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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKU Ha JeSITebHOCTHOW OCHOBe. B mporpamme mo (u3uke y4yuThIBalOTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEHN 00yJaronInXcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJbKY (HU3MYECKHuEe 3aKOHBI JIEKAT B OCHOBE TPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHSI TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e UHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYUYHbIE JI0KA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

Hemn wusyueHus (U3MKK Ha YpPOBHE OCHOBHOTO 0OINEro o0Opa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnerun Munncrepctsa npocsemienust Poccuiickoit denepanuu (MpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Ieaun n3zyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa W CTPEMJICHHA OOydYaroumxcss K HaydyHOMY
U3YYEHHUIO TPUPOJbI, PA3BUTUE HX HHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEICTABICHUI O HAyYHOM METOJE MO3HAHWUS U (POpMHUPOBAHME
UCCJIeI0BATEIbCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupoOBaHHME MpENCTAaBIECHUNW O POAU (PUMKH A Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM AESITeNIbHOCTH, CBA3aHHOM ¢ (M3HUKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkenue 3TUX 1eieil mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4ay:

eipuoOpeTEHNE 3HAHUW O  JHMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

o IPUOOpPETEHNE YMEHHM OIUCHIBATh U OOBSACHATH (PU3MYECKUE SBIICHUS C
UCIIOJIb30BAHUEM TOJTYyUYECHHBIX 3HAaHUH;

¢ OCBOGHHE METOJIOB pEIICHHS MPOCTEHIIMX pacuy€THBIX 3a7a4 ¢
UCIIOJIb30BaHHEM bu3nIeCKux MOJIEIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHUU HAOJIOJaTh MPHUPOJHBIC SBICHHUS M BBIMOJIHAThH OIbBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAIbHBIE HCCICAOBAHMS  C
UCTOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (U3MUECKOTO COJEp KaHMS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTUUYECKOE OLIEHUBAaHUE UH(POPMAIINH;

* 3HAKOMCTBO €O cpepaMu NMpodeccUOHANTbHOMN J1eATENbHOCTH, CBA3aHHBIMU C
¢u3uKOi, W COBPEMECHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JTOCTHKEHUAX (PU3NYECKOM HAyKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpa3zoBanus otBomutcs B 9 kmacce — 102 waca (3 waca B HeEHIemo).

[Ipennaraemslii B mporpaMmme no Qu3Mke nepeueHb Ja00paToOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraracMblX B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COIAEPKXAHUE OBYYEHUA

9 KITIACC

Pa3znen 1. Mexanuveckue siBJ1eHUsI.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBrKeHne. HepaBHOMepHOE mpsiMOIMHENHOE JIBHKEeHHE. CpelHss U MTHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHoyckopeHHOe mpsMoiuHelHoe nBuxkeHue. (CBoOoaHOE
nagenue. OnsiTel ['anumes.

PaBHOMepHOE ABMkKEHHE MO OKPY>KHOCTH. Ilepron m yactora oOpaleHwus.
JIuneliHas u yriaoBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHNE.

ITepseiit 3axkoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHUHMI CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Chiia TPEHHUS CKOJIbKEHUs, CUja
TPEHUSI TTOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIUIEHHOMN OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenune ummnyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.

Mexannueckass pabora WM MOITHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tpenusi. CBsi3b dHEPruu U padoThl. [loTeHIMaNbHAs SHEPTUs TeNa, MOAHSATOTO HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOM NMpYyKkuHbl. KnHeTnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.
1. HaOmroneHre MeXaHUYECKOTO JBMXKCHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTE€d W TPACKTOPUN NBUKEHUS OAHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tela 0 OKPY>KHOCTH.

HaGmronenrne MexaHU4eCKHUX SIBICHUMA, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBM)KCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3uku.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena npu yCKOPEHHOM JABUKECHHH.

ITepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpazoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEl.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
Habmonenrie peakTHBHOTO ABUKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABWKEHHUH TeEJIa MOJI IEUCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUYKCHUS TIApUKa WIIH TEJICKKH.

OnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KakK psjJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIKCHUM Teja
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJI30BaHUEM HETIOJIBMYKHOTO U MTOJABUKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Pazngen 2. Mexannuyeckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATyJa. MaTtemaTnuecKkuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATEIIbHOM JIBUKEHUU.

