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IHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢u3Mke Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBlieHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHUU K pe3yibTaTaM OCBOCHMsI Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOM
nporpammsl, npezacrasieHHbx B PI'OC 00O, a takxke ¢ yuérom (enepanbHoil paboueil mporpammbl
Bocnutanus u Konuenuu npenogaBanus yueoHoro npeamera «Dusnkay.

Conepxanue mporpamMmbl 1O (U3MKE HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOY4YaloIUXCAd W OpPraHu3alii0 HM3ydeHHs (U3MKM Ha JesITeIbHOCTHOH ocHoBe. B
nporpaMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOXHOCTH y4eOHOrO MpeAMeTa B pealn3aluu TpeOOBaHUM
OI'OC OOO K MmIaHUPYyEeMbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3yJbTaraM OOY4YCHHS, a TakkKe
MEXIIPEIMETHbIE CBS3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEJAMETOB Ha YpPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHus.

[Iporpamma no ¢u3nKe ycTaHaBIMBAET pacmpeseneHre yueOHOro MaTepraa mo rojam o0y4deHus (1o
KJlaccaM), Ipe/ularaeT MNPUMEPHYIO MOCIENI0BATEIbHOCTh H3Y4YEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJaroIIXCsl.

[Tporpamma no ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUsI METOJUYECKON MOMOILU YUUTENIO B CO3JaHUN
paboueii mporpamMmbl 0 y4eOHOMY MPEIMETY.

dusmkKa sBISETCS CUCTEMOOOPA3YIOIINM /71l €CTECTBEHHOHAYUHBIX Y4E€OHBIX IIPEIMETOB, TOCKOIbKY
(¢u3MUecKre 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB M SBJICHHM, HM3y4aeMbIX XHMHEW, OHOJIOTHEH,
acTpoHOMUel H (uU3MdecKoil reorpadueld, BHOCHT BKJIAJl B €CTECTBEHHOHAYYHYIO KApTUHY MHpA,
NpeOCTaBIIsAeT Haubosiee sACHbIe 00pa3lbl MPUMEHEHUs HAyYHOTO METO/a MO3HAHHs, TO eCTh crocola
MOJTyYEeHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa U3 rIaBHBIX 33734 (Qu3nueckoro oOpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUS COCTOUT B
(GbOopMHPOBAaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe y 00y4aroLuXcsl.

Nzyuenune ¢pusuku Ha 6a30BOM ypOBHE HPEINOIAraeT OBJIAJACHUE CIEAYIOIINMHU KOMIIETEHTHOCTSMH,
XapaKTePU3YIOIUMH €CTECTBEHHOHAYUHYIO IPaMOTHOCTb!

® Hay4YHO OOBSCHSATDH SBJICHHUS,

® OLICHUBATh U TIOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEIOBAHMS,

® UHTEPIPETUPOBATh JaHHbIE M UCIOJb30BaTh HAay4HbIE JIOKa3aTeNbCTBA IS
MOJTyYEeHHUS BBIBOJIOB.

Ilenu n3ydeHus pu3MKM Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHus ompezaeneHsl B KoHuenuun
npenonaBanus yyeOnoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanuy, peanu3yoLUMX OCHOBHBIE 00ILIE00pa30oBaTeIbHbIE MIPOrPaMMBbl, YTBEPKIEHHON peIIeHHEM
Komnernn MunncrepctBa mpocsenienusi Poccuiickoit @enepanuu (mporokon ot 3 aexadps 2019 r. Ne
[1K4BH).

Henu nzydyenus PpU3NKH:

e NIpHOOpeTeHNne UHTEpeca U CTPEMIIEHUS 00yJaloIuXcsd K HAyYHOMY M3YyUEHHIO MPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TNPEACTABICHUA O HAyYHOM METO/AE TIIO3HAaHUS U  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBIICHUSIM;

¢ (opMupoBaHNE HAyYHOTO MHPOBO33PEHMS KaK pe3ysbTaTa HM3Y4YEHHUS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (hopMupoBaHue mnpencTaBIeHU O ponu (U3MKKU JUId Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

® pa3BUTHE TPEACTABICHUH O BO3MOXHBIX chepax Oyaymied mpodeccnoHaIbHOR
NEeSITeNIbHOCTH, CBS3aHHONW C (PU3UKOHM, MOATOTOBKA K JalbHEWIIEMy OOYYCHHIO B 3TOM
HaIlpaBJICHUU.



JlocTikeHne A3THX Leled MporpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMSA
o0ecreunBaeTcs peleHueM CIeAYOInX 3a1aY:
e MpUOOpPETeHNE 3HAHUI O JNUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKUX, TEILIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e puoOpeTeHNe YMEHUN OMUCKHIBATh U OOBACHATh (PU3NYECKUE SBICHUS C HCIOIb30BAaHUEM
MOJTYYCHHBIX 3HAHUI;
® OCBOGHHE METOJIOB pELICHUS MPOCTEHIIMX pacu€THBIX 3aJad C HCHOJIb30BAaHUEM
(bu3MUECKUX MOJIeNIel, TBOPUECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4,
® pa3BUTHE YMEHHI HAOMIOAATh MPUPOAHBIE SBICHUS U BBIMOJIHATH OIbITHI, JJA0OpATOPHBIE
paboThI U IKCMIEPUMEHTATBHBIC UCCIIEAOBAHUS C UCTIONB30BAHUEM U3MEPHUTEIHHBIX PUOOPOB;
® OCBOCHHE TPUEMOB padbOThl Cc wuHpoOpMareln (GU3NIECKOTO COJEpKaHUs, BKIIOYAs
MH(OPMALIUIO O COBPEMEHHBIX JOCTH)KEHUAX (U3MKH, aHAIU3 U KPUTHUYECKOE OILEHUBAaHUE
uH(pOpMaINH;
® 3HaKOMCTBO €O cepamu NMpodheCcCHOHANBHON JCATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOHU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSAX (PU3NUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 daca B Hefenm0), B 8§ kiacce — 68 vacoB (2 yaca B Heneno), B 9
KJ1acce — 102 yaca (3 yaca B HEJIEITIO).

[Ipenmnaraemelii B mporpamMMe Mo (¢HU3MKE IMepedyeHb JabopaTOpHBIX pabOT M ONBITOB HOCUT
PEKOMEH/IaTEJIbHBIN XapaKkTep, YUUTeldb JelaeT BHIOOp MPOBENEHHS JIAOOPATOPHBIX PadOT M OMBITOB C
yu4€TOM HMHIUBUAYATbHBIX OCOOCHHOCTEH O00y4aromuxcsi, CIHMCKAa OSKCIEPUMEHTAIBHBIX 3aJaHHiH,
IpeAyaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hU3HUKeE.

COJAEP’ KAHUE OBYYEHMUSA
9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe JBHkeHHe. MarepuanbHas Touka. Cucrema  orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JBH)KEHUA. PaBHOMEpHOE NMpAMOJIIMHENHOE B KeHHE. HepaBHOMEpHOE NTPSAMOJIMHEITHOE
nBrkeHue. CpeaHsisi 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JBUIKEHHH.

VYckopenue. PapHoyckopeHHOE npsiMonuHelHOe aBrkeHne. CBoOonHoe nagerue. OnbITh [amunes.

PaBHOMepHOE nBHXKEeHHE MO OKpyx)HOCTH. Ilepuon m uacrota oOpamieHus. JIuneitHas u yrioBas
ckopocTtu. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

Ilepsbiii 3akoH Heroronma. Bropoit 3akoH Herotona. Tpermit 3axkon Hsrorona. IlpuHnmn
CYTIEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: cuja TPEHMs CKOJIbKEHHUS, CUJIa TPEHUS TOKOs, Ipyrue
BH/IBI TPEHHSL.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKOPEHHE CBOOOTHOIO MajieHus. [{BIKeHHE TIaHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopocTb. HeBECOMOCTh 1 Meperpy3KHu.

PaBHOBecue MatepuanbHOU TOUKH. AOCOMIOTHO TBEpHOE Temo. PaBHOBecue TBEPAOrO Tena C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenue nMmiyinbca. MMnynbe cuibl. 3aKOH COXpaHEHUs MMITylbca. PeakTuBHOE
JBUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBsi3b dHEPruu |
pabotsl. [loTeHnmanbHas 3Heprus Tena, MOJAHATOr0 Hajl MOBEPXHOCThIO 3eMiH. [loTeHunanbHas sHeprust
ckaroil mpyxuHbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOM SHEPruu. 3aKOH COXPaHEHMS
MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.



1. Ha6JIIOI[eHI/Ie MCXAaHUYCCKOT'0 ABUKCHUA TCJIda OTHOCHUTCIIBHO PA3HBIX TCJI oTcuéTa.

2. CpaBHEHME MMyTEW U TPACKTOPUN ABUIKEHHS OJTHOTO M TOTO K€ Tela OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

3. N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO ABUKEHUS.

5. Hab6nronenue aBuKEHUs Tela Mo OKPYKHOCTH.

6. HabmiogeHne MexaHMYeCKHX SIBICHHM, NPOUCXOMSIIMX B CHUCTEME OTCuUéTa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENILHO KaOMHETa (PHU3HUKH.

7. 3aBUCUMOCTD YCKOPEHHUS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHIIBI.

8. Hab6nronenue paBeHCTBA CHJT TIPH B3aUMOJICHCTBUAN TEJI.

9. N3meHeHue Beca Tena IpU yCKOPEHHOM JIBUKEHUH.

10. [lepenaua nmnysnbca Ipu B3aUMOJEHCTBUU TEI.

11. [IpeoOpazoBanust SHEPTUU NPU B3aUMOACHCTBUH TEIL.

12. CoxpaHeHrEe UMITYJIbCA PU HEYTIPYTOM B3aUMOJICUCTBUH.

13. CoxpaHeHue UMITyJIbCa MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH.

14. Hab6nronenne peak THBHOTO JIBUYKEHUS.

15. CoxpaHeHue MEXaHUYEeCKON SHEPTUH MPH CBOOOIHOM MaJCHUH.

16. CoxpaHeHME MEXAaHWUYECKOW SHEPrud MpH ABMKCHHM TeJIa TMOJ JCHCTBUEM
MPY>KUHBI.

Jlabopamopnuvie pabomot u onvimel.

1. KonctpynpoBanue TpakTa Al pa3roHa ¥ JaJIbHEUIIIEr0 paBHOMEPHOTO JBUKEHUS
HIApPUKA WU TEJIEKKH.

2. Omnpenenenue cpeqHe CKOPOCTH CKOJBbXKEHHs OpycKa WM JABMKEHHS IIapUKa IO
HAaKJIOHHOM TIOCKOCTH.

3. OrnpezenieHne yCKOpPEHUs! Tella TP PaBHOYCKOPEHHOM JIBJKEHHMM IO HAKJIOHHOU
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU NMPU PAaBHOYCKOPEHHOM JIBUIKEHHUU
0e3 HaYaIbHOM CKOPOCTH.

5. [IpoBepka THUMOTE3BI: €CIM TMPH PABHOYCKOPCHHOM MABM)KCHHMU 0€3 HadaabHOM

CKOPOCTH YT OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHME MPOMEXKYTKHU
BPEMEHHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHUS OT CHJIbl HOPMAJIbHOTO
JTaBJICHHUS.

7. Omnpenenenne ko3P huUITEHTA TPESHUS CKOTBKCHUS.

8. Omnpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenne padOTHl CHIIBI TPEHHsS] MPU PABHOMEPHOM JIBXKEHUH Teja I10
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI YIPYTOCTH TPH MOABEME TPy3a C HCIOJIb30BAHHUEM
HETOBM)KHOTO U TIOJBHKHOTO OJIOKOB.

1. N3ydenune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexanuyeckne KoJje0aHUs U BOJHBI.

KonebartenbHoe apmxkeHne. OCHOBHbIE XapaKTEPUCTUKH KoJieOaHMil: Mepuoj, 4acToTa, aMILIUTY/a.
MareMaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npy KojiaedaTeaIbHOM JABHKCHUH.

3aryxaromue kosieOaHus. BeiHyX)aeHHBbIC KoneOanus. Pesonanc. Mexanuueckue BomHBL CBOMCTBa
MEXaHW4YeCKuX BOJH. IIpomosnbHble U mMomnepevHble BOJHBL. JITMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHus. MexaHu4eCKHe BOJIHBI B TBEPJIOM TeIlE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.



l. Habmonenue xonebanuii Ten mojx AUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HabmioneHne BBIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.

4. PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

5. Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomul u onvimel.

1. OrnpezenieHre 4acTOThl U IEPHoJ1a KOoJIeOaH! MaTEMaTHIECKOTO MasTHHUKA.

2. Omnpenenenne 9acTOThI U TIeproia KojaeOaHui MPy>KUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUN TIOBEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TepuoJa KOJeOaHMM NPYKHHHOTO MasTHUKA OT
Macchl Tpy3a.

5. [IpoBepka HE3aBUCHMOCTH TeproAa KojaeOaHuil Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbITEI, JAEMOHCTPUPYIONIUE 3aBHCHUMOCTh IE€pHOAa KOJeOaHUW TPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Pa3nen 10. Di1eKTpOMAarHuTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE TOJI€. DJIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBa 3JIeKTpOMarHUTHBIX BoJH. Illkana
QJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue SJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBolCTBA JIEKTPOMAarHUTHBIX BOJIH.
2. BouiHOBBIE CBOJICTBaA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. N3ydenne CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIEHOTO Tee(OHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlyueBas mopenb cBera. Mcrounuku cBeta. lIpsMonnHelHOE pacnpocTpaHEHHME CBETA. 3aTMEHUS
Comuua u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpa)KEHHS CBETA.

[Ipenomnenne cBera. 3akoH ImpelomiieHus cBeTa. [lonHOe BHYTpPEHHEE OTpa)k€HUE CBETa.
Hcnonbs30BaHNe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xon nyueit B tuH3e. Ontudeckas cucreMa (oroarnmapara, MUKpOCKoIa U Teieckona. [ a3 kak
ONTHYECKask CUCTEMA. BIM30pyKOCTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cera B coekTp. Ombitel Hpiorona. CliojkeHHE CHEKTPANbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[IpsamonuHEeHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Toryuenue n300pakxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomiieHue ceera.
ONTUYECKUH CBETOBO/I.
Xon styueit B coOuparomiei JuHse.
XoJ1 Tydeil B pacCEerBAIOIICH JIMH3E.
[Monmyuyenne n300paskeHM ¢ TOMOIIBIO JINH3.
[Tpunnun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.
Monens rnasa.
PasnoxeHnue 6enoro cBera B CHEKTP.

e~ A e

—_ O



12. [Tomyyenue 6em0ro CBeTa MpHU CI0KEHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimel.

l. HccnenoBanue 3aBUCMMOCTH yrila OTPaKEHUSI CBETOBOIO JIyda OT YIJla NaJcHHUS.

2. N3yueHne xapakTepUCTHK U300paXKeHUs IpeAMETa B IIJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCMMOCTH yIJIa NPEJIOMIIEHHSI CBETOBOTO JIyda OT yIJla NaJcHHUs
Ha IPAHULE «BO3yX—CTEKIION.

4. [onmyuyenne n300pa>keHMIA C TOMOLIBIO COOUPAOIIEH TUH3BI.

5. Onpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.

6. OMnBITH IO PA3TI0KEHHIO OEJIOT0 CBETa B CIIEKTP.

7. OmnbITHl 110 BOCHPUSTHIO LIBETA MPEIMETOB MIPU UX HAOIIOAECHUU Yepe3 LBETOBbIE
(GUIBTPHIL.

Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

OmnsiThl Pezepdopna u nmnanerapHas mojens aroma. Mogens atoma bopa. Mcnyckanue 1 norsomnieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- u ramma-u3nydenus. CtpoeHue aToMHoro siapa. HykiionHas Monenb
aToMHOro sapa. M3oronsl. PangnoaktuBHelie npeBpanienus. llepron nomypacnana aToOMHBIX 11€p.

SAnepHble peakuuy. 3aKOHBI COXPAaHEHUs 3apsI0BOTO U MacCOBOTO YMCEI. DHEPIUs CBSI3M aTOMHBIX
saep. CBsi3b Macchl ¥ 3HEpruM. Peakuuu cuHTe3a U aesieHus saaep. Mcrounuku sHeprum CoJiHIa v 3BE3/.

Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

l. CrHexTpbl U3JIy4€HNUs U TOTJIOLICHHUS.

2. CneKTpbl pa3IMYHbIX Ta30B.
3. CnexTp BogoOpo/a.
4. Hab6nronenue TpexoB B kamepe BunbcoHa.
5. Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.
6. Perucrpanus u3iaydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.
Jlabopamopuvie pabomul u onvimel.
1. Hab6nronenue CrtonHbIX U TMHEHYAThIX CIIEKTPOB U3TyUCHHUS.
2. HccnenoBanue TpeKOB: MU3MEPEHUE HYHEPTUM YaCTHUIBI 110 TOPMO3HOMY IyTH (1O
dboTorpadusam).
3. W3mepenne paanoakTHBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENBbHO-0000IIAIOMUIT  MOAY/Ib TNpEAHA3HAYEeH JUIS CHUCTEeMaTH3allukl M O00O0OIEHHS
MPEIMETHOTO COJEP’KAaHUS M OIbITa JAEATEIbHOCTH, MPHOOPETEHHOTO MpPU M3YYEHHH BCEro Kypca
¢u3uky, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO (U3MKE s
00y4Jaronuxcs, BEIOPaBIIUX 3TOT yUESOHBIN MPEIMET.

[Ipu n3ydeHun 1aHHOTO MOYJIS PEANHU3YIOTCS U CUCTEeMAaTU3UPYIOTCS BUIbI IESTEIbHOCTH, HA OCHOBE
KOTOpBIX OOECIeunBaeTcsi NOCTHXKEHUE IMPEAMETHBIX M METalnpeIMETHBIX IJIaHUPYEMbIX Pe3yJbTaTOB
o0y4yeHus, (OPMHPYETCS  €CTECTBEHHOHAay4yHass TIPaMOTHOCTb: OCBOCHHME HAayYHBIX METOJOB
UCCIIEIOBaHMS SBJICHUN MPUPOABLl U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (PU3UUYECKHUE SBICHUS,
MIPUMEHSS TTOTy4YeHHbIE 3HAHU, PEIIaTh 3a7a4l, B TOM YHCIIEe KaYeCTBEHHBIE M SKCIICPUMEHTAJIbHBIE.

[TpyHIMNIUATBHO [EATENbHOCTHBIA XapaKTep TaHHOIO pasjliela peanu3yercs 3a CcuéT TOro, 4To
o0ydJaroImuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHHUW pAcClO3HAaBaTh M HAay4yHO OOBSICHATH (hU3MUECKUE SIBJICHUS B
OKpY>Karollel NpUpPOJIE€ U MOBCEAHEBHOM )KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJbl MCCIENOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHUCIE ISl MPOBEPKU
TUIIOTE3 U MOJTYYECHUSI TEOPETUUECKUX BBIBOJIOB;



OOBSICHATH HAyYHbIE OCHOBBI Hanbo0JIee BAXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHH, HAalpumep,
IIPAKTUYECKOr0 MCIOJIB30BAaHUS PA3JIMYHBIX MCTOYHUKOB DHEPIMHM Ha OCHOBE 3aKOHA IIPEBPAIICHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB JHEPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBLI IO ®UBHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

Wzyuenne ¢u3uKM Ha YpPOBHE OCHOBHOrO OOIIEro OOpa30BaHUS HANpaBlICHO Ha JOCTHKEHHE
JMYHOCTHBIX, METAIPEIMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTaTOB.

B pesynbTare nzydenus Gpu3MKA Ha ypOBHE OCHOBHOI'O 0011ero 0Opa3zoBaHus y o0ydaromerocst Oyayr
cOpMHUPOBAHBI CIIEAYIONINE TUYHOCTHBIC PE3YIbTATHI B YACTH:

o 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

o - IPOSIBJICHHUE MHTEPECca K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (hU3MUeCKOi
HAYyKH;

o - IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2) rpaJaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

o - TOTOBHOCTH K dAKTUBHOMY YY4aCTUIO B O6Cy)KI[eHI/II/I O6H.I€CTBCHHO 3HAYUMbIX U 3TUYCCKUX
npo6ieM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM TOCTUKECHUN (PU3UKY;

o - OCO3HaHHE BaXKHOCTU MOPAJIbHO-3TUUYECKUX MPUHLUIIOB B I€ATEIHHOCTH YUEHOTO;

° 3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

o - BOCHPUSATHE ICTETHUECKUX KauecTB (PU3MUECKON HayKH: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

o 4) 1eHHOCTH HAYYHOT'0 MO3HAHUSA:

o - OCO3HaHWE LEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTMH, BAXKHEHIIIEH COCTABIISIOIEH KYJIbTYPHI;

o - pa3BUTHE HAYYHOU JTHO0O3HATETFHOCTH, MHTEPECA K UCCIIEA0BATEIHCKON IEATEIHHOCTH;

o 5) popMupoBaHus KyJbTYPbl 310POBbS U SMOIHOHAJIBLHOI0 0JIATONOJIYYHS:

o - OCO3HAaHME ILEHHOCTH 0e30macHOro oOpasa >KU3HU B COBPEMEHHOM TEXHOJOTHUYECKOM

MHpE, BAXKHOCTH MPaBUJI O€30MacHOTO MOBEJCHUS HA TPAHCIIOPTE, HA J0POrax, ¢ JICKTPUUECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

o - c(OPMHPOBAHHOCTh HABBIKA peQIIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OMMOKY M TAaKOTO
e IpaBa y Jpyroro 4eioBeKa;

o 6) Tpy10BOr0 BOCIMTAHMS:

J - aKTHBHOE y4JacTHe B PEHICHUH NMPAKTUYECKUX 3a/1ad (B paMKaxX ceMbH, 00pa30BaTeIbHON

OpTraHM3aIH, TOPOJIa, Kpasi) TEXHOJIOTHUECKON M COIMAbHON HAMPABICHHOCTH, TPEOYIOIINUX B TOM
ymciie 1 GU3NYECKUX 3HAHMUI;

J - HHTEpeC K MPaKTHUYECKOMY U3Y4EHUIO podeccuii, CBI3aHHbIX C (PU3NKOMH;
J 7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS:
J - OpHEHTalUsl Ha IMpPUMEHEHHe (U3NYECKHX 3HAHWUN JUIS pELIeHUs 3aJad B 00JIacTH

Opr)K&IOLLICfI Cpcanbl, IUIAHUPOBAHHA IOCTYIIKOB H OLCHKHU HX BO3MOXHBIX HOCJIC,Z[CTBI/Iﬁ JJIA
OKpYKalollle cpeibl;

J - OCO3HaHME III00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX PeleHHS;

J 8) ananTanuu K U3MEeHSIOIMMCS YCJIOBHAM COLMAIbHOI M MPUPOIHOM cpelbl:

J - TOTPeOHOCTh BO B3AaUMOACWUCTBUHU TIPU BBHINOJIHEHUH HCCICIOBAHUNA U IPOEKTOB
¢u3ruecKoil HaPaBICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM APYTHX;

J - IOBBIIIICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 NPAKTHUECKYIO JIESTEIbHOCTS;

o - TOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWUH, B TOM 4YHcie (HOPMYIUPOBATH HJIEH,

IIOHATHSA, TUIIOTE3bI O q)HSI/I‘ICCKI/IX 00BbEeKTax U SIBJICHHUAX,



o - OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (PUBHKH;

o - IUTAHUPOBAHHUE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

o - CTpemJICHHE AaHaJU3UpOBaTh M BBUBIATH B3aMMOCBS3U TPHPOJIBI, OOIIECTBA H
9KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

o - OLICHKAa CBOMX JACUCTBUM C Y4€TOM BIIMSAHMS HA OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX

r7100aTbHBIX TOCIEICTBHHA.
METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHs TporpamMmbl 1Mo (PM3MKE HAa yPOBHE OCHOBHOTO OOIIET0 OOpa3OBaHUS Y
oOyyarorierocst OyayT chopMupoBaHbl MeTanmpeIMeTHbIE Pe3yabTaThl, BKIIIOYAIOIINE T03HABATEIHHBIE
VHUBEpCaJbHbIC YyUeOHBIC JCWCTBHUS, KOMMYHHKATHBHBIC yHHUBEpPCAJIbHBIE Yy4eOHBIC EHCTBUS,
pEryIsSTHBHBIC YHHBEPCAIbHbIC yUeOHbIC ACHCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBuA:
® BBISBIISATH U XapPaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBICHUN);
® YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK KJIACCU(UKAIMKA, OCHOBAHUS JUIsi 0000IEeHUS U
CpaBHCHHS,
® BBIABIISATh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B paccMaTpuBaeMbIX (haKkTax, JAHHBIX U
HaAOJIOIEHUSAX,, OTHOCAIINXCS K (PU3UUECKUM SBIICHUSIM;
® BBISBIISATh NPUYUHHO-CIICCTBEHHBIC CBSI3M TPH HW3YYCHUU (U3HUECKUX SIBICHUU W
MPOLIECCOB,  JIeNaTh BBIBOABI C  HCIOJNB30BAHWEM  JEAYKTHBHBIX H  HWHIYKTHBHBIX
YMO3aKIIOYeHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEJIUYMH;
® CaMOCTOATENBHO BBIOMpATh CIIOCOO pemeHus ydeOHoW (u3nyeckol 3afauu (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PEIEHUs, BEIOOP HAMOOJIee MOIXOSMIIET0 C YUETOM CaMOCTOSITENBEHO
BbI/ICJICHHBIX KPUTEPHUEB).
ba3zoBble ucciienoBare/bCKue 1eCTBUSA:
® 1CII0JIH30BATh BOIPOCKHI KaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;
® MMPOBOJIUTH MO CAMOCTOSITETFHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NICCKUIA
AKCIIEPUMEHT, HEOOJIBIIIOE HCCe0BaHNEe (PU3HUECKOTO SIBICHHUS,
® OlLIEHUMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OPMAIMIO, MOITYYEHHYIO B XOE
MCCIIEIOBaHMS WM HKCIIEPUMEHTA;
® CaMOCTOATEIHHO (POPMYITUPOBATH 000OIIEHUST U BHIBOJBI IO PE3ylIbTaTaM MPOBEAEHHOTO
HaAOII0ICHUS, OTBITA, UCCIICIOBAHHS,
® MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE (PUINYECKUX IPOLIECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHNS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® IPUMEHATh pPAa3IMYHBIE METONbl, MHCTPYMEHThl M 3alpochl MpH TOUCKE U OTOOpe
WH(pOpMaIIUU WU TAHHBIX C YYETOM MPEIOKEHHON yueOHOM (GU3HIecKoil 3a1a4u;
® AHATM3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATH WH(OOPMAIMIO Pa3TUYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;
® CaMOCTOATETILHO BBIOMpATh ONTHMAIBbHYIO (opMy TpeAcTaBieHUs HWHOOpPMAIUU W
WJUTIOCTPUPOBATH PEIIaeMble 3aa4 HECIIOKHBIMU CXEMaMH, JUarpaMMaMu, HHOU rpadukoil u
NX KOMOMHAIAAMU.
KoMMyHuKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE eliCTBHUS:



e B X0/1¢ 00CYyX/IeHus1 yueOHOTro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX paboT U MPOEKTOB
3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl W BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA
pelieHue 3aa49M U MoJJep)KaHnue 01aroKenaTeIbHOCTH OOIIEeHNST;

® COMOCTAaBISATb CBOM CYXKIEHUA C CYXIEHUSIMH JPYIrUX YYaCTHHUKOB JHAaliora,
OoOHapyKUBaTh Pa3IUYNE U CXOJCTBO MO3UIIHI;

® BHIpA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

® TyOJIMYHO MPEACTABIISITH PE3YJIBTATHl BBITIOJHEHHOTO (PU3UUECKOTO OMbITa (IKCTICPUMEHTA,
HCCIe0BaHUs, TIPOEKTA);

® TIOHMMAaTh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHJIHOW M MHAWBUAYAIBHON pabOTHI MpH
pelIeHuU KOHKPETHON (PU3UYECKOM MPOOIEMBI;

® IPUHAMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS MO €€
JOCTHKECHHIO: PACTIPEACISATh PO, OOCYXKAaTh MPOIECCH M Pe3ylIbTaThl COBMECTHOM paboTHI,
0000111aTh MHEHHUS HECKOJIBLKUX JIONEH;

® BBIMIOJIHATH CBOIO YacTh pPabOTHI, JOCTUTAs KA4YECTBEHHOTO pe3yiabTaTa IO CBOEMY
HaIpaBJIECHUIO U KOOPAUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI;

® OIICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOMIMU MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

® BBISBIISATH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYalHsIX, TPEOYIOMIUX JUISl PEIICHHS
¢bu3nUecKux 3HaHUMH;

® OPHEHTHUPOBATHCSI B PA3IUYHBIX MOJAXOAAX MPUHATHS pelleHud (MHAMBHUAyaJbHOE,
MPUHATHE PEIICHUs B TPYIINE, IPUHATHAE PEIICHUN TPYIIIOi);

® CAMOCTOATEIBHO COCTABISITh AQITOPUTM pelieHus (U3MUECKON 3aJaud WIW IJIaHa
UCCIENOBaHUsI C Y4YETOM HUMEIOUIMXCS PECYpCOB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBATH IMpeaaraeMbie BApUAHTHI PEIICHUM;

e JieNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

® J1aBaTh aJICKBATHYIO OIEHKY CUTYAI[UH U MpEAJIarath IiaH e€ N3MEHEHUS;

® OOBSICHITh TPUYUHBI JOCTIKEHUSI (HEJOCTHKCHHSI) PE3YyJIbTaTOB JESTEIBHOCTH, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

® BHOCHUTh KOPPEKTHUBBI B AESITEIBLHOCTH (B TOM YHCJIE€ B XOJ BBIIOJHEHUS (PU3NUECKOTO
UCCIIEIOBaHMs WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHMBILHXCS CHUTYyalluil,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBHE PE3yJIbTATa II€JIU U YCIOBUSIM;

® CTaBUTH ce0s HA MECTO JPYroro 4eioBeKa B XOJI€ CIOpa WM JUCKYCCHUH Ha HAY4YHYIO
TEeMy, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTo;

e MpU3HaBaTh CBOE TMpaBO Ha OMMOKY MpU penieHuH (U3NYECKUX 3a7ad WU B
YTBEPKACHUIX HA HAYYHBIE TEMbI M TAKOE e MPaBo JIPYroro.

NPEAMETHBIE PE3YJIbTATbBI
K xonmy oOyueHust B 9 kJjiacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUMN:
® JICIIOJIb30BAaTh IIOHATHUA: CUCTEMA OTC‘-IéTa, MaTCpHraJibHaA TOYKa, TPACKTOpUA,
OTHOCHTEJIbHOCTh MEXaHHUECKOTO IBMXKEHUS, nedopmanus (ynpyras, IUIacTHUEcKasi), TPEHUe,
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[IEHTPOCTPEMUTETHHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOIOTHO
TBEPAOE TEJ0, LIEHTP TSHKECTU TBEPIIOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHHs U BOJHBI,
3BYK, HH(PA3BYK U YIBTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI, IIKAJA 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPBI UCITYCKaHUS U TOTJIOMICHUS, anbda, OeTa- u
ramMMa-u3IIydeHus, U30TOIbI, iJepHAst YHEPTeTHKA,;

® paznuyarh SBJICHHUS (pPaBHOMEpPHOE U HEpaBHOMEpPHOE MPSIMOJIUHEHHOE JBUYKEHUE,
PaBHOYCKOpPEHHOE TPSMOJIMHEHHOE JBHKEHHE, CBOOOJAHOE TaJeHHE Tell, pPaBHOMEPHOE
JIBUKCHHE IO OKPYKHOCTH, B3aMMOJICHCTBHE T, PEAKTUBHOE BMKEHHE, KojeOaTelIbHOE
IBUKEHHE (3aTyXalolllue W BBIHYXKJICHHbIE KoJieOaHUs), PE30HAHC, BOJHOBOE JIBHI)KEHUE,
OTpaX€HUE 3BYKa, MPSIMOJIIMHEMHOE pacnpoCTpaHEHUEe, OTPAKEHHUE U MPEIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpa)XCHHE CBETa, Pa3jiokKeHHe Oeoro cBeTa B CHEKTP U CJIOKEHHUE
CHEKTPaJIbHBIX IIBETOB, AMCIEPCHS CBETA, €CTECTBEHHAs PAJUOAKTUBHOCTb, BO3SHUKHOBEHHE
JUHENYaToro CreKkTpa H3JydyeHUus) MO OMHMCAHMUI0O UX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JAHHOE (PUINIECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBJICHUI B OKpYKalollleM MUpe (B TOM
quciie pU3NYeCKue SIBICHUS B MPUPOJIE: MPUIUBBI U OTJIMBBHL, ABMKeHUE MiaHeT ColHeYHOMN
CUCTEMBI, PEaKTUBHOE [IBI)KEHUE J>KUBBIX OPTaHW3MOB, BOCHPHSITHE 3BYKOB JKHBOTHBIMH,
3eMJIeTpSCEeHUEe, CeMCMMYECKHe BOJIHBI, IIyHAMH, 3XO0, LIBETa TeJl, ONTUYECKUE SIBJICHHUS B
npupoje, OHOIIOTUYECKOE JEeHCTBUE BHIUMOTO, YIbTPAa(QHOIETOBOTO W PEHTTEHOBCKOTO
U3ITy4YeHUHN, ECTECTBEHHBIN pPaJUOAKTHUBHBIA (OH, KOCMHUYECKHE JIy4H, paJHOaKTHBHOE
W3ITydeHUE TIPUPOTHBIX MHHEPAIOB, JCWCTBHE DPATUOAKTUBHBIX W3IYYCHHH HA OPraHU3M
4esioBeKa), MpU 3TOM MEPEBOAUTDH NMPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBIIENSATh CYIIECTBEHHbBIE
CBOICTBA (IpU3HAKK) PU3NIECKUX SBICHUI;

® OINUCHIBATh M3YYEHHBIC CBOMCTBA Tel W (UINYECKUE SIBICHUS, UCIOIb3Yd (hU3HUECKHE
BEJIMYMHBI (CPEeIHSSI © MTHOBEHHAsl CKOPOCTH Tella IPU HEPaBHOMEPHOM JBHKEHHUH, YCKOPEHHE,
nepeMenieHue, IMyTh, YIJIOBAas CKOPOCTb, CUJa TPEHHUS, CHJIa YIPYrOCTH, CHJIA TSXKECTH,
ycKopeHue cBOOOJHOrO MajJeHHUs, BEC Tejla, UMITYJIbC Teja, MMITYJIbC CHIJIbl, MEXaHUYecKas
paboTa W MOIIHOCTh, MOTECHIMATbHAS JHEPTUsS Tela, MOJHSATOTO HaJ TOBEPXHOCTBIO 3EMIIH,
MOTEHIIMAJIbHAS SHEPIus C)KAaTOM MpY>KUHBI, KUHETUYECKas SHEprus, MOJHas MeXaHudecKas
SHEprus, MEepUOa W YacToTa KoJeOaHWM, JJIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA,
CKOpOCTh CBETa, MOKa3aTelb MPEIOMJICHUS Cpelbl), IPU OMUCAHUM MPABUIBHO TPAKTOBATh
(U3MYECKUN CMBICIT UCIONB3YEMBIX BEIMYWH, 0003HAYCHUS U SIUHUIIBI (DU3HMUECKUX BEIINYHH,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYHUHAMH,
CTPOUTH TPaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PH3NIECKIX BEITUYHH;

® XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKHUE SBIICHUS U MPOLIECCHl, MCIOJB3YyS 3aKOH
COXPAaHEHHUS PHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLMUI CYNEPIO3ULINUA CHJI, TPUHIIHII
OTHOCUTeNbHOCTH ['anmunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS WMITYJIbCA, 3aKOHBI
OTpPaXEHUS U TMPEJIIOMIICHUS CBETa, 3aKOHBI COXPAHEHMs 3apsSA0BOr0 M MacCOBOTO UHMCEN HpU
SIEPHBIX PEAKIUAX, IPH ITOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3aMUCHIBATH €0
MaTeMaTHYeCKOe BhIPAXKECHHUE;

® OOBSICHITH (PU3MUECKUE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyaIlHid
MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH NMPUYMHHO-CIEACTBEHHbBIE CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpPOMl Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

e pemaTh pacu€THBIC 3a7a4yu (ONMUpAIOIIUecs Ha CUCTeMY M3 2—3 ypaBHEHUH), MCIOIB3Ys
3aKOHBI U (HOpPMYIBI, CBs3bIBalONIME (DU3MYECKHE BEIWYUHBI: HA OCHOBE aHAlM3a YCJIOBHS
3a/layy 3amlKCchiBaTh KPAaTKOE YCIOBHUE, BBISBISATH HEAOCTAIOMIME WM HU30BITOYHBIE JAHHBIE,
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BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE JJIsl PELICHNUs, TPOBOIUTH PACUETHl U OIICHUBATH
PEATHCTHYHOCTD NOJTYYECHHOTO 3HAUCHHSI (PU3NUECKON BEITHMYMHEI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIMTh MPH MOMOIIU (HU3UYECKHX METOJIOB,
UCTOJB3Yysl OINMCAaHME HCCIEeNOBaHMS, BBIACIATH IMPOBEPSIEMOE IPEANOJI0KEHNUE, OICHUBAThH
NPaBWIBHOCTh MOpPSIKa TPOBEACHUS HCCIENOBAHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

® [IPOBOANTH OMBITHI MO0 HAOMIOJACHUIO (PU3NIECKUX SBICHUH MU (PU3NIECKUX CBOMCTB TN
(n3yuenmne BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHUS SHEPTUH, 3aBHCHMOCTh HEpHOAA
KoJIeOaHUH TPY>KUHHOTO MasgTHUKA OT MAcChl Tpy3a U KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh
OT aMIUTUTYIbl MalblX KOJIOaHUH, MPSIMOJMHEHHOE pPacIpOCTpaHEHHE CBETAa, PAa3IOKEHHE
Oeroro cBeTa B CIEKTp, M3yYCHHE CBOMCTB M300pa)keHUs B IIJIOCKOM 3€pKajie M CBOWCTB
M300pakKeHUsT TpeaMeTa B COOMpArOIIeH JWH3E, HAONIOJCHUE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB H3IyYEHHUS): CaMOCTOSTEIBHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa
000pyIOBaHUS, OTTUCHIBATH X0/ OIBITA U €TO PE3yJIbTaThl, (OPMYIHPOBATH BHIBOJIBL;

® [IPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX HM3MEPEHM, OIpeenss CcpeaHee
3HaUEHUE U3MEepsieMOi BeIMUUHBI ((POKYCHOE paccTosiHuE COOMPAFOIIEH JTHH3bI), 000CHOBHIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPHUOOopa);

® [IPOBOJIUTh HCCIICOBAaHUE 3aBUCUMOCTEH (DU3NUYECKUX BEIMYUH C HCIHOJIH30BAHUEM
OpPSMBIX N3MEPEHHH (3aBHCHMOCTH IIYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JBMKEHUH 0Oe3
HAYaJIbHOM CKOPOCTH, Tepuoja KojeOaHHi MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HUTH,
3aBUCHMOCTH yIJla OTPaKEHUs CBETa OT yIJIa MaJeHHUs U YIJIa MPEIOMICHHS OT YIja MaJeHus):
TUTAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl
MOJTYYEHHOH 3aBUCHMMOCTH (PU3WYECKUX BEIWYMH B BUJAE TAOMUIl U TPaMKOB, J1EJIaTh BHIBOJIBI
10 pe3ysbTaTaM HCCIIEI0BaHUS;

® [IPOBOJIUTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIHUUH (CpeIHssl CKOPOCTh U YCKOPEHUE
Tela TPH PABHOYCKOPEHHOM [IBIDKEHHH, YCKOPCHHE CBOOOJHOTO MaaeHHs, KECTKOCTD
IPYXUHBL, KO3()(PUIIMEHT TPEeHUS CKOJIbKEHHsI, MeXaHHuecKasi paboTa U MOIIHOCTh, YacTOTa U
nepuoa  KojeOaHWi MaTeMaTHYecKOro ¥ MPYXKHHHOTO MAsTHUKOB, OINTHYECKas CHIIa
coOuparomeld  JMH3bI, PATUOAKTUBHBIA  (OH): IIAHMPOBATH HM3MEpPEHHs, COOUpaTh
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY ¥  BBINOJHATH HW3MEPEHHSA, CIEAysS IPeUIOKECHHOM
MHCTPYKIINU, BBIYUCIIATh 3HAUEHUE BEIWYMHBI M AHAJIM3UPOBATH IOJIyYECHHBIE PE3YJIbTaThl C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

e coONronaTe MpaBUJa TEXHUKH Oe3omacHOCTH Tmpu  pabore ¢ 1abOpaTOpPHBIM
o0opynoBaHUEM;

® pa3nMyYaTh OCHOBHBIC MPHU3HAKH M3YYEHHBIX (DPM3MUECKUX MOENEH: MaTepraabHas TOUKa,
a0COIOTHO TBEPAOE TENO, TOYCYHBIM HCTOYHHMK CBETa, JIyd, TOHKas JIMH3A, IUIAHETapHas
MO/IENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO s1/1pa;

® XapaKTepH30BaTh MPUHINIBI AEHCTBUS U3yYEHHBIX TPUOOPOB M TEXHHYECKUX YCTPOICTB C
ONOpPOM HAa WX ONMUCAHUSA (B TOM YHMCIC: CIUAOMETp, JATYUKHU TIOJIOKCHHUS, PACCTOSHUS U
YCKOpPEHHS, pakeTa, 5XOJIOT, OYKH, MEpUCKOIN, (OToanmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCronb3ys 3HAHHMA O CBOWCTBAaX (pr3MUecKux
SBJICHUI U HEOOXO0qUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

® UCIIOJIB30BAaTh CXEMBl W CXEMAaTWYHbIE PHCYHKH HM3YYE€HHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTEIBHBIX TPHOOPOB M  TEXHOJIOTHUECKHX IIPOLECCOB TMPH PEUICHHH Yy4eOHO-
MPAaKTUYECKHX 3a]a4, ONITUYECKUE CXEMBbI JIJIsl HOCTPOCHUS M300paKeHUH B IJIOCKOM 3epKajie U
coOuparoiei JuH3e;
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® IPUBOJUTH MNpUMEphl (HAXOAWUTH WHGPOPMALMIO O TMpHUMEpax) MNPaKTUYECKOTO
MCTOJIb30BaHUS (PU3NUECKUX 3HAHUI B MMOBCETHEBHOM JKM3HU JUIs obecrieueHus: 0€301macHOCTH
npu oOpamieHuH ¢ NMpHOOpPaMU M TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBBS H
COOJIIOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIeH cpejie;

® OCYHIECTBIATH TOWCK HHpopMaruu (usndeckoro coxaepkanus B HHTepHere,
CaMOCTOATENIFHO  (pOpMyIHMpYys  MOWMCKOBBIN  3ampoc, HAXOAWTh MYTH  ONpPEACICHHUS
JOCTOBEPHOCTH TOJIy4€HHON MH(OpPMALMK HA OCHOBE UMEIOLUXCS 3HAHUH U JIOTIOJTHUTEIBHBIX
HCTOYHHKOB;

® HCIIONB30BaTh NPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TOMYJSIPHYIO JIUTEpaTypy
¢bu3nUecKoro coaep)kaHus, CIPaBOYHBIC MaTepHajbl, pecypchl ceth VHTepHEeT, BiaaeTh
npuéMaMi KOHCHEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus MH(pOpManuu W3 OXHOW 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

® co3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE MH(OpMaLUH W3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COAEp)KaHus, MyOIMYHO NPEACTaBIATH PE3yJIbTaThl
NPOCKTHOW WM HCCIEIOBATENBCKONW JESTENFHOCTH, HPHU 3TOM TPAMOTHO HCIOJIb30BaTh
M3yYEHHBIN OHATHIHBIN anmapaT U3y4aeMoro paszena GU3UKUd U COMPOBOXK/IATH BHICTYIUICHUE
MPE3CHTAIMEN ¢ YIETOM 0COOCHHOCTEH ayIUNTOPUU CBEPCTHUKOB.
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K konmy oOyuenuns B 9 KJiacce TpeIMETHBIE pPE3yabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPAXaTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIUXCA YMEHUI:

® UCIIOJIB30BATh MOHATHS: CHCTEMa OTCUETa, MaTepHaIbHas TOUYKA, TPACKTOPHS, OTHOCUTEIBHOCTh
MEXaHW4YECKOTO JBWKEHUS, nedopmarys (yrnpyras, IUIacTH4ecKkas), TpeHHe, EHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, a0COMIOTHO TBEPIOE TEJO, LEHTP TAKECTH
TBEPAOTO Tela, paBHOBECHE, MEXaHMUYECKHE KOJeOaHUs M BOJHBI, 3BYK, HH(PA3BYK M YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M JAIIbHO30PKOCTH,
CIIEKTPbl HCIYCKaHUS W TOTJIONICHUS, anbga, Oera- M ramMMa-u3IydeHHUs, W3O0TOIBI, sAepHas
SHEPreTHKa,;

e pa3nuuaTh SBICHHA (PaBHOMEPHOE W  HEpAaBHOMEpPHOE NPSMOJHMHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBM)KEHHE, CBOOOIHOE MaJICHNE TeJl, PABHOMEPHOE JIBH)KEHHE T10
OKPY>KHOCTH, B3aUMOJICICTBUE TEJI, pEaKTUBHOE JBWKEHHE, KojeOaTeabHOe ABIKEHUE (3aTyXalomue
U BBIHY)XJCHHBIC KOJICOaHUs), PE30HAHC, BOJTHOBOE JIBIDKEHHE, OTPaKCHHE 3BYKa, MPSIMOJIHMHEHHOE
pacrpocTpaHeHHe, OTPaXCHHWE M NPEJIOMIIEHHE CBETa, IOJHOE BHYTPEHHEE OTPaXXCHHE CBETa,
pas3iokeHne Oeloro cBeTa B CIEKTP M CIOXKEGHHE CHEKTPAIbHBIX IIBETOB, IHCIIEPCHS CBETA,
€CTECTBEHHAsl PaJHMOAKTUBHOCTh, BOBHUKHOBEHUE JMHEWYATOTO CHEKTpa M3JIYYCHHsI) MO OMUCAHUIO
MX XapaKTEePHBIX CBOWCTB M Ha OCHOBE OTIBITOB, JIEMOHCTPUPYIONINX TaHHOE (PU3UYECKOE SIBIICHNUE;

® pacro3HaBaTh IPOSBICHUE HM3YYCHHBIX (U3UYECKUX SIBICHUU B OKpYXKaromeMmM Mupe (B TOM
yuciae (QU3MYECKUe SBJICHUS B MPHUPOJE: MPWIMBBI U OTJIMBBI, JABWXKEHHE IUIaHeT CoJIHEe4HOM
CHCTEMBl, pPEAaKTUBHOEC JBM)KEHHE JKHBBIX OpPIraHM3MOB, BOCHPHUSTHE 3BYKOB JKMBOTHBIMH,
3eMJIETpsICEHUE, CeiiCMUYEeCKHe BOJHBI, IIyHAMH, 9XO0, LBETa TEJI, ONTHYECKHE SIBJICHUS B MPHUPOJIE,
Ononoruyeckoe JEHCTBHE BUANMOTO, YyIbTPA(UOIETOBOIO M PEHTTEHOBCKOTO  M3Iy4YEHUH,
€CTECTBEHHBIN DPaJHMOAKTUBHBIA (DOH, KOCMUYECKHE JY4H, PAJAUOAKTHBHOE H3IYYEHUE MPUPOIHBIX
MHHEPAJIOB, ACHCTBHE PAaJHOAKTHBHBIX M3IyYCHHH HAa OPTaHU3M YEJIOBEKa), IPH 3TOM IEPEBOAUTH
MPAaKTUYECKYIO 3a7ady B y4eOHYIO, BBIIEIATH CYHIECTBEHHBIE CBOWCTBa (IMPU3HAKH) (U3UUECKUX
SIBIICHHI,

® ONKCHIBAaTh H3YYEHHBIC CBOIMCTBA Tel M (DU3MUYECKUE SBICHMS, HCIONb3YS (PHU3UUECKue
BEJIMYMHBI (CPEHSIs] U MTHOBEHHAsh CKOPOCTh Tela NpPU HEPAaBHOMEPHOM IBI)KEHUH, YCKOPEHHE,
nepeMeIieHue, MyTh, YrioBas CKOPOCTb, CHJIa TPEHHs, CHJIa YIIPYTOCTH, CHJa TSKECTH, YCKOpPEHHUE
CBOOOJTHOTO MAJICHUS, BeC Tella, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHW4YecKast paboTa U MOIIHOCTbD,
NOTEHIMAIbHAs JHEPrHs Teja, MOMHATOrO HaJa ITOBEPXHOCTHIO 3€MIIM, IMOTEHIMANbHAs SHEPTHs
CXKaTOW TPYXHUHBI, KMHHETHYECKasl DHEPrus, IMOJHAs MEXaHWYecKas SHEpPrus, MepHoj U YacToTa
KoseOaHMii, IJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTelb
MPEJIOMIICHUSI CPEIbl), MPH OMUCAHUU MPABUIBHO TPAKTOBATh (DU3MUYECKUH CMBICT HCIIOJIb3YEMBIX
BEJINYMH, OOO3HAUEHHWS ¥ EAWHHUIBI (U3HMYCCKUX BEIWYHMH, HAXOOUTh (HOPMYIbI, CBS3BIBAIOIIUE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYIMMU BEIHYMHAMH, CTPOUTh TpapuKd H3Y4YCHHBIX
3aBUCHMOCTEH (PM3NUECKUX BEITUYMH;

