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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHHS
COCTaBJICeHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboueld mMporpaMMbl BOCIUTAHUS U
Konnenmmu npenogaBanust yueOHOTO nipenMera «Du3nkay.

CopnepxaHue mnporpaMMmbl MO (PU3MKE HaNpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHO! TIpaMOTHOCTU OOYYaroIIMXCsl U OpPraHU3ALMI0 H3YYEHHS
(Gu3MKM Ha NESITEebHOCTHOM OcCHOBe. B mporpamMme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs], a TAaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeiaraeT NPpUMEPHYIO MOCIeA0BATEILHOCTh
W3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarONTuXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbI0 OKA3aHUA METOAUYECKOM
MOMOIIIH YYUTEIO B CO3/IaHUN pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

®duszuka ABIAETCA CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEIMETOB, MIOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJIEHUH,
U3y4aeMbIX XUMHUEH, OMOJ0ruel, acTpOHOMUEN 1 pu3nuecKkoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpA, MPEIOCTaBIsET HauboJiee SICHbIC
o0Opa3iibl MPUMEHEHUsT HAyYHOTO METOJa MO3HaHUSI, TO €CTh CIoco0a MOTyyYeHUs
JIOCTOBEPHBIX 3HAHUI O MHUpeE.

OnHa W3 TIaBHBIX 3a/lay (PU3MYECKOro oO0pa3oBaHUsI B CTPYKType OOIIETro
o0pa3oBaHMsi COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH ABJICHHUS;

« OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e UHTEpPHIPETUPOBATH  JAHHBIE W  KCIOJIb30BaTh  HAy4YHBIE
JI0KAa3aTeNbCTBA JIsl IOJYyYEHHUS BBIBOJIOB.

enmu wu3yueHuss (PuU3UMKU Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
onpenenensl B Konuenuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoii  ®@eaepanuu, pean3yrOMIMX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnerun MunucrepcrBa npocsemiennsi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. No [1K4BH).



Heaun uzyyenus Gpusnuku:

 IpuOOpeTEeHNe WHTEpeca W CTPEMJICHUS OOyYaromuxcsi K HAyYHOMY
W3YUYCHUIO TPUPOMBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJ€ MO3HAaHUS U (HOPMUPOBAHHE
MCCIIEeI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSM;

« opMupoBaHNE HAYYHOTO MHPOBO33PEHHsSI KaK Pe3yJIbTaTa N3y4eHUsI OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAILHBIX 3aKOHOB (DM3HKU;

« hopMupoBaHHE TPEACTABICHUA O POJU (PUMKH I Pa3BUTHUSA JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

e pa3BUTHE  TPEJCTABICHUH O  BO3MOXKHBIX  cepax  Oymymiei
poeCCHOHAIIBHON JIESITEIFHOCTH, CBSI3aHHOM C (DM3UKOM, TIOJATOTOBKA K
JTanbHEHIIeMy 00y4YeHUIO B 9TOM HAIPABJICHHH.

JlocTwkeHne 3THX Ieliel MmporpaMMbl 1O (U3MKE Ha YpOBHE OCHOBHOTO

00111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

« IpuoOpeTEeHNE 3HAHUN O AUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHHUUECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

* MpUOOpETEHNE YMEHHUI OINUCHIBATh W OOBSCHATh (PU3NUYECKHUE SBIICHUS C
WCITOJIb30BAHUEM TTOJTYIYCHHBIX 3HAHHM;

« OCBOGHME METOJIOB pEIIeHUS MPOCTEHINMX pacuéTHBIX 3aJad ¢
UCIIOJIb30BAaHUEM bu3znUecKux MojIeTIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/a4;

e Pa3BUTHE YMEHHI HAOJIIOIATh TMPHUPOIHBIC SBICHUS W BBIOJHSITH OIBITHI,
nabopaTopHble paOOTBI H  JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTEITHHBIX TPUOOPOB;

« OCBOEHUE MPUEMOB paboOThl ¢ MH(pOpManuen (pu3nYecKkoro coiep:kKaHus,
BKJIIOYAsi HH(POPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE UH(OPMAIINH;

 3HAKOMCTBO cO chepamu MpodheCCHOHATBHON JEATSIIBHOCTH, CBSI3aHHBIMH C
bu3NKON, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha
JTOCTIDKCHUSX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
obpazoBaHust oTBOAUTCS 238 "yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kjacce — 68 vacoB (2 vaca B Hejenmo), B 9 kiacce — 102 yaca (3 yaca B HeJeio).

[Ipenyaraemplii B mporpamMme 1o (U3MKe MepeyeHb JTadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEICHUS
Ja00paTOPHBIX PabOT M OMNBITOB € YYETOM HHIUBHAYAJIbHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, MpeIaraéMbplx B paMKax
OCHOBHOT'0 TOCY/ITApCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXAHUE OBYUYEHUA
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO0 JBHWKEHHUA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrxeHue. HepaBHoMmepHOe npsiMonuHeENHOE ABHKeHUE. CpenHsss 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHIKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe naBrkeHue. (CBoOoaHOE
nagenue. OnbiThl ["anuies.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JIuHeliHas U yriaoBas cKOpocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[Iepsoiit 3ak0oH HeroToHa. Bropoi 3akon Herotona. Tpetuii 3akoH HproToHa.
[IpyuHIMT Cynepno3uluy CHIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CHUla
TPEHUs IOKOs1, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr Bokpyr Connuna. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue matepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpalleHus. MOMeHT cuiibl. LleHTp TsxecT.

Nmnynec Tena. M3menenne mMmynbca. UMmynbe criibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTroOCTH,
TpeHusi. CBsA3b dHEpruu U pabothl. [loTeHInanpHas SHEPrus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIu. [loTeHIMabHas SHEPTUs CxKATOM NpyKkuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIHHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHUYEeCKOro JABMKEHUS TEla OTHOCUTENIBHO Pa3HbIX Tell
oTcuéra.

2. CpaBHeHME NyTel M TPAEKTOPUW ABWIKEHHS OJHOTO M TOrO XK€ Tena

OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUXKCHUS.

Hccenenoanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHUS.

HabutoieHue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habntoienne MexaHn4eckux sSIBJICHUH, MPOUCXOIAUINX B CUCTEME OTCUETa

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTEIILHO

KaOuHeTa (HU3UKH.

7. 3aBUCHMOCTb YCKOPEHHs TeJa OT MAacChl Teja M JEHCTBYIOLIEH Ha HEro
CHJIBI.

8. HaOmroneHnue paBeHCTBA CUJI IPU B3aUMOJECHCTBUU TE.

9. HM3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepemaua uMIyabca py B3anMOJICUCTBUU TEI.

11. [IpeoOpa3zoBaHus SHEPTUU [IPU B3aUMOJICUCTBUH TETI.
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12. CoxpaHeHHEe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUHU.

13. CoxpaHeHHEe UMITYJIbCa TIPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnroieHre peakTUBHOTO JABUKCHUSI.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MIPU CBOOOHOM HaJCHUMU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTrUU MPU JIBUKEHUHU TeJla MO JeHCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa [jisi pa3roHa W JajJbHEUIIEro paBHOMEPHOTO
JBIKCHUS IIAPUKA WA TEIICKKHU.

2. OnpezneneHue cpelHE CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKCHUS
[IapUKa 10 HAKJIOHHOW IUTIOCKOCTH.

3. OmpeneneHure YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBUKEHUHU I10
HAaKJIOHHOM IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IMYyTH OT BPEMEHU NPHU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

5. [IpoBepka rTUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JBWXKEHUU 0€3
HAaYaJdbHOM CKOPOCTHM IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHME TPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

6. WccnegoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

7. Omnpenenennie k03P GUITMEHTA TPEHUS CKOIBKCHHS.

Onpenenenue KECTKOCTU MPYKUHBI.

9. Omnpeznenenrie padOThI CUJIbI TPEHUS IPH PABHOMEPHOM JBUYKEHUU TEJA IO
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenue pabOThl CUJIBI  YNPYTOCTH TMpU  MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3y4yeHue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannuyeckue Koy1e0aHUs U BOJIHBI.

Konebarenbnoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUINTya. MaTteMaTHnyecKui U NPYyKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIUH MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWMcCTBa MEXaHHYECKMX BOJH. [IponmonbHbBlE W
NONEpPEYHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ pPacHpOCTPAHEHUS.
Mexanuyeckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOoHAa. OTpaxeHue 3Byka. MHdpaszByk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koseOaHuii Ten moa AEUCTBUEM CHUJIbI TSKECTU U CHIIBI
YIPYTOCTH.
2. HaOmronenue konebaHuil rpy3a Ha HUTH U HA MIPY>KUHE.



HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHcA.
PacnipocTpanenne npoaoiabHBIX U OTIEPEYHBIX BOJH (HAa MOJICIIN).
Habntoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.
AKyCTHYECKHI1 pE30HaHC.
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Jlabopamopnwie pabomul u onvimol.

1. OmpegneneHue 4YacTOThl W TMepUOJA KOJEOAHMH MaTeMaTUYECKOTro
MasITHHKA.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPyKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOJIEOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEpUOAa KOJI€OaHU MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH IEpUOAA KOJeOaHUI Ipy3a, MOJABELIEHHOIO K
HUTH, OT MacChl rpysa.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  I€puoAa  KoJeOaHui
HOPY>KMHHOT'O MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOJHOTO MaJiCHUS.

