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IHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBlieHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHUU K pe3ynbTaTaM 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 TpeOOBaHUI
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), IpeularaeT MNPUMEPHYIO MOCIEeI0BATEIbHOCTh H3YYEHHUS 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 10 y4eOHOMY MPEIMETY.

dusmka sBIAETCS CUCTEMOOOPA3YIOIINUM JIJIsl €CTECTBEHHOHAYUHBIX Y4E€OHBIX MIPEIMETOB, TOCKOIBbKY
(¢u3MUecKre 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB M SBJICHHM, HM3y4aeMbIX XHMHEW, OHOJIOTHEH,
acTpoHOMUel H (u3MdecKoil reorpaduell, BHOCHT BKJIAJl B €CTECTBEHHOHAYYHYIO KApTUHY MHpA,
MpeoCTaBIIseT Haubosiee sACHbIe 00pa3lbl MPUMEHEHUs HayYHOTO METO/a MO3HAHHs, TO eCTh crocola
MOJTyYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa U3 rIaBHBIX 337a4 (Qu3nueckoro oOpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUS COCTOUT B
(GOopMHPOBAaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K HayKe y 00y4aroLuXcsl.

Nzydenune ¢pusuku Ha 6a30BOM ypOBHE HPEIINOIAraeT OBJIAJACHUE CIEAYIOIINMU KOMIIETEHTHOCTSMH,
XapaKTePU3YIOIUMH €CTECTBEHHOHAYUYHYIO IPaMOTHOCTb!

® Hay4YHO OOBSCHSATH SBICHHUS,

® OLICHUBATh U TIOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEIOBAHMS,

® UHTEPIPETUPOBATh JaHHbIE M UCIOJb30BaTh HAy4HbIE JIOKA3aTeNbCTBA IS
MOJTyYEeHHUS BBIBOJIOB.

Ilenun n3ydeHus pu3MKM Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHusi ompezaeneHsl B KoHuenuun
npenonaBanus yyeOnoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanyy, peanu3yoLUMX OCHOBHBIE 00LIE00pa30oBaTeIbHbIE MIPOrPaMMBbl, YTBEPKIEHHON pEIIEeHHEM
Komnernn MunucrepctBa mpocsenienust Poccuiickoit @enepanuu (mporokon ot 3 aexadps 2019 r. Ne
[TK4BH).

Henu nzyvyenus pU3NKu:

e NIpHOOpeTeHNnEe UHTEpeca U CTPEMIIEHUS 00YyJaloIuXcsd K HAyYHOMY M3YyUEHHIO MPHPOJIBL,
pa3sBUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TNPEICTABICHUA O HAydHOM METO/A€ TIIO3HAaHUS U  (OPMHUPOBAHUE
HCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOIUM SIBIICHUSIM;

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

e (hopMupoBaHue mnpencTaBieHUl O ponu (QU3MKKU [UId Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

® pa3BUTHE TPEACTABICHUH O BO3MOXHBIX chepax Oyaymiei mpodeccnoHaIbHOR
NEeSTENbHOCTH, CBS3aHHONW C (PU3UKOH, MOATOTOBKA K JalbHEWIIEMy OOYYEHHIO B O3TOM
HalpaBJICHUU.

JlocTikeHne ATHX Leled MporpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMSA
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a4ay:



e MpUOOpETeHNE 3HAHUI O JUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e puoOpeTeHNe YMEHUN OMUCKHIBATh U OOBACHATH (PU3NYECKUE SBICHUS C HCIOIb30BAaHUEM
MOJTYYCHHBIX 3HAHU;
® OCBOGHHE METOJIOB pELICHUS MPOCTEHIIMX pacu€THBIX 3aJad C HCHOJIb30BAHUEM
bu3znyecKrux MoJenel, TBOPUECKUX U MPaKTUKOOPUEHTHPOBAHHBIX 33]1aY;
® pa3BUTHE YMEHHI HAOMIOAATh MPUPOAHBIE SBJICHUS U BBIMOJIHATh OIbITHI, JIAOOpATOPHBIE
paboThI U IKCIIEPUMEHTATBHBIC UCCIIEAOBAHUS C UCTIONB30BAHUEM U3MEPHUTEIHHBIX MPUOOPOB;
® OCBOCHHE TPUEMOB paboOThl C wuHpoOpMareln (U3NIECKOTO COIEp)KaHUs, BKIIFOYAs
MH(OPMALIUIO O COBPEMEHHBIX JOCTH)KEHUAX (U3MKH, aHAIU3 U KPUTUYECKOE OIEHUBAHUE
uH(pOpMaINH;
® 3HaKOMCTBO €O cepamu MpodheCcCHOHATBHOM JCATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOHU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 daca B Hezenmo), 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, YUUTelb JelaeT BHIOOp MPOBENEHHS JIAOOPATOPHBIX PadOT M OMBITOB C
yu€TOM HMHIUBUAYAIbHBIX OCOOEHHOCTEH O0O0y4aromuxcs, CIHMCKAa OSKCIEPUMEHTAIBHBIX 3aJlaHHiH,
IpeAyaraéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hU3HUKeE.

COJAEP KAHUE OBYYEHMUSA
9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe JBmkeHHe. MarepuanbHas Touka. Cucrema  orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JBH)KEHUA. PaBHOMEpHOE NpAMOJIIMHENHOE B KeHHE. HepaBHOMEpHOE TPSAMOJIMHEITHOE
nBukeHue. CpeaHsisi 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JBUIKEHHH.

VYckopenue. PapHoyckopeHHOE npsiMoauHelHoe aBkeHne. CBoOonHoe nagerue. OnbITe [amunes.

PaBHOMepHOE nBHXKEeHHE MO OKpyx)HOCTH. Ilepuon m uacrota oOpamieHus. JIuneiiHas u yrioBas
ckopocTu. LleHTpocTpeMHuTENbHOE YCKOPEHHUE.

Ilepsbiii 3akoH Heroronma. Bropoit 3akoH HerotoHa. Tperuit 3axkon Hsrorona. IlpunHnmn
CYTIEPIIO3ULINH CHIL.

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

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

PaBHOBecue MatepuanbHOW TOUKH. AOCOMIOTHO TBEPHOE Temo. PaBHOBecue TBEPAOrO Tena C
3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

WNmnynbee Tena. M3menenue nMiyinbca. MMmnynbe cuibl. 3aKOH COXpaHEHUs! MMITylbca. PeakTuBHOE
JBUKEHUE.

Mexanuueckasi pabota U MOUIHOCTb. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBsi3b dHEPTruu |
pabotsl. [loTeHnmanbHas 3Heprus Tena, MOJAHATOr0 HaJl MOBEPXHOCThIO 3eMiH. [loTeHunanbHas sHeprus
ckaroil npyxuHbl. Kunernueckas sHeprus. Teopema O KMHETUYECKOM SHEPruu. 3aKOH COXPaHEHMUS
MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. Habmioienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHuE NyTel U TPAEKTOPHUM ABMXKEHHS OJHOTO M TOT'O K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEN OTCUETA.

3. H3mepeHune CKoOpoCTH U yCKOPEHHUS! IIPSIMOJIMHEWHOIO IBUYKEHHUS.



4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O ABHXKEHUS.

5. Ha6nronenue aBMKEHUs Tea Mo OKPY>KHOCTH.

6. HabmiogeHnne MexaHMYeCKHX SIBIICHHM, NPOUCXOMSIIMX B CHUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUH OTHOCUTENILHO KaOMHeTa (QHU3HKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBI.

8. Hab6nronenue paBeHCTBA CHJT IPH B3aUMOJICHCTBUN TEJI.

9. W3meHneHue Beca Tena IpU yCKOPEHHOM JIBUKEHUH.

10. Ilepenaua nmnysnbca Ipu B3aUMOJEHCTBUM TEI.

11. [IpeoOpazoBanust SHEPTUU NPU B3aUMOACHCTBUH TEIL.

12. CoxpaHeHre UMITYJIbCA PU HEYTIPYTOM B3aUMOICUCTBUH.

13. CoxpaHeHue UMITyJIbCa MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH.

14. Hab6nronenne peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHue MEXaHUYeCKOH SHEPTUH MPH CBOOOIHOM MaICHUH.

16. CoxpaHeHME MEXAaHUYECKOW SHEPrud MpH ABMIKCHHHM TeIa TMOJ JCHCTBUEM
MPY>KUHBI.

Jlabopamopnwvie pabomot u onvimel.

l. KoHcTpynpoBanue TpakTa JUisl pa3roHa U JAJIbHEUIIEr0 paBHOMEPHOIO JABHXKECHMUS
HIAPUKA WU TEJIEKKH.

2. Omnpenenenue cpeaHe CKOPOCTH CKOJIBXKEHHs OpycKa WM JABIKEHHS IIapUKa IO
HAaKJIOHHOM TIOCKOCTH.

3. OmnpeneneHue yCcKOpeHHUs Tea MPU PaBHOYCKOPEHHOM JIBUJKEHUU I10 HAKJIOHHOMU
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU NP PaBHOYCKOPEHHOM JBUKEHHUU
0e3 HaYaIbHOM CKOPOCTH.

5. [IpoBepka T'HMOTE3bl: €CIU NPU PABHOYCKOPEHHOM [JBM)KEHUH 0e€3 HayalbHOM

CKOPOCTH TYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHME MPOMEXKYTKHU
BPEMEHHU OJMHAKOBHI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHUS OT CHUJIbl HOPMAJIbHOTO
JaBJICHHUS.

7. Omnpenenenne ko3P hUITEHTA TPESHUS CKOTBKCHUS.

8. Omnpenenenue KECTKOCTU NPYKUHBI.

9. Omnpenenenne padOTHl CHIIBI TPEHHsS] NMPU PABHOMEPHOM JIB)KEHUH Teja 110
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI YIPYTOCTH TPH MOABEME TPy3a C MCIOJIb30BAHHUEM
HETOBM)KHOTO U TIOJBHKHOTO OJIOKOB.

1. N3ydenue 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexanuveckue KoJ1ie0aHUsSI M BOJHBI.
KonebartenbHoe apmxenne. OCHOBHbIE XapaKTEPUCTUKH KoJieOaHMil: Mepuoj, 4acToTa, aMILIUTY/a.
MaremMaTHuecKuil 1 Mpy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npM KojaedaTeaIbHOM JABHKCHUH.
3aryxaromue koyieOaHus. BeiHyX)aeHHbIE KoneOanus. Pesonanc. Mexanuueckue BoiHBL. CBOMCTBa
MEXaHUYeCKUX BOJH. IlpomonbHble UM moNepeuHble BONHBL. J[IMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4eCKHe BOJIHBI B TBEPJIOM TeJIE, CEHCMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpPa3BYK.
Hemoncmpayuu.
l. Habmonenue xonebanuii Ten moj AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habnronenne BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.
PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKU PE30HAHC.

ISARRANE N



Jlabopamopuvie pabomul u onvimel.

1. OrnpezenieHre 4acTOThl U IEPHOJ1a KOJIeOaH! MaTEMaTHIECKOTO MasTHHUKA.

2. OmnpezneneHye 4acTOTHI U MepHoJia KojaeOaHHH MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUN TIOBEIIEHHOTO K HUTH TPpy3a OT
JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH Tepuoja KoJeOaHWM NPYKHHHOTO MasTHUKA OT
Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TeproAa KojaeOaHuii Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbITEI, JAEMOHCTPUPYIONIUME 3aBHCHUMOCTh IE€pHOAa KOJIeOaHUW TPYKUHHOTO
MassTHUKA OT MAaCChI I'py3a U JKECTKOCTHU MMPY>XUHBIL.

7. N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Pa3nen 10. Di1eKTpOMAarHuTHOE 1M0JIe M JIEKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMArHUTHOE TOJI€. DJIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBa 3JIeKTpOMarHUTHBIX BoJH. Illkana
QJICKTPOMArHUTHBIX BOJIH. Hcnonb3oBanue SJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

DJleKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBolCTBA JIEKTPOMAarHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBaA CBETA.
Jlabopamopnuvie pabomot u onvimel.
1. N3ydenne cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIILHOTO Tee(OHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.

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

[Ipenomnenne cBera. 3akoH ImpelomileHHs cBeTa. [lolHOEe BHYTpPEHHEE OTpa)k€HUE CBETa.
Hcnonp30BaHnEe MOJHOTO BHYTPEHHETO OTPAXKCHMS B ONITUYECKUX CBETOBOJAX.

JIunza. Xop yueit B tuH3e. Ontudeckas cucreMa (oroarnmapara, MUKpOCKoIa U Teieckona. [ a3 kak
ONITHYECKAs CUCTEMA. bIN30pyKOCTh U JaIIBHO30PKOCTb.

Paznoxenne Oenoro cera B coekTp. Ombitel Hpiorona. CliokeHHE CHEKTPAIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
1. [IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.
2. OTtpaxxeHue cBeTa.
3. [Tomyyenne n300pakeHHiA B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. [Ipenomnenue cBera.
5. ONTUYECKUH CBETOBOJI.
6. Xon styueit B coOuparomeit JuHse.
7. XoJ Tydeil B pacCEerBAIOIICH JIMH3E.
8. [Monmyuyenne n300paskeHMit ¢ TOMOIIBIO JINH3.
9. [Tpuntun neiicTBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.
10. Mopens riasa.
1. Paznoxenune 6eoro cBera B CIIEKT).
12. [Tomyyenue 6em0ro cBeTa MpU CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimel.
l. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIyda OT yriia MaJeHusl.
2. N3ydeHne xapakTepUCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yriia MPEIOMIICHHS] CBETOBOIO JIy4ya OT yriia MaJieHus
Ha TPaHUIIE «BO3IYX—CTEKIION.
4. [Tonydenne n300paxeHuii ¢ MOMOIIBIO COOUPAFOIIEH JIMH3BI.
5. Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.



6. OMnBITHI IO PA3JIOKEHHIO OEJIOT0 CBETa B CIIEKTP.
7. OmnbITHl 10 BOCHPUSTHIO LIBETA MPEIMETOB IIPU UX HAOIIOAECHUU Yepe3 LBETOBbIE
(GUIBTPEIL.
Pa3gen 12. KBaHTOBLIE SIBJIEHUS.
OmnsiThl Pezepdopna u nmnanerapHas mojens aroma. Mogens atoma bopa. Mcnyckanue u norsomnieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.
PagnoaktuBHOCTh. Anbda, OeTa- u ramMma-u3nydenus. CtpoeHue aToMHoro siapa. HykiionHas Mmonenb
aTOMHOTO sapa. M3oronsl. PagnoaktuBHble npeBpaiuenus. lleproa nomypacnanga aToMHBIX sa€ep.
SAnepHble peakuuy. 3aKOHBI COXPAaHEHUs 3apsI0BOTO U MacCOBOTO YMCEI. DHEPIUs CBSI3M aTOMHBIX
saep. CBsi3b Macchl ¥ 3HEpruM. Peakuuu cuHTe3a U aesieHus saaep. Mcrounuku sneprum CosiHIa v 3BE3/.
Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.
l. CreKTpbl U3J1y4€HNUs U TOTJIOIICHHUS.
2. CneKTpbl pa3IMYHbIX Ta30B.
3. CnexTp BogoOpo/a.
4. Hab6nronenue tpexoB B kamepe Bunbcona.
5. Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.
6. Perucrparnus nznydeHus: IpUpOAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. Hab6nronenue CrutonHbIX U TMHEHYAThIX CIIEKTPOB U3TyUCHHUS.

2. HccnenoBanue TpeKoB: MU3MEPEHUE HYHEPTUM YAaCTHUIBI 110 TOPMO3ZHOMY IyTH (1O
dboTorpadusam).

3. W3mepenne paanoakTHBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000IAKOIIUI MOTYJIb.

[ToBTOpuTENnbHO-0000IIAIOMMIT  MOAY/Ib TMpEAHA3HAYEeH JUIS CHUCTEeMaTH3allukl M O00O0OIEHHS
MPEIMETHOTO COJEP’KaHUS M OIbITa JEATEIbHOCTH, MPUOOPETEHHOTO MpU M3YYEHHH BCEro Kypca
¢u3ukn, a Takke Uil TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY IO (U3MKe IJs
0o0ydJaronuxcs, BRIOPaBIINX 3TOT YUCOHBIN MPEIMET.

[Ipu n3ydeHun 1aHHOTO MO PEANHU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIbI IESTEIHOCTH, HA OCHOBE
KOTOpBIX OOECreunBaeTcsi NOCTHXKEHUE MPEAMETHBIX M METanpeIMETHBIX IJIaHUPYEMbIX Pe3yJbTaTOB
o0y4yeHus, (OPMHPYETCS €CTECTBEHHOHAay4yHass TIPaMOTHOCTb: OCBOCHHME HAayYHBIX METOJOB
WCCIIEIOBaHUS SBJICHUN MPUPOABLl U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (PU3MUYECKHUE SBICHUS,
MIPUMEHSS TOTy4YeHHbIE 3HAHU, PEIIaTh 3a7a4l, B TOM YHCIIEe KaYeCTBEHHBIE M SKCIICPUMEHTAJIbHBIE.

[TpyuHIMNIHATBHO NEATENbHOCTHBIA XapaKTep TaHHOIO pasliela pealu3yercs 3a CuéT TOro, 4To
o0ydJaroIuecst BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIPeJUIaraercs:

Ha OCHOBE IMIOJIYYCHHBIX 3HAHUU pAcClO3HaBaTh M HAay4yHO OOBSICHATH (hHU3MUECKUE SIBJICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METOJbl MUCCIENOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHUCIE ISl IPOBEPKU
TUIIOTE3 U NOJTYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OO0BSACHATH HAyYHbIE OCHOBBI HanboJiee BayKHBIX JOCTUKEHUM COBPEMEHHBIX TEXHOJIOTUH, HapUMeEp,
MPAKTUYECKOTO MCIOJB30BAHUS PA3UYHBIX HCTOYHMKOB PHEPTMU HA OCHOBE 3aKOHA INPEBPAIICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHH.

INIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUS IPOI'PAMMBLI 110 ®U3BUKE HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

N3yuenne ¢u3ukum Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS HAIPaBICHO HA JIOCTHKEHHUE
JIMYHOCTHBIX, MCTANTPCAMCETHBIX U IPCAMCTHBIX 06pa30BaTeanbe PE3yJIbTATOB.

B pesynbrare u3ydenusi GpU3MKA Ha yPOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus y 00ydaromerocs OyayT
c(hOpMHUPOBAHKI CIEAYIONINE JIMYHOCTHBIE PE3YIbTATHI B YACTH:

o 1) naTpuoOTHYECKOr0 BOCIUTAHUSA:



o - IPOSIBJICHUE UHTEPECa K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3NUECKOM
HaYKU;

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

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

o - TOTOBHOCTH K aKTUBHOMY y4YacCTHIO B 00CYKICHUN OOIIECTBEHHO 3HAYUMBIX M 3THYECKUX
npo0JieM, CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHEHHEM JOCTHKCHUN (PH3UKU;

o - OCO3HAaHME BaXXHOCTH MOPAJIBHO-ITUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YYEHOTIO;

° 3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

o - BOCHPUSATHE ICTETHUECKUX KauecTB (PU3MUECKON HayKH: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

o 4) 1eHHOCTH HAYYHOT0 MO3HAHHUSA:

o - OCO3HAaHHE IEHHOCTH (PU3MUECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHMUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUILIEH COCTABIIAIONIEH KYJIbTYpPHI;

o - pa3BUTHE HAYYHOMU JI0003HATEILHOCTH, HHTEpPECa K UCCIEA0BATENbCKOM IeATENbHOCTH;

o 5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOTO 0JIATONMOTYYHSI:

o - OCO3HAaHME LEHHOCTH 0e30macHOro oOpasa >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM

MHpE, BAXKHOCTH MPaBUJI O€30MacHOrO 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 4esioBeKa;

o 6) Tpy10BOr0 BOCIMTAHMS:

J - aKTHBHOE y4JacTHe B PEHICHUH MPAKTUIECKUX 3a/1ad (B paMKaxX ceMbH, 00pa3oBaTeIbHON

OpraHu3aIiy, TOpoa, Kpasi) TEXHOJIOTUIECKON M COMAIBHOW HAPABICHHOCTH, TPEOYIONINX B TOM
guclie U GU3NYECKUX 3HAHU;

o - UHTEpeC K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuii, CBA3aHHbBIX ¢ (PU3UKOM;
o 7) 3K010THYECKOr0 BOCTIMTAHUSA:
o - OpHEHTAlUsl Ha IMpPUMEHEHHEe (U3NYECKHX 3HAHWUN JUIS pELIeHUs 3aJad B 00JIaCTH

Opr)K&IOLLICfI CpeAanl, IUIAHUPOBAHHA IOCTYIIKOB H OLCHKU HX BO3MOXHBIX HOCJIC,Z[CTBI/Iﬁ JJIA
OKpYKalollei cpebl;

o - OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTeH UX peleHHs;

J 8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHOI M MPUPOIHON cpelbl:

J - TOTPeOHOCTh BO B3AaUMOACWUCTBUHU TIPU BBHIMOJIHEHUH HCCICIOBAHUNA U IPOEKTOB
¢u3nUecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

. - IOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Uepe3 MPAKTUYECKYIO 1EATEIbHOCTD;

o - TOTpPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHWUU, B TOM 4YHcie (HOPMYIUPOBATH HJIEH,
HOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

° - 0OCO3HaHHE e(UITMTOB COOCTBEHHBIX 3HAHWN W KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

. - IUVTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

. - CTpeMJICHHE AaHAJIU3UPOBaThb U BBUBIATH B3aMMOCBSI3U IPHPOJBI, OOILIECTBA H
9KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

o - OLICHKAa CBOMX JACMCTBUM C Y4€TOM BIIMSAHMS Ha OKPYXAIOLIYI0 Cpely, BO3MOXKHBIX

1J100aTbHBIX TOCIEICTBHHA.
METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOoeHHs TporpamMmbl 1Mo (PM3MKE HAa yPOBHE OCHOBHOTO OOIIET0 OOpa3OBaHUS Y
oOyyarorierocst 0yayt copMupoBaHbl MeTanmpeIMeTHbIE Pe3yJabTaThl, BKIIIOYAIOIINE TO3HABATEIHHBIE



YHHUBEpCaJbHbIe Y4eOHBIC JEeHCTBUSA, KOMMYHHMKATUBHBIE YHHUBEpCaJbHbIE Yy4yeOHBbIE JICHCTBHS,
pEryasTHUBHbBIC YHUBEpPCAJIbHbIE yueOHbIE AEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe efiCTBHS

Ba3oBrble JJornueckue aeicTBUA:

® BBISBIISATH U XaPaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKHA OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(UKAIMKA, OCHOBAHUS JUIsi 0000IEeHUS U
CpaBHCHHS,

® BBISBIIATh 3aKOHOMEPHOCTH WM TMPOTHBOPEUYUS B pacCMaTpUBAEMbIX (hakTaxX, NAaHHBIX MU
HaAOJIOCHUSX, OTHOCSIIMXCS K (PU3UICCKUM SIBICHUSIM;

® BBISBIISATh TPUYUHHO-CIICICTBEHHBIC CBSI3M TPH HW3YYCHUU (U3HUECKUX SIBICHUU W
MPOIECCOB,  JieNaTh  BBIBOJABI C  HWCIOJB30BAHWEM  JEAYKTHUBHBIX W  HHIYKTUBHBIX
YMO3aKIIOYCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (DU3HMUECKUX BEIIUYMH;

® CaMOCTOATEIILHO BBIOMpPATh CIOCOO pemieHus y4eOHoW (u3nueckod 3amaun (CpaBHECHHE
HECKOJIbKUX BapUaHTOB PEIICHHs, BHIOOP HAWOOJee MOAXOSIICTO ¢ YIETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

® HCIIOJTH30BATh BOIIPOCKHI KaK UCCIICIOBATEILCKUN HHCTPYMEHT MTO3HAHUS;

® MMPOBOJIUTH MO CAMOCTOSITETFHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NICCKUIA
AKCIIEPUMEHT, HEOOJIBIIIOE HCCTeI0BaHNe (PU3HUECKOTO SIBICHHUS,

® OIICHMBAaTh Ha TPUMEHHMOCTh M JOCTOBEPHOCTh WH(OPMAIHIO, TOIYYECHHYIO B XOJIE
WCCIICIOBAHMSI WJTH DKCIICPUMEHTA;

® CaMOCTOATEIHHO (POPMYITUPOBATH 0OOOIIEHUST U BBHIBOJBI IO PE3ylIbTaTaM MPOBEAEHHOTO
HaOII0ICHUS, OTBITA, UCCIICIOBAHHS,

® [IPOTHO3MPOBATh BO3MOXKHOE JAJbHEHIIee pa3BUTHE (U3NYECKHX TIPOIECCOB, a TaKKe
BBIIBUTATh MIPE/IMOJIOKEHUsI 00 UX PA3BUTUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Patora ¢ undopmaunmeii:

® MPUMEHSTh PA3IMYHBIC METONbI, MHCTPYMEHTHI M 3alpoChl MPH TOUCKE U OTOOpE
nH(OpPMALUY WU TaHHBIX ¢ YYETOM MpeUI0KEHHOM yueOHoM (pusnueckoit 3a1auu;

® AHAIM3HWPOBATh, CHCTEMATHU3MPOBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO PA3ITUIHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

® CaMOCTOATENBHO BBIOMPATh ONTHUMANBHYIO (OpMY TMpelncTaBleHUs] HWHPOpPMALUU U
WJUTIOCTPUPOBATH pPEIIaeMble 3aa4 HECIIOKHBIMU CXEMaMH, JUarpaMMaMu, HHOU rpadukoil u
NX KOMOMHAIAAMU.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE JeliCTBHUS:

e B x0j1¢ 00CYX/IeHHsI y4eOHOTro MaTepuala, pe3yabTaToOB Ja0OPaTOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMO TEMbl M BBICKAa3bIBAaTh HJICH, HAIICJICHHBIC Ha
pelIeHre 3aJa91 1 OoJIJIepKaHKe 0J1aroKenaTeIbHOCTH OOIICHMS;

® COMOCTABIISITh CBOM CYXKICHHS C CYXICHHSIMH JPYTHX YYacCTHUKOB JHAjora,
OOHapyKUBaTh PA3JININE U CXOJCTBO TO3HIINH;

® BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

o MyOJIWYHO MPEJICTABIISITh PE3YNIBTATHI BHITOIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCTIEI0BaHMS, TIPOCKTA);

® MOHMMAaTh U UCMOJH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIAWUBUAYAIBHON pabOTHI TpH
pelIeHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBL;

® IPUHUMATh IIEJIM COBMECTHOW JESATETHHOCTH, OpPraHW30BHIBATH JEHCTBHS 1O e€
JTOCTIDKEHUIO: PaCIpeelsiTh POJIH, 00CY)KIaTh MPOLECCH M Pe3yJIbTaThl COBMECTHON padoTHI,
0000111aTh MHEHU HECKOJIBKHUX JIIOIEI;



® BHITNIOJHATH CBOIO YacThb pabOTHI, JOCTUTas KAayeCTBEHHOTO pe3yiabTara IO CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYSI CBOU ACUCTBUS C APYTUMHU WIEHAMHU KOMaH/IbI;

® OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSM, CAMOCTOATEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA

Camoopranuszanms:

® BBISBIISATH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYalHsX, TPEOYIOMIUX JUISl PEIICHHS
¢bu3nUecKux 3HAHUMH;

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

® CAaMOCTOATEIBHO COCTABISITH AQITOPUTM pelieHus (U3MYECKON 3aJaud WM IIJIaHa
UCCIENOBaHUsI C Y4YETOM HUMEIOUIMXCS PECYpCcOB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHUPOBATH MpeaaraeMbie BApUAHTHI PEIICHUM;

e JieNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJ1b, IMOLMOHAIBbHBIN HHTEJJICKT:

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

® OOBSICHITh PUYUHBI JOCTIKEHUSI (HEJOCTHKCHHSI) PE3YyJIbTaTOB JESTEIBHOCTH, aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

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

® OLIEHUBATh COOTBETCTBHE PE3yJIbTATA IIEJIU U YCIOBUSIM;

® CTaBUTH ce0si HA MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WM JUCKYCCHH Ha HAYYHYIO
TEeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTo;

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

NPEAMETHBIE PE3YJIbTATbBI
K xonmy oOyueHust B 9 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTDH Y O0YUYAIOIINXCS YMEHUMN:
® JICIIOJIb30BATh IIOHATHUA: CUCTEMA OTC‘-IéTa, MaTcCpHraJIbHaA TOYKa, TPACKTOpUA,
OTHOCHUTEJIbHOCTh MEXaHHUECKOTO IBMXKEHUS, nedopmanus (ynpyras, IUacTHUEcKasi), TpeHHe,
[EHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBépI[OG TCJIO, HCHTP TAXKCCTH TBépI[OFO TCJIa, PaBHOBCCHUC, MCXAaHUYCCKUC KOHe6aHI/I$I X BOJIHBI,
3BYK, HHQPaA3BYK U YJIbTPa3BYyK, AJIEKTPOMAarHUTHBIC BOJHBI, ITKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATbHO30PKOCTbh, CIIEKTPBI UCITyCKaHUS U TOTJIONICHUS, anbda, Oera- u
raMMa-Hu3JIydeHUs], U30TOIBI, SICPHAsT YHEPTCTHKA,;
® pa3IMyaTh sBJIICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE TIPSMOJIMHEHHOE JIBUXKEHHE, CBOOOAHOE TaJCHHUE Tell, pPaBHOMEPHOE
IBIDKEHUE IO OKPYKHOCTH, B3aMMOJCWCTBUE TeEJI, PEaKTUBHOE JBHKCHHE, KojeOaTeIbHOe
IBIDKEHUE (3aTyxarolllie M BBIHYXJIEHHBIE KOJIOaHUs), PE30HAHC, BOJIHOBOE JBHKEHHE,
OTpaXCHHE 3BYKa, MPSIMOJIMHEHHOE pPaCHpOCTPaHEHUE, OTPaKEHUE W TIPEIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpPaXCHHE CBETa, PA3JIOKEHHE OENoro CBETa B CHEKTP U CIOXKEHUE
CTIIEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTh, BO3HUKHOBCHHE
JMHENYaToOro CHeKTpa H3JydyeHUs) MO ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHUE;



® pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3NYECKUX SIBICHUH B OKpY)KaIoILeM MUpe (B TOM
yuciae (U3NYecKHe SBJICHUS B MPHUPOJE: MPUIUBBI M OTIHBBI, JBMKEeHUE IaHeT COoJIHEYHOH
CHCTEMBl, PEaKTHMBHOE [BM)KCHUE JKUBBIX OPraHHW3MOB, BOCIPHUSATHE 3BYKOB KMBOTHBIMH,
3eMJIETPSACEHNE, CEMCMMUYECKHE BOJIHBI, IIyHAMH, 3XO0, LIBETa TEJl, ONTUYECKUE SIBJICHUS B
npupoje, OHOJOrMYecKoe JeWCTBUE BUAMMOIO, YIbTPa(UOIETOBOIO M PEHTTEHOBCKOIO
W3TYyYCHUH, ECTECTBEHHBIM paJMOAKTUBHBIM (POH, KOCMHUYECKHE JIyYd, paJAHOaKTHBHOE
U3Iy4YeHUE TPUPOAHBIX MUHEPAIOB, JEHCTBHE PpaJAMOAKTHUBHBIX H3IY4YEHUH Ha OpraHu3M
YeJI0BEKa), IIPU ATOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B YUE€OHYIO, BBIICIATH CYIIECTBEHHBIE
cBolicTBa (MpU3HAKHN) GU3MUECKUX SBICHHM;

® ONKCHIBAaTh M3yYCHHBIC CBOWCTBA TeJN M (DU3WYECKHE SIBICHUS, UCIONB3YS (pU3MUECKue
BEJIMYMHBI (CPEHASI U MTHOBEHHAs! CKOPOCTH TeJla IPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
HepeMeIleHle, IMyTh, YIJIOBas CKOPOCTb, CHUJa TPEHMs, CHUJa YHNPYTOCTH, CHJIA TSXKECTH,
YCKOpPEHHE CBOOOTHOTO TaJeHHs, BEC Tela, MMITYJIbC Tejla, UMIYJIbC CHIIbI, MEXaHHYecKas
paboTa U MOIINHOCTb, MOTEHIMAJIbHASI PHEPIUs Tejla, NOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH,
MIOTEHLIMAJIbHAS 3HEPIUs C)KATOM MpYKUHBI, KUHETUYECKass SHEPIUs, IOJHAs MEXaHW4ecKas
SHEprus, MEepUuoJ M YacToTa KoJIeOAaHMH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, NOKa3aTelb NPEJOMJIEHUS CPElbl), IPU ONUCAHUM IMPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI UCIOJIb3YEMbIX BEJIMYHMH, 0003HAUYEHUS U €IMHULBI (PU3UYECKUX BEJIMYHUH,
HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JNAHHYIO (PU3NYECKYIO BEIMUYUHY C JAPYTMMH BEIMYMHAMU,
CTPOUTH TPa(QUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUUUH;

® XapaKTEepHU30BaTh CBOMCTBA Tel, (U3WYECKHE SIBICHUS W MPOIECCHI, UCIONb3Yys 3aKOH
COXPAHEHHUs PHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHMS, NPUHLMUII CYNEPIO3ULIMNA CHJI, IPUHIIUII
otHocuTesnbHOCTH [amunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHsS MMITYJbCA, 3aKOHBI
OTpPaKEHUS U INPEJIOMIIEHHS CBETa, 3aKOHBI COXPAHEHMsI 3apsS0BOIO M MAacCOBOIO UHMCEN IPU
AJICPHBIX pEaKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllUCBIBATh €r0
MaTEMaTHYECKOE BBIPAXKEHHUE;

® 00BACHATH (U3NYECKHE MTPOLIECCH] U CBOICTBA T€J, B TOM YUCJIE U B KOHTEKCTE CUTYyallUil
IIPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTh
00BsICHEHUE U3 2—3 JIOTMUECKUX IIaroB C ONOpoi Ha 2—3 M3y4YCHHBIX CBOMCTBA (PU3NUYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacyéTHbIE 3a7auu (OMHMPAIOIIMECs Ha CHCTEMY M3 2—3 ypaBHEHUH), UCIIONb3Ys
3aKOHBI U (DOpMyJibl, CBs3bIBalOIIME (PU3MYECKHE BEJIMYMHBL: HAa OCHOBE aHajIM3a YCIOBUS
3aJjaud 3alKChIBaTh KPaTKOE YCIIOBHE, BBIABISATH HEJOCTAIOIIME WM HM30BITOYHBIC JAaHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl PELICHUs, IPOBOIUTh PACUEThl U OLIEHUBATh
PEATMCTUYHOCTD MOJYYCHHOTO 3HaUCHHs (PU3MUeCcKOl BEIMUHMHBI,

® pacro3HaBaTh IPOOJIEMbI, KOTOPblE MOKHO PELIMTH MPU MOMOIIU (PU3UYECKHX METOJIOB,
UCIOJb3ysl OINUCAaHME HCCIENIOBaHMS, BBIACIATh IMPOBEPSIEMOE IPEANOJI0KEHNE, OLCHUBATh
IIPaBWIBHOCTh IOpSAAKA IPOBENEHUS HCCIEAOBAHUS, J€1aTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U ONBITOB;

® [IPOBOJIUTH OMBITHI IO HAOMIOAECHUIO (PU3UYECKUX SBICHUN MM (PU3MUECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHMsI SHEPIUH, 3aBUCUMOCTb IEpHOAA
KoJIeOaHUH TPYKUHHOI'O MAasATHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYIbl MalblX KojeOaHWid, NMPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3ioKeHUe
0enoro cBera B CIEKTp, M3yYEHHE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOWCTB
n300pakeHUs] TpeaMera B coOuparomieil JiuH3e, HAOMIOACHHWE CIUIOIIHBIX W JIMHEHYaThIX
CIEKTPOB H3JIYYCHHS): CaMOCTOSATEIbHO COOMpaTh YCTAHOBKY W3 HW30BITOYHOTO Habopa
000pyI0BaHUs, OIMCHIBATH XOJ] OIBITA U €r0 Pe3yabTaThl, (HOPMYIHUPOBATH BHIBOIBI;
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® [IPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX HM3MEPEHMH, OIpeenss CpeaHee
3HaUEHUE U3MEepsieMOi BeIMUUHBI ((POKYCHOE paccTossHuE COOMPAIOIIEH JTHH3bI), 000CHOBHIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPHUOOopa);

® [IPOBOJIUTh HCCIIEZOBAaHUE 3aBUCUMOCTEH (PU3NUYECKUX BEIMYUH C HCIOJIH30BAHUEM
NPSMBIX U3MEPEHUIl (3aBUCUMOCThH IYTH OT BPEMEHM IpPU PABHOYCKOPEHHOM JBIDKEHHM 0e3
HAYaJlbHOM CKOpOCTH, Mepuoaa KojeOaHWi MaTeMaTHUYeCKOro MasiTHHUKa OT JJIMHBI HUTH,
3aBHCHMOCTH yIjIa OTPAKCHHSI CBETa OT YIJIa MaJICHUS U YIJia MPEJIOMIICHHS OT YIJia MaCHHs):
IUIAHUPOBATh HUCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PUKCUPOBATH PE3YIbTAThI
MOJIYYEHHOM 3aBUCUMOCTU (DPM3MUECKUX BEIMYUH B BHUJIE TAOIUIl M TPaPUKOB, JIETaTh BBHIBOJIBI
0 pe3yNibTaTaM HCClIeOBaHMUS;

® [IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIHUYUH (CpeIHss CKOPOCTh U YCKOPEHUE
Tela TMpPH PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOpEHHE CBOOOIHOTrO MaJaeHus, XECTKOCTh
MPYXUHBI, KOYPPUIIMEHT TPEHUSI CKOJIBKEHHUS, MeXaHndyeckasi paboTa U MOIIHOCTh, YacTOTa U
nepuosl KojeOaHMM MaTeMaTH4YecKoro M TMPYXKHUHHOTO MAasSTHHKOB, ONTHYECKas CHJIa
coOuparomeld  JIMH3BI, PATUOAKTUBHBIA  (OH): TUIAHMPOBATH H3MEPEHHUsS, COOMPATH
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M  BBINOJHATH H3MEPEHMA, CJenysd NpeasioKEHHON
WHCTPYKLWHU, BBIYUCIATh 3HAYEHHE BEIMYMHBI M aHAIM3UPOBATh MOJYyYEHHBIE PE3YNbTaThl C
y4E€TOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN;

e cOONMIONIaTh TIpaBWJIa TEXHUKH O€30MacHOCTH Tpu  paboTre C  J1abopaTOpPHBIM
o0opynoBaHUEM;

® paznuy4aTh OCHOBHBIE NMPU3HAKM M3YyYEHHBIX (PU3NYECKUX MOJENel: MaTepuanbHasl TOUKa,
abcomoTHO TBEPOE TEJIO0, TOYEUHBIN MCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO S1/1pa;

® XapaKTepU30BaATh MPUHIMIIBI AEHCTBUS U3yYECHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OMOpOM Ha WX ONucaHUs (B TOM YHMCIE: CHHUIOMETp, AATYUKU TOJOXKEHHS, PACCTOSHUA U
YCKOpPEHHS, pakeTa, 5XOJIOT, OYKH, MEpUCKOMN, ¢OoToanmapar, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOIN, J03UMETp, kKamepa BuiabcoHa), MCHOib3ys 3HAHUS O CBOWCTBAX (U3NYECKUX
SBJICHUIA U HEOOXO0UMBbIe (PU3HUECKUEe 3aKOHOMEPHOCTH;

® LCMOb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUUYECKHUX YCTPOICTB,
U3MEpPUTENbHBIX MPUOOPOB W  TEXHOJOTMYECKMX TMPOIECCOB MpU pEHIeHHH y4deOHO-
MPAaKTUYECKHX 33]a4, ONITUYECKUE CXEMBbI JIJIsl OCTPOCHUS U300paKeHUH B IJIOCKOM 3epKajie U
coOuparoiei JTuH3e;

