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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHLETLINHU MTpenoiaBaHus yueoHoro npeamera «Ousukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS M OpraHMU3alfi0 H3y4YeHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NpPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpPEeoCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METojia
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TMPEINOJaracT OBJIAJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

eHAy4YHO OOBSCHATH SBJICHUS,

*OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIETOBAHMUS;



eMHTEPIPETUPOBATH JTAHHBIC W MCIIOJIb30BaTh HAYYHBIE JOKA3aTEIhCTBA IS
TIOJTYYCHHS BHIBOJIOBY.

[lenn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompejieieHbl B KOHIEMIUU TpernojiaBanust ydeOHoro mnpeamera «Dusnka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE 00111e00pa30BaTEIbHbBIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

e[IpHOOpPETEHUE HHTEpEeca W CTPEeMJICHUS OOydYarouuxcsi K HaydYHOMY
U3YYEHUIO MPHUPOJIbI, PA3BUTHE UX HMHTEIUICKTyaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

epa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TO3HAHUA U (HOPMHUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

«(hopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHUs: OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

o(hopMUPOBAHHE TPEACTABICHUNA O POMU (DHU3UKH JJIT Pa3BUTHSI JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

epa3BUTHE  TMPEACTABICHUMH O  BO3MOXKHBIX  chepax  Oynyuiei
npoecCUOHaNbHOM NESITEIbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

elIpHOOpPETEHUE 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e[IPUOOPETECHUE YMEHUM OMNMUCHIBATh U OOBSICHATH (PUIMUECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

*OCBOCHHE METOJIOB PEIICHHs TPOCTEHIINX pacyeTHBIX 3amad  C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

epa3BUTHEC YMCHHU HAOJIOJATh MPHUPOIHBIC SBJICHUS W BBIMOJIHATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

*OCBOCHHE TPUEMOB paboThl ¢ uH(POpMaIend (PU3NIECKOro COJCp KaHMUS,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

*3HAKOMCTBO €O chepaMu MpodheCCHOHATBHOM NeATeIbHOCTH, CBSI3aHHBIMH C
GbU3NKON, ¥ COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Oo011ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kimacce — 102 wyaca (3 yaca B HEHIEINIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
00yYaromuxcs, CIUcKa SKCIIEPUMEHTANBHBIX 33JaHUM, MPEeAIaracMblX B pamMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHElHOe JBHKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHna.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOPOCTH.
HesecomocCTh U nieperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LIeHTp TsikecTn.

Nmnynec Tena. M3menenne nmvnynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMUeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.

2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JABWKCHUH
OTHOCHUTENFHO KaOuHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Tela OT MAcChl Tela W JICUCTBYIOIIEH HAa HEro
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPU CBOOOTHOM TaICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU NPU IBUKECHUU TEJIA MO ICHCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KaK PsSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Omnpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Mexanuveckue KoJ1e0aHUsA U BOJHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyAa. MartemMaTnueckui U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U



IIOIIEpeYHble BOJHBL. JIMMHA BOJXHBI M CKOPOCTH €€ pacnpOCTPaHECHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1.

I L

HaOmronenne kojie0aHW Tel IOJ JEUCTBHEM CHIBI TSOKECTH W CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6mroneHune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1.

7.

OnpeneneHue YacTOThl W TEpHoJa KoJieOaHWH MaTEMaTHYECKOTO
MasiTHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproa KojeOaHU MOABEIIEHHOIO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHUOIa KOJICOAHUM TPYKUHHOTO MasITHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOa KOJICOaHHWM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA

CBCTa.

Hemoncmpayuu.

1.
2.

CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomel u onvimel.

1.

N3y4yeHnne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIEHOTO
TenedoHa.

CBeToBbIC ABJICHHUSA.



JlyueBas  mogmenr  cBera.  Mcrounukm — cBera.  IIpsaMonuHelHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeir B JmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpsiMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[TpuHiun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Mopens rnasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

L 0 N ok wN R

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHHUs CBETOBOIO Jydya OT yria
najicHusl.

2. M3yueHue xapakTEepUCTHK N300PAKEHUS MPEAMETA B TIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCUMOCTH yIJIa MPEOMJICHUS CBETOBOTO JIy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI cOOUparomen
JIMH3HI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.

7. OnBITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
I[BETOBbIE (DUIIBTPHI.

KBaHTOBBIC SIBJICHUS.
Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u noroiieHne cBera aroMoM. KBaHThl. JInHeHYaThie CIEKTPHI.



PagnoaktuBHOCTh. Anb(a, 6eTa- U ramma-uznydeHus. CTpoeHue aTOMHOIO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HA JKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENBEHO-00001AI0MINK MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTU3allun
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWUS H  OMNbITa  JEATEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM JAHHOIO MOIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3MUYECKHe
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CYET TOro, 4YTO OOy4Yaroliuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IIOJIYUCHHBIX 3HAHMM pacro3HaBaTh M HAy4HO OOBICHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SIBICHUI, B TOM
YyucIIe 15 TIPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HanOoJiee BaXXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOT'MM, HallpuMep, IPAKTUUECKOIO MCIOJIb30BAHUS PA3IMUHbIX UCTOUYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIIECHMS M COXPAHEHUs BCEX M3BECTHBIX BHJIOB
DHEPIUU.

Kaxpmas w3 TeM JaHHOrO MOAYJS BKIIOYAET AKCIIEPUMEHTAJIbHOE
uccieoBaHue o0oOmaroero xapakrepa. Moayip 3aBeplIaeTCsi MPOBEIECHUEM
JUArHOCTHYECKON 1 OLIEHOYHOU padOoThI 32 KypC OCHOBHOTO OOIIET0 00pa30BaHusl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE DCTETUYECKMX KauecTB (PU3MUECKOW HayKu: €€ TrapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABJISIOLIECH
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBuil O€30MacHOr0 TOBEIEHHUs Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTH€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JIOTHY€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NpoOJIeM M MyTel HX

pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO pA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3UYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCIIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
eBBISIBJIATH W XaPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);



e YyCTAaHABJIMBATH CYIIECTBEHHBIN NMpHU3HAK KJIAcCU(UKAIIMH, OCHOBAHHS IS
0000IICHHS U CPAaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJISITh [IPUYMHHO-CJICAICTBEHHBIE CBSI3M MPU HU3YYEHUU (DU3NYECKUX
SIBICHUI U MPOLIECCOB, JIeJaTh BHIBOJBI C MCIIOJNIB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpPATh CIOCOO pellleHus] Y4eOHOM (PU3nyecKon 3aiauu
(cpaBHEHME HECKOJIbKMX BapMaHTOB pEIIeHHs, BBHIOOp Haubosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

* HICII0JIB30BATh BOIIPOCHI KaK MUCCIIEAOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIMBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTb H  JIOCTOBEPHOCTH  HH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

* CAMOCTOATEIBHO (HOpMYIHpPOBaTH OOOOUIEHHSI M BBIBOABI MO pE3yjibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

o IPUMEHSATH PA3INYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl NPU MOUCKE U
orOope MHPOPMALMKM WIA JAHHBIX C YYETOM MPEIIOKEHHON y4uyeOHOM
bu3nYeCKON 3a1a9H;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH HHGOPMALUIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (OpMYy  TpeaCTaBICHUSA
uHpOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJadyd  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

eB XOJI¢ OOCYXJEHHUSI y4eOHOro Marepuala, pe3yjabTaTOB J1a0opaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleICHHbIE Ha pEIICHUE 33Jaud U MOIAep:KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

e CONIOCTABJISITh CBOM CYXKICHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJIOra,
OOHaApYXUBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA;



e BEIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

o MyOJIUYHO TPEJICTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh U HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYATbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIeMbl;

e IPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS O
e€ JOCTIKEHHUIO: pachpelessTh poJid, O0OCyX JaTh MpOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIpPABJIECHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C JIPYTUMU
YyjieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAue€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOUX s
peuieHust GU3NYECKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOJAaX  IPHUHATHS  pELICHUM
(MHOUBUYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pElIeHUMN
TpynIom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauu WU
IJlaHa MCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHUS  (HEAOCTHMKEHUS)  pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
(Gu3MUeCKOro HMCCIeOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUThH ce0s HAa MECTO JAPYroro 4YeJOBeKa B XOJI€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;

e IPU3HABATh CBOE MPABO HA OLIMOKY MpHU pElIeHUH (PU3MUECKUX 3a]a4 I B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATDBI

K koH1y oOyueHus B 9 kjiacce npeIMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

¢ ICNIOJB30BATh  MOHATHS: CHUCTEMA OTCYETa, MaTepHalIbHAas  TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKEHHUS, Jedopmanus
(ynpyrasi, mjaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
HEHTP TSHKECTH TBEPAOTO Tesia, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3BYK, 3JIEKTPOMATHUTHHIC BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, alb(da, OeTa- u ramMmma-u3JIydeHus,
U30TOIIbI, SIIEPHAS] SHEPrETHKA;

e pa3uyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aHUMOJCHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHHE
3ByKa, NPSIMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBeTa B
CHEKTP M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

epacrmo3HaBaThb MPOSIBICHHE  H3YYEHHBIX  (PU3NYECKUX  SBJICHUNH B
OKpy’XaleM Mupe (B TOM uucie (PU3NYECKUE SBICHHUS B HPHUPOJIE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOW CUCTEMbI, pEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, D3XO, IBETa Te,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OUOIOrMYecKoe IEeHCTBUE BUIUMOTO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIyY€HHUH, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEpPANOB, JEHUCTBUE PANAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM MEPEBOAMUTH IMPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMpHU3HAKU) (U3NUECKUX
SIBJICHU;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3Ys
bu3nueckue BeIWYUHBI (CpeNHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, NMEPEMEIIECHHUE, MyTh, YIJIOBAs



CKOpPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CHJIa TSAKECTH, YCKOPEHUE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexXaHu4ecKas paboTa W MOIIMHOCTh, TOTCHIMAJIBHAS DHEPrus Tea,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS JHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IoJiHAag MeXaHWYecKