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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 10 (u3MKEe HA YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHus
COCTaBJICHA HAa OCHOBE MOJIO)KEHMM U TpeOOBaHMM K pe3ysibTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOW MPOTPAMMBI, MPEJCTABICHHBIX B
OI'OC 000, a taxxe ¢ yuéroMm (penepanpHoil paboueld mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

ConepxaHue mnporpaMMmbl 10 (pU3MKe HampaBieHO Ha (HOPMHUPOBAHKE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYaIOIIMXCS W OpraHu3alldi0 H3y4YeHUs
¢u3uKku Ha JESATeNbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4YHTHIBAIOTCA
BO3MOXXHOCTH ydeOHOro mnpeamera B peammszanuu TpeboBanuii ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OOyYeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpelereHrue yueOHOro Marepuaia
o rojaMm o0yyeHus (MO KilaccaM), MpeajaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS PEAMETHOTO COACPKAHUS U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yUarOINXCS.

[Iporpamma mno @u3uke pa3paboTaHa C LEJIbIO OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUH paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

®dusuka SABISETCS CUCTEMOOOPA3YIOIIMM JJIi €CTECTBEHHOHAYUYHBIX YU4E€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MIPOLIECCOB U SBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, acCTpOHOMUEHN U Pu3nyeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpA, MPEIOCTABISIET HauOoJee SICHbIE
o0Opa3ilbl TPUMEHEHUSI HAYYHOIO0 METOJa MO3HAHUSA, TO €CTh CIoco0a MOJyYEHHUS
JOCTOBEPHBIX 3HAHUHN O MUPE.

OnHa W3 TWIaBHBIX 3a7a4 (DU3MUYECKOTrO 00pa3o0BaHHUS B CTPYKTYpEe OOIIETo
00pa3oBaHUsI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenue puznku Ha 6a30BOM ypOBHE MPE/INOIAraeT OBIAJEHUE CIEAYIOIINUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHMUS;

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UHTEPIPETUPOBATh  JAHHBIC u UCII0JIb30BATh Hay4HbIE
JI0Ka3aTeJIbCTBA JJIs MOJIyYE€HHUS BHIBOJIOB.

Ilenmn wsyueHus ¢U3NKK HAa YpPOBHE OCHOBHOTO 001mIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBaHusi yuyeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTeNnbHbIX  oOpraHm3anusx Poccuiickoit ®@enepanuu, peaTU3yIOMIUX
OCHOBHbIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPXKAEHHOW  pEIICHUEM
Konnernn MunncrepcrBa npocsemenus Poccuiickoit @eaepaunn (poTOKoa OT 3
nexadps 2019 r. Ne [TK4BH).



Heau uzyyenus: pusvKu:

npuoOpeTeHre UWHTEpeca M CTPEeMIICHHs OOydaromuxcsi K HaydYHOMY
VM3YUYCHHUIO TPUPObI, PA3BUTHE WX HWHTEIJIEKTYaJIbHBIX WU TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HaHUA U (HOPMUPOBAHKE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
dbopMHEpOBaHNE HAYIHOTO MHPOBO33PEHUS KaK pe3yjIbTaTa U3yYEHHUS OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMHupOBaHUE TPEACTABICHUA O PO (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTAaBICHUH O  BO3MOXHBIX  cdepax  Oynymieit
poheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOW C (DU3UKOM, MOATOTOBKA K
JanbHenIleMy 00y4YeHHIO B 9TOM HalpaBJICHUU.

JlocTkeHUe 3TUX LIeTIeH MpOorpaMMBI 1o (PU3MKe Ha YPOBHE OCHOBHOTO O0IIIETO
o0pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINUX 3a1a4:

npuoOpeTeHNe 3HaHUH O IUCKPETHOM CTPOECHUH BEILIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, JICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
MpUOOpPETECHUE YMEHHUH OINUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TIOJTyUCHHBIX 3HAHUM;

OCBOCHHME METOJOB PpEIICHHS NPOCTEHMINMX PAcUYE€THBIX 3axad ¢
HCIIOJIb30BaHUEM du3nUecKux MOJIeJIEH, TBOPYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHU HAOIIOIATh TMPHUPOJHBIC SIBJICHUS W BBITIOJHATH OTIBITHI,
nabopaTopHble  pabOTBI M DKCIIEPUMEHTAIbHBIC  HCCICIOBAHUSA C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ uHPOPMAaIMEe (PU3NUECKOTO COACPKAHUS,
BKJIIOYasi MH(POPMALIUIO O COBPEMEHHBIX TOCTHXKEHMSIX (DU3UKU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HaKOMCTBO co c(hepamu mpodecCHOHATBHON JeSTEIbHOCTH, CBI3aHHBIMU C
(bU3HKOI, U COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX
(bu3HUecKol HayKHu.

Ha wusyuenue ¢usuku (0a30BbIii YypOBEHb) Ha YpOBHE OCHOBHOTO OOILETrO

obOpazoBaHus oTBoaUTCs B 9 kiacce — 102 vaca (3 yaca B HEZIEIIO).

COILEPKAHUE OBYUEHUSA

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHS.

Mexanunueckoe JABWKEeHUE. MarepuanpbHas Touka. Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOrO0 JBMXKEHUS. PaBHOMEpHOE MPAMOJMHEHHOE
nBmxeHue. HepaBHoMepHOe NpsiMOJIMHENHHOE ABWKEeHUE. CpeaHssi U MTHOBEHHas
CKOPOCTb TEJA TP HEPABHOMEPHOM JBHKCHUH.



VYckopenne. PaBHOyckopeHHOe mpsiMmoniuHeiiHoe aABkeHue. CBoOogHOe
nageHue. OnsIThl ['anues.

PaBHOMepHOE aABMKEHHE 1O OKpykHOCTU. llepnox u wactora oOpaieHus.
JIvHeHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.

IlepBoiii 3axkoH Hprotona. Bropoiut 3akon Herorona. Tperuii 3akon HerotoHa.
[IpuHIMI CYyNIEpIIO3ULIMA CHJL.

Cuna ynpyroctu. 3akoH 'yka. Cuita TpeHHS: CWiIa TPEHMs CKOJIBKEHUs, CUIIa
TPEHHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. J[Bmwxkenue mianer BOkpyr Comnua. IlepBas kocMuueckas CKOpPOCTb.
HesecoMocTh 1 IEperpysKH.

PaBHOBecue marepuanbHON TOuku. AOconoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpanieHusi. MoMeHT cuibl. LIeHTp TshkecTu.

Nmnynec Tena. M3menenue ummynbca. Mmiynsc cuiibl. 3aKOH COXpaHEHHUs
UMITyJIbca. PEaKTUBHOE NBUKEHHUE.

Mexannueckasi pabota U1 MOITHOCTh. PaboTa cui TSKeCTH, yIpyrocTH, TPEHUS.
Ces3p sHepruu u padoTel. [loTeHuuanbHas 5SHeprus Tena, IMOAHITOrO Haj
ITIOBEPXHOCTBIO 3eMJIn. [loTeHIManbHas SHEPTUs CKATOM NPy KHUHbL. KuHeTnyeckas
sHeprus. Teopema O KMHETHYECKOM JHEPrUMU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaOnroneHue MeXaHMYeCKOro JBHKEHHUS Tela OTHOCHTENIbHO pPa3HbIX Tell

oTCcu€Ta.

2. CpaBHeHME NyTe€d M TPACKTOPUU JBWKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBMXKEHUS Tela 1Mo OKPYKHOCTH.

Habuntoienne MexaHu4eckux sIBJICHHUH, MPOUCXOIAIINX B CUCTEME OTCUETA

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBMKEHUH OTHOCHUTEIIBHO

KaOuHeTa PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS Te€la OT MAacChl Tela U JACHCTBYIOLIEW Ha HETO
CHJIBI.

8. HaOmromenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHneHune Beca Tena nIpu YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua umiryiasca npu B3aUMOIEHCTBUU TEIL.

11. [IpeoOpa3zoBanHus SHEPTrUU NPHU B3aUMOICIHCTBUU TEN.

12. CoxpaHEeHHUE UMITYJIbCA ITPU HEYNIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHHe UMITYJIbCca MTPHU aOCOTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmoieHue peakTUBHOTO ABMXKEHUS.

15. CoxpaHeHHE MEXaHUYECKON IHEPTUH ITPU CBOOOTHOM MaJICHUM.

16. CoxpaHeHHE MEXaHUYECKOW YHEPTUU IIPHU JBMXKCHHMM TeJla MOJ ACHCTBHEM
IIPY>KUHBI.
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Jlabopamopnsie pabomel u onvimol.

1. KoHcTpyupoBaHue TpakTa Ml pa3roHa M JAJBHEMIIEr0 pPaBHOMEPHOTO
JNBW)KECHUS IAPUKA WU TEJIEHKKH.

2. OmnpezneneHue CpelHEN CKOPOCTU CKOJBXEHUS Opycka WM JBHXKCHUS
HIaPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHHsI Tela IPU PABHOYCKOPEHHOM JIBUKEHHUH IO
HAKJIOHHOM TIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH NYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THUNOTE3bl: €CAUM NPU PABHOYCKOPEHHOM [IBIDKEHUU 0O€3
HAaYaJbHOM CKOPOCTHM HYTH OTHOCATCS KaK pAJI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

6. MccinegoBaHue 3aBUCMMOCTA CHJIBI TPEHHUS CKOJIBKEHHSI OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

7. Omnpenenenne K03PGUIIMEHTA TPEHUS CKOJIbKECHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JIBIXKCHHUH TeJa 110
TOPHU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenre pabOTHl CHJIBI  YOPYrOCTH MpH TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABM)KHOTO U MOJABUKHOTO OJIOKOB.

11. I3yueHue 3aKOHa COXPAHEHUS YJHEPTUU.

Pasznen 9. Mexanudeckue Kos1e0aHus U BOJIHBI.

KonebarensHoe nBuxeHre. OCHOBHbBIC XapaKTEPUCTUKHU KoJIeOAHUI: Mepro,
4acToTa, aMIUINTyJa. MaremMaTu4ecKuil U NpYXKWHHbIA MasTHUKU. [IpeBpamienue
SHEPTUU TMPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatouue — kojeOaHus.  BolHyXIeHHble — kojieOaHusi.  Pesonasc.
Mexannueckure BoJiHbl. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo10abHbBIE U TTOTIEpEYHbBIC
BOJIHBI. J[IMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHu4decKue BOJIHBI B
TBEPJIOM TeJI€, CEHCMHUYECKNE BOJIHBI.

3Byk. I'poMKocTh 3Byka W BbicOTa ToHAa. OTpakeHue 3Byka. MHpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koJsieOaHuii Tel MHOX JAEHCTBUEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaOmronenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHU PE30OHAHC.

© bk v

Jlabopamopnwie pabomel u onvimol.
1. OmpezeneHuie 4aCTOTHI U Meproia KojieOaHUI MaTEMaTUHYECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOThl U IEPHOJ1a KOJeOaHU MPY>KUHHOTO MasiTHUKA.



3. HccnenoBanue 3aBHCHMOCTH TIepHoJia KOieOaHMWid MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTU TEpUOja KoJeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUl Trpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnbIThI, JEMOHCTPUPYIONIME  3aBUCHUMOCTh  TepHoja  KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

Pa3znes 10. Dy1eKTpOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJE.  OJJEKTPOMarHuTHble  BOJHBL.  CBoMcCTBa
ANEKTpOMarHuTHbIX BOJH. Illkama siekTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoaa ceta. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoOWiCTBA AIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOHIIBHOTO

TenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas monenb cBeta. lctounuku cBeta. [IpsiMosinHeliHOE pacnpoCTpaHEHHE
ceeta. 3armenuss ConHua u Jlynel. Otpaxenne cera. I[lmockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpenomieHus cBera. [lonHoe BHYTpEHHee
oTpakeHue cBeTa. Mcrnoap30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHHUS B ONITUUECKUX
CBETOBO/IaX.

Jlunza. Xox myueii B muH3e. Onrtuueckas cuctema ¢oToarnmnapara, MUKpOCKOIa
1 Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opyKocTh U 1adbHO30PKOCTb.

Paznoxenne Oemoro cBerta B cmekTp. Omnbitel HetoTona. Croxenwue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBHITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

ONTHYECKUH CBETOBO/I.

Xox myueil B coOuparolei JInH3e.

X0 qy4der B pacCEUBAIOLIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOULIBIO JTUH3.

. [Ipunnun geiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKONA.

10. Mopensb rnasa.
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11. Pa3nosxenune 6enoro CBeTa B CIIEKTP.
12. [Tonyyenue 6e50ro cBeTa Mpu CJI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnvie pabomul u onvimol.
1. HUccnegoBaHue 3aBUCUMOCTH YIVIa OTPAXEHUS CBETOBOIO Jiydya OT yria
MaJIcHHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEIMETa B TIIOCKOM 3epKajle.

3. HccnenoBaHre 3aBMCHMOCTH yTJIa IPEJIOMIICHHS CBETOBOIO Jy4ya OT yTJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyueHue U300paKEHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.

5. OmpeneneHne (POKYCHOTO PACCTOSHHUS M ONTUYECKOW CHIIBI COOMparomen
JIVH3BI.

6. OmbITHI IO Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITBl MO BOCHPUSITHIO I[BETA MPEAMETOB MPU HUX HAOIIOJCHUH 4Yepe3
LIBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopra u mianerapHas Mozenb aroma. Moxens atoma bopa.
HcnyckaHnue u norioiieHue cBera atoMoM. KBaHThl. JIMHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
snapa. HyknonHast Mmozenib aToMHOTO sifipa. M3oTornbl. PaanoakTrBHBIE TpEBpaIiCHUS.
[lepuon nostypacrajia aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHS 3apsSI0BOIO M MAacCOBOIO YHUCEIN.
DHeprusi CBsI3U aTOMHBIX siiep. CBsi3b MacChl M SHEPIUU. Peakiiuu cuHTe3a U I1eJICHUS
sanep. Mcrounuku sueprun ConHLa v 3BE3I.

Anepnas osHepreruka. J[eWCTBUA pPaAMOAKTUBHBIX M3JIyYEHUHM Ha JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CrexTphl pa3IMYHbIX T'a30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Buibcona.

Pabota cuéTunka HOHU3UPYIOMIMX U3TYyUEHUI.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomul u onvimol.

1. HaGmroneHue CIUTONTHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUILIBI IO TOPMO3HOMY MYTH
(no dortorpadusam).

3. U3mepenue paaroakTUBHOTO GoHA.
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IToBTOpPHUTENIHLHO-00001AKOIIIUIA MOYJIb.

[ToBTOpHUTENTHEHO-0000IAIOIINN MOTYJTH IPEAHA3HAYEH TSI CUCTEMATU3AINN 1
00001IIeHNs] TPEIMETHOTO COJEPKAHUS U ONBITA JEATEILHOCTH, MPUOOPETEHHOTO
IpyU M3YYEHUU BCEro Kypca (U3MKH, a TaKXKe I TOJATOTOBKHM K OCHOBHOMY
rocyJIapCTBEHHOMY JK3aMeHY Mo (GU3UKe sl 00Yy4aroIIuXcs, BBIOPABIIUX STOT
y4eOHBIN MpeIMeT.



[Ipn u3yyeHUM NAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUYMBAETCS AOCTUXKEHUE MPEAMETHBIX U
METANpeIMETHBIX  TUIAHUPYEMBIX  PE3yJlbTaToB  OOydeHus,  (popMUpyeTcs
€CTECTBEHHOHAy4YHasi T'PAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB MCCIEIOBAHUS
SBJICHMA TIPUPOABl U TEXHUKH, OBJIAJICHUEC YMEHUSAMH OOBSCHATH (U3HUECKUEC
SABJIECHUS, NPUMEHSAS IMOJYYEHHbIC 3HAaHWS, pemaTh 3aJadyd, B TOM YHCIIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIIMATBHO AESITEIPHOCTHBIN XapaKTeP JAHHOTO pasjena peaan3yeTcs 3a
C4€T TOTO, YTO OOYJAIOIITUECS BHITIONHSIOT 3aJaHusI, B KOTOPHIX UM MPEAJIaraeTcs:

Ha OCHOBE TIOJIyYEHHBIX 3HAHUW paclo3HaBaTh W HAYYHO OOBSICHATH
du3nyuecKkue IBJICHUS B OKPY KaloIel MPUPOJIe U MOBCEIHEBHON KU3HH,

UCIIOJIb30BaTh HAy4YHbIE METOJbI UCCIEIOBaHUA (HU3HUECKUX SIBJICHUH, B TOM
YHUCJIIE I POBEPKU TMIIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4HbIE OCHOBBI HamOOJ€e BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMED, MPAKTUUECKOI0 MCIIOJIb30BAHUS PA3JIMYHBIX MUCTOUYHHUKOB
SHEPrUM HA OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHECHUS BCEX HM3BECTHBIX BUJIOB
SHEPIHUH.

IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue pu3nKy Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs HAMPABIECHO HA
JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEJAMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynbraTte uzydenus Gpu3NKu Ha yPOBHE OCHOBHOTO O0IIIETO0 00Opa3oBaHus y
oOyuatomierocs OyAayT cQopMHUpOBaHBI CIEIYIOIIUE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

e 1) MaTpMOTH4YECKOr0 BOCTIMTAHUA:

e - NPOSIBJICHHE MHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
buznueckoil HayKu;

e - [IEHHOCTHOE€ OTHOILIEHHUE K JTOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

e 2) rpa:KIaHCKOI0 U J1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e - FOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCY>KJIECHUH OOIIECTBEHHO 3HAYUMBIX U
THUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUI
busuKy;

e - OCO3HaHME BAXHOCTH MOPAIbHO-3TUYECKUX NPHUHIIMIIOB B JIESITEIHOCTU
Y4EHOTO;

e 3)3CTETHYECKOr0 BOCIIMTAHMA:

e - BOCIPHUATHE 3CTETUUYECKMX KauyecTB (PM3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e - OCO3HAHHE LICHHOCTH (PU3MYECKOI HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHHUS
MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTUM, BaJKHEUILIEW COCTABIAIOIIEN KYJIbTYpPHI;



e - pa3BUTHE HAy4YHOH JIO003HATEIBHOCTH, HHTEpPEcCa K HCCIIEI0BATEIbCKOM
NESTEIbHOCTH;

e 5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHsI:

e - OCO3HaHHWE IIEHHOCTH Oe3omacHOro oOpa3a >KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTU MpaBHJI O€30MacHOro0 IOBEAEHUS Ha
TpPaHCIIOPTE, Ha JOPOrax, C 3JIEKTPUUECKUM U TEIUIOBBIM O0OpYJIOBAaHUEM B
JIOMAILIHUX yCIIOBUSX;

e - c()OpMUPOBAHHOCTH HABbIKA PeIICKCHH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY
Y TAKOT'O € MpaBa y APYyroro 4eJoBeKa;

e 6) TPY10OBOIO BOCIIUTAHMSA:

e - AKTUBHOE Y4YacTHE B pEIICHWU MNPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, ropoaa, Kpas) TEXHOJIOTUYECKON U COIMAIbHOM
HaIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHMIA;

e - UHTEpPEC K MPAKTUUECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JIOrHYE€CKOr0 BOCIIMTAHHUSA

e - OpUEHTAlMs Ha NpUMEHEHHE (U3NYECKUX 3HAHUU IS pellleHus 3a7ad B
o0nacTu OKpyXarouieil cpefpl, IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKU UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPEIbl;

e - OCO3HaHUE TJ00aJBLHOTO XapakTepa HKOJOTMYECKUX NpoOIeM U MyTed Hux
peuieHus;

e 8) aganTauMMm K HM3MEHSIOIIMMCH YCJIOBHMAM COLMAJIBHON M NPHPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3AMMOJICHCTBUH MTPH BBHIMOIHEHUH UCCIEIOBAHUI U TPOECKTOB
bu3nYeCKOi HAIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHX;

e - TOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 IPAKTHYECKYIO
NESATEIbHOCTb;

e - OTPeOHOCTH B (POPMHUPOBAHMU HOBBIX 3HAHHI, B TOM 4HCIE (POPMYIUPOBATH
UJIeH, TOHSTHS, TUIIOTE3bI O GPU3NYECKUX 00BEKTAX U SIBICHUSAX;

e - OCO3HaHHE JCPHUIIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETCHTHOCTEH B 00JlacTH
busuKy;

e - IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHU HOBBIX (PU3MUECKHUX 3HAHUMH;

e - CTPEMJICHHE aHAJM3UPOBATH U BBISBIATH B3aUMOCBSA3U MPUPOJbI, OOLIECTBA U
HKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OILIEHKAa CBOMX JEUCTBUM C YYETOM BIMSHHMS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MO>KHBIX [NI00ABHBIX TOCIIEICTBUM.

B pe3ynbTaTe ocBO€HMS MPOrpaMMbl IO (PU3KUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpazoBanusi y oOydawmierocss OyayT c(opMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOLIME MTO3HABATEIbHbIE YHUBEPCAIbHbIE YUeOHbIE JACHCTBUS,
KOMMYHHKATHUBHbIE  YHUBEpCAJbHbIE  y4eOHbIE  JCHCTBHS,  PEryJATHBHBIC
YHHUBEpPCaJIbHbIE yUeOHbIC IEHCTBUA.

ITo3naBaTe/bHbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jijornyeckue AeicTBHA:



BBISIBIIAIT W XapaKTEPH30BaTh CYMIECTBEHHBIC TPU3HAKA OOBEKTOB
(sBIICHMI);

yCTaHABIUBATh CYIICCTBCHHBIN MPU3HAK KiIacCU(UKAIIMHA, OCHOBAHUS IS
00001IEeHNS 1 CpPaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PacCMaTpUBAEMbIX (paKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSM;
BBISIBJISITH  TIPHYMHHO-CJICIICTBEHHBIC CBS3M TPH W3YYCHHUH (HU3HUSCKUX
SIBIICHHIA U TPOIIECCOB, JIEJIaTh BBIBOJIBI C HCIIOJIB30BAaHUEM JICTYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, BBIJBUTATh THIIOTE3Bl O B3aMMOCBSI3SX
(bu3HUEeCKNX BEINYNH;

CaMOCTOSITENIFHO BBIOMPATh CIIOCOO pelieHust yaeOHoW (hru3muecKoil 3a1aduu
(cpaBHeHHE HECKOJNBKHX BAapUAaHTOB peIICHUs, BbIOOp HamOolee
MOJIXO/ISIIETO ¢ YYETOM CAMOCTOSITENILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/bCKHe AeiiCTBUS.

UCIIOJI30BATh BOMPOCHI KAaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
IIPOBOJUTH [0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIN
bu3MUeCcKuil AKCIIEPUMEHT, HEOOJNbIIOe HCCIeAoBaHUE (HUIUIECKOTO
SIBJICHUIS;

OIICHWBATh HAa IPUMEHUMOCTb U JJOCTOBEPHOCTH HH(DOPMAITHIO, TIOTYyISHHYIO
B XO/I€ UCCJICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSATENbHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,;

MPOTHO3UPOBATh  BO3MOXKHOE  JTalIbHEWIee  pa3BUTHE  (U3MUCCKHUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEIONIOKEHUS 00 MX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IMYHbIe METOJbI, MHCTPYMEHTHI U 3alpPOCHI MPHU MOUCKE U
orOope HMH(POPMALIMM WM JAHHBIX C Y4ETOM MPEAJIOKEHHOW y4eOHOMU
dbu3ndYecKon 3a1a9H;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH HWH(OPMALIUIO
pa3IMYHbIX BUJOB U (HOPM IpEICTaBICHMUS;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAaJbHYIO (opMy  TpenCcTaBICHHS
uHbOpMAIMU W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECJIOKHBIMHU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi U 1X KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

B XOJi¢ OOCYyXJeHHs y4yeOHOro Marepualia, pe3yJIbTaTOB J1a0opaTOPHBIX
paboT M MIPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI U
BBICKa3bIBaTh WJICH, HAIlCJICHHBIC HA PEIICHHWE 3a/Jauyd M MOJACp)KaHue
OarokeyIaTeIbHOCTH OOIEHNS;

COTIOCTAaBIISATH CBOU CYXKJICHHUSI C CY)KICHHUSIMU JIPYTUX YYaCTHUKOB TUAJIOTA,
OOHapYXUBATh Pa3IMIMe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEICTABIATh PE3YyIbTAThl BBHIOJIHEHHOTO (DPU3UYECKOTO OIbITa
(9KCTIepUMEHTA, NCCIIEOBAHUS, IPOEKTA);

MOHUMATh M UCMOJIb30BATh NMPEUMYILECTBA KOMAHIHOW U MHIUBUAYAIbHON
paboTHI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

MPUHUMATD I[EJIM COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBAThH JECHCTBUS 110
e€ JOCTIDKEHHIO: paclpeiessTh poid, 00CyKAaTh MPOLECCHl U PE3YIbTaThI
COBMECTHOH paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIIOJIEH;

BBITIOJHATH CBOIO YacTh PabOTHI, HOCTHrasi KA4YeCTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJIUHHUPYS CBOU JIEHCTBUS C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLIEHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOUIMIA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(POPMYITHMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX U yUEOHBIX CUTYaLUAX, TPEOYIOIIMX 115
peuieHus (U3NIECKUX 3HaAHUI;

OpHUEHTHPOBATbCA B  PA3IMYHBIX MOAXOJAaX NPHUHATHS  PELICHUN
(MHAMBUAYaJbHOE, TPUHATUE pEUIeHUS B TpYIIe, NPUHATHE PpEIICHUN
rpynmnoi);

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pelIeHUs (U3MYECKOMN 3a7aun WiH
IUIaHa MCCIEIOBAaHUS C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MpeiaraéMble BAPUAHThI PELICHUH;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAIlUH U MpeAjiaraTh MiiaH €€ U3MEHCHUS;
OOBSICHATh  NPUYMHBI  JOCTMOKCHUS  (HEIOCTHIKECHMsI)  pe3yJIbTaToB
NEeATEIbHOCTHU, J1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTh (B TOM YHUCJE B XOJI BBIMOJHECHUS
(U3UYECKOr0  HCCIICIOBAaHMS WJIM  IIPOGKTAa) Ha OCHOBE  HOBBIX
00CTOSITEILCTB, WM3MEHUBIIUXCS CHUTYyallMid, YCTAHOBIIEHHBIX OIIMOOK,
BO3HHUKILINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJU U YCIOBUSIM;

CTaBHUTh ce€0s HA MECTO JIPYTOro 4ejaoBeKa B XOJ€ CIopa WiIu JTUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OMMUOKY MPH pelieHnr (GU3NIECKUX 3a7a4 WU B
YTBEPKJICHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO APYyroro.

HPEAMETHBIE PE3YJIBTATHBI
K koHiry oOyuenust B 9 kjacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

UCIIONIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAasl TOYKa,
TPAeKTOPHUsI, OTHOCUTEILHOCTh MEXaHMYECKOro MABWXXEHHS, aedopmanus
(ympyrasi, miacTuyeckas), TpPEHHE, IEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEINO,



LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHWYECKHE KOJeOaHus u
BOJIHBI, 3BYK, UHPPA3BYK U yJIbTPA3BYK, AIEKTPOMATHUTHBIE BOJIHBI, IIKAJa
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U IaJIbHO30PKOCTh, CIIEKTPHI
WCIyCKaHMs U TOTJIOMICHU, anb(da, 6eTa- U raMmma-u3JIydeHus, U30TOIIbI,
AJIepHasi YHEPreTUKa,

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE
JBWKEHUE, PABHOYCKOPEHHOE TMPSIMOJIMHENHOE JBUXKEHUE, CBOOOIHOE
MaJIEHUE TEJ, PABHOMEPHOE JBH)KEHHUE IO OKPYKHOCTH, B3aUMOJECHCTBUE
TeJl, PEaKTUBHOE JBUXKEHUE, KOJeOaTeIbHOE IBHKEHUE (3aTyXarolue U
BBIHY’KJICHHBIE KOJEOaHHsI), PE30HAHC, BOJIHOBOE JIBHJKEHHE, OTPAKECHHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTpPaKEHHE U MPeJOMIICHUE
CBETa, [IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3joKeHUe Oeloro cBeTa B
CHEKTP U CI0KEHHE CIIEKTPAJIbHBIX [IBETOB, IUCIIEPCHS CBETA, ECTECTBEHHAS
PaAMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOrO0 CHEKTpPa M3JIYYEHHs) IO
OMMCAaHUI0 WX XapaKTEepPHBIX CBOMCTB M HAa OCHOBE  OIIBITOB,
JE€MOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  MU3YYEHHBIX  (DU3UYECKUX  SBJICHUM B
OKpyXarolmeM Mupe (B TOM 4yucie (U3UYECKUE SBICHUS B MPUPOJIE:
MIPUJIUBBI U OTJUBHI, JBMKEHHUE TIaHeT COJIHEUHOM CUCTEMBI, PEAaKTUBHOE
IBW)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSATHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSICEHNE, CECMUYECKHUE BOJIHBI, [IyHAMH, 9XO0, LIBETA TEJI, ONTUYECKNE
ABJICHMSI B TpUpoOJEe,  OHMOJIOTMYECKOE  JIEWCTBHE  BUIUMOTO,
yabTpaUOJIETOBOTO U  PEHTTCHOBCKOTO  U3JIYYEHUN, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHUE JIy4H, PAJUOAKTUBHOE H3IIyUYCHHE
IPUPOJIHBIX MUHEPAJIOB, IECTBUE PAIMOAKTUBHBIX U3 TyUYEHH HA OpPraHu3M
YeJIoBEeKa), MPU ITOM MEPEeBOJIUTH MPAKTUUECKYI0 3a/ladyy B Y4YEOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh M3YyYEHHBIE CBOMCTBA TeNl U (PU3HUECKHUE SIBJICHUS, MCIOIb3YS
dusnueckue BETUYUHBI (CPEAHSST W MTHOBEHHAs CKOPOCTh Tella IMpHU
HEPAaBHOMEPHOM [IBH)KEHUU, YCKOPEHHE, IMepeMelleHue, MyTh, YIriIoBas
CKOpPOCTb, CHJIa TPEHHUS, CUJa YOPYrOCTH, CHUJIA TKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUsl, BEC Tejld, HUMIIYJbC Tejla, HWMITYJIbC CHJIbIL,
MexaHudeckass paboTa U MOIIHOCTb, IOTEHLHMAaIbHAs OJHEpPrusi Teua,
MOJHSATOrO0 HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHUHAIbHAS SHEPIrUsl CKATOU
MPY>KUHBI, KHHETUYECKAasl YHEPTUsl, TOJIHASI MEXaHUYECKasi SHEPTusl, IePUo/T
U 4YacToTa KoJjeOaHWi, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTb CBETa, MOKa3aTejab MPEeJIOMJICHUS Cpeibl), MpHU ONHUCAHUU
NPaBUWJIbHO TPaKTOBaTh (DU3WYECKUN CMBICT MCHOJIB3YEMbIX BEIUYHH,
0003HaUeHUS W €NUHUIBI (U3MUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (DU3WYECKYIO BEIMYUHY C JIPYTUMU BEIMYWHAMH,
CTPOUTH I'paUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SIBICHUS U TMPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs SHEPIrUH, 3aKOH BCEMHUPHOIO TATOTECHHS,



MPUHIINII CYTIEPIO3UINH CUJI, IPUHIIUIT OTHOCUTENBHOCTH ["anusies:, 3aK0HbI
HploToHa, 3aKkOH COXpaHEHHsS HUMIIYJbCA, 3aKOHbl OTPaXEHUA U
IPEJOMJICHUS] CBETA, 3aKOHBl COXPAaHEHUS 3apsA0BOI0O U MAaCCOBOTO YUCEIN
IpU SIIEPHBIX PEAKUUAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€J, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPAKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JTOTHYECKHX
[IaroB C Omopoil Ha 2-3 H3y4YEHHBIX CBOWCTBA (IM3MUECKUX SIBICHUH,
Gu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelarh pacuéTHbIE 33/1a4M (OMMPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE (PU3UYECKUE BEIIMYUHBL: Ha
OCHOBE aHAJIM3a YCIOBUS 3a/1a4d 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH
HEJIOCTAIOIINE WU U30BITOUYHBIEC JAHHBIE, BHIOUPATh 3aKOHBI U (HOPMYJIBL,
HEOOXOAMMBIE JUIsl pPELIEHUsl, NPOBOAUTH pacdy€Tbl U  OLCHUBATb
PEATUCTUYHOCTh MOIYYEHHOTO 3HaYeHUs (PU3NUECKON BEJTUYMHBI,
pacrno3HaBaTh MNpoOJEMBbl, KOTOPbIE MOYKHO pEHIUTh MpPU T[OMOIIU
(pU3HYECKUX METOJOB, HCHOJb3YySl ONUCAHUE HCCIEIOBAHUS, BBIICIATH
MIPOBEPSIEMOE  MPEINOJIOKEHUE, OLEHUBaTh NPAaBUIBHOCTh  MOPSAIKA
OPOBEACHUSI ~ UCCIENOBaHMs, JENaTh  BbIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HA0JIIOIEHUI U OIIBITOB,;

MPOBOAMTH OTIBITHI IO HAOIOACHUIO (PU3UUECKUX SBICHUN W (DU3UUECKUX
CBOMCTB Ten (M3ydyeHHEe BTOPOro 3akoHa HpIOTOHaA, 3aKOHa COXpaHEHUs
SHEPIrUM, 3aBUCUMOCTb IEpUOAA KOJeOaHUN NpPYy>KMHHOTO MAasTHUKA OT
Macchl Ipy3a U KECTKOCTU NPYKMHBI M HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJbIX KOoJeOaHuM, MpSAMOJIMHENHOE pacIpOCTPaHEHUE CBETa, Pa3IoKEHHUE
0eJioro cBeTa B CIIEKTP, U3yUYEHUE CBOMCTB N300pakKeHUs B IIJIOCKOM 3epKalie
U CBOMCTB M300pa)k€HUs NpeaMeTa B coOMparolield JHH3e, HaOJoJIeHue
CIUIOIIHBIX W JIMHEMUYaThIX CIHEKTPOB H3JIyYEHHUs): CaMOCTOSITENIbHO
coOupaTh YCTaHOBKY M3 M30BITOYHOTO HaOOpa 000pYyIOBaHUS, OMUCHIBATH
XOJ OIBITA U €0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

OPOBOJUTH MPU HEOOXOJMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUH, Ompenensis
CpelHee 3HayeHue u3MepseMoil BeluuyuHbl ((POKYCHOE pacCTOsIHUE
coOuparomieii  JMH3bI), OOOCHOBBIBATH BBHIOOpP crocoba HW3MepeHus
(M3MepuTeILHOTO MPUOOopa);

OPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTEH (U3MUECKMX BEJIMYHMH C
MCTIOJb30BAaHUEM TMPSIMBIX U3MEPEHUH (3aBUCUMOCTh MyTH OT BPEMEHU TPH
PAaBHOYCKOPEHHOM  JIBIDKEHMM 0€3 HauaJbHOM CKOpPOCTH, Mepuoia
KoJie0aHUI MaTeMaTU4eCKOro MassTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH yTJjia
OTPaXKEHUS CBETA OT yIJla MAJEHUs U yIJia MPeJOMIICHUs OT yIila MajgeHus):
IUIAaHUPOBATh MCCIEAOBAHUE, CAMOCTOSTENIBHO COOMpaTh YCTAHOBKY,
(uKCcHpOBaTh PE3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJINYUH
B BUie TaOIuIl U TpaMKOB, 1eJaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEI0BAHUS;



MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUUUH (CPEIHSS CKOPOCTh
U YCKOpPEHHME Tejla TMpU PABHOYCKOPEHHOM JBW)XEHUH, YCKOpPEHHE
CBOOOJHOTO TAaACHMs, JKECTKOCTb TMPYKUHBI, KOAXDOUIMEHT TpeHus
CKOJIBKEHMS, MEXaHW4yeckass padoTa W MOIIHOCTh, 4YacTOTa U MEPUOJ
KOJIEOaHUI1 MaTEMAaTUYECKOTO U MPYKUHHOTIO MAITHUKOB, ONITHYECKAs CUJIa
coOuparoliel JIMH3bI, PaJUOAKTUBHBIA (POH): IUIAHHUPOBATH H3MEPEHUS,
coOUpaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBITIOJHSATH U3MEPEHUS, CICAYS
NPEIJIOKEHHOW  HMHCTPYKIMM, BBIYUCISATH 3HAYCHHE  BEIMYMHBI U
aHAJIU3UPOBATh MOJYYEHHBIE PE3YJIbTaThl C YUYETOM 3aJaHHOM NOTPEIIHOCTH
U3MEPEHU;

coOJ0/1aTh MpaBujia TEXHUKU 0€30MacHOCTU Mpu padoTe ¢ J1abopaTopHBIM
000opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM M3YYECHHBIX (PU3MYECKUX MOJENECH:
MarepuanbHas TOUKa, aDCOIIOTHO TBEPAOE TEJIO, TOUEUHBIN HCTOYHHK CBETA,
Jqy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHAs MOJEIb
aTOMHOTO $/1pa;

XapaKkTepu30BaTh MPUHIUIBI  ACHCTBUS  H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX oOmnucaHus (B TOM YHUCIHE:
CHUAOMETP, JATYUKH [TOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKeTa, 3X0JI0T,
OUYKH, TEpHUcKom, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI, CHEKTPOCKOIL,
JI03UMETp, Kamepa Bunbcona), cnomb3yst 3HaHUS O CBOMCTBaX (PU3HMUECKUX
ABJICHUN U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH WM3YYCHHBIX TEXHHUECKUX
YCTPONCTB, U3MEPUTENIBHBIX TPUOOPOB U TEXHOJOTUYECKHUX MPOLIECCOB MPH
pelIeHNN Y4eOHO-TPaKTUYECKHUX 3a/1a4, ONITUYECKUE CXEMBI JIJIsl TOCTPOCHUS
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

MPUBOAUTH TPUMEPHI (HAXOAUTH MH(POPMAIUIO O TPUMEPAX ) MPAKTUUECKOTO
UCIIONIb30BaHUsl (DU3UYECKUX 3HAHMM B TIOBCEAHEBHOM JKU3HU A
oOecrieueHuns 6€30MacHOCTU MpU OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMU
yCTpOMCTBaMH, COXpaHEHUS 310pPOBbs 1 COOTIOACHUS HOPM SKOJIOTHUECKOT0
MOBEAECHUS B OKPYXKAIOLIEH Cpeae;

OCYUIECTBJISATH MOUCK HHpOpMaILMK (U3HUECKOoro cosepxanus B InTepuere,
CaMOCTOATENbHO  (OPMYIUPYS TOUCKOBBIA 3ampocC, HAXOIUTh IIyTH
onpesAeNieH!s] JOCTOBEPHOCTH TOJY4YeHHOH HH(OpMalnud Ha OCHOBE
MMEIOLIUXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPHU BBINOJTHEHUH YYE€OHBIX 3aJlaHUi HAYyYHO-TIOMYJISIPHYIO
TUTEPATypy (PU3NYECKOTO COAEpkKAHUs, CIIPABOYHBIE MaTepUalIbl, PECYPCHI
cetu Murtepner, BnageTh NOpuéMaMH  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE
uH(pOpMaIIMM U3 HECKOJbKHX HCTOYHUKOB (DU3MUECKOTO COJACpPIKAHUSA,
nyOJUYHO MPECTABIATh Pe3yJIbTaThl MPOSKTHOM WIIM UCCIEN0BATENbCKON
JNEATENBHOCTH, IPU 3TOM I'PAMOTHO UCHOJIb30BaTh U3YYEHHBIA MOHATUNHBIN



anmapaTr M3y4aeMoro pasnena (U3UKH U COMPOBOXKIATH BBICTYIUICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKanecxne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexanuveckne siBJeHUSA
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bubnunoreka [JOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Baanmoperictene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3 https://m.eds00.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJE U 6 2 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pasnen 4. CBeToBbIe IBJICHUS
bubmuoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6 3 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea S. KBaHnTOBbBIC SIBJICHUS
bubmuoreka [JOK
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoeine aTomHOro A1pa 6 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lneprbie peakiiin ! . . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOTYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 5 bubnnorexa [HJOK
' Kypca Ghu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 3 97

I[TPOT'PAMME
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUA OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMbBI OCHOBHOTI'O OBIIEIO

OBPA3OBAHUA
9 KIIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
posep 00pa3oBaTeJIbHON MPOrPaAMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

pe3yjabTara

11 HCII0JIb30BaTh U3yYEHHBIE MIOHATHS

1.2 pasiiniath ABJICHHA IO OIMMCAHUIO HMX XapaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (l)I/ISI/I‘leCKOC SBJICHHUC

pacro3HaBaTh IPOSBICHHE HW3YYEHHBIX (HU3MUECKUX SBJICHUHA B
13 OKpY’KaloIlleM MHUPE, B TOM 4Kclie PU3NUYECKHE SBJIECHUS B IPUPOJIE, IPU
TOM IE€PEBOAUTH MPAKTHUECKYIO 33Jayy B Y4eOHYIO, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX SBICHUI

ONHMCHIBATh M3YYCHHBIC CBOWCTBA Tl W (DU3UYECKHE SIBIICHUS,
UCHoNb3ysl (U3MYECKUE BEIMYMHBI, MPH ONUCAHUHM IPaBUIHHO
1.4 TPaKTOBaTh (PU3MUECKUN CMBICI UCTIOIb3YEMBIX BEIMYHH, 0003HAUYCHUS
Y eAVHUIBI (PU3MUYECKUX BEIIMYUH, HAXOJAUTh (DOPMYITBI, CBA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIUYMHY C IPYTUMH BEITUYMHAMU, CTPOUTH
rpaduKu H3yYCHHBIX 3aBUCUMOCTEH (DM3HMUECKUX BEITUIHH

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS U IPOIIECCHI,
15 WCIOJIb3Ysl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
(hopMyYITUPOBKY 3aKOHA M 3aITUCHIBATH €TI0 MATEMAaTHYECKOE BHIPAKEHUE

OOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM YMCJE U B
KOHTEKCTE CHUTyallMd  IPAaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:
1.6 BBISIBJISITH IPUYMHHO-CIIEJICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2 —
3 JOrMYyecKMX IIAroB C MOMOIIBI0 2 — 3 H3Y4YEeHHBIX CBOICTBa
(bu3nyYecKuX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiate pacuy€THble 3ahauyd (ONMUparomuecss Ha cucremy u3 2 — 3
ypaBHEHMI), UCHONb3Yysd 3aKOHbI U  (OPMyJbl, CBSA3BIBAIOIINE
¢Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHMs 3aJadu
1.7 3allUChIBaTh KPaTKO€ YCIIOBUE, BBIABIATH HEIOCTAOIIUME WIH
M30bITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pELICHMs], NMPOBOIUTH PACUYETHI U OLIEHMBATHh PEATMCTUYHOCTH
MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEITUUUHBI

pacrio3HaBaTh MpOOJIEMBbI, KOTOPbIE MOYKHO PpEIIUTh MpPHU TOMOLIH
(U3HYECKUX METOIOB, WCIOJIB3Ys OMKCAaHWE HCCIEAO0BAHUS, BBIIEIATH
1.8 IIPOBEPSIEMOE TPEANOIOKEHUE, OLIEHUBAaTh IPABUWIBHOCTh IOPSAJIKA
MIPOBEJCHNUS MCCIIEAOBAaHUA, JElIaThb BBIBOJBL, HHTEPIPETUPOBATH
pe3ybTaThl HAOMIOIEHHUH U ONBITOB

MPOBOANTh OMBITHI TIO HAONIONCHUI0 (PU3UYECKHX SBICHUN WIN
1.9 (GU3NYIECKUX CBOWCTB TEN: CAMOCTOSITENILHO COOHMpaTh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000PYHAOBaHUSA, OMUCHIBATH XOJ OIMbBITA U €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIBI

MPOBOAUTh TMPU HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHHI,
1.10 ompeneNAs CpeHee 3HAueHHUE M3MepseMON BeNU4MHBI ((OKyCcHOE
paccTostHue coOuparoliel JIMH3bI), 00OCHOBBIBaTH BBIOOpP crocoba
M3MepeHus (M3MEPHUTEIBHOTO MpHOopa)




1.11

1.12

1.13

1.14

MIPOBOJIUTH HCCJIEOBAHUE 3aBUCHUMOCTEH (DHU3MUYECKMX BEIMYUH C
WCIIOJIb30BAHUEM IMIPSIMBIX WM3MEPEHUH: IUIAHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAHOBKY, (DUKCUPOBATh pE3YJIbTAThI
[IOJyYEHHOM 3aBHCUMOCTH (U3MYECKUX BEJIUMYMH B BUAE TaOiauLu
rpaduKOB, JIeNIaTh BHIBOJIBI IO PE3Y/IbTATaM HUCCIICIOBAHUS

MMPOBOAUTH KOCBCHHBIC U3MCPCHUA d)HSI/I‘{eCKI/IX BCJIMYHMH: INIAaHUPOBATH
U3MEpEeHus, coOUpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
HU3MCPCHUA, CIICAYA Hpel[JIO)KeHHOf/'I HUHCTPYKIUU, BBIYUCIIATH 3HAUYCHUC
BEIMYMHBl ¥ AaHAJIM3UPOBATH IIOJYYEHHbIE pE3yJbTaThl C Y4ETOM
3aIaHHOMU ITOTPELIHOCTH U3MEPEHUN

coOMIOJaTh MpaBWJia TEXHUKUM Oe30IacHOCTH mpu  pabdore ¢
1a00paTOPHBIM 000pyIOBaHHEM

pa3nuyaTtb OCHOBHBIE NPU3HAKA HM3YYCHHBIX (H3UYECKUX MOJeNeil:
MaTepHuajibHas TOYKa, a0COIIOTHO TBEPAOE TENO, TOUCUHBIH UCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAas
MOZEJIb aTOMHOTO s11pa

1.15

1.16

1.17

1.18

XapaKTepu30BaTh MPUHLMIIBI JACHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOPON HA UX OMHUCAHUS, UCIIOJb3YS 3HAHUS
0 cBoWcTBax (U3NYECKUX SBJICHUA U HeoOXoAuMble (HU3NYECKUe
3aKOHOMEPHOCTH

HUCITOJIB30BATh CXEMbI n CXEMAaTHUYHBIC PUCYHKH HU3YUYCHHBIX
TEXHUYCCKHX YCTPOKCTB, U3MEPUTEITbHBIX npubOpoB u
TEXHOJIOTUYECKHUX IIPOLIECCOB IPU PEHIEHUH Y4YEOHO-NPAKTUYECKUX
3aja4, ONTUYECKUE CXEMbI Ui MOCTPOSHHS M300paKEHUH B TUIOCKOM
3epKaie ¥ cOOMparomIei TH3e

NPUBOJUTL TNpUMEPHl (HAXOOUTh HH(GOPMALMIO O MpUMeEpax)
MPAKTUYECKOTO UCIIONb30BaHUS (PU3UYECKUX 3HAHUN B MOBCEIHEBHON
KU3HH U1 o0ecriedeHus: 0€30MacHOCTH MpU OOpaIleHUH ¢ IpuOopaMu
Y TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUSI 3J0POBbs M COOIIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cpere

OCYIIECTBIATh MOUCK MH(POpMAIUU (HUZNYECKOTO COACPNKAHUS B CETH
HNutepHer, caMOCTOSTENBHO (QOPMYNHpPYs TOUCKOBBIA  3aIpoc,
HAXOAUTh  NYTH  ONpEHENEHUs  JOCTOBEPHOCTU  IOJYYEHHOU
vHpOpMallUid HAa OCHOBE HWMEIOIIMXCS 3HAHUW W JTOTIOJHUTEIBHBIX
HCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BHINOJIHEHUH YYEOHBIX 3aJaHUN  Hay4dHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3HUECKOro COJIep:KaHus, CIpPaBOYHbIE
Marepuainsl, pecypcbl cetu  MHrepHer; BiageTe  IpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(GOpPMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MICHMEHHBIE M YCTHBIE COOOIIIEHHUSI HA OCHOBE
I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX HMCTOYHHUKOB (1)I/ISI/ILIGCKOFO COJCPpIKaHA,
myOJIM9HO NPEACTABIATH pe3ynbTaThl MIPOEKTHOMI W
HCCIIEIOBATENbCKON ESTENIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBI TOHATUHHBIA ammapar W3ydaeMoro pasjaena (Qu3uku u
COMPOBOXK/IATh BBICTYIUICHUE TPE3EHTaleld ¢ y4€TOM OCOOEHHOCTEH
ayJIUTOPUHU CBEPCTHUKOB

1.21

IIPU BBIMIOJTHEHUH Y4YEOHBIX TPOEKTOB W HCCIENOBAHUN (DU3MUECKHX
MIPOLIECCOB paclpeAesiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMH 33J1a4aMU, CIIEIUTh 3a BHIMIOJHEHUEM I1JIaHA ACHCTBUI
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B
NEeSITEIbHOCTh TPYIIIBI, BBICTpanBaTh KOMMYHUKATHBHOE
B3aMMO/ICIICTBHE, MTPOSBIISAS TOTOBHOCTD pa3pemiaTh KOH(PIUKTHI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon
Konx anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKMUE ABJIEHUA
8.1 Mexanuueckoe aBuxkeHHEe. MarepuanbHas Touka. Cucrema
' oTcyéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOT'O IBUKECHUS
8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUKEHUE
8.4 HepaBHomepHoe mnpsmMonuHeiiHoe paBwxkeHue. Cpensss U
' MT'HOBEHHAS CKOPOCTH TeJla MPH HEPABHOMEPHOM JIBIKEHUH
8.5 VYckopenue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKCHUE
8.6 CBo6oguoe nanenne. OnbITel [anunes
PaBHOMepHOE JBMXKEHUE 1O OKpy)XHOCTU. [lepuoa m uacroTa
8.7 oOparmeHusl. Jlunetinas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE
8.8 [IepBeiii 3akoH HproToHA
8.9 Bropoii 3akoH Herotona
g 8.10 Tperuii 3akoH Herotona
8.11 [IpyHIMI Cynepno3uuy CHUil
8.12 Cua ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: Cuiia TPEHHUS CKOJIBKEHUs, CHJIa TPEHHS TOKOS,
' JpyTUe BUIBI TPEHUS
8.14 Cuna TSDKECTHM M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE
' CcBOOOIHOTO ITaJICHNA
8.15 JBrxenne traner Bokpyr CoisHma. llepBas kocmudeckas
' ckopocTh. HeBecoMocTh u meperpy3ku
8.16 PaBHOBecue MarepuanbHOI TOUKH. AOCOIIOTHO TBEPAOE TEIO
817 PaBHOBecue TBEPAOro Tena ¢ 3aKPEIIEHHONW OCBhIO BPAILICHUS.
' MowmeHnT cuisl. LeHTp TsKECTH
8.18 Nmnynec Tena. 3Menenne umnynbca. IMIynbce cuiibt
8.19 3aKOH COXpaHEeHHUsI UMITYIIbCa
8.20 PeakTuBHOE ABMXEHNE

8.21 Mexannueckasi paboTa U MOITHOCTh




8.22

Pabora cun Tskectu, ynpyroct, TpeHus. CBA3b 3HEPrUU U

paboThl

8.23

8.24
8.25

HOTCHHI/IaJ'IBHaH OHEpIui T€Jia, IMMOAHATOI0 HaJl IOBEPXHOCTHIO

3emiu
IToTenumanpHas YHEPTUs CKATOU MPYKUHBI

Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHEPIrun

8.27

8.28

8.29

[IpakTryeckue pabOTHI:

OmnpeneneHue cpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa WIH
JIBYDKEHUS IapHKa MO HAKIOHHOW TuiockocTH. OmpeneneHue
YCKOPCHUA TCJIa IIpU PABHOYCKOPCHHOM IOBWXCHHU 110
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IyTH OT BpPEMEHHM IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka rumnoressl: €ciau IPH PaBHOYCKOPEHHOM JBHUKEHUU
0e3 HayaIbHOM CKOPOCTH IYTH OTHOCSTCS KakK pPsJl HEYETHBIX
YUACEJ, TO  COOTBETCTBYIOINME  INPOMEXYTKH  BpEMEHU
OJTMHAKOBBI.

HCCHCI[OB&HI/IC 3aBUCUMOCTH CWJIBI TPCHUA CKOJILXKCHUA OT
CWJIBI HOpMalibHOTO JnaBieHus. Omnpenenenue koddduimeHTta
TPEHUA CKOJILKCHHA. OHpC}IGJ’ICHI/IC JKECTKOCTU IMPY>XWHBI.
Omnpenenenve paboOThl CHIIBI TPEHHUS TPU PABHOMEPHOM
ABHUXKCHUN TEIa 1o FOpI/ISOHTaJII)HOfI IOBEPXHOCTH.
Omnpenenenue padbOThl CUIIBI YIPYTOCTH MIPH MOABEME Tpy3a C
HUCITOJIB30BAHUEM HEITOABUKHOTO U ITOABHUKHOT'O OJIOKOB
dusnueckue ABICHUS B nopupoac: IMPUWIMBBI W OTJIMBBI,
nBukeHne TuiaHeT COTHEUHOW CUCTeMBI, PEaKTHBHOE JIBH)KEHUE

JKHUBBIX OpPTaHHU3MOB

Texuuyeckue yCTpOﬁCTBa: CIIUAOMCTP, HJATUUKH I10JIOKCHUA,

pPacCToOAHNA U YCKOPCHUS, paKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBuxkeHue. (OCHOBHBIE — XapaKTEPUCTHKU

o1 KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia

9.9 MareMarnueckuii M IpY>KUHHBIA MasTHHUKU. [IpeBpameHue
' SHEPTHH NP KOJIeOATeTbHOM JBMIKEHUN

9.3 3aryxaromue Koiaebanus. BeiHy)aeHHBIC KojieOaHus1. PezoHnanc

0.4 Mexannueckue BoJHBL. CBOWMCTBA MEXaHMYECKHMX BOJIH.

[IpononbHbIe U TIONIEpEUHbIe BOJIHBL. J[71HA BOTHBI U CKOPOCTh




e€ pacnpocTpaHeHusl. MexaHn4ecKrue BOJHBI B TBEPIOM TEJE,

CECMHUYECKUE BOJIHEI

9.5

3ByK. [ poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

9.8

9.9

[IpakTuueckue padbOTHI:

Onpenenenne 4acTOTBI U nepuoaa Kosie0aHui
MaTEMaTHYECKOI0 MasiTHUKA.

OmnpeneneHue 4yacToThl M Iepuoja KoleOaHWH NPYKMHHOTO
MasiTHUKA

Hccnenosanue 3aBUCUMOCTH nepuoja Kosie0aHui
[IOJIBEILIEHHOT0 K HUTU Ipy3a OT JIuHbl HUTU. MccnenoBanue
3aBUCUMOCTH IE€pHOAA KOJICOAHUN MPYXKHUHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Mepuoia KoJieOaHUn
Ipy3a, MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTHU
npyXuHsl. I3Mepenue yckopeHus cBOOOTHOTO MaieHUs
®usnyeckue SABJIECHUS B IPUPOJAE: BOCIPUATUE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CECMUUYECKUE BOJIHBI, I[yHaMH,
9X0

Texnuueckune YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DONeKTpOMarHuTHOE  ToJje.  ODJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa 371EKTPOMArHUTHBIX BOJH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMaruuTtHas npupojga ceera. CKOpOCTb  CBeETa.
' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3yuenne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa
105 Odusnyeckue SBICHHUS B NpUpoJie: OMOJOTHYECKOoe JeicTBHe
' BUJIMIMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4eHU I
106 TexHuueckue ycTpoicTBa: UCMOIb30BaHUE PJIEKTPOMArHUTHBIX
' BOJIH JJIS COTOBOH CBSI3U
CBETOBBIE SABJIEHU A
1 111 JlyueBast monens cBera. MicTouHuku cBera
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpakKeHUs CBETa




12

11.4

[Ipenomiienne cBera. 3akoH mnpenomieHus cBeta. llomHoe

BHYTPEHHEE OTPaXCHHUE CBETA

115

JIunza. Xop jtyyel B IMH3E

11.6

OnTtHyeckas cucreMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I'maz  kaxk  onrtuyeckas  cucreMa.  bnmsopykocts U

JaJIbHO30PKOCTDb

11.8

11.9

11.10

11.11

Paznoxxenne Oenoro cmeera B crekTp. OmnbiTel HpbroTOHA.

CnoxxeHue cieKTpaibHBIX I[BETOB. Jlucnepcus ceera

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH yrila OTPa)K€HUsI CBETOBOTO Jy4ya
OT yrJja MaJeHusl.

N3ydyeHne xapakTepuUCTUK U300paKEHUSI peaMeTa B INIOCKOM
3epKaje.

HccnenoBanne 3aBUCUMOCTH yria MPEIOMIICHUS CBETOBOTO
JIy4ya OT yIJla NaJieHUs] Ha IPaHULIE «BO3JIyX — CTEKIIO».
[Tonydenue n306pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI
coOuparoIen JTMH3HI.

OnBbITHI 110 Pa3JIKEHUIO OEJI0r0o CBETa B CIIEKTP.

OmnbITHI IO BOCHPUATHIO 1IBETA MPEAMETOB IIPU X HAOIIOIEHUH
yepes3 LBETOBbIE (DPUITBTPHI

®dusnueckue siBieHus B npupoje: 3atmenus Connma u JlyHsl,
1[BETa TeJ, ONTHYECKHUE SBJICHHMS B aTMmocdepe (1BeT HeOa,
pedpakius, paayra, MUpax)

TexHuueckue ycTpoicTBa: OYKH, IEpHCKON, QoToamnmnapar,

OIITUYCCKUEC CBETOBOIbI

KBAHTOBGIE SABJIEHUA

121

OneiTel Pezepdopna u mmanerapHas Mojnenb atoma. Moneib

aroma bopa

12.2

12.3

12.4

I/ICHYCI(aHI/Ie n  IOOorjiIomeHuc CBE€Ta aTOMOM. KBaHTEL.

JInnenyaTele CIIEKTPHI
PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3TydeHUs

Crpoenue atomHoro sapa. HykiionHas Moiesnb aTOMHOTIO siipa.

M3oTonsl

12.5

PanuoaxTtuBHbIe npeBpaienus. [lepuon nomaypacmnana aTOMHBIX

saaep

12.6

SAnepHple peakuuu. 3aKOHBl COXpPaHEHMs 3apsJOBOIO U

MacCOBOI'O YHCECII




12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenusd saep. Mcrounuku s3neprun ConHua
' " 3BE3]
12.9 Snepnas sHepreTuka. JleiicTBUE pauOaKTUBHBIX U3JTyYCHUN Ha
' YKUBBIE OpraHU3MbI
[IpakTuueckue padboOTHI:
Habnronenune CrijionIHbIX M TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TPEKOB: HM3MEPEHHWE SHEPrHMM YACTHIBI IO
TOPMO3HOMY ITYTH (110 (hoTOoTpadusiM).
N3mepenue paanoaktuBHoro ¢poHa
Ouznyeckue  ABIEHUS B MPHUPOJE: €CTECTBEHHBIN
et panMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaIHOaKTHBHOE
' W3ITy4eHUe MPUPOIHBIX MUHEPATIOB, JEHCTBUE PaOaKTUBHBIX
M3JIy4€HUH Ha OPraHU3M YeJIOBEKa
1212 TexHu4eckue yCTpOMCTBA: CIEKTPOCKOI, WHIUMBUIYAJIbHBIN
' J03UMETp, Kamepa Bunbcona

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

OcHoBHas JuTEparypa

MeTtoauueckue nmocooust u pexomengamun. — URL : https://edsoo.ru/mr-fizika/

. Kontekctheie 3anaun. 3aganus k yueOHOMY Kypcey «DPusuka»: yueoHoe nocodue / A.A.
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. Cuctema OIIGHKH JOCTHKCHUH TUTAHHPYEMBIX IPEIAMETHBIX PE3yJIbTaTOB OCBOCHHSI
yueOHoro mnpenmera «@Pusukay. CpennHee oOumee oO0pa3oBaHHE METOJAMYECKHE
pexomennanuu / A.A. Sxyra, I'.JI. KopueeBa, H.A. 3arpanuynas: ®I'bHY «UuHcTUTYT
coJiepKaHMs U METOZ0B oOydeHus», 2024. — 113 c.

. Peanuzanus PO UIBLHOTO 00yueHus TEXHOJIOTUYECKOM (MHKEHEPHOM )
HAIpaBJIEHHOCTH Ha YypPOBHE CpeAHero oO0miero o0pa3oBaHUS: METOAMYECKUE
pexomennaruu / T.}O. Jlomakuna, H.B. Bacunpuenko, A.YO. Ileatun [u ap.]; mox pen.



T.1O. Jlomakunoit. — M: ®I'bHY «MHCTUTYT cTpareruu pa3BuTusi 0opa3zoBanusi», 2024.
—55c.

. Meronuueckue  Buacoypoku (B ToM  uuciae no  ¢usmke). —  URL:
https://edsoo.ru/metodicheskie_videouroki/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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