Pa3nen 10. DiekTpoMarHuTHoe moJie H 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
JJEKTPOMAarHuTHoIX BOJH. lllkana snexkTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa JICKTPOMArHUTHBIX BOJIH.
2. BosiHOBEIE CBOICTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3y4yeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbI€e IBJIEHUS.

JlyueBas MOJIC/b CBeETa. HUctounuku CBeETa. [IpssmosnHelinoe
pacnpoctpanenue cBera. 3arMenust Connua u Jlynel. Otpaxenue csera. [Lnockoe
3epKayio. 3aKOH OTPakKE€HUS CBETA.

[IpenomiieHue cBeTa. 3aKkoH TMIpeloMJeHHs cBeTa. [losiHOe BHyTpeHHeEe
OTpa)kxeHHUE cBeTa. [crmosib30BaHME TMOJHOTO BHYTPEHHETO OTPAXECHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop myuent B muHze. OnTudeckas cucrema ¢oToarrmapara, MUKpOCKOIa
v Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs 1 1albHO30PKOCTb.



Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(ucnepcus ceera.
Hemoncmpayuu.

[IpssMoMHEWHOE PACIPOCTPAHEHHUE CBETA.

OtpaxeHune cBeTa.

[Tonydenue nzo0pakeHu B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

Onrtuueckuii CBETOBOI.

Xox mydei B coOuparoIieit JInHs3e.

XoJ1 1y4er B pacCErBAIOIIEH JIMH3E.

[Tonmyuenue n300pa>keHUiA ¢ TOMOIIBIO JIUH3.

. Ilpunnmn nevictBust poToanmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10. Mozens riasa.

11. Paznoxenue 0enoro cBera B CIEKTP.

12. [Tonmyyenue 0enoro cBeTa NpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

VO N U A LN e

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanme 3aBUCHUMOCTH yTjla OTPaKEHUS CBETOBOTO Jyda OT yIJia
najcHUs.
N3ydenne xapakTepuCTHK N300pakeHUS MTPeIMETa B TUIOCKOM 3€pKaie.

3. HccnemoBaHue 3aBUCHMOCTH yTIJla MPEIOMIICHHSI CBETOBOTO Jy4ya OT yria
NaJICHUs HA TPAHUIIE «BO3AYX—CTEKIION.
[Tonyuenne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. Ompenenenne (HOKyCHOTO PACCTOSHUS U ONTUYECKOW CHIIBI COOMpArOIIeh
JIVH3BIL.

6. OMBITHI TIO PA3JIOKECHHUIO OEIOT0 CBETA B CIIEKT.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAONIOJACHHUH 4Yepes
I[BETOBbIE (DUIIHTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omneitel Pe3epdopna u ruianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue v noryonieHue ceeta atoMmoM. KBauTel. JInHeiuaThbie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eta- 1 ramma-uzinydeHus. CTpOeHHE aTOMHOTO
anpa. HykionHas wmoaenb atomHoro sazapa. MWsortomsl. PaanoakTuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

AnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOIO YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3p Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX H3JIYy4YEHUW HA JKHUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHCKTpBI N3JTYyUYCHHUS U ITOTJIOIICHUSA.



CnexkTpbl pa3IuvyHbIX ra30B.

CnekTp Bogopoia.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

Perucrpanus uszinydeHus: NpUpOIHBIX MUHEPATIOB U MPOIYKTOB.
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Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHS.
UccnenoBanne TPEKOB: M3MEPEHHE DHEPTUM YACTHUIIBI TIO TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000IIAKO U MOTYJIb.

[ToBTOpHUTENEHO-0000IIAOIINK MOTYJIb MIPEIHA3HAUCH IS CUCTEMATH3AINH
¥ 0000IICHUS TPEIMETHOTO COJICPIKAHUS U OIBITA ACSITEILHOCTH, PUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY MO (U3HKe IJisi 00ydaroluxcs, BRIOPABIIUX ATOT
y4eOHBII peaMer.

[Ipu m3ydeHun JaHHOTO MO PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESITETHHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OOydeHus, (opMHupyercs
€CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCICAOBAHUS
SBJICHMA TIPUPOABI M TEXHUKH, OBJIAJICHUEC YMCHHSIMH OOBSICHATH (PU3NUECKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWS, pEIIaTh 3aJadyd, B TOM YHUCIIEC
KauyeCTBCHHBIC U KCIIEPUMEHTAbHBIC.

[TpuHIMIUATBEHO AEATETLHOCTHBIM XapakTep JAHHOTO pasjieia peaanu3yeTcs
3a c4€T TOro, 4Yto OOydYaromIMecs BBIOJHAIOT 3aJaHUs, B KOTOPBIX UM
TpeJTaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAYyYHO OOBACHSITH
busrueckue SBICHUS B OKPY’KAIOIIECH MPUPO/IEC U TTIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJIBI UCCICOBaHUS (PU3MUECKUX SBICHUH, B TOM
YUCIIE JIJIS IPOBEPKH TUIIOTE3 U TTOTYYCHHS TEOPETUIECKUX BHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HAMOOJEE BaXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHUH, HAPUMEP, TPAKTUICCKOTO UCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA IMPEBPAIICHHS M COXPAHCHHS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSI ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSI

N3ydenne pu3mku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs HAIPaBICHO
Ha JOCTHKCHHE JIMYHOCTHBIX, METAPEMETHBIX M TIPEIMETHBIX 00pa30BaTEeIIbHBIX
PE3yJIbTaTOB.

B pesynbrare n3ydeHus GU3MKH HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs
y oOyyarorierocs OyayT copMUPOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTATHI B
Y4acTH:



1) naTpHOTHYECKOr0 BOCIUTAHUS:

— NPOSIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nYecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUUCKUX YIEHBIX-(U3HKOB,;

2) rpamJaaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXJICHUH 0OIIECTBEHHO 3HAYUMBIX U
ITUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTHKCHUN
bu3uKy;

— OCO3HAHME BAXXHOCTH MOPAIbHO-3THYECKUX IPUHIIMIOB B JEATEIBHOCTH
YUY€HOT0;

3) 3CTETHYECKOr0 BOCIIUTAHUA:

— BOCIIPUSITUE ACTETUUYECKUX KauyecTB (PU3NYECKOW HAayKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3UYECKON HAyKHM Kak MOIIHOIO HHCTPYMEHTa
II03HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TE€XHOJOI'MHM, BAXKHEUILEH COCTaBIISAIOLIEH
KYJbTYPBbI;

— pa3BUTHE HAy4YHOM J10003HATEIBLHOCTH, HHTEpPECa K HCCIEAOBATEIbCKOM
JESITETbHOCTH;

S5) ¢opmMupoBaHMs  KYJbLTYPbl  3J0pPOBbS M  3MOLMOHAIBHOIO
0J1aronoJIy4ns:

— OCO3HAaHME IIEHHOCTH Oe3omacHOro oOpas3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MaCHOTO TOBEACHUS Ha
TpaHCIIOpTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAlIHUX YCIIOBHSIX;

— c(hopMHPOBAHHOCTH HaBbIKA peieKCHU, MPU3HAHUE CBOETO IIPaBa Ha OIHOKY
Y TAKOT'O JK€ MpaBa y JPyroro 4ejaoBeKa;

6) Tpy10BOrO BOCIMTAHMS:

— aKTUBHO€ YYacTH€ B pPEIICHUM NPaKTHUUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alud, TOpoja, Kpas) TEXHOJOTUYECKON U
COIMAIbHOM HAMPABJICHHOCTH, TPEOYIOIIUX B TOM YHCIIe ¥ (PU3NUECKUX 3HAHU;
— WHTEPEC K MPAKTUIECKOMY M3yUCHHIO podeccHid, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JIOTUYeCKOT0 BOCIIMTAHUSA:

— OpUCHTAallUsI Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWM NJis pEIIeHHs 3a7a4 B
00JaCTH OKPY’)KAIOIIEH Cpenpbl, TJIAaHUPOBAHMS IOCTYNKOB W OICHKH HUX
BO3MO’KHBIX ITOCIEACTBUN JIJI1 OKPYKAIOIIEH CPEIbI;

— OCO3HaHHUE TJI00aIBHOTO XapakTepa SKOJOTUYECKHX MpoOJieM W MyTed uX
peLICHUS;

8) aganTranum K U3MEHSIOUIMMCH YCJIOBHUSAAM COLMAJBLHOM U NPHUPOIHOH
cpeabl:

— NOTPeOHOCTh BO B3aUMOJICHCTBUU TIPU BBHIMIOJHEHWU HCCICAOBAHUN H
MPOEKTOB (HU3UYECKON HAMPABICHHOCTHU, OTKPBITOCTH OIBITY M 3HAHHUIM
JIPYTHUX;



e — MOBBIIICHHUE YPOBHS CBOEH KOMIETEHTHOCTH 4YEpe3 MPaAKTUYECKYIO
JEATENIbHOCTD;
e — MOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUHN, B TOM 4nciie (GOPMYIUPOBAThH
UJIeH, TIOHATHUS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;
e — OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;
e — IUJAHUPOBAHHWE CBOETO pAa3BUTHUSA B MPUOOPETEHWH HOBBIX (DUIUIECKUX
3HAHMU;
e — CTPEMJICHHE aHAJIM3UPOBATh W BBIABISITH B3aUMOCBSI3H MPHUPOIBI, 00IIEeCTBa
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUI;
e — OLCHKA CBOMX JEUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOJKHBIX TJIO0AJIBHBIX MOCIIEICTBUH.
METAINIPEIMETHBIE PE3YJIbTATBI
B pe3ynbrare ocBoeHUs IpOrpaMmbl 1o (PU3KKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanmsi 'y oOydaromerocss OyayT c(opMupoBaHbI MeTaNpeAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHbIE  YHHUBEpPCAJIbHbIE  yueOHbIE  JCHCTBHS, PETryJISITUBHbBIC
YHUBEPCAJIbHBIC YUECOHBIC T1EUCTBUSI.
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBMs:

* BBIABJIATH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPHU3HAKK OOBEKTOB
(sBNIEHUN);

* YCTAHABIMBATH CYIIECTBCHHBIH MPU3HAK KIACCU(UKAINK, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS;

e BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B paccMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;

* BBIABJISITH TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M TPU HM3YYCHHH (U3HUUECKUX
SABJICHUN U MPOLECCOB, JEJIaTh BBIBOJIBI C UCIIOIb30BAHUEM JI€TyKTHUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBSI3AX
(U3UYECKUX BEJIINYHH;

* CAMOCTOSITEJILHO BBIOMpPATh CrIOcO0 pelieHust yueOHoM (pusnueckoit 3amaun
(cpaBHeHME HECKOJIbKMX BapHaHTOB pelleHusi, BbIOOp Haubosee
MOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

* CTOJIb30BaTh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MMO3HAHUS,

e IPOBOJIUTH IO CAMOCTOSITEIBLHO COCTaBJICHHOMY IUIaHY OIMBIT, HECIOMXKHBIM
bu3NYeCKUl IKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

* OIIEHUBATh HAa TPUMEHUMOCTH B JOCTOBEPHOCTH MH(POPMAIIHIO, TIOTYYCHHYIO
B X0JI€ HCCJICIOBAHUS WU SKCIIEPUMEHTA;

« CAMOCTOSITENIFHO (HOPMYJIMPOBATH 000OIIEHNS M BBIBOJBI MO pe3ysibTaTaM
MPOBEEHHOT0 HAOIIOACHUS, OTIBITA, UCCIICIOBAHUS;



* IPOTHO3UPOBATH BO3MOKHOE JaIbHEIIIee pa3BUTHE (PU3NIECKUX MTPOIIECCOB,
a TaKXe BBIJIBUTATH MPEIOJIOKEHUS 00 UX pa3BUTHUU B HOBBIX YCIIOBUSIX H
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

* IPUMCHSITHh Pa3IUYHBIE METOJbI, HHCTPYMEHTHI U 3alpOChl TIPU TMOUCKE U
orbope WHPOPMAIMU WM NaHHBIX C Y4E€TOM TNPEUIOKCHHON ydeOHOU
dbu3nYecKon 3a1a9Hu;

* AaHAJTM3UPOBATh, CHUCTEMATU3MPOBATh W HWHTEPIPETHPOBATH HWH(OpMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHHUS,;

« CAMOCTOSITCIBHO ~ BBIOMpPATh  ONTUMAJIbHYIO (GOpMY  IIPEIACTaBIICHUS
uHPOpMAIlMU W WIIIOCTPUPOBATh pelIaeMble 3aJa4d  HECJIOXHBIMU
CXeMaMH, TuarpaMMaMu, HHOU TpadUKoi U MX KOMOMHAIIUSMH.

KoMMyHMKATHBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUA:

B XOJI¢ OOCYyXJeHHs ydyeOHOro marepuaia, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOUN TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W TOAJepKaHUE
0J1aroxenaTeIbHOCTH OOIIECHMUS;

* COMOCTABJISITH CBOU CYXKJICHHS C CYKICHHUSIMU JPYTUX YUYACTHUKOB JHAIIOTA,
OOHapyKUBaTh Pa3IMUNE U CXOJCTBO MO3UITUH;

* BBIpQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

* MyOJUYHO TPEJCTABIATH PE3yJIbTAThl BBHITIOJTHEHHOTO (DU3MUECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

* IOHUMATh U KCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYaTbHOU
paboTHI IPU PEIIeHNH KOHKPETHON (PU3NUECKOM MPOOIEeMBbI;

* IPUHUMATH IIEJIM COBMECTHOM JIEATECILHOCTH, OPTaHU30BLIBATh JEHCTBHS 110
e€ TOCTHKCHUIO: paclpeiessATh POJIU, 00CYKIAaTh MPOIIECCH M PE3YJIbTaThI
COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

* BBITIOJTHATH CBOIO YacTh palOOTHI, JOCTUTAsT KaU€CTBEHHOTO pe3yjbTaTa IO
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JACUCTBUS C IPYTUMHU WICHAMH
KOMaH/IbI,

e OIICHUBATh KAauyeCTBO CBOETO BKJIaJa B OOIIMHA TPOIYKT IO KPHUTECPHUSIM,
CaMOCTOSATEILHO C(OPMYITUPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIE YieOHbIe NeiCTBUSA
Camoopranusanus:

* BBISIBJISITH MIPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOMHX IS
penieHus PU3NIECKUX 3HAHWM;

« ODUCHTUPOBATHCS B  PA3NUYHBIX  TOAXOJaX  MPHUHATHUS  PEIICHUH
(MHIUBUyanbHOE, TPUHSATHE PEIICHUS B TPYyNIeE, NPUHATHE PEIICHUN
IPYIIION);

¢ CAMOCTOSITEIHHO COCTABJISITh AJITOPUTM pelIeHUs (HU3UIECKON 3a1aud WK
IIaHa WCCIEOBAaHUS C YYETOM HMMEIONIUXCS PECYpPCOB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeIlaracMbIe BAPUAHTHI PEIICHU;

« JIeN1aTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e 1aBaTh aJICKBAaTHYIO OLICHKY CUTYyallU W IIpeajiaraTh JiaH €€ U3MEHEHUS;

e OOBSICHATh  NPUYUHBI  JOCTHXKEHUS  (HEIOCTH)KEHHs]))  Pe3yJIbTaToB
NESTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

e BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMSI MJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEW;

* OLIEHUBATHb COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

* CTaBUTh c€0s1 Ha MECTO JIPYroro 4ejoBeKa B XOZ€ CIopa UM JUCKYCCUM Ha
HAy4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyTOro;

« IPU3HABATh CBOE MPABO HA OMMOKY MPH pEHICHUH (PU3UUECKUX 3a/1a4 WIH B
YTBEPKJICHUSX HA HAYyYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI
K xoHiuy o0yueHus B 9 kJiacce npeJMETHbIE PE3YJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaIOIUXCS YMEHUI:

e HCIIOJIb30BATh MIOHATHS: CUCTEMA OTCUETA, MATEpUAIbHAS TOUKA, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHWYECKOTO MABIKEHHUA, nedopmanus (ympyras,
IUTACTUYECKAs), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTD
U MEpPEerpy3Ku, LEHTP TSHKECTH, AOCOTIOTHO TBEPJIOE TEJIO0, LEHTP TAKECTH
TBEPIOrO Tela, paBHOBECHE, MEXaHUYECKHE KOJIEOAHUs M BOJIHBI, 3BYK,
uHQpa3ByK MW  YIbTpPa3ByK, dJEKTPOMArHUTHbIE BOJIHBI,  IIKaja
AJIIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIalIbHO30PKOCTD,
CHEKTpPHI UCIYCKaHUs W IOTJIOLIEHUs, anb(a, OeTa- U ramMma-u3IydeHus,
W30TOIIBL, IAEPHAS DHEPIETUKA;

e paznuyaTh ABJICHHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSMOIMHENHOE
JBWKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHKEHHE, CBOOOJHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTHU, B3aUMOJIEHCTBUE
TEJl, PEaKTUBHOE IBW)KECHHE, KOJeOaTelnbHOE IBIKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE
3ByKa, NPSMOJIMHENHOE pACIpPOCTPAHEHUE, OTPaKEHHUE U IIPEIOMIICHHE
CBETA, IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJIOro cBeTa B
CHEKTP M CJIOXXEHHE CHEKTpPaJbHBIX LIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJAMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3JIy4YEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBIICHUE;

* paclio3HaBaTh  MPOSIBICHWE  U3YYEHHBIX  (U3MUECKUX  SBICHUN B
OKpyXarolmeM Mupe (B TOM 4Yucie (QU3NYECKHE SBJICHHS B MPHUPOJE:
MPWIKUBBI U OTJIUBBI, JBUKEHUE M1aHEeT COJTHEYHOW CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTMYECKOE NEUCTBHE BUIAMMOTIO,
yJIbTPapUOJIETOBOIO M PEHTIE€HOBCKOI'O M3JIY4YEHHM, €CTECTBEHHBIM
paaMoOaKTUBHBIN (OH, KOCMHYECKHME Jy4YHd, PaJUOAKTUBHOE H3JIyUYCHHE



OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM IEPEBOJAMTH IMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (MpHU3HAKU) (U3NYECKUX
SIBIICHUI;

* ONIMCBHIBATh M3Y4YEHHbIE CBOMCTBA TeNl W (DU3MYECKUE SBIICHHS, MCIOJb3YS
¢bu3nyeckue BeNWYUHBI (CpelHsAsT W MIHOBEHHAas CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMellleHHe, MyTb, YrioBas
CKOPOCTb, CHJIa TPEHHUS, CUla YNPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJEHMs, BEC Tejld, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MeXaHW4yecKas paboTa M MOILHOCTb, IOTEHLHUAlbHAas HHEPrus Tena,
MOJHATOrO HAJ MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAs DHEPIUs CKAaTON
NPY’KUHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKasl SHEPT UL, IEPHOL
U 4YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IMOKa3aTeiab IPEJIOMJIEHUS CpeAbl), IpPH OMNHCAHHUH
NPaBWJIBHO TPAKTOBATh (DU3MUYECKUNW CMBICT HCHOJIB3YEMBIX BEIWYHH,
0003HaYeHUssT W €IUHHIBl (PU3HYECKUX BEIWYUH, HAXOAHUTH (DOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

* XapaKTepU30BaTh CBOWCTBAa TeJ, (U3NYECKUE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
IOPUHIUO CYNEPHO3ULIMH CHWJI, NPUHUUI OTHOCHTEIBHOCTH [ 'amuies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpPAaHEHHUs HMMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEN
IpU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBhIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

« 0O0BSICHATH (PU3MYECKHE TPOLECCHl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEpPa: BBIABIITH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JTOTUYECKUX
IIaroB C OMopod Ha 2—-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHMH,
(bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelaTh pacuy€THBIC 33/1aUd (ONMHUPAOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIb3YsI 3aKOHBI U POPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBI: HA
OCHOBE aHaJIW3a yCJIOBUA 33J]a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBbIE IS pEIICHUs, NPOBOJUTH pacy€Thl U OLEHUBAThH
PEATMCTUYHOCTh NOJYYEHHOI'0 3HAaUeHHS (PU3MUECKON BEJIMYUHBI,

e pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh MpU  [TOMOIIU
¢u3nYeCKUX METOJOB, MCIONb3Yysl OMUCAHHE HWCCIEIOBaHUS, BBLACIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpAJIKa
NPOBEICHHUS]  UCCIENOBAaHMS, JI€JaTh  BBIBOJbBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHUI U ONBITOB;

* IPOBOJIUTH OMBITHI MO HAOIIOJEHUIO (PU3HUECKUX SIBICHUN WIH QU3UUECKUX
CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKkOHa COXpaHEHUs
HHEPrUM, 3aBUCUMOCThb IE€pUOJia KOJIEOAHUM IMPYKUHHOTO MAasTHUKA OT



MacChl Tpy3a U KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT aMILIUTYIbI
MaJIbIX KoJieOaHuid, MPSMOJIMHEMHOE PacCIpOCTPaHEHUE CBETA, PA3JIOKEHUE
Oeoro cBeTa B CHEKTpP, M3YYEHHE CBOMCTB HM300paXKCHUS B ILIOCKOM
3epKalie W CBOWCTB H300paX€HUs TMpeaMeTa B COOMpAIONICH JIWH3E,
HAOJFOZICHUE  CIUIOMIHBIX W JIMHEWYAThIX  CIIEKTPOB  W3ITYYCHHS):
CaMOCTOATENIHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
00OpyI0BaHUSs, OMMMCHIBATH XOJI OTIBITA U €r0 PE3YJIbTaThl, (HOPMYITUPOBATH
BEIBOJIBL;

e IPOBOJIUTH TMPU HEOOXOAMMOCTU CEPHUIO MPSMBIX HU3MEPEHHH, OIpeaesss
CpellHee 3HAYeHUE U3MepsIeMoil BeIHYUHbl ((DOKYCHOE pacCTOSHHE
coOuparoieil JuH3bl), OOOCHOBBIBATH BBHIOOp cmocoba HU3MEpPEeHUs
(M3MepuTENBHHOTO IPUOOpPaA);

* POBOJIUTHh  HCCIICIOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIWYUH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPU
PaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HadaJlbHOW CKOPOCTH, TIepHoJa
KOJICOAaHM MaTeMaTHYEeCKOTrO0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yIila OTpaK€HUs CBETa OT yIJia MaJIeHus U yIJia MpejJoMIIEHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEOBaHUE, CaAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH
(bu3MYeCKUX BEIWYWH B BHUJE TAaOMWIl ¥ rpadUKOB, JI€JaTh BBIBOJBI I10
pe3ybTaTaM HCCIIeIOBAHUS;

