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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON IporpaMmsbl, npeacraBieHHbIX B PI'OC 00O, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl Bocrintanus u KoHuenmmu npenogaBanus yueOHoro npeamera «Pusnkay.
Copneprkanue mporpaMMsl 10 (pu3KKe HarpaBiIeHO Ha (POPMHUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOY4YaIOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYHUTBIBAIOTCA BO3MOXKHOCTH Y4e€OHOrO HpeaMeTra B pealu3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM U METAIPEIMETHBIM pe3ysbTaTaM
0o0ydeHHUs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.
[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHre ydyeOHOro MaTepuala 1o rojiam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usmke pazpaboraHa ¢ LEIbIO OKa3aHUS METOAMUECKON MOMOILHU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CUCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (hpH3MUecKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIICHUH, M3y4yaeMbIX XUMUEH,
Ouonoruelt, actTpoHoMHed U (pu3nYecKol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4HOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 3aa4 (U3UYECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYyYHOM TIpaMOTHOCTM M HHTepeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAHHBIE W MCIOJIB30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
MOJTyYEHUs BBIBOJIOB.
Llenu wm3yuyeHuss (QU3MKM HA YpOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs ONpEAETeHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxk1€HHONW pemenneM Koimermn MunncreperBa npocsemenuss Poccuiickonn ®@enepanuu
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE MPEJICTABICHUM O HAayyHOM METOA€ TMO3HaHUs U (HopMUpOBaHHE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa U3y4E€HUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU ISl PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oymymieit mnpodeccuoHaTbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,

JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/ad C MCIOIb30BAaHHEM

dbuznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
® Dpa3BUTHE YMEHHMH HAONIONATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTANbHBIE HCCIEAOBAaHUS C HCIOJIb30BAHHEM
U3MEPUTEIBHBIX PHOOPOB;

® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHMBaHME NH(OPMALINU;

® 3HAKOMCTBO cO cdepaMu IpodhecCHOHATBLHON AESITeNbHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢uzuku (6a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOTO O0IIEro oOpazoBaHUs
otBoauTCs B 9 kitacce — 102 vaca (3 yaca B Henenio).

[Ipennaraemslii B mporpamme no (pusmke nepeyeHs J1adopaTOpHbIX padOT U ONBITOB HOCHUT
PEKOMEH/IaTeNIbHBIM XapaKkTep, Y4uTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs, CIIUCKA HIKCIIEPUMEHTATbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.

COJAEPKAHUE OBYYEHUSA
9 KUIACC

Paszpnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWKECHHUS. PaBHOMEpHOe mnpsmMoiMHENHOE [BWXeHue. HepaBHOMepHOE
NpsAMOJIMHETHOE JBWKeHUEe. CpelHsis M MTHOBEHHasi CKOPOCTh Te€jla MPU HEPAaBHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBukeHne. CBoboaHoe nageHue. OmnbIThI
lNanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuon m yactora oOpamienus. JluHeitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cujla TPEHHS
MIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTCHHS. YCKOPEHHE CBOOOIHOTO TaJCHUS.
Jswxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U ieperpy3Ku.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Wmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TspkecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHUManbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOro JIBUIKEHHS Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pas3HbIX TEJ OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJUHEHHOTO JBUKEHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O ABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TeJIa U ACUCTBYIOLIEH HA HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMOICHCTBHH.

13. CoxpaHnenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW dHEepruu npu cCBOOOAHOM Ma/IeHUN.

16. CoxpaHeHue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa O] ICHCTBUEM TPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpyCKa WIIM JBIDKCHHS IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MpPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOH
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTesbl: €Ciy Npu paBHOYCKOPEHHOM JIBHXKEHHH 0€3 HaualbHOW CKOPOCTH
IIyTU OTHOCATCA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMENKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenue kKodppuImeHTa TPEHUS CKOIbKCHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOTHI CWJIBI YOPYTOCTH TpPH TOIBEME Tpy3a C HCIOJB30BAHHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. V3ydenue 3akOoHa COXPAHEHUS SHEPTHUHU.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MaremMatud4ecKuidl M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxkneHnble koneOanusi. Pesonanc. MexaHuyeckue BOJHBIL.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxenue 3Byka. IHGpa3ByKk U yibTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebanuii Tei no JeHCTBUEM CHUITBI TSXKECTH U CHITBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOJ€0aHui U pe3oHaHca.

PacnipocTpanenue npoAoIbHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

R N

Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasITHHUKA.
2. OmpexneneHue 4aCcTOTHI U MEpHOa KoJIeOaHU MPY>KHHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEpHOJIa KOJeOAHWN IMOABEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TiepuoAa KoieOaHU MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MepHo/ia KoJIeOaHU MPYKUHHOTO MAsITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHs! CBOOOIHOTO TaICHUSI.
Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DJeKTpoMarHuTHas mpupoa ceera. CKopocTh cBeTa. BoTHOBEIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBaoiicTBa ANEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pasznea 11. CBeToBLI€ IBJICHNUS.
JlyueBas moxenb cBera. Mcrounuku cBeta. IIpsiMonuHetHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Teneckona. I'na3 kak onTudeckas cucreMa. bin3opykocTs U 1albHO30PKOCTb.

