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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QuU3MKE HAa YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
COCTaBJicHA Ha OCHOBE TOJIOKEHUW W TpeOOBaHWU K pe3ysibTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboueii mporpaMMbl BOCIIUTAHUS U
Konnenmun npenogaBanus yaeoHoro npeameTa « Du3nukay.

Conmepxanue mporpaMmbl MO (DU3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS W OpPTaHHW3aIUi0 H3ydeHUs
¢u3uKy Ha JAESITeNbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCSA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmzauuu TpeboBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX TPEIMETOB HA YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3uKe ycTaHaBIMBAET pacmlpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIXCS.

[IporpaMmma mo ¢u3uke paszpaboTaHa C LETbI0 OKAa3aHUS METOAUYECKOM
MOMOIIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMebl 10 y4eOHOMY MTPEIMETY.

dwusuKa SIBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIBKY (QHU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB U
SABJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (QU3NUYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBisieT HauOosee sCHble OOpas3ibl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAHMS, TO €CTh CIOCO0a MOTYYCHHS JOCTOBEPHBIX 3HAHHUIA O MHpE.

OnmHa w3 TWIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHusi COCTOWT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON T'PAMOTHOCTH H
UHTepeca K HayKe y 00y4aronnxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpENAINoOjaraeT OBJIAJCHUE
CIEIYIOIUMHA KOMIIETCHTHOCTSIMH, XapaKTepU3YIOIUMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HayYHOOOBSICHSTHSBIICHHUS,

e OIICHMBATh U MOHMMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHBIE W  HCIOJNB30BaTh  HAay4HBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®@epepanuu, peamu3yOIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKIEHHOW peEIICHUEM



Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (poToKoJ OT 3
nexadpst 2019 r. No [TK4BH).
Hemnusyyenuspusukm:

npHOOpeTEeHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HAay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYIHOM METOJIC MIO3HAHUS U (POpMHUpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHWH O  BO3MOXHBIX  cepax  Oymyiiei
po(heCCHOHAIILHOM JIeATEIBHOCTH, CBA3aHHON ¢ (PU3UKOH, MOArOTOBKA K
JabHENIIeMy 0OyYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHE 3THUX IeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOSHHM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTy4YEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB PpEUICHHs MPOCTEHINIMX pacu€THBIX 3a1ady C
UCTIOJIb30BAHUEM duznueckux MoOJIeNeH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOMIOAAaTh IPUPOJIHBIEC SBJICHUS U BHIIOJIHATH OMBITHI,
nabopaTopHble pabOTBI U DKCHEPUMEHTAJbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

OCBOEHHE NPUEMOB paboThl ¢ mHpoOpMaLueld PU3NIECKOTO COACpIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHUECKOE OlIEHWBaHNE HH(POpMALUY;

3HAaKOMCTBO €O cepaMu npodhecCHOHATBHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (usukoi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEeHb) Ha yYpOBHE OCHOBHOTO OOIIETO

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemselii B mporpamMMe mno (u3uke nepeueHs J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTENb JeJaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBUIYATBHBIX OCOOCHHOCTEM
o0Oy4aromuxcsi, CIUCKa 3KCIEPUMEHTANBHBIX 3a/laHul, MpeJlaraeMblX B paMKax
OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COJEPKXAHUE OBYUYEHUA

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe ABwkeHue. MarepuanpHasg Touyka. (Cuctema OTCU€ra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBWKEHHUsA. PaBHOMEpHOE NpPsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMoNMHENHOE JBHKEeHUE. CpelHssi 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE TMpsiMOsMHEHHOe naBmkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBmkeHHME MO OKpyxHOcTU. [leprog m vacrota obpaiieHus.
JIuneiiHas u yriaoBast CKOpOCTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHHE.

ITepsbiit 3ak0H HptoToHa. Bropoit 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[IpyHIMN Cyneprno3uuuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbXKEHHUSI, CHIIa
TPEHUs IOKOSI, APYTUE BBl TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHEe CBOOOIHOTO
najgeHus. J{Buxenune mianeT BOKpyr Comnua. IlepBasg kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cHiibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexanudeckasgs paboTa W MOIIHOCTb. PaboTa cHI TSKECTH, YHPYTrOCTH,
Tperust. CBs3b dHEpruu u padotel. [loTeHnnanbHas sHEprus Tena, NOJHSATOrO Haj
MOBEPXHOCTHIO 3eMin. [loTeHManbHas SHeprus ckaTtou npykuHbl. Kunetnueckas

DHEPIUsl. Teopema 0 KMHETUYECKOU DHEPTHH.
3aKOHCOXPaHEHUAMEXaHUYECKOUIHEPTUU.
Hemoncmpayuu.
1. HaGmrogenue MexaHMUeCKOTO JBMKEHUS Tela OTHOCUTEIIBHO PAa3HBIX TEI
OTCY€ETA.

2. CpaBHEHME NYTE€ WU TPACKTOPUM JABUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEIBHO Pa3HbIX TEJI OTCUETA.
N3mepeHre cKOpoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUYKEHUS.

4. HccnenoBaHUENPU3HAKOBPABHOYCKOPEHHOTOIBUKEHUS.
HaGnronenue aBM>KeHUS Tella MO0 OKPYKHOCTH.



9.

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

Habmronenne MexaHn4eckux SBICHUHN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIXKEHUU
OTHOCHUTEIIbHO KaOnHeTa (hU3UKH.

3aBHCHMOCTh YCKOPEHHS Tela OT MAacChl Tejla U JCUCTBYIOLIEH Ha HEro
CHJIBI.

Habmronenne paBeHcTBa CUJl MPU B3aUMOACHCTBUHU TEIL.

M3meHeHune Beca Tena npyu yCKOPEHHOM JBUKCHHH.

[lepenaua umMiynbca npyu B3aMMOAEHCTBUH TEL.

[IpeoOpa3oBanus HEPTUU NP B3aUMOJCHCTBUU TEIL.

CoxpaHeHue UMITyJIbCca MPH HEYIIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habnronennepeak THBHOTOIBUYKEHUSI.

CoxpaHeHne MEXaHNYEeCKON SHEPruM MPH CBOOOTHOM IaJICHUU.
CoxpaHeHne MEXaHUYECKOW SHEPTUU MPU ABMKEHUH TeJa Mo AeicTBUEM

IIPY’KUHBI.

Jlabopamopuviepabomsl u onvimeol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIIEHKKH.

OmnpeneneHne cpeHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JIBYDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOpPEHHsS Tela TPHU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJTIOCKOCTH.

HccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHU MPU PABHOYCKOPECHHOM
JBUKCHUH 0€3 HAa4aJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYQJIPHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.
OmnpenenennexkodHPUITMEHTATPEHUSICKOTBKECHHUSL.

OnpeneneHnex ECTKOCTUTIPYKUHEI.

Omnpenenenre paboThl CUIBI TPEHUS TPU PAaBHOMEPHOM JBIKCHUHU Tela
110 TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO H TTOIBUKHOTO OJIOKOB.
W3ydeHne3aKoHacoOXpaHEHUSIIHEPT HH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.



KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EPHOI,
4acToTa, aMIUINTyJa. MaTeMaTndecKuid U IPYKUHHBIN MasTHUKU. [IpeBpaienne
DHEPTUU TP KOJIeOaTETHHOM JIBIKCHHH.

3aryxatomue — kosneOanus.  BwiHyxaeHHble — KojebaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHudeckre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJITHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHA. OTpaxeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN IMOA IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.
HabGnronenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
HabGnrogenue BoIHY X IEHHBIX KOJIEOAHHI U pe30HaHCa.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUIPE30HAHC.

Jlabopamopusiepadomsl u onvimel.

1. OmpezneneHre 4YacTOoThl M IEpUOAa KOJEOAHW MaTeMaTHuecKoro

MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U IEproIa KojaeOaHu NPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEepUoIa KoieOaHul NpyKUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpPUOJA KOJIEOAHWI Ipy3a, MOABELIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KojeOaHHid
NPYXUHHOTO MasATHUKA OT MACChI IPy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenueycKopeHHsiCBOOOIHOTONAACHHUS.

Pa3znen 10. DieKTpOMArHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBIL.

ODJIEKTPOMarHuTHOE  MoJie.  JJEKTpOMAarHuTHble  BONHBL.  CBOKCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOWHCTBa’NEKTPOMArHUTHBIXBOJIH.

2. BonHOBBIECBOMCTBACBETA.
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Jlabopamopuviepabomsl u onvimeol.
1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpens  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pacrnpoctpaneHue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBeta. [lomHoe BHyTpeHHee
OTpakKeHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXXEHUS B
ONTHYECKUXCBETOBOAAX.

Jlmaza. Xom mywedt B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckoma. ['7a3 kKak onruyeckas cucteMa. bIM30pykocTh H
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cera B crnektp. OmnbiTel Hblorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusicBeTa.

Hemoncmpayuu.

[IpssMOIMHEHOEPACTIPOCTPAHEHUECBETA.

OTpaxkeHuecBeTa.

[Tonyyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKajiax.

[Ipenomnenuecsera.

OnTUYeCKUNUCBETOBO/I.

XoJ nyuyer B coOUparoliei JIMH3e.

Xox yder B paCCEeUBArONIEH JIMH3E.

[TonyueHnne n300pakeHUN C TOMOIIIBIO JIUH3.

[Tpunuun aeiicTBus GporoanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Moaenwrnasa.

11. Pa3noxenue 6e50ro cBeTa B CIEKTP.

12. [lomy4yenue 6e50ro cBeTa MpH CJIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuviepabomul u onvimeol.

1. HccrmenoBaHne 3aBUCMMOCTH yIJla OTPaK€HUS CBETOBOIO Jiydya OT yriia
naJIeHus.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. IlonmydeHnue n3o0paxeHHi ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.
Onpenenenue (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIbI coOMparoien
JIVH3BI.
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6. OIBITHI 10 Pa3JI0KECHUIO OeJoro cBeTa B CIICKTP.



7. ONBITBI MO BOCTPHUSTHIO LIBETa MPEAMETOB MPU HUX HAOIIOJECHUHM dYepes
[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmneiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U norniouieHre cBera aroMoM. KBaHThI. JIMHEHYaThIE CIEKTPBI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykmonnas wMopens aromHoro sapa. HM3oromsl. PaauoaxtuBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO M MacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus sinep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIIyYEHHW Ha IKUBbIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbIU3Iy4eHHUS U NOTJIOIEHUS.

2. CHexkTpplpa3InyHbIXTa30B.

3. ChekTpBogopoaa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaGoTacy€TurKanoOHU3UPYIONTUXU3ITYICHUH.

6. Perucrpanus uzimydeHusi NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuviepabomul u onvimeol.

1. HaGnroneHue CrulOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIYYCHHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. W3mepenuepaanoakTuBHOrO(oHa.

IToBTOPUTEIBHO-0000 1AM MOYTb.

[ToBTOpUTENHEHO-0000IAIOIMIKMKA MOYJIb MIPEAHA3HAYEH JJI CUCTeMaTH3aluu
U 0000mIeHUS  TPEIMETHOIO  COAEpKaHMs UM OMNbITa  JAEATEIbHOCTH,
npUOOPETEHHOTO MPHU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TAaKXKe ISl MOATOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY »JK3aMeHY 10 (u3nuke i OO0ydJaroImxcs,
BBIOpABIIMX TOT YUEOHBIH MpPEIMET.

[Ipy “3ydyeHUU JAHHOTO MOXYJS PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUSA
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJIEHUE YMEHUAMH OOBACHATH (pU3myeckue
ABJICHUSI, TPUMEHSS TMOJYYEHHBbIE 3HAHMS, peWaTh 3aJa4d, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.



[IpuHIMNIMANBHO ACATEIBHOCTHBIA XapaKTeP MaHHOTO pasliena pean3yercs
32 C4€T TOro, 4Yro OOydYaroImMecs BBIMOIHIIOT 33JaHus, B KOTOPHIX UM
npeaiaraeTcs:
HAa OCHOBE [IOJIyYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
WCITIOJIb30BaTh HAYYHBIC METOJIBI MCCIICOBAHUS (PU3HMUECKUX SIBICHUH, B TOM
YHUCIIE U1 NPOBEPKU THIOTE3 U MOIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4HbIE OCHOBBI HamOOJEE BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHUYECKOTO UCII0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IPEBPALLCHHS M COXPAHCHHS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue Gu3MKKU Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX

PE3YIBTATOB.

B pesynbprare nzyuenus Gu3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs OyayT cpopMuUpoBaHbl CIIEIYIONIME JTUYHOCTHBIE PE3yJIbTaThl B

YacTu:

e 1) IaTPHOTHYECKOTOBOCTIMTAHMSA:

e — NPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(hbU3MYeCcKON HAYKU;

e — IIECHHOCTHOE OTHOIICHHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpaKIaHCKOIr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e — FOTOBHOCTh K aKTUBHOMY Y4acCTHIO B 00OCYXJIE€HUU OOIIECTBEHHO3HAYNMbBIXH
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NMPUMEHEHHEM JOCTUKCHHIMA
buzukwy;

e — OCO3HaHUWE BAKHOCTH MOPAJIbHO-ITUUYECKUX NPUHLMUIIOB B JEATEIBHOCTH
YYEHOTIO;

e 3)3CTEeTHYeCKOTOBOCTIUTAHUSA:

e — BOCIpPHUATHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TrapMOHUYHOIO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTUHAYYHOTOIO3HAHMS:

e — OCO3HAHHME LIEHHOCTU (U3UYECKONM HAyKHM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MMPA, OCHOBBI Pa3BUTHUS TEXHOJOTHMH, BaXKHEHIIEH COCTABIIAIOLIEH
KYJbTYpPBIL;



— pa3BUTHE HAay4YHOW JIO0O3HATEIBLHOCTH, MHTEpeEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) d¢opvmupoBaHMs  KYJbTYpPbl  3A0POBbSI M  3MOLMOHAJBHOIO
0J1aronoJryyus:

— OCO3HaHWE€ IIeHHOCTH Oe30macHoro oOpa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BaKHOCTH NpaBWJ O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOpTE, HA JOPOrax, C 3JIEKTPUYECKUM M TEIUIOBHIM OOOpPYAOBAaHHEM B
JOMAlIHUX YCIIOBHUSIX;

—c(opMUpOBaHHOCTh HaBbIKa pediieKcuu, TpU3HAHKWE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) TPy10BOrOBOCIIUTAHUS

— AKTHBHO€ Yy4YacTHE€ B PEUICHUM MPAKTHYECKUX 3anad (B paMKax CEMBbH,
oOpa3oBaTeNbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U
COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

— UHTEpeC K MPAKTHUECKOMY W3YUEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3KOJIOTrH4eCKOTOBOCIIMTAHUSA

— OpHEHTallUs Ha MpUMEHEHHE (U3MYECKUX 3HAHMW JJI1 pelleHHs 3a1ad B
00JIaCTU OKpY’Kalollel cpenapbl, IJIAaHUPOBAHMS TOCTYNKOB W OLEHKH HUX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEW CPEJIbl;

— OCO3HaHME TJ00ATBLHOTO XapakTepa HKOJOTHYECKUX MpoOJeM U MyTed HX
peleHus;

8) ajanTanum K M3MEHSIIOUIUMCH YCJOBUSIM COUMAJIBLHOW M NPHPOAHOI
cpeabl:

— MOTPeOHOCTh BO B3aMMOJCHCTBUU MPHU BBINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,

— TOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YE€PE3 MNPAKTUYECKYIO
NEATENIbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HcIie (OPMYIUPOBAThH
UJeH, OHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBJICHUAIX;

— OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEN B 00J1aCTH
(busuKwy;

— IUIAaHUPOBAHUE CBOETO PAa3BUTHUSI B MPUOOPETEHUU HOBBIX (PUIUYECKHUX
3HAHUM;

— CTPEMJICHHE AHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3M IPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUIA;

—OLICHKAa CBOMX JEUCTBUM C Y4YETOM BIMSHUS HA OKPYXKAWIIYIO Cpexdy,
BO3MOYHBIX TJI0OQIBHBIX MOCIEACTBUH.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabprare OcBOCHHS TPOTPaMMBI MO (HU3UKE HAa ypPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOyuaromierocs OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIOUYAIOIINE I03HABATEIbHBIC YHUBEPCATbHBIC yUeOHbIC IeHCTBHS,
KOMMYHUKAaTHBHbIC  yYHUBEpCAJbHbIE  Y4YeOHbIE  JCHCTBUS, PETYJIATUBHBIC
YHUBEpCAIbHbIC YYeOHbIC JICHCTBHUSL.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue AeicTBUA:

BBISIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPH3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS IS
000011IeHNS ¥ CPaBHEHUS;

BBISIBIISATh 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIFOICHUSAX, OTHOCAIINXCS K (DU3UYECKUM SIBIICHUSM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH W3YYCHUU (PUBNIECKUX
SIBJICHUM ¥ MPOIIECCOB, JIETIaTh BBIBOJBI C UCIOJIB30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(bU3UYEeCKUX BEINYWH;

CaMOCTOSITEJILHO BBIOMpaTh CHOCOO0 pelieHus y4dyeOHOM ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BapHAHTOB PEIICHHUs, BHIOOpP HamOojee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBrbiencciienoBarebcKHeeHCTBHA:

UCIIOJIb30BaTh BOIIPOCHI KAK UCCIEA0BATENBCKUIT HHCTPYMEHT MTO3HAHUS;
MIPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3NUecKuil IKCIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUYECKOrO
SIBJICHUS,

OIICHMBAaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yjbTaTam
IPOBEAEHHOTO HAOIIOCHUS, OTIBITA, UCCIICIOBAHNS,

MPOTHO3WPOBATh  BO3MOXXHOE JaNbHEWIee pa3BUTHE (PU3NIECKUX
MPOIIECCOB, & TAK)KE BBIJIBUTAThH MPEATIONOKECHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:



OPUMEHATH Pa3INYHble METOAbl, MHCTPYMEHTBI M 3aIPOCHI MPU MOUCKE U
orOope MH(MOPMALMK WM JAHHBIX C Y4YETOM MpPEIIOKEHHOW ydeOHOI
dbu3ndecKoil 3a1a4u;

aHAJM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3IUYHBIX BUIOB U (OPM IMpEICTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMANbHYIO (OpMy TMpeacTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMHU.

KoMMmyHuKaTHBHBIEYyHUBepPCAJIbHbIeyYeOHble1eiCTBHUS:

B XO0JI¢ OOCYXIEHMsI y4yeOHOro maTepuana, pe3yslbTaToB JabOpaTOpHbIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOM TEMBI U
BBICKA3bIBaTh WJEH, HALICJICHHBIE HA PEIICHHE 3aJa4d WU MOAJEpKAHUE
OJ1arokenaTeIbHOCTU OOIICHNUS;

CONOCTABIAATh CBOM CYXKJEHHUA C CYXKICHUSIMH JPYTUX YYACTHUKOB
Jranora, oOHapyKUBaTh Pa3IU4KMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABIATh PE3YIbTAThl BHIIOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIEI0BAHUS, IPOEKTA);

IIOHMMAaTb W HCIOJb30BaTh  IPEUMYILIECTBA  KOMAHJIHOM U
UHAMBUAYAIbHON pabOThl MPU pPEIIEHUH KOHKPETHOW (PU3NYEeCKOn
po0JIeMbl;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JMOCTHKEHUIO: paclpeiessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITMIOJHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HANPABICHUIO W KOOPAUHHUPYS CBOU JACHCTBUSA C JAPYTHMMH
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaja B OOLIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOLINX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHIMBUAYaAJIbHOE, MPHUHATUE PELIEHUS B TCPYIIE, NPUHATHE PELICHUI
rpynmoiu);



CaMOCTOSITENIbHO COCTaBIISTh AJITOPUTM PEIlIeHUsT PU3NUECKON 3a1auu UIH
IUTaHa HMCCIIEJIOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTHPOBATH IPEIJIAracMble BAPUAHTHI PELICHU;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPO.HI), SMOIUOHAJIbHBINNHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYallUU U NIPEIaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATHP TPUYUHBI  JIOCTIDKEHUS  (HEJOCTHIKEHHUs) Pe3yJbTaToOB
NESITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(U3MYECKOr0 HUCCIEJOBaHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENTLCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBATb COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUM;

CTaBUTh c€0sl HA MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npU3HaBaTh CBOE MPaBO HA OMMOKY IPU peHIeHUH PU3NYECKUX 33134 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE YK€ IPABO APYroro.

MNPEAMETHBIE PE3YJIBTATDBI
K xonIy 00yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHATHUS: CHUCTeMa OTcYéTa, MaTepualibHash ToOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO JBWXKEHUsA, AchopMarius
(ympyrasi, miuacTU4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh W TIEPETPYy3KH, LEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TEINO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITbHO30PKOCTD,
CIIEKTPBI UCITyCKAHUS W TIOTJIOMICHUS, aibda, 0eTa- U raMMa-u3IIy4eHus,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyarh sIBJIeHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEIHOE
JBIKCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE
najicHUue TeJ, PABHOMEPHOE JIBIDKCHHE 1O OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, PEaKTUBHOE IBIDKCHHE, KOJieOaTeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBHKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJMHENWHOE PaCHpOCTPAHEHHE, OTPAKEHHE U TPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUe 0eJIoro CBeTa B
CIEKTp ¥ CIOXKEHHE CIEeKTPaJbHBIX I[BETOB, JMCIIEPCUS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa



U3TyUYEHHs) TI0 ONMCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TPOSBJICHHE HM3YyUYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpy)XaromeMm Mupe (B TOM 4Yucie (U3MYECKHue SIBICHHUS B IMPHUPOJE:
NPUJIUBBI U OTIUBHI, IBIKEeHUE TuTaHeT COTHEYHOH CUCTEMBI, PEaKTHBHOE
JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHNE, CEUCMUYECKHME BOJHBI, I[yHAaMH, 3XO0, I[BETa TeJ,
ONTUYECKUE SIBJICHHUSI B MPHUPOJE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPapUOJIETOBOTO M PEHTITCHOBCKOTO M3JIY4YCHHH, €CTECTBEHHBIH
paMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaTuOaKTHBHOE HU3ITydCHHE
OPUPOJIHBIX  MHUHEpajoB, JACUCTBHE  PAJUOAKTHUBHBIX  M3IYYCHUN
HAOPTraHMW3M YEeJIOBEKa), MPHU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 3a/adyy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU;

OMUCHIBATh U3yUEHHBIC CBOMCTBA TeNl U (U3UYECKUE SBJICHHUS, UCIIONb3YS
¢usnyeckue BENUYMHBI (CpeqHSss U MTHOBEHHas CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBIKEHUH, YCKOpPEHHE, MEepeMElIeHHEe, MyTh, yrioBas
CKOPOCTh, CHWJa TPEHHUs, CWja YIPYTOCTH, CHJIA TSHKECTH, YCKOPECHHE
CBOOOMHOTO TAJeHUs, BEC Teia, HWMITYJIbC TeJla, WMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHLHUANbHAs JSHEPrusl Tena,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMAJIbHAS IHEPIHsl CHKATOU
NpYXUHBI, KHHETWYECKas DSHEPrus, IOJHAs MeXaHWJecKas JHEprus,
NIEPUOJ U YacTOTa KOoieOaHWH, ITTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEbl), IPU OMUCAHUH
IPAaBWJIBHO TPAKTOBATh (DU3MUYECKUNW CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HAYEeHNUS] U €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBANOINNE JAaHHYIO (U3MYECKYIO BEIUYHMHY C JPYTHMH BEIMYHWHAMM,
CTPOUTH TPaPUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIHYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHHUs PHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,
OPUHLIUI CYNEpPHO3UIMN CHJI, TPUHLIUI OTHOCHTENbHOCTH [anuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHUS WUMITYJbCa, 3aKOHBI OTPAKCHUS U
NIPEIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsAA0BOTO M MaCCOBOTO UHUCEI
OpU SACPHBIX PEAKIMSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aMUCBIBATh €0 MAaTEMaTHYECKOE BBIPAKECHUE;