* IPOBOJIUTH KOCBEHHBIC M3MEPEHUS (DU3UIECKUX BEIIMUWH (CPEIHSST CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPCHHOM [IBIDKCHHH, YCKOPEHHUE
CBOOOTHOTO TMaaCHMsI, KECTKOCTh MPYXKUHBI, KOIPPUIMEHT TpeHHUS
CKOJIBKCHHS, MEXaHW4Yeckas padoTa M MOIIHOCTh, YacTOTa WM IIEPUOJ
KOJICOaHM MaTeMaTHYEeCKOTrO W MPYKHHHOTO MAasTHHUKOB, OITHYECKas
cwia coOuparolmeid JUH3bI, pPaAUOAaKTUBHBIN (QOH): TUIaHUPOBATH
U3MEpPEHUsI, COOMpPaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJHSTH
U3MEpPEHHUs, CIeaysl TPEIJIO)KEHHOW WHCTPYKIMHU, BBIYHCIATH 3HAYCHUE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTATHI C YUETOM 3aJJaHHOMN
IIOIPELTHOCTHA U3MEPEHUN;

« COOJIIOIATh IIPaBUJIa TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ 1abopaTopHbIM
o0opy10BaHUEM;

e pa3nMyaTh OCHOBHBIE TMPHU3HAKM H3YYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHYHBIA HCTOUYHHUK
CBETa, JIy4, TOHKAas JINH34, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAsI MOJIEIIb
aTOMHOTO SJIpa;

 XapaKTEepPU30BaTh NPHUHIMIBI JCHUCTBUS  HM3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX Onucanus (B TOM YHCITE:
CIOUJOMETp, MATYMKU TIOJOXKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJOT, OYKH, IepucKor, (oToanmapar, ONTHYCCKHUE CBETOBOIBI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BuibCOoHA), HCMONAB3YysS 3HAHUS O
CBOMCTBaX (PU3WYECKUX SBIEHUW U  HEOOXOAUMBbIE  (PU3UYECKHE
3aKOHOMEPHOCTH;



* HCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH HM3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB M TEXHOJIOTMUYECKHUX IPOIECCOB
OpU pPELICHUH Yy4eOHO-MPAKTHUECKUX 3a/ay, ONTHUYECKHUE CXEMBbl MJis
MOCTPOCHUS N300PAKEHUI B TNTOCKOM 3€pKaJie U COOMPAIOIIEeH JIMH3E;

e IPUBOAUTH PUMEPHI (HAXOAUTH HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsI (PU3UYECKUX 3HAHUW B TOBCEIHEBHOW KU3HMU IS
oOecrieyeHusi 0€30MAaCHOCTM TMpU  OOpalieHuu ¢ npubopaMu H
TEXHUUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 310POBbs U COOJIIOIEHUSI HOPM
DKOJIOTMYECKOT0 TIOBEACHUS B OKPYKAIOILEH CpeEE;

* OCYLIECTBJIATH NOUCK HH(pOpManmnu puznyeckoro cogepxanus B Untepuere,
CaMOCTOSITENIFHO  (POPMYJUPYST TIOUCKOBBIM 3ampoc, HAXOAUTh MYTH
ONpENENEeHUs] JOCTOBEPHOCTH TMOJYYEHHOW HMH(POpPMalUd Ha OCHOBE
MMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB;

* HCIIOJIb30BAaTh IIPHU BBINOJHEHUM YYEOHBIX 3aJaHUIl HAY4YHO-TIOMYJIIPHYIO
JAUTEpaTypy (HPU3NUECKOTO COAEPKaHUs, CIIPaBOUHbIE MAaTEPUaJIbl, PECYPCHI
cetu IHTEepHeT, BiaaeTb INpPUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

* CO371aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJIbKHX MCTOYHUKOB (PU3NYECKOIO COJEp KAHMS,
myOJUYHO MPEJICTABIATh PE3YyJIbTaThl IPOEKTHOW HIIA MCCIIE0BATENbCKON
NEeATEeNbHOCTH, TMpPU O3TOM TPAMOTHO  HCIOJNb30BaTh  HM3yUYEHHBIN
NOHATUUHBIM anmapar M3ydyaeMoro pasiaena (U3UKA U CONPOBOXKAAThH
BBICTYIUICHWE TIpe3CHTaIMed ¢ y4ETOM OCOOCHHOCTEH ayJuTOpUU
CBEPCTHHUKOB.



