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COJAEPXAHUE
9 KJIACC
Pasznen 8. Mexannueckue siBJeHHS.

Mexannyeckoe JBWKeHUe. MarepuanpHas Touka. Cucrema otrcuéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOI0 JBMKEHUsA. PaBHOMEpHOE MPsAMOJIMHEHOE NBMKeHUE. HepaBHOMEpHOE MPSMOIMHENHOE
nBukeHue. CpeiHssi U MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBH)KEHUU.

VYckopenue. PaBHoyckopeHHOE npsiMosInHelHoe BmkeHne. CBoOoiHoe nagenue. OnbITel [ ammies.

PaBHOMepHOE nBMXKEHHE MO OKpYXHOCTH. [lepron u yactota oOpamienus. JIuHeitHas U yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHNE.

[IepBbiii 3akoH Hprorona. Bropoi 3akoH Herorona. Tperumit 3akoH Herorona. IlpuHnmn
CYIEPIIO3ULUH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: CHJIa TPEHUS CKOJIBKEHUS, CHJIA TPEHHUS MOKOA,
JIpyrue BUABI TPEHU.

Cuna TSXKECTH M 3aKOH BCEMHPHOTO TSTOTEHUS. YCKOpeHHEe CBOOOJHOro majeHus. JBmwkeHue
mianeT Bokpyr Connua. IlepBas kocMudeckast ckopocTs. HeBecoMOCTh U neperpysku.

PaBHOBecne marepuanpHOW TOukH. AOcomoTHO TBEpAOE Teno. PaBHOBecme TBEpAOTO Tena C
3aKpEIUIEHHOM 0ChIO BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynec Tena. M3menenne ummynbca. MMmnynbse cuibl. 3akOH cCOXpaHEHUs] UMITyJibca. PeakTuBHOE
JIBUKECHHE.

Mexannyeckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TskecTH, ynpyroct, TpeHus. CBsi3b SHEPrUu U
paboTsl. [loTennuanbHas sHeprus Telna, NOJHATOTO Haj MOBEPXHOCTHIO 3eMid. [loTeHanbHas sHeprus
ckaroi mpyxkunbl. Kunetnueckass sHeprusi. Teopema O KUHETHYECKOW SHEPruU. 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPTUH.

Hemoncmpayuu.

Habnronenne MexaHU4ecKoro JBMKEHUS Tela OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

CpaBHeHue myTedl U TPAeKTOPUH JABM)KEHHS OIHOTO U TOTO K€ Tejda OTHOCUTEJIBHO Pa3HbIX TEI
oTCcY€ra.

W3mepenune CKOPOCTH U YCKOPEHUS NMPSMOJIMHENHOTO IBHKEHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKCHHUS.

HaGnronenue nBuxkeHus Tena 1Mo OKpYKHOCTH.

HaGnronenne MexaHWYeCcKHX SIBICHUH, NMPOUCXOMANIMX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KEHHHM OTHOCHUTEJIHO KaOuHeTa (DU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Te€Jla OT MACChl Tela U JEMCTBYIOUIEH Ha HETO CUIIBI.

8. HabmoneHue paBeHCTBa CUII IPU B3aUMOJEHCTBUU TeJ.

9. HM3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKECHHUH.

10. Ilepenaya umirysbca Ipu B3aUMOJCHCTBUU TE.

11. TIpeoOpa3oBaHusl SHEPTUU NIPH B3aUMOICHCTBUH Tell.

12. CoxpaHeHue uMIysbca Py HEYIPYTOM B3aUMOJIEHCTBUM.

13. CoxpaHeHHue UMITyJIbCa IPU A0COTIOTHO YIIPYIOM B3aUMO/ICHCTBHH.

14. HaGnroieHue peakTUBHOTO JIBUKECHUS.

15. CoxpaHeHHE MEXaHUYECKOM SHEPTUH NMPH CBOOOTHOM IMaJACHUH.
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CoxpaHeHre MEXaHUUECKON PHEPIUU IIPHU IBWKEHUU TeJa M0 J€HCTBUEM MIPYKUHBI.
Jlabopamopusie padomot u onvimel.

KoncrpynpoBanue Tpakra Juisi pa3roHa W JajJbHEUILET0 PAaBHOMEPHOIO JBHKECHUS IIapHKa WU
TEJICKKH.

OmnpeneneHue cpeqHel CKOPOCTH CKOJBKEHHS OpycKa WM JBIDKEHHS IIapHKa M0 HAKIOHHOMN
TUTOCKOCTH.

OmnpeneneHne yCKOpEHUs Teja MPH PAaBHOYCKOPEHHOM JBIDKECHHH TI0 HAKIIOHHOH IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBIKEHHUHU 0e3 HauyalbHOU
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIIM MpPU PABHOYCKOPEHHOM JIBWKCHHH 0e3 HadalbHOH CKOPOCTH IYTH
OTHOCATCA KaK pAJ HEYETHBIX YUCCJI, TO COOTBETCTBYIOIIHEC ITPOMEIKYTKH BPEMEHU OJIMHAKOBEI.
HCCHCI[OBaHI/IC 3aBUCUMOCTHU CUJIbI TPCHUA CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O JaBJICHUA.
Omnpenenenue kKodPPUIIMEHTA TPEHUS CKOTBKEHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTbl CHIIBI TPEHHS NMPU PAaBHOMEPHOM JIBKEHUM Tejla 0 TOPU30HTAJIBHOMN
MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH MOABEME T'Py3a C UCTIOIH30BAHUEM HETIOABIKHOTO U
TTOJIBHYKHOTO OJIOKOB.

MN3ydenune 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA M BOJHBI.

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTepUCTUKU KOJIeOaHUil: MEpUO, YacTOTa, aMIUIUTY/a.

MareMaTtuueckuii ¥ Ipy>KUHHBIN MasTHUKH. [IpeBparieHue 3Hepruu mpy KoJieOaTeTbHOM JIBH)KCHHH.

3aryxatomue Konebanus. Beinyxnennbie konebanus. Pezonanc. Mexanudeckue BoJiHbl. CBOMCTBA

MeXaHW4YecKux BoOJH. IlpomonbHble U momepeyHble BOJHBL. JIIMHA BOJIHBI M CKOPOCTH €&
pacnpocTpaHeHus. MexaHnueckre BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJIHBI.
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3Byk. [')poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIbI TSHKECTH U CHIIBI YIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmroienue BBIHYKIEHHBIX KOJIEOaHHI U pe30HAHCa.

Pacrmipoctpanenue mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmroenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI pE30HAHC.

Jlabopamopusie padomot u onvimel.

OmnpenerneHne 4acTOThl U MEpHOa KoleOaHUH MaTeMaTHUECKOTO MasiTHUKA.

OmnpenerneHne 4acTOThl U MepHoa KoieOaHUH Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCHMOCTH MEpHOJa KOJIeOaHNU MOABEILIEHHOTO K HUTH I'py3a OT JJIUHbBI HUTH.
HccnenoBanue 3aBUCUMOCTH MEPHOA KOJIEOAHNH MPYKMHHOTO MagTHUKA OT MACChl Ipy3a.
IIpoBepka HE3aBUCUMOCTH NEepHOIa KoJiebaHuil rpy3a, MOABEHIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD NIepro/ia KoJeOaHUH MPYKUHHOTO MasTHHKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenune yckopeHHst CBOOOHOTO MaJCHUsI.

Pazgen 10. D1eKTpoMarauTHoOe 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.
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SHCKTpOMaFHI/ITHOC IIOJIC. BJIGKTpOMaI‘HI/ITHBIe BosiHbl. CBolicTBa OJICKTPOMArduTHBIX BOJIH.

[[Ixana 3MeKTpOMAarHUTHBIX BOJIH. MICOJIB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

1.
2.

1.

OnekTpoMarHuTHass — npupojga cBera. CkopocTh cBera. BonHOBBIE  CBOWCTBAa  CBeTa.

Hemoncmpayuu.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoJtHOBEIE CBOMCTBA CBETA.

Jlabopamopubvie padomot u onvimel.
N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIUIbI0 MOOMIIBHOTO TenedoHa.

Pazgen 11. CBeToBbIe SIBJEHMA.

JlyyeBast monenb cBera. Mcrounuku csera. [IpsimonmHeiiHOe pacrpocTpaHeHHE CBETa. 3aTMEHMUS
Counna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkOH OTpakKeHUs CBETA.

[Ipenomnienne cBera. 3akoH mperaomieHus cBera. [lojlHO€ BHYTpeHHEe OTpaKE€HHE CBeETaA.
Hcnosnr30BaHme TTOJITHOTO BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBECTOBOAAX.

Jlunza. Xox mydeit B muH3ze. OnTrueckas cuctema (poroamnmapaTa, MUKPOCKOIIa U Teneckomna. ['na3
KaK OINTHYecKas cucreMa. bn3opyKkocTh U AaTbHO30PKOCTb.

Paznoxxenne Oemoro cmeera B crekTp. Onbitel HptoToHa. CroXeHHE CHEKTPAIBHBIX IIBETOB.
Hucnepcus ceera.
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Hemoncmpayuu.

[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyyenue n300pakeHUI B TUIOCKOM, BOTHYTOM W BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHYEeCKUN CBETOBO/I.

Xox mydeii B coOuparoliieit TuH3e.

XoJ ayder B pacCEUBarOLLEH JIMH3E.

[Tonyuenue n300pakeHH ¢ TOMOMIBIO JIMH3.

[Ipunnum neficTBus Goroarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

. Mopens riasa.
. Paznoxenue 6emoro cBera B CIIEKTP.
. [Tonydenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopusie padomot u onvimel.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAaKEHUSI CBETOBOTO JIyda OT YIJIa IaICHNUS.

N3yueHne xapakTepucTUK U300pakeHUs IpeaMeTa B IFIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH yrjla IIPEJOMIIEHUS] CBETOBOTO JIyda OT yIJIa MaJeHUs Ha T'PaHULE
«BO3LYX—CTEKIIO».

[Tomy4yenne n300paXkeHMI C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Omnpenenenne GOKYCHOTO PacCTOSHUS M ONITUYECKOHN CHIIBI COOMpArOLIEeH TUH3BI.

OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OmnBITH IO BOCTIPUATHIO I[BETA IPEMETOB NP UX HAOIIOACHUH Yepe3 LIBETOBBIC (PHIIBTPHI.

4



Pa3znen 12. KBaHTOBBIE SIBJEHHUS.

OmnbiTel Pesepdopna m mmanerapHas mojens aroma. Mopenb atoma bopa. Hcemyckanue u
noryionieHue ceera atoMoM. KBaHTel. JInHelyaTsie ClIEKTPBI.

PamnoaktuBHOCTE. Anbda, Oera- W ramma-usiaydeHus. CTpoeHue aToMHOTO sapa. HykimoHHas
MOJIeJIb aTOMHOTO sjipa. M3oTomnsl. Pagnoaktusueie npespaiienus. [lepuos nmomypacnaaa aTOMHBIX siiep.

SAnepHble peakiuy. 3aKOHBI COXPAHEHUsI 3apPsI0BOTO U MAaCCOBOTO YHCENL. DHEPTHUS CBS3H aTOMHBIX
sinep. CBsi3b Macchbl U 3Hepruu. Peakuuu cuntes3a u aenenus saep. Mcrounuku sneprun CostHIla 1 3BE3I.

Snepnas sHepreTuka. JledcTBUs paguOaKTUBHBIX U3JTyYEHUN HA JKUBBIE OPraHU3MBI.
Hemoncmpayuu.

CHGKTpBI H3JTYUCHUA U MOTJIOICHUS.

CrieKTphl pa3Iu4HbIX Ia30B.

CriexTp BoAOpO/Ia.

HaGnronenue tpexoB B kamepe Buibcona.

Pabota cuérunka HOHU3UPYIOIINX U3TYUSHH.

Perncrpanus nsiydeHns NpupoaHBIX MUHEPAIOB U IIPOTYKTOB.

ook wN -

Jlabopamopnuie padbomul u onvimel.

1. HaOxnromeHue CIJIONTHBIX U IMHEHUYATHIX CIIEKTPOB U3ITy9ICHUSI.
2. HccnenoBaHue TPEKOB: M3MEPEHNE YHEPTUN YACTHIIHI IO TOPMO3HOMY IyTH (TI0 poTorpadusim).
3. H3mepeHune paguoakTHBHOTO (OHA.

IHoBTOPUTENHbHO-00001IAKOIIUIT MOTYJIb.

[ToBTOpUTEIIEHO-0000IIAFOIINIT  MOIYJIb TpEIHA3HAYEH Ui CUCTEMaTH3allMd W 000OMIeHHUS
MPEMETHOTO COJICP)KAHUS W OIBITa JESTEIBHOCTH, NMPUOOPETEHHOTO MPH HM3YYECHHH BCETrO Kypca
bu3nKK, a TakKe Ui MOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 5K3aMEHY Mo (U3UKe JUIs
00yJaroIuXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

HpI/I HU3YUYCHHUU NAHHOI'O MOIAYJIS PCAIM3YHOTCA U CHUCTCMATU3UPYIOTCA BUABL ACATCIBHOCTH, HA
OCHOBC KOTOPBIX oOecreynBaeTcs JAOCTUIKCHUC TIPEAMCTHBIX W MCETAIIPCIMCTHBIX INNIAHUPYCMBIX
PE3yJIbTATOB O6y‘ICHI/I${, (1)OpMI/IpyeTC$I C€CTCCTBCHHOHAYYHAad I'paMOTHOCTb: OCBOCHUC HAYYHbBIX MCTOJO0B
HCCICO0BAaHUA SIBJICHU I npupoAbl U TEXHUKHU, OBJIAACHUC YMCHUSAMU 00BSICHATE (1)I/ISI/IIIGCKI/I€ SIBJICHHA,
MPUMCHSS TIOJIYYCHHBIC 3HAHU A, PCHIATDh 3a/la4uU, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPHUMCHTAJILHBIC.

HpI/IHI_II/IHI/IaJIBHO JIeSITEIbHOCTHBIN XapaKTep AaHHOTO pasaciia pCaiM3yeTcCsa 3a CUéT TOI0, 4YTO
o6yqa10mnecsl BBIITOJIHAROT 3alaHW, B KOTOPBIX UM IIPCJIaracTcs:

Ha OCHOBE TMOJyYEHHBIX 3HAHUU pACMO3HaBaTh U HAYYHO OOBSICHITH (DU3UYECKUE SBICHUS B
OKpYXalollel MpUpo/ie ¥ NOBCEIHEBHOM KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOAbI UCCIICIOBAHMNA (I)I/IBI/I‘-ICCKI/IX HBJ'IeHHfI, B TOM YHCJIC I IIPOBCPKU
THUIIOTE3 U NNOJYUYCHUA TCOPECTHUICCKUX BBIBOIOB;



O0OBSICHATH HAay4YHBIC OCHOBBLI Han0oJIee BaXKHBIX Z[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/If/’I, HaIrpuMmcep,
IMPAKTUYCCKOI'0 MCIIOJB30BAHUA PA3JIMYHBIX MCTOYHUKOB SHCPTMU HAa OCHOBC 3aKOHA IMPCBpalllCHUA U
COXpPaHCHUSA BCEX U3BCCTHBIX BUAOB SHCPIUH.



INJIAHUPYEMBIE PE3YJIbTATBI

N3ydyenue ¢Gu3NKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS HANpPaBJICHO Ha JOCTHXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.

B pesynbraTe u3yueHus (U3MKU Ha YpOBHE OCHOBHOIO oOlIero oOpa3oBaHMs y 0Oydarouierocs
OyayT cOpPMHUPOBAHBI CIICIYIONTUE IMYHOCTHBIC PE3YIbTATHI B YACTHU:

. 1) naTpHOTHYECKOr0 BOCTIMTAHUS:

. —TpOSIBIIGHUE WHTEpeca K HCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOHN (u3nyeckon
HayKH;

. —IIEHHOCTHOE OTHOLIEHHUE K JIOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

. 2) rpaIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

. —TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJIEHUM OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
npo0sieM, CBA3aHHBIX C TPAKTUUECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

. —OCO3HaHNE BAKHOCTU MOPAJIbHO-3THYECKHUX ITPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

. 3) 3cTeTH4ecKoro BOCIIMTAHMS:

. —BOCHPUATHE OSCTETHUUECKUX KayecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

o 4) EHHOCTH HAYYHOI'0 IMO3HAHUSA:

. —O0CO3HaHHE [IEHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHN, BAXKHEUILIEH COCTABJISIONIEH KYJIbTYpHI;

. —pa3BUTHE Hay4YHOH JIF0003HATENBHOCTH, HHTEPECA K UCCIIEIOBATENIbCKOM 1€ATEIbHOCTH;

. 5) popMupoBaHus KYJIbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1AT0NOJYyYHs:

. —O0CO3HaHHE IIEHHOCTH 0e30MacHOro oOpas3a >KW3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,

BAYKHOCTH IPAaBHJI OE30MACHOTO MOBEACHUS HAa TPAHCIOPTE, HA JOPOTaX, C 3JIEKTPUUECKUM U TEIIOBBIM
000pyI0BaHKEM B JOMAIIHUX YCIOBHSIX;

. —chOopMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO Ke
IpaBa y Ipyroro 4ejoBeKa;

. 6) TPy10BOr0 BOCIIUTAHMS:

. —aKTUBHOE YdYacTHe B pEIICHWH NPaKTHUYECKUX 3ahay (B paMKaxX CeMbH, 00pa3oBaTeIbHON

OpraHM3aliy, ropoja, Kpas) TEeXHOJIOTMYECKOW W COLMaIbHOW HAMpaBlIEHHOCTH, TPEOYIOUIMX B TOM
yuciie U GU3NYECKUX 3HAHUI;

o —HMHTEPEC K MPAKTUYECKOMY M3YUICHHIO TPOECCHil, CBA3aHHBIX C (PU3UKOM;

o 7) 3KOJIOTHY€CKOr0 BOCIIMTAHUA:

o —OpHUeHTAaIlMs] Ha IpUMEHeHue (PU3MUECKUX 3HaHUHN Ui pelieHus 3a7a4d B 001acTu OKpyKarouei
Cpelibl, IUITAHUPOBAHUS IOCTYIKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJibl;

o —0CO3HaHUe TI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U MyTel UX PEIICHNUS;

o 8) ajanTanmu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:

o —TOTPeOHOCTh BO B3aUMOJICHCTBUHU TIPH BBHIMIOJHECHUU HCCIICAOBAHWN M MPOEKTOB (PU3MUECKOU
HaIpaBJIE€HHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JPYTHUX;

o —IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

o —TOTPeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM uucie GOPMYIHPOBATH UJEH, TOHATHUS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

o —O0CO3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;

o — IUIAHUPOBAHKUE CBOETO PAa3BUTHsI B MPUOOPETEHNUU HOBBIX (DU3MYECKUX 3HAHUM;

o —CTpEMJICHHE aHAJU3UPOBATh U BBISBISATH B3aMMOCBS3H MPUPOJBI, OOIIECTBA M SKOHOMUKH, B
TOM YHCJIE C UCTIONB30BAaHUEM (PU3NIECKUX 3HAHUI;

o —OIIEHKa CBOMX JICUCTBUI C YyU4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPE1y, BOSMOXKHBIX TJI00ATBHBIX
MOCJIEJICTBUIA.