OOBSACHATh (U3MYECKHE TPOIECChl W CBOMCTBA TEN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX



IIaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (OMMparoluecs Ha cucreMy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCIOBHUS 3aJayd 3alUChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATH HEJOCTAIOIINE WM W30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE AJISi PELICHUs], TPOBOJUTH PACUETHI U
OLICHMBATh PEAJTUCTUYHOCTh TMOJYYEHHOTO 3HA4YeHUs  (Pu3nyeckon
BEJIMYMHBIL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pELIUTh MNP MOMOIIHU
($u3NYECKUX METONOB, MCIOIb3Yysl OMHCAHHE HCCIIEIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPAaBUWJIBHOCTh MOPSIKA
NPOBEJCHUS]  UCCJEJOBAHMSI, JIeJlaThb  BBIBOJbBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNA WU
¢usnyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpAaHEHUS SHEPTUM, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYNKUHHOTO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KOJI€OaHUH, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEeHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300paKeHHUsl TpeaMera B coOuparomiei
JMH3€, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3Iy4YEHUS):
CaMOCTOSITEJIbBHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o00OpyIOBaHusl, OMNHUCHIBATHL XOJ  ONBITA U  €ro  pe3yJbTaThl,
(dbopMyupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeernsis
CpelHee 3HayeHUuEe u3MepsieMoll BenuuyuHbl (POKYCHOE pacCTOsSTHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP cHoco0a U3MEpPEHUs
(M3MepuUTETHLHOTO MPUOOpPa);

OPOBOANUTH HCCIEAOBAHME 3aBUCUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HauyaJbHOM CKOpPOCTH, Mepuoia
KOJICOaHUI MaTeMaTHYeCKOro MasTHUKAa OT JJIMHbl HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yrila MaJeHUs W yria MpejoMJIeHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IMOJTYYEHHOM  3aBUCHUMOCTH
bu3nuecKkux BETUYMH B BUAE TaONMIl U TpapUKOB, J1€aTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUS;



IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella MpH pPaBHOYCKOPEHHOM JBIKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTb MPYKHUHBI, KOAIPPUIIUEHT
TPEHUs! CKOJBXKEHUS, MEXaHWdeckas padoTa M MOIIHOCThb, YacTOTa M
nepuoJl KojeOaHuii MaTeMaTH4yecKoro U TMPYKUHHOTO MAasSTHHUKOB,
ONTHYECKass Cuja coOuparomield JHH3bI, PaTUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCHEPUMEHTATIbHYIO YCTAaHOBKY U
BBINIOJIHATh U3MEPEHHUSI, CIENysl MPEI0KEHHON UHCTPYKIMHU, BBIYUCISATH
3HAYE€HHE BEJIMYMUHBI U aHATTM3UPOBATH MOIYYEHHBIE PE3YJIbTaThl C YYETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuia TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
o0opymoBaHuEM;

paziMyaTh OCHOBHbIE NPU3HAKM M3YUYEHHBIX (PU3NYECKUX MOJEIEeH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYEUYHBIM HCTOUYHUK
cBeTa, JydY, TOHKas JHH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO fJIpa;

XapaKTepu30BaTh MPUHIUNBI JACHCTBUA HW3YYEHHBIX NPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CIUJOMETp, NaTYUKU TIOJIO)KEHHS, PACCTOSIHUSI U YCKOPEHHsS, DPaKeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO03MMETp, Kamepa Bunbcona), ucCmonb3ys 3HaHHS O
CBOMCTBaxX (U3MUECKUX SBJICHUM U  HeoOXoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIE PUCYHKU U3YyUYEHHBIX TE€XHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3aJad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS N300paXKEHUI B MIIOCKOM 3epKalie U coOUparolen JMH3e;
OPUBOAUTH  MpUMEPHl  (HAXOAUTh  MH(QOpMALMIO O  TIPUMEPAX)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU U oOecrieyeHus: 0€30MacHOCTH MPH OOpalleHHH ¢ MPpUOOpamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH Cpejie;