Pasnoxenne 6enoro csera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpajabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©ooN Ok~ WDE

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[TomyyeHnue n300pa’keHUI B INIOCKOM, BOTHYTOM M BBIMYKJIOM 3€pKaJiax.
[Tpenomnenue crera.

OnTudeckuii CBETOBO/I.

Xon styueit B coOnparomiei Jiunse.

Xox J1ydeil B paccenBarolei JIUH3E.

[Tomryuenue n300pakeHU C MOMOIIBIO JTUH3.

[TpuaIM neicTBus GoToarnmapaTa, MUKPOCKOITA U TEJIECKOTA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIIESKTD.

12. [lony4eHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH YTJIa OTPA)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.
W3yueHne XapaKTepUCTHK U300paXKEeHUS TPEIMETa B IIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH yTriia MPENOMIICHUs CBETOBOTO Jiyda OT YIJia MaJieHusl Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUJIBI COOMpArOIei TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSATHIO I[BETA MPEIMETOB TPH HX HAOIIONEHHH Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanetapuas mojnenb aroma. Monens atroma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyknonnass mopens aromuoro siapa. W3orombel. PapmoakTtuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJiep.

Snepuble peakiuy. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MACCOBOTO UMCEN. DHEPTHUS CBSI3U
aTOMHBIX sijiep. CBsI3b MacChl M DHEPTrUu. Peaknuu cuHTe3a u ejeHus saep. VcTouHnky sHeprun
Connua u 3BE371.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNE

CnekTpbl U3TyYEHHUS U TTOTJIONIEHUS.

CrexTpsl pa3IuYHbIX T'a30B.

CnexTp BogoOpoa.

Hab6mronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUEeHUH.

Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOIYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHIATHIX CIICKTPOB U3JIYUCHUA.



2. HccnenmoBaHue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTHULIBI O TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-000011IAI0IINN MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alMK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M OTIBITA ACSITEILHOCTH, TIPUOOPETEHHOTO TP H3yYEHUH BCETO Kypca
bu3KKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY O (pu3uKe Jyis
00ydJaronuxcs, BEIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

IIpu u3yuyeHnn JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCA JOCTIIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB O0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAss TI'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHUS SIBIICHUN IPUPObI MU TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3UUECKHE SBJICHHS, TPUMEHSAS TOTyYCHHbIC 3HAHUS, PEelIaTh 3a/1a4l, B TOM 4YHCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yeTcs 3a CUET TOro,
YTO 00yYarOLIUECs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NYCCKUX SBICHHUMA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI Hamboyee BaXKHBIX JTOCTHKEHUH COBPEMEHHBIX TEXHOJOTHH,
HaIrpuMep, MPaKTHYECKOTO MCTIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne QU3MKKM Ha ypOBHE OCHOBHOIO OOLIEro oO0Opa3oBaHMs HANpaBlIeHO Ha
JTOCTHIKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.
B pesynprare usydyeHuss ¢GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
obyyaromerocs OyayT chOpMUPOBAHBI CISAYIOIMNE TUIHOCTHBIC PE3YJIbTATHI B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
® TpOsIBIIEHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHMCKOHN (hu3ndeckoi
HayKHU;
®  I[ICHHOCTHOE OTHOLIEHHE K JOCTHKEHHSIM POCCUMCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOI0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
® TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXICHHUU OOIIECTBEHHO 3HAYUMBIX U STUYECKHUX
po0JieM, CBA3aHHBIX C PAKTHYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;
° OCO3HAHHUE BaA)KHOCTU MOPAJIbHO-3THUYCCKUX IMMPUHIIUIIOB B ACATCIIBHOCTHU y‘-IéHOFO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS
® BOCHpPHUATHE ACTETUYECKUX KayecTB (pU3MUEeCKOW Hayku: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOroCT, TOYHOCTH, JITAKOHUYHOCTH,
4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:
® OCO3HAHME LEHHOCTU (U3MUECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa MO3HaHHsS MHpa,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIICH COCTABISAIONIEH KYJIbTYPHI;
®  pa3BHUTHE HayYHOU JII0O003HATEIHHOCTH, HHTEPECA K HCCIEI0BATENbCKOM IS TENbHOCTH;



5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBHOI0 0JIATONOJYyYHS:

®  OCO3HAHHE IIEHHOCTH 0€30MacHOro 00pasa JKU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpE,
B2XHOCTH TMPaBWJI 0€30IIACHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOraxX, C AEKTPUICCKUM H
TEIUIOBBIM 00OPYIOBAaHHEM B JOMAIITHUX YCIIOBUSX;

e  c(hopMHUPOBAHHOCTH HaBbIKa pedIieKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO XKe
MpaBa y Ipyroro 4eJIoBeKa;

6) Tpy10BOr0 BOCIMTAHMSA:

e AaKTHBHOE YyYacTHe B PELICHUH IMPaKTUYECKUX 3aj7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alu, Topoja, Kpas) TEXHOJIOTUYECKOM U COIIMAIbHOM HAIIPaBIEHHOCTH, TPEOYIOLTNX
B TOM 4ucCJIe U GU3NUECKUX 3HAHUIA;

® UHTEpEC K MPAKTUICCKOMY H3y4eHUIO TPO(hecCuil, CBSI3aHHBIX C (PU3UKOM;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

e OpHUCHTAIUs Ha MPUMCHCHHE (QU3WYCCKUX 3HAHUHK IS pelieHHs] 3agad B o0JjacTu
OKpY>KaloIlen Cpe/ibl, INIAHUPOBAHUSI IOCTYIKOB 1 OIICHKU WX BO3MOXKHBIX MOCTEACTBUMN AJIs
OKpY>Karollen Cpeibl;

®  OCO3HaHHE INI0OATBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM U MyTel X peleHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U MPUPOTHOM Cpebl:

e TOTPeOHOCTH BO B3aWMO/ICHCTBUY MPH BBHIIIOJIHEHUU UCCIIEIOBAHUN U IPOEKTOB (pr3nuecKoi
HaIMpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

® T[OBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeSTeIbHOCTh;

e TOTpeOHOCTH B GOPMUPOBAHUHU HOBBIX 3HAHUIA, B TOM YHCIie POPMYITHUPOBATH UEH, TTOHSATHS,
TUTIOTE3bI O (PU3UYECKUX O0BEKTAX U SBJICHUSX;

e  OcCOo3HaHHE JePUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acT (QU3HKHY;

® [UIAaHHPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUH HOBBIX (M3MUYECKUX 3HAHHIA,

® CTpeMJICHHE aHATM3UPOBATH U BBISIBIISATH B3aUMOCBS3U IPUPOIBI, 00IIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

® OIIGHKAa CBOUX JIEUCTBUU C Yy4€TOM BIUSHHUS Ha OKPYXKAIOMIYIO CpEay, BO3MOXKHBIX
JI00ATBHBIX TTOCIIEICTBHA.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS MPOrpaMMBI IO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromerocss OyayT cQOpMHpPOBAaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIE YHHUBEpCaJbHbIe Y4eOHBIC JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaIbHbIC yueOHbIE NeUCTBUS, PETYISITUBHBIC YHUBEPCATbHBIC YUeOHbIC ACHCTBHUS.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3oBble JJjoruyeckue JeMcTBUA:
® BBIABIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHUH ),
® YCTaHaBJIIMBATh CYIIECTBEHHBIN MPU3HAK KJAcCU(UKAIINN, OCHOBAHUS ISl 0000IICHUS
U CpaBHEHUS;
® BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUMsI B pacCMaTpUBaEMbIX (pakTax, JaHHBIX U
Ha6JHOI[eHI/ISIX, OTHOCAIINXCA K (I)I/I3I/I‘-I€CKI/IM SIBJICHUAM,



BBISBJISITh MPUYMHHO-CJICJICTBEHHBIC CBSA3M NPU HM3YYCHHH (DU3NYECKUX SIBICHUH U
IPOIIECCOB, [ejaTh BBIBOABI C HCIOJB30BAHUEM JCIYKTUBHBIX M HWHIYKTHBHBIX
YMOSaKJIIOquI/Iﬁ, BbIIBHUT'ATh T'MIIOTE3bI O B3AUMOCBA3AX (I)I/I3I/I‘-IGCKI/IX BCJINMYMH,
CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pemieHus: yaeOHol Gu3udeckoii 3a1aun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHS, BbIOOP HamboOIee MOAXOAANICTO C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHA.

HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IeI[OBaTeJ'II)CKI/Iﬁ HHCTPYMCHT I1O3HaHU,

IIPOBOAMUTH I10 CAMOCTOATEIIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bI/ISI/I‘ICCKI/Iﬁ
OKCIICPUMCEHT, HEOOJIBIIIOE HUCCICIOBAaHUC (bl/ISI/I‘leCKOFO SIBJICHUA,

OOCHUBATL HA IIPUMCHHUMOCTb U JOCTOBCPHOCTDH I/IH(I)OpMaI_II/H-O, IMMOJIYYCHHYIKO B XOJC
HCCIICAOBAHUS UM SKCIICPUMCHTA,

CaMOCTOATCIIBHO (bOpMy.]'II/IpOBaTB 0606H_IeHI/IH U BbBIBOABI II0 pE3yiibTaTaM
HpOBeI[éHHOI‘O Ha6JHO,Z[eHI/I$I, OIIbITAa, UCCIICOOBAHUA,

IMPOIrHO3UPOBATbL BO3MOXKHOC JanpHelIee Pa3sBUTHEC (I)I/I?»I/I‘IGCKI/IX IMpoHeCCOB, a TAK¥XKC
BbBIABHUI'aTb IIPCAIIOJIOKCHUS 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanmeii:

IPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTBHl U 3alpoChl MPU IOUCKE U OTOOpe
UH(OPMALIUY WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHO! (DU3NYeCcKO 3a1aun;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALHIO PA3TUIHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAbHYIO (OpMYy MpeacTaBiIeHHUs HHOpManuu U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoi u X KOMOUHALIUSAMHU.

KoMMyHuUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el CTBHA:

B XoJe OOCyXJAeHHs Yy4eOHOro Mmarepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HAaIleJICHHbIC Ha peIIeHUEe 3a/]au 1 MMOAJepKaHne 01aroKenaTelbHOCTH OOIIEHS,
COIIOCTaBJISITh CBOM CYXACHHS C CYXKICHHSAMH JAPYTrUX YYaCTHUKOB JIMAJIOTa,
OOHapYKUBATh PA3IMYKME U CXOJICTBO TTO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MUCHBMEHHBIX TEKCTAX;

NyONIMYHO  TPEACTaBISITh  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCTIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U WHANBHYATBHOW PabOTHI IPH
pelIeHnr KOHKPETHON (pU3NYECKOM MPOOIeMbl;

NPUHUMATh [EI COBMECTHOW JIEATEIIbHOCTH, OPraHW30BHIBATH JEHCTBUSA TO e€
JOCTIDKEHUIO: PACIIPENIENIATh POJIH, 00CYKAATh MPOIECCH M Pe3yNIbTaThl COBMECTHOU
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4acTh Pa0OTHI, JOCTHUrasi KaueCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMUA KOMaHIbL;
OLIGHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMIA POIYKT IO KPUTEPHUIM, CAMOCTOSITETIHHO
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHUS



Camoopranusamnus:

®  BBIIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX JUIS PEIICHUS
bu3nUecKux 3HaAHUH;

® OpHUCHTHUPOBATHCS B PA3IMUYHBIX MOJXOJAX HPUHATHS pEHICHUH (MHIMBUAYaAIbHOE,
NPUHATHE PEIICHUS B TPYIIIE, IPUHATUE PEIICHUH TPYIIOi);

® CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEIHICHUS (PU3MUECKOW 3afauydl WM IUIaHa
UCCJIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcOoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeAiaracMble BApHAHTHI PEILICHUI;

e jienath BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

e JaBaTh a/IEKBATHYIO OLICHKY CUTYallUH U IIpeJylaraTh IUlaH e€ H3MEHEeHHUS;

e OOBSACHATH NPUYMHBI JOCTHKEHUS (HEJOCTHXKEHUS ) PE3yJIbTaTOB JI€ATEIIbHOCTH, JJaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTh KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (HU3UYECKOTO
UCCIICIOBAaHMST WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

® OLIEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSIM;

e CTaBHUTbH ce0sl Ha MECTO JPYroro 4ejaoBeKa B XOJ€ CHOopa WM JUCKYCCUU HAa Hay4HYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;

e [pU3HABAaTh CBOE MpaBO Ha OMMOKY MpHU peleHUH (U3NYECKUX 33a7ad WM B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

IMPEAMETHBIE PE3YJIBTATHBI
K kxonny oOyuenuss B 9 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

UCIIOJIb30BaTh  MOHATHUS: CUCTEMa  OTCu€Ta, MaTepualbHas TOYKa, TpPAeKTOpHs,
OTHOCUTEIILHOCTh MEXaHWYEeCKOTO JBIDKeHUs, Aeopmarus (ympyras, IUIacTHYecKas),
TPEHUE, LIEHTPOCTPEMHUTENIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH,
aOCOJIIOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPAOrO Tejla, PaBHOBECHE, MEXaHUYECKHE
KoJieOaHusl U BOJHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATBHO30PKOCTh, CIIEKTPBI MCITYCKAHUS U
norJonieHus, anbga, 6eta- U raMMa-u3IydeHus, U30TOIIbI, epPHAs YHEPTETHKA,;

paznuyaTh sABJCHHS (paBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBH)KCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE TaJeHHE Tell, PaBHOMEPHOE
JIBIDKCHHUE 0 OKPY>KHOCTH, B3aMMOJICUCTBHE TEJI, PEAKTUBHOE JBIKECHUE, KOJeOaTelbHOe
JBIDKCHHE (3aTyXalolllie W BBIHYXKJEHHBIE KOJeOaHWs), pe30HAHC, BOJTHOBOE JIBIDKCHHE,
OTpa)KE€HUE 3BYKa, MPSMOJIMHEIHOE paclpOCTpaHEHHE, OTPAXKEHHE M NPEIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3loKeHHE OeNoro CBeTa B CHEKTP M CIIOKEHHE
CIIEKTPAJbHBIX IIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAS PAJMOAKTUBHOCTh, BOSHUKHOBEHHE
JUHEHYATOTO CHEKTpa M3IY4YeHHs) MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3MUECKUX SBJICHHI B OKPYXKAIOIIEM MHpE (B TOM
yricne (pu3uvecKkue SBJICHUS B MPUPOIC: MPWIMBEI U OTJIUBHI, ABUKEeHHE TUIaHeT COMHEUHOM
CHUCTEMbI, PEaKTUBHOE JABUKEHHUE >KUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB >KUBOTHBIMHU,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHaMH, 3XO, IIBETa TEJ, ONTHYCCKUE SIBJICHUS B
pupojie, OMOJOTHYECKOe [EHCTBHE BHUIUMOTO, YIBTPA()HOJIETOBOTO U PEHTIEHOBCKOTO



