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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MOJIOKEHUH U TpeOOBAaHUM K pe3ylibTaTaM OCBOCHUS Ha 6a30BOM YpPOBHE OCHOBHOW 00pa3oBaTeIbHON
nporpammsl, nipeactaBieHHbIx B DI'OC OO0, a Takxke ¢ yaétom deaepalibHONW pabodei mporpaMMbl
BocnuTanus u Konnenuuu npenogaBanus yaeOHoro npeamera «dusukay.

Conepxanue mporpaMMbl 1o (U3UKE HAMpPaBICHO HAa (OPMHPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaroIIMXCS M OpraHu3aluio U3yuyeHus (U3MKU Ha JAedTeIbHOCTHOH ocHoBe. B
mporpaMMe Mo (U3MKe YUUTHIBAIOTCS BO3MOXHOCTH y4e€OHOIO MpeAMETa B peanus3alui TpeOOBaHUN
OI'OC OO0 k muaHupyeMbIM JMYHOCTHBIM M METAlpeAMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBaHHs.

[IporpaMMa 1o ¢u3uKe yCTaHABIMBAET pacHpelelieHne ydeOHOro marepualia Mo TrojaaM
o0y4yeHus (o Kjiaccam), IpeaiaraeT MPUMEPHYIO MOCIIEA0BATEIEHOCTh U3YUYEHUSI TEM, OCHOBAHHYIO
HAa JIOTUKE Pa3BUTHUS MIPEIMETHOTO COACPKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[IporpamMma no ¢usuke paspaboTaHa C LENbI0 OKAa3aHHUS METOAWYECKOW MOMOIIU YUYUTENO B
co3/1aHuu pabouelt mpOrpaMMsl MO0 Y4eOHOMY MTPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOMIMM Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MIOCKOJIbKY (PM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH,
Ouosorueit, actpoHoMueil u ¢uznyeckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, IpeAOoCTaBIIsgeT Hanbosee siCHbIe 00pa3libl MPUMEHEHHUS] HayYHOIO0 METOJa MO3HAHMS,
TO €CTh Croco0a MoIy4eHUsI TOCTOBEPHBIX 3HAHUN O MHpE.

OpHa U3 TIaBHBIX 3a]1a4 PU3NYECKOro 00pa30BaHUs B CTPYKTYpe OOIIEero 00pa3oBaHUs COCTOUT
B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHON T'PAMOTHOCTH U MHTEpeca K HayKe y 00y4yaromuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TpEANOJaraeT OBJIAJEHHE  CIEIyIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMHI €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

® HAy4YHO OOBSACHSTH SBIICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

e UHTEPHpPETUPOBaTh JaHHbIE M MCIOJNb30BaTh HAay4HbIE JIOKa3aTeIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.

Henmn wu3yueHuss (U3MKKM Ha YpOBHE OCHOBHOTO O0O0IIEro oOpa3oBaHMs ONpEAEICHbI B
Konnenmuu npenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTeIbHBIX OpraHHU3AIMIX
Poccuiickoit ~ ®denepaunu, peanu3yloUUX  OCHOBHBIE  00II€0Opa3oBaTENbHBIE  MPOrPaMMBI,
yTBepkaEHHON pemenneM Komnerunm MunncrepctBa mnpocsemenus Poccuiickoit ®denepannn
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

Hean n3yyeHus Ppu3nKu:

e npuoOpeTeHre MHTEpeca M CTPEMJICHHs OOy4arollMXcCs K HayYHOMY HM3YUYEHMIO MPHPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTAaBICHUH O HAaydyHOM MeToJe TMOo3HaHus U  (opMHpoBaHHE
HCCIIEA0BATENIBCKOr0 OTHOIIEHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opmupoBaHME HAyYHOTO MHPOBO33PEHUSI KaK pe3yjabTaTa H3YYEHHUS OCHOB CTPOCHHS
Marepuu U QyHJIaMEHTAITBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue npeacTaBIeHU 0 posid GU3UKKU TSI Pa3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHII;

® pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cdepax Oyaymedn mnpodeccuoHaIbHON
NEeSTENbHOCTH, CBSI3aHHOW C (DM3HMKOM, MOATOTOBKA K JdajbHEHIIeMy OOyYeHHIO B ITOM
HaIPaBJICHUU.