® MPUBOAWTH TPUMEPHl (HAXOAUTH HMHPOPMAIIMIO O TPUMEpax) MPaAKTUIECKOTO
UCTOJIb30BaHUs (PU3NUECKUX 3HAHUI B MMOBCETHEBHOM JKM3HU JUIs oOecrieueHus: 0€30MacHOCTH
npu oOpalleHuu ¢ mpuOopaMu M TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHs 310pPOBbS U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYKaIoOIIe cpejie;

® OCYLIECTBIATH MNOMCK uHpopMauuu ¢Qusuueckoro coaepxanuss B VHTepHere,
CaMOCTOSITENILHO  (OpMYNUPYsS  TOUCKOBBIA  3alpoc, HAXOAUTh NYTH  ONpPEIEICHUS
JOCTOBEPHOCTH TOJIy4eHHON MH(POpPMAIMK HA OCHOBE UMEIOLINXCS 3HAHUH U JIOTIOJTHUTEIBHBIX
HUCTOYHUKOB;

® HCIIOH30BaTh IMPH BBIMOJHEHUU YYEOHBIX 3aJaHU HAyYHO-TIONYJSPHYIO JHTEpPaTypy
¢u3nyeckoro coaep)kaHus, CIpPaBOYHBIC MaTepHajbl, pecypchl cetu VIHTepHEeT, BiaieTh
npuéMaMu KOHCIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHus MHPOpPMAIMK U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYT'YIO;

® co3/laBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaLUU U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COAEp)KaHus, MyOIMYHO NPEACTaBIATH PE3yIbTaThl
MPOEKTHOM WJIM HCCJEeI0BATENIbCKONW JIEATEIbHOCTH, TMPU 3TOM TPaMOTHO HCHOJIb30BaTh
W3YYCHHBIN OHATUHHBINA anmapar u3y4aeMoro pasjena (GU3uKu U COMPOBOXKAATH BBHICTYIIIICHHE
MPE3CHTAIMEN ¢ YIETOM 0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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K xoHumy oOyuenuss B 9 kJacce TIpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIUXCA YMEHUI:

® 1CIIOJIb30BaTh MOHATHS: CUCTEMa OTCUYETA, MaTepuaibHasi TOUKa, TPACKTOPHUS, OTHOCUTEIHHOCTh
MEXaHUYECKOTO JIBHXKEHUS, nedopMmanus (yrnpyras, IacTH4ecKas), TpeHUE, HEHTPOCTPEMUTENbHOE
YCKOpPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, a0COMIOTHO TBEPIOE TEJO, LEHTP TAKECTH
TBEPAOrO Tella, paBHOBECHE, MEXaHMYECKHE KojeOaHus M BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK,
AJIEKTPOMATrHUTHBIC BOJIHBI, IIIKAJa JIEKTPOMArHUTHBIX BOJH, CBET, OJTU30PYKOCTh U JATBHO30PKOCTb,
CHEeKTPbl HCIYCKaHMsSI M TOIJIOIIEHUs, anb(a, OeTa- M ramMma-u3JIy4deHHs, H30TOIbI, sAepHas
SHEPreTUKa;

® paznuyaTh sABJIEHUS (pPaBHOMEpHOE U  HEpPaBHOMEpPHOE NPSMOJIMHEHHOE JIBHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBU)KEHUE, CBOOOIHOE MajJIeHHe Tell, pPABHOMEPHOE JIBMKEHHUE 110
OKPY>KHOCTH, B3aUMO/JICHCTBUE TEJI, PEAKTUBHOE JBWKEHHE, KojeOaTeIbHOe IBIKEHUE (3aTyXalomue
U BBIHY)XJIEHHBbIE KOJeOaHus), pe30HaHC, BOJIHOBOE JBMKEHHE, OTPAXCHHUE 3BYKA, NMPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAaXXEHUE U IPEJOMIICHUE CBETA, IOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnoxkeHue Oejoro cBera B CHEKTP U CJIOXKEHHE CIEKTPalIbHBIX IIBETOB, IUCIEPCHS CBETa,
€CTECTBEHHAsI PAJUOAKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHMYATOrO CIEKTPa M3IIY4YECHHs) 1O OMHCAHUIO
UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE;

® pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MYECKHX SBJICHHA B OKpYXaromem Mupe (B TOM
gyrcne (u3uveckue SBICHHUS B TMPUPOAC: NPUIMBBI M OTIUBBL, JBIKeHHE TutaHeT CoTHEYHOU
CUCTEMbI, PEaKTUBHOE JBM)KCHHME JKUBBIX OpPraHM3MOB, BOCHpPUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSACEHNE, CENCMUYECKUE BOJIHBI, I[yHAaMH, 3X0, I[BE€TA TE€J, ONTHUUYECKUE SIBICHUS B IPHUPOJE,
OuoJorMueckoe JeWCTBUE BUIUMOTO, YIbTPAQHUOJIETOBOIO M PEHTICHOBCKOIO U3Iy4YEHU,
€CTECTBCHHBIN PaJIMOAKTUBHBIN (DOH, KOCMUYECKHE JIy4d, PAAHMOAKTHUBHOE H3JIYYCHUE MPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PAaJIMOAKTUBHBIX M3IYYCHHUH Ha OpraHU3M 4eloBeKa), MPU 3TOM IMEPEBOIUTH
MPAKTUYECKYIO0 3a/lady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (DU3HUECKUX
SIBIICHHI,

® ONMCHIBATh H3YYCHHBIC CBOWCTBA Tel W (DU3UYECKHE SBICHUS, HCIOIB3YS (PUINUESCKUE
BEJIMYUHBI (CpeAHsii U MTHOBEHHAss CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBHUXKEHUM, YCKOPEHHE,
nepeMenieHne, myTh, YrjioBasi CKOPOCTh, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIa TSXKECTH, YCKOPEHUE
CBOOO/IHOTO TaJIeHUsI, BEC TEJa, UMITYJIbC Tela, UMIYIbC CUIIbI, MEXaHUYECKasi pad0Ta M MOIIHOCTD,
MOTEHIIMAJIbHAs SHEPIrus Tejla, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMalbHAs HSHEPTHUs
C)KaTOW TPY>KUHBI, KUHETUYECKAss SHEPrusi, IMOJIHAsT MEXaHWYeCKas SHEprus, Mepuoj M 4YacToTa
KojeOaHui, [JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA4, CKOPOCTh CBETa, IOKa3aTeib
MIPEIOMIICHUSI CPENbl), MPU OMHCAHUU TMPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICT UCTHOIB3YEMBIX
BEJIMYMH, OOO3HAUYEHUS U €IUHUIBI (PU3MYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOILINE
JaHHYI0 (U3HYECKYI0 BEIWYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpaduKud HM3y4EeHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEITUUHH;

® XapaKkTepU30BaTh CBOWCTBAa TeN, (U3WUECKHUE SBICHHUS M TMPOIECCHl, HCIONB3YysS 3aKOH
COXPAaHEHUS HHEPruH, 3aKOH BCEMUPHOrO TATOTEHUS, NPUHIUI CYNEPIO3ULUU CHJI, TPUHIUI
oTHOcUTenbHOCTH ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAacCOBOTO YHCEN MPU SIACPHBIX PEAKIUSAX,
IpyU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKCHHUE;

® OOBSCHATH (PU3MUECKHE MPOLECChl M CBOMCTBA TEN, B TOM 4YHCII€ M B KOHTEKCTE CHUTYyalluil
MPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BbIABIATh NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
00BsCHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3UUECKUX SBICHHM,
($U3MIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEHH;
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e pemaTh pacyETHbIC 331a4M (OMUpAIOLIMecs Ha CHCTEMY U3 2—3 ypaBHEHHI), UCIIOIb3Ys 3aKOHBI
1 (OpMYJIBI, CBS3BIBAIONINE (PH3UUECKUE BEJIMYMHBI: HA OCHOBE aHAJHM3a yCJIOBUS 33Jjaul 3aIUCHIBAThH
KpaTKo€ YCJOBUE, BBIABIATh HEJOCTAIOIIME WJINM W30BITOYHBIC JaHHBIE, BBIOMpATh 3aKOHBI H
bopmynbl, HEOOXOAWMBIE JUIS PEIICHUS, MPOBOIUTH pAacY€Tbl U OICHHWBATh PEATMCTUYHOCTD
MOJIyYEHHOT0 3HaUCHMsI (PU3NUECKON BEIINUHHBI,

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHIMTh TNPU IMOMOIIM (PHU3UUECKUX METOMOB,
UCTOJNB3ysl ONHCAHHE HCCIEOBAaHUS, BBIACIATh IPOBEPSEMOE IPEANOJIOKEHHE, OIICHUBATh
IIPABUIILHOCTD MOPSIKA IPOBEIECHUS UCCIEI0BaHUS, J€aTh BbIBO/IbI, HUHTEPIPETUPOBATH PE3YIbTATHI
HaOJII0ICHUI U OIIBITOB;

® [IPOBOJIUTh ONBITHl MO HAOMIONEHHIO (DPU3MUYECKUX SBJIEHUH WM (U3NYECKUX CBOMCTB Tel
(u3ydeHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHHMsS SHEPruM, 3aBUCUMOCTh IEpHOZA
KosIeOaHUH TPY>KUHHOTO MAasTHHUKAa OT MAacChl Ipy3a M KECTKOCTH NMPYXHUHBI M HE3aBUCUMOCTH OT
aMILTUTY/bI MaJIBIX KOJIEOAHUH, IPSIMOJIMHEHHOE pacpoCTPaHEHHE CBETa, Pa3yioKeHHe 0enoro cBera
B CIIEKTp, U3y4YCHUE CBOICTB M300paKEHUS B IUIOCKOM 3€pKajie M CBOWCTB M300pakKeHUs MpeIMeTa B
cobuparoliell 1MH3e, HaOMI0IeHNE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB U3ITyYEHHs): CAMOCTOSTENILHO
coOupaTh yCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYJOBaHHUS, OMMCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOBI;

® [IPOBOJIUTH NPH HEOOXOAMMOCTH CEPHIO MPSAMBIX W3MEPEHUH, ONpenessis CpelHee 3HAaueHue
n3MepsieMol BeNMMYuHBI ((POKYCHOE pAcCTOSHHE COOMPAOIICH JIMH3BI), OOOCHOBBIBATH BBIOOD
crniocoba nu3MepeHus (M3MEepUTEIbLHOr0 Ipudopa);

® [IPOBOJIUTh MCCJIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEJIMYMH C MCIOJIb30BAaHMEM HPSIMBIX
U3MEpEeHUH (3aBUCHUMOCTh IIYTH OT BPEMEHM INPH PABHOYCKOPEHHOM [BM)KEHUHM 0€3 HaudalbHOM
CKOpPOCTH, Nepuojia KojeOaHWi MaTeMaTHMYecKOro MasTHUKAa OT JUIMHBI HHUTH, 3aBHCHMOCTH Yyrja
OTpPaKEHMsI CBeTa OT yIja MNaJeHUs M yrja MpeJoMJIeHHs OT YyIyla NaJeHUs): IUIAHUPOBAaTh
HCCIIE/IOBAaHHE, CAaMOCTOSATENIBHO COOMpPATh YCTAaHOBKY, (UKCHUPOBATh pE3yJIbTaThl IOJIYYECHHOM
3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJIE TAOMUI] U rpaUKOB, J1eNaTh BBIBOJBI IO pe3ysbTaTaM
UCCIIC/IOBaHMUS;

® [IPOBOJIUTh KOCBEHHBIC N3MEPEHUS (PU3MUECKUX BETUYUH (CPEAHsIsl CKOPOCTh U YCKOPEHHE Tela
IPU PaBHOYCKOPEHHOM JIBUXKEHHMH, YCKOpPEHHE CBOOOJHOrO MaJeHUs, XKECTKOCTh IPYKUHBI,
KOO((UIIMEHT TpPEHUs CKOJBKECHHS, MEXaHW4eckas padoTa W MOIIHOCTh, YacTOTa U MEPHO
KoJIe0aHUH MaTeMaTH4eCKOro M NMPYXHHHOTO MAsATHUKOB, ONTHYECKass CHJjla COOMparolled JIMH3bI,
palMOaKTUBHBIM (DOH): IUIAHUPOBATh HM3MEPEHHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBINOJIHATE M3MEPEHUs, Cleaysd INpPeUIOKEHHOW HHCTPYKLMHU, BBIYMCIATh 3HAYCHHE BEIMUYMHBI U
AQHAJIM3UPOBATh IIOJIYYCHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPECHU;

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

® pa3nMyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUECKUX MOJENei: MaTrepuaibHas TOYKa,
a0COJIIOTHO TBEPIOE TEJIO, TOYCUHBbIH MCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, IIaHETapHas MOJENb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO s1/1pa;

[ ]

o XapaKTepU30BaTh MPUHIMIBI IEHCTBHS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OIOpOH HAa WX OMHUCAHUA (B TOM YHCIE: CIIUIOMETP, NATUYNKHU TOJOXKCHHS, PACCTOSHUS M YCKOPEHUS,
pakera, 9XOJOT, OYKH, MEpHCcKom, (OToanmapar, ONTUYECKUE CBETOBOMBI, CIIEKTPOCKOM, TO3UMETP,
kamepa BuiibcoHa), UCTIONMB3ys 3HAHKS O CBOMCTBAX (PU3MUYECKHUX SIBIICHUW M HEOOXOIUMBIE (pu3znueckue
3aKOHOMEPHOCTH;

® HCIIONI30BATh CXEMBl M CXEMAaTUYHBIE PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,