METAIIPEJIMETHBIE PE3YJIbTATDBI
B pesynbraTe OoCBOCHHUS MpOrpaMMbl N0 (DHU3MKE HA YpOBHE OCHOBHOTO OOIEro oOpa3oBaHHS Y
oOyuatorierocsi 0yayr copMupoBaHbl MeTanpeaIMeTHbIE Pe3yJIbTAThI, BKIIOYAIONINE T03HABATEIILHBIC
YHUBEpCaJbHblE Yy4eOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE YHHUBEpCaJbHblE YyueOHbIE JAEHUCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁl—[l)le JaeicTBUA

ba3oBble jornyeckue AeiicTBUs:

. BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUI);

. YCTaHABJIMBATh CYILECTBEHHBIM TNpU3HAK KilacCU(UKAIMK, OCHOBaHHUS s 0000uIeHus u
CPaBHEHUS;

. BBISIBJISITh 3aKOHOMEPHOCTH M TNPOTHBOPEUHsS B paccMaTpUBaeMbIX (akTaX, JaHHBIX H
HaOJIOICHUSX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

. BBISIBJISITh NTPUUMHHO-CJIEICTBEHHBIE CBSI3U MPH M3y4yeHUU (U3MUECKUX SIBICHMH M MPOIECCOB,

ACIaTb BBIBOJbI C HCIIOJB30BAHUEM JCAYKTUBHBIX W HWHAYKTHBHBIX yMOSaKHIOquHﬁ, BBI/IBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX Q)HSI/ILIeCKI/IX BCIINYUH,

. CaMOCTOSITENIBHO BBIOMpaTh crnocod pemeHus ydeOHOM ¢usnueckoil 3amaun (cpaBHEHUE
HECKOJIbKMX BAapHAaHTOB pEIICHHS, BBIOOpP Hamboyiee MOAXOIIMIETO C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarejbCKHe 1eHCTBUA

. HCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKII HHCTPYMEHT TIO3HAHMUS;

. MPOBOJUTH 10 CAMOCTOATEIBHO COCTABJICHHOMY IUJIaHY OTIBIT, HECIOXKHBIA (U3HUECKU
AKCIEPUMEHT, HEOOJIbIIIOE HCCTeI0BaHne (PU3UUYECKOTO SIBICHHUS;

. OIICHUBAThb Ha TMPUMEHUMOCTb U JIOCTOBEPHOCTh HWHGPOpPMAIUIO, TOJIYYCHHYI0O B XOJe
UCCIIeIOBAHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITENIBHO  (pOPMYIHPOBAaTh OOOOIICHHMS] W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMS,

. MIPOrHO3UPOBATh BOZMOXKHOE JalibHElIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIIBUTATh

MIPEIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.
Pabora ¢ undopmanmeii:

. MPUMEHSTh Pa3JIMYHbIC METOJIbI, HHCTPYMEHTBI M 3alPOChl MPH TOUCKE U 0TOOpe MH(pOpMAIIUU
WM JJAHHBIX ¢ Y4ETOM TPEIOKCHHON YUeOHOH PU3HUECKO 3a1a4H;

o aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATh MH(OPMALIUIO PA3TMUYHBIX BHUJIOB U
(dbopM mpecTaBICHHUS;

o CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMaNbHYIO  (opMmy  TpeiacTaBieHus UHOpPMALMM U
WTIOCTPUPOBATh pellaeMble 3a/ladll HECIOXKHBIMU CXeMaMH, AuarpaMmamH, WHOW Tpadukod U HX
KOMOWHAILUAMU.

KoMMmyHuKaTHBHBIC YHUBEpCAIbHbIE y4eOHbIE 1eHCTBHUA:
. B XoZe OOCyXJeHHs y4eOHOro marepuaia, pe3yJbTaToB J1a0OpaTOpHBIX pabOT M MPOEKTOB

3a1aBaTb BOIIPOCHI IO CYHICCTBY 06cy>1<naeMoﬁ TEMbI W BBICKA3bIBATb UACU, HALCJICHHBLIC HAa PCHICHUC
3aa4uu U NOoAJACPIKaHUC 0J1aroskenaTrelIbHOCTH O6I.I.[€HI/151;



° COIIOCTAaBJIATb CBOM CYXACHHUA C CYXICHUAMHU APYIrux Y4YaCTHUKOB Juajiora, O6Hapy)KI/IBaTB
pa3IM4Me U CXOICTBO MO3ULINI;

. BBIPAJKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
. MyOMMYHO TPEJCTABISATh PE3YJIbTAThl BBINIOJHEHHOTO (PH3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEIOBAHUS, IPOEKTA);

. MMOHUMATh M UCIIOJIb30BATh MIPEHMYIIIECTBA KOMAaHTHOW U WHIUBUAYAILHON PaOOTHI IIPU PEIICHUU
KOHKPETHO! (hU3HUECKOH MPOOIEMBI;

. MPUHUMATh LEJIM COBMECTHOM [EATEIIbHOCTH, OPraHU30BBIBATH ACHCTBUS MO €€ HOCTHKEHUIO:

pacmpeiensaTb poJid, OO0CYXKIaTh MPOLECCHl W Pe3yJabTaThl COBMECTHOM pPabOThI, 0000IIAaTh MHEHUS
HECKOIBKHUX JIIOJICH;

. BBIIIOJIHATH CBOIO YacCTh pabOThI, JOCTUTasl KAUECTBEHHOI'O pe3yJbTaTa [0 CBOEMY HalpaBJIEHUIO
1 KOOPAMHUPYsI CBOU ACUCTBUSA C APYTHUMH YJICHAMU KOMAH/IbI;
. OIICHMBAaTh KayeCcTBO CBOEr0 BKJaJa B OOMMH HPOAYKT IO KPUTEPUSM, CAMOCTOSITEIBHO

c(hopMyIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.
PeryasiTuBHBIE YHHBepPCAJbHbIE YUeOHbIE AeiicTBUS
Camoopranusamnus:

. BBISIBJISITh MPOOJEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHUTYyalUsX, TPeOyIOIIMX [Js peuIeHUs
(buznyeckux 3HaHUH;

. OpUEHTUPOBATHCSA B PA3JIMYHBIX MOJIXOJAX MPHUHITHUS pELIeHUH (MHIMBUIYyalbHOE, MPUHSATHE
pelIeHUs B IpyIIe, IPUHITHE PELIEHUN TPyIoil);

. CaMOCTOSITENIBHO COCTaBJIATh AJITOPUTM PELIeHUs] PU3NYECKON 3a/1auyl WK TJIaHA UCCIIeI0OBAaHUs C
y4€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH IpejajaraeMble
BapHaHThI PEIICHUN;

. JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTEJJIEKT:

. JaBaTh aJIEKBaTHYIO OLICHKY CUTYalluu U MpeJuiaraTh IiaH e€ N3MEHEHNUS;

. OOBSACHATH MPUYMHBI JOCTUKEHUS (HEIOCTHXKEHUS) Pe3ylbTaTOB ACATEIbHOCTH, /1aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

. BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCIE B XOJl BBINOJIHEHUS (UZUYECKOTO

HCCICOOBAHUA MU HpOGKTa) Ha OCHOBC HOBBIX 06CTO${T6HBCTB, N3MCHHUBIIUXCS CHTyaHHﬁ,
YCTaHOBJICHHBIX OIHI/I6OK, BO3HHUKIIHNX pr,[[HOCTGfI;

° OLCHUBATHb COOTBCTCTBUC PE3YyJibTaTa LECJIN U YCIIOBUAM,

° CTaBUThL ce0s1 Ha MECTO Apyroro 4e€JIOBCKa B XOJ€ CIiopa HWJIM JUCKYCCHU HAa HAYYHYHO TCMY,
IOHUMATb MOTHUBbI, HAMCPCHUS U JIOTUKY APYIoro;

° IIpU3HaBaTb CBOE IIpaBO Ha OH_II/I6Ky IIpru PCHICHUUN (bHSH‘IeCKI/IX 3aa4 HWJIM B YTBCPKIACHUAX Ha

Hay4HbIE TEMBI U TAKOE K€ [IPaBO APYroro.
INNPEJIMETHBIE PE3YJIbTATDBI

K koHIly 00ydeHus B 9 Kjacce npejMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)aTb
c(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

° HCIIOJIB30BATh MOHATHA: CUCTEMA OTC‘-IéTa, MaTepuajibHas TOYKA, TPACKTOPUA, OTHOCUTCIBHOCTD
MCXaHHUYCCKOI'0 JAIBUXKCHUS, ILC(I)OpMaI_II/ISI (ynpyraﬂ, l'IJ'IaCTI/I‘-ICCKa}I), TPCHUC, HCHTPOCTPCMUTCIIBHOC
YCKOPCHUC, HCBCCOMOCTL W ICPCTPY3KU, LCHTP TAKCECTHU, a0COJIFOTHO TBépI[OC TCJIO, LOCHTP TIKCCTU
TBép,Z[OFO TCJIa, PaBHOBCCHUC, MCXAHUYCCKUC KoJIeOaHHS | BOJIHBI, 3BYK, I/IH(I)paSBy'K U YIbTPAa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMATrHUTHBIX BOJIH, CBCT, 6J'II/ISOPYKOCTB U JaJIbHO30PKOCTD,
CIICKTPBI UCITYCKAHUA U TOTJIOICHUA, aJ'IL(I)a, OcTa- u raMmMa-usiIydCHusd, U30TOIIbI, AACPHASA DHCPICTUKA,



. paznuuath  SABIEHUS  (PaBHOMEPHOE U HEPAaBHOMEPHOE  IPSMOJIMHEWHOE  JBUIKECHHE,
PaBHOYCKOPEHHOE TPSMOJMHEWHOE IBHKEHHE, CBOOOJHOE MajJCeHUE Tell, PaBHOMEPHOE IBM)KCHHUE II0
OKPY)KHOCTH, B3aMMOJIEMCTBUE TeEJl, PEAKTUBHOE JIBUYKEHUE, KOJIeOATENbHOE JBIKEHUE (3aTyXarolue U
BBIHY)KJICHHBIE KOJIEOaHMs), PE30HAHC, BOJIHOBOE JBW)XKCHHE, OTPAKEHHE 3BYKa, NPSIMOJUHEHHOE
pacnpocTpaHEeHue, OTPaXEHUE M IMPEJOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTpPAaXXEHUE CBETA,
pasioxeHue O6erI0ro CBETa B CIIEKTP U CI0KEHUE CIIEKTPAbHBIX IIBETOB, TUCTIEPCHSI CBETA, €CTECTBEHHAs
PaZvo0aKTUBHOCTh, BOSHUKHOBEHHUE JMHEWYATOrO CHEKTpa M3JIy4€HHUs) IO ONMCAHUIO UX XapaKTEPHBIX
CBOWCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3UIECKOE SBICHHE;

. pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUN B OKPY)KAIOLIEM MHpPE (B TOM YUCIIe
¢u3nveckue SBICHUS B NPUPOJE: NPWIMBBI M OTJIMBBIL, JBWKEeHHE TutaHeT COJHEYHOW CHCTEMBI,
pPEaKTUBHOE JIBUKEHHE JKUBBIX OpraHM3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMM, 3EMIIETPSICEHUE,
celicCMUYeCKre BOJHBI, I[yHAMH, 9XO, I[BETa TeJ, ONTHYECKUE SBICHHS B IMPHUPOJE, OHUOJIOTHYECKOE
NecTBHE  BUJIUMOTO,  YyIbTpaUONETOBOTO W PEHTICHOBCKOTO  M3JIy4€HUM, €CTEeCTBEHHBIH
paaroaKkTUBHBIN (POH, KOCMUYECKHE JTyYH, PaJOAKTUBHOE U3JTy4EHHE IPUPOTHBIX MUHEPAJIOB, IEHCTBHE
PaZMOaKTUBHBIX M3Jy4YEHUH HAa OpPraHu3M YeJlOoBeKa), IPU STOM IMEpPEBOAUTh NMPAKTHUECKYIO 3aJady B
yueOHY10, BBIJIECNIATH CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3NYECKUX SBICHUM;

. OTIHMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCIIOJIb3Ys (PU3NUECKHE BEINUMHBI
(cpenHsis U MTHOBEHHas CKOPOCTh Teja MpPH HEPAaBHOMEPHOM JIBHKEHHH, YCKOPEHHE, MepeMellleHue,
MyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUSI, CHJIA YIIPYTOCTH, CUJIa TSAXKECTH, YCKOpEeHHEe CBOOOHOTO NaIeHNUs,
BEC Teja, UMITYJIbC Tejla, UMITYJIbC CHJIbI, MeXaHndeckas paboTa U MOIIHOCTb, MOTEHLIMAIbHAS YHEPTUS
Teja, MOJAHATOTO HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIMANIbHAS SHEPTHs CKATOW MPYKUHBI, KHHETHYECKas
SHEprus, MoJHasi MeXaHU4ecKasi SHEPTUsl, IEPHOJI U YaCTOTa KOJeOaHUM, AJTMHA BOJIHBI, [POMKOCTh 3BYKa
U BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTedb NPEIOMIIEHUS Cpefbl), MPU ONHUCAHUU MPABUIBHO
TPaKkTOBaTh (U3UYECKUI CMBICI HCIHOJb3YEMbIX BEIUYHMH, OOO3HAYEHMS] U EIUHHIBI (PU3NYECKHX
BEJIMYMH, HAXOAUTH GOPMYJIbI, CBSA3bIBAIONINE JAHHYIO (PU3NYECKYIO BEJIUUMUHY C IPYTUMH BETUYHMHAMU,
CTPOUTH IpaQUKU N3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

. XapaKTepU30BaTh CBOMCTBA Te, (PU3MUECKHE SABICHUS U MIPOLECCHI, UCTIOJIb3Ysl 3aKOH COXpaHEHUs
SHEpPruM, 3aKOH BCEMHUPHOTO TATOTEHMS], MPUHIUI CYNEPHO3UIUU CUJI, MPHUHILHUI OTHOCUTEIHHOCTU
lanunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHUS CBETa,
3aKOHBI COXpPAaHEHHUS 3apsAAOBOIO M MacCOBOTO 4YHCENl HpPH SAEPHBIX peaklUusX, NpU ITOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MAaTEMaTUYECKOE BHIPAKEHUE;

. OOBACHATH (DU3MUECKHE MPOILIECChl M CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CUTYyalUN
MIPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBISBISTh [PUYUHHO-CICACTBEHHBIE  CBSI3H, CTPOUTH
00BbsCHEHHE W3 2—3 JIOTUYECKHUX IIaroB ¢ OMOPOW Ha 2—3 M3YYCHHBIX CBOWCTBA (DU3UUYCCKUX SIBIICHUMH,
(bu3MYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

. pemarh pacuéTHble 3a7a4u (OMUPAIOUIUECs HA CUCTEMY U3 2—3 ypaBHEHHI), UCIIONIb3Ys 3aKOHBI U
(dbopMyIbl, cBs3bIBaIONINE (PU3WYECKHE BEIMYMHBI: HA OCHOBE aHAllM3a YCIOBUS 3aJaud 3alKChIBATh
KpaTKO€ YCJIOBHE, BBISBJISATh HEJOCTAIOIIME HIIM M30BITOYHBIC JIaHHBIC, BHIOUPATH 3aKOHBI U (OPMYJIBL,
HEO0OXOIUMBIE JIJIs1 PELIEHUs], IPOBOJAUTH PACYETHI M OIICHUBATh PEATMCTUYHOCTD MOJYy4EHHOTO 3HAYECHUS
(bu3MUYECKOl BEIUYUHBL;

. pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEHINTh MpPU TOMOIIHU (PUIUYECKHUX METOJOB,
UCIOJIb3YSl ~ OMHMCAHWE UCCIENOBAHMS, BBIACIATh MPOBEpsieMOE MPENOJIOKEHHE, OLEHUBATh
MPaBUIILHOCTh MOPSJIKA MPOBEACHUS MCCIEAOBAaHUs, JENaTh BBIBOJBI, HMHTEPIPETUPOBATH PE3YNbTAThI
HaOIIO/ICHUH U OTBITOB;

. MPOBOJUTH OMBITHl MO HAOMIONEHUI0 (PU3UYECKUX SIBICHUNW HIW (PU3NYECKHX CBOWCTB TeN
(u3ydyenue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpPaHEHUs SHEPTHM, 3aBUCHUMOCTb NEpHoja KojeOaHui
MPY’KUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTb OT aMILIUTY/ bl MaJbIX
Kosie0aHUi, MPSAMOJIMHENHOE paclpOCTpaHEHUE CBETa, Pa3lioKeHHE OEIoro CBeTa B CIEKTP, U3ydeHHE
CBOMCTB M300paXeHUsI B IUIOCKOM 3€pKaje M CBOMCTB M300pa)keHHs MpeaMeTa B cOOMparoliel JIMH3E,
HaOJI0/IeHUE CIUIOIIHBIX U TMHEHYAThIX CIEKTPOB U3IYUYEHHS): CAMOCTOATENIEHO COOUPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 0OOpyIOBaHUs, OMMCHIBATH XOJ OMBITA M €ro pe3yibTaThl, (OpPMYyIUPOBATH
BBIBO/IbI;
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. MPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX H3MEPEHUH, OIpenessisi CpelaHee 3HAueHHE
u3MepsieMoil BennuuHbl ((POKYyCHOE pacCcTOsHHE COOHMpArOIIel JIMH3bI), 000CHOBBIBATh BHIOOpP criocoba
M3MEepeHus (M3MEPHUTEIBHOTO PHOOopa);

. MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH C HCIIOJIb30BAaHUEM MPSIMBIX
M3MEpEeHUH (3aBUCUMOCTh IIYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HaualbHOM CKOPOCTH,
nepro/a KojJebaH!ii MaTeMaTHYeCKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHUS CBETa
OT yrja MaJeHus U yriia MpeJOMIICHHUS OT yIJia MaJeHus): IUIAHUPOBATh MCCIEI0BAHNE, CAMOCTOSTEIILHO
coOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3YNbTATHl OJYYEHHOHN 3aBUCUMOCTH (PU3NYECKUX BEIIMYHMH B BUJC
TabIHI ¥ TpapHUKOB, AETATh BEIBOBI 0 PE3YJIbTaTaM MCCIIETOBAHMS;

. MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEITUYMH (CPEIHssI CKOPOCTh U YCKOPEHHUE Tela
IpU PAaBHOYCKOPEHHOM [BW)KCHHH, YCKOPEHHE CBOOOJHOTO TMAACHUsS, KECTKOCTh NPYKUHBI,
KOA((UITMEHT TPEHUS CKOJIBKEHUs, MeXaHudeckasi padoTa U MOIIHOCTh, YaCTOTa W MEPUO KOJIeOaHUH
MaTeMaTHYEeCKOTO M MPYKHHHOTO MasTHHKOB, ONITUYECKAas CHJIa COOMPAFOIIEH JIMH3BI, PaIHOaKTUBHBIN
(GOH): TUTAHMPOBATh W3MEPEHUs, COOMpaATh SKCIEPUMEHTAIHHYIO YCTAHOBKY M BBITIOJNHITH W3MEPEHUS,
clieysl TPeJUI0KEHHOW WHCTPYKIMHU, BBIYUCIATH 3HAUEHHE BEJMYMHBI M aHAIM3HPOBATH TMOJYYCHHBIC
pe3yABTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHMUI;

. coOroAaTh MpaBuila TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000PYAOBaHHUEM;

. pa3nuyaTth OCHOBHBIE TPU3HAKKM HW3YYCHHBIX (QHU3UYECKUX MOJETe: MarephaibHas TOYKa,
a0COITIOTHO TBEPAOE TEJNO, TOUSUHBI MCTOYHUK CBETA, JTyY, TOHKAs JIMH3A, TUTAHETapHAsl MOJIENIb aToMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

. XapaKTepPU30BaTh TPHHIUILI JICHCTBUSA HW3YUYEHHBIX TPHOOPOB W TEXHUYECKHX YCTPOUCTB C
OTIOPOH Ha WX OMHUCAHWA (B TOM YHCIE: CIUIOMETP, NATUYUKU TIOJOKCHUS, PACCTOSHHS U YCKOPEHHUS,
pakera, 3XOJOT, OYKH, HEPUCKOI, (OTOAINIApaT, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOIN, IO3UMETD,
kamepa BuiibcoHa), HCTIONB3YS 3HAHUSI O CBOMCTBAX (PM3MYECKUX SBJICHUN M HEOOXOAMMBIC (pU3UUIECKUe
3aKOHOMEPHOCTH;

. WCIOJIb30BaTh CXEMbl U CXEMAaTU4YHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEpPUTENbHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOIIECCOB MPU PELICHUU Yy4eOHO-TIPaKTUUECKUX 3a/1ad,
ONTUYECKUE CXEMBI JUIsI TOCTPOEHUS M300pakeHUH B TUIOCKOM 3epKaJie U COOMparolel JIMH3E;

. MPUBOJUTE TMPHUMEPHI (HAXOIUTh WHGOPMAILMIO O IMpHUMepax) MPAKTUYECKOTO HCHOJIb30BAHUS
(U3UYECKUX 3HAHWW B TIOBCEJIHEBHOM JKM3HU NIl OOecCTedeHHs O€30MacHOCTH MpU OOpaIieHUH C
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3JIOpPOBbS U COONIONEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOLEel cpee;

. OCYILIECTBIIATh MOUCK MH(popManuu ¢Guzndeckoro cojepkanus B HMHTepHeTe, caMOCTOSTEIHLHO
dbopMynupys TOUCKOBBIM 3ampoc, HAXOAUTh IYTH OMNpEAENeHUs JOCTOBEPHOCTH MOJy4YEHHOMU
nH(OpMAaLIUK HA OCHOBE UMEIOIIMXCS 3HAHUH U JJOTTOJIHUTEIBHBIX HCTOYHUKOB;

. WCIOJIb30BAaTh IPH  BBINOJIHEHUHM Y4YEOHBIX 3aJaHMil  HAYYHO-TOMYJISAPHYIO JIUTEPATypy
(bu3MUecKOoTo CcoaepKaHMs, CIPaBOYHBbIE MaTepHallbl, pecypchl ceTu MHTepHeT, BiaieTh NpuéMamu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHPOPMAIMH U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

. co37aBaThb COOCTBEHHBIE IHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpMAIUHN U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COACpIKAHMs, MyOIMYHO MPEACTABISATh PE3ylbTaThl MPOEKTHOM
WM UCCIIEIOBATENCKON JESITeNbHOCTU, NMPU ATOM TPAMOTHO HCIOJIb30BATh M3YUEHHBIM MOHSITUNWHBIN
anmapaT H3y4aeMoro pasjena (U3MKU M COIMNPOBOXKAATh BBICTYIJICHHE IpE3eHTalueld ¢ Y4E€ToM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.

11



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

Komnuue
Ne Tema yueOHOrO JlesTenbHOCTh yUUTENs C yUETOM
CTBO . D0P/11IOP
H/H 3aHATUA pa60qu/I nporpaMmbl BOCIMTaHUA
qacoB
Mexanuveckue siBienus (40 4)
1 Mexanundeckoe 1 c(OpMHUPOBAaHHOCTH HaBbIKA
JIBHKEHUE. pediekcuu, Mpu3HaHUE CBOETO
MarepuanbHas IpaBa Ha OIMHOKY U TAKOTO XKe
TOYKa npasa y Apyroro 4eioBeKa;
2. Cucrema orcyera. 1
OTHOCHUTENHHOCTD bubnuorexa [JOK
MEXaHHYECKOTO BOCIIPUSTHE YCTETHUECKHX https://m.edsoo.ru/ff0ad474
ABIIKCHIA KadecTB (PM3MUECKOU HAYKHU:
3. PaBHOMEDH 1 €€ TapMOHHUYHOTO TTOCTPOECHUS
e CTpOlI")OCTI/I TOYHOCTH P " | Bubmorexa LIOK
MPSIMOJIMHEHHOE
p . ’ https://m.edsoo.ru/ff0ad19a
JIBUKCHUE JJAKOHUYHOCTH,
A 1 IICHHOCTHOE OTHOIIIEHUE K
' HepaBHOMegHOG JTOCTHKEHHSAM POCCHICKUX
HpAMOJHHEHHOC yUEHBIX-(PU3UKOB
JIBHKEHUE.
Cpenuss u OCO3HAHUE neQUIHUTOB
MPHOBCHHAA COOCTBEHHBIX  3HAHUH U
CKOpOCTh KOMIIETEHTHOCTEl B 001acTu
5. [pssmMonuueitHOE 1 buznkm;

PaBHOYCKOPEHHOE bubnuorexa [JOK
JIBYDKEHUE. INTAHAPOBAHHUC CBOCTO | https://m.edsoo.ru/ff0ad8d4
Yckopenue pasBUTHS B [PHOOPETEHUU

HOBBIX (DU3NYECKHUX 3HAHUI;
6. CkopocThb 1
HPAMOJTMHEHHOTO CTpEMIICHUE aHAIN3HPOBATh U
PaBHOYCKOPECHHOT BEISIBJISIT B3aMMOCBSI3H
O ABHKCHHAL. IPUPOIBI, obrrecTBa u
I'pacpuk ckopoctu DKOHOMHKH, B TOM YHCIE C
7. JTaGopatopHas 1 UCIIOJIb30BaHUEM (DHU3UUECKUX
pabora 3HaHUM;
"Omnpenenenne 5 .
yYCKOPEHHs! Tena OlEHKa CBOMX JCHCTBHIT ¢ Bumorexa LIOK
npn y4éToM BIIMSIHUS Ha
https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM OKpYyKaloIlyIo cpeay,
JBIDKEHHH 110 BO3MOIKHBIX r100aIbHEIX
HAKIOHHOM MOCJIEACTBUH.
II0CcKOCTH"
pa3BUTHE HAYIHOM
8. CBoboaHoE 1

12
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najgeHue Teil.
OnelTel ["annnes

PaBHOMeEpHOE
JIBU>)KEHUE T10
OKPYXHOCTH.
IIepuon u wacrora
oOparleHusl.
Jluneitnasa u
YIJIOBAasi CKOPOCTH

10.

LenTpocTpemuren
BHOE YCKOPEHUE

11.

[TepBriit 3aK0H
Herorona. Bekrop
CHJTBI

12.

Bropoii 3akoH
HeroToHna.
PaBHO elicTByOIT
as cuia

13.

Tpetnii 3akoH
Hprotona.
Cynepnio3unus
cui

14.

Pemrenue 3agau Ha
MIPUMEHEHHE
3axkoHOB HprotoHa

15.

Cuna ynpyrocru.
3akoH ['yka

16.

Pemrenue 3agau 1o
TeMe «Cuiaa

YIIPYTrOCTH»

17.

JlaGopaTopHas
pabota
«Omnpenenenue
HKECTKOCTH
MIPYXUHBDY

18.

Cuna TpeHus

19.

Perrenue 3agau 1o
teme «Cuia
TPEHUS»

20.

JIaGopatopHas
pabota
"Onpenenenue
koa¢dumenta
TpPEeHUS
CKOJIbKEeHUS"

T10003HATETLHOCTH, HHTEpPECA
K UCCIIEN0BATEIbCKON
JIESITENNLHOCTH;

OpUCHTAIMSI HAa TPHUMCHCHHE
bu3nueckux  3HAHUUN VIS
pemieHuss 3amad B 00JIacTH
OKpYyKaroleu Cpenpl,
IUTAHUPOBAHUS TIOCTYIIKOB U
OIIEHKU 175 BO3MOHBIX
MOCIIEICTBUI TS
OKpYKalollen Cpeibl;

0CO3HaHUE rJ100aJIbHOTO
xapakrepa DKOJIOTHYECKUX
npo0JieM U MyTel UX perieHus;

bubmuoreka [IOK
https://m.edsoo.ru/ff0ael76

bu6morteka [IOK
https://m.edsoo.ru/ff0ae612

bu6mmorteka [IOK
https://m.edsoo.ru/ff0ae72a

bu6moreka [IOK
https://m.edsoo.ru/ff0ae982

bu6moreka [IOK
https://m.edsoo.ru/ff0aeb6c

bu6moreka [IOK
https://m.edsoo.ru/ff0aeca?

bubmuoreka [JOK
https://m.edsoo.ru/ff0aee28

bubmuoreka [JOK
https://m.edsoo.ru/ff0af738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af8be
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21.