JlocTikeHne 3THX 1eJIel porpaMMBbl o (PU3KMKE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs

o0ecrieynBaeTcs pelIeHrueM CIeIyIOIuX 3a4ay:

e MpuoOpeTeHre 3HAHUM O AMCKPETHOM CTPOEHUM BEILIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e MpuOOpPEeTeHHE YMEHUN OMUCHIBATH U OOBSICHITH (PM3MUECKUE SBICHHS C HCIIOIH30BAHHEM
MOJyYEHHBIX 3HAHMI;

® OCBOCHHE METOJIOB PEUICHUS MPOCTEHUINTUX PACUETHBIX 33714 C UCTIOJIb30BaHUEM (PU3UUECKUX
MOJIETICH, TBOPUECKUX U MPAKTUKO-OPHUCHTUPOBAHHBIX 33]1aY;

e pa3BHUTHC YMCHHI HAOIIOAATh MPUPOJTHBIC SBICHUS W BBITIOJHATH OIMBITHI, J1a00paTOPHEIC
paboThl M OKCIEPUMEHTAJIbHBIE MCCIEAOBAHUA C HCIOJIB30BAHMEM H3MEPUTEIbHBIX
pUOOpPOB;

e ocBocHHME TMPUEMOB paboThl ¢ wuHPOpManKe (QUINYECKOrOo COACPKAHMS, BKIIOYAS
MH(OPMALIUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3HMKH, aHAIU3 M KPUTHUECKOE OIICHUBAHHE
nHGOpMAIIHH;

® 3HAKOMCTBO cO cdepamu MpodecCHOHANBHON NesITeNbHOCTH, CBA3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha w3yuenue ¢usuku (0a30BBIA ypOBEHBb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS

orBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henmeno), B 8 kinacce — 68 yacoB (2 Jaca B
HEJIEINI0), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMme mno (uU3MKe IMepeueHb JIabopaTOpPHBIX pabOT M OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapaKTep, YUUTEIb JielaeT BbIOOp MpoBeAeHUs Ja00paTOPHBIX paboT U OIBITOB C
y4€TOM HHAMBHUYalIbHBIX OCOOCHHOCTEH OOYYarolIMXCs, CHHCKA AKCIEPUMEHTAIbHBIX 3aJaHHM,
IIpeUIaraeMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOI'O 9K3aMeHa 10 (pU3MKe.



COJAEPKAHUE
9 KJIACC

Pa3zgen . Mexannueckue siBJeHHS.

Mexanuueckoe amxkeHue. MatepuanbHast Touka. Cucrema orcué€éra. OTHOCUTENBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHoOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPH HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOe npsiMosTiHEiTHOe aBuxkeHue. CBoOoHOe maaeHne. OmbIThI
lanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[TepBoiii 3akon HeroTona. Bropo#i 3akon Hbtorona. Tpertuii 3akon Herorona. IlpuHimn
CYNEPIIO3ULUHN CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUs CKOJIBKEHHsI, CHJia TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOIO TMaJeHUs.
JBuxenue 1iaHer Bokpyr Comnnua. IlepBas kocmmueckas ckopocTs. Hesecomocts u
HIEepPErpy3KHu.

PaBHOBecue maTepuanbHON ToOUukH. AGCOMIOTHO TBEpPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenne umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass pabota U MOUIHOCTb. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBs3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HalmroeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX Te OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPHUW JBHKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO
pPa3HBIX TENI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOIO IBUKECHUSL.

Habmronenue nBMXeHHs Tela M0 OKPYKHOCTH.

Habmonenne MexaHMuecKuX SBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar

o hsWw

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKU.
3aBUCHUMOCTB YCKOPEHHMS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHJIBI.
Habmronenne paBeHCTBa CHIT IPY B3aUMOJICHCTBUU TeJl.

9. H3meHeHue Beca Teia IpU YCKOPEHHOM JBUYKEHUU.

o

10. IIepenaya umimysbca IIpy B3aMMOJECHCTBUU TEIL.

11. TIpeoOpazoBaHust SHEPTUN TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITyJIbCa ITPU HEYIIPYTOM B3aMMOACHCTBUHU.

13. CoxpaHeHue uMIynbca Ipy abCOIIOTHO YIIPYrOM B3aUMOJEHCTBUY.
14. HaGmroieHre peakTUBHOTO JBH)KECHUSI.

15. CoxpaHeHre MEXaHU4ECKOM SHEPTUU IPU CBOOOJHOM I ICHUH.



16. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPH JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KonctpyupoBaHue TpakTa AJig pa3roHa U JajIbHEHIIEro pPaBHOMEPHOIO JBMKEHUS
HIapUKa WK TEIEKKH.

2. OmpezneneHue cpeAHe CKOPOCTU CKOJIBKEHUS Opycka WM ABWKCHUS LIapUKa IO
HaKJIOHHOM IIIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tella MPU PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJbHOU
CKOPOCTH TIIyTH OTHOCSTCS KakK psJ HEUYETHBIX YHCEI, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnemoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMAaJlbHOTO
JTABJICHHUSL.

7. Omnpenenenue k03P PUITMCHTA TPSHUS CKOTHKCHUS.

®

Omnpenenenue KECTKOCTU IPYKUHBI.
9. Ompenenenue pabOThl CHIIBI TPEHHs MPU PABHOMEPHOM JBIKEHUH TeNa IO
TOPU30HTAIILHON TOBEPXHOCTH.
10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU HOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMNOJIBUYKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3nes . Mexann4yeckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: MepHoA, 4acToTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum npu
K01e0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXxaHN4eCKUX BOJIH. [IpoosibHBIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. [’ pomMKoCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HalGmonenue kone6aHU Tel MO JeHCTBUEM CUIIBI TSXKECTU U CUJIBI YIPYTOCTH.
2. HaGmopnenue xoneOaHUi rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOaHUI 1 pe30HaHcA.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pPE30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue 4aCTOTHI M NEPHOA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezneneHue 4acTOThI U MEpHOJa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoja KoyieOaHUI MOJABELMIEHHOTO0 K HUTH Tpy3a OT
JJIMHBI HUTH.

4. HccrnenoBaHue 3aBUCUMOCTH IEPHUO/A KOJEOAHUM MPYKMHHOTO MAasTHUKA OT MacChl
rpysa.

5. TlpoBepka He3aBUCHMMOCTH MepHoOAa KoOJeOAHWW Tpy3a, MOJBEHIEHHOTO K HHUTH, OT
Macchl Tpy3a.



6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TIEpHOJa KOJeOaHWW MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3zgen . DiiekTpoMarHuTHbIE SIBJIEHUS. DJIEKTPOMATHUTHOE 10JIe U
3JIEKTPOMATrHUTHbIE BOJIHbI. CBeTOBbIE SIBJICHHS.
MarnutHoe nosne. HeognopoHoe u ogHopoiHOe MaruuTHoe nosis. ['paduueckoe n3odpaskeHue
MarHuTHoro noJjs .HampasieHue Toka 1 HarpaBJIeHUE JIMHUNA €r0 MarHUTHOTO
nosist. OOHapyKeHHe MarHUTHOTO TIOJIS IO €ro ACHCTBHIO Ha AJeKTpudecKuil Tok. OnbiT Dapajes.
[IpaBuiio neBoit pyku. MHAyKIMs MarHuTHOrO moJisi. MarHUTHBINA MOTOK . DIEKTPOMAarHUTHAs
WHAYKLIHA. SIBIE€HUE 3IEKTPOMArHUTHOM MHAYyKIuH .HanpaBiieHne HHIyKIMOHHOTO TOKA.
ITpaBuiio Jlenna. Camonnaykuuu. Ilepemennsiii Tok. IlomydeHue u nepenada nepeMEHHOIO
ANEKTPUUYECKOro ToKa Jnektporeneparop. Tpanchopmarop. CriocoObl momyueHus
AIIEKTPUUYECKON PHEPTUH. DIEKTPOCTAHIINH HA BO3OOHOBISIEMBIX HCTOYHHKAX YHEPTUH.
DIEeKTPOMArHUTHOE I0JIe. DIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 371€eKTPOMAarHUTHBIX BOJIH. VIcrionb30BaHKE AJIEKTPOMAarHUTHBIX BOJIH JJIsS COTOBOM
CBSI3U.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA!
nucnepcus, HHTephepeHus U Judpaxius.