OCYILIECTBIATh MOUCK HWHpOpMaMU  (HU3UYECKOTO COAEpKaHUA B
HuTepHeTe, caMoCTOATEIbHO (HOPMYIHUPYS TOMCKOBBINA 3aMpoc, HAXOAUTh
MyTH OTPEJENICHUsI JOCTOBEPHOCTH MOTYYEHHON MH(POpPMAIUU HA OCHOBE
UMEIOIINXCS 3HAHUM U IOTOJIHUTEIbHBIX UCTOYHUKOB,;

UCITI0JI30BATh MPHU BBINOJIHEHUH y4E€OHBIX 33JJaHUN HAayYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3UUECKOrO  COJEpkKaHUs, CIPABOYHbIE MAaTepUalbl,



pecypchl cetu MHTEpHET, BIafeTh MpUEMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHQOpPMALUM U3 HECKOJIbKUX HCTOYHUKOB (DU3NYECKOTO COIACpPKAHMA,
nyOJIMYHO MPEACTABIATH PE3YIbTAaThl IPOEKTHOM MM MCCIIEI0BATEIbCKOM
NESITETPHOCTH, TPU ITOM TPAMOTHO  WCIIOJIb30BaTh  HM3YYCHHBIH
NOHATUMHBIN ammapar HM3y4aeMoro pasaena (U3UKH U COIMpPOBOXKAATH
BBICTYIJICHHE TMpe3eHTalueil ¢ yd4éToM OCOOCHHOCTEW ayJuTOpHU
CBEPCTHHUKOB.



9 KJIACC

KosanyecTBouyacon DJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIEpeCyPCHI

Ne HaumeHoBaHuMepas3aeioB U
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnuecknepadorsl

Pa3zgen 1.MexannuecKHuesiBJeHHUS

11 MexaHn4eckoe ABUKEHUE U 10 1 bubmuorexa [{OK
' CIOCOOBI €0 OIMHUCAHMS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 5 2 1
SAMOACHCTBACTEN 0 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3 10 3
AKOHBICOXPARCHHA https://m.edsoo.ru/7f41a4a6
Uroronopazneny 40
Pa3zgen 2.Mexannueckue KoJe0aHuss U BOJIHEI
bubnunorexa [IOK
2.1 M 0 7 3
CHAHITICCRICKOTCOAHMA https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
2.2 M .3 8 1 3
CXAHIHECKUCEBOHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroronopazneny 15
Pa3zgen 3.2/ieKkTpoMarHuTHoOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHbI
31 DNEeKTPOMarHuTHOE MOoJe U 6 5 bubmmoreka [JOK
' 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Nroronopazneny 6
Pa3znen 4.CBeToBbIesIBJICHUS
but6mmoreka [IOK
4.1 3 6 2
AKOHBIPACTPOCTPAHCHIICECTA https://m.edsoo.ru/7f41a4a6




bubnunorexa [IOK
4.2 JIMH3BI 1 ONTHYECKUETTPHOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
43 Paznoxenue Gemoro cBeTa B 3 ) bubnunorexa [IOK
) CIIEKTP https://m.edsoo.ru/7f41ad4a6
Wroronopazneny 15
Pa3zgen 5. KBanToBbIesIBJICHUS
51 Hcnyckanue u MOIVIOLIEHUE CBETa 4 1 bu6nunorexa [IOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
32 CTpoenneaToMHOrospa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. ! 1
5.3 JIEpHBbIEPEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Wroronopazneny 17
Pasznea 6.I1oBTOPHUTEIHLHO-0000 1A IIMITMOTYJIb
[ToBTOpenue u 0600IIEHNE
6.1 coJiepkaHus Kypca Gu3uku 3a 7-9 9 2 Bubmmorexa [IOK
' AP P https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7
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