Pemenne 3ama4g mo
Teme "3aKOHEI
Hrrorona. Cuia
ynpyroctu. Cuiia
TpeHus"

22.

Cuiia TSOKEeCTH U
3aKOH
BCEMHUPHOTO
TATOTEHMUSL.
Yckopenue
cBOOOIHOTO
MaJieHus

23.

Ypok-
KOH(EpEeHITUS
"JIBU>KEeHME TEI
BOKpYT
T'PAaBUTAIIMOHHOTO
IeHTpa
(Conneunas
cucTeMa).
lanaxktuxn"

24,

Pemrenue 3agad 1o
teme "Cuna
TSKECTH U 3aKOH
BCEMUPHOTO
TATOTCHUS"

25.

[TepBas
KOCMHYeCKas
CKOPOCTb.
HeBecomocTs 1
Teperpy3Ku

26.

PaBHOBecue
MaTepuaibHONW
TOYKH.
AOCOIIOTHO
TBEPJIOE TEJIO.
PaBHoBecue
TBEPJIOTO TENA C
3aKpEIIEHHO
OCBIO BpalleHUs

27.

MOMEHT CUJIBI.
LenTp Tsaxectu

28.

Pemenne 3agau mo
Teme "MoMeHT
cunsl. LleHTp
TSKeCcTH"

29.

[Toaroroska k
KOHTPOJIbHOU
paboTe 1o Teme

bubnuoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af044

bu6moreka [IOK
https://m.edsoo.ru/ff0af5f8

bu6moreka [IOK
https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6moreka [JOK
https://m.edsoo.ru/ff0b0408
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"MexaHu4ecKoe
JIBIKEHHUE.
B3aumonenctBue

n

TCII

30.

KontponbHas
pabora 1o Teme
"MexaHudeckoe

JBIKECHUE.
B3aumopeiicterue
Ten"

3L

Nmnynsc Tena.
Nmnynsc cuisl.
3akoH
COXPaHEHHUS
HMITyJIbCa.
Yupyroe u

HEYIIPYyroe
B3aUMO/JEHCTBUE

32.

Pemrenue 3agad 1o
TeMe "'3aKoH
COXpaHEHUS

nMIynbca'

33.

Ypok-
KOH(EpEeHITUS
"PeakTBHOEC
JIBUKECHHE B
pupoJie U
TeXHUKE"

34.

Mexannyeckas
paborta u
MOIIIHOCTh

35.

PaboTa cuminl
TSHKECTH, CUIIBI
YIIPYTOCTH U CHJIBI
TPEHHUS

36.

JlaGopaTopHas
pabota
«Onpenenenne
paboThI CUIIBI
TpPEeHHUsI IPU
paBHOMEPHOM
JIBUKEHHUH TeJa
o
TOPU30HTAIBHOM
MTOBEPXHOCTH»

37.

CBs13b DHEPrUM U
paboTHI.
IToreHunanpHas
SHEprus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b06ec

bu6moreka [IOK
https://m.edsoo.ru/ff0b07fa

bu6moreka [IOK
https://m.edsoo.ru/ff0b096¢c

bu6moreka [IOK
https://m.edsoo.ru/ff0b0a84

bubmuoreka [[OK
https://m.edsoo.ru/ff0b0db8
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38. Kunerunueckas 1
sHeprus. Teopema bubnuorexa [IOK
O KMHETUYECKOU https://m.edsoo.ru/ff0b0c32
SHEPrUu
39. 3akoH 1
COXpaHCHUS
SHEPrUu B
MEXaHHUKE
40. JlaGopaTtopHas 1
pabota
«3yuenue bubnuorexa [JOK
3aKOHa https://m.edsoo.ru/ff0b12fe
COXpaHCHHUS
SHEPTUN»
Mexannueckue kKosie6aHust 1 BOJIHbI (15 1)

1 KonebGarensHoe 1 AKTHBHOE y4aCTHE B PEIIECHUN BuGmmotexa LIOK
JBUKCHHUE U €T0 MIPaKTUIECKHX 3a1a4 (B https://m.edsoo.ru/FOb1858
XapaKTePUCTHKHU pamMKax CeMbH,

5 Saryxaromue 1 00pa3oBaTebHON

OpraHu3alum, ropoja, Kpas)

BKOHe6aHHﬂ' TEXHOJIOTHYSCKOM 1 bu6moreka [IOK
DIHYAICHHBIC COLMAJIBHOW HAIPaBJICHHOCTH, https://m.edsoo.ru/ff0b20f0
KoJieOaHusl. 6

PesoHac TPeOYIOLIIX B TOM HHCIE 1
(bU3UYECKUX 3HAHU;

3. Martemarnueckuit 1

U IPY>KUHHBIN pa3BUTHE HAyYHOU

MasTHUKH 110003HATENFHOCTH, HHTEpECca
K HCCJIeI0BATEIbCKON
4, yp()K- 1 .
NEeSITeNIbHOCTH;
UCCIeIOBaHUE
«3aBUCAMOCTS IIEHHOCTHOE OTHOIIIEHHE K
Hepuoa JIOCTUKEHHUSIM POCCUUCKUX brbmotexa LIOK

KoJieOaHUM OT VUEHBIX-(HU3MKOB https://m.edsoo.ru/ff0b197a
KECTKOCTH
HPYKAHBL 1 OCO3HAHHUE ne(pUIUTOB
MaccChbl rpy3a» COOCTBEHHBIX  3HAHUM W

5. IIpeBpamienye 1 KOMIIETEHTHOCTel B oOnactu

SHEPTUM IPU busmicu;

MEXaHUYECKUX
KONe6aHMsIX TUTAHUPOBAHHE CBOETO

pa3BUTUS B MPUOOPETCHHUH

6. JlaboparopHast 1 HOBBIX (DM3NYECKUX 3HAHU,

pabota

«Ornpenenenne CTpEMJICHHE aHAJIU3UPOBaATh U
1acTOThI 1 BBISBJIATD B3anmocpszu | brommorexa [IOK

repuoa TIPHPOIBI, o6mIecTBa u | https://m.edsoo.ru/ffOblaec
KoJIeOaHni DKOHOMHMKH, B TOM UYHCIEC C
HPYKUHHOTO UCIIOJIb30BaHUEM (PU3UUECKUX
MasTHUKa» 3HAHUI;

7. JlaboparopHas 1 . . bubmorexa [IOK

paboTta OLCHKA — CBOMX  ACHCTBHM € | hiyhe-//m.edsoo.ru/ff0b197a
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«IIpoBepka
HE3aBHCUMOCTH
nepuoa
KoJebaHuil rpysa,
IIOABCHICHHOT'O K
HHUTH, OT MacChl

rpy3a»

Mexanndeckue
BoJiHbl. CBOMCTBa
MEXaHUYECKUX
BOJIH.
[IpononbHbIE U
MOTIePEYHbIC
BOJIHBI

Ypok-
KOH(EpEeHITUS
"MexaHu4eckue
BOJIHBI B TBEPAOM
Tene.
Ceiicmuueckue
BOJIHBI"

10.

3BYK.
PacnpocTpanenne
U OTpakKeHHE

3ByKa

11.

Ypok-
HCCIEIOBaHNE
"HabOmaronenue
3aBHCHMOCTH

BBICOTHI 3BYKa OT
JacTOTHI"

12.

I'pomkocTh 3ByKa
Y BbICOTA TOHA.
AKyCTUYECKHI

pe30HaHC

13.

Ypok-
KOH(EpEeHITUS
"VnpTpa3Byk u

UH(Pa3BYK B
pUpoJe U
TEXHUKE"

14.

IToaroroBka k
KOHTPOJIBHOU
paboTe 1o Teme
"3aKOHBI
COXpaHEHHUS.
MexaHnunueckue
KoebaHus u
BOJIHBI"

y4€TOM BIIMSAHUSA Ha
OKPYKaroL YO cpeny,
BO3MOXHBIX r7100aIbHBIX
NOCJICCTBUM.

BOCIPUATHE ICTETUYECKUX
Ka4ecTB (PM3NIECKOI HAYKH:
€€ rapMOHUYHOI'O IIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH,
JaKOHUYHOCTH;
LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHUSM POCCHHCKUX
yU€HBIX-(U3UKOB

OCO3HaHUE NeQUIUTOB
COOCTBEHHBIX 3HaAHUH 5
KOMIICTEHTHOCTEH B 00JacTH
bu3nku;

IUTAHUPOBaHKE CBOETO
pa3BUTHUSL B  NIPUOOpPETEHHUU
HOBBIX (PM3NYECKUX 3HAHUH;

CTPEMJICHHE aHAM3UPOBATh U
BBISIBJISIT B3aUMOCBSI3U
MPUPOJIbI, oOmecTBa u
SKOHOMHUKH, B TOM HYHCIE C
HCITOJIb30BaHUEM (DU3UYECKUX
3HAHUM;

OLlEHKAa CBOMUX JEHCTBUU C

ya4EéTOM BIIMSHUS Ha
OKPYXKAIOIIYIO cpeny,
BO3MO>KHBIX rJ100aabHBIX
IIOCJIENCTBUIA.

pa3BUTHE HAYYHOU
1r0003HATENLHOCTH, UHTEpECa
K HCCIIE/I0BaTENIbCKOM
NeSITeIbHOCTH;

OpUEHTallUsl Ha TMPUMEHEHUE
bu3MYecKuX ~ 3HAHUW  JUIA
pemieHuss 3amad B 00JIacTH
OKpYXKaroleu Cpebl,
IJIAHUPOBAHUS TIOCTYIIKOB U
OILICHKH ux BO3MOJKHBIX
MOCJIEICTBUI JUTSt
OKpYKarollen Cpeibl;

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b21fe

bubmuoreka [JOK

https://m.edsoo.ru/ff0b23ca

bu6mmoreka [JOK

https://m.edsoo.ru/ff0b25f0
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15.