Konnencarop Konebarenbnpiii kKoHTYp. [lomydeHne 31eKTpOMarHuTHRIX KOJIEOaHHIA.
[TpuHLIMII paivOCBA3U U TEJIEBUICHUS.

Hemoncmpayuu.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

OnsiTel Dapanes.

3aBUCHUMOCTH HaIpaBJICHUSI WHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BoaHOBEIE CBOMCTBA CBETA.

IIpuHIMIT NENCTBUSA TEIECKOIA.

Paznosxenue Genoro cBeTa B CIEKTP.

W NGk wWN R

[Tosryuenue 6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. OneITHI TIO HCCIENIOBAHUIO SIBICHUS DSJICKTPOMATHUTHOM HWHIYKIUU: HCCIETOBAHHE
W3MEHEHH 3HAYCHUS M HATIPABJICHUS MHIYKIIHOHHOTO TOKA.

2. HzydeHue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C IMIOMOIIBI0 MOOMIIBHOTO TeneoHa.

OnbITHI IO PA3JI0KEHHIO OEJIOT0 CBETa B CHEKTP.

4. OmbITEI MO BOCIPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJEHUU 4Yepe3 I[BETOBBIC
(GUIBTPBI.

w

Pa3nes . KBaHTOBbBIE SIBJICHUS.

Paznoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CliojkeHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus cBeta. L{Bera Ten. Tumnbl ontrdeckux crekTpoB. OnbiTel Pe3epdopaa u mianeTapHast
Mozenb aroMa. [locrynmarel bopa. Monens aroma bopa. [lornomenne um ucmyckaHue CBeETa
atoMmaMu. JInHeliyatsle ciekTpsbl. [IporicxokaeHne auHevaTeIX cieKTpoB. KBaHTHI.



PamnoaktuBHOCTh. Anbda-, Oeta- um ramma-uziydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnas mogmens aromuHoro sgapa. HM3ortomsl. PaanoaktuBHble mpeBpainenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiJ0BOT0 U MAacCOBOTO YMCE. DHEPrus CBS3U
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IYYCHUIN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOIICHHUS.

2. CnexTpsl pa3IMYHbIX ra30B.

3. CunekTp BoJiOpOJA.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOUINX U3Ty4YEHUH.

. Perucrpanus uzmyueHuss IpupoIHbIX MUHEPAJIOB U MIPOIYKTOB.
Jlabopamopnwsie pabomot u onvimeol.
1. HaOGmroneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3ITYUCHHUS.
2. HccnenoBanue TPEKOB: M3MEPEHHUE HHEPTUM YACTHUIBI MO TOPMO3HOMY MyTH (O
doTorpadusim).
3. HMsmepenue pagnoakTUBHOTO (hoHA.

CrtpoeHnue u 3Bo0Ms1 BeenenHoii

['eonenTpryeckass M TrelMOLEHTpUYECKass cucTteMbl Mupa. Pusnueckas mnpupoja
HeOecHbIx Ten ConHeuHoit cuctembl. Ilponcxoxaenne CoIHEUHOW CHUCTEMBI.
®usznueckas npupoja Connua u 38e31. CtpoeHne Beenennoit. OBomonyst BeeneHHOM.
I'mnoresa bonbsmoro B3peiBa

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb NpEeAHa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (pu3uKu, a Takke JUisl MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY SK3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

IIpy w3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHUCTEMATU3HPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuyuBaeTcs JOCTHKEHHE TPEAMETHBIX U
MeTanpeMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00ydeHMs, (HOpMHUpPYETCs €CTECTBEHHOHAy4dHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIICIOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSAMU OOBSICHATh (PU3UUECKUE SIBICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
peliaTh 3a7a4u, B TOM YHCJie KaYeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIIMTIMATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jeia pealn3yeTcs 3a CYET TOro,
4TO 00y4arolrecs BBITOIHAIOT 33/1aHNUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE IOJIYUYCHHBIX 3HAHUN PAaclo3HaBaTh U HAYYHO OOBSICHATH (PU3MUYECKHE SBIICHHS
B OKpY’KarolIed MPUpPOe U OBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEN0BaHU (PU3NUECKUX SBICHUH, B TOM 4HCIe AJIs
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayuHbIE OCHOBBI Hamboyiee BAXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPAaKTUYECKOrO HCIOIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALICHMS U COXPAHEHHSI BCEX M3BECTHBIX BUOB DHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IMIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— TPOSIBJICHUE MUHTEpEeca K UCTOPUU M COBPEMEHHOMY COCTOSTHHUIO POCCHMCKON (Pu3HUecKon
HAYKH;

— [EHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAUYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

— OCO3HaHHE LIEHHOCTU (DU3MYECKON HAYyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MUpa,
OCHOBBI Pa3BUTHUs TEXHOJIOTHM, BAXKHEUIIIEN COCTABIIAIOLIEN KYJIBTYPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEe0BATENbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HaHME IIEHHOCTH 0e30macHOro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alyH, TOpOoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— WHTEpEC K NMPAKTUIECKOMY U3YYCHHIO TPOQPECCH, CBA3aHHBIX C (PU3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHUEeHTalusg Ha TpUMEHeHWEe (PU3WYecCKWX 3HAHUW I pemieHus 3aaad B o0JacTu
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KAIOIEe Cpelibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMATBHON 1 MPUPOAHOH Cpebl:

— TMOTPeOHOCTh BO B3aWMOJICHCTBHM TIPH BBIMIOJHEHWW HWCCIEIOBAaHUNW U TPOCKTOB
(hU3UIECKOI HANIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTEIbHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUECKUX OOBEKTAX M SIBJICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

¢ — IUIAHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTeHI/II/I HOBBIX (bHSPI‘IeCKI/IX 3HaHPII>i;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® — OIICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpeIy, BO3MOXKHBIX
rJ100aMbHBIX TOCEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocss OyayT copMHUpOBaHBI MeTampelMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIE yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHNUS
Y CPaBHCHHS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBaeMbIX (paKkTax, TaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IGCKI/IM SIBJICHUAM,

BBISIBJISATh NIPUUMHHO--CJIEJICTBEHHbIE CBSI3U NPU HU3YYEHUH (PU3MUYECKUX SIBICHUH U
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'UIIOTE3bI O B3aNMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocod pemieHus ydeOHOW (u3Mueckod 3ajgauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIe0BaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

MMpOBOAUTE IO CAMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/I3I/I‘-ICCKOF0 SABJICHUA,
OLICHUBAThL HAa MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB O606H_[CHI/ISI U BBIBOABI IO pE3yjibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee pPa3BUTHC (I)I/ISI/UICCKI/IX MponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Patora ¢ undopmaunmeii:

NPUMEHSTh Pa3jIMYHbIE METOJbI, HMHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
HH(OpPMAIUK WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM Pu3nUecKor 3a/1auu;
aHATM3UPOBATh, CUCTEMATH3MUPOBATh M WHTEPIPETHPOBATH WHPOPMALUIO Pa3TUIHBIX
BUIOB U OPM TIPEICTABIICHHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTHMAlbHYIO (hOopMy mpeicTaBieHHus HHPOpPMALUU U
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHs Y4eOHOTO Marepuaia, pe3yabTaToB JTabOpPaTOpHBIX padoT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMbI U BBICKA3bIBATh HICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe 0IaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHApY)KUBATh PA3IMYKE U CXOJICTBO O3HIINN;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTAThL BBITIOJIHCHHOT'O (1)I/I3I/I'~I€CKOI‘O OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPCHUMYLICCTBA KOMaHIIHOﬁ n HHI[HBHZIyaHLHOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHON PU3NUECKOM TPOOIEMBI;

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBIMOJIHATh CBOKO YacTh Pa0OThI, JOCTHUTras KAUYECTBEHHOTO pe3yJbTara MO CBOCMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peILICHHs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pelIeHUs (PU3MYecKOoW 3aJaydl WIM IUlaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAEITEeIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIIIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUAM;

CTaBUTh ce€0s1 HA MECTO APYrOro YeJOBEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WiId B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 9 kiiacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualibHasg TOYKa, TPACKTOpHs,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LIEHTP
TSOKECTH, a0COJMIOTHO TBEPIOE TENO, HEHTP TSHKECTH TBEPAOIrO Tella, PaBHOBECHE,
MEXaHUYeCKWe KoJleOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATbHO30PKOCTh, CIIEKTPHl HCITYCKaHHsI WM IOTJIOMICHUs, anb(a-, Oera- W ramma-
U3JTy4EHUs], U30TOIIbL, SACpHAs SDHEPIE€THKA,

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE TTaICHHE T, PABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aHUMOJCHCTBUE Te€J, PEaKTUBHOE JBUKCHHE,
Kose0aTesIbHOE JIBIDKEHUE (3aTyXamwllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUYATOrO CHEKTpa H3Iy4EHUs)
[0 OINHKCAHUIO HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIINUX
JTaHHOe (PU3HYECKOE SBJICHHE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM Mupe (B
TOM uyHcie (U3NUECKUEe SBJICHUS B NPUPOJIE: MPUIUBBI U OTIUBBI, IBH)KEHUE IUIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, IIYHaMM, 5XO, LBETa Tell,
ONTUYECKHUE  SBJIEHUS B  MpHUPOAE, OHUOJOTMYEecKoe  JEHCTBUE  BUIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE MW3JIydeHHE MPHUPOJHBIX MHUHEPAJIOB,
NEeNCTBUE PaJIMOaKTUBHBIX U3TYyYCHHI HA OPraHU3M 4YeJOBeKa), IPU ATOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIONB3YS (PU3NYECKUE
BEJIMYMHBI (CpeIHSss U MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JBH)KEHUU,
YCKOpEHUE, MEepEMEILEHNE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MAaJCHMs, BEC Tesla, UMIYJIbC TeJa, UMITYJIbC
CWJIBI, MEXaHUYecKasi padoTa U MOIIHOCTb, MOTEHLMATIbHAS YHEPIHsl Teja, MOAHITOrO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOM MPYKUHBI, KUHETHYeCKast
DHEprus, TOJHAas MEXaHWYeCcKash JHEprusi, MepuojJ M YacToTa KojeOaHui, AIWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [1OKA3aTelb NPEIOMIICHUS
Cpelbpl), MPH OMHCAHUU MPABUIBLHO TPAKTOBaTh (DPU3MUECKHI CMBICT HCIOIb3YEMbBIX
BEJIMYMH, O0O3HAuUeHUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYUNH;