U3IYy4YEeHUH, €CTECTBEHHBIH paAMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTHBHOE
U3Jy4YeHUE TPUPOJHBIX MUHEPAIOB, JEHCTBHE PATMOAKTUBHBIX M3IIyYCHHH Ha OpraHU3M
4eJ0BEKa), NPU OTOM NEPEeBOJUTh NPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBIACTATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

ONKCBIBATh M3Y4YCHHbIE CBOWCTBA Tel M (PU3MUYECKUE SIBICHMS, HMCIONB3Ys (hu3nyecKue
BEIMYMHBI (CpeJHSsI M MIHOBEHHas CKOPOCThb Tejla IPpU HEpPaBHOMEPHOM JIBUXKEHHH,
YCKOpEHHUE, MepeMelIeHue, MyTh, YIJI0Bas CKOPOCTh, CHJa TPEHUS, CHJIa YIPYTOCTH, CHIIa
TSOKECTH, YCKOpEHHE CBOOOJHOTO TMAJCHUs, BEC Tella, HMILYJIbC Tella, UMITYJIbC CHIIBI,
MexaHu4deckass pa0oTa M MOIIHOCTb, IOTEHUUAIbHAs HHEPIus Teia, IOAHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IOTEHLUAIbHAS SHEPIUs CKATON MPYKUHbBI, KHHETHYECKasi SHEprus,
MOJTHAsE MEXaHUYECKasi SHEPTHsl, MEPUOJl U YacToTa KOoJeOaHMid, JUTMHA BOJHBI, TPOMKOCTb
3BYKa M BBICOTa TOHA, CKOPOCTH CBETa, MOKa3aTeib MPEJIOMIICHUSI CPEMbI), TP OMHCAHUU
IOPaBUWIbHO TPAKTOBaTh (DU3MYECKHH CMBICI MCIOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS MU
eIMHULBl U3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYHMHY C JPYTUMH BETMYMHAMH, CTPOUTH IPaUKN H3yIEHHBIX 3aBUCUMOCTEH (PHU3UIECKUX
BEJINYNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (pU3MUYECKHE SIBJIEHUS M IPOLECCHl, HCIONb3YS 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHIIUTI CYNIEPIO3UIIAN CHJII, TPHHLIUT
oTHocuTenbHOCTH [anmwiies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMIIYJIbCa, 3aKOHBI
OTpa’KeHHsI U MPEIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHUs 3apsAA0BOr0 U MacCOBOT'O YHCEII IIPU
SIEPHBIX PEAKIHUX, TIPH ITOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA M 3aIHCHIBATH €TO
MaTeMaTHYECKOE BBIPaKECHNUE;

OO0BSICHATH (pr3MUYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTYaIUii
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IMPUYNHHO-CICACTBEHHBIC CBSI3H,
CTpOUTh OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ ONMOpPOH Ha 2—3 M3y4YEHHBIX CBOWCTBA
(bu3nUecKux sBICHUH, GPU3NUIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3aqaud (ONMUpAroLIMecss Ha CUCTEMY M3 2—3 ypaBHEHHil), UCHOJb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBaOLINE (DPU3MUYECKHE BEIUYMHBI: Ha OCHOBE aHalN3a YCIIOBHS
3aJjaui 3alMCBhIBaTh KPaTKOE yCIOBUE, BBISBIATH HEJOCTAIOIINE WM W30BITOYHBIE JaHHBIC,
BBIOMPATh 3aKOHBI W (OPMYIBI, HEOOXOIWMBIC [UIS PEHICHUs, MPOBOJUTH PACUYETHI H
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUYCHHS (PU3NYECKON BETMUHUHBL;

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIM (U3UYECKHX METOJIOB,
UCTIOJIB3YSl ONMCAHUE HCCIIEAOBAHUS, BBIACIATH MPOBEPSIieMOe MPEINOI0KEHNE, OLIEHUBATD
NPaBWIBHOCTh TOPSAKA MPOBEIACHUS HWCCIEIOBAHMS, JETaTh BBIBOIBI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOACHUHN U OTIBITOB;

IPOBOJUTH OMBITHI 1O HAOIIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3UUECKUX CBOWMCTB Tel
(M3y4eHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHWs YHEPIUH, 3aBUCHMOCTH IEPHO/A
KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT MAcChl IPpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb
OT aMIUTUTY/bl MalbIX KOJeOaHUM, MPSIMOJIIMHEHHOE paclpOCTpaHEHHE CBETa, PasIoKEeHHE
0enoro cBeTa B CIEKTP, M3YYEHHE CBOMCTB M300pakKeHUS B IUIOCKOM 3€pKajle U CBOMCTB
M300pakKeHHsT TpeIMeTa B COOMpAroIieil JiMH3e, HAOMIOJCHUE CIUIONIHBIX M JIMHEWYaThIX
CHEKTPOB M3JIyYEHHsI): CaMOCTOSTEIILHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
000pyI0BaHUs, ONUCHIBATH X0/ OIBITA M €r0 Pe3yJbTaThl, (HOPMYyITUPOBATh BHIBOBI;
IPOBOJIUTH MIPU HEOOXOJUMOCTH CEpUIO MPSAMBIX U3MEPEHUH, ONpenenss CpeHee 3HaueHHe
u3MepsaeMoii BeTMuuHbI (POKYyCHOE paccTosIHUE COOMPAIONIEH JTMH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MpUOopa);



MPOBOAMTDH UCCIIEOBAHNUE 3aBUCUMOCTEN (PU3NUYECKUX BEIMYUH C UCIOJIB30BaHUEM MPSMBIX
U3MEpEeHUil (3aBUCHMOCTb MYTH OT BpPEMEHU IpPU PABHOYCKOPEHHOM [JIBHKEHUHM 0e3
HAYaJbHOM CKOpPOCTH, NEepHoja KojeOaHUN MaTeMaTHUYECKOr0 MasiTHUKA OT JUIMHBI HUTH,
3aBUCUMOCTH yIJla OTPa)KEHUs CBETA OT yIJjla NaJACHUS U yIJIa PEJIOMIIEHMSI OT YIJla MaJeHMs):
IUIAHUPOBATh  HMCCIIEAOBAaHUE, CaMOCTOSITENIbHO coOupaTh yCTAaHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHONW 3aBUCUMOCTU (PU3MYECKUX BEIMYUH B BUE TaOIUI] U rpaduKoB,
JieaTh BBIBOJBI 10 pe3yIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIHYUH (CPEIHSAS CKOPOCTh M YCKOpEHHE
TeJa TMPH PABHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO TaJeHHS, KECTKOCTh
OPYKUHBI, KOOPQHUIUEHT TPEHHUS CKOJIBKEHUS, MEXaHHUECKasi paboTa ¥ MOILTHOCTh, YaCTOTa
U Tepuoja KojeOaHWH MaTeMaTUYecKOro M MPYKUHHOTO MAasTHUKOB, ONTHUYECKas CHIIa
coOuparomied JHH3bL, PATUOAKTUBHBIA (OH): IUIAHUPOBATh M3MEpPEHUs, COOUpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M  BBIIOJIHATH W3MEPEHUs, CIENys NPEJIOKEHHOU
MHCTPYKLUH, BBIUNCIATh 3HAYCHNE BEJIUYMHBI U aHAIM3UPOBATh IOJYYEHHBIE PE3YyJIbTaThl C
Y4ETOM 3aJaHHOM NOTPEIIHOCTA U3MEPEHUI;

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHUEM;

pa3ianyaTh OCHOBHbBIE NMPU3HAKU M3YYEHHBIX (U3NYECKUX MOJENeH: MaTepHhalbHas TOYKa,
a0CoONMIOTHO TBEPJOE TENO, TOYECUHBIM MCTOYHHMK CBETA, Jy4, TOHKAas JIMH3a, MJIaHeTapHas
MO/IeJIb aTOMa, HYKJIOHHAas MOJIEJIb ATOMHOI'O $1]1pa;

XapaKTepU30BaTh MPUHLMIBI AEUCTBUS U3yYEHHBIX NPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OMOpOIl Ha UX ONUCAHMS (B TOM YHUCIE: CHUIOMETP, JATYMKU IOJOKEHHUS, PACCTOSHUS U
YCKOpEHUS, paKeTa, HXOJIOT, OYKH, MEepUCKON, QoTroanmapaT, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), uCnonb3ys 3HaAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXE€Mbl M CXEMaTHYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IMpPH pELIEHUH Yy4eOHO-
NPAaKTUYECKUX 3a/1a4, ONITUYECKHE CXEMBI JIJIsl IOCTPOEHUS H300paKEeHUH B IIJIOCKOM 3epKaje
U coOuparolel JINH3E;

IPUBOJIUTH MPUMEPHI (HAXOAUTH HH(OPMAIIHIO O TPUMEPaX ) MPAKTUYECKOTO UCIIOJIb30BAHUS
¢u3nyecKkux 3HAHMM B TIOBCEIHEBHON JKM3HM uid oOecredeHHus O€30MacHOCTH IpU
oOpallleHun ¢ npubopaMH M TEXHUYECKMMM YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBECHUS B OKpY KaloIlei cpejie;

OCYLIECTBIIATh  MOUCK  HH(popManmu  ¢uU3M4eckoro conepkanuss B  MHTepHere,
CaMOCTOSITENIbHO  ()OpMYJIHMpYs TOUCKOBBIA  3ampoC, HAXOMUTh IyTH OIpEaesICHUsS
JIOCTOBEPHOCTH  TOJYyYEHHOW MH(POpMalMM HA OCHOBE HWMEIONIUXCS 3HAHUH U
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

UCIIONIb30BaTh TPHU BBHIMOJTHEHUHM YYEOHBIX 3aJaHUi HAYYHO-TIONMYNISAPHYIO JHTEpaTypy
bu3nyecKoro cojiep:kaHus, CIpaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHeT, BianeTh
npuéMamMM KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3oBaHUs MH(POPMALUMU U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE NMHUCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE MH(pOpMAaIlUU U3
HECKOJIbKUX MCTOYHHKOB (PU3NUECKOTO COACpPKAHUA, MyOIMYHO MPEACTABIIATh PE3yIbTAThI
MIPOEKTHOM WJIM HCCJIEA0BATENBCKOM NE€ATEIbHOCTH, MPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
W3YYEHHBIN TIOHATUHHBIN ammapaT wu3ydyaeMoro paszaena ¢GU3UKA €W CONMPOBOXKIATH
BBICTYIIJICHHUE TIPe3eHTaIMel ¢ yu€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



9 KJIACC (2 yaca B HejaeJ10, Bcero 68 yacon)

KoanuecTBO yacon DJIeKTPOHHbIE OcHoOBHbIE BHbI AeITEIbHOCTH OcHOBHbBIE
N | HanMeHoBaHue (undposbie) obyaalonmxcs HANpaBJIeHHs]
/ Pa3aeioB U TEM KonTtpoasnbie | [IpakTnyeckue 6 .
n/n T — Bcero paBoTsI paGoThi oOpasoBaTeabHEIC BOCIINTATEILHO
pecypcsbl JEeATENbHOCTH
Pasznen 1. Mexanuueckue siBJeHUS
MexaHn4geckoe HaGnronare 1 onuceiBath ABwxenue ten | 4,5, 6, 8
11 | ABWKEHHE M 10 1 Bubnunoreka [IOK B Pa3JIMYHbIX CUCTEMAX OTCYETA.
CIOCOOBI €ro https://m.edsoo.ru/7f41a4a6 | MccrnemnoBaTh 3aBUCUMOCTb KOOPAUHATHI
OITMCaHHMS OT BpeMEHH. DKCIIEPUMEHTAIBHO
19 BsaumoneiictBue 20 1 3 bubmuorexa LIOK OIPENCIIATE CKOPOCTh PABHOMEPHOTO 3,4,5,6,7
Ten https://m.edsoo.ru/7f41ad4a6 | ABKCHHL. HPGHCTaBHHTBUp%yHBTaTH
WU3MEPCHHI U BBIYUCIICHUI B BUJIE 138
Tabuuil ¥ rpaguKoB. YUTaTh TAOIUIIE 1 T
rpaduku. PaccunuThiBaTh MyTh, CKOPOCTH
U YCKOPEHHUE TeJia MPU
PaBHOYCKOPEHHOM TPSIMOIHHEHHOM
IBWOKeHUU Tena. OnpenessTh
13 | 3aKoHbl 10 3 Brbmiorexa LIOK NPOIACHHBII ITyTh H YCKOPEHHE
COXpaHEHHUS https://m.edsoo.ru/7f41a4a6 | ;ppxerus o rpaduKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS OT
BpeMeHH. Pemats 3aqaun. BeiOupats
MHEPIHAIHHYIO CUCTEMY OTCUETa B
3aJIaHHBIX CUTYaIIUAX.
Hroro mo pazneny 40
Pa3nen 2. Mexanuueckne K0JeO0aHUs H BOJTHDI
21 Mexanngeckne 7 3 bubmoteka [IOK OOBACHATH TpoIIeCChl KoneOaHuit 2,4,6,8
" | xoneOaHUS https://m.edso00.ru/7f41a4a6 | HUTSHOTO M IPYKUHHOTO MasTHHKA.
Hccnemoarh 3aBUCUMOCTD IIEPHO/IA 4,5,6,8
KO0JIEOAHMI MasTHHKA OT €T0 JUIMHEI 1
2.2 Mexanuueckue 8 1 3 bubsmorexa LIOK AMIIJIMTY bl kosebannii. UcciaenoBars
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6 3AKOHOMEPHOCTH KONEGAHHH Tpy3a Ha
MIPYXKHUHE.
HWroro 1o pasuerny 15
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Pa3jien 3. Di1eKTPOMArHUTHOE M0J1€ M 3JTeKTPOMATHUTHbIE BOJIHbI

OOBSACHATD IOCPEACTBOM YETO 3,4,5,6,7
OCYIIECTBIISCTCS MAarHUTHO®
B3aumojeiicteue. [Ipumenenue Ha
MIPaKTHKE 3aBUCUMOCTH HaIpaBIICHUH
DNEKTPOMarHuTHOE JUHUH MAarHUTHOTO ITOJI TOKA OT
31 |monen 6 2 bubmuoteka LIOK HaIPaBIICHUS TOKa B TIPOBOTHUKE.
JIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6 | DxcriepuMEHTAIbHOE H3YUCHUE SBICHHS
BOJTHBI ANEKTPOMArHUTHON HHYKITHH.
BKCHCPI/IMCHTEUIBHO YCTaHOBUTH
3aBUCHMOCTH HaIlPaBIICHUS
WHAYKIIMOHHOTO TOKA OT YCIIOBHH €ro
BO30YKICHUSI.
Hroro mmo pazmeny 6
Paznen 4. CBeTOBBIE SIBJIEHUS
3aK0OHBI OOBACHITH PAAHOAKTUBHOCTH KaK 1,38
4.1 | pacupocTpaHeHHS 6 2 bubmorexa HOK CBI/meTenchB(f[ CJIO)KHOTO CTPOCHUS
https://m.edsoo.ru/7f41a4a6
cBETa aToMa. AHaJTU3UPOBATh MOJICIIH aTOMOB,
JInnse u U3syyenue npuHumna paboThl CYETIHKA | 2 4, 6, 8
4.2 | onTHyeckue 6 3 bubsmorexa LIOK [elirepa. U3yuenue npuHIumna paboTs
HpUGOpEI https://m.edsoo.ru/7f41a4a6 kameps1 Butbcona. Ha6mosierme
CJICJIOB 3JIEMEHTApHbIX yacTull. Pacyer 1,3,8
SHEPTHUH CBSI3U YaCTHII B sTpE.
Onpe/ensaTh COCTaB aTOMHOTO sIIpa
43 Paznoxxenue 6enoro 3 2 bubmoteka [IOK M30TONOB pasINIHBIX SJICMCHTOB.
" | cBeTa B CIIEKTP https:/m.edsoo.ru/7f41a4a6 | 3aMMCHIBATH M YNTATH IPOCTEHIIIIE
SIIEPHBIE PEAKITUH, UCTIONB3YsI 3aKOHBI
COXPaHEHUs JICKTPUUECKOTrO 3apsja U
MacCOBOT'O YHCJIA.
HWtoro 1o pazueny 15
Pa3nen 5. KBanTOBbBIE SIBJI€HUS
Hcnyckanve u HmeTs npeicTaBiIcHHE O COCTABE 4,5,6,8
51 HOI‘J’I};)IHCHI/IC CBeTa 4 1 bubmmorexa HOK CTpOCHI/IE JIIIPOI/ICXO)KJICHI/II/I u Bo3,paCTe
https://m.edsoo.ru/7f41a4a6 i
aTOMOM COJIHEYHOH CUCTEMBI. Y METh
59 Crpoenue 6 1 bubunoreka [IOK TNPUMEHATH (PUBHUCCKUE 3AKOHbI JUIs 3,4,5,6,7

ATOMHOT'O dapa

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

00BICHEHHMS JABWXXCHHSA IIJIAHET
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ConHeyHOM cUCTeMbl. 3HATh, YTO
CYIIIECTBEHHBIMU TapaMeTpaMu,
OTJIMYAIONTUX 3BE3/IbI OT TUTAHET,

1,3,8

5.3 | ShiepHbie peaxium 7 1 1 bu6nmoreka IJOK SIBJITFOTCST UX MACChl ¥ UCTOYHUKH
https://m.edsoo.ru/7f41a4a6 | suepruu. CpaBHHBATH PU3HUYCCKHEC U
opOHTaTBHBIE TTApAMETPHI TUTAHET
3€MHOM TPYIIIBI C COOTBETCTBYIOIINMHU
rapaMeTpamH IUIaHe
Hroro 1o pazmeny 17
Paznen 6. [loBTOPUTEILHO-00001IAIOINI MOIYJIb
[IpuMeHATh n3ydeHHbIE 3aKOHBI K 4,5,6,8
pelIeHn0 KOMOMHUPOBAHHON 3aJavH.
Pa3BuBaTh MaTeMaTHuyeCcKUe yMCHHA,
IToBTOpeHue u
oGoGmerHe JIOTHECKOE MBILUTEHHE. [IpumensaTs
6.1 | comepxanns kypea 9 2 BI/I6J'I.I/IOT6Ka oK TEOPETHYECKHUI MaTepuan Kypca ais
(usrxa 3a 7-9 https://m.edsoo.ru/7f41a4ab | pemieHus GU3MUSCKHUX 3a1ad.
IaCC JleMOHCTpUPOBaTh 3HAHUS 110 KYPCY
(hm3uKM OCHOBHOI IIKOIEL. Perrath
(hmu3nueckue 3a/1a4M HA IPUMEHEHHE
MOJYYEHHbIX 3HaHu. 11
Hroro no pasaeny 9
OBILIEE KOJIMYECTBO
YACOBTIIO 102 3 27

[TPOTPAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

. ®wusuka, 9 kinace/ [lepeiukun A.B., 'yrauk E.M., O0mecTBoO ¢ orpaHHueHHOR
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe odmiecTBo «M3aatenbeTBo «IIpocBenieHuney

METOANUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

[Mepeimkua A.B. @usnka. 9 knace. Y4eOHUK U1 0011e00pa30BaTeIbHBIX YIPEIKIACHHA .

M.:dpoda. 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Enunas komteknust mudpoBBIX 00pa30BaTeIbHBIX PECYpCOB. — PexkuM moctyma:
http://school- collection.edu.ru

2. [{udposbie 0Opa3oBaTeabHbIe pecypcehl. — Pesxxum noctyna:
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