KontponbHas
pabota 1o Teme
"3aKOHBI
COXpaHEHHUSI.
MexaHu4decKue
KOJIEOaHUS U
BOJIHBI"

OCO3HaHHE r7100aJILHOTO
XapakTepa IKOJIOTMUECKUX
npoOJIeM U MyTeW UX peLIeHMS;

DNEKTPOMarHUTHOE MOJI€ U AIEKTPOMAarHUTHbIE BOJIHBI (6 1)

DNeKTPOMarHuTHO
€ ToJIe.
DNeKTpOMarHuTH
bIC BOJTHBI

1

CBolicTBa
AJIEKTPOMATrHUTHBI
X BOJIH

Ypok-
KOH(pEPEeHITUS
"[IIkama
AIEKTPOMATrHUTHBI
X BOJIH.
Hcnons3oBanne
AIEKTPOMAarHUTHBI
X BOJIH IS
COTOBOM CBsI3U"

Ypok-
HCCIEIOBaHNE
"U3yuenue
CBOMCTB
ANIEKTPOMATrHUTHBI
X BOJIH C
MOMOIIBIO
MOOHIBEHOTO
tenedoHa"

Pemienne 3agau Ha
ompeeeHue
YacTOTHI U JJIMHBI
ANIEKTPOMArHUTHO
H BOJIHBI

DneKTpoMarHuTHa
sl IPUPOJIA CBETA.
CkopocTts cBera.

Bonnossle
CBOIiCTBA CBETa

MHTEPEC K MPAKTHYECKOMY
U3yUYSHHIO Mpodeccid,
CBSI3aHHBIX C (PU3UKOM;
[IEHHOCTHOE OTHOIIIEHUE K
JOCTHKEHHSIM POCCHHCKUX
yU€HBIX-(U3UKOB

OCO3HaHUE NeQUIUTOB
COOCTBEHHBIX 3HaAHUH 5
KOMIIETEHTHOCTEH B 00/acTH
bu3nku;

IUTAHUPOBaHKE CBOETO
pa3BUTHUS B  NIPUOOpPETEHHUU
HOBBIX (PM3NYECKUX 3HAHUU;

CTpeMJICHHE aHAIU3UPOBATH U
BBISIBIISITH B3aMMOCBSI3H
IPUPOJIBI, oOmiecTBa u
SKOHOMHKH, B TOM HYHCIE C
UCIIOJIb30BaHUEM (PU3UUECKUX
3HAHUM;

OIlEHKAa CBOMUX JEHCTBUU C

y4ETOM BIIUSTHUS Ha
NN)Z N 11% ) cpeny,
BO3MOJKHBIX r100aIbHBIX
IIOCJIEICTBHH.

pa3BUTHE HAYYHOU
1r0003HATENLHOCTH, HHTEpECa
K HCCIIE/I0BaTENIbCKOM
JESTENIBHOCTH;

OpHEHTallMsl Ha NpPUMEHEHUE
dbusznyeckux  3HaHUW A7
pelieHus 3agad B 00IacTH
OKpYyKarolen Cpensl,
IJIAHUPOBAHUSL TOCTYNKOB U
OLIEHKU ux BO3MOKHBIX
MOCIIEICTBU I JUTS
OKpY’Kalollen Cpeibl;

bu6mmoreka [{OK

https://m.edsoo.ru/ffOb2abe

bu6moreka [IOK

https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [JOK

https://m.edsoo.ru/ff0b2c6c

bu6mmoreka [JOK

https://m.edsoo.ru/ff0b31d0
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OCO3HaHHE I7100aJIBbHOIO
Xapakrepa 3KOJOTHYECKUX
npoOJIeM U MyTeH UX pelIeHUs

CaeroBble sBiieHus (15 1)

WcTtounukwm cBeTa.
[IpssMmonHenHOE

pacnpocTpaHeHue
cBeTa. 3aTMCHHS
Connua u JIynst

3aKOH OTpaXKeHUs
cBeTa. 3epkaia.
Pemenue 3agau Ha
IIpUMEHEHNE
3aKOHa
OTpaXCHHS CBETa

[Ipenomiienne

CcBeTa. 3aKOH

MPETOMIICHUS
CBeTa

TTomaoE
BHYTpECHHEE
OTpak€HUE CBETA.
Hcnons3oBanne
MOJIHOT'O
BHYTPEHHETO
OTpa)XEHUs B
ONTHYECKUX
CBETOBOJIaX

JlaGopaTopHas
pabota
"UccneqoBanue
3aBUCHMOCTH yIJia
MPETOMIICHUS
CBETOBOTIO Jy4a OT
yria najgeHus Ha
rpaHuie "Bo3ayx-

CTCKIIO

Ypok-
KoH(pepeHIHs
"Mcnoabp30BaHue
IIOJTHOTO
BHYTPEHHETO
OTPAKEHUS:
CBETOBOJIBI,
OITHKOBOJIOKOHHA
s CBS3B"

JIMH3EL
OnTuyeckas cuia
JIAH3EI

OCO3HaHUE TJI00aJILHOIO
XapakTepa dKOJOTUICCKIX
npoOJieM U MyTeH UX pelieHus;

AKTUBHOE YYaCTHE B PEIICHUH
MpaKTUYECKUX 3a71a4 (B
paMKax CeMbH,
00pa3oBaTebHON
OpraHu3anum, ropojia, Kpas)
TEXHOJIOTUYECKOU U
COLMAJIBHOM HAIIPaBJIECHHOCTH,
TpeOYIOMNX B TOM YHCIIC U
bu3HYeCKX 3HAHUM;

pa3BUTHE HAy4YHOU
M0003HATETLHOCTH, HHTEpECca
K HUCCIIEIOBATEILCKOU
JIeSITENLHOCTH;

LIEHHOCTHOE OTHOIIIEHHUE K
JIOCTHUKEHHUSIM POCCUHUCKUX
Y4EHBIX-(U3HKOB

0CO3HaAHHE neduuToB
COOCTBEHHBIX  3HaHHH W
KOMIICTEHTHOCTE B 00JIacTH
busuky;

IUTAHUPOBAHKE CBOETO
pa3BUTHUA B MPUOOPETCHHUH
HOBBIX (PM3NYECKUX 3HAHUK;

CTpEMJICHHE aHAJIU3UPOBATh U
BBISIBIISITD B3aMMOCBSI3U
MIPUPOJIbI, oO1IecTBa u
SKOHOMHKH, B TOM YHCJE C
WCIIOJIb30BaHUEM (DHU3UYCCKUX
3HAHUM;

OIlEHKa CBOUX JEWCTBUU C

y4ETOM BJIMSIHUS Ha
OKPYKaroILl YO cpeny,
BO3MOYHBIX rI100aTBHBIX
IIOCJIEICTBU.

BOCIHPHUATUC ICTCTUICCKUX

bu6mmoreka [{OK

https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b38c4

bu6moreka [IOK

https://m.edsoo.ru/ff0b3aea

bu6moreka [IOK

https://m.edsoo.ru/ff0b3c5c

bu6moreka [JOK

https://m.edsoo.ru/ff0b3f2c
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IToctpoenue
M300paxeHUil B
JUH3aX

JlaGopatopHas
pabota
"Onpenenenue
¢dhoxycHOTO
paccTosiHUS U
OINTUYECKOM CUIIBI
cobuparomieit
JTUH3BI"

10.

Ypok-
KOH(EpEeHITUS
"Onruueckue

JIMH30BBIC
npuoops"”

11.

I'ma3 xak
OIITHYECKas
cucremMa. 3peHue

12.

Ypok-
KOH(EPEeHITUS
"ledexTs
3penus. Kak
COXPaHUTH
3peHue"

13.

Paznoxenne
Oenoro cBera B
criekTp. OnbIThI

HrroToHa.
Cnoxenue
CHEKTPaIbHBIX
LIBETOB.
Hucnepcus cBeta

14.

JlaGopaTopHas
pabota "OnbIThI
0 Pa3JI0KECHUIO

Oeroro cBeTa B

CIIEKTp H
BOCITPUSITHIO
1[BETa MPEIMETOB
TIPH UX
HaOIIOAECHUN
4yepes 1IBETOBbIE
¢bunbTper"

15.

YpoK-IIpakTUKyM
"BosHOBEIS
CBOICTBA CBETA:
Jucnepcus,
uHTepPepeHIus u
mudpakmus’”

Ka4ecTB (PM3NIECKOI HAyKH:
€€ TapMOHHUYHOTO IIOCTPOEHUS,
CTPOTOCTH, TOUHOCTH,
JTAaKOHUYHOCTH;
LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHUSM POCCUHCKUX
y4EHBIX-(DU3UKOB
OCO3HaHUE AePUIUTOB
COOCTBEHHBIX 3HaHUU U
KOMIIETEHTHOCTEH B 00s1acTH
bu3nky;

bubnuoreka [IOK
https://m.edsoo.ru/ff0b444a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b4206

bu6mmorteka [IOK
https://m.edsoo.ru/ff0cOa7e

bu6moreka [IOK
https://m.edsoo.ru/ff0b4684

bu6moreka [IOK
https://m.edsoo.ru/ffOc0f4c

bubmuoreka [[OK
https://m.edsoo.ru/ff0c0e2a
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KsanToBebie siBnenus (17 1)

OnbITHI
Pesepdopna u
ITaHeTapHas
MO/JIC]Ib aTOMa

ITocrynatel bopa.
Mogens aroma
bopa

Hcnyckanue u
MOTJIOIICHHUE
CBETa aTOMOM.
KBanTol.
JInmHeituarnie
CIIEKTPBI

Ypok-npakTuKym
"Habmronenue
CIEKTPOB
ucmycKaHus"

PagnoakTuBHOCTE
" €€ BUIBI

Crpoenue
aTOMHOTO si/pa.
Hyxknonnas
MOJEIb

PagnoaxkTuBHBIE
MpeBpaIcHusI.
H3oTonbl

Pemrenue 3agau 1o
TeME:
"PaI0aKTUBHBIE
npespaiieHus"

Ilepuon
nojypacnajaa

10.

Ypok-
KOH(EpEeHITUS
"PaInOaKTUBHBIE
W3IIy4EeHUS B
MpUpO/IE,
MEIUIINHE,
TeXHUKE"

11.

SnepHeie
peakuuu. 3aKOHbI
COXpaHEHUs
3apsI0BOTO U
MacCOBOI'O YUCEN

12.

DHeprusi CBA3U
ATOMHBIX SITIEp.

OpHEHTAIUsl HAa MPUMEHEHUE
(bu3HUeCKUX 3HAHUH JUTsS
pelieHus 3a1a4 B 00J1aCTH
OKpY>KaloIleu Cpebl,
MJIAaHUPOBAHUS TIOCTYIIKOB U
OIIEHKH UX BO3MOKHBIX
MOCIIEICTBUM ISt
OKpYKarollen cpeibl

IUIAHUPOBaHUE CBOETO
pa3BUTHUSL B  NIPUOOpPETEHUU
HOBBIX (PM3NYECKUX 3HAHUH;

CTpEMJICHHE aHAIU3UPOBATH U
BBISIBIISITH B3aMMOCBSI3H
IIPUPOJIBI, oOuiecTBa 51
SKOHOMHKH, B TOM HYHCIE C
UCIIOJIb30BaHUEM (PU3UUECKHUX
3HAHUM;

OIlEHKAa CBOMX JEHUCTBUU C

y4ETOM BIIMSAHUA Ha
OKPYXaloIly1o cpeay,
BO3MOYHBIX rI100aTbHBIX
MOCJIENCTBUI.

pa3BHUTHE HAYYHOU
M0003HATEITLHOCTH, HHTEpECca
K UCCIIeI0BATEIbCKON
NeSITeNIbHOCTH;

OLlEHKAa CBOUX JEUCTBUH C

y4ETOM BIIUSTHAS Ha
OKPYKarolIyIo cpeny,
BO3MOJKHBIX r100aabHBIX
IIOCJIEICTBHH.

BOCIIPHSTHE ICTETHYCCKUX
Ka4ecTB (PU3NYECKOI HAYKH:
€€ rapMOHHYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH,
JTAaKOHUYHOCTH;

[IEHHOCTHOE OTHOIIIEHHE K
JTOCTHKEHHSIM POCCHICKHIX
yuEHBIX-(DU3UKOB
0co3HaHMe AeHUITUTOB
cOOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEH B 00J1acTu
buszuKy;
OpHUEHTAIUs Ha IPUMEHEHHE
(bu3MUeCKUX 3HAHUH JUTs
penieHus 3a1a4 B 00J1acTH

bubmuoreka [IOK
https://m.edsoo.ru/ff0c12a8

bu6mmorteka [IOK
https://m.edsoo.ru/ff0cl144c

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c1550

bu6moreka [IOK
https://m.edsoo.ru/ff0c1672

bu6moreka [IOK
https://m.edsoo.ru/ff0c18ac

bu6moreka [IOK
https://m.edsoo.ru/ff0clal4

bu6moreka [IOK
https://m.edsoo.ru/ff0clb4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

bu6moreka [JOK
https://m.edsoo.ru/ff0cld7a
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CBs3b Maccel 1
SHEPrUu

13.

Pemrenue 3agad 1o
Teme "SnepHbie
peakuun"

14.

Peaknuu cuaTe3a
U JICTICHUS SIIED.
HUcrounnku
sueprun CoJiHIIa
M 3BE3]]

15.

Ypok-
KOH(EpEeHITUS
"Anepuas
SHEPreTHKa.
HencTBus
PaIOaKTUBHBIX
W3JIy4YCHHI Ha
JKVBBIC
OpraHu3mbIl"

16.

IloaroroBka x
KOHTPOJIBHOU
pabore 1Mo Teme
"DneKTpOMarHuTH
o€ roze.
DJIEKTPOMArHuTH
bI€ BOJIHBI.
KBanTOBBIE
siBJICHUS "

17.

KonTposbHas
pabora 1o Teme
"DneKTpOMarHuTH
o€ ToJIe.
DJIEKTPOMAarHuTH
bI€ BOJIHBI.
KBanToBbIE
siBieHUs"

OKpY>KaloIleu Cpebl,
IJIaHUPOBAHUS IIOCTYIIKOB U

OLI€EHKHN UX BO3MOXHBIX
MOCIIEICTBUM ISt
OKpY>Karollen cpeibl

IUIAHUPOBaHUE CBOETO
pa3BUTUSL B  IPUOOpPETEHUU
HOBBIX (PM3NYECKUX 3HAHUN;

bu6mmoreka [{OK

https://m.edsoo.ru/ff0c1e88

bu6moreka [IOK

https://m.edsoo.ru/ff0c223e

[ToBTOpUTENBEHO-0000IarOIMKA MOAYIH (9

4)

[ToBTOpEHuUE,
o0oOrieHue.
JIaGopatopHsble
paboTHI 1O KypCy
"B3aumoeiicteue

n

TCII

1

[ToBTOpEHME,
0000111IeHHE.
Pemenune
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aJa4 10 TeMe

noTpeOHOCTh BO
B3aUMOJICHCTBHU TIPH
BBITIOJTHEHUH UCCIIEJOBAaHHUN U
IPOEKTOB (hU3NIECKON
HaINpaBJIeHHOCTH, OTKPBITOCTh
OTIBITY ¥ 3HAHUSIM APYTHX;

OlICHKa CBOHUX JEWCTBUM C
y4ETOM BJIMSIHUS Ha
OKPYKaroILl YO cpeny,
BO3MOJKHBIX r100aJIbHBIX
MOCJIEICTBUL.

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c245a

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c2572
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"TemnoBeie

nporueccsl” BOCIPUATHE ICTETUYECKUX
TosTopentie, 1 kauecTs ¢bu3nvecKoil HayKu:
oGoGmeHHe. €€ rapMOHHYHOTO MTOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH,
Pemenne JTAKOHUYHOCTH;
pacueTHBIX U IIGHHOCTHOG’OTHOHIGHI/IG B bubnuorexa [IOK
Ka4yeCTBECHHBIX . https://m.edsoo.ru/ff0c2a22
JOCTHIKEHHSM POCCHICKHIX
3aJ1a4 I10 TeMeE .
"KII/I TemoBeix YIGHEIX-QH3UKOB
BHraTene” 0CO3HaHHUE I[e(bI/IIlI/ITE)B
COOCTBEHHEBIX 3HAHUM U
T'omomas 1 KOMIICTEHTHOCTEH B 00JIaCTH
npOMefIinquax (u3uKy; opueHTanus Ha bubmmorera LIOK
aTTecTalus npuMeHeHne QPU3NIECKUX https://m.eds00.ru/ff0c2b30
H | 3HAHWM JUTS PEIICHUS 33]1a9 B
OBTOPCHHC, 00J1aCcTH OKpYXKaIOIIEH Cpepl,
Hzgggiiiiile TUTAHUPOBAHUS ITOCTYITKOB U Butmotexa [IOK
OOTEI 10 KypC OTICHI 1X Bogl\fO)KHHX https://m.edsoo.ru/ff0c2c52
pa " CBGTOBBI};p y HOCJ’IG)ICTBI/IVI/I I — *
; OKpYXKaIoIIen Cpebl
SIBJICHUS
[TosTOpEHME, 1 MJIaHUPOBaHUEC CBOCTO
0000IIeHHE. pa3BuUTHUA B  NPUOOpETEHUU
Pa6ora ¢ HOBBIX (PM3NYCCKUX 3HAHU; BuGmorexa LIOK
TechaMH 110 Teme https://m.edsoo.ru/ffOc2d6a
3aKOHBI
COXpaHEHUS B
MexaHuke"
[ToBTOpEHME, 1
000011IeHME.
PaGora ¢ bu6moreka [IOK
TEKCTaMH II0 TEME https://m.edsoo.ru/ff0c2e82
"Konebanus u
BOJIHBI"
IToBTOpEHME, 1
000011IeHHE.
PaboTa ¢ bubmuoreka [JOK
TEKCTaMH 110 TEME https://m.edsoo.ru/ff0c3044
"CBeTOBBIC
sBIeHUA"
[ToBTOpEHME, 1
000011IeHHE.
PaGora ¢
TEKCTaMH II0 TeMe
"KBaHTOBas "
sanepHas pusuka'
Bcero 102 4
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