XapaKTepu30BaTh CBOIMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYNEPIO3ULUU CHI,
NPUHIUI OTHOCUTENbHOCTHU [ anuiest, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAXEHUsSI M IIPEIOMIIEHHUS CBETA, 3aKOHBl COXPAHEHMs 3apsioBOr0 U
MaccoBOro 4YHcCel MpU SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyNIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3HUYECKHE IMPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPaKTUKO-OPUEHTHMPOBAHHOIO  XapakTepa:  BBIABIATh  NPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 u3y4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4H (ONMPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHIA), HCTIONIb3YS
3aKOHBl M (DOpMysbl, CBs3bIBarOlLIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIu3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HENOCTAIOIIME HWIIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC MJISI PEIICHUS,
IPOBOIUTH PACUYEThl M  OICHWBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIHA (PHU3HUECKUX
METOOB,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACNIATH  IPOBEpsieMOe
IIPEJII0JIOKEHNE, OLIEHWBATh IPaBWJIBHOCTh IMOpPsAKAa MPOBEACHUSI MCCIEIO0BAHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHl HAOIIOCHUN U OTIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojiebaHuil NpyKMHHOTO MasgTHUKA OT MAacchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, pa3JIO’KEHHUE Oelloro cBeTa B CIEKTpP, U3YUYEHHE CBOICTB H300pakeHUsS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO Ha0Opa 000PyA0BaHMS, ONUCHIBATH X0 ONbITAa U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIBI;

IOPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OIpenenss cpenHee
3HaYeHHEe H3MepsIeMoil BeNUYUHBI ((POKYCHOE pacCTOsIHHME CcOOUparonie JUH3bI),
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NpSMBIX HM3MEPEHHU (3aBHCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KoleOaHud MaTreMaTHu4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBETa OT yrja HaJeHHs U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (UKCHpPOBaThb pe3yJabTaThl IOJTYYEHHOH 3aBHUCHUMOCTHU
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHUE CBOOOIHOIO MaJleHHs,
KECTKOCTh NMPYXKHUHBI, KOIQ(OULIMEHT TPEHUS CKOJIbKEHHs, MEXaHW4ecKas paboTa u
MOIIHOCTb, 4YacTOTa M MEpHoA KoleOaHWH MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):



IUTAHUPOBATh HU3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJIHATH
U3MEpEHUS, Cenysl NMPEeAJIOKEHHON MHCTPYKLIMH, BBIUUCISTH 3HAUEHUE BEJIIMYUHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YJNbTaTbl € Y4YETOM 3aJaHHOW IOTPEIIHOCTH
W3MEPEHHUI;

coOioaTh TpaBWia TEXHUKH Oe3omacHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
00opyI0BaHNEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (U3MUYECKUX MOJENeH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHETapHAasi MOJIEIb aTOMAa, HYKJIOHHAsI MOZEJIb aTOMHOTO S11pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX NPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOIl HAa UX ONUCAHUS (B TOM YHUCIIE: CIUIOMETP, JATUYMKHU MOJIOKEHNUS,
pacCTOSIHUSA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOaNmapaT, ONTHIECKHIE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Bunbcona), ucmonb3ys 3HaHUS O
CBOICTBax ()M3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX TPOLECCOB NMPH PEHICHUH y4eOHO--
IPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOCHUSI M300paKEHUH B IJIOCKOM
3epKajie u codbuparomieit TuH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHMOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOiCTBaMH,
COXpaHEHMs 370pPOBbsi M COONIIOIGHHWS HOPM OSKOJOTHYECKOrO TIIOBEACHHS B
OKpYKaroIlei cpese;

OCYIIECTBIISAITh MOUCK UWHpopManuu @usndeckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI MOMCKOBBIA 3ampoCc, HAXOJUTh IYTHU OIpeAeTeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOH HH(pOpMAllMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPy
(GU3MUEeCKOro Ccojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIa/IeTh MpHUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHus WHGOpMaLUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUSI HAa OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (PHU3MUECKOTO COJAEpKaHMs, MyOIMYHO MpPEACTaBIATH
pe3yJbTaThl MPOEKTHOW WJIM MCCIIEN0BATENIBCKON IEATENBHOCTH, IPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COTMPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEW ayIuTOpUH
CBEpPCTHUKOB.



YEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
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