M3MEPUTENBHBIX MPHUOOPOB U TEXHOJIOTUYECKUX IMPOIECCOB MPHU PEIICHUH Y4eOHO-TIPAKTHUECKUX

3aJa4, ONTHYECKUE CXEMBI JUTSI TOCTPOSHUS H300pakeHUH B IJIOCKOM 3epKajie U COOMparolei JINH3E;

® MPUBOAWTH NpPUMEPHI (HAXOMUTh MH(OPMAILIUIO O TMpPUMEpax) MPAKTUYECKOTO HCIOIh30BAHUS

(bu3MUeCKUX 3HAHWUU B MOBCEAHEBHOW >XKM3HH I oOecredyeHuss 0e30MacHOCTH MPpHU OOpaimieHuu ¢

npubopaMH W TEXHUYCCKHMMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBbsI W COONIOJCHHUS HOPM

HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cperie;
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® OCYILECTBIIATh TOUCK HH(popManmu (usnyeckoro cojaepxanus B VHTepHETe, CaMOCTOSATEIBHO
dbopMynHMpys TOMCKOBBIH 3alpoc, HAXOIUTh IYTH OIpPENENIeHUs TOCTOBEPHOCTH MOJIYYECHHOM
nH(pOpMauu Ha OCHOBE UMEIOIINXCS 3HAHUH M TIOTOJIHUTEIbHBIX HCTOYHUKOB;

® IICTIOJIb30BATh NPH BBIMOJIHEHUH Y4YeOHBIX 3aJaHU Hay4YHO-TIOMYJSAPHYIO JIUTEPATypy (PHU3HMUEcKOro
CoJepXkKaHus, CIpaBOYHBIC Marepuaisl, pecypcel cetu MHTepHer, Biagers NpuéMaMmu
KOHCIICKTUPOBAHUS TEKCTa, TpeoOpa3oBanmsi HHGOPMAIIMK M3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

® CO31aBaTb CO6CTB€HHBI€ IINCBMCHHBIC U yCTHI:Ie COO6H_I€HI/I}I Ha OCHOBC I/IHq)OpMaLII/II/I N3 HCCKOJIBKHUX
HCTOYHHUKOB (PU3MUECKOTO COACP)KAHUSA, MYONIUYHO TPEACTABIATH PE3yIbTaThl MPOCKTHOW WIIH
HCCIIEIOBATENILCKOW AESATEIbHOCTH, TPU 3TOM TPAMOTHO MCIOJIb30BaTh HM3YYEHHBIH MOHSATHUWHBINA
amnmapar HM3y4aeMoro pasnena (pU3MKH M CONpPOBOXKIATh BBICTYIUIGHHWE MpPE3CHTAIled C Yy4EéToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.
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’ CITOCOOBI €T0 https://m.edso0.]
OIUCAHMS
12 BzaumoneiictBue 20 1 3 Bbubnuoreka LG
Tl https://m.edso00.]
3aKOHBI bu6mmoreka LG
1.3 10 3
COXpaHCHHSI https://m.edsoo0.1
Hroro no pazneny 40
Pa3zgen 2. Mexannueckue K0Je0aHUs M BOJHBI
21 MexaHn4ecKue 7 3 bubnuoreka LG
' KoJieOaHMs https://m.edso00.]
29 MexaHndeckue 2 1 3 bu6mmoreka LG
' BOJIHBL. 3BYK https://m.edsoo0.1
Hroro no paszneny 15

Pa3znen 3. DiieKTPOMATrHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI

DJIEKTPOMarHuTHOE
IoJie u bubmuoreka LG
3.1 6 2
AJIEKTPOMArHUTHBIC https://m.edsoo.:
BOJIHEI
Hroro no pazneny 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
4.1 3ZIC<§HZICT aHeHus 6 2 Bubmorexa HC
' paclpoctp https://m.edso0.]
cBeTa
Jlunse 1 bubmuoreka 1[C
4.2 OITHUYECKHE 6 3
https://m.edso00.]
PUOOPHI
Paznoxenune
4.3 0eJIoro csera B 3 2 Bubmorexa HC
https://m.edso0.]
CIIEKTP
Hroro no paszneny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue u ‘ 4 ‘ 1 bubnnoreka 1O

15


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

IIOTJIOLIEHNE CBETA https://m.edso0.!
aTOMOM
Crpoenue bubmumoreka L1C
5.2 6 1
aTOMHOTO siIpa https://m.edso00.!
bu6mmoreka 1L1C
>3 slnepubie peakiui / ! https://m.edsoo0.]
Hroro no pazneny 17

Pasznea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

IToBTOpenue u
00001IeHNE

6.1 coJiepKaHus Kypca
¢busuku 3a 7-9
KJ1acc

bu6mmoreka 1L1C
https://m.edso0.]

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

27

16


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

9 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer

KonTpoubsn
0 ble padoThI

IIpakTHYeck
ue padoTsl

Jara
U3YYeHH
1

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

MexaHu4eckoe
JIBUKCHUE.
MarepuanbHas
TOYKa

Cucrema oTcuera.
OTHOCHUTEBLHOCTD
MEXaHUYECKOTO
IBIKEHUS

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ad

474

PaBHOMepHOE
IIPSMOJIMHENHOE
JBUYKEHUE

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ad

19a

HepaBnomepHnoe
NPAMOJIMHEHHOE
neukenue. CpenHss
Y MTHOBEHHas
CKOPOCTb

[Ipsamonuneiinoe
PaBHOYCKOPEHHOE
JBHUKCHHE.
Yckopenue

Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0ad

8d4

CxopocThb
MPSAMOJIMHEHHOTO
PaBHOYCKOPEHHOT'O
nsrkeHus. ['padpux
CKOPOCTH

JlaGopaTtopHas
pabora
"Onpenenenue
YCKOpEHUSI Tea npu
PaBHOYCKOPEHHOM
JBMKCHUH T10
HaKJIOHHOM
mIockocTu"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ad

bi8

CBo0OHOE TIaieHne
Ten. OMBITHI
Tanmunes

17



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

PaBHOMepHOE
JIBUKECHUE IO

OKPY>KHOCTH. bubnumoreka [IOK
9 ITepuon u wacrora https://m.edsoo.ru/ff0ae
oOpareHusl. 176
JIunelinasa n
YTJI0Basi CKOPOCTH
10 enTpocTpemurens
HOE YCKOpEeHHue
IlepBslii 3aK0H bubnuoreka [IOK
11 Herorona. Bektop https://m.edsoo.ru/ff0ae
CUJIbI 612
Bropoii 3akoH
Bbu6nuoreka [JOK
12 HHOTOH%' https://m.edsoo.ru/ff0ae
PaBHopelicTByIOIIAs
72a
cuiia
Pemenne 3agay Ha Bbu6nuoreka [JOK
13 MIPUMEHEHUE https://m.edsoo.ru/ff0ae
3akoHOB HproTOHA bée
Tpetuii 3akoH bubmmoreka [JOK
14 Hprotona. https://m.edsoo.ru/ff0ae
Cynepno3unus Cui 982
Cina ympyrocry. bubmuoreka [JOK
15 3axon I'yka https://m.edsoo.ru/ff0ae
ca2
Pemenue 3anau no
16 teme «Cuia
YIOPYTOCTH»
JlaGopaTtopHas
pabora bubmmoreka [JOK
17 «Onpenenenue https://m.edsoo.ru/ff0ae
KECTKOCTHU e28
TIPYKUHBDY
bu6mmoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af
738
Pemenwne 3agau mo Bbu6nuoreka [JOK
19 teme «Cuna https://m.edsoo.ru/ff0afa
TPEHUA» 26
Jlaboparopuast
bu6mmoreka [IOK
20 ,I‘)a60Ta https://m.edsoo.ru/ff0af
Onpenenenne 2be
kod(durmenrta T

18



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
https://m.edsoo.ru/ff0af8be

TpeHus
CKOJIBKEHUS"

21

Pemrenue 3agad mo
TeMe ""3aKOHEBI
Hsrorona. Cuma
ynpyroctu. Cuia
TpeHus"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0af
b8e

22

Cuita TsOKeCcTH B
3aKOH BCEMHUPHOTO
TATOTEHUS.
Yckopenue
CBOOOIHOTO
MaJICHUs

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

23

Munu-
KOH(epeHIHs
"JIBUKEHUE TE
BOKPYT
IPaBUTAIMOHHOTO
nentpa (ConHeuHas
cucTema).
lamakTukn"
Pemrenue 3agaq Ha
temy "Cuna
TSOKECTH U 3aKOH
Bcemupnoro
TSITOTeHUS"

24

Pemnrenue 3agad mo
TeMe "Cuia
TSKECTH U 3aKOH
BCEMHUPHOTO
TATOTEHHS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af
58

25

[TepBas
KOCMHYECKas
CKOPOCTb.
Hesecomocth u
neperpy3ku

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

26

PaBHOBecue
MaTepuatbHOU
TOYKH. AOCOIIFOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHOW OChIO
BpaileHusi. MoMeHT

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

19



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

cunbl. LlenTp
TSDKECTHU

27

PaBHOBecue
MaTepHaIbHON
TOYKH. AGCOIIOTHO
TBEPIOE TEIIO.
PaBHOBeCcue
TBEPIOTO TeJIA C
3aKpEIUIEHHON OChIO
BpaieHusi. MoMeHT
cunsl. Llentp
TSKECTH

28

Pemenue 3ama4d mo
TeMe "MomeHT
cunbl. Llentp
TsDKeCTH"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0
2b4

29

IToaroroBska k
KOHTPOJIBHOU
pabote 1o Teme
"MexaHn4ecKoe
JIBIDKCHHE.
BsaumopeiicTBue

TCI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0
408

30

KonTponbnas
pabora 1o Teme
"MexaHuyeckoe
JBUKEHHE.
BzaumoneiictBue

TCI

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

31

Nmnynbce Tena.
Nmnynbe cuibl.
3aKOH COXpaHECHUS
UMIyJibca. YTIPyroe

U HEYIIPYToe
B3aUMOJICVICTBHE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0
7fa

32

Pemnrenue 3agad mo
TeMe ""3aKoH
COXpaHEHUs
uMmiyibca"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0
96¢

33

"PeakTBHOE
JIBUKCHHE B
MpupoJIie U
TexHuke". Penrenne
3a/1a4 HA TEMY

20



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
https://m.edsoo.ru/ff0b096c

3aKOH COXpaHEHUS
HUMITyJIbCa

34

Mexanuueckas
paboTa ¥ MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0
ag4

35

PaboTa cribl
TSHKECTH, CHJIBI
YIPYTOCTH M CHJIBI
TPCHUS

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

36

Jlaboparopnast
paborta
«Omnpenenenue
paboOTHI CHITBI
TPEHUS NpU
paBHOMEPHOM
JBUKCHHUH TEJA 10
TOPU30HTAIILHOU
MTOBEPXHOCTH

37

CBs3b dHEpPruu U
paboThL.
[TorennmansHas
SHEPTUst

38

Kunernueckas
sHeprus. Teopema o
KHMHETHYECKOMH
SHEPTUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b0
c32

39

3aKOH COXpaHECHUS
SHEPTUU B MEXaHUKE

40

Jlaboparopuast
pabora «3yuenune
3aKOHA COXPaHCHUS
SHEPTHM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0bl
2fe

41

KoneobarensHoe
JIBIDKEHUE U €T0
XapaKTEPUCTHKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1
858

42

3aTyxaroiue
KoJeOaHusl.
BeIHyX1CHHBIE
KoJeOaHusl.
Pe3onanc

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

43

MarteMaTUueCKui u
MPYKUHHBIN
MasSTHUKH

21



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
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

44

HccnegoBanue
«3aBUCUMOCTD
nepuoja Koiebanui
OT KE€CTKOCTH
MIPY>KUHBI U MACChI
rpy3a». Pemenue
3a/1a4 HA TEMY
Konebanus
HHUTSHOTO U
MPYXUHHOTO
MasITHUKOB.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0bl
97a

45

[IpeBpaiienue
DHEPTUU IIpU
MCEXaHHNYCCKUX
KoJeOaHUsIX

46

JlaGopaTtopHas
paborta
«Onpenenenue
YacTOTHI U TIEprOJa
KosieOaHui
MPYXUHHOTO
MasiTHUKa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1
aec

47

Jlaboparopnast
pabota «IIpoBepka
HE3aBUCHUMOCTH
nepuoja Konebanui
rpysa,
MOJIBEIICHHOTO K
HUTH, OT MacChI
rpy3a»

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

48

MexaHn4uecKue
BoiHbl. CBOMCTBA
MEXaHUUECKUX
BOJIH. [IpononbHbIE
Y MOTIepEYHbIE
BOJIHBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b2
1fe

49

VYpok-koHpepeHus
"MexaHn4ecKne
BOJIHBI B TBEPAOM
TEJe.
CelicMuyeckue
BOJIHBI"

50

3BYK.
Pacnpoctpanenue u

22



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

OTpa)kKeHHE 3BYKa

51

Ypoxk-uccienoBanue
"Habaronenue
3aBUCHMOCTH
BBICOTBI 3ByKa OT
yacToThl". Pemenne
3a/1a4 HA TEMY
Pacnpocrpanenue

3BYKa.

52

I'poMKOCTB 3ByKa U
BBICOTA TOHA.
AKycTudeckuit
pe30HaHC.
VYapTpa3Byk u
nH(]ppa3ByK B
IIPUPOJE U B
TEXHHKE.

53

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

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

54

IToaroroska k
KOHTPOJIBHOU
pabote mo Teme
"3aK0HEI
COXpaHEHUS.
Mexanndeckue
KoJIcOaHMs U
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
50

55

KonTponbnas
pabora 1o Teme
"3aKOHEI
COXpaHEHUS.
MexaHn4uecKue
KoJieOaHus U
BOJIHBI"

56

DJIEKTPOMarHuTHOE

bu6mmoreka [IOK

23



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

noJe.
DNeKTpOMarHuTHHIC
BOJIHBI

https://m.edsoo.ru/ff0b2
abe

57

CBoiicTBa
BHGKTpOMaI‘HI/ITHBIX
BOJIH

58

"kana
AJIEKTPOMATrHUTHBIX
BOJIH.
Hcnons3oBaHue
3JEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM
cBsa3u'". Pemenue
3a7a4 Ha TEMY
DJIEKTPOMarHuTHOE
oJie.
DJIEKTPOMAarHuTHbHIE
BOJIHBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
fe6

59

Ypoxk-uccienoBaHue
"N3y4yeHue CBOMCTB
AJIEKTPOMArHUTHBIX
BOJIH C ITOMOIIBIO
MOOHILHOTO
tenedona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b2
cbe

60

Pemrenue 3agaq Ha
OlpezieIIeHue
4aCTOTBI U JIJIUHBI
3JIEKTPOMArHUTHOU
BOJIHBI

61

DJIeKTpOMarHuTHast
MIpUpPOJIa CBETA.
CxopocTs cBeTa.
BostHOBBIE CBOMCTBA
cBeTa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b3
1d0

62

Hcrtounukwm cBeta.
[Ipsamonuneiinoe
pacrpocTpaHeHHe
cBeTa. 3aTMEHHS
Connua u Jlynst

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b3
658

63

3aKOH OTpaKEHUS
CBeTa. 3epKaia.
Pemrenue 3agay Ha
MIPUMEHEHUE 3aKOHa
OTpaX€HUs CBETA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b3
8c4
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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
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

64

[Ipenominenue
CcBeTa. 3aK0H
MPEJIOMJICHUS CBETA

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

65

[TonHoe BHyTpeHHEE
OTpaKEHUE CBETA.
Hcnons3oBaHue
IIOJIHOTO
BHYTPEHHETO
OTpaXEHUS B
ONITHYECKUX
CBETOBOJIaX

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

66

Jlaboparopuast
pabora
"UccneqoBanue
3aBHCUMOCTH yTJjia
MIPETIOMIICHUS
CBETOBOTO JIy4a OT
yrija nmaacHusA Ha
rpanuiie "BO31yX-

CTCKJIO

67

Ypok-koHpepeHus
"Ucnons3oBanue
IIOJIHOT'O
BHYTPEHHETO
OTpPaXKEHUS:
CBETOBOJBI,
ONITUKOBOJIOKOHHAS
cBA3b. Pemenue
3a/1a4 Ha TEMY
[TonHoe BHyTpeHHEE
oTpaxeHue"

68

JIumselr. OnTuyeckas
CHJIa JINH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3
f2¢

69

ITocTpoenue
M300paXeHU B
JMH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4
442

70

Jlaboparopuast
pabora
"Onpenenenune
(hoKycHOTO
paccTosiHUS U
ONTHUYECKOMN CUIIBI
cobOuparomeit

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4
206

25



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
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

JTAH3E"

71

Ypok-koHpepeHIus
"Onruueckue
JIUH30BBIE
npubops". Pemenue
3a/1a4 Ha TEMY
JInH3BI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cO
aTe

72

I'ma3 kax
OINTHYECKast
cucreMa. 3peHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b4
684

73

Ypok-koHpepeHus
"JledeKThI 3peHusl.
Kak coxpanutb
3penue". Pemenue
3a/1a4 Ha TEMY
"JIunzer"

74

Pasnoxxenune 6em10ro
CBETa B CIICKTD.
OmnpiTel HeroTOHA.
Cnoxxenune
CHEKTPaJIbHBIX
uBeroB. [lucnepcus
CBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cO
f4c

75

Jlaboparopuast
pabota "OnbITH IO
Pa3IOKEHUIO
Oemoro cBera B
CIIEKTp U
BOCTIPHUSITHIO [IBETA
MPEIMETOB IPU HX
HaOII0JICHUHN Yepe3
[IBETOBBIC (UIBTPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cO
€2a

76

YpoK-pakTUKymM
"BorHOBBIE
CBOIICTBA CBETA:
JUCTIepPCHS,
uHTephepeHIus 1
nudpaxus”

77

OmneiTel Pe3epdopna
U TUTaHEeTapHast
MOJIENTb aTOMa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c1
2a8

78

IToctynatsl bopa.
Mogens aroma bopa

26



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
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

Hcnyckanue u

TIOTJIOIICHUE CBETA bubmuorexa [JOK
79 atoMoM. KBaHTEL https://m.edsoo.ru/ff0cl
Jluneituatele 44c
CHEKTPHI
YPpOK-IIPaKTUK
" P P o bu6mmoreka [IOK
Hab6mronenue
80 https://m.edsoo.ru/ff0cl
CIIEKTPOB
" 350
HCITYCKaHHS
Bbu6nuoreka [JOK
PagnoakTuBHOCTE U
81 . https://m.edsoo.ru/ff0c1
€€ BUBI 672
CrpoeHue aTOMHOTO bubmmoreka [JOK
82 sapa. Hyknonnas https://m.edsoo.ru/ff0c1
MOJICNIb 8ac
PanmoaxkTuBHEIE Bbu6nuoreka [JOK
83 MPEBPAILICHHUSI. https://m.edsoo.ru/ff0c1
H3oTtonsr al4
Pemenue 3amau 1mo
bu6mmoreka [IOK
TEME:
84 " https://m.edsoo.ru/ff0c1
PannoaxkTuBHEBIE bda
npeBpaiieHus" o
Ilepuo
85 proA
noJrypacrnazaa
VYpok-koHpepeHIus
"PagroaKkTUBHBIE
W3ITy4eHUs B
pupoJe, bubnnorexka HOK
86 MEIHIINHE, https://m.edsoo.ru/ff0c2
texHuke". Pemenne 126
3a/1a4 HA TEMY
[Tepuon
noyrypacnaja.
S nepHBIE peaKIHU.
P P bubmuorexa [JOK
3aKOHBI COXPaHEHUsI
87 https://m.edsoo.ru/ff0c1
3apsI0BOTO U o58
MacCOBOI'0 YHCeI T
DHeprusi CBs3U
bu6mmoreka [IOK
aATOMHBIX sITIEP.
88 https://m.edsoo.ru/ff0c1
CBs3b MacChl U
d7a
SHEPTHH
Pemenue 3amad 1mo
89 8

teMe "SnepHbie
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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
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

peakuun"

90

Peaknuu cuHTe3a u
TETICHUS Sep.
Hctounnku sHepruu
Counnna u 38837

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c1
€88

91

"AnepHas
JHEPIreTHKA.
HeiicTBus
pagMOaKTUBHBIX
U3JIy4CHUH Ha
JKUBbIE OpraHU3MbI"

92

IToaroroBka x
KOHTPOJIbHOU
pabore 1o Teme
"DeKTpOMarHuTHO
€ moe.
DNeKTpOMarHuTHHIC
BOJIHBI. KBaHTOBBIE
sIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
23e

93

KoHnTponbHas
pabota mo Teme
"DJIeKTPOMAarHUTHO
e moJe.
DJIEKTPOMAarHuTHbHIE
BOJIHBI. KBaHTOBBIE
sIBJICHUS "

94

[ToBTOpEHHUE,
o0o01eHue.
Jlaboparopubie
paboTHI IO KypCy
"B3auMopgericTBue

TE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2
45a

95

[ToBTOpEHUE,
00o001IEHNE.
Pemenne
pacyYeTHBIX U
KayeCTBEHHBIX
3aJ1a4 I10 TeMe
"TemnoBbie
npoiiecch”

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2
372

96

[ToBTOpEHUE,
00o001IEeHNE.
Pemenue
pacyeTHBIX U

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2
a22
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https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
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

KaueCTBEHHBIX
3a/1a4 1o TeMe
"KII/I TerioBbIx
nsurareiaei"

97

[ToBTOpEHHUE,
o0o01meHme.
Pemenue
pacyeTHBIX U
KaueCTBEHHBIX
3a/1a4 10 TeMe
"KITZQ
3JIEKTPOYCTAaHOBOK"

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

98

[ToBTOpEHHUE,
00o001IEeHNE.
Jlaboparopusie
paboTHI IO KypCy
"CBeToBbIe
siBJIeHUS "

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2
c52

99

[ToBTOpEHUE,
00001menue. Pabora
C TEKCTaMU 10 TEME
"3aKOHEBI
COXPaHCHHUS B
MexaHuke"

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

100

[ToBTOpEHUE,
00001menue. Padbora
C TEKCTaMU 10 TEME
"Konebanusa u
BOJIHBI"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2
€82

101

[ToBTOpEHUE,
00001mienue. Pabora
C TEKCTaMU 10 TEME
"CBeTOBBIE
SABJICHHUS"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3
044

102

[ToBTOpEHUE,
00001menue. Pabora
C TEKCTaMU 10 TEME
"KBaHTOBasg u
sanepHas Gpusmuka"

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOT'PAMME

102
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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
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
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MPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHON NPOTPAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMS

9 KIIACC
Kon
Kog anemenrta [IpoBepsieMble 371€MEHTHI COAEPKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexanuueckoe nBuxeHue. MarepuanbHas Touka. Cucrema
51 oTcyéra
8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOT'O IBMKECHUSI
8.3 PaBHOMEpHOE NTPSAMOJIMHENHOE ABUKEHHUE
#H##Par###HepaBHOMepHOE  TIPSAMOJIMHEMHOE  JIBUYKEHHE.
8.4 Cpenssisi 1 MTHOBEHHAsl CKOPOCTh Tejla TP HEPAaBHOMEPHOM
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 ckopocTH. LleHTpocTpeMUTENbHOE 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
Jemxenue mianetr Bokpyr Connua. IlepBas kocMuueckas
515 ckopocTb. HeBecoMOCTh U neperpysku
8.16 PaBHOBecue MarepuadbHOW TOYKH. AOCOITIOTHO TBEpPAOE
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TCII0

8.17

PaBHOBecue TBEpHOro Teda € 3aKPEIUIEHHOM  OChIO

BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn

8.18

Nmnynec Tena. 3meHnenue umnyibca. IMmyabe cuiibl

8.19

3aKOH COXpaHEeHHs UMITyJIbca

8.20

PeakTuBHOE IBHKEHUE

8.21

Mexanundeckas paboTa U MOITHOCTh

8.22

PaGota cun Tspkectu, ynpyroctu, TpeHus. CBsI3b DJHEPTUU U

paboThI

8.23

HOTGHI_II/Ia.HBHaH SHCPTHUA TCIa, HOAHATOI'O Hanq

MOBEPXHOCThIO 3eMITH

8.24

[ToreHunanpHas SJHEPIUs CKATON IIPYKUHBL

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU

8.27

[IpakTuyeckue paboOTHI:

Onpenenenne cpeaHeil CKOPOCTH CKOJBXEHUs OpycKa WiIu
JIBYDKEHUS IIapHKa 10 HAKIOHHOH Tutockoctu. Onpenenenue
YCKOpPEHHsl Tejla MpU PaBHOYCKOPEHHOM [BM)KEHUHU I10
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTM OT BpPEMEHHM IIpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauyalbHOI CKOPOCTH.
[IpoBepka rumoTe3sl: €CIM HPU  PAaBHOYCKOPECHHOM
JBIDKEHUN 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCATCS Kak
PS4 HEYETHBIX YHUCE, TO COOTBETCTBYIOIIME MPOMEXKYTKU
BpPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT
CHJIBI HOpMaJIbHOTO JaBiieHus. Omnpenenenue kodppuirenrta
TpeHUsl CKoybxkeHus. OmnpeneneHue XECTKOCTU HPYKUHBL.
Omnpenenenue pabOThl CUJIBI TPEHHUS TNPH PABHOMEPHOM
NBIDKEHUU  Tela 10 TOPU30OHTAIBHOM  NOBEPXHOCTH.
Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a

C UCITOJIb30BAHUEM HCITIOJABHXKHOI'O U ITIOABUXKHOT'O 0J10KOB

8.28

duznueckre SBICHUS B npupoac: MNpUJIMBbI W OTJIUBEI,

nBwkeHne 1iaHeT (COJIHEUHOW CHUCTEMbI, PEaKTUBHOE
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JABVXXCHUC )KMBBIX OPTraHU3MOB

229 TexHnuueckue YCTPOMCTBA: CIIUJIOMETP, JTATYUKHU
' MOJIOXKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKEThI
MEXAHUYECKHNE KOJIEBAHUA 1 BOJIHBI
91 KoneGarenbroe paBuxeHue. OCHOBHBIC XapaKTEPHUCTHKHU
' KoJIe0aHui: Iepro/I, 4acTOTa, aMIUIUTY 1A
02 MaremMaTuueckuil U IPYKUHHBIM MasTHUKU. [IpeBpaineHue
' SHEPrUU NpH KoueGaTeIbHOM JIBUKEHUU
93 3aryxatomue kosieOaHUs. BBIHYXIEHHBIE  KoOJIeOaHUS.
' Pesonanc
Mexannueckre BOJHBL. CBONCTBAa MEXaHMYECKUX BOJIH.
Y [IpononbHele W moONEpedyHble BOJHBL. J[IMHA BOJHBI U
' CKOpPOCTh €€ pacmnpocTpaHeHUsi. MexaHWYeCcKUe BOJHBI B
TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3ByKa
9.6 NudpasByk u ynbTpa3Byk
[IpakTuyeckue paboOTHI:
9 Onpenenenne YaCTOTEI Hu nepuoja KoJIeOaHui
MaTEMaTUYECKOr0 MAsITHUKA.
OrnpezenieHne 9acTOThl M TepUoIa KoJeOaHU MPY>KHHHOTO
MasiTHUKA
97 HUccnenosanue 3aBUCUMOCTH nepuoja KOJIeOaHUit
' MOJABEIICHHOTO0 K HHUTH Tpy3a OT JUIMHBl  HUTH.
HUccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHUit
NpPY>KHHHOTO ~MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH Tepuoja KojebaHuil rpys3a, MOABEIIEHHOTO
K HUTH, OT MaccChl Ipy3a U KECTKOCTHU NpYyKUHbL. M3MepeHue
yCKOpEeHUsi CBOOOHOr0 NaieHUs
®usnyeckue SBIEHUS B MPUPOJE: BOCIHPUITHE 3BYKOB
9.8 J)KUBOTHBIMH,  3EMJICTPACEHHE, CEHCMUYECKUE  BOJIHBI,
LlYHAMH, 3XO0
99 TexHuueckne  yCTpOMCTBA:  3XOJOT,  HMCIIOJIb30BaHUE
' yIbTPa3ByKa B OBITY U TEXHHUKE
10 OJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
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QHGKTpOMaFHI/ITHOG II0JIC. QHGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH
103 DJIeKTpOMariuTHas npupoaa cBera. CKOpOCTh CBeTa.
' BomnHOBEBIE CBOICTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIIBIO
MOOUIBHOTO TenedoHa
dusnyueckue sIBICHUS B MPHUPOJIE: OMOIOTHYECKOE JAeCTBUE
10.5 BUJIUMOTO,  YJIbTPA(pHUOJIETOBOTO M  PEHTTEHOBCKOTO
U3JIy4CHUI
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBasg monenb cBera. IcTouHnkH cBeTa
11.2 [IpsimonrHENHOE PacIpOCTPAHEHHUE CBETA
113 Otpaxxenue csera. Ilnockoe 3epkano. 3aKOH OTpakKeHUS
' CBeTa
114 [Ipenomnenue cBera. 3akoH mpenomsieHusa cBera. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop jrydeii B JIMH3E
116 Ontuueckast cucremMa (oToamnmapara, MHUKpPOCKONa U
11 ' TEJIECKOIa
{17 I'maz kak onruueckas cucrema. bnusopykocts H
' JATbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B crmekTp. OmbiTel HproTOHA.
' CrnosxeHue CieKTpajabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCHUMOCTH yria OTPaXEHUS CBETOBOTO
119 Jqy4a OT yIJla NaJeHHUs.

W3ydyeHrne XapakTepuCTUK H300pakeHUs TpeaAMeTa B
IUIOCKOM 3€pKalie.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH yrIJjia IMPECIOMIICHUA CBETOBOTI'O
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Jy4da OT yIJIa MMaJICHNs Ha TPAaHULE «BO3AYX — CTEKJIO».
[Tonydenue n300paxeHuii ¢ MOMOIIBIO COOUPAFOIIEH JIMH3HI.
Onpenenenne POKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI
coOuparoIIel JTHH3BIL.

OMnBITHI 1O Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OneITbl 1O BOCHPUSTHIO I[BETA IPEIMETOB IPU HX

HaOJIOJICHUH Yepe3 IIBETOBBIC (PHIIBTPHI

11.10

®dusnyeckue sBjieHUS B mpupoie: 3aTMeHuss CoyiHIA U
JlyHbl, IIBETa TeJ, ONTUYECKUE SBICHUS B arMocdepe (IBeT

HeOa, pedpakius, paxyra, MUPax)

11.11

TexHUYECKHE YCTPOMCTBA: OYKH, MEPHUCKOM, (oToammapar,

OIITUYCCKUE CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA

11 Omneiter Pezepdopaa v rutanerapuas mojaens atroma. Mojiernb
' aroma bopa

122 Ucnyckanne u moryonieHue cBeTa aToMoM. KBaHTHI.
' JIuHeityaTeie CIEKTPbI

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

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

125 PannoaktuBHbie mpeBpamienus. llepmon  mosypacnana
' ATOMHBIX sIJIEP

106 Snepuble peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOIO U
' MacCOBOTO YHUCEI

12.7 DOHeprus CBsI3U aTOMHBIX sziep. CBsA3b MACChl U SHEPTUH

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

12.9 Snepnas sHepreruka. JleicTBre paguOaKTUBHBIX U3JTYYEHUN
' Ha KUBbIE OPTaHU3MBbI

[IpakTuyeckue paboOTHI:
Habnrogenne  CIJIOMIHBIX M JIMHEHMYATBIX  CIIEKTPOB
12.10 W3JTyYEHHUS.

HccnenoBanne TPEeKOB: W3MEPEHHE SHEPrUM YacTUIBI I10

TOPMO3HOMY MyTH (110 hoTOrpadusm).
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H3mepenune paanoakTuBHOTO (poHa

®duznyeckue  SBIEHUS B MOPUPOJIC:  €CTECTBEHHBIN

paznoOaKTUBHBIA (OH, KOCMHUYECKUE JIyYH, PaJUOAKTUBHOE

12.11
U3ITy4yeHue MIPUPOIHBIX MUHEPAJIOB, neiicTBue
PAAOAaKTUBHBIX H3JIY‘-IGHHﬁ Ha OpraHu3M 4CJIOBCKaA

12 TexHUuYecKrne yCTpOMCTBA: CHEKTPOCKOI, WHIAWBUIYaIbHbBIN

AO03UMCTpP, KaMCpa Bunscona
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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 TEXHOJIOTUH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUH W MX POJM B ILIEJIOCTHOH €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 IBMKEHHHM 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 (PU3UKH M HCIIOJIb30BAHHME WX JJISl PEIICHUs y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

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

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

HCIIOJIB3Yys (bnznqecm/le BCJIIMYHUHBI

BJ'IaI[eHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHHUA C y‘IéTOM
coOJroIeHnsT MPaBMJI O€301MacCHOTO TPyJa: HaOMrofeHUuEe (HU3HMIECKUX

SIBIICHUN:

37




YMEHHUE CaMOCTOSITEIbHO COOMpPATh SKCHEPUMEHTAIbHYI YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OMBITA U 3aMCHIBATh €0 PE3yJIbTaThl, (POPMYIMPOBATH BBIBOIbI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHH (PU3NUECKUX BEITUUNH:
YMEHHE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIICPUMEHTAIIBHYI0  YCTAaHOBKY II0 HMHCTPYKLIMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl M AHAIM3UPOBATH ITOJYYEHHBIE PE3YJIBTAThI C
y4€TOM 3aIaHHOM MTOTPEIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXHBIX  OKCICPUMEHTAIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCIEPUMEHTAJBHYI0 YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIATH
NOJyYCHHbIE 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJAE TAaOMUI] U
rpaMKOB, YUUTHIBATh MOIPEIIHOCTH, JI€JIaTh BBIBOJBI 110 pe3yJIbTaTaM

HCCICO0OBaHUA

[TonnmManue  XapakKTepHBIX  CBOWMCTB  (DU3WYECKUX  MOJENeH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, KHJAKOCTEH U TBEPIBIX Tel, IMJIAHETapHas MOJENb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBACHATH (U3MUECKHE IMPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBIISTH IPUIMHHO-CIICICTBEHHBIE CBSI3H H
CTPOUTH OOBSICHEHHE C ONOPON Ha M3YyYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3amaun (Ha 0aze 2 — 3 ypaBHEHUN),
UCTONB3Yys 3aKOHBI U (OpMYJBI, CBS3BIBAIONINE  (PU3HUUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3ajadW,
BBISBIISITH HEJOCTAIONINE JaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € PEelICHHs, UCTIONb30BaTh CIIPABOYHbBIE JaHHBIC,
MMpOBOAUTD paC‘-IéTBI U OOCHUBATH PCATUCTUYHOCTDL IMOJYUYCHHOI'O
3HA4YeHUsl (PU3MYECKOW BEITMYMHBI; YMEHHUE OINPENENATh Pa3MEpHOCTh

($u3uUeCcKoil BETMUMHBI, TOJIYYCHHOHN NP PEIICHUH 3a/1a41

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIIICHHBIX

TCXHOJIOTUYCCKUX MPOLECCCOB IO NX OMUCAHUIO, UCIIOJIbB3Yys 3HAHUA O
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CBOMCTBAaX (DU3WYECKUX SBICHUW W HEOOXOIUMBIC (Qu3NUECKre

3aKOHOMEPHOCTHU

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MOBCEIHEBHONM KU3HM JUIsi  oOecrieueHus Oe30MacHOCTH  TpH
oOpamieHnn ¢ OBITOBBIMM ~ HpuOOpaMM M TEXHHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHsS 370pOBbS M  COONIOJNCHHS HOPM
HKOJIOTHYECKOT0 TOBEJACHHUS B OKpYXalolled cpenae; MOHMMaHUE
HEOOXOIMMOCTH TPUMEHEHHS NOCTHKCHUH (U3UKH M TEXHOJOTHH

IJId paliluOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U MPEACTaBICHUS HHPOPMAILIU
(U3MUECKOr0 COAEp)KaHUs C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUH U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaTb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUil HAYYHO-TIOMYJSAPHYIO JUTEpaTypy
(bu3NYECKOro colep:KaHus, CIpaBOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKaMHM  IIpeoOpa3oBaHuUs
uHpopManuu W3 OJHOW 3HAKOBOHW CHCTEMBI B JIPYIyl0; YMCHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHUKOB
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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

PaBHOMepHOEe 1 HepaBHOMepHOe nBHKeHUE. CpenHsas ckopocts. Dopmyna ms

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 MEPEMEIIECHUs, 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. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MAJCHHUE 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 JBIM)KEHHS Tella 1O 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. [InotHocTh BemecTBa. @opmysa sl BBIYUCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cwita — BekTopHas ¢puzudeckas BennunHa. CI0KeHHe CHIT
1.9 SIBnenune unepuuu. [lepsroiit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHHUS TENNa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopencrteue ten. Tperuii 3akoH Herorona:
1.11 F p I _Fl—>2
1.12 TpeHue okost U TpeHHUE CKONIbKEHUA. PopMyIna Uil BBIYUCICHUS. MOLYJIS CUJIBI
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TPEHUS CKOJILXKCHUA:

Frp:"l'""ll'r

1.13

Hedopmaruss Tenma. Ynpyrue u Heynpyrue aedopmanud. 3aKOH YHPYroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMHpHO@ TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

my - M,
F=G- 1 _2
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmyra a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H noBepxHocTu 3emin: F = mg.
JBmxenue mnanet Bokpyr CousHia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BekTopHast Gu3nUYecKas BeTHIHHA.
D=mi

Nmnynsc cucremsl teinn. M3menenue ummyibca. Mmnyinbsce cumsl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
p=myUy +m, U, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabota. @opmyia ajisi BEIYUCICHUS paOOThI CUJIBL:

A=Fscosct

Mexanunueckas MOITHOCTE:

N=24
I

1.18

Kunernueckas u IMOTCHIHMAJIbHAasA SHEPIusl. (DopMyna JJIs1 BBIYUCIICHU A

KUHETUYECKON IHEPTUM:
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Teopema o0 kuHeTHYECKOM 3HEPTUK. DopMyria sl BHIYUCIECHUS TOTEHIUATBHON

SHCPTrUU TCjia, MOAHATOIO

HaJa 3eMIIEN:

E,= mgh

Mexanuyeckasi SHEpPIrus:

E=E;+E P
L19 3aKOH COXPaHEHHSI MEXaHUYECKOM sHepruu. Popmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: F = const.
[IpeBpaleHre MEXaHMYECKOW SHEPIUH IIPU HAJTMYUU CHIIBI TPEHHUS.
[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poeruar. MomenT cunst: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonBuxHBIN 1 HeTOABWXKHBIN O0510KK. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
‘%1‘13&%:&:&33
JlaBiienue TBEpIOTO TENA.
@dopmyna 1715 BBIYMCIICHHS TABJICHUS TBEPIOIO Tena:
F
p= G
121 JlaBieHnue raza. ATMOC(epHOE 1aBICHHE.
' ['mppocTaTyeckoe 1aBIE€HUE BHYTPH KHUJIKOCTH.
®opmya 1715l BBIYUCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=P+Dy,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. QPopmyna s ONpPENEICHUS BBITAIKUBAIOIIEH CHIIBI,
123 JIEUCTBYIOIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:
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YcnoBue nnaBanud Tena. [1maBanue CYI0B M BO3AYyXOILIaBaHUEC

1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOA M dYacToTa KoJeOaHHi.

®dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOaHUI:

1.25

Marematuueckuil ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHXXCHHUU

1.26

3aryxatomue konebanus. Beinyxenusie konebanus. Pezonanc

1.27

Mexanunyeckue BOJHBI. [IpoaosibHBIE M MOINEpEeYHbIE BOJHBL. [[nMHa BOJHBI U

CKOPOCTh PaCIpOCTPAHEHUS BOJHBI:

L=v-T

1.28

3ByK. ['poMKOCTh U BbICOTA 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TpaHHUIIE

nByX cpell. MH(dpa3Byk u ynpTpa3ByKk

1.29

IIpaxmuueckue pabomul

N3mepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOUM CHJIBI; KECTKOCTH
NPYKUHBL, KO3((UIIMEHTa TPEHUSI CKOJIbKEHHS; pabOThl CHIIBI TPEHUS, CHUJIbI
YIPYroCTH; CPEIHEH CKOPOCTH JBHXKEHUs Opycka IO HAaKJIOHHOW IJIOCKOCTH;
YCKOpeHus: Opycka Npu JBM)KEHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOThI H
nepuojia KosedaHMH MaTeMaTH4eCKOro MasTHHKA; YacTOThl U  IepHoja
KOJICOAaHUH TPYKMHHOTO MasiTHUKA,; MOMEHTA CHJIBI, ISMCTBYIOIIEr0 Ha phlvyar;
paboThl CHIIBI YHPYrocTH MNpHU MOABEME Ipy3a C IMOMOUIbIO HENOJBUXKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOIBbEME TPY3a € MOMOUIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXHUMEIOBOH CHIBI OT 00BEMa MOTPYXEHHOM
YacTH TeJa U OT IUIOTHOCTH JKUIKOCTH; HE3aBUCHMOCTH BBITAIKMBAIOLICH CHIIBI
OT Macchl TeNa; CUIIbl TPEHUSI CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO JABJIEHMS U OT
pOZla MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPYXKHUHE, OT CTENECHU
negopManuu MPYKUHBI, YCKOPEHUs1 OpycKa OT yIila HAaKJIOHA HarpaBIISIOLICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTHU; NEpHOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBL;
UCCIICIOBAaHNE HE3aBUCUMOCTH Iepuoja KoieOaHWM HHUTSHOTO MasiTHMKAa OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHs pblyara

1.30

Dusuueckue sAGICHUS 8 npupoc)e.‘ NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSAIMH B )KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIEC U
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TEXHHKE, TPWIMBBl W OTIUBBI, JBWKeHUE TuiaHeT CONHEYHOW CUCTEMBI,
PEaKTHUBHOE JIBM)KEHHUE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBlieHHs Ha XUBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPHUSTHE

3BYKOB KMBOTHBIMH, 3EMJICTPSCCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTYMKU IOJIOXKEHUSI, PACCTOSHUSA U
YCKOpEHUs, NIWHAMOMETp, TMOJIIUIHUKH, PAKEThl, pblYar, IOJBWKHBIA U

HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCThIE MEXaHW3MbI B OBITY,

131 COOOILAlOIIMeECs] COCYAbl, YCTPOWCTBO BOAONPOBOAA, THUAPABIMYECKHI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYISIPHO-KUHETHUYECKOM  TEOPUU  CTPOCHHS

2.1 BelecTBa. Monenu TBEPAOTO, )KUAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

57 JBwxenue wyactun BemiecTBa. CBS3b CKOPOCTHM  JBMIKEHUS YaCTUI[ C

' TeMriepaTypoii. bpoyHoBckoe nBmwkenue, muddys3us

2.3 CMmauyuBaHue Y KalWUISPHBIE SIBIICHUS

2.4 TeroBoe pacIupeHue U CokaTue

2.5 TenoBoe paBHOBECHE

"6 Buyrtpennsst sHeprus. Pabora u Teruomepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buasl Temionepenaydn: TEmIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYEHUE
HarpeBanue wu oxnaxnaenue Ttein. KonauuecTBO  TEIJIOTHI. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAaHEHHUs PHEPrUU B TEIUIOBBIX MpOLEccax. YPaBHEHUE TEIJIOBOIO
OanaHca:

2.9
O +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHWE BHYTPEHHEH SHEPrud B MpOLEcce

2.10 ucrapeHuss M KoHjaeHcauuu. KumeHwe IKHIKOCTH. YenbHas TemioTa

napoo6pazoBanus: L = O/m
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2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue wu kpucraymmsanus. l3MeHeHHWE BHYTPEHHEW JHEpruu IpuU

IJIABJICHUU U KpUCTAJIJIM3alluU. YILGJ'IBHaH TCIJIOTA I1JIaBJICHUA

2.13

BHyTpeHHsis sHEprusi cCropanus TOIUIMBA. Y IeJIbHAS TeIIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Tpuntumnbe! paboTs! TermaoBeix ABuraTenei. KI1J[ remmoBoro aurarens

2.15

Ipakxmuueckue pabomul

W3mepenne yaenbHOM TEITOEMKOCTH METAJUNIMYECKOro LMJIMHJPA; KOJIMYECTBA
TEIUIOTHI, TOJIYYUEHHOTO BOJOW KOMHATHOM TeMIeparypbl (UKCUPOBAHHON
Maccbl, B KOTOPYK OIYUIEH HAarpeTbld IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAQHHOI'0 HArpeThiM LWIMHAPOM, IIOCJIE OIYCKaHHsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXXHOCTH BO3/1yXd; YACJIBHOW TEIJIOTHI
IJIaBJIeHUs Jpfa. MccnenoBaHwe M3MEHEHHS TEMIIEPATYpPbl  BOABI  MPHU
Pa3IUYHBIX YCJIOBHSIX; SIBJICHMSI TEIUIOOOMEHA IMPH CMEIIMBAHUM XOJOAHOW U

ropsiueit BOJbI; Mpoliecca UCHapeHust

2.16

Dusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHUE U KallWJUIAPHBIE
SBJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHUpoje, uznyuenue ConHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIOJIb30BAHNS KPUCTAIIIIOB,
JKUJKOCTHBI TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa, ABUraTelb BHYTPEHHETO

CTOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHUSA

3.1

OnekTpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsi0B

32

B3aumoneiicTBue 3apspkeHHbIX Tenl. 3akoH Kynona

3.3

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apaa

3.4

Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. I[lpuHuun

CYTIEPHO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
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Hocurenu »snekTpudeckux 3apsgoB. JlecTBHE SJIEKTPUYECKOrO TOJIS Ha

3.5
aneKTpuueckue 3apsaanl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN 3nekTpuyeckuil Tok. JlecTBus anekTpudeckoro Toka. Cua Toxa.
Hanpsixenue.
3.6 I=q/t, U=A4/4
DIIEKTPUYECKOE COMPOTUBIIEHUE. Y AEIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
13 3akon Oma ans yyactka snekrpuuecko nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOAHUKOB:
I =I,.U=U+U,. R=R +R,
1 1 2 1 2
3.9 [TapannenbHOE COEMHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U =U;I=1+I; R:%.
CwmenianHble COEIMHEHUS! TPOBOIHUKOB
3.10 Pabota u MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenma:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTtHOE T1oOJIE MPSAMOrO MPOBOJHHMKA C TOKOM. JIluHuM
MarHUTHOM MHAYKIIMHU
313 MarnutHoe TI0Jie TOCTOSIHHOTO MarHuTa. B3auMojeicTBue MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHOW UHAYKIMU. [IpaBuio Jlenma
Ipaxmuueckue pabomul
3.16 N3MepeHne  BIEKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOpPa;  MOIIHOCTH

SJICKTPHUYCCKOI'O TOKA, paGOTBI SJICKTPUYCCKOI'O TOKA.
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HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HMKAIOMIETO B MPOBOJHHUKE
(pe3ucTopsbl, TaMIo4Ka), OT HAIPSOKEHUST Ha KOHIIaX NIPOBOJIHUKA; 3aBUCIMOCTH
COTIPOTUBIIEHHUS OT JUIMHBI MPOBOJHUKA, TUIOMIA/IU €r0 MOMEPEUYHOr0 CeUeHUs U
YIEIBHOTO CONPOTUBIICHHUS.

[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 6 npupoode: SIEKTPUUECKHE SBIEHHUS B aTrMmocdepe,

3.17 AIIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiId, Ipeld MoIoCcoB,
POJIb MAarHUTHOTO MOJIS 7S )KU3HU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: 5>IEKTPOCKOI, aMIEpPMETpP, BOJBTMETpP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPTuu,  DIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,

3.18 HarpeBaTellbHbIE AJIEKTPONIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
IpEeIOXPaHUTENH, D3JIEKTPOMArHUT, OAJIEKTPOJABUraTeNIb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHbie BoJHBI. [1Ikana 35eKTpoMarHuTHBIX BOJTH

3.20 JlyueBasa mozenb cBeta. [IpsaMoiMHENHOE pacCIpOCTPAHEHNE CBETA

3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkaino

3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIICHHUS CBETA

3.23 Hucnepcus ceera

324 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTOsHUE JIMH3bL. OnThueckas cuiia

' muH3el: D = 1/F

3.25 I'ma3 kak ontuyeckast cucrema. OnTrudeckue mprudopbI
Ipakxmuueckue pabomul
###Par###I3MepeHre  ONTUYECKON CHUJIBI coOWparomiell JUH3BI, (OKYCHOTO
paccTosiHus coOuparoIiei TMH3bI (10 CBOHCTBY PaBEHCTBA Pa3MEpOB MPEAMETA U
M300paKeHHs, KOTJa MPEAMET PACIOIOKEH B JIBOMHOM (HOKYyCE), MOKa3aTels

3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOWCTBA HM300paKEHUs, TMOITYYECHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, U3MEHEHUS (HOKYCHOTO pPACCTOSHHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja NpeJoMJICHUS CBETOBOrO Jiydya OT yIjia MaJeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»

327 Quzuueckue saenenusi 6 npupode. 3armenuss ConHua u JlyHbl, 1BeTa Ted,

OTNITHYECKHUE sIBJICHUS B aTMoc(hepe (11BeT Heba, pedpakius, pamgyra, MUpax)
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Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE

3.28
CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, ramMmma-u3nydeHus. Peakuum anbda-u Oera-
' pacnana
4.2 OmnsiTel Pesepdopaa o paccesauto anbda-gactuil. [Inanerapras Mmogens aToma
4.3 Cocras aromHoro spa. 3oronst
4.4 [lepuon nonypacnaga aTOMHBIX SIAEP
4.5 SAnepHble peakuu. 3aKOHbI COXpaHEHUS 3apsJ0BOI0 U MaCCOBOTO YHCET
Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIN  (OH,
4.6 KOCMHUYECKHE JIy4d, pPaJUOaKTUBHOE W3Iy4Y€HHE MPHUPOAHBIX MHHEPAJIOB,
JIEHCTBUE PAAUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4Y€I0BEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHANBUAYAIbHBIN JO3UMETpP, Kamepa

BunbcoHa, 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. 9xi.: yue6. ana oOmeoOpa3oBaT. yueb. 3aBeJeHUNA.- 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 snekTpoHHOM Bujie A.B.II€peimkun COopHHK 331a4 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 o0OmieodpazoBar. 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 «®u3uka.9 kinace»?2 usa-e, ucnpasieHHoe- M.:M3naTtenbcTBo «9K3aMeH»,
2017, 159c.

4  DOP nuueH3uoHHBIE U COOCTBEHHBIE

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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

IIpunoxenne 1

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPHUAJIbBI

KoHTponb 3HaHW, yMEHHUH, HAaBBIKOB MPOBOAUTCS B (hOpME KOHTPOJBHBIX PabOT, BBHIMOJIHEHHUS
TE€CTOB, (U3UYCCKUX JUKTAHTOB, CAMOCTOSATEIBHBIX padoT, JabOpaTOPHBIX padOT, OIMBITOB,
IKCIIEPUMEHTAIBHBIX 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 ouneHuBaHMsI KOHTPOJbHBIX 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

MMPEACTABJICHEI BEIYUCIICHHA U ITOJIYYCH HpaBI/IJ'II)HHﬁ OTBET

3a;[aHHe Ha YCTAaHOBJICHUEC COOTBCTCTBUA

3a,Z[aHI/I€ CUHUTACTCS BBIIIOJIHCHHBIM BCPHO, CCJIIN YKa3aHa IMPaBUJIbHAA MMOCICI0BATCIIbHOCTD I_II/I(bp

Kputepun onieHrBaHUS BBITIOTHEHUS 3aaHUS bamnnbr
[ToHbI TpaBUIIBHBIN OTBET 2
Jomnymena oHa ommoka 1
Jonymiensl 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 pelIeHHe COAEPHKUT I1.1 MOIHOTO pelIeHHs], HO UMEET OJIUH U3
HEJ0CTaTKOB:

- B HEOOXOIMMBIX TTPEOOPA30BAHUAX WJIH BBIUUCICHUSAX JOIYIICHA OITHOKA,
NN

H€O6XOI[I/IMI>I€ MTEMAaTUYCCKHUEC npeo6pa30BaHH;1 X BBIYUCICHUSA JTIOTUYCCKHU
BCPHELI, HC COJICPKAT OI_HI/I6OK, HO HC 3aKOHYCHBI

WIH
MpaBUJILHBIN OTBET 3alMCcaH 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

IIpu maMepeHMM nyJbca dueloBeKa OHIIO 3aUKCUPOBARO
75 mynncanuit Kposx 3a 1 Mumryry. OnpegenuTe nepuop
COKDAIIEHUA CepAeYHO! MBIMIIIEL,

AMmnntyga c¢BoGOSHEIX KosmeGauuit Tena pasHa 3 cM. Ka-
KOt myTh ImpoIIo 370 TeNo 3a 1/2 mepumoa KomeGaHmi?

Ha pucyHke npejcraBieHa 3aBUCHMOCTh KOOPAUHATHI 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

Bonna c¢ wactoroit 4 I'm pacmpocTpaHsercA mo WLIHYPY CO
CKopocThio 8 M/c. [InnMHA BOJIHEL PaBHA

Kaxne M3aMeHeHHA OTMeYaET YeJOBEK 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

OXOTHHK BHICTpENWJ, HaxoAfAch Ha paccrosHmd 170 M or
JIGCHOI'0O MacCHBa. ‘Iepea CKOJIBKO BpeMEHH IOCJie BBICTPEJa
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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