaa KojieOaHuN NpPYKUHHOTO
MasiTHUKAa OT MAaccChl Irpy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTBH OT
aAMIUTMTYbl MaJbIX KOJEOAHUM, IPSIMOJIIMHEHHOE PAacCIIpOCTPaHEHUE CBETA,
pa3noKeHue OeNoro CBeTa B CIEKTpP, U3YUYEHUE CBOWCTB H300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI NpeaMeTa B COOMparolen
NMUH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEMYaThIX CHEKTPOB M3IIy4EHUs):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY W3 W30BITOYHOTO Habopa
000pyaOBaHUs, ONMUCHIBATH XOJI OMBITA U €r0 PE3YJIbTaThl, (POPMYIHPOBATH
BBIBO/JIbI;

IIPOBOJUTH MPU HEOOXOJIMMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesIss
cpelaHee 3HAUYEHUE U3MepsieMOl BeJIMYMHbl ((POKYCHOE pacCTOSHHUE



coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEHHUs
(u3MepuTenbHOro nMpudopa);

MPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH C
MCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIYTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM JBM)KEHHMHM 0€3 HadyaJlbHOM CKOpPOCTH, THepuoja
KoJieO0aHU MaTeMaTUYeCKOro MasTHHUKA OT JJWMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpaX€HUsl CBETa OT yrja NaJeHUs W yria NpeloMJICHHs OT yria
najeHus): IJIAaHUPOBATh HCCJIEJAOBAHHME, CaMOCTOATEIBHO COOMpaTh
YCTAaHOBKY, (UKCHUPOBATH  pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH
(¢u3MUecKuX BENIMYMH B BHUJAE TaOMUIl M TpaduKoB, JenaTh BBIBOJABI IO
pe3ynbTaTaM HCCIIeIOBAaHUS;

OPOBOAUTh KOCBEHHbIE HW3MEpPEHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTb U YCKOPEHHE TeJla IIPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO mMaJeHMs], >KECTKOCTh NPYXKUHBL, KOIDPUIMEHT TpeHus
CKOJIbKEHHMsI, MEXaHW4yeckas pabdoTa M MOIIHOCTb, YacTOTa U MEPHUOJ
Kosie0aHUi MaTeMaTUYeCKOro W MPYKUHHOTO MAasSTHUKOB, ONTHYECKas
CWia coOMparolei JUH3bI, PpaJUOAKTUBHBIM  (OH): TUIAHMPOBATH
U3MEpEHHUs, COOMpPaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOJIHATH
U3MEpEeHUs, cleyd NPeIIoKEHHON WHCTPYKIMH, BBIYUCIISTH 3HAUEHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3yIbTaThl C YUETOM 3aJaHHON
MOTPEIIHOCTH U3MEPEHU;

coOI01aTh MpaBuiia TEXHUKU O€30MaCHOCTH IIPHU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UYECKUX MOJENei:
MaTepHualibHasg TOYKa, Aa0CONIOTHO TBEPIOE TENO, TOUYECUYHBIM HCTOYHHK
CBeTa, JIy4, TOHKAas JIMH3a, TUTaHeTapHask MOJIeNIb aTOMa, HYKJIOHHAs MOJIENb
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHCAHUS (B TOM YHCIE:
CHHJIOMETp, NATUYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, PpaKera,
9XOJIOT, OYKH, MepHuckomn, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOMN, JO3UMETp, KaMmepa BuibCoHa), HCHONB3ysS 3HAHUSA O
CBOMCTBaX (PU3MUECKUX SIBICHUA M  HeoOXoaumble  (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI U CXEMATHYHBIE PHUCYHKH U3YYCHHBIX TEXHHMUYECKHUX
YCTPOICTB, U3MEPUTEIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX ITPOLIECCOB ITPU
pemieHy  y4eOHO-IPAKTUYECKMX  337a4, ONTHUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOUpArOLIEH JIMH3E;
NPUBOAUTHL  NpUMEPbl  (HAXOAUTH HHPOPMAIMIO O  MPUMEPAX)
MIPAKTUYECKOTO HCIIONb30BaHUSA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU 1Sl obecriedeHus: 0€30MacCHOCTH MpU O0palleHuu ¢ npudopamu u



TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
AKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOLEN Cpelie;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJACpKAHHUS B
HNuTepHere, caMOCTOATENBHO (YOPMYIUPYS MOUCKOBBIN 3aMpoC, HAXOAUTh
NyTU ONpENeNeHUs: TOCTOBEPHOCTH MOJIYyUYEHHON MH(OpMAIMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy PU3HUECKOr0 COACpKaHUs, CIPABOYHbIE MATEpUaIbl, PECYPCHI
cetu HMHrepHer, Bianerb NOpu€MaMU KOHCIEKTHUPOBAHUS  TEKCTAa,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOTO COJEpKaHuUs,
NyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHON MIIN UCCIEI0BATEIbCKON
NEATENIbHOCTH, TMpPH 3TOM TIPaMOTHO  HCHOJIb30BaTh  M3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemMoro paszzena (U3MKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEpPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne | HammenoBanmue
(ungposbie)
n/ | pasgenoButeM | Bcer | Kourposbn | Ilpakruueck
oOpa3oBaTeJibHbIE
I MmporpaMmMabl 0 ble padoThI e padoThbl
pecypchbl
Pazgen 1. Mexann4ueckue siBJICHUA
MexaHudeckoe
bubmuoreka [JOK
JBIKCHHE U
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €ro
4a6
OTHUCAaHUS
Bzaumopeiicteu bubmotera [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
e Ten
4a6
3aKOHEL bubmuoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Hroro no paszneny 40

Pa3zgen 2. Mexanndeckue KoJ1e0aHUS M BOJTHBI



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

bubnuoreka [IOK

Mexannueckue

2.1 7 https://m.edsoo.ru/7f41a
KoJie0anus

4a6

MexaHu4decKue bubmorexa HOK

2.2 3 8 https://m.edsoo.ru/7f41a
BOJIHEL. 3BYK 426

Hroro no pazgeny 15

Paznen 3. 3J1eKTp0MaFHI/ITHOE IMOJI€ U 3JICKTPOMArHUTHBLIC BOJIHbI

DNeKTpOMarHuT
bubmmoreka [{OK
HOE T0JIC !
3.1 6 https://m.edsoo.ru/7f41a
DJIEKTPOMAarHuTH
4a6
bIC BOJIHBI
Hroro mo pazueny 6

Pa3nen 4. CBeToBbIE IBJICHUA

3aKOHBI bu6moreka [IOK

4.1 pacmipocTpaHeH! 6 https://m.edsoo.ru/7f41a
sI CBETa 426
JIuH3eI B bu6moreka [IOK

4.2 OTNITHYECKHE 6 https://m.edsoo.ru/7f41a
MPUOOPHI 4a6
Paznoxxenue bubnuorexa [JOK

4.3 Oenoro cBeTa B 3 https://m.edsoo.ru/7f41a
CIIEKTP 4a6

Hroro mo pazgeny 15

Pa3nen 5. KBanToBble fiBJIeHUSA

Hcnyckanue u

bu6mmoreka [JOK

51 MOTJIOIIEHUE 4 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoernc bubmuoreka [JOK

5.2 p 6 https://m.edsoo.ru/7f41a
aTOMHOTO sijIpa

4a6

SIepHbie bubmuoreka [JOK

5.3 p 7 https://m.edsoo.ru/7f41a
peaxiuu 426

Hroro no paszneny 17

Pazgen 6. [loBTopuTenbH0-00001a10 1M MOAYJIb

6.1

IToBTOpEHUE U
00o61ieHne
COJIepKaHUS
Kypca (pHU3UKH 32
7-9 knacc

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
4a6



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
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

Uroro mo paznueny 9

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102 3 27

YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3m1atenbeTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
boponun M. H. ®usuka. YMK 11511 0CHOBHOM HIKOJIBI [ DJIEKTPOHHBIN pecypc] :
7-9 xnaccel. MeTonuyeckoe nocobue asst yuurens / ABrop coctaButens: M. H.

bopoaun.—Dun. u3g.— M. : BUHOM. Jla6opatopus 3nanuii, 2013.—72 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru
http://school-collection.edu.ru/
catalog/
http://class-fizika.narod.ru/
index.htm
http://www.fizika.ru/index.php
http://www.all-fizika



		2024-10-31T14:02:02+0700
	Агафонова Ирина Борисовна