® XapaKTepU30BaTh CBOWCTBA TelN, (U3NYECKUE SBICHHUS M TPOLIECCH], HCIONb3YS 3aKOH
COXpaHEHHsI DHEPrHH, 3aKOH BCEMUPHOTO TATOTCHUS, NPUHIWIN CYNEPHO3HMIUHM CHJI, IPHHIUI
oTHocHuTenbHOCTH ["anmuies, 3akoHbl HploTOHA, 3aKOH COXpaHEHUS MMITYIbCa, 3aKOHBI OTPAXKECHUS H
MPEJIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MacCOBOI'O YHCEN MPHU SACPHBIX PEaKIHIX,
Opyd 3TOM JaBaTh CJOBECHYIO (OpPMYIMPOBKY 3aKOHAa M 3allUCHIBATH €0 MaTeMaTH4ecKoe
BbIpa)KEHUE;

® O0BSICHATH (U3MUECKHE TMPOIECCHl W CBOMCTBA TeN, B TOM YHWCIE M B KOHTEKCTE CHUTyalui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
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00BsICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOil Ha 2—3 W3yUEHHBIX CBOIMCTBA (PM3NYECKUX SBICHUM,
(GU3NYECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacyE€THbIC 334a4M (OMUpPAIOLIMEcs Ha CHCTEMY U3 2—3 ypaBHEHHI), UCIIOIb3Ys 3aKOHBI
1 (OpMYJIBI, CBS3BIBAIONINE (PH3UUECKNE BEJIMYMHBI: HA OCHOBE aHAJHM3a yCJIOBUS 33aJjau 3aIUCHIBATh
KpaTKoe YCJOBUE, BBIABIATh HEJOCTAIOIIME WJINM W30BITOYHBIC JaHHBIE, BBIOMpATh 3aKOHBI H
bopmynbl, HEOOXOAWMBIE JUIS PELICHUS, MPOBOIUTH pAcYETbl U OLCHHWBATh PEATMCTUYHOCTD
MOJTyYEHHOTO 3HaUCHMsI (PU3NUECKON BEIINUHHBI,

® pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEHIMTh NPU IMOMOIIM (PU3UUYECKUX METOMOB,
UCIOJIb3YSl ONMCAHME MCCIEN0BAaHUSA, BBIIEIATh IPOBEPSAEMOE MPEANOIOKEHUE, OLEHUBATh
IIPABUIILHOCTD MOPSIKA IPOBEIECHUS UCCIEI0BaHUS, J€aTh BbIBO/IbI, HUHTEPIPETUPOBATH PE3YIbTATHI
HaOJIIOICHUI U OIIBITOB;

® [IPOBOJIUTh ONBITHl MO HAOMIONEHHIO (DPU3MUYECKUX SBIECHUH WM (U3NYECKUX CBOMCTB Tel
(u3ydeHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHHMs SHEPruM, 3aBUCUMOCTh IIEpHOZA
KosIeOaHUH TPY>KUHHOTO MAasTHHKAa OT MAacChl Ipy3a M KECTKOCTH NMPYXHUHBI U HE3aBUCUMOCTH OT
aMILTUTY/bl MaJIbIX KOJIEOAHUH, IPSIMOJIMHEHHOE pacIpoCTPaHEHHE CBETa, Pa3yloKeHHe 0eloro cBera
B CIIEKTp, U3y4CHHE CBOICTB M300paKeHNS B TUIOCKOM 3€pKajie M CBOWCTB M300pakeHUs MpeIMeTa B
coOuparolieil 1MH3e, HaOMI0IeHNE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB U3ITyYEHHs): CAMOCTOSTENILHO
coOMpaTh yCTAaHOBKY M3 H30BITOYHOIO Habopa OOOpYJOBaHHUS, OMMCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBObI;

® [IPOBOJIUTH NPH HEOOXOAMMOCTU CEPHIO MPSAMBIX W3MEPEHUH, ONpenessis CpelHee 3HAaueHue
n3MepsieMol BeNMMYMHBI ((POKYCHOE pAcCTOSHHE COOMPAOIICH JIMH3BI), OOOCHOBBIBATH BBIOOD
crniocoba u3MepeHus (M3MEepUTEIbLHOr0 Ipudopa);

® [IPOBOJIUTh MCCJIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEJIMYMH C MCIOJIb30BAaHUEM HPSIMBIX
U3MEpEeHUH (3aBUCHUMOCTh IYTH OT BPEMEHM INPU DPABHOYCKOPEHHOM [BM)KEHUH 0O€3 HaudalbHOM
CKOpPOCTH, Nepuojia KojeOaHWi MaTeMaTHMYecKOro MasTHHUKAa OT JUIMHBI HHUTH, 3aBHCUMOCTH Yyrja
OTpPaKEHMsI CBeTa OT yIja MNaJeHUus M yrja MpeJoMJIeHHs OT YyIyla NaJeHUs): IUIAHUPOBAaTh
UCCIIEIOBAaHHE, CAaMOCTOSATEIBHO COOMpPATh YCTAaHOBKY, (UKCHUPOBATh pE3yJbTaThl MOJYYCHHOM
3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJIE TAOMUI] U rpaUKOB, J1eNaTh BBIBOJBI IO pe3ysbTaTaM
UCCIIEIOBaHMS;

® [IPOBOJIUTh KOCBEHHBIC N3MEPEHUS (PU3MUECKUX BETUYUH (CPEAHSIsl CKOPOCTh U YCKOPEHHE Tela
IPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOrO MaJeHUs, XKECTKOCTh IPYKUHBI,
KOO (UIIMEHT TpPEHUs CKOJBKCHHS, MEXaHW4eckas padoTa W MOIIHOCTh, YacTOTa U TEPHO
KoJIe0aHUH MaTeMaTH4eCKOro M NMPYXKHHHOTO MAsATHUKOB, ONTHYECKas CHJa COOMparoIled JIMH3bI,
pPaIMOaKTUBHBIM (OH): IUIAHUPOBATh H3MEPEHHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBINOJIHATE M3MEPEHUs, Cleaysd NMpPEUIOKEHHOW HHCTPYKLMHU, BBIYMCIATh 3HAYCHHE BEIMUYMHBI U
AQHAJIM3UPOBATH IIOJIYYCHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NIOTPEIIHOCTH U3MEPEHU;

e COOI0/IaTh TTpaBUJIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 00OPYI0BAHHEM;

® pa3nMyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUECKUX MOJENei: MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPIOE TENO, TOYCUHBbIH MCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJENb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO s1/1pa;

[ ]

o XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C

OIOpOH Ha WX OMUCAHUA (B TOM YHCIE: CIIUIOMETP, NATUYNKU TOJOXKCHHS, PACCTOSHUS M YCKOPEHUS,
pakera, 9XOJIOT, OYKH, MEpHCcKom, (OToanmapar, ONTUYECKUE CBETOBOMBI, CIIEKTPOCKOM, IO3UMETP,
kamepa BuiibcoHa), UCTIONB3ys 3HAHKS O CBOMCTBAX (PU3MUYECKHUX SIBIICHUW M HEOOXOIUMBIE (pu3znueckue
3aKOHOMEPHOCTH;

® JCIIONB30BaTh CXEMBl M CXCMATHYHBIE PUCYHKH HW3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOILECCOB MPU PEHICHUH Y4eOHO-TPAKTHUYECKUX
3aJa4, ONTHYECKUE CXEMBI JUIsl TOCTPOEHUS U300pakeHUH B IIJIOCKOM 3€pKajie U coOMparolel JINH3E;
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® NIPUBOJUTH NMPUMEPHI (HAXOAUTh MHGPOPMALMIO O MPHUMEpax) MPaKTUYECKOTO HCIOIb30BAHUS
(¢u3MUeCKUX 3HAHWU B MOBCEIHEBHOW >KM3HH I oOecredueHuss 0e30MacHOCTH MPpHU OOpaiieHuu ¢

npubopaMu W TEXHUYECKUMHU YCTPOHCTBaMH,

AKOJIOTUYECKOI0 MOBEJICHUS B OKPYKAIOIIeH cpelie;

® OCYIIIECTBIIATh TOUCK WHGoOpMaIuu (pu3nyeckoro cojaepkanuss B HHTepHETE, CaMOCTOATEIbHO
dbopMynupyss TIOMCKOBBIA 3alpoOC, HAXOAWTh IYTH OIPEACIICHUs] TOCTOBEPHOCTH TOJYYCHHOU
I/IH(bOpMaI_[I/II/I Ha OCHOBC UMCHOIIIUXCA 3H8.HPII>1 1 JOIMOJHUTCIBHBIX UCTOYHHUKOB,

® [ICTIOJIb30BaTh TMPW BBHITIOJHEHUH YYE€OHBIX 3aJaHWil HAYYHO-TIOMYJISAPHYIO JUTEPATYPy (U3UIECKOTO
coJiepKaHus,
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIHH U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC M YCTHBIC COOOINECHMs] HA OCHOBE MH(MOPMAIMN W3 HECKOJIbKHX
HCTOYHHUKOB (PU3MUECKOTO COACp)KAaHUSA, MYONIUYHO TPEACTABIATH PE3yIbTaThl MPOCKTHOW WM
HCCIIEIOBATENILCKOW AESATEIbHOCTH, PU 3TOM TPAMOTHO MCIOJIb30BaTh HM3YYEHHBIH MOHSATHUWHBINA
anmapar M3y4aemoro pasjaena (U3MKH M COMPOBOXKAATh BBICTYIUICHHE MPE3EHTAIUEH ¢ y4éToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.

CIPaBOYHbIE

TEMATHUYECKOE IINTAHUPOBAHUE

MaTepUabl,

pecypch

CE€TH

Nutepner,

BJIAJETH

COXPAaHEHHUS 3/I0pOBbS U COONIIOIEHUS HOPM

npuéMamMu

Koau4gecTBO 4acoB
DJIEKTPOHHbIE
HaunmenoBanue KonTpo (undposbIe)
padoThI P HBIE pecypcsl
Pa3zgen 1. Mexann4yeckue iBJICHUSA
Mexaunueckoe Bubanoreka
11 NIBIDKEHUE U 10 1 HOK
’ CIIOCOOBI €70 https://m.edsoo
OITMCAHUS .ru/7f41a4a6
Bbubnnoreka
BzaunmoneiicTtBue 1HOK
1.2 Tel 20 I 3 https://m.edsoo
.ru/7141a4a6
Bubnnoreka
3aKoHBI HOK
1.3 COXpaHCHHS 10 3 https://m.edsoo
.ru/7f41a4a6
Uroro no pazaeny 40
Pa3gen 2. Mexann4yeckue K0JIe0aHUA M BOJHBI
Bubianoreka
21 MexaHn4eckue 7 3 HOK
) KoJIcOaHus https://m.edsoo
.ru/7f41a4a6
2.2 Mexauunueckue 8 1 3 Bubianoreka
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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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

BOJIHBI. 3BYK [HOK
https://m.edsoo
.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nen 3. DiieKTpOMATHUTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHbBI
DNEeKTPOMarHuTHOE bubnuotexa
31 IoJie U 6 HOK
’ AJIEKTPOMArHUTHBIE https://m.edsoo
BOJIHEI .ru/7f41a4a6
Uroro no pazaeny 6
Pa3znea 4. CBeToBbI€ IBJICHUS
Bbubnnoreka
3aKOHEI
4.1 acIIpOCTpaHEHUS 6 HOK
) pachpoctp https://m.edsoo
ceera ru/7f41ada6
Bubnnoreka
JInH3EI 1
4.2 0 €CKHE 6 HOK
) H“Eg; BI:H https://m.edsoo
pHoop ru/7f41a4a6
Bbubnnoreka
Paznoxxenune 110K
4.3 OeJoro cBera B 3 )
https://m.edsoo
CHEKTP ru/7f41ada6
Uroro no pazaeny 15
Pa3zgen 5. KBanToBbIe IBJICHUS
Bbubnnoreka
Hcnyckanue u
5.1 MOIJIOIIIEHNE CBETA 4 HOK
’ https://m.edsoo
aroMom ru/7f41ada6
Bubnnoreka
59 Crpoenue 6 [HOK
’ aTOMHOTO si/Ipa https://m.edsoo
.ru/7f41a4a6
Bubnnoreka
I[HOK
5.3 S nepHblie peakuuun 7 https:/m.edsoo
.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpHUTEIbHO-00001AKOIIHIT MOAYIb
[ToBTOpEHME M Bubmorexa
00001IeHNE
6.1 coepKaHus Kypca 9 HOK
) b ):; P sa 7_9yp https://m.edsoo
HSHKH ru/7f41a4a6

KJ1accC
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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
https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

27
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9 KJIACC

KosuunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara
nugposeie
n/ Tema ypoka Bcer  KouTpoJubH IIpakTHyeck = H3y4YeHH
o0pa3oBaTte/ibHbIE
n 0 ble padoThI ne padboTsbl A
pecypchl
Mexanunueckoe
1 JBUKEHUE. |
MarepuanbHas
TOYKa
Cucrema otcyera.
bu6mmoreka [IOK
OTHOCUTENBHOCTD
2 1 https://m.edsoo.ru/ff0ad
MEXaHUYECKOT0
474
JIBUKCHHUSI
PaBHOMepHOE bubmuorexa [JOK
3 IIPSMOJIMHENHOE 1 https://m.edsoo.ru/ff0ad
JIBUJKEHUE 19a
HepaBnomepHnoe
NPAMOJIMHEHHOE
4 neukenue. CpenHss 1
Y MTHOBEHHas
CKOPOCTb
[Ipsamonuneiinoe
Bbu6nuoreka [JOK
PaBHOYCKOPEHHOE
5 - 1 https://m.edsoo.ru/ff0ad
BIDKCHHE.
it 8d4
Yckopenue
CxopocThb
MPSAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO 1
nsrkeHus. ['padpux
CKOpOCTH
JlaGopaTtopHas
pabora
"Onpenenenue
bu6mmoreka [IOK
YCKOpEHUSI Tea npu
7 1 1 https://m.edsoo.ru/ff0ad
PaBHOYCKOPEHHOM b18
JBUKCHUH 10
HAKJIOHHOM
IIJIOCKOCTH"
g CBobOoHOE TIaZicHHE 1

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

Tanmunes

PaBHOMepHOE
JBIKEHUE TI0
OKPY>KHOCTH. bubmmoreka [JOK
9 [Tepuon m yacrora https://m.edsoo.ru/ff0ae
oOpareHusl. 176
JIuneitHas u
YTII0Basi CKOPOCTH
10 IlenTpocTpemuTenn
HOE YCKOpEHUe
[IepBblit 3ak0H bubmmoreka [JOK
11 Hprotona. Bektop https://m.edsoo.ru/ff0ae
CHJIBI 612
Bropoii 3akoH
HBIOTOMHAL bu6mmoreka [IOK
12 . https://m.edsoo.ru/ff0ae
PaBHopelicTByIOIIAS 772
cuina
Pemenue 3amau Ha bubmuorexa [JOK
13 MIPUMEHEHUE https://m.edsoo.ru/ff0ae
3akoH0B HproToHa bée
Tperuii 3akoH bubnumoreka [JOK
14 HrroToHa. https://m.edsoo.ru/ff0ae
Cynepno3uuus cui 982
Cina yipyrocry. bu6mmoreka [IOK
15 https://m.edsoo.ru/ff0ae
3akoH ['yka
ca2
Pemnrenue 3agad mo
16 teme «Cuna
YOPYTOCTH
Jlaboparopuast
pabora bubmmoreka [JOK
17 «Omnpenenenue https://m.edsoo.ru/ff0ae
JKECTKOCTH €28
MIPY>KUHBD»
Bbu6nuoreka [JOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af
738
Pemenue 3ama4 mo bubmuorexa [JOK
19 teme «Cuna https://m.edsoo.ru/ff0afa
TPEHUS» 26
20 Jlaboparopuast bubmmorexa [OK

https://m.edsoo.ru/ff0af
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

paborta
"Onpenenenue
KodunreHTa
TpEeHUS
CKOJIbXEeHUS"

21

Pemenue 3ama4d mo
TeMe "3aKOHEI
Hsrorona. Cuma
ynpyroctu. Cuiia
Tpenus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af
b8e

22

Cuita TSoKeCTH B
3aKOH BCEMUPHOTO
TATOTCHHS.
Yckopenue
CBOOOIHOTO
nagcHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af
044

23

Munu-
KOH(epeHIHs

" JIBM)KEHHE TEI
BOKpYT
TPaBUTAIMOHHOTO
nentpa (ConHeuHas
CHUCTEMA).
lanaxtukn"
Pemenue 3amau Ha
temy "Cuna
TSDKECTH U 3aKOH
Bcemupnoro
TSATOTeHUs"

24

Pemenue 3ama4d mo
TeMe "Cuia
TSKECTH U 3aKOH
BCEMHUPHOTO
TATOTCHHS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af
518

25

IlepBas
KOCMHYECKAs
CKOpOCTb.
Hesecomocts u
Meperpy3Ku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af
33c¢

26

PaBHoBecue
MaTepuatbHOU
TOYKHA. AOCOJIFOTHO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe
36

20



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

TBEPIOE TEIIO.
PaBHOBeCcue
TBEPIOTO TeJIA C
3aKpEIUIEHHON OChIO
BpaieHusi. MoMeHT
cunbl. Llentp
TSKECTH

PaBHOBecue
MaTepHaIbHON
TOYKH. AOCOIIOTHO
TBEPJIOE TEIIO.

7 PaBHOBecue
TBEPIOTO TeJIA C
3aKpEIUIEHHON OChIO
BpaleHuss. MOMEHT
cuisl. LleHTp
TSDKECTH
Pemenue 3ama4d mo
" bu6mmoreka [IOK
Teme "MomeHT
28 https://m.edsoo.ru/ff0b0
cunsl. LleHTp
2b4
TsDKECTH"
IToaroroBka x
KOHTPOJIBHOU
pabote mo Teme bubanorexa [HOK
29 "MexaHn4ecKoe https://m.edsoo.ru/ff0b0
JBUXKEHHUE. 408
BsaumopeiicTBue
Tea"
KoHnTpoabHas
pabota mo Teme
" bu6mmoreka [IOK
MexaHn4deckoe
30 https://m.edsoo.ru/ff0b0
JIBIDKCHHE.
. bec
BsaumogeiicTBue
Tea"
Nmmynsc Tena.
NMirysbsc cuibl.
Bbu6nuoreka [JOK
3aKOH COXpaHECHUS
31 https://m.edsoo.ru/ff0b0
UMIyJbca. YIpyroe 7fa
W HEYIIPYTOe T
B3aHlMOJICIICTBUE
1 Pemenune 3agau mo Bbu6nuoreka [JOK
TeMe ""3aKoH https://m.edsoo.ru/ff0b0
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https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

COXpaHCHHS
uMmiyibca"

\O
(o)
(@)

33

"PeakTBHOE
JIBUKEHHE B
pUpoOIC U
TexHuke". Penrenne
3a/1a4 HA TEMY
3aKOH COXpaHEHUS
HMMITYJTbCa

34

Mexanuueckas
paboTa ¥ MOIITHOCTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0
ag4

35

PaGoTa cribl
TSHKECTH, CHJIBI
YHOPYTOCTH U CHIIBI
TpEeHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0
db8

36

JlaGopaTtopHas
pabora
«Omnpenenenue
paboThI CHITBI
TPEHUS TIPU
paBHOMEPHOM
JBUKCHHUH TEJA IO
TOPU30HTAIIBHOU
MTOBEPXHOCTH»

37

CBs13b DHEPIUM U
paboThL.
[TorennmansHas
SHEprus

38

Kunernueckas
sHeprus. Teopema o
KHMHETHYECKOMH
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0
c32

39

3aKOH COXpaHEHUS
OHCPIUU B MCXAaHUKE

40

JlaGopaTtopHas
pabora «3yuenune
3aKOHa COXPaHCHUS
SHEPTUN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0bl
2fe

41

KoneobarensHoE
IIBUJKEHUE U €ro
XapaKTePUCTUKU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0bl
858

22



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858

42

3aTyxaroiue
KoJieOaHwUsI.
BeiHyX1CHHBIE
KoJIeOaHMSI.
Pesonanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
0f0

43

MarteMaTUueCKul u
MPY>KUHHBIN
MasSTHUKH

44

Uccnenosanue
«3aBUCUMOCTD
nepuoja Konebanui
OT JKECTKOCTH
MIPYXUHBI U MacChl
rpy3a». Pemenue
3a/1a4 HA TEMY
Konebanus
HUTSHOTO U
MPYXUHHOTO
MasITHUKOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0bl
97a

45

[IpeBpatienue
SHEPTUH MPU
MEXaHUYECKUX
KoJeOaHusIX

46

JlaGopaTtopHas
paborta
«Omnpenenenue
4acTOTHI U TIepro/ia
KoseOaHuit
MPY>XUHHOI'O
MasiTHUKa»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0bl
aec

47

JlaGopaTtopHas
pabora «IIpoBepka
HE3aBHCHUMOCTH
nepuoja Konebanui
rpys3a,
IIOABCIHICHHOI'O K
HUTH, OT MacChI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1
97a

48

MexaHUuecKHe
BoiHBl. CBOMCTBA
MEXaHUYECKUX
BOJIH. [IpononbHbIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
1fe
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https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

" NOTICPCYHBIC
BOJIHBI

VYpok-koHpepeHus
"MexaHnndeckue
BOJIHBI B TBEPIOM

1 1
Telle.
CelicMu4YecKue
BOJHBI"
3BYK.
Pacnpocrpanenue u 1

OTpa)kKEHHE 3BYKa

Ypoxk-uccienoBanue

51

"Habaronenue
3aBHCHMOCTH

BBICOTBI 3ByKa OT
yacToThl". Pemenue

3aJa4 Ha TEMY

Pacnipoctpanenue

3BYKa.

52

I'poMKOCTB 3ByKa U

BBICOTA TOHA.
AKycTu4eckuit
pe30HaHC.
VYapTpa3Byk u
nH(}ppa3ByK B
MIPUPOJIE U B
TEXHHKE.

53

Habmonenue
aKyCTHYECKOTO
pe3oHaHca.
IToaroroBka x
KOHTPOJIbHOU
pabote mo Teme
"3aKOHBI
COXPAaHEHUS.
MexaHnuecKue
KoJIcOaHMs U
BOJIHBI'".

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b2
3ca

54

[Toaroroska k
KOHTPOJIBHOU
pabote mo Teme
"3aKOHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
5f0

24



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

COXpaHEHHUS.
MexaHU4uecKue
KoJIe0aHus U
BOJIHBI"

55

KoHnTponbHas
pabota mo Teme
"3aKOHBI
COXPaHCHUS.
Mexanndeckue
KoJIcOaHMs U
BOJIHBI"

56

DNEeKTPOMarHuTHOE
ToJIe.
DJIEKTPOMAarHuTHbHIE
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
abe

57

CaoiicTBa
ANEKTPOMArHUTHBIX
BOJIH

58

"kana
3JEKTPOMAarHUTHBIX
BOJIH.
Hcnonb3oBanue
3JEKTPOMAarHUTHBIX
BOJIH IJISI COTOBOH
cBs3u'". Pemenne
3a7a4 Ha TEMY
DJIEKTPOMarHuTHOE
IoJe.
DNEeKTPOMarHuTHbHIE
BOJIHEI.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b2
fe6

59

Ypoxk-uccienoBanue
"N3y4yeHue cBOMCTB
3JEKTPOMAarHUTHBIX
BOJIH C IIOMOIIBIO
MOOHMILHOTO
tenedona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
cbe

60

Pemrenue 3agaq Ha
olnpeleIcHue
4acTOTBI U IJIUHBI
3JIEKTPOMArHUTHOU
BOJIHBI

61

DJIeKTpOMarHuTHas

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

IIPUPO/IA CBETA.
CkopocTb cBeTa.
BostHOBBIE CBOMCTBA
CcBeTa

https://m.edsoo.ru/ff0b3
1d0

62

WcTtouHuky cBeTa.
[IpssMmonuneHOE
pacnpocTpaHeHue
cBeTa. 3aTMEHHS
ComHua u JIyHbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3
658

63

3aKOH OTpaXEHUS
cBeTa. 3epKkaia.
Pemenue 3anau Ha
MIPUMEHEHHE 3aKOHA
OTpakeHUs CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3
8c4

64

[Ipenomiuenue
CcBeTa. 3aKOH
MPEJIOMJICHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3
aea

65

[TonHoe BHyTpeHHEE
OTpaKEHUE CBETA.
Hcnons3oBaHue
IIOJIHOTO
BHYTPEHHETO
OTpaXEHUs B
ONTHYECKUX
CBETOBOJIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3
c5¢

66

Jlaboparopnast
pabora
"UccnenoBanue
3aBUCUMOCTH yTJa
MIPETIOMIICHUS
CBETOBOTO JIy4a OT
yria najieHus: Ha
rpanuiie "BO31yX-

CTCKJIO

67

Ypok-koHpepeHus
"Ucnonp30BaHne
IOJIHOT'O
BHYTPEHHETO
OTpPaXKEHUS:
CBETOBOJIBL,
OIITHKOBOJIOKOHHAS
CBs3b. Pemenue

26



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

3a/1a4 Ha TEMY
ITonHoe BHyTpeHHEE

oTpaxeHue"
JIunzel. OnTuyeckas bubmorexa HOK
68 https://m.edsoo.ru/ff0b3
CHJIa JINH3BI
f2c
[TocTpoenue bubmmoreka [JOK
69 M300pakeHUI B https://m.edsoo.ru/ff0b4
JIAH3aX 44a
Jlaboparopnast
paborta
"Onpenenenue
Bbu6nmuoreka [JOK
(dhokycHOTO
70 https://m.edsoo.ru/ff0b4
paccTosiHUS U 206
ONTUYECKOMN CHJIBI -
coOuparoren
JUH3bI"
Ypok-koHpepeHIus
"OnTtuyeckue
bu6mmoreka [IOK
JTUH30BBIC
71 " https://m.edsoo.ru/ff0c0
npubops!". Pemenue T
3a7a4 Ha TEMY o
JInH3BI
['nma3 kak bubmuorexa [JOK
72 OITHUYECKas https://m.edsoo.ru/ff0b4
cucremMa. 3peHue 684
VYpok-koHpepeHus
"JledeKThI 3peHusl.
7 Kak coxpanuts
3penue". Pemenue
3a/1a4 Ha TEMY
"JIunzer"
Paznoxxenue 6enoro
CBETa B CIIEKTP.
OnbiTel HhtOTOHA. bubmuorexa [JOK
74 Cnoxenne https://m.edsoo.ru/ff0c0
CIIEKTPAIBHBIX fidc
uBeroB. [lucnepcus
cBeTa
Jlaboparopuast bubnnorexka HOK
75 pabota "OnbITH IO https://m.edsoo.ru/ff0c0

Pa3IoKECHUIO

e2a
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https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

OeJoro cBera B
CIIEKTp U
BOCTIPUSATHUIO [IBETA
MIPEIMETOB TPU UX
HaOII0JICHUN Yepe3
[BETOBBIE (QUIBTPHI"

YPOK-IIpaKTUKYM
"BotHOBEBIE
CBOIICTBa CBeTA:

76
JUCTIePCHS,
uHTephepeHIus U
mudpakims"
OmnsiTel Pesepdopaa bubanorexka [HOK
77 Y IUTaHEeTapHas https://m.edsoo.ru/ff0c1
MOJIeJIb aToMa 2a8
IToctynatsl bopa.
78
Mogens aroma bopa
Ucnyckanne n
MOIJIOIIEHUE CBETA bubmnorexa [JOK
79 atromMoM. KBaHTBI. https://m.edsoo.ru/ff0cl
JIuneituaTeie 44c
CHEKTPBI
Ypok-npakTuk
"IEaGJnop cHIE ™ bubmuoreka [JOK
80 A https://m.edsoo.ru/ff0cl
CIIEKTPOB
" 550
UCITyCKaHUS
PanuoakTuBHOCTE U bubmorexa LHOK
81 . A https://m.edsoo.ru/ff0cl
e€ BUJIbI 672
CrpoeHue aTOMHOTO bubmmoreka [JOK
82 sapa. Hyknonnas https://m.edsoo.ru/ff0c1
MOJENb 8ac
PagnoaktuBHBIE bubmuorexa [JOK
83 MpeBpallCHHUS. https://m.edsoo.ru/ff0cl
H3oTtonsr al4
Pemenue 3anau no
TeMe: bubmuorexa [JOK
84 - https://m.edsoo.ru/ff0cl
PagnoaxkTuBHBIC bda
npeBpatieHus" T
[Tepuo
85 puon
noyypacnajaa
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

86

VYpoxk-koHpepeHuus
"PainoaKkTUBHEIE
W3IIy4eHUS B
pupoe,
MeIUIINHE,
TexHuke". Penrenne
3a/1a4 HA TEMY
[Tepuon
noyypacnaja.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2
126

87

S nepHblie peakuuu.
3aKOHBI COXPaHEHUsI
3apsA0BOTO U
MacCOBOI'0 YUCEN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c1
c58

88

DHeprus CBs3u
ATOMHBIX sITIEP.
CBs13b Maccel U
SHEPTHH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c1
d7a

89

Pemtenue 3agad 1o
Teme "SnepHbie
peakuun"

90

Peaknuu cuHTe3a 1
NETIEHUS SIAED.
Hcrounuku sHEpruu
CouHiia u 3831

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1
€88

91

"AnepHas
SHEPreTHKa.
JHenicTBus
PaANOAKTUBHBIX
W3JIy4YCHUH Ha
JKVBBIE OPraHU3MBbI"

92

[Toaroroska k
KOHTPOJIBHOU
pabote 1o Teme
"DNeKTpOMarHuTHO
€ moJe.
DJIEKTPOMAarHuTHbHIE
BOJIHBI. KBaHTOBBIE
siBJIeHUS "

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2
23e

93

KonTponbnas
pabora 1o Teme
"DNeKTpOMarHuTHO
e moe.
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https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

DNeKTpOMarHuTHHIC
BoJiHbl. KBaHTOBEIE
SIBJIEHUS"

94

[ToBTOpEHUE,
obo01ieHue.
JlaGopatopHsble
paboThI 1O KypCy
"B3aumopeiictBue

TE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
45a

95

[ToBTOpEHHUE,
00001IeHHE.
Pemenue
pacyeTHBIX U
Ka4yeCTBECHHBIX
3aJ1a4 110 TeEME
"TemnoBeie
npouecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
372

96

[ToBTOpEHHUE,
00o001IEHNE.
Pemienne
pacyYeTHBIX U
Ka4eCTBEHHBIX
3a7a4 1Mo TeMe
"KII/I TerioBbIx
nBuraresaein”

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2
a22

97

[ToBTOpEHUE,
00001IEeHNE.
Pemenue
pacyeTHBIX U
KaueCTBEHHBIX
3a/1a4 1o TeMe
"KIL
3JIEKTPOYCTAaHOBOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
b30

98

[ToBTOpEHHUE,
o0o01eHue.
JlaGopatopHsble
paboTHI IO KypCy
"CBeToBBIE
sIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
c52

99

IToBTOpEHME,
0000menue. Pabora
C TEKCTAMU 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
déa
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a

"3aKOHBI
COXpaHEHUs B
Mmexanuke"

100

[ToBTOpEHUE,
0000menue. Pabora
C TEKCTAMU I10 TEME
"Konebanusa u
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
€82

101

[ToBTOpEHUE,
0000menue. Pabora
C TEKCTaMH I10 TeME
"CBeTOBBIE
SABJICHHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3
044

102

[ToBTOpEHUE,
0000menue. Pabora
C TEKCTaMH I10 TeME
"KBaHTOBas 1
sanepHas Gpusuka"

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

27
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

MPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHON NPOTPAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMS

9 KJIACC
Kon
Kon snementa [IpoBepsieMble 371EMEHTHI COJEPKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA

Mexannueckoe nBHkeHue. MarepuanbHas Touka. Cucrema

51 oTcyéra

8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOT'O IBMKECHUSI

8.3 PaBHOMEpHOE NTPSAMOJIMHENHOE ABUKEHHUE
#H##Par###HepaBHOMepHOE  TIPSAMOJIMHEMHOE  JIBUYKEHHE.

8.4 CpenHsisi 1 MTHOBEHHAsi CKOPOCTh TeJla MPU HEPABHOMEPHOM
JBUKEHUT

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBUKEHUE

8.6 #H##Par###CBoOonHOe magenure. OnprTel I anmuies
##tPar###PaBHOMEpHOE  NIBJKEHHUE 110  OKPYXXHOCTH.

8.7 [leppon u wyactora oOpamenus. JIuHeHas W yrioBas

8 ckopoctu. LleHTpocTpeMHUTENIbHOE YCKOPEHHE

8.8 [TepBeriit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpertuii 3akon HeroToHa

8.11 H##HPar#H##] [ppuHIun cyneprno3uuuy Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHUs: CUJla TPEHUS CKOJIbXKEHHUS, CHUJIa

813 TpPEHUs MTOKOs1, APYTUE BUABI TPEHUS
H##HParf#H##Cila TSDKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS.

8.14 YckopeHre cBOOOTHOTO TaIeHHUS

%15 Jemxenue mianetr Bokpyr Connua. IlepBas kocMuueckas

ckopocTb. HeBecoMOCTh U neperpysku
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PaBHOBecne MarepuanbHOW TOUYKH. AOCOIIOTHO TBEPIOE

8.16
TEJ0
817 PaBHoBecue TBEpHOro TElMa € 3aKPEIUIEHHOM  OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynbe Tena. U3mMenenne umnysbca. IMynbce cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanuueckasi paboTa U MOLTHOCTb
g2 Pabora cun tsxectd, ynpyroctu, TpeHus. CBs3b SHEPTHH U
' paboTsl
823 [loreHuuanpHass  3Heprust  Tejla,  MOJHATOrO  HaJ
. MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHmanbHas SHEPTUsl CHKATOU MPY>KUHBI
8.25 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUU
[IpakTrueckue pabOTHI:
Onpenenenne cpeaHel CKOPOCTU CKOIBXKEHUS OpycKa WU
JBUKEHHS [IapUKa 10 HAKJIOHHOM IuiockocT. OnpeneneHue
YCKOpEHUsl Tejla IpU PAaBHOYCKOPEHHOM JBMKEHHM I10
HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTM NYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumore3bl: €clid IpPU  PaBHOYCKOPEHHOM
827 JIBUKEHUH 0€3 HAvyajJbHOW CKOPOCTH IYTH OTHOCSTCS Kak

P HEYETHBIX 4YHUCET, TO COOTBETCTBYIOLIUE MPOMEXKYTKU
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHMSI CKOJIBKEHHS OT
CWJIBI HOpMaJIbHOTO AaBiieHus. Onpenenenne kodpduurenHTa
TpeHMsI CKoJIbXkeHHUs. OmnpeneneHue XECTKOCTU NPYKHUHBI.
Omnpenenenne pabOThl CHUIIBI TPEHUS NPU PABHOMEPHOM
JBUKEHUM Tela 10 TOPU3OHTAIBHONM  IOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH IPU MOABEME Ipy3a

C UCITOJIB30BAHMUEM HCIIOABHKHOI'O U ITIOABUXKHOT'O 0JI0KOB
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duszndyeckue SBICHUS B npupoac: MNpHUIIMBbBI W OTJIMBBI,

8.28 nBukeHue IiaHeT CONHEYHOM CUCTEMBI, pEaKTHBHOE
JBUKEHHE KUBBIX OPraHU3MOB
229 TexHuueckue YCTPOMCTBA: CIIUJIOMETP, JTATYUKHU
' MOJIOKEHUSI, PACCTOSIHUS M YCKOPEHUSI, PAKEThI
MEXAHUYECKHNE KOJIEBAHUA 1 BOJIHBI
91 KonebarenbHoe paBmxeHue. OCHOBHBIC XapaKTEPHUCTHKHU
' KoJIe0aHUi: Iepro/I, YacTOTa, aMIUTUTY 1A
02 MaremMaTuueckuil U IPYKUHHBIA MasTHUKU. [IpeBpaineHue
' SHEPTUU NpU KoueOaTeIbHOM JIBUKEHUU
93 3aryxatomue kosieOaHUs. BBIHYXIEHHBIE  KoOJIeOaHUS.
' Pesonanc
Mexannueckre BoOJHBL. (CBONCTBAa MEXaHMYECKUX BOJIH.
Y [IpononbHele W moONEpedyHble BOJHBL. JIMHA BOJHBI M
' CKOPOCTh €€ pacnpocTpaHeHus. MexaHWyeckue BOJIHBI B
TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3Byk. [’ pomKoCTh 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wndpas3Byk u ynpTpa3zByk
[IpakTuyeckue paboOTHI:
Onpenenenne YaCTOTEI Hu nepuoja KoJIeOaHui
MaTEMaTUYECKOr0 MAsITHUKA.
OrnpezerieHne 9acTOThl M Teproa KoyeOaHu Mpy>XKHHHOTO
MasiTHUKA
97 HUccnenosanue 3aBUCUMOCTH nepuoja KOJIeOaHUit
' MNOABEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI  HUTH.
HUccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHUit
IPYKMHHOIO MasTHUKAa OT Maccel TIpys3a. IlpoBepka
HE3aBUCHUMOCTH TepHoja KojebaHuil rpys3a, MOABEIIEHHOTO
K HUTH, OT MaccChl Ipy3a U KECTKOCTHU NpYyKUHbL. M3MepeHue
yCKOpEeHUs: CBOOOHOrO NaIeHUs
®usnyeckue SBIEHUS B MPUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMHM,  3E€MJIETPSACEHUE, CEHCMHYECKHE  BOJIHBI,

IIyHaMH, 3XO0
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9.9

TexHuueckne  yCTpOMCTBA:  3XOJOT,  HMCIIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

QHGKTpOMaFHI/ITHOG II0JIC. QHGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH
103 OneKkTpoMarHuTHas mpupojga cBera. CKoOpocTh cBerta.
' BonHoBEIE CBOIICTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO
MOOMIIBHOTO TenedoHa
®dusnyeckue SBICHUS B MPUPOJIC: OMOJIOTHIECKOE JICHCTBUE
10.5 BUAMMOTO,  yAbTPAapHUOJIETOBOTO U  PEHTTEHOBCKOTO
W3JTyYEHU
10,6 TexHuueckue YCTPOMCTBA: HCTOJIb30BaHKUE
' 3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBasg monenb cBera. IcTouHnku cBeTa
11.2 [IpsamonuHETHOE pacIpOCTPaHEHUE CBETA
113 Otpaxenne cBera. [lnockoe 3epkano. 3aKOH OTPAKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3akoH npenomieHus cseta. [lonHoe
' BHYTpPEHHEE OTpaKEHUE CBETa
1 11.5 JIunza. Xop nyyen B JIMH3E
116 OnTtuueckast cuctema (QoroammapaTa, MHUKPOCKONA U
' TeJecKorna
117 I'maz kak onruyeckas cucrema. biIHM30pyKocTh U
' JAJIbHO30PKOCTh
118 Paznoxenune Oemoro cBera B crektp. OnbiTel HproToHA.
' CrokeHue CeKTpaibHbIX [IBETOB. [[ucnepcus ceeta
119 [IpakTrueckue pabOTHI:

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTHU YyIJla OTpaXCHUA CBCTOBOI'O
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Jy4a OT yIJIa MaJECHHUs.
N3ydeHne XapakTEepUCTUK HW300paKeHHs] TpeaMmera B
IIJIOCKOM 3€pKaJie.

I/ICCHGI[OBaHI/Ie 3aBUCHMOCTHU yrIJjia NpPCIOMIICHUSA CBCTOBOI'O
Jy4da OT yIJIa MMaJICHNs Ha TPAaHULE «BO3AYX — CTEKJIO».
[Tonydenue n300paxeHuii ¢ MOMOIIBIO COOUPAOIIEH JIMH3BI.
Onpenenenne POKyCHOTO PACCTOSHUS W ONTHYECCKOW CHIIBI
coOuparoIe THH3BIL.

OnBITHI O Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OneITbl 1O BOCHPUSATHIO I[BETA IPEIMETOB IPU HX

HaOJIOJICHUH Yepe3 [IBETOBBIC (PHIIBTPHI

11.10

®dusnyeckue sBjIeHUS B mpupoe: 3aTMenus CoyHIA U
JlyHbl, IIBETa TEJ, ONTUYECKUE SBICHUS B arMocdepe (IBeT

HeOa, pedpakius, paxyra, MUPax)

11.11

TexHUYECKHE YCTPOMCTBA: OYKH, MEPHUCKOM, (oToammapar,

OIITUYCCKUE CBETOBOAbI

12

KBAHTOBLBGIE ABJIEHUA

121 Omneiter Pezepdopaa v rutanerapuas moaens atroma. Mojiernb
' aroma bopa

122 I/ICHyCKaHI/Ie U IOOTJIOIICHHUE CBE€Ta aTOMOM. KBanTtol.
' JIuHeityaTeie CIEKTPbI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3IydeHUs

124 Crpoenue aromHoro sjapa. HykimoHHass MoJenb aTOMHOTO
’ sanapa. N3oTomsl

15 PannoaktuBHbie mpeBpamienus. llepumon  mosypacnana
' ATOMHBIX AJCP

106 Snepuble peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOIO U
' MacCOBOT'0 YHCET

12.7 DHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUH

128 Peakuuu cuHTe3a u neneHus sanep. VICTOYHUKM SHEpruu
' Connua u 3B€371

129 Snepnas sHepretuka. JleiicTBre pagnoaKTUBHBIX U3TyYEHUMN

Ha JXUBBIC OPTraHU3Mbl
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[IpakTrueckue pabOTHI:

HabGmiogeHue  CIUIOMIHBIX M JIMHEHYaTBIX  CHEKTPOB

1210 U3ITy4EeHHUS.
HccnenoBanue TPEKOB: HM3MEPEHUE JHEPIrUU YacCTHLBI 110
TOpPMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenune paanoakTHBHOTO GoHA
®dusnueckue  SABICHUA B IPUPOAC:  €CTECTBEHHBIN
11 paZMOAaKTUBHBIN (OH, KOCMUYECKUE JIy4H, PaJUOAKTUBHOE
. U3ITy4eHUe IIPUPOIHBIX MUHEPAJIOB, NENCTBUE
PaAMOAKTUBHBIX U3JIy4€HUN HA OPTaHU3M YEIIOBEKa
1912 TexHudeckue yCTpONCTBA: CHEKTPOCKOIN, UHAWBUILYAIbHBIN

JIO3UMETP, Kamepa Bunbcona
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IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIETI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTam
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpamMMbl OCHOBHOI0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

[Tonumanue pomu  GU3MKK B  HAYYHOHM  KapTUHE  MHPA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HABa€MOCTH SIBICHUH HPUPOJBI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeil ponu (UMK B pa3BUTUH
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUWH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUH W MX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHUpA, O BKJIAJAE POCCUICKUX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMs O BHMJAX MaTepuu (BEIIECTBO U TIOJE), O IBMIKEHHHM Kak
croco0e CyIIecTBOBAHUSI MaTepHH, 00 aTOMHO-MOJICKYJISIPHOM TeOpUH
CTpPOEHHSI BelIeCTBa, O (U3MUECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHUYECKHNX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOlllEeM MHpE, BBIIEIAS HX CYHIECTBEHHbIE CBOWCTBA

(mpu3HAKK)

Bnanenue ocHOBaMM MOHSTHIHOIO ammapara U CHUMBOJHUYECKOTO
si3pIKa (PU3UMKH M HCIIOJIb30BAHHME WX JJIsl PEIICHUs y4eOHBIX 3a/1ay;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MMpoNHeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaJIBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-I€CKI/IG SIBJICHHU A,

HCIIOJIB3Yys (bnznqecm/le BCJIIMYHUHBI

BHaI[eHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHHUA C y‘IéTOM

coOJroIeHnsT MPaBMJI O€301MacCHOTO TPyJa: HaOMrofeHUuEe (HU3HMIECKUX
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SBJICHUI:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKLIHMH, OMHUCHIBATH XOJ
OTIBITA U 3aMMCHIBATD €r0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIBI;
MPOBEJCHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUIN (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATEIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0 ~ YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIMYUHBI U AHAJIM3UPOBATL IMOJIYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ CcOOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTD HUCCIICO0BAaHUC 10 HHCTPYKIUHU, MNpCaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpadMKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 pe3yabTaTaM

HCCICOOBaHUA

[lonnManue  XapakTEpHBIX  CBOHCTB  (PM3MUECKUX  MoJenen
(MaTepuasibHasl TOYKa, a0COJIIOTHO TBEPIOE TEJIO, MOJETU CTPOCHUS
ra3oB, XHAKOCTEH M TBEPABIX Tel, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJeJIb aTOMHOTO siipa) U YMEHHUE MPUMEHSTh HUX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TN, B TOM
YuCl€ W B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABJIATh IPUUYNHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3YUYEHHBIE CBOMCTBA (PU3UUECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMenue pemarts pacuérHble 3amaun (Ha 0Oaze 2 — 3 ypaBHEHHIA),
UCTIONB3Ysl 3aKOHBI W (OpPMYJbI, CBS3BIBAIONINE (PHU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPATKOE YCIOBHUE 3a/ayH,
BBISIBIISITh  HEJIOCTAIOIINE JIaHHBIC, BHIOMPATh 3aKOHBI W (OPMYIIHI,
HEOOXOIUMBIC TSl €€ pelIeHMs], UCIOIb30BaTh CIPABOYHEIC JTaHHEIC,
NPOBOIUTHh PACYETHl W OICHHBATH PEATUCTHYHOCTH IOJYYEHHOTO
3HaueHUsl (PU3NUECKON BETUYHMHBI; YMEHHE OINPEACTSATh Pa3MEPHOCTh

bu3nyecKoil BETNYNHBI, MOTYYEHHON IPU PEIICHUH 3aaun

YMeHue xapakTepus3oBaTh NPUHLUIBI  JEHCTBUS  TEXHUYECKHX
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YCTPOMCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, M TPOMBIIIICHHBIX
TCXHOJIOTUYCCKUX MPOLECCCOB IO NX OMUCAHUIO, UCITIOJIB3Yys 3HAHUA O
CBOMCTBAaxX (DU3UYECKUX SBICHUW W HEOOXOIAUMBIC (PHU3NUECKHe

3aKOHOMEPHOCTHU

10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MOBCEHEBHON KU3HM Uil oOecreueHus Oe30MacHOCTH TP
oOpamieHun ¢ OBITOBBIMH ~ mpuOOpaMM M TEXHHYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHsSI 370pOBbS M  COONIOJNCHHS HOPM
HKOJIOTHYECKOT0 TOBEJACHHUS B OKpYXalolled cpenae; MOHMMaHUE
HEOOXOIMMOCTH TPUMEHEHHS NOCTHKCHHH (U3UKH M TEXHOJIOTHH

IJId paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U MPEACTABICHUS HHPOPMAILIU
(GU3NUECKOro CoAep)KaHUs C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUH U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHE  HCHOJb30BaThb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUil HAYYHO-TIOMYJSAPHYIO JUTEpaTypy
(bu3NYEeCKOro colep:KaHus, CIpaBOYHbIE MaTepuajbl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKaMHM  IIpeoOpa3oBaHuUs
uHpopManuu W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMCHHE
co3/laBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuwxeHue. MarepuanbHas Touka. CucremMa  orcuéra.

OTHOCHUTEIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHUE. CpenHas ckopoctb. Dopmyna mms

1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMepHOE NPAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUKEHUS:
L3 x(t)=x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUU
NepeMeNIeHus, IyTH, KOOpPAUHATHI TPU PABHOMEPHOM MPSMOIUHEHHOM
JBUKEHUHU
3aBUCUMOCTh KOOpDJMHATHI Te€la OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKEHUS:
2
Se(f)=vy =i+ ay = ;
2
@opMynbl I MPOCKUUU MEPEMEIICHUs, MPOEKIMH CKOPOCTH M MPOEKIIHH
YCKOPEHUS TPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .Sx(r)=vﬂx-r+ax-?.
;_)_‘_(,f):;_)m_ +da, L,
a,(f)=canst,
Ul.‘fz - L)1.'f2 =2{.’_TST
['paduku 3aBUCHUMOCTH OT BPEMEHH MJIsi MPOCKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, MPOEKIUU TEPEMEIIEHUs, KOOPJAWHATHI MPU PABHOYCKOPECHHOM
NPSIMOJIMHEHHOM JABUKEHUU
CBobonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE Tela IO
1.5 BEpPTUKANU (JIBW)KEHUE Teja BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHH ISl TPOEKUUH YCKOPCHHS,
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MPOEKIIMA CKOPOCTH W KOOPJIWHATHI TIPH CBOOOJHOM TAJEHUU Teja TI0

BEPTUKAIH

CKopocTh pPaBHOMEPHOIO JBI)KEHHS Tella MO OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna i1 BBIYMCIEHUS CKOPOCTH 4Yepe3 pajAuyC OKPYKHOCTHU U IEPHOL

oOpareHus:
2nR
b=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTENIBHOTO

yckopeHust. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:

1.6
2
a. — v
" R
dopmyia, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:
v = 1
T
Macca. I1notHocts Bemecta. @opmyia i BBIYUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cwita — BekTopHas ¢puzudeckas BennunHa. CI0KeHHe CHIT
1.9 SIBnenune unepuuu. [lepsroiit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

CoHanpaBlIeHHOCTb BEKTOpA YCKOPEHHUS TENNA U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha

TCII0

B3anmopencrteue ten. Tperuii 3akoH Herorona:

Fy y=-F
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Tpenue nokosi U TpeHHe cKoibxkeHUs. Dopmyrna A BHIYUCICHUS MOAYJIS CHUIIBI

TPCHUS CKOJILXKCHUA:

1.12 F_=un-N
p- K
Hedbopmarust tena. Ympyrue u Heympyrue nedopmarnuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSTOTCHUS:
my -,
F=Gg.—1 2
I'L
1.14 Cuna TspKkecTu. Y CKOpeHHe CBOOOTHOTO MaeHUS.
dopmyna 17151 BEIYUCIICHHS CHITBI TSKECTH BOJIM3U ToBepxHOCTH 3emun: F = mg.
JIBrxenue manet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.
HeBecoMocTh 1 neperpy3ku
Hmnynec Tena — BeKTOpHas pu3ndeckas BeJIMYUHa.
1.15 p=mo
Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl
3aKOH COXpaHEeHMsI UMITYJIbCa I 3aMKHYTOM CUCTEMBI TE:
1.16 P=nyU +i, Uy =const
PeaktuBHOE NBHXKEHUE
Mexanuueckast pabora. @opmyrna Asisi BBIMUCICHHUS paOOThI CHIIBL:
A=F5cosc
1.17 Mexannueckass MOITHOCTD:
A
N==
I
118 Kunernueckas u NMOTCHIMAJIbHAA SHCPIUs. CDopMyna JJIs1 BBIYUCIICHUSA

KMHETUYECKON YHEPTUH:
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H!Uz
E,=""-

TeopeMa o kuHeTHdecKou s3Heprun. Gopmyra 1 BHIYUCICHUS OTCHIMAIBHON

OHCPIruu T€jia, IOAHATOIO

HaJa 3eMIIEN:

E,=mgh

MexaHuyeckasi SHEpPIrus:

E=E;.+E P
L19 3aKOH COXpaHEHHSI MEXaHUYECKOM sHepruu. Popmyiia Jj1sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: F = const.
[TpeBparenrie MexaHNUYECKON IHEPTUH MPU HATUYUU CUJIBI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poeruar. MomenT cunst: M - FlL.
VYcioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonBuxHBIN 1 HeTTOABKHBIN O0510KkU. KITJ[ mpocThIx MexaHH3MOB,
n= Aﬂmma
‘%1‘13&%:&:&33
JlaBiienue TBEpIOTO TENA.
®opmyna a5l BBIYUCICHUSI TaBJIeHUs TBEPIOTO Tena:
F
p= G
121 JlaBiieHnue raza. ATMOC(epHOE NaBICHHE.
' ['unpocraTyeckoe AaBieHue BHYTPH KUIKOCTH.
®opmya 1715l BBIYUCIICHUS 1aBJIICHUS] BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
1.23 3akoH Apxumena. Popmyna s ONpPENEICHUS BBITAIKUBAIOIIECH CHIIBI,
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JIEUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:

Foug =pgV

YcnoBue nnaBanus Teja. [lmaBanue CYI0B M BO3AYyXOILIaBaHUEC

1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOA M dYacToTa KoJeOaHHi.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOAHUI:

1.25

Marematuueckuil ¥ INpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHXXCHHUU

1.26

3aryxatomue kojaebanus. BeiHyKneHHbie konebanus. Pezonanc

1.27

MexaHandecKre BOJIHEL. HponoanHe N TIIOIIEPCUYHLIC BOJIHEL. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTh U BbICOTA 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha TpaHUIIE

nByx cpenl. MH(dpa3Byk u ynpTpa3Byk

1.29

IIpaxkmuueckue pabomul

N3MmepeHnne cpelHe IUIOTHOCTH BEIIECTBA; aPXUMEIOBOM CHJIIBI; KECTKOCTH
NPYKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHHS; pabOThl CHIIBI TPEHUsS, CHUJIBI
yIPYroCTH; CPEIHEH CKOPOCTH JBHXEHUs Opycka IO HAaKJIOHHOW IJIOCKOCTH;
YCKOpeHus: Opycka Npu JBM)KEHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOThI H
nepuojia KosedaHMH MaTeMaTH4eCKOro MasTHHKA; YacTOThl U IepHoja
KoJICOAaHUH TIPYKMHHOTO MasiTHUKA,; MOMEHTA CHJIBI, IEMCTBYIOIIEr0 Ha phlvyar;
paboThl CUJIBI YHPYrocTH MNpHU MOABEME Ipy3a C IMOMOIIbIO HENOJBHUKHOTO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOIBEME TPYy3a C MOMOUIBIO MOABHKHOTO
6J0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJa U OT IUIOTHOCTH JKUIKOCTH; HE3aBUCHMOCTH BBITAIKMBAIOLICH CHIIBI
OT Macchl TeNa; CUJIbl TPEHUSI CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
pOZla MOBEPXHOCTH; CHJIBI YINPYTOCTH, BO3HUKAIOIIEH B IPYXKXHUHE, OT CTEICHU
negopMaluu MpYKUHBI, YCKOPEHUs1 OpycKa OT yrjla HAaKJIOHA HarpaBIISIOLICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTHU; NE€pHOJa
KOJIEOAHNUH MPY)KMHHOTO MasTHUKA OT MAcChl Ipy3a U JKECTKOCTH NPY>KUHBI;

HCCJIICAJOBAHUC HC3aBUCHUMOCTU IICpHOOa KoJIcOAaHMI HUTSIHOTO MasTHHUKA OT
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macchl rpy3a. [IpoBepka yciioBHsl paBHOBECHS phlyara

Qusuueckue A6neHUs 6 Npupode: TPUMEPbl ABWKEHHS C pa3IMUHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOLE U

TEXHUKEC, IMPUIMBBI W OTIMUBBI, JABWXXCHHC ILIIAHCT ComHeuynoin CUCTCEMHI,

130 PEaKTHUBHOE JIBM>KEHHE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKa, BIUSHUE
aTMOCc(epHOT0 JNaBJICHUsS Ha >KMBOM OpraHM3M, IUIaBaHHWE PBIO, BOCTIPUITHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICECHUE, CECMUYECKUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea: CUUIOMETP, NATYUKH TIOJIOKCHHUS, PACCTOSIHUS U
YCKOpPEHUS, JAMHAMOMETp, MOAIIUIIHUKUA, PAaKEThl, pbluar, MOJABWXKHBIA U

131 HETOABUKHBIM OJIOKM, HAKJIOHHAs TJIOCKOCTh, MPOCThIE MEXaHHW3MBI B OBITY,

' COOOIIaroIUecs: COCYABl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPA3BYyKa B OBITY 1 TEXHUKE

2 TEIIJIOBBIE ABJIEHU
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYISIPHO-KUHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, )KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

57 JBwxenue wyactun BemiecTBa. CBS3b CKOPOCTHM  JBMIKEHUS YacCTUI[ C

' TeMriepaTypoii. bpoyHoBckoe nBmwkenue, muddys3us

2.3 CMmauyuBaHue Y KalWUISPHBIE SIBIICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TennoBoe paBHOBECHE

"6 Buyrtpennsst sHeprus. Pabora u Teruomepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buapl Temionepenaydn: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanue wu oxnaxnaenue Ttein. KonauuecTBO  TEIJIOTHI. Y enbHas

28 TEIIOEMKOCTb:

O=cm(ty—t)

3aK0H COXpaHEHHUS SHEPrUU B TEIUIOBBIX MpoOIeccax. YpaBHEHUE TEIJIOBOTO
2.9 OajaHca:

O +0,+..=0
2.10 Ucnapenne u koHaeHcanus. V3MeHeHWE BHYTPEHHEH SHEPruM B MpoLecce
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UCTIapeHuss M KOHJACHcamuu. KuWIeHwe IKHIKOCTH. YenbHas TemioTa

napoo6OpazoBanus: L = O/m

2.11 BnaxnocTs BO3ayxa
[InaBnenne w Kpuctaymuzanus. 3MeHeHWe BHYTPEHHEH »JHEpPruu npu
IUTABJIEHUU M KPUCTAJUIN3ALMU. Y A€TIbHAS TEIUIOTA MIJIaBJICHUS:
2.12 ) 0
m
BuyTpeHHss aHeprus cropanusi TOIUIMBA. Y J€NIbHAs TEIUIOTa CTOPaHUs TOIJIUBA!
2.13 q=0/m
2.14 [Mpuanums! padots! TemoBsix apurateneid. KI1/] rermmosoro gurarens
Ipakxmuueckue pabomul
W3mepenne yaenbHOM TEITOEMKOCTH METAJUNIMYECKOr0 LMJIMHPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (PUKCHPOBAHHOM
Maccbl, B KOTOPYK OIYUIEH HAarpeTbld IWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJJAHHOT'O0 HAarpeTbhIM LMIMHAPOM, MOCJE OIYCKAaHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXXHOCTH BO3/lyXd; YACJIBHOW TEIJIOTHI
IaBieHuss Jpga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOJBI  IIPH
Pa3IUYHBIX YCJIOBMSIX; SIBJICHMSI TEIUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW U
ropsiuei BoAbl; Ipolecca UCIIapeHus
Qusuueckue A61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIAPHBIE
2.16 SIBIIGHUS B NPUPOJE, KpPUCTAJUIBl B mpupoje, usnydeHue CoiHlla, 3aMep3aHue
BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHKE POCHI, TYMaHa, MHesl, CHera
Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIIOB,
517 XKUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOuHa, [BUraTellb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onextpuzanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsa0B
3.2 B3aumoneiicTBue 3apspkeHHbIX Tenl. 3akoH Kynona
33 3aKOH COXpaHEHHMS AJIEKTPUUECKOTo 3apsiaa
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Onektpuueckoe mone. Hanpspk€HHOCTh  anekTpuuyeckoro moiis. IlpuHnmn

34
CYTMEePIO3UINH YJCKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
15 Hocurenn osnexkrpuyeckux 3apsanoB. /[leficTBHE DIIEKTPUYECKOrO IO Ha
3JeKTpUYeCKUe 3apsabl. [IpOBOTHUKH U TUANEKTPUKH
[TocTostHHbIN 3nekTpuyeckuil Tok. JlelcTBus anekTpudeckoro Toka. Cua Toka.
Hanpsixenue.
3.6 I=q/t, U=A4/4
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
18 3akon Oma mJ1s yyacTka anekTpudeckoit renu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHOE coelMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+I;R=2.
2 2 B
CwmenianHblie COETMHEHUS! TPOBOIHUKOB
3.10 Pabota u MomHOCTh AekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — JleHna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE IMOJi€ OPSIMOTO MPOBOJHMKA C TOKOM. JIMHHMM
MarHUTHOM UHIYKIIMHU
313 MarnutHOoe TMOJ€ MOCTOSHHOIO MarHuTa. B3anmMmoaeicTBHe IMOCTOSIHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO I0JISL HAa IIPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHne 351eKTpoMariuTHOW uHAYKIMU. [IpaBuio Jlenma

48




IIpaxmuueckue pabomoi

N3mepenne  3MEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOPA;  MOIUTHOCTH
ANEKTPUUECKOTO TOKA; pabOTHI AJEKTPUIECKOTO TOKA.

HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHKAIOUIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIovKa), OT HAIpsHKEHUST Ha KOHI[aX MPOBOJHUKA; 3aBUCUMOCTH

310 COINPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, IUIOLIAN €0 MONEPEUYHOr0 CEUEHUS U
YEIBHOIO COIPOTHUBIICHHUS.
[IpoBepka mpaBuia Juisi 3IEKTPUUYECKOTO HAMPSKEHUST TIPH MOCIEI0BATEILHOM
COCIMHEHUU MPOBOJHMKOB; MPABWIA ISl CUJIBl JJIEKTPUYECKOTO TOKa IpH
napayuieTbHOM COSTMHEHUU TTPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue a61eHUs 8 Npupoode: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE TMOJie 3eMJIH, Jpeiid MOITOCOB,
pOJIb MAarHUTHOTO TOJIS AJIsl )KU3HHU Ha 3eMJIe, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 5SIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTAT,
CUETUYMK  DIIEKTPHUUECKOW  DHEPTUH,  IJIEKTPOOCBETUTENBHBIE  MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpuMepsI), AJICKTPUUYECKUE
IPEIOXPAHUTENH, 3JIEKTPOMArHUT, AJIEKTPOABHUIaTENb IIOCTOSHHOIO TOKa,
reHePaTop MOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbI€ BOJIHBI. [1IKkana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyueBasa mozenb cBeta. [IpsamoninHeiiHOe pacipoCTpaHEHHE CBETA

3.21 3akoH oTpaxeHus cBera. [mockoe 3epkaiio

3.22 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus ceeta

394 JInnza. Xox nyueil B nuH3e. POKycHOE paccTosiHUE JUH3BL. OnTHuYecKas cuiia

' auH3el: D = 1/F

3.25 ['na3 kak ontuyeckas cucrema. Onrudeckue mpudopsI
IIpaxmuueckue pabomoi
W3mepeHne onTuueckoil cuiibl cobuparomieil JIMH3bL, (POKYCHOTO pacCTOSHHS
coOuparomield JMH3BI (IO CBOMCTBY paBeHCTBAa pa3MepoB IMpeaMeTra U

3.26 MU300paxeHus, KOTa MpEeAMET PAacIoNIOKEeH B JBOMHOM (OKyce), MoKazarems

IPEJIOMIICHUS CTEKIIA.
#iHPar###llccnienoBanue CBOMCTBA M300pakK€HUS, MOJYYCHHOTO C IMOMOIIBIO

coOuparomiel JTHH3bI; W3MEHEHUS (POKYCHOTO PACCTOSIHUS JIBYX CIOXEHHBIX
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JIMH3; 3aBUCUMOCTH YTJjia HOPCIOMIICHHSA CBETOBOIO JIyda OT yIjla IMaACHUSA Ha

TpaHUILEC «BO3AYX — CTCKIIO»

QDuzuueckue saenenusi 6 npupoode: 3arMeHus Connua u JlyHbel, nBera Ten,

327 ONTHUYECKHUE sIBJICHUS B aTMoc(hepe (11BeT Heba, pedpakius, pamgyra, MUpax)
308 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, ramMmma-u3nydeHus. Peakuum anbda-u Oera-
' pacnana
4.2 OmnsiTel Pesepdopaa o paccesauto anbda-gactuil. [Inanerapaas Mogens atoMma
4.3 Cocras aromHoro spa. 3oronsl
4.4 [lepuon nonypacnaga aTOMHBIX SIAEp
4.5 SlnepHble peakiu. 3aKOHbI COXpPAHEHUS 3apsS0BOTO U MACCOBOTO YUCEN
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIH pPAaTUOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJAOAKTUBHOEC W3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JeiiCTBUE paOAKTUBHBIX U3JIyU€HUN HA OPTaHU3M YelIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHANBUAYAIbHBIN JO3UMETpP, Kamepa

Bunbcona, snepHas sHEpreTruka
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1. Tlepenukun A.B., I'yrhux E.M. ®usuka. 9xi1.: yue6. aina oOmeoOpa3oBaT. yueb. 3aBeJeHHUNA.- M.:
Hpoda, 2017-332 c.

2. Jlnsa paGoTsl B Kiacce 10 oTaeabHBIM TeMaM A. I1.PeivkeBnu: ®usuka 10-11 kmaccel: mocodue ayis
o011e00pa3oBaTeNbHBIX YUpexkaAeHU, u3f. 7 crepeorurnoe, 2009-192c., [ipoda.

3. ns pabotsl joMa B anekTpoHHOM Bujae A.B.II€peimkun COopHUK 3a1a4 10 GU3MKE K yueOHHKaM

A.B. [Iépprmkuna u ap.  «®usuka-7», «pusuka-8», «duznka-9» M:DOx3amen 2019

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. [eppikun A.B., I'yrhuk E.M. ®@usuka. 9xi.: y4ue0. st oOmieodpazoBar. yued. 3aBeeHuid.- M.:
Hpoda, 2017-332 c.

2. A. I1.PpivkeBuu: @usnka 10-11 kmaccsl: mocodue s 001eo0pa3oBaTeNbHBIX YIPEKACHUN, U3 1. 7
crepeoruraoe, 2009-192c.,/Ipoda.

3. O.". TI'pommeBa. KoHTposbHBIE U CaMOCTOATENbHBIE PAa0OTHI MO (U3HKE K YICOHHKY
A.B.Iléppimkuna, E.M. I'ytHuk «®u3nka.9 kinace»? usa-e, ucnpasieHHoe- M.:M3naTtenbcTBo «9K3aMeH»,
2017, 159c.

4  DOP nuueH3uoHHBIE U COOCTBEHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3044, DOP Kusas ¢pusuka, DOP Harnsnnas ¢pusuka.

IIpunoxenne 1

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPHUAJIbBI

KoHTponb 3HaHW, yMEHHUH, HAaBBIKOB MPOBOAUTCS B (hOpME KOHTPOJBHBIX PabOT, BBHIMOJIHEHHUS
TECTOB, (U3UYCCKUX JUKTAHTOB, CAMOCTOSATEIBHBIX padoT, JabOpaTOPHBIX padOT, OIMBITOB,
IKCIIEPUMEHTATBHBIX 33/1a4.

Konrponshusie pabotsl: 3 mo temam. KoHtponbHble paboThl mpoBoasarcs mo cOopHuky O.H.
I'pomrieBoii «KOHTpoOJIbHBIE U caMOCTOSITEbHBIE paboThI 1o Gu3uke 9 ki1.» M., Dx3amen, 2018

Kpurepun oneHuBaHMsI KOHTPOJIbHBIX padoT

1. 3ananus ypoBHs A (1-6) orieHUBaOTCs B OJIMH OaJlI.
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Kputepun onieHrBaHUS BBHITIOTHEHUS 3aaHUS bamnnbr
3amanue ¢ BHIOOPOM MPaBUIILHOTO OTBETA, HE TPEOYIOIee BRIUYNCICHU- BEIOpaH | 1
MPaBWJIbHBIN OTBET

3ananue, Tpedyroliee BHIYUCICHUS )i MTOJIy4YeHUs! IPaBUIILHOTO OTBETA- 1

MMPEaACTAaBJICHEI BEIYUCIICHHA U ITOJIYYCH HpaBI/IJ'II)HBII\/'I OTBET

3a;[aHHe Ha YCTAaHOBJICHUEC COOTBCTCTBUA

3a,Z[aHI/I€ CUHUTACTCS BBIIIOJIHCHHBIM BCPHO, CCJIIN YKa3aHa IMPaBUJIbHAA MMOCICI0BATCIIbHOCTD I_II/Iq)p

Kputepun onieHrBaHUS BBITIOTHEHUS 3aaHUS bamnnbr
[ToHbI TpaBUIIBHBIN OTBET 2
Jomnymena oHa ommoka 1
HJonymiensl 2 u 60mee ommrbox 0
3aznaya ¢ pa3BEPHYTHIM pELICHUEM

Kputepun onieHrBaHUS BBHITIOTHEHUS 3aaHUS bamnbr
[TpuBeneHo MoIHOE MPaBUILHOE PEIICHHE, BKIIOYAIOIIEe CIeTYIOIINE FJIEMEHTHI: | 2

1) BepHO 3amucaHo yclIOBUE 3a/1auu, oCylecTBIEH nepeBoa B CU,
BEPHO 3anucanbl POpMyIIbl, HEOOXOIMMBIC U TIOCTATOYHBIE JIJISl PEUICHHS 3a1a4H,

2) mpoBeieHBl HEOOXOIMMBbIE MaTeMaTUYecKie MpoOpa30BaHUs U PacUETHl,
IIPUBOAIINE K IIPABUIBHOMY YMCIIOBOMY OTBETY, U IIPEICTABIICH OTBET C
eauHuLaMu nu3mepenus. [Ipu aTom nomyckaercs peleHue «I1o 4acTsimy, ¢
IIPOMEKYTOUYHBIMU BBIYUCIICHUSAMU
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[IpencraBieHHOE pelIeHre COAEPHKUT I1.1 MOIHOTO pelIeHHs], HO UMEET OJIUH U3
HEJ0CTaTKOB:

- B HEOOXOIMMBIX TTPEOOPA30BAHUAX WJIH BBIUUCICHUSAX JOIYIICHA OITHOKA,
NN

H€O6XOI[I/IMI>I€ MTEMATUYCCKHUEC npeo6pa30BaHH;1 X BBIYUCICHUA JJOTUYCCKU
BCPHELI, HC COJICPKAT OI_HI/I6OK, HO HC 3aKOHYCHBI

WIH
MPaBUJIBLHBIN OTBET 3alMcaH B 00IIeM BUIE
AITH

pelIeHNEe COJIEPKUT OLIMOKY B HEOOXOIUMBIX MaTeMaTHYECKUX
peoOpa3oBaHUAX U HE JOBEIEHO IO YMCIOBOTO OTBETA

JleMoBepCHH KOHTPOJIBHBIX PadoT.

Kontponbnas padota Nel
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RKOHTPOJIBHAA PABOTA

BAPHAHT Ne 1

YTBEepKA€HNE, UYTO MAaTepHuaJibHas TOYKa IIOKOHUTCA WJIH
OBHYKETCA PaBHOMEPHO M IPAMOJIMHEMHO, €c/In Ha Hee He
OeHCTBYIOT APYrue TeJjia WM BO3AeHMCcTBHME Ha Hee IPYyTrux
TeJI BBAUMHO YPABHOBEIIIEHO,

1) BepHO IPH JIOOGBIX YCJIOBHIAX
2) BepHO B MHEPLHAJIBHBIX CHCTEMAaX OTCYEeTa
3) BepHO AJAA HEMHEPIHAJBLHBIX CUCTEM OTCUEeTa

4) HeBepHO HU B KaKHX CHCTEMaX OTcUeTra

Kakue n3 BeJMYUH (CKOPOCTH, CHJIa, YCKOPEeHHe, [epeMe-
IIeHue) IMIPH MEeXaHUYEeCKOM ABUXKEHHH BCerja COBIIAJai0T
10 HAIIpaBJIEHUIO?

1) Cwuina um yckopeHue 3) Cuia u nepemeleHue
2) Cuiaa ¥ CKOpPOCTb 4) VYckKopeHUHe M IIepeMelleHne

CTOJKHYJINCH I'PY3OBOM aBTOMOGUJIL Maccoii 3 T U JerKoBOH
aBToMOGuabL mMaccoir 1 1. Cuna yzapa, KOTOPYHO HCIBITAJ
JerxoBoil aBTromo6uab, paBsa F. IIpu aToM rpysoBoil aBTO-

MOOMJIL UCIIBITAJI CHJIYy yAapa

1) F/3 3) 3F
2) F/9 4) F

IIpu yMeHBbIIEHUHX B 3 pa3a PACCTOSAHUSA MEMXAY ILeHTpaMHu
I1apoo6pa3HbIX TEJI CHJIa TPABUTAIIMOHHOTO IIPUTSYKEHUS

1) yBeaumumBaeTcsa B 3 paaa
2) ymMmeHbIIIaeTcsa B 3 pasa
3) yBeaumuuBaeTcs B 9 pas
4) ymMeHBbIIIaeTcsa B 9 pas

Ha jieBOM pHCYHKEe NpPEICTABJEHBI BEKTODPHI CKOPOCTH U yC-
KopeHus Tena. Kakoil u3 yeThIpex BEKTOPOB Ha IIPABOM PH-

CYHKe YKasbIBaeT HampasjieHue UMIyJbca Teaa?

1)
2)
3)
4)

a

=W N =
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6. [IBa Heynpyrux miapa maccamMu 6 Kr m 4 Kr ABHXKYTCSA Ha-
BCTpeYy APYT APYry cO cKopocTtaAMHU 8 M/c U 3 M/C COOTBET-
CTBEHHO, HAIPABJE€HHBLIMH BAOJb OAHON mnpamoii. C Kaxkoi
CKOPOCTHIO OHU GYyAYT ABUTATLCA IIOCJIe abOCOJIOTHO HEYIIPY-

roro coynapeHusa?

(. YCTAaHOBHTE COOTBETCTBHE MEXKAY (PUINMUYECKUMH BeJIUYHU-
HaMu ¥ ¢opMysaMu, MO KOTOPHIM OTH BEJHUYHUHEI OIpefe-
JIAIOTCA.

K kampoil mosmnuu mepsoro crosbua moaGepuTe COOT-
BETCTBYIOIIYIO IO3MIMIO BTOPOrO M 3anuiuure B_rabiaumy

BhIOpaHHBIE ITUQDHI ITO4 COOTBETCTBYIOLINMM GYKBaMHu.

DPU3NYECKHUE BEJIMUNHDLI DPOPMYJIIBI
A) IlenTpocTpeMuTeJIbLHOE 1) Gm—lzm,‘,
yCKOpeHue r

2) mo
B) IlepBas xocMuueckKas 2
CKOPOCTHb 3) R
B) Hmnyiasc Teaa 4) GM
-
GMm
5) 2
A B B

8. JIeIxHUK Maccoili 70 Kr, mMeOINHII B KOHIE CIYyCKa CKO-
pocts 10 M/c, ocranaBauBaerca deped 20 c¢ mocse OKOHYA-

HHUA CIIYCKa. Onpez[eJmTe BEJIMYHUHY CHJIbI TDEHHUA.

9. Paauyc mianersl Mapc cocraBasier 0,5 paguyca 3emus, a
macca — 0,12 maccnl 3eman. 3Hasd yCKODeHHMe CBOOOIHOIO
nagzeHusi Ha 3eMJie, HaiiguTe YCKOpeHHe CBODOZHOro mage-
HuA Ha Mapce. YcxopeHue CBOOOJHOrO IafeHHs Ha IIO-

BepxHocTu 3emau 10 m/c.

Kontponbnas padota No2



KOHTPOJIBHAA PABOTA

BAPHAHT N: 1

Yposens A

1. IIpu maMepeHMM IyJnca dYesoBeKa OBIIO 3apMKCUPOBAHO
75 mynncanuit Kposx 3a 1 Mumryry. OnpegenuTe nepuop
COKDAIIEHUA CepAeYHO! MBIMIIIEL,

2. Awvnauryga cBoGogHHIX KoJeamuit Tema pasHa 3 cM. Ka-
KOt myTh ImpoIIo 370 TeNo 3a 1/2 mepumoa KomeGaHmi?

3. Ha pucynke mpeacraniieHa 3aBUCHMMOCTh KOOPAWHATHL IEH-
Tpa Iapa, MOABEIIEHHOI0 Ha NIpyXXKUHe, oT BpeMeHu. Onpe-
OeJuTe aMIJIATYAY KoJieGaHuiA.

x,CM
20

10
0
-10
-20

1 2 4 5 gu¢C

4. Bonna c gacroroit 4 I'm pacnpocTparsercds HO LIHYPY CO
CKopocTho 8 M/c. JIMHA BOJHHE PaBHA

5. Kaxwve usMeHeHHs OTMeYaeT YeJIOBEK B 3ByKe IIPH yBeJH-
YeHWH aMIUIATYAR KojieGaHuil B 3ByKOBOIi BoiHE?

1) DoBBImIEHWE BHICOTHEI TOHA
2) mnoHM)XeHHe BBICOTHI TOHA
3) mnoBBImIeHEME I'POMKOCTH
4) ymenbnienne TPOMKOCTH

6. OxoTHHK BHICTpENWJ, HaXoAfch HA paccrosHuH 170 M oT
JIECHOrO MaccuBa. Uepes CKOJBKO BpeMeHM IIOCJIE BBHICTpea
OXOTHHK ycasmmuT 9x07 CKOpoCTh 3BYKa B Bo3ayxe 340 m/c.
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Yposens B

7. VYcTaHOBHTE COOTBETCTBUE MEXKJY (PU3HYECKHMH SBJICHHSN-
MM ¥ UX Ha3BaHUAMM.
K krakpoii mosummud mepBOro crojabuma mnoabepure cCOOT-
BEeTCTBYIOIYI0 TO3ULHMIO BTOPOrO M 3aluIOMTE B_TabGaMIy
BpIOpaEHEBIe TUGPHI IO COOTBETCTBYIOIIUMHI OyKBaMu.

OUSNYECKHUE ABJIEHUS HA3BAHUSA

A) CnoxeHue BOJH B IpO- 1) IIpemomnenme
CTpPaHCTBe 2) Pesonanc

B) Orpaxenune 3ByKOBEIX 3) 9xo
BOJIH OT Iperpaj 4) T'pom

B) Pesxoe Bo3pacranue 5) Wurepdepennusa
AMILIATYALI KoJneOaHui 3ByKa

A B B
Yposens C

8. Teno maccoit 600 r noABemeHo K LENOYKe M3 ABYX mapaJ-
JleJIbHRIX IPYXUH ¢ Koaddunuentamm xecrrocta 500 H/m
n 250 H/m. OnpenennTe mepuos co6CTBEHHHIX KoJeGaHmii
CHCTEMBI. '

9. C xaxoif CKOPOCTHIO IPOXOAUT I'PY3 NPYKUHHOIO MASTHUKA
TOJIOKEHMEe DABHOBECHS, €CJIH JKeCTKOCTb  IIPYIKMHBI
400 H/m, a amminuTyza xosnebannmit 2 cm? Macca rpysa 1 kr.

Kontponbnas padota Ne3



1.

BAPHAHT Ne 1

RBa,Z[paTHaﬂ pPaMKa pacIiojoXxXeHa B OJHOPOOJHOM MAaArHHuT-
HOM 1oJie, KaxK IIOKa3aHO Ha PHCYHKe. HanpaBneHne TOKa B

pPaMKe yKa3aHO CTPeJIKaMHu.

B

BEBER

Cuia, gelicTBymOIllas Ha HHUXXHIOIO CTOPOHY pPaMKH, Ha-

IIpaBJIeHa

1) BHusz 4
2) BBepx *
3) U3 IJIOCKOCTH JIMCTA Ha Hac @

4) B IJIOCKOCTH JIUCTA OT HAC ®

IIpsamonmHeHHBIH NPOBOAHUK AJUHON 20 CM, IO KOTOPOMY
TeYeT 3JIEKTPUYECKHI TOK cujoii 3 A, HaXxoAUTCA B OIHO-
POOIHOM MArHMTHOM IoJjie ¢ MHAYKHueil 4 Ta u pacnosokeH
nox yryiom 90° K BEKTOPY MArHWTHOM MHAYKUUUN. Uemy
paBHa cuJia, AelcTByrollas HA IPOBOAHHUK CO CTOPOHBI Mar-

HHUTHOI'OC nojas?

CnnomHoe IIPOBOAALIECE KOJBIO M3 HAYAJBHOTO IIOJIOMEHUSA

{rnae MIFAYITTATAL T TTATATMALEL ATYIITAA ALFATITATAM MNANYE A A nmAn
\Civie PrICYAUN ) B UTPBUIVL CJlY atT UMNMSLavl BBocpa, a bDu Dlru-

pPOM BHHS.

NMBEAYyKIITMOHHBIPI TOK B KOJIBLILE

1)
2)
3)
4)

TedYeT TOJIHBKO B IIEPBOM cJiydae
TedYeT TOJIHBKO BO BTOPOM cJiydae
TeyeT B OOOMX ciiydasax

B 0o6oHX ciyyadaAX He TedeT
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4. B mepBBIX 3KCIEPUMEHTAX [0 M3YYEHHUIO PACIPOCTPAaHEHUS
3JIEKTPOMAarHUTHBIX BOJIH B BO3AyXe OBLIM M3MEDPEHb! AJITHUHA
BOJMHEL A = 50 cM u yacrora usayueHusa v = 500 MI'n. Ha
OCHOBE 3THX HETOYHBIX 3HAYEHHUIl CKOPOCTh CBETa IPHUMEP-
HO paBHa

5. Kak uasmeHurcs JIeKTpHUYeCKad €MKOCTh IIJIOCKOTO KOHIAEH-

caTopa, ecjau IJIOagb IJACTHH YBeJUUYUTDh B 3 pasa?

6. Kax usMeHUTCH IIepUOoJ COOGCTBEHHBIX 3JI€KTPOMATHUTHBIX
KosebaHuii B KOHType (CM. PUCYHOK), ecau KJiou K mepe-
BECTH K3 IIOJIOKeHHA 1 B moJioxkenue 27?

7. VYcTraHOBUTE COOTBETCTBUE MEXKAY HAYYHBIMH OTKPBITHAMM
U YYEHBIMH, KOTOPBIM 3TH OTKPBITHA NPpUHAaAJEMXAaT.

K KaXZOM M[O3HUIINM [IEePBOro CTOJIOIa moadepuTe COOT-

BETCTBYOIINYIO HO3HUIUIO BTOPOI'o M 3alNHUIINTEe B _TaOJIUILY
BBIOpPaHHBIE LU@PPHL 10 COOTBETCTBYIONINMU OyKBaMHU.

HAVYYHBIE OTKPHBITHA YYEHBIE
A) Cosmasl TEOpUIO DIIEK- 1) B. Axob6u
TPOMAaArHMTHOI'O IIOJIA 2) . MaxcBeJsaJa
B) 3aperucrpupoBaJt 3) M. Ilnasvk
BJIEKTPOMATrHUTHBIE 4) M. Papagneii
BOJIHBI 5) TI. Tepx
B) BreiaBuHYyJ runoresy O
KBaHTax
A B B

8. Ecau Ha AHO TOHKOCTEHHOT'O COCYZAQ, 3aIOJIHEHHOIrQ YKHAKO-
CTHI0 M MMemero GopMy, IPHBEAEHHYIO HA PHUCYHKe, IIyC-
TUTH JIyY CBETA TAK, YTO OH, NPOMAN UEPE3 KUAKOCTb, IIO-

nmageTr B ONEHTP COoCcy[a, TO JIiyd BEIXOAHMT M3 XHAKOCTH HOJ

yraoMm 30° OTHOCHUTENIBHO IIOBEPXHOCTH BOAbLI. KakoB moxa-
3aTeNb NPEJIOMJIEHUA N IKUILKOCTH, ecam ayd AO cocraBis-

eT 45° ¢ BepTHKaNBIO?
o _‘l/d

45°




9. JleTeKTOpP HOJHOCTHIO IOIJIOIIAET NARAIOMUII Ha HEro CBeT
gacroro#f v = 6 - 10" I'u. 3a Bpems ¢ = 5 ¢ Ha JleTeKTOp IAa-
paetr N = 3 10° ¢dorouor. KakoBa morjiomaemasi JeTeKTO-
pom momuocTs? ITocrosanas ITnanka 6,6 - 1074 Ilx - c.
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