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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno ¢u3uke Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
COCTaBJICHAa HA OCHOBE IMOJIOKEHUW U TPeOOBAHMUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHOI MPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 000, a Takke c yuérom ¢enepanbHO paboyell TpPOrpaMmbl
BocnuTaHus U KoHuenuu npenogaBanus yueOHOro npeamera «Ousuka.

CopepxaHue mporpaMMmbl MO (U3MKE HamNpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIPAMOTHOCTH OOYYAIOLIMXCS U OPraHU3alUI0 U3YYEHUS
Gu3MKU Ha NESITeNbHOCTHOW OCHOBE. B mporpamme nmo (Qu3uMke y4UTHIBAIOTCS
BO3MOXXHOCTHU yueOHOro mpeamera B peanusauuu TpedoBanuii @I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3ysibTaraM OOy4eHHs, a
TaK)K€ MEXIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl.

[Iporpamma mo (¢u3MKe yCTaHABIMBAECT pacHpelnesieHue Yy4eOHOro
MaTepuasia Mo rojaM oOydyeHus (10 Kjaccam), Mpeiaraer MNPUMEPHYIO
MOCJIEIOBATENIbHOCTh M3YyYEHHS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHS
IPEIMETHOTO COJIepKaHU U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yUarommnXcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa C IENbIO OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3IaHUM paboyeil MporpaMMBbl M0 yueOHOMY MPEMETY.

duzrka ABISETCS CHUCTEMOOOPA3YIOIUM [IJIi  €CTECTBEHHOHAaYYHBIX
y4eOHBIX TMPEAMETOB, IOCKOJIBbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE
IIPOIIECCOB W SBJICHUHM, H3ydyaeMbIX XHUMHEH, OHMOJIOTHEH, acTpOHOMHEH U
¢usznueckoi reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, MPEJOCTABIIAECT HauboJiee ICHbIe 00pa3Ilbl MPUMEHEHUSI HAYYHOTOMETO/Ia
MO3HAHUS, TO €CTh CII0CO0a MOTYyYEeHUS IOCTOBEPHBIX 3HAHUI O MUDE.

OnHa W3 TIaBHBIX 33/1a4 (PU3UUECKOro 00pa3oBaHUsS B CTPYKTYpe OOIIETo
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU E€CTECTBEHHOHAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnkn Ha 0a30BOM ypOBHE MPEAINOJaracT OBJIAJICHHUE
CIIeIyIOUIUMU KOMIIETEHTHOCTSIMH, XapaKTEepU3yIOLIUMU
€CTECTBEHHOHAYUYHYIO IPAMOTHOCT!

HAY4YHO OOBSICHATH SBJICHUS;

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHMS;
UHTEPIPETUPOBATH JTAHHBIE U UCIOJIb30BaTh HAYYHBIE JIOKA3aTEIbCTBA JUIS
HOJIYYE€HHSI BBIBOJIOB.

Henu n3yyenus Gpu3NKA HA YPOBHE OCHOBHOT'O OOIIETO 00pa30oBaHUS
onpenenensl B KoHuenuuu npenojaBaHus ydeOHoOro mnpeamera «@dusnka» B

oOpa3oBaTenbHBIX oOpraHusamusx Poccuiickoit deneparuu, peamTu3yonux
OCHOBHBIE 001I€00pa3oBaTEIbHbIE MNPOrpaMMBbl, YTBEPKIEHHOW peElIeHUEM



Konnerun MunucrepctBa npocseunieHusi Poccuiickoit ®enepanuu (IpoToOKOd
ot 3 nexadps 2019 r. Ne [TK4BH).

Ieau n3yyenus pusuku:

MpUOOpETEeHHE UHTEpPECA U CTPEMIICHHS O0YYaIOLUXCSl K HAYYHOMY M3YUYEHUIO
HPUPOJIBI, PA3BUTHE UX MHTEIUICKTYaTbHBIX M TBOPYECKUX CITIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHU O HAYYHOM METOE MO3HaHUS U GOPMUPOBAHNE
MCCIIEZIOBATEIHCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBICHUSIM;

(GopMHUpOBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3yjbTaTa U3yuyeHHUs: OCHOB
CTpOCHHS MaTepHH U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHUE TPEACTABICHUH O poiau (GUBHKU Ui Pa3BUTHA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH;

pa3BHUTHE MPEICTaBICHUN O BO3MOXKHBIX cdepax Oynyuiei npodeccruoHanbHOU
JeSTebHOCTH, CBA3aHHON ¢ ()M3MKOH, MOJATOTOBKA K JaIbHEUIIEMY O0YYCHHIO
B OTOM HarpaBJICHUH.

JlocTKeHre 3TUX IIeNield mporpaMmbl 1Mo (U3WKe Ha YPOBHE OCHOBHOTO
o01ero 0opa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a1a4:
nproOpeTeHNe 3HAHWUK O IUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPUUECKUX, MAaTHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
npuoOpeTeHHEe YMEHHI ONUCHIBATH U OOBSACHATh (PU3UYECKHE SIBICHHS C
UCIIOJIb30BAaHUEM TIOJTYYECHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS] TPOCTEUIITUX PACUETHBIX 3aa4 C UCIIOIH30BAHUEM
buznuecKkrx Mojiesiel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337124,
pa3BUTHE YMEHHMI HAOII0aTh MPUPOJHBIC SABJICHUS U BBIMOIHSATH OMBITHI,
nabopatopHble  pabOThl M DKCHEPUMEHTAJIbHBIE  HUCCIENOBAaHUA  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ wuHMOpMarMeld (QU3NIECKOTO COJepKaHuUs,
BKJIOYass WHOOPMAIMI0O O COBPEMEHHBIX JOCTHXKEHUSX (U3UKH, aHAIU3 |
KPUTHYECKOE OlIEHUBaHUE HHPOPMAIIHH;

3HAKOMCTBO €O cdepamMu mpodhecCUOHATBHONU AESTEIbHOCTH, CBSI3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHMSMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX
buznuecKkon HaAyKH.

Ha uzyuenue ¢usuku (6a30BbIii YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoAuTCs 238 "yacoB: B 7 kinacce — 68 gacoB (2 yaca B HEJENIO), B
8 knacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 uvaca B
HEJIEITIO0).

[Ipennaraemslii B mporpamme 1o (pu3uKe IepedeHb Ja00paTOPHBIX padoT
U OIBITOB HOCHUT PEKOMCHAATEIbHBIH XapakTep, Y4YUTCNIb JeJacT BBIOOD
IpOBEJCHUs J1a00OPaTOPHBIX pabOT M OMBITOB C YYETOM HHAMBUAYAIbHBIX
O0COOCHHOCTEH  OOyJaroImmxcsl, CIHCKa OSKCIICPUMCHTAIBHBIX  3aJaHUMH,
IpeajiaracMbIX B paMKax OCHOBHOI'O FOCYapCTBEHHOTO K3aMeHa 110 (hH3HUKe.



COIAEPKAHHUE

Paszpnen 8. Mexannueckue siBJICHMS.

Mexannueckoe JaBrkKeHHe. MarepuanbHasg Touka. (CucteMa oOTcuéTa.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBWKECHHUA. PaBHOMEpHOE NPSAMOIMHEUHOE
nBwxkeHue. HepaBHOMepHoe mnpsMoiMHEHOoe  ABwkeHue. CpenHsas U
MTHOBEHHAsI CKOPOCTbh TEJIA IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyckopeHHOE MpsiMOJIMHEHHOE aBMkeHue. CBoOoaHOE
nagenue. Oneitel ['anuies.

PaBHOMepHOE ABMKEHHUE 1O OKPYX)HOCTH. [lepuos u yactora oOpalieHus.
JIunelinas u yriioBasi CKOpocTH. LIEeHTpoCTpeMHUTENIBHOE YCKOPEHHE.

IlepBeiit 3akoH HproroHa. Bropoint 3akoH Herorona. Tperuit 3akoH
Herorona. [IpuHIuI cyneprno3sunuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKECHUS,
CUJIa TPEHUS MTOKOs, IPYTUE BUIbI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOIHOTO
naneHud. JIuwxxenne nnaHetr Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HegecoMocTs 1 neperpysku.

PaBHoBecue marepuanabHON  TOYKU. AOCOJIOTHO  TBEPIOE  TEIO.
PaBHOBecHe TBEPAOTO Tena C 3aKPEIUIEHHOW OChIO BpAlIEHUS. MOMEHT CHIIBL.
LlenTp TsoxECTH.

Nmnynec Tena. W3meHeHwe wumnynbca. HWMmoynbc cuibl.  3aKOH
COXpaHEHHUs UMITyJibca. PeakTMBHOE IBMYKEHUE.

Mexanndeckass pabota U MoOIIHOCTb. PaGoTa cui TshKeCTH, yNpyrocTw,
Tperusi. CBsi3b dHepruu U padoThl. [loTeHIManbHas SHEPrus Tena, MOJHSITOrO
HaJl TOBEPXHOCThbIO 3eMiu. lloTeHIumanpHas OSHEPrusi CXKATOW MPYKUHBI.
Kunernueckas sueprusi. TeopeMa 0 KHHETUUECKOW SHEPTUH. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTHH.

Jemoncmpauuu.

HabGmronenne MeXaHWYECKOTO MBIXKCHHS Tella OTHOCHUTEIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHue MmyTed W TPAGKTOPUM [JBHXKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOIMHENHOTO IBUKECHUS.
HccnenoBanne nMpu3HaKoB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGmronenne nBUKEHUS TeJa MO OKPYKHOCTH.

HaGmronenrne MexaHMYEeCKUX SBICHUM, MPOUCXOASIINX B CHUCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHUH OTHOCUTEIIBHO
KaOuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MACChl TeJla U JIEUCTBYIONIEH HAa HETO CHUJIBI.
HaGmronenne paBeHcTBa CUII PU B3aUMOJICHCTBUU TEIL.



N3Mmenenune Beca Tena npu yCKOPEHHOM JIBUKECHUU.
IIepenaya umIrynbca npu B3aUMOJEUCTBUU TEIL.
[IpeoOpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEI.
CoxpaHeHue nMIyJibCca MPU HEYIIPYTOM B3aUMOICCTBHM.
CoxpaHeHune uMITyJIbca Ipu a0COTIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGmronenre peakTMBHOTO JBUYKEHUS.
CoxpaHeHne MeXaHUYeCKOM SHEPTrUu MPU CBOOOTHOM TaICHUH.
CoxpaHeHue MEXaHUYECKON IHEPruu MPHU ABUKEHUU TeJa MOJ ACHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimel.
KonctpyupoBanue Tpakra [Jisi pa3roHa U JAIbHEWIIEr0 PaBHOMEPHOIO
JBVOKEHUS IIapUKA WU TEIEKKHU.
Ornpenenenue cpeHel CKOPOCTH CKOJIbKEHUSI OpyCKa WJIM JIBUKEHUS IIapuKa
10 HAKJIOHHOM TJIOCKOCTH.
OnpeneneHue yCKOPEHHUs Tejda TMPU PABHOYCKOPEHHOM JIBUKEHUHM TIO
HAKJIOHHOM TIJIOCKOCTH.
HccnenoBanne 3aBUCMMOCTA TIyTH OT BPEMEHU MNPU PABHOYCKOPECHHOM
NBIKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka rUMoOTE3bl: €CIM NMPU PABHOYCKOPEHHOM JBIDKEHUHM 0€3 HaudaJbHOM
CKOPOCTH TYTH OTHOCSTCS KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSL CKOJIBKEHUSI OT CHJIBI HOPMaJIbHOTO
JABIICHUS.

Omnpenenenue ko3 PUIMEHTa TPEHUS CKOJTBKEHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHUS NPU PABHOMEPHOM JBUKEHUU TEJa 110
TOPU30HTAIIBHON MOBEPXHOCTH.

Omnpenenenue paboOThI CHUIIBI YIIPYTOCTH MPH MOIBEME TPpy3a C UCTIOIB30BAHUEM
HEMOJIBIKHOTO U MTOJABMYKHOTO OJIOKOB.

N3ydeHne 3aKOHA COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckue Ko0J1eOAHUS M BOJIHBI.

Konebarensnoe nBumxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUM:
IIEpUOJ, YacCTOTa, aMIUIMTyAa. MaTeMaTH4eCKUd W MNPYKUHHBIM MAasTHHKH.
[IpeBpalenre 3Hepruu Mpu KojaedaTeaIbHOM JIBHXKCHUH.

3aryxaromue  kosneOaHusa.  BwiHyxkaeHHbIe  KojeOanws.  Pe3zoHaHc.
Mexannueckue BoaHbI. CBoHCTBa MeXaHUYeCKUX BOJIH. IIpogonbHbie U
NoMNepeyHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUSI.
MexaHnuecKkue BOIHBI B TBEPIOM Teje, CEHCMUUECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. MHdpa3Byk u

yIIbTPa3BYK.



Jemoncmpayuu.
Habmionenne xoneOaHui Tea IO JCHCTBHEM CHIIBI TSDKECTH U CHUIIBI
yIIPYTOCTH.
HabGmonenue konebanuii rpy3a Ha HUTU U Ha TPy KUHE.
HaGuroieHre BRIHYXICHHBIX KOJICOAHHMI U pe30HAHCA.
Pacripoctpanenne mpo10JIbHBIX U TTOTICPEYHBIX BOJIH (Ha MOJIEIH).
HaGroieare 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYyCTUYECKHI PE30OHAHC.

Jlabopamopnuie padomot u onvimel.
OrnpeneneHue 4acToThl U IEPHO/Ia KoJieOaHW MaTeMaTUYECKOT0 MasiTHUKA.
OrnpeneneHre 4acTOThI U NMEepUojia KojaeOaHu Mpy>KMHHOTO MasTHHUKA.
UccnenoBanue 3aBUCMMOCTH MEepUoJia KoJieOaHUM MOIBEIIEHHOTO K HUTH I'py3a
OT JIJTMHBI HUTH.
UccnenoBanue 3aBUCMMOCTU MEpHOJa KOJICOAHUN MPYKUHHOTO MasTHUKA OT
MAacchl rpy3a.

[TpoBepka HE3aBUCUMOCTH Teproa KojaeOaHUuW rpy3a, MOJABEIICHHOTO K HHUTH,
OT Macchl Tpy3a.

OMNBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TepuoAa KoJieOaHUM TPY>KMHHOTO
MasTHHKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaJeHUs.

Paznen 10. DiieKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE TOJIe.  JJNEKTPOMAarHuTHble BOJHBL.  CBOICTBa
ANEKTpOMarHuTHhIX BOJH. Illkana anexkTpomMarHUTHBIX BOJH. Mcnonb3oBaHuE
ANEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomot u onvimel.

N3yyenue CBOMCTB DSJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOWJIBHOTO
TenedoHa.

Paznen 11. CBeTOBBIE SIBJICHUS.

JlyueBass  mogmenb  cBeta.  Mcrounwku — cBera.  IIpsmonuHeiHOE
pacnipoctpanenue cBera. 3atMeHuss Conxua u Jlynsl. OTpakeHue CBeTa.
[Tnockoe 3epkano. 3aK0H OTPaXKEHHUSI CBETA.

[Ipenomiienne cBeta. 3akoH mnpenomieHus cBeTa. [logHoe BHyTpeHHEe
oTpakeHHe cBeTa. lCmonb30BaHME TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.



JIunza. Xom nywedt B smH3e. OnTtudeckas cucrtema ¢oToamnmnapara,
MHKpOCKONa U Teieckona. ['ma3 kak onruueckas cucTeMa. ban3opyKocTh H
ATbHO30PKOCTb.

Paznoxxenne Oenoro cera B crmekTp. Omnbitel HbtoToHa. CrokeHue
CIIEKTpaJbHBIX BETOB. J(ucnepcust cBeTa.

Jemoncmpayuu.

[IpsAmMosMHEHHOE PacIpOCTPAHEHUE CBETA.

OTtpaxkenue cBeTa.

[Tonyuenne n3006pa>keHU B INIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cera.

Onrudeckuii CBETOBO/.

Xop nydelt B coOuparoiei JuH3e.

XO0J 1y4er B pacCeUBAIOLIEH JIMH3E.

[Tonmyuenne n300pa>keHMl C MOMOIIBIO JIMH3.

[Tpunuun necTBus ¢goToanmapaTta, MUKpPOCKOIIA U TEJIECKOTA.
Mopens riasa.
Paznoxxenne 6emoro ceeTa B CIEKT.
[Tonyuenue 6enoro cBeTa Mpu CI0KECHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimel.
HccnenoBanne 3aBUCUMOCTH YIVIa OTPa)XXEHHsS CBETOBOIO Jyya OT YyIJia
naJCHUs.
N3yuenue xapaKTepuCTUK U300paKeHUs MpeMeTa B IIIOCKOM 3epKaje.
HccnenoBanre 3aBUCHUMOCTH yrila MPEOMIIEHUS CBETOBOTO Jyda OT yria
NaJeHUs Ha TPAHUILIE KBO3AYX—CTEKIIO».
[Tomyuenne n306pa’keHM C MTOMOIIBIO COOUPAIOIIIEH JIMH3BI.
Onpenenenne (HOKYCHOTO pPACCTOSHHMS W ONTHYECKOW CHIIBI coOuparomiei
JUH3BI.
OnBbITHI MO Pa3710KEHUIO O0ETIOT0 CBETa B CIIEKTP.
OnpITel 1O BOCHPUATHIO IIBETA NPEAMETOB NPU HMX HAOIIOJECHUM 4Yepe3
I[BETOBBIC (PUIIHTPHI.
Pa3nen 12. KBanToBble sIBJeHUA.
Omnswitel Pe3epdopna u mianetapHas Mojaenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoueHue ceeta aroMoM. KBaHThI. JInHeuaTeie CIEKTPHI.
PamnoaktuBHOCTE. Anb(da, Oeta- u rTamma-m3nydeHus. CrpoeHue
aTomMHOoro  sigpa. HykinoHHas  mozaenb  atroMHOro  szapa.  M30Tombl.
PannoaktuBHble npeBpatienus. [lepuona nomypacnana aTOMHBIX sIEP.
SAnepHbie peakuuu. 3aKOHbI COXpPAHEHUS 3apsAI0BOIO U MAacCOBOI'O YHCEN.
DHeprusi CBsI3U aTOMHBIX siiep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHte3a u
nenenus sanep. Mcrounnku 3Heprun ColiHIa U 3BE3.



SnepHas sHepreTuka. [[elicTBUs paJMOAKTUBHBIX W3JYYEHHUU HA >KUBBIC
OpraHu3MBl.
Jemoncmpayuu.
CnexTpsl U3JIy4EHHUs U MTOTJIONIEHNUS.
CnexTpsl pa3nu4HbIX Ta30B.
CnekTtp Bomopoaa.
HaGmonenue TpexoB B kamepe BuiibcoHa.
PaboTa cuéTunka HOHU3UPYIOLIUX U3ITYyUEHUH.
Perucrtpanus usny4eHust IpUpOIHBIX MUHEPATIOB U IIPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.
HabnroeHue CruomHbIX M JIMHEHYAThIX CHEKTPOB U3TyUYEHUSI.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTUIIBI IO TOPMO3HOMY MYTH (110
dotorpadusim).

N3mepenne paanoakTUBHOTO (poHa.

IHoBTOpHUTENBLHO-0000 1AM MOYJIb.

[ToBTOpHUTENHEHO-00001IArOTITIN I MOJTYJIb npeTHa3HaAYCH TUTST
CUCTeMaTH3allid ® OOOOIICHWS MPEIMETHOTO COJEpKaHWUS ©  OIbITA
JESTENLHOCTH, TPHOOPETEHHOTO TIPU M3YYEHUHU BCETO Kypca (U3MKH, a TaKKe
JUI TIOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dSK3aMeHY 1O (DH3HKE IS
o0ydJaromuxcs, BEIOPABIINX ATOT yUeOHBIN MpeIMET.

[lpy w3ydeHHH TAHHOTO MOMIYJSI PEATH3YIOTCS M CHCTEMATH3UPYIOTCS
BUJIBl JIEATEIHHOCTH, Ha OCHOBE KOTOPHIX OOCCIICUMBACTCS JTOCTHIKEHHE
NPEeIMETHBIX W METANpeAMETHBIX IUIAHUPYEMBIX pE3YJIBTaTOB OOy4YeHMUS,
GopMuUpyeTCsI eCTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYIHBIX METOJIOB
WCCIICJIOBAHUS SBJICHUN TIPUPOBI M TEXHUKH, OBJIQJICHHE YMEHUSMU OOBSICHATH
(Gu3ndecKue sSBICHUS, MPUMEHSIS MOJYYCHHbIC 3HAHUWs, pElIaTh 3a7add, B TOM
YHCIie KAYECTBCHHBIC H DKCIIEPUMEHTAIILHBIC.

[lpuHOMIIUATBHO  JACSITENLHOCTHBIM  XapakTep  JaHHOTO  pasjena
peanuzyeTcs 3a CUET TOTO, YTO 00ydYaroIuecs BBIMOIHAIOT 3aJjaHusl, B KOTOPbIX
UM TIpeajiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHWM paclo3HaBaTh W HAYYHO OOBSICHATH
(u3nyeckue sIBICHUS B OKpYXKarollel MPUPOie U MOBCETHEBHOM JKU3HU;

UCTOJIb30BaTh HAYYHbIE METObI UCCIETOBAHUS (PU3NUECKUX SBICHUI, B
TOM YHCJIE JJIs1 IPOBEPKHU TUIIOTE3 U MOTYUSHHUS TEOPETHUECKUX BBIBOJIOB;
OOBSICHATH HAYYHBIE OCHOBBI HAaN0OJIEe BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HANpUMep, NPAKTHYECKOTO  HCIONB30BAHUSA  PA3TUIHBIX
MCTOYHHUKOB 3HEPTUU Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX
M3BECTHBIX BUOB SHEPTHUHU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
HAIPABJICHO Ha JIOCTHIKEHUE JIMYHOCTHBIX, METANPEIMETHBIX MU IMPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.

B pesynprare wu3yueHus (QUIMKM HA ypOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOyuaromerocss OyayT chOpMUPOBaHBI  CIEAYIOLIUE
JTMYHOCTHBIC PE3YNbTAThl B YACTH:

* NATPHOTHYECKOI0 BOCTIMTAHHUA:

® MpOSIBJIICHHE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(bu3HUecKol HayKu;

® [[EHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCUICKUX YUEHBIX-(PUZUKOB;

® IPAXKIAAHCKOIO M IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCY>KJIE€HUHU OOILIECTBEHHO 3HAYMMBIX
UATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzuky;

® OCO3HAHUE BAXXHOCTH MOPAIbHO-3TUYECKUX IPUHIIMIOB B JEATEIbHOCTU
Y4E€HOI0;

® 3CTETHYECKOr0 BOCIIMTAHUA:

® BOCIIPHUATHE ICTETHYECKUX KadyecTB (U3MYECKOM HAYKH: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

® I[ICEHHOCTH HAYYHOI'O MO3HAHMS:

® OCO3HaHUE IIEHHOCTH (U3MYECKOM HAayKH KaK MOIIHOTO HHCTPyMEHTa
MO3HAHUS MUPA, OCHOBBI PA3BUTHA TEXHOJOTWMW, BAKHEUIIEH COCTABIISIONIEH
KYJIbTYPBIL;

® pa3BUTHE HAYYHOU JIOOO3HATEIBHOCTH, HMHTEpeca K HCCIEq0BATEIbCKOM
NEeATENbHOCTH;

e ¢opmupoBaHus KYJbTYPbI 310POBbS " IMOLHMOHAJIBHOIO
0J1aronosy4us:

® OCO3HaHWE LEHHOCTH Oe30macHOro obOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TPaBUJ OE30MacHOr0 TIOBEACHHUsS Ha
TPAHCIOPTE, Ha JAOPOrax, C 3JEKTPUYECKUM U TEIUIOBBIM OOOpYIOBaHHEM B
JOMAIIHUX YCIIOBUSIX;

e chopmMupoBaHHOCT, HaBbIKa pedIeKCHU, NPHU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TAKOTO K€ IpaBa y APYroro 4ejaoBeKa;

e TPYAOBOI'O BOCIIMTAHMA:

® AKTMBHOE Yy4YacTHE€ B pPEUICHWU NPAKTUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHu3alu, Topoja, Kpas) TEXHOJOTHMYECKOH U



COIIMAJIbHOM HAMpaBJICHHOCTH, TPEOYIONIMX B TOM 4YHUCIE U (UHUUYECKUX
3HAHUM,

® HHTEPEC K MPAKTUUYECKOMY U3YUCHUIO TPOQPECCUiA, CBSI3aAHHBIX C PUBUKOM;

¢ HJKO0JOrM4ecKOro BOCIUTAHUSA:

® oOpueHTalus Ha MpUMEHEeHHEe (U3UYECKUX 3HAHUM NJis1 peuieHus 3ajad B
o0JlacTl OKpYXKalIIel cpejbl, IUIAHUPOBAHUS TIOCTYIIKOB U OLEHKH UX
BO3MOXHBIX TTOCJIEACTBUH JJIs1 OKPY>KAIOIIEH CpEebl;

® OCO3HAHHWE TJI00AIBHOTO XapaKTepa SKOJOTMYECKUX MpoOJIeM U MyTeu ux
pelIeHus;

® aJanTalMd K H3MEHSIOUIMMCSH YCJIOBHAM CONMAJIBHOM M NPHUPOAHOM
cpebl:

® MOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBIMOJHEHUW UCCIEAOBAaHUN U
POEKTOB (PU3NUECKON HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSAMIPYTHUX;
® TIOBBIIICHUE YPOBHS CBOEHW KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO
JIEATSIILHOCTD;

e noTpeOHOCT, B  (OPMUPOBAHWM HOBBIX 3HAHWUW, B TOM  YHCIE
dbopMynupoBaTh WU, TOHATHUS, THUMOTE3bl O (UINYECKUX OOBEKTAX W
SIBJICHUSX

® 0CO3HaHHUE JMe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

® [UIAHWPOBAaHHE CBOETO pPa3BUTHUS B TPUOOPETCHUH HOBBIX (PU3HMYECKUX
3HAHMM;

® CTpEeMJICHHE aHAJU3HPOBATh U BBISBISATH B3aMMOCBS3U MPUPOJIBI, OOIIECTBA
MAKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHU;

® OIICHKa CBOUX JCHCTBUM C Y4Y€TOM BIMSHHUS Ha OKPYXAIOIIYI0 Cpeany,
BO3MOJKHBIX TJIO0QIBHBIX ITOCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbpTare OocBOeHUS MpOrpaMMbl MO (PH3MKE HA YPOBHE OCHOBHOTO
obOmero  obOpazoBanuwsi y  oOywatomerocss  Oyaytr  copMupOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE MI03HABATEIILHBIC
YHHUBEpCAIbHBIC y4eOHBIC JEHWCTBUSA, KOMMYHHKATHBHBIC YHHBEpPCATbHbBIC
y4eOHBIC ICUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC YICOHBIC JICHCTBHSL.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIEC Y4eOHbIe 1eiiCTBUSA

Ba3oBble Jornueckue aeicTBUA:



BBISIBJISTH M XapaKTePHU30BaTh CYIIICCTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBIICHH);
YCTaHABIMBATh CYIICCTBCHHBIM TMPHU3HAK KIACCU(PUKAIMKA, OCHOBAHUS IS
000011I€eHNs U CPAaBHEHUS,
BBISBJIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pacCMaTpPUBAeMbIX (DakTax,
JTAHHBIX ¥ HAOJIOIEHUSAX, OTHOCSAIITUXCS K (PU3NUSCKUM SIBIICHHSIM;
BBISBJIATH PUIMHHO-CIICACTBEHHBIC CBSA3U MPU M3YYCHUU (PU3NUCCKUX SBIICHUNA
U TIPOIECCOB, JIeNaTh BBIBOJABI C HCIOJIB30BAHWEM JCAYKTUBHBIX U
WHAYKTHBHBIX yYMO3AaKIIOUEHUH, BBIJIBUTATh THIIOTE3Bl O B3aMMOCBI3IX
bU3UYECKUX BETUYHH;
CaMOCTOSITEJILHO BBIOMpATh CHOCOO pelieHus Y4eOHOH (GU3MYecKol 3aaadu
(cpaBHEHHE HECKOJIBKHX BapHAaHTOB PEIICHHUS, BHIOOpP HamOOee MOIXOSIICTO
C Y4ETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHER ).

Ba3oBble ucciieqoBaTeIbCcKue AeiicTBUA:
UCIIOJIb30BaTh BOIPOCHI KaK UCCIICT0BATEILCKHI HHCTPYMEHT ITO3HAHUS;
IIPOBOJUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY ONBIT, HECIIOMHBIN
(U3HYCCKHI SKCTICPUMEHT, HEOOJIBIIIOE MCCIIeIoBaHNE (DU3NICCKOTO SBIICHUS;
OIICHMBATh Ha MIPUMEHUMOCTH M JIOCTOBEPHOCTh HH(POPMAIIUIO, TIOJYYCHHYIO B
XOJI€ MUCCIICIOBAHUS I YKCIIEPUMEHTA;
CaMOCTOSATEILHO (HOPMYJIUPOBATh OOOOIICHUS | BBIBOABI IO PE3YJIbTaTaM
POBEAEHHOTO HAOIOICHMSI, OIBITA, UCCIICIOBAHHS,
IIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE PU3NIECKIX MPOIECCOB, a
TaKXKe BBIABUTATh TPEIINOJIOKEHUSI 00 WX Pa3BUTUHM B HOBBIX YCIOBHSX H
KOHTEKCTaXx.

Pa6ora ¢ undopmanueii:
NPUMEHSTh Pa3IMYHBIE METOJBI, WHCTPYMEHTBI W 3allpOChl MPH TOUCKE U
orbope wuHpOpMaNMK WM JAHHBIX C YYETOM TPEIJIOKEHHOH ydIeOHOM
dbuzndeckoi 3a1aun;
aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUIOB U (OPM MIPEIICTABICHHS,
CaMOCTOSITETFHO ~ BBIOMpAaTh  ONTHMAJIBHYIO  (opMmy IIPEICTaBJICHUS
uHGOPMAINY U WIUTIOCTPUPOBATH PEIIaeMble 3aJa4l HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpaduKoil 1 MX KOMOUHAITUSIMU.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUA:
B X0JIe 00CYXKIeHusI y4eOHOro MaTepuaia, pe3yabTaToB Ja00paTOPHBIX padoOT H
IIPOEKTOB 3a7aBaTh BOIMIPOCHI MO CYIECTBY 00CYKIaeMOU TEMbI U BHICKA3bIBATh

U7IcH, HaIlCJICHHBIC Ha pPEIICHUE 3aJaud U MOJACp)KaHue OJaroenareabHOCTH
OOIICHHS,

COIOCTABJISATh CBOM CYXACHHUS C CYXICHUSAMH APYTHX YYaCTHHKOB JHayora,
O0OHApYKHUBATh PA3INYUE U CXOACTBO MO3UIIUH;

BBIPa)KaTh CBOIO TOUKY 3PCHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIIOJIHEHHOTO (DU3UYECKOTO OIBITA
(3KCIEpUMEHTA, UCCIIEJOBAaHUs, IPOCKTA);

MOHUMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHJHOM M WHIWBHUIYaJIbHOU
paboThI pU PEIIEHNH KOHKPETHON (PU3UUECKOI MPOOIEMBI;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS 110 €€
JOCTHXKEHUIO: paclpelesaTh PO, O0O0CyX AaTh MPOLECCHl U  Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIbKUX JIFOJIEH;

BBIMOJHATH CBOIO YacTh pabOTHI, JIOCTUIas KauyeCTBEHHOI'O pe3yJibTaTra IIo
CBOEMY HANpPABIEHUIO U KOOPAUHHUPYS CBOM ACHCTBUS C JIPYTMMHU WIE€HAMHU
KOMaH/Ibl;

OLICHMBATh KAa4yeCTBO CBOEro BKJIaJa B OOUIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEIBLHO CPOPMYIUPOBAHHBIM YUYaCTHUKAMHU B3aUMOIEHCTBHUS.

PeryasiTuBHbIC YHHBeEpPCaAJIbHbIe Y4eOHbIe NeHCTBHUS

Camoopranusanus:
BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyaIUsAX, TPEOYIOIIUX s
petieHus PU3NUEeCKUX 3HAHUM;

OPUEHTUPOBATBCA B PA3IUYHBIX  IOJAXO0JAX  NPHHATHS  PCIICHUN
(MHOIUBHUIyaIbHOE, TIPUHSATHE PpEIICHUS B TpYyIIe, NPUHITHE pelIeHUuN
TPYION);
CaMOCTOSITEJILHO COCTABJISATh AJITOPUTM pelleHus (QU3MYecKol 3amaud wiu
IUIaHA MCCJIEIOBAHUsA C YYE€TOM HMEIOUIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jiaraeMble BApUaHThl PEIICHHI;
nenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIIICHHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:
JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U MpeJiaraTh IUlaH €€ U3MEHEHUS;
OOBSCHATh  NPUYUHBI  JOCTHKECHUS (HEIOCTIKEHHS])  Pe3yJbTaTOB
JESITEIHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHUBBI B JCSITEIHHOCTh (B TOM YHCIIE B XOJ BBIIOJTHEHUS
($U3MUECKOT0 UCCIEeNOBAaHUS WU TMPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHMBIIIUXCS CUTYyaINi, YCTAHOBICHHBIX OMMUOOK, BO3HUKIIINX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE PE3YIIbTaTa IEJIU U YCIOBUSM;

CTaBUTh Ce0Sl Ha MECTO JAPYroro 4eioBeKa B XOJI€ CIOpa WM JIUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;

NpU3HABaTh CBOE MPaBO HAa OMMOKY MpH penieHuu (HU3MYECKUX 3a7a4 WIA B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.



K koH1y 00y4yeHus B 9 Kj1acce nIpeIMETHBIE PE3yJIbTaThl HA 0A30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:
HCIIOJIb30BaTh NOHATHA: CUCTEMA OTCUYETA, MATEPUAIIbHASI TOUKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXAaHMYECKOTOo  JBWXKEHUs, JjAepopmauusa (ympyras,
IUTACTUYECKAsl), TPEHUE, LIEHTPOCTPEMHUTENIBHOE YCKOPEHHE, HEBECOMOCTD U
Neperpy3ku, LEHTP TKECTH, aOCONIOTHO TBEPIOE TEJIO0, LEHTP THKECTU
TBEPAOrO Tela, paBHOBECHE, MEXaHMYECKHME KOJeOaHHs U BOJHBI, 3BYK,
uHppa3ByK W YyIbTPa3BYK,  DJJEKTPOMArHUTHbIE  BOJIHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPHI
UCIyCKaHUs W MOTJIOLIEHus, anb(a, 6eTa- 1 raMMa-u3Iy4eHus], U30TOIIbI,
AJIEpHAsl DHEPIreTHKA;
paznuyarh sBJIEHUA (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHOE JBM)KEHHE, CBOOOIHOE TaicHHe

T€Jl, PaBHOMEPHOE JBWXKEHHE IO OKPYKXHOCTH, B3aUMOJCUCTBUE Tel,
peakTUBHOE JIBMXKEHHE, KojebaTelnbHOE  JIBIDKCHHE  (3aTyXawoIlue W
BBIHY)KJICHHBIC KOJICOaHMs), PE30HAHC, BOJIHOBOE JBIDKCHHE, OTPAKEHUE 3BYKa,
OPSAMOJIMHENHOE PaCIpPOCTPAHEHUE, OTPAKEHUE U MPETOMIIEHUE CBETA, MOJHOE
BHYTPEHHEE OTPaKEHHE CBETA, Pa3oKeHUEe OeJoro cBeTa B CIIEKTP U CIIOKEHHUE
CIIEKTPAJIbHBIX I[BETOB, JMCIEPCHUSl CBETA, €CTECTBEHHAs pPaJIHOAKTUBHOCTb,
BO3HMKHOBEHUE JIMHEWYATOrO CIEKTpa H3JIY4YEHHs) IO OMNHUCAHUI0 HX
XapaKTEPHBIX CBOICTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
duznueckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM
mupe (B TOM 4muciie (pU3UYECKUe SIBJICHUS B MPUPOJE: NMPUIUBHI U OTIHUBBI,
nBKeHHe I1aHeT COJHEYHOM CHUCTEMBI, PEAaKTUBHOE JIBUKEHUE >KUBBIX
OpraHMW3MOB, BOCHPHITUE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKUE
BOJIHBI, I[yHaMH, 3XO, LBETa TE€J, ONTUYECKHE SBJICHUS B MPUPOJE,
OMOJOTUYECKOE NIEUCTBHE BHUIMMOTO, yIbTpadUOJIETOBOIO M PEHTTEHOBCKOIO
U3IIYYCHUH, €CTECTBEHHBIM paJuOaKTUBHBIA (OH, KOCMHYECKHE JIy4H,
PaIHOAKTUBHOE W3JIyUYCHUE MPUPOIAHBIX MUHEPAIOB, AEHUCTBUE PATUOAKTUBHBIX
U3JIy4YeHUN Ha OpraHu3M 4YeJOBEKa), MPU ATOM NEPEBOAUTH MPAKTUUYECKYIO
3amayy B y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
buznUecKuX SBICHUN;

OMKCHIBATh HW3YYEHHBIE CBOWCTBA Tel W (PU3WYECKUE SBICHUS, HCIIOJIB3YS
¢usnueckre BeIMYWHBI (CPeNHSISI W MTHOBEHHAsT CKOPOCTh Telna TIpH
HEPaBHOMEPHOM JIBMKCHUHU, YCKOpPEHHE, MEPEMEIICHUE, IIyTh, YIJIOBasd
CKOpOCThb, CHJIa TpPEHHUSA, CHJA YIOPYrOCTH, CHUJA TSDKECTH, YCKOPEHHE
CBOOOHOTO TAJCHUS, BEC Tela, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYEeCKas
paboTa © MOIMHOCTh, TOTCHIMATIbHAS JHEPTUs Tela, MOJHATOTO HaJ
MIOBEPXHOCTBIO  3€MJIM, I[IOTCHIMAJIbHAS  DHEPrus  CXKATOW  MPYKUHBI,
KUHETUYECKAsT JHEPrus, IOJHAs MEXaHWYECKas SHEpPrus, MEepUoJ W YacToTa



KOJIeOaHMM, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCThH CBETA,
MOKa3arelb MPEIOMIICHUS Cpebl), MPU ONUCAHUU NPABUIBHO TPAKTOBATH
(U3MYECKHI CMBICH HCIONB3YEMBIX BEJIWYMH, OOO3HAUYEHHUS U E€AUHUIIBI
(¢u3NUecKUX  BEJIMYMH, HaXOAUTh (OPMYJIbI, CBA3BIBAIOLIME  JIAHHYIO
($U3MUECKYI0 BETMYMHY C APYTMMHU BEITMYUHAMU, CTPOUTH IPaQUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepru30BaTh CBOMCTBA Tel, PU3NYECKUE SIBICHHUSI M MPOLECCHI, UCTIONb3Ys
3aKOH COXPAaHEHUs DHEPIHHM, 3aKOH BCEMHPHOIO TATOTEHUS, MIPUHLUII
CyNEPHO3ULUNA CUJI, NPUHLINUI OTHOCUTEIBbHOCTU ['anmunes, 3axoHbl HproToOHa,
3aKOH COXPAHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUSI U MPEJIOMJIEHUS CBETA,

3aKOHBI COXPAaHEHUS 3apsIOBOIO0 U MACCOBOTO YKCEN MPHU SIACPHBIX PEaAKIUsX,
Ipyu 3TOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa W 3alUCHIBATh €ro
MaTeMaTHUYE€CKOE BBhIPAKEHUE;

0OBSICHATH (hU3NYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluii TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUUHHO-
CJIICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHWE U3 2—3 JIOTUYECKUX IIIaroB C
omopoil Ha 2-3 M3YyYCHHBIX CBOWCTBAa (PU3MUYECKUX SBICHUN, (UIUUECKUX
3aKOHOB MUJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a/1au (OMMpaIoIIUecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKHE BETUYMHBI: HA
OCHOBE aHaJM3a yCJIOBHUS 3a/1au 3alMChIBATh KPAaTKOE YCIOBHE, BBISBIATH
HEJO0CTaIoIIe WM U30BITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBbIE  JUJIi  pEIIeHHs, MPOBOAUTh  pacuy€Thl M  OIEHUBATH
PEATMCTUYHOCTH MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEJIMYHHBI;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (HU3UIECKUX
METOJIOB, HCIONB3Yysl ONHCAaHUE MCCIENOBAaHUsA, BBIICIATH IPOBEPIEMOE
NPENNONOXKEHUE,  OICHMBAaTh  MPABWJIBHOCTH  TOpSAAKA  IPOBEICHUS
UCCJICIOBAaHNS, JIeTaTh BHIBOJIbI, HHTEPIIPETUPOBAThH PE3YJIbTATH HAOIIOICHUI U
OTIBITOB;

IPOBOAUTH OIBITHI MO HAOTIOAEHUI0 (DU3UYECKUX SBICHUN WIN (U3UIECKUX
CBOMCTB TeNl (uM3yueHHUe BTOpPOro 3akoHa HpOTOHA, 3aKOHAa COXpaHEHUS
SHEPTUH, 3aBUCUMOCTH MEeproaa KoieOaHuil MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH TMPYKUHbI M HE3aBUCHUMOCTb OT aMIUIUTYAbl MaJIbIX
KosieOaHmii, TPSMOJIIMHEWHOE PACTPOCTPAHCHHE CBETA, Pa3JIOKEHHE OeJoro
CBETa B CIIEKTP, H3yUYCHHUE CBOWCTB N300pa’KEHUS B TUIOCKOM 3€pKajie U CBONCTB
N300paKeHUsT TIpeAMeTa B COOMpAIONICH JMH3E, HAOJIIOJCHUE CIUIONIHBIX H
JUHEHYAThIX CHEKTPOB HU3IYUEHHS): CAMOCTOSITEIbHO COOMpPAaTh YCTAHOBKY M3
M30BITOYHOTO HaOOpa 00OPYyIOBaHUS, ONMUCHIBATH XOJI OIBITA U €T0 PE3yJIbTaThI,
(bopMyIHpPOBaTH BEIBOIBL;

MPOBOJUTh TPU HEOOXOJUMOCTH CEpPUI0 MPSMBIX HM3MEPEHUM, ompenenss
cpeaHee  3Ha4YeHUE  U3MepsieMOl  BenM4MHBI  (POKyCHOE  paccTosiHuE



coOuparomieil  JMH3bl), OOOCHOBBIBaTH  BbIOOp  crmoco0a  U3MepeHus
(u3MepuTenbHOro Mpubdopa);

NPOBOAUTh  HCCIEAOBAaHUE  3aBUCHUMOCTEH  (PU3MUECKMX  BETUYHUH  C
WCIIONb30BAaHUEM TMPSIMBIX W3MEPEHHH (3aBUCUMOCTH IYTH OT BpPEMEHHU MpH
PaBHOYCKOPEHHOM JIBIDKEHHMH 0€3 HadallbHOM CKOpPOCTH, Meproja KoyieOaHWid
MaTeMaTUYeCKOTO0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS
CBETa OT yIJia MAJCHUS U yIiia MPEJIOMIICHHS OT yria MaJieHus): MIIaHUPOBaTh

UCCIICIOBAaHNUE, CAMOCTOSTENIBHO  CcOOMpaTh  yYCTaHOBKY, (DHKCHpPOBATH
PE3yNIBTAaThl TIOJYYCHHON 3aBUCUMOCTH (PU3WYCCKUX BEIMYHMH B BUJC TAOJHI] U
rpaduKoB, JAeNaTh BEIBOABI IO pe3ybTaTaM UCCIICIOBAHMS;

IIPOBOJAUTE KOCBEHHBIC M3MEpPEHUST (DU3UUYCCKUX BEIMUMH (CPEIHSS CKOPOCTh M
YCKOPEHHE Tella MPU PABHOYCKOPCHHOM JIBM)KCHHH, YCKOpPEHHE CBOOOJIHOTO
najcHus, JKECTKOCTh MPYXKHHBL, KOI(DPUIMEHT TPEHHUS  CKOJIBKCHUS,
MEXaHH4Yeckass paboTa W MOIIHOCTh, YacTOoTa MW TEPHOJ  KOJcOaHMit
MaTEMaTUYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKas CHJia coOMparomiei
JWH3bI, PaJUOAKTUBHBIA  (OH): IJIAHUPOBATh HM3MEPEHUSA, COOUPATH
OKCIICPUMEHTAIbHYI0 ~ YCTAHOBKY WM  BBINOJHATH  M3MEPEHUSA,  CICays
NIPEIJI0KCHHON WHCTPYKIIUH, BEIYMCIIAT 3HAYCHUE BEJTUYMHBI HaHAIU3UPOBATH
MOJIYYE€HHBIE PE3YJIbTATHI C YYETOM 33JJaHHOM MOTPEITHOCTUU3MEPEHU;
coOmoaTh MpaBWiIa TEXHUKU O€30MacHOCTH mpu paboTe ¢ J1abopaTOPHBIM
000pya0BaHUEM;

paznuyaTh  OCHOBHBIE NPHU3HAKM  HM3YYEHHBIX  (PU3MUECKHX  MOJENei:
MaTepualibHasg TOYKa, aOCOJIOTHO TBEPAOE TEJI0, TOUEYHBIM MCTOYHUK CBETA,
JTy4, TOHKas JIMH3a, TUIAHETapHas MOJeNIb aTOMa, HyKJIOHHAsE MOJIEJIb aTOMHOTO
anpa;

XapaKTepru30BaTh MPUHIMIBI JECHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpPOl Ha WX OMucaHusd (B TOM YHCIE: CIUAOMETP, JATYUKH
MOJIOKEHMSI, PACCTOSHUSI W YCKOPEHHMsI, paKeTa, 3XOJOT, OYKH, MEepPHUCKOII,
doToamnmapar, ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucmonp3yss 3HaHMS O CBOWCTBaX (DU3UYECKUX SIBJICHUN U
HeoOX0IMMbIe (PU3HYECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HM3YUYEHHBIX TEXHHYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TpU
perieHny y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMbl IS MOCTPOCHUS
N300paKEeHUH B IJIOCKOM 3€pKajie U COOUpAIOIIeH JIH3E;

NPUBOJIUTH TPUMEPHI (HAXOAUTh MHPOPMAIMIO O TPHUMEPAx) MPAKTHIECKOTO
UCTIOJIb30BaHMs (PU3NYECKUX 3HAHUHN B MMOBCEIHEBHOW JKU3HU ISl 0OCCTICUCHHUS
Oe3omacHOCTH MpU OOpaIieHNuH ¢ TPUOOpPaMH M TEXHUYECKUMH YCTPOUCTBAMH,
COXpAaHEHUSI 3JI0POBbSI M COONIOACHUS HOPM SKOJOTUYECKOTO TOBEJCHUS B
OKPY’KAIOIIEH Cpeae;



OCYLIECTBIISITh MOUCK MH(pOpManuu Quznueckoro coaepxanusi B MHTepHere,
CaMOCTOATENBHO  (OPMYIUpPYSd  TOMCKOBBIM  3ampoc, HaXOAUTb MYTH
ONpEJeNeHus]  JTOCTOBEPHOCTH  IMOJYYEHHOM HMH(OpManum Ha  OCHOBE
MMEIONIUXCS 3HAHUM U JTOTIOJIHUTEIbHBIX NUCTOYHUKOB;

UCTIOJh30BaTh TPU BBINIOJHEHUN YUYEOHBIX 3aJaHUl HAy4YHO-TIOMYJSPHYIO
auTeparypy (pU3MUecKoro coiepaHus, CIPaBOYHBIC MAaTEPHAIIBI, PECYPCHI
cetm  VHTepHer, BnajeTh  NpuUEMaMH  KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMAIMK M3 HECKOJBKMX HWCTOYHHKOB (U3UYECKOTO  COJICpIKAHMUS,
NyOJIMYHO TIPENCTaBISITh PE3yNbTaThl TPOSKTHOW WM HCCIEI0BATEIbCKON
JeSTebHOCTH, TIPY ATOM IPaMOTHO UCTIOIB30BaTh N3YUEHHBIN MOHSITHIHBIN
ammapaT HW3y4aeMoro pasaena (UMK W CONPOBOXKIATh BBICTYIUICHHE
npe3eHTanrei ¢ yuéToM 0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB.

e KJIACC
KoanuyecTBO YacoB
Ne i/ HaumeHoBaHue pa3ieioB U TeM K I
o nporpaMmbi Beero OHTPOJIbHBIE PAKTHYECK
padoThI padoThI
Pazngen 1. Mexannueckne siBJeHHS
MexaHn4ecKO€e IBUKEHNE U CIIOCOOBI €70
1.1 A 10 0 1
OIHMCAHUS
1.2 BsauMmoneiicteue ten 20 1 3
1.3 3aKOHBI COXpaHCHHS 10 0 3
Hroro mo pazgeny 40
Pazpen 2. Mexann4decKue KoJe0aHUA U BOJIHEI
2.1 MexaHnueckue KojieOaHus 7 0 3
2.2 MexaHnuecKue BOIHBL. 3BYK 8 1 3

Uroro no pazneny 15

Pa3zgen 3. 3H€KTp0MaFHI/lTH06 1M0JI€ U 3JICKTPOMATHUTHBIC BOJHbI

QHCKTpOMaFHI/ITHOC IoJIC U 6 0 2
QJICKTPOMAIrHUTHBIC BOJIHBI

3.1

Hroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 0 2
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4.2 JIMH3BI ¥ OTITHYECKHE TPUOOPBI 6 0 3
4.3 Paznoxenne 6em0ro cBeTa B CIIEKTP 3 0 2
Hroro no pasueny 15
Paznea S. KBaHTOBBIE sIBJICHUS
5.1 HcnyckaHue U MOJIONIEHHE CBETA aTOMOM 4 0 1
5.2 CTpoeHune aTOMHOTO sapa 6 0 1
5.3 SInepHbie peakiuu 7 1 1
Hroro no pasueny 17
Paznen 6. [loBTOpuTEIbHO-00001IAKO U MOYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 0 2
' Kypca ¢usuku 3a 7-9 knacc
Hroro mo pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
e KIIACC
KoaunyecTBo yacos
Ne
Tema ypoxka Kontpoasubie IIpakTHuect
n/m P Bcero p p
padoThI padoThI
1 Mexannueckoe JBr>xXeHrne. MarepuaiibHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1
MEXaHUYECKOTO JBHXKECHUS
3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE 1
4 HepaBHOMepHOE MpsAMOTMHEIHOE TBUKEHHE. 1
CpenHss 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimosmHetHOE PaBHOYCKOPEHHOE 1
JBUKEHHE. Y CKOpPEHUE
CkopocTh NPSIMOJIMHEMHOTO
6 paBHOYCKOpEHHOTo JBIKeHus. ['papuk 1
CKOPOCTH
JlaGopatopHas pabota "Onpeznenenue
7 YCKOpEHUS Tella MPU PaBHOYCKOPEHHOM 1 1
JIBUKEHHH 110 HAKIIOHHOM TIOCKOCTH"
8 CBoOoHOoe magenue Ten. OnbITel [anunes 1
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PaBHOMEpHOE IBUXKEHKE IO OKPYKHOCTH.

9 [lepuon n yacrtora obpamenus. Jlunelinas u
YIJI0Basi CKOPOCTH

10 LleHTpOocTpeMUTENBHOE YCKOPEHHE

11 [Iepssiit 3axkoH HproToHa. Bextop cuibl

12 Bropoii 3akon HerotoHa. PaBHOAEHCTBYIOIIAs
cuiia

13 Tpertunii 3akon Hetorona. Cyrneprno3uiius CuI

14 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB
HeroTona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemrenne 3ana4 o reme «Cuita ynpyroctu»

17 JlabopaTtopHas paboTta «OmnpeseneHne
HKECTKOCTH TIPYKHHBI»

18 Cua TpeHus

19 Pemenne 3amau o reme «Cuiia TpeHUs»

20 JlabopaTtopHas padota "OmnpenencHue
ko3 duimenTa TpeHUs CKOJIbKCHUS"

21 Pemenne 3agad o teMme "3axousl HeroToHa.
Cuna ynpyroctu. Cuna tpeHus"

29 Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaieHuUs
Ypok-koHhepentus "JIBmwkeHUE T BOKPYT

23 rpaBUTaMOHHOTO LeHTpa (CosHeuHas
cuctema). ['amaktuxu"

24 Pemenne 3amau no teme "Cuiia TSHKECTH U
3aKOH BCEMUPHOT'O TATOTEHUS"

o5 [TepBas kocmuueckas ckopocts. HeBecoMocTh
U TIEperpy3Ku

26 PaBHOBecHe MaTepuanbHOW TOUKH.
AbcomoTHO TBEpAOE Teno. PaBHoBecue
TBEPOTO TEJIA C 3aKPETUIEHHON OCBIO
BpaIlIeHUS

27 MowmenT cunsbl. LleHTp TsbKecTn



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Permrenne 3agad o reme "MOMEHT CHJIBL.

28 "
LenTp TsxecTH
[ToaroToBka K KOHTPOJIBHOM paboTe MO TEME

29 "Mexanuyeckoe ABuxKeHue. Bzaumoelicteue
Ten"

30 KonTponbHas padota o reme "Mexanuueckoe
nBrokenne. Bzaumoneiicteue ten'
Nmnynec Tena. Umnynse cuibl. 3aKoH

31 COXPaHEHHUs UMIYJIbca. YIPYrO€ U HEYIPYyroe
B3aUMOJICHCTBHE

30 Pemrenue 3amau o teme "3aKoH COXpaHEHHS
uMmIyasca'

33 VYpok-koHpepeHnus "PeakTuBHOE IBHKEHUE B
MIPUPOJIE U TEXHUKE"

34 Mexannyeckast paboTa ¥ MOILITHOCTb

35 PaboTa cHibI TSDKECTH, CHITBI YIPYTOCTH U
CHJTBI TPEHUS
JlabopaTtopHas pabora «OnpeneneHue padboThI

36 CHJIBI TPEHUS TIPH PABHOMEPHOM JIBIKEHHUN
T€Ja M0 TOPU30HTAIIBHON TOBEPXHOCTU»

37 CBs13b 2Hepruu u padoThl. [loTeHIMaNpHAS
SHEeprus

38 Kunernueckas sneprus. Teopema o
KUHETUYECKON SHEPTUU

39 3aK0H COXpaHEHUs YHEPTUH B MEXaHUKE

40 Jlaboparopnas pabota «M3ydyeHue 3akoHa
COXPAHEHUS SHEPTUU»

41 KonebartenbHoe IBIKEHUE U €r0
XapaKTePUCTUKHI

42 3aryxaromue koyebanus. BeIHyXIeHHbIE
konebanus. Pezonanc

43 MatemaTtuueckuil U Ipy>KUHHBIN MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh MIEPUOJIA

44 KoJieOaHUi OT )KECTKOCTH MPYKUHBI U MaCChl
I'pysa»

45 [IpeBpatiieHre SHEPIUN MpH MEXaHUUECKUX
KoJeOaHusIxX
JlaGopatopHas pabota «Onpenenenue

46 YacTOTHI U MEpHOa KoeOaHU| NMPYKMHHOTO

MasATHHKa»
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Jlaboparopnas pabota «I[IpoBepka

47 HE3aBHCHMOCTH IepHoJia KoJebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT MAcCChl rpy3a»
Mexanuueckue BoaHbl. CBOMCTBA

48 MeXaHU4eCKUX BOJIH. [IponospHbIe 1
TONIEPEYHbBIC BOJTHBI

49 Ypok-koH(pepeHmus "MexaHuIeCKie BOJIHBI B
TBEpIOM Teie. CelicMruueckue BOTHBI"

50 3ByK. PacnipocTpanenue u oTpaxkeHue 3ByKa

51 Ypok-uccnenoBanue "Habmonenne
3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53 Ypok-koH(pepeHus "YIbTpa3ByK u
nH(}pa3ByK B IPUPOJIe U TEXHUKE"
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe

o4 "3akoHbI cOXpaHeHus1. MexaHn4yecKue
KoJieOaHUsI ¥ BOJTHBI"

KonTtponbHas padoTa mo Teme "3aKoHbI

55 coxpaHeHus. Mexannueckue kojaeOaHus u
BOJIHBI"

56 DIJIEKTPOMArHuTHOE MoJjie. DJIEKTPOMarHuTHbHIE
BOJIHBI

57 CBOICTBA DJIEKTPOMArHUTHBIX BOJIH
Ypoxk-koupepennus "lkana

58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOU CBSI3U"
Ypok-uccienoanue "M3ydeHue cBOMCTB

59 AJIEKTPOMArHUTHBIX BOJIH C TOMOUIBIO
MOOMIBHOTO TenedoHna"

60 Pemenue 3aia4 Ha onpeaeneHne YacTOThI U
JUIMHBI 3JIEKTPOMAarHUTHON BOJIHBI

61 DnekTpoMarHuTHas npupoaa ceera. CKopocThb
cBeta. BoyiHOBBIE CBOIICTBA cBETa
Hctounuku ceta. [Ipsamonnneitnoe

62 pacrnpocTtpaneHnue cBera. 3atmenus: CoaHua u
JlyHbl
3aKoH oTpaxeHus cBera. 3epkana. Pemenue

63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKECHUS
CBETa

64 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS

CBCTa
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[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

65
Hcnonb30BaHKe NOIHOTO BHYTPEHHETO
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlaboparopHuas padota "HMccrnenoanue

66 3aBUCHMOCTH YTJIa PEJIOMIIEHHS CBETOBOTO
Jy4ya OT yIJla IaJIeHUsl Ha TpaHulle "BO3ayX-
cTekno""
Ypok-koHpepenmus "Vcnonb3oBanne

67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIuna3el. OnTHYecKas CHiia JIMH3bI

69 [Toctpoenue n3o00pakeHmid B TNH3aX
JlabopaTtopHnas pabota "Onpenenenue

70 (hOKYCHOTO PaCCTOSIHUS Ml ONMTHYECKOMN CHITBI
cobuparorei TMH3bI"

71 VYpoxk-koupepennus "OnTudeckue IUH30BBIC
npubops"”

72 ['ma3 xak ontuyeckas cucrema. 3peHue

73 VYpoxk-koudepennus "Jledextor 3penus. Kak
COXpaHUTH 3peHue"
Paznosxenue 6emoro cBeta B criekTp. ONBITHI

74 Hprorona. CnokeHue CrieKTpaabHbIX IIBETOB.
Hucnepcus cBeta
JlabopaTtopHas pabota "ONBITHI 11O

75 Pa3oKEHUI0 OEIoro CBeTa B CIEKTP U
BOCIIPUSITHIO LIBETA MPEMETOB MIPH UX
HaOIIOCHUH Yepe3 [BETOBbIC (PHIIBTPHI"

76 Ypok-npaktukym "BoiHOBBIE CBOWCTBA CBETA:!
nucnepcusi, uHTepdepeHuus u audpaxuus”

77 OmnsiTel Pesepdopaa v nnanerapHas MoJIeNnb
aToma

78 IToctynatel bopa. Moznens atoma bopa

79 Hcnyckanue 1 MOrjoieHne CBeTa aTOMOM.
KBanTsl. JInHENYaThIE CIIEKTPHI

80 Ypok-npaktukym "HabmoqeHue ciekTpoB
UCIycKaHus"

81 PangnoakTUBHOCTE U €€ BUJBI
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82

Crpoenne atomHoro sapa. HyknoHnHas Mmoznens

83

PannoaktusHble npeBpanienus. M30Tomnsl

84

Pemtenue 3amau no teme: "PagnoakTuBHEBIE
npespaueHus"

85

[Iepnon nonypacnana

86

VYpoxk-koupepenuus "PagroakTHBHBIE
W3JIy4eHHS B IPUPOJIE, METUIIMHE, TEXHUKE"

87

SnepHbie peakiuu. 3aKOHbI COXPaHEHUS
3apsI0BOrO M MacCOBOTO YHCET

88

DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U
SHEPTUH

89

Pemrenue 3amau o reme "SAnepHsie peakun"

90

PCaKIII/H/I CHUHTEC3a U NCJICHUA SIIlep. I/ICTOLIHI/IKI/I
sHeprun CoHIA U 3BE3]T

91

VYpoxk-koudepentus "SAnepHas sHepreTHKA.
JleficTBHS paIlMOaKTUBHBIX U3Ty4E€HUN Ha
JKUBBIE OpraHU3MbI"

92

[ToaroToBka K KOHTPOJILHOU paboTe Mo TeMe

"DJIeKTpOMarHUTHOE TIOJIC.
DJIEKTpOMAarHuTHHIE BOJHBI. KBaHTOBBIE
saBJjeHus"

93

KonTtponsHas padoTa o treme
"DIeKTpOMarHUTHOE TOJIE.
DneKTpOMarHUTHbIE BOJHBL. KBaHTOBBIE
siBIeHUA"

94

IToBTOpenue, 0000menue. JlabopaTopHEIE
b
paboTsl o Kypcy "B3anmoneiictBue ten"

95

[ToBTOpenue, o6oomenue. Pemenue
pacyeTHBIX M Ka4eCTBEHHBIX 3a7a4 110 TEMe
"TermoBbie mporecch”

96

[ToBTOpeHue, o6o0meHue. Pemenue
pPacUYCTHBIX M KAYECTBEHHBIX 3a/1a4 110 TEME
n Al

KIIJI TenmoBbIX ABUTaTEICH

97

IToBTOpenue, o6o0meHue. Pemenue
pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 110 TeMe
"KII/] anexkrpoycTaHoBOK"

98

IToBTOpenue, oboOenue. JlabopatopHsie
paboTsl o Kypcy "CBeToBbIe sBIEeHUS"

99

[ToBTOpenue, 06061eHue. Pabota ¢ Tekcramu
110 TeMe "3aKOHbI COXpaHEHHsI B MEXaHUKe"



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

[ToBTOpenue, 06061eHue. Pabora ¢ Tekcramu

100 " " 1
o reme "KosiebaHus 1 BOJTHBI

101 [ToBTOpenue, 060061meHue. Pabora ¢ Tekcramu 1
1o Teme "CBeToBbI€ sIBJICHUS "

102 [ToBTOpenue, 0600meHNe. PaboTta ¢ TekcTamu 1
o reme "KBaHTOBas U siiepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 27

YUYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
e ®usuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ orpaHUYEHHON
OTBETCTBEHHOCTHIO «I31aTenbcTBO «DK3aMEH»

o ®usuka, 8 kiacc/ I[leppimkun A.B., O011ecTBO C OrpaHHYEHHON
OTBETCTBEHHOCTHIO «J[PODA»; AkiinonepHoe o01iecTBo «M3aaTenbcTBO
«IIpocsemienue»

o ®dwusuka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O6miecTBo ¢

OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKITMOHEpHOE OOIIECTBO

«M3parenscTBO «IIpocBeenne»

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA
e KIIACC

e PaGouas mporpamma.

e [Iporpammbl ocHOBHOTO 001IeT0 00pazoBanus. dusuka. 7 — 9 Kiaccel

(aBTopsl:A.B.Ilepeiikun, H.B. ®unonosuu, E.M. ['yTHUK).


https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

e Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

e [leprimkun A.B. ®usuka. 7 kinacc. Y4eOHUK J17151 00111€00pa30BaTENbHBIX

yupexaenuii . M.:JIpoda. 2011
o Jlykamuk B.1. COoopHUK BOIIPOCOB U 33j1a4 1o ¢usuke. 7-9 k. — M.:

ITpocemienue, 2010. —192c.
e KIIACC
e PaGouas nporpamma. @usnka. 7 — 9xnaccel: yueOHO-METOJUUECKOTO

nocobust /coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. —

398,(2)
e [Iporpammbl ocHOBHOTO 001Ier0 0oOpazoBanus. duszuka. 7 — 9 kinaccel

(aBTopsl:A.B.ITepeimikun, H.B. ®unonosuu, E.M. ['yTHUK).

e PaGouas nporpamma 1o ¢pusuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOpAaHHBIM YUYEOHUKOM:

o [leprimkun A.B. ®usuka. 7 kinacc. Y4ueOHUK s 00111€00pa30BaTEIbHBIX
yupexaennit . M.:[Ipoda. 2011

o Jlykammk B.M. CoopHUK BOpOCOB U 3a1a4 o pusuke. 7-9 k. — M.:

IIpoceemenue, 2010. —192c.



e Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

e AcraxoBa T.B. ®uzuka. 7 xnacc. JJabopatopusie pabotbl. KoHTposibHBIE
3aganus. —Caparos:JIuueit, 2014.

o «KoHTponbsHO-U3MepuTeNbHble MaTepraiibl. ®usuka. 7 knacc/Coct. H.U.

3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

e Mapon A.E. ®uzuka. 7 kinacc: yaeoOHO-MeToandeckoe nmocoodue/ A.E.
Mapon.- M.: [lpoda, 2011.- 123c.:

e A.B. [leppimkun ®usuka-8ki 2017 M. Jipoda

e H.B. ®unonosua Meroaunueckoe mocooue 2015 M. JIpoda

e A.E. Mapon, E.A. Mapon CaMocTosiTeTbHBIE U KOHTPOJIbHBIE pabOThI-8

kiacc 2017 M. [Ipoda

e B.B. lllaxmatora ,0.P. llledep JAnarnoctuueckue padotsl -8 kitacc 2016M.

Apoda
e A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopauk Bomnpocos u 3agau2015

M. JIpoda

e KIIACC



e Pabouas nporpamma. @usnka. 7 — 9xnaccel: yueOHO-METOUIECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. —
398,(2)

e [Iporpammel ocHOBHOTrO 001Iero oopazosanus. Gusuka. 7 — 9 knaccel
(aBTopsi:A.B.ITeprimikun, H.B. ®unonosuu, E.M. ['yTHUK).

e Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C BLIOPAHHBIM YUYEOHUKOM:

o [Tlepeimkud A.B. @usuka. 7 kinacc. YueOHUK 111 00111€00pa3oBaTeIbHBIX

yupexnaenuii . M.:JIpoda. 2011

e Jlykamuk B.1. COopHHK BOIIpOCOB U 3a1a4 1o ¢pusuke. 7-9 ki — M.:
ITpocsenienune, 2010. —192c.

o Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSTEIbHBIEC U
KOHTPOJIBHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

e AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie paboTsl. KoHTpOIBHBIE
3aganus. —CapatoB:JIuueit, 2014.

o «KonTponsHO-U3MepuTeNnbHbIe MaTepuansl. Gusmuka. 7 knacc/Coct. H.I.
3opuH. — 2-¢ u3.,nepepad. — M.:BAKO, 2013.

e Mapon A.E. ®usuka. 7 kiacc: yuedOHO-MeTogudeckoe mocoone/ A.E.

Mapon.- M.: [Ipoda, 2011.- 123c.:



KontponbHbie U caMocTOsITeNbHBIE pa0oThI 1O du3uke. 9 knacc: Kk yueOHuky A.B.
[Meppimkuna, E.M. T'yrHuk «®usmka 9 kmace» / O.U. I'pommeBa. — M.:
U3narensctBo «DK3amen», 2014.

Tectsl o pusuke. 9 knacc: k yueouuky A.B. Ileppiukuna, E.M. I'yTHuk

«Pu3nka

9 xmace» / O.U. I'pomueBa. — M.: M3narenscTBo «OKk3amen», 2010.

®dusuka. 9 knacc. Tematnueckue TECTOBBIC 3aaHus 1151 OATOTOBKH K ' MA. /aBT.-
coct.: M.B. boiinenko, O.H. Mupouikuna. — Spocnasib: OO0

«Axanemus pazputusi», 2014,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
e KIIACC

. bubimmoreka — Bc€ o npenamety «dusuka». — Pexxum nocryna:

http://www.proshkolu.ru
e BujaeoomnsITh Ha ypokax. — Pexxum qoctyma: http://fizika-class.narod.ru

o Enunas xomnekmus mudpoBbIX 00pa30BaTENbHBIX PECYPCOB. — Pexum

noctyna: http://school- collection.edu.ru

e UurepecHbie MaTepuaibl K ypokam (GHU3UKH 110 TEMaM; TECTHI 10 TeMaM;

HaTJIAIHBIE TTOCOOMS K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/

e Tludpossie oOpazoBaTeabHbIE peCypchl. — PexuM qoctymna:

http://www.openclass.ru

e DJeKTpoHHBIE YueOHUKHU N0 Pu3uke. — Pexxum nocryna:

http://www.fizika.ru

e KIIACC
e bubnuoreka — Bc€ o npeamery «duznka». — Pexum nocryna:

http://www.proshkolu.ru

e BuneoonsiTel Ha ypokax. — Pesxxum noctyna: http:/fizika-class.narod.ru

e Enunas xomnekuus mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexxum

nocryma: http://school- collection.edu.ru

e UurepecHbie MaTepuaibl K ypokam GU3HKHU MO TEMaM; TECTHI IO TEMaM;

HarJIsIHbIC TTOCOOUS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

e I[ludpossie oOpazoBaTenbHBIC pecypchl. — PesxxuMm qocryna:

http://www.openclass.ru

e DieKkTpoHHBIC YueOHnKHM 10 Pusuke. — Pesxxum nocryna:

http://www.fizika.ru



http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

e KIIACC

e BuneoonsiTel Ha ypokax. — Pesxxum noctyna: http:/fizika-class.narod.ru

e Epunas xomnekuus mugpoBbIX 00pa30BaTENbHBIX PECYPCOB. — Pexxum

noctyma: http://school- collection.edu.ru

e UurepecHbie MaTepuaibl K ypokam GU3HKHU MO TEMaM; TECTHI IO TEMaM;

HarJIsIHbIC TTOCOOUS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

e I[ludpossie oOpazoBaTenbHBIC pecypchl. — PesxxuMm qocryna:

http://www.openclass.ru

e DieKTpoHHBIC yueOHnKHU 1o Pusuke. — Pesxxum nocryna:

http://www.fizika.ru



http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

e Jlucranmumonnas mikoia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.

CeteBoe 0OpazoBatTenbHOe cooOmecTBo. http://www.openclass.ru/node/109715

e Enunas xoyutekius nu@poBbIX 00pa3oBaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

o ®denepalibHbIN LHEHTP UHPOPMALTUOHHO-00Pa30BaTENBHBIX PECYPCOB.

http://www.fcior.edu.ru/

e UurepHet ypok. http://interneturok.ru/ru/school/physics/

e Tazera «1 ceHTAOPS» MaTepuabl o PU3MKeE.

http://archive.lseptember.ru/fiz

e Anwumanuu ¢pusndeckux o0beKToB. http://physics.nad.ru/

e JKusas ¢usuka: obyuaromas nmporpamma. http://www.int-

edu.ru/soft/fiz.html

e @usuka.ru. http://www.fizika.ru/



http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int/
http://www.fizika.ru/