3aryxaromue — KojeOaHus.  BeIHyxkIeHHble — KoieOaHus.  Pe3oHaHc.
Mexanndeckue BoJHbL. CBOHCTBAa MeXaHW4YeCKUMX BOJIH. [IpomosbHbIE U



MONEPEYHbIe BOJIHBL. JI[MMHA BOJHBI M CKOPOCTH €€ PacupOCTPaHEHUS.
MexaHn4ecKue BOJHBI B TBEPIOM TeJ€, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1.
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HaGmonenne xoneGaHuii Tel MOJ JEUCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPYKUHE.

Habmronenne BBIHYKIEHHBIX KOJICOaHH U Pe30HAHCA.

PacnipocTpanenue npoI0IbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIIN).
Habmonenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuvie padbomot u onvimot.

1.

OmnpeneneHue 4YacTOThl U TMepuUoja KojaeOaHUW MaTeMaTHYECKOTO
MasiITHUKA.

OmnpeneneHue 4acToThl U Mepruoja KojaeOaHul MPy>KUMHHOTO MasTHUKA.
HccnenoBanne 3aBUCUMOCTH TIEpHOIa KOJIEOAHHUI TOIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Mepuoa KOaeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Tpy3a.

[IpoBepka He3aBUCUMOCTH Tepuoja KoJieOaHUW Tpy3a, MOJIBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuojia  KoJieOaHui
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Pa3zznen 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTpOMarHUTHOE  MoJie.  DJIGKTPOMarHuTHble  BOJIHBL.  CBONMCTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »ieKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA

CBCTa.

Jemoncmpauuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamopnwie padbomot u onvimol.

1.

N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIIBHOTO
TenedoHa.



Paznen 4. CBeTOBbBIC SIBJICHUS.

JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue cBeta. 3atMeHusa ConHua u Jlynsl. OTpaxenue csera. [lnockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpaXeHue cBeTa. VCcnonb30BaHHE TIOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona onayuedr B auHze. OnTuueckas cucrema ¢oToanmnapara,
MUKPOCKOIAa M Tejeckomna. ['ma3 kak onruueckas cuctema. biaum3opykocTh u
NATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmosMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpaxxeHue cBerTa.

[Tonyuenue n300pa’keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiie JuH3e.

XoJ JIyueu B pacCEeHBarOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOUIBIO JHH3.

[Tpuniun peiictBus doToarnmapata, MUKpPOCKONA U TEJIECKOIIA.

10. Monenb riasa.

11. Paznoxxenue 6emoro cBeTa B CHEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUS CBETOBOTO Jiyya OT yrjia
HaJCHUs.

2. W3yuenue xapakTepucTUK H300paKEHUs MPEAMETA B INIOCKOM 3epKale.

3. HccrnenoBanue 3aBUCMMOCTH yTJla MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenue N300paKeHUM C MOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.
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7. OmBITBI TI0O BOCTPUATHIO IBETA MPEAMETOB NPH WX HAOIIOJICHUU dYepe3
I[BETOBBIC (PMIIHTPHI.

Pa3znen 5. KBanroBble IBJIeHHS.



Oneitel Pe3epdpopna v miuanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue n nornonieHrne ceeta atoMmoM. KBaHTel. JInHENYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOEHUE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npeBpanieHus. [lepuon nomypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsOBOTO M MACCOBOIO YHUCEI.
OHeprusi cBsi3u aTOMHBIX sijep. CBsA3b Macchl W 3HEpruu. Peakuuum cuHTE3a U
nenenus anep. Mcrounukn sHeprun CoJiHIA U 3BE3.

Snepuas sHepretuka. JleWcTBUS paAMOAKTHUBHBIX M3TYyYEHUM HA KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnexTpbl U3TyYEHHUS U MOTJIOMIECHHUS.

2. CHexTpbl pa3aIM4HbIX Ia30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3TYUCHUH.

6. Peructpanus u3nydeHus NpUpOIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpPEKOB: U3MEPEHHE HHEPTHUM YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

Paznen 6. IloBTOpPUTENBHO-0000IAK0INI MOTYJIb.

[ToBTOpHUTETHEHO-0000IAIONMINNI MOTYJIh TIPEHA3HAYCH ISl CUCTEMATHU3AIlUN
U 0000IIEHWS  TNPEAMETHOIO  COJAEp)KaHWS W ONbITa  JIeSITEIbHOCTH,
puoOpPEeTEHHOTO MPU W3YUYEHUH BCETO Kypca (U3UKH, a TAKXKE JJIs TTOJATOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY J3K3aMEHy IO (¢HU3UKEe Ui 0O0ydarommxcs,
BBIOPABIIIUX 3TOT YUCOHBIA MPEIMET.

[Ipy m3yueHHu JaHHOTO MOAYJS PEATM3YIOTCA M CUCTEMATU3UPYIOTCS BUIbI
NEATEILHOCTH, HA OCHOBE KOTOPBIX 00ECTEYMBACTCSA JOCTHUKEHHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YJIbTaTOB  OOydYeHHs, (GopMHUpYyeTCs
€CTeCTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCJIEIOBAHUS
SBIICHUH TIPUPOALI U TEXHUKH, OBJAJCHUC YMCHHUSMH OOBSCHITH (PU3HUCCKHC
SIBJICHUSI, TPUMEHSA TOJIydEHHbIC 3HAHMS, peniarh 3ajadyd, B TOM YHCIIE
Ka4eCTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIUTIMANTBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO paszjelia peaau3yeTcs
32 CY€T TOTrO, YTO OOy4YarolmIMecs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npeJiaraeTcs:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacro3HaBaTh M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOojee Ba)XHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obOyuaromierocs 0yayT cOpMUpPOBaHbBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTM, BaXKHEUIIEH COCTABJISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0paza »KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OImMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

- UIHTEPEC K MPaKTUUYECKOMY U3YUEHHUIO Mpodeccuil, CBI3aHHBIX C (DU3UKOI;

7) 3KOJIOTHYeCKOTr0 BOCIIUTAHMS

- OpUEHTalusl Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW I pelIeHUs 3ajad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUM JIJIsI OKPYKAIOLIEH CPebl;

- OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOTHMUYECKUX MpOoOJIeM U MyTeu ux
pelIeHus;

8) amanTanum K M3MEHSIOIIUMCH YCJOBHUAAM CONMAJIBLHOM W NPHPOAHOM
cpebl:

- TOTpPeOHOCTh BO B3aUMOJICHCTBUU MPU BHITIOJIHEHUU UCCIEAOBAHUNA U
MPOEKTOB (PU3MYECKONM HAMPaABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM
APYTHuX,

- TOBBIIIEHWE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NESTEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUU, B TOM 4HucCiie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

- 0ocO3HaHue JePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

- IUITAHUPOBAHHE CBOETO PAa3BUTHUA B NPUOOPETEHUU HOBBIX (PUIMUECKHUX
3HAHUM;

- CTpEMJICHUE aHAJU3UPOBATh U BBIABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

- OILICHKa CBOMX JICMCTBHM C YYETOM BIIMSHHUS Ha OKPYXAKIIYIO Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.



METANPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS MpOTrpaMMbl 1O (HU3HKE HA YPOBHE OCHOBHOTO
oO1iero oopa3oBanus y o0ydaromierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC TCHCTBUYS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  Y4COHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

ba3oBble JJornueckue NecTBUA:

eBBISBIIATH M  XapaKTCPH30BaTh CYIICCTBEHHBIC MPHU3HAKKM OOBEKTOB
(sIBJIEHUI);

e YCTAaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMHA, OCHOBAHHS IS
0000111eHHs U CPAaBHEHUS,

¢ BBISIBIIATh 3aKOHOMEPHOCTH W TPOTUBOPEUHSI B pacCMaTPHBACMBIX (aKTax,
JAHHBIX ¥ HAOJIOJICHUSAX, OTHOCSIIUXCS K (DU3UUICCKUM SIBJICHUSM;

¢ BBISIBIIATh TPHUYMHHO-CJICJICTBCHHBIC CBSI3M TIPU HM3YYCHHH (U3HMUCCKUX
SIBIGHUN U TIPOLIECCOB, JENIaTh BBIBOJBI C UCIIOIB30BAHUEM JEIYKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIIOTE3BI O B3aHMMOCBSI3AX
(bu3nUecKrX BETUYHH;

e CAMOCTOSITEJIbHO BBHIOMPATh CIOCO0 perieHus: yueOHoi ¢u3nueckoil 3amauu
(cpaBHEHHE HECKOJbKMX BapUaHTOB pEIIeHHs, BBHIOOp Hauboiee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKue AeCTBUSA !

¢ HICTIOJIH30BATh BOIIPOCHI KaK MCCIIEIOBATEIILCKUI HHCTPYMEHT MTO3HAHMS,

¢ IPOBOJIUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IIJIAHY OMBIT, HECIOXKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOOJIbIIIOe HCCle0BaHue (PU3MIECKOTO
SIBJICHUS,

e OIICHUBATh HA TMPUMEHUMOCTh W  JIOCTOBEPHOCTh  HH(POPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIIEOBAHMS WM SKCTICPUMEHTA;

e CAMOCTOSITENIbHO (popMynupoBaTh OOOOIICHHS W BBIBOJABI MO pE3yibTaTaM
IPOBEIEHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIICOBAHMS;

o IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIIee  pa3BUTHE  (HU3UUECKUX
IIPOIIECCOB, a TAK)KE BBIJABUTATH MIPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

o IPUMEHSATH PA3IMYHBIC METOJbI, MHCTPYMEHTHI W 3amlpOChl TPHU TIOWUCKE U
orOope HHpOpMAIMU WA JAHHBIX C Y4ETOM NPEAJIOKEHHOW yuyeOHOU
dbuzryecKoi 3aaaumu;



e AHAJTU3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIOB M OPM TIPEIACTABIICHHUS,

¢ CAMOCTOSITCIbHO  BHIOWpATh  ONTHUMAIbHYI0  (GOpMY  TpEACTaBICHUS
uHQOpMAIIMM W WUTIOCTPUPOBATH pellacMbie 3a7addl  HECIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi U BX KOMOMHAITUSIMHU.

KoMMmyHHKATHBHBIE YHHUBEPCAIbHBIE YUeOHbIE 1eiicTBHSI:

eB XOJ¢ OOCYXJEHMsI y4eOHOro marepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX1aeMOU TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJla4yd W TOJICPIKaHHE
OJ1aroKenaTeIbHOCTH OOIICHUS;

¢ COIIOCTABIIATh CBOM CYXKJICHHSI C CYKJICHHSIMHU JIPYTUX YYACTHUKOB JHANIOTa,
0OHapYy>KHUBATh Pa3INUUE U CXOJACTBO IMO3UIIHIA;

e BBIP)XKAaTh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

o TyOJIMYHO TMPEJCTABIATh PE3YJIBTAThl BBIIOJHEHHOTO (DH3UYECKOTO OIBITA
(9KCTICpUMEHTA, UCCIICAOBAHMS, TIPOCKTA);

e IOHUMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIMBHUIYAIbHOM
paboThI MPU PEIICHHH KOHKPETHOW (DHU3UIECKOM TPOOIICMBI;

o IPUHUMATB IIEJTH COBMECTHOM JIEATCILHOCTH, OPTaHU30BbIBATh JCHCTBHS 110
e€ JOCTI)KEHHWIO: paclpeleNsaTh poiid, OoOCYyXIaTh TIPOIECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

¢ BEITIOJTHATH CBOKO YacTh pabOTHI, OCTUTAs KaYeCTBEHHOTO pe3yiIbTaTa IIo
CBOEMY HANpaBICHUIO W KOOPIAWUHHUPYS CBOM JCHCTBHS C JPYyrUMHU
YJIeHAMU KOMaH/Ibl;

¢ OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPUTCPHSIM,
CaMOCTOSITETTLHO C(hOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

¢ BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIHUSIX, TPEOYIOMUX IS
perieHus: GU3NUECKUX 3HAHUM;

e ODHCHTUPOBATHCA B  PA3NMMYHBIX  MOAXOJAaX  TPUHATUS  PEIICHHM
(MHIWBHUyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHATHE pEUIeHUN
TPYTITION);

e CAMOCTOSITEIIbHO COCTaBIIATH aJTOPUTM pelIeHUs (PU3NYECKOU 3a7a4u WU
IJiaHa MCCJEAOBaHUsI C YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATH TMpe/IjlaraeMble BAPUAHTHI PEIICHHUI;

e JIeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLJIeKT:
e 1aBaTh aJICKBATHYIO OIICHKY CUTYaIli{ U TIPEJIarath 1miaH ¢€ N3MCHCHHUS,;



¢ OOBSICHATh  NPUYMHBI  JOCTWXKEHUS  (HEAOCTUKEHUS)  pe3ybTaToB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B ACATENBHOCTH (B TOM 4YMCIE B XOJ BBIIOJHEHUS
(U3HUECKOr0  HMCCIENOBaHUSA WJIM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMUBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUIM;

e CTaBUTh €051 HA MECTO JPYroro 4ejoBeKa B XOZA€E CIOopa WIN JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;

e IPU3HABATh CBOE MPaBO HA OIIMOKY NPH pelIeHUH PU3NYECKHUX 3a/a4 WU B
YTBEPKJCHUAX HA HAyYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xonIy oOyuenusi B 9 Kiaacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOMINXCS YMECHUM:

¢ ICTIOJIb30BaTh  MOHATHS: CUCTEMa OTCUY€ra, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHMYECKOT'O JBIDKCHHS, Jaedopmalus
(ympyrasi, TiacTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, HEHTP THKECTH, a0CONIOTHO TBEPAOE TEO,
IEHTP TKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJHBI,
IIKaja JEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTbD,
CIEKTPhl UCIYCKaHUsl M TOTJIONIEeHUs, ajbda, 0eTa- U raMMa-u3IydeHus,
U30TOIBI, SIACpPHAs YHEPTETHKA;

epa3ziInuaTh SABJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHENHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSAMOJIUHEHHOE ABUKEHHE, CBOOOIHOE
NaJ€HUE TeJl, PABHOMEPHOE JIBH>)KEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KOJeOaTeNbHOE NBIDKCHHE (3aTyXalolue |
BBIHYKJICHHBIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKCHUE
3ByKa, MNPSIMOJIMHEITHOE PacCIpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKEHHE OEIOro CBeTa B
CIIEKTp U CJOXXEHUE CHEKTPalbHbIX I[BETOB, JUCIEpPCUS CBETA,
€CTEeCTBEHHas! PaJMOAKTUBHOCTh, BOZHHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YEeHUs1) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

e PAaCIO3HABATH  TPOSIBIICHWE  M3YYCHHBIX  (U3HMYECKUX  SBICHUUA B
OKpYy)KaromeM Mupe (B TOM uuclie (PU3NYECKUE SIBICHHUS B MPUPOJIE:
MPUJIUBBI U OTIUBBI, IBUKEHUE TUIaHET COJIHEUHON CUCTEMBI, PEaKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,



3EMJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBJICHUS B TPUPOJIE, OHUOIOTHYECKOE NEUCTBUE BUIUMOTO,
yIbTPA(PUOIETOBOTO M PEHTTEHOBCKOTO HW3JIYYEHUM, €eCTECTBEHHBIN
paauoaKTUBHBIN (DOH, KOCMUYECKHE JIYYd, PATUOAKTHUBHOE H3IIyUYCHUE
NPUPOAHBIX MHUHEPANIOB, JIEMCTBUE pPAAUMOAKTHBHBIX W3JIYYCHUH Ha
OpraHu3M 4YeJIOBEKAa), MPH STOM NEPEBOIUTHL MPAKTUUECKYIO 3a/lady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

e ONIMCHIBATh M3YUYCHHBIC CBOWCTBA Tel U (PU3MUECKHUE SIBJICHUS, HCIOJIB3YS
dbuzuyeckue BeJIMUYUHBI (CpPEIHSST W MTHOBEHHAash CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM JIBMOKEHUM, YCKOPEHHUE, MEepPEMENICHHUE, MyTh, YIJOBasd
CKOpOCTb, CHJIA TPEHHMS, CHJIa YIOPYrOCTH, CWia TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TMAJICHUsI, BEC TeJla, UMIIYJbC Telld, HUMITYJIbC CHIIBI,
MexaHuuyeckass paboTra MW MOIIHOCTh, NOTCHIMAJbHAs DSHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHAS SHEPTUsl CKATOU
NpY>XUHBI, KUHETUYECKas DSHEPrus, IOJHasg MEXaHWYecKas »JHeprus,
NEepPUOJI U YacToTa KojaeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeJIb MPEJIOMJICHUS CPEbl), MPU OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIONb3YEMbIX BEJIHYMH,
0003HaYeHUsT W EAUHMIIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YUCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYHH;

e XapaKTEepHU30BaTh CBOMCTBAa TeJd, (U3MYECKHE SBICHUS U MPOLECCHI,
UCIIONIb3YSl 3aKOH COXPAaHEHUS SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CHWJI, NPUHIMUI OTHOCUTEIbHOCTH [anmumies,
3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS MMITYJIbCA, 3aKOHbI OTPaXXEHHUS U
IIPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOI'O YUCET
IpU SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIMCBIBATh €r0 MaTeMaTUYECKOE BBIPAKECHUE;

¢ O0BSICHATh (DM3MUECKUE TPOIECCHl M CBOWMCTBA TEl, B TOM 4HCIE U B
KOHTEKCTE CUTyalMd MPAKTUKOOPHUEHTUPOBAHHOI'O XapPAKTEpA: BBISBIISTH
IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 W3YYCHHBIX CBOWCTBA (PU3NUYECKUX SBICHHM,
(du3HUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THbBIC 3a/1a4 (OMUPAIOIINECS HAa CUCTEMY U3 2—3 ypaBHEHUI),
UCTIONIb3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (DU3UUIECKUE BEITUIMHBI:
Ha OCHOBE aHaJIM3a YCJIOBUA 3a/Ja4M 3aIlMChIBATh KPATKOE YCJIOBHE,
BBISIBJIATh HEJOCTAIOIINE WM U30BITOYHBIE JIaHHBIE, BRIOMPATHh 3aKOHBI U



dbopMyITBl, HEOOXOIUMBIE JIJIST PEIICHHS, TIPOBOTUTH PACUETHI U OICHUBATH
PEATHCTUYHOCTH TIOJTYYEHHOTO 3HAUCHUS (PHU3NICCKOI BEITMYNHEI;

e pacCmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIATh TPH TOMOIIH
(GU3HYECKHX METOJOB, HCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIICIATH
IpoBepsIeMOEe  TIPEJIIOJIOKECHUE, OIEHUBATh MPaBUIBLHOCTh  IOPSIKA
NPOBEJICHNS  WCCIICIOBAHUS, JIeJlaTh  BBIBOABI, HMHTEPIPETHPOBATH
PE3yNIbTAaThl HAOIOICHHUI U OTIBITOB;

¢ IPOBOJIUTH OTBITHI IO HAOTIOJCHUIO (PU3HUCCKUX SIBICHUH WM QU3HICCKUX
CBOKMCTB Ten (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
OHEPTUH, 3aBHCHMOCTH IEpPHOJIa KOJICOAHWH NPYKUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTH TMPYKUHBI U HE3aBUCHUMOCTH OT aMIUTATYBI
MajJbIX  KoJieOaHWH,  MNPSMOJIMHEHHOE  pacHpOCTpPAaHCHHWE  CBETA,
pasiokeHne OeJIoro CBeTa B CIICKTpP, U3YUYCHUE CBOWCTB M300pakKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HW300paXCHHs IMpeaMeTa B COOHMpPArOIICH
JWH3e, HAOJIOJCHUE CIUIOIIHBIX M JIMHCHYAThIX CIICKTPOB HW3JTyUCHUS):
CaMOCTOSTEILHO  COOMpaTh YCTAaHOBKY W3 HW30BITOYHOro Habopa
o0oOpyZOBaHUs, OINHCHIBATH  XOJI OMbITAa W  €ro  Pe3yJbTaThl,
(bOpMyITHPOBATH BHIBOIBL;

¢ IPOBOJIUTH TMPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HM3MEPEHHM, Ompeaess
CpelHee 3HaYeHHe Uu3MepAeMON BeJIUYUHBI ((POKYCHOE paccTosHUE
cobuparorieit JIMH3bI), OOOCHOBBIBaTH BBHIOOp crHoco0a HU3MEpEeHUs
(u3MepuTenbHOTO Mpudopa);

¢ [IPOBOJIUTHh  HCCIEJOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX WM3MEPEHUN (3aBUCUMOCTH MYTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM JBMKEHUM 0€3 HayalbHOW CKOPOCTH, IMEpHoja
Koie0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJWHBI HHUTU, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria MpeloOMJICHHsS OT yria
najeHus): IUJIAHUPOBAaTh HCCJIEJIOBAHHME, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl IMOJYYCHHOW 3aBUCHUMOCTH
du3nuecknxX BENIWYMH B BHUJE TaOMUIl W TpaduKOB, JenaTh BHIBOJABI IO
pe3yNnbTaTaM HCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEpPEHUs (DHU3UYECKUX BEIMYMH (CpemHss
CKOPOCTh ¥ YyCKOPEHHE Tella TMPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOTHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHs, MEXaHWueckas paboTa W MOIIHOCTh, YacToTa U
nepuoy; KoyieOaHWi MaTeMaTUYecKOro W TMPYKWHHOTO MAasTHUKOB,
onTHYECKas cuia coOuparoued JUH3bI, PAAHMOAKTUBHBIA  (POH):
MJIAHUPOBATH HM3MEPEHUS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHSATh U3MEPEHUS, CIIeTys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH



3HAYCHHE BEIMYMHBI U aHATM3UPOBATH OTYUYEHHBIE PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPECHHIA;

e COOJIIO/IaTh TPAaBWJIA TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

epa3nMuaTh OCHOBHBIE TMpPH3HAKW W3YyYEHHBIX (HU3MUECKUX MOJEIEH:
MaTepHuajibHasg TOYKa, Aa0COJIOTHO TBEPAOE TENO, TOUYECUYHBIM HMCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENIb aroMma, HYKJIOHHas
MO/IETh aTOMHOTO Spa;

e XapaKTEPHU30BaTh  TMPUHIMIIBI  JCHUCTBUS  HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
CIHUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), HUCHONB3ysS 3HAHHUA O
CBOMCTBaX (PU3UYECKHX SIBICHHA ¥ HEOOXOmuMble  (U3HYECKUE
3aKOHOMEPHOCTH;

¢ ICIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX
YCTPOWCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
Npyd peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/ad, ONTUYSCKUE CXEMBI IS
MOCTPOCHHMS N300paKEHUH B MJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;

e IPUBOIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEAHEBHOM JKU3HU s
obecrieueHus: 0€30MaCHOCTH TpH  OOpalleHHWH ¢ TpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 3IO0POBbS U COOJIOICHHUS
HOPM IKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

¢ OCYIICCTBISATh NOWCK HWHGOpMANUU  (U3HUYECKOTO  COJEp)KAHUS B
WNuTepHere, caMOCTOSITENNBHO (DOPMYIUPYS MMOUCKOBBIN 3aMpOC, HaXOIUTh
MyTU OMpeAeNieHus: TOCTOBEPHOCTH MOJy4YeHHOW MH(OpPMAIIMU HA OCHOBE
MUMEIOIIUXCS 3HAHUN U JOTIOTHUTEIbHBIX HCTOYHUKOB;

* CTIOJIH30BaTh TP BBHIMOJHEHWN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJSPHYIO
auTepatypy  (pU3MUecKoro - Ccoaep)KaHMs, CIIPAaBOYHBIE  MaTepHabl,
pecypcbl cetu MIHTEepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHbBIE COOOIIEHHS Ha OCHOBE
UHPOpMAIMK M3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPECTABIATh PE3YIbTAThl MPOSKTHOM MIIN UCCIIET0BATEILCKON
ACSTeNbHOCTH, TMPU O3TOM TIPaMOTHO  HCMOJb30BATh  HM3yYCHHBIN
NOHSITHWHBIA ammapaT W3y4aemMoro paszzena (U3NKH W COMPOBOXKIATH
BBICTYIUICHUE MpE3eHTalreil ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHMCAHMS. https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i . 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHECHHS. 10 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannyeckue KoJ1e0aHUs U BOJHBI
2.1 MexaHn4ecKHe KOJICOaHusI. 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me eCKHE . 3BYK. 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' JJIEKTPOMAarHUTHbIE BOJIHBL. https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 6

Pa3nen 4. CBeToBLI€e SIBJIECHHUS.



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp ' https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2 .
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P . 2
3 a3JI0KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS.
bubmmoreka [IOK
A nu . 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 . 1
> (-Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flaepibie peakiiii. ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpUTEIHHO-00001IAK0 M A MOLYJIb.
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubmuoteka [JOK
' Kypca ¢usuku 3a 7-9 xiacc. https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrpoasubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"

3 CBoOoHOe nagenue Tei. OMbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpyxHnoctu. [lepuos u yacrora
oOpamienus. JIuneitHas u yriaosas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHE
11 IIepBsiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBrozelicTByrOImMas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cuna ynpyroetit. 3akoi Iyka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cua
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpeneneHue bubnnoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21| Hatoroms, Cana supyrocrs. Cure biorera LLOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO bubnuorexa [IOK



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
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBKeHue Tel

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna

24 TSYKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
SN https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmMu4eckast CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO. BuGmrorexa LOK

26 PagroBece TBEpr0ro Tena ¢ https://m.edsoo.ru/ff0afe36
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cunsbl. LlenTp TsxecT.
PaBHOBeCHEe MaTepuaIbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpaOTO TENA C
3aKpEeIIEHHOW OChIO BpalllEHUSI.
MowmeHnT cuisl. LlenTp TsxecT.

08 Pemenne 3agau nmo reme "MoMeHT bubmuoreka [JOK
cuibl. LlenTp TsoKecTH' . https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJLHOM paboTe MO

29 TeMe "MexaHN4eCcKOe IBUKEHUE. Bubmorexa OK
Bsanmo eiicraie ten" https://m.edsoo.ru/ff0b0408
KonTponsHas paborta o Teme

30 "MexaHn4ecKoe IBHKEHHE. bubmorexa [IOK

Bsaumonetictue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. Umnynse cuibl. 3aKoH

31 COXpaHEHUs UMITyJIbCa. YIIPYroe U bubmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMO/ICHCTBHE
Pemenne 3agau o reme "3akoH bubmmoreka [{OK
32
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/fob0ag4
35 PabGoTta cunbl TSDKECTH, CHITBI bu6moreka [IOK
YOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBU)KEHUH Tejia 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas SHEPTUs
38 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKON SHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnunoreka [JOK
3aKOHA COXPaHCHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoueOaHusl. bubnunoreka [JOK
Breinyxkaennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecknuii ¥ IpyKMHHBIN



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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MaATHUKHU

44

VYpoxk-uccnenopanue «3aBUCUMOCTh
MeproIa KOJICOAHHA OT KECTKOCTH
IIPY>KUHBI ¥ MacChL Ipy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEpUOAA KoJieOaHun
MPYKUHHOTO MasiTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHMit
rpy3a, IOABCHICHHOTO K HUTHU, OT
MAacchl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TTOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKkue BOJHBI"

50

3Byk. PactipocTpaHeHue 1 oTpakeHue
3ByKa

51

Ypok-uccnenoBanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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[ToaroToBKa K KOHTPOJILHOU pabOTE O

o4 TeMe "3aKOHBI COXPAaHEHUS. Egg?ﬁ;f;t?:a}?mb% 0
MexaHn4deckue KoJieOaHus ¥ BOJTHBI" — '
KonTtposnsHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHus U BOJIHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "[lkana

58 ANEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHUE 31E€KTPOMATHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"

Ypoxk-uccnenoanue "N3yueHne

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C Et?[?/jﬁf(ii?ﬁ/ff Ob2che
HOMOIILI MOOHIIEHOTO Tenedona" T '

Pemenue 3a1au Ha onpeneneHue

60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl MPUpPOJa CBETA.

61 Ckopoctb cBeta. BonHoBbIe cBOMCTBa bubmmorexa [OK
cpeTa https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [Ipsamonnneitnoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUS Bubmmorexa LIOK
Comnnua u JlyHsr https://m.edsoo.ru/ff0b3658
3aKOH OTpaXeHUs CBETa. 3epKaia.

63 Pemienne 3aga4 Ha mpUMEHEHUE bubmiorexa LIOK

3daKOHa OTPAXKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

o4 IIPENIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAYKEHUE CBETA.
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlaboparopHuas padota "HMccrnenoanue
66 3aBUCHUMOCTH yTJIa MPEIOMIICHUS
CBETOBOTO JIy4ya OT YIJia MaJieHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koudepennus "Hcnonp3oBanue
67 TOJTHOTO BHYTPEHHET'O OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIun3el. OnTHYecKast Crjia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakxeHUH B JTMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopHas padora "Omnpeneneaue
70 (bOKyEHOFf)) paCfTOHHI/I}I u orl)ITquCKoﬁ bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenius "OnTuyeckue bubnnoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnuoreka [JOK
72 I'ma3 kak ontuyeckas cucreMa. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenus "ledexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 Omneitel HetoToHa. Crnoxkenue bubmmorexa [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ffOc0f4c
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CBCTa

JlaboparopHas pabota "OnbITHI 11O
Pa3I0KEHUIO OEJI0T0 CBETa B CIEKTP U

bubmmoreka [{OK

75 BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX httos://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bmtbTpe"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBA CBETa: IUCIIEPCHS,
uHTepdepeHus u nuppaxaus'
77 OmnbiTer Pesepdopna u mianerapHast bubmuorexa [JOK
MOJIeTb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u noryioneHne cBera
79 atomoM. KBauTsl. JIluneluaTsie Bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI Eubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTuBHBIE TPEBpAILICHUSL. bubnunoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenue 3ama4d no teme: bubmuoreka [JOK
"PannoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
86 Ypok-koHpepennus "PagroakTuBHbIE bubnunoreka [JOK

HU3JIy4YCHUS B IpUPOAC, MCANULIUHEC,

https://m.edsoo.ru/ff0c2126
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TeXHUKE"

87

SnepHblie peakuu. 3aKOHBI
COXpPaHEHHs 3apsJ0BOI0 U MacCOBOTO
quce

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

90

Peakium cuHTE3a M JETICHAS SEP.
Wcrtounuku sHeprun CosHua u 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpHas padoTa o treme
"DeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHuTHBIEC BOJIHBI.
KBanToBrbie sBiaeHHS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlabopatopHble paboOThI 10 KypCy
"B3aumopaencrue Tea"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacYeTHBIX U KAYeCTBEHHBIX 3a]1a4 110 1
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEICH"
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
97 pacyYETHBIX U KQaUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEHue, 06001IEeHNE.
98 JIaboparopHbIe pabOTEI IO KYpC 1 1 bubnmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUSA
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Padora ¢
100 TexcTtamu 1o Teme "Konebanusa u 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTtamu 1o Teme "CBeToBbIE 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o606menue. Paborta ¢
102 TexcTtamu 1o teme "KBanrtoBas u 1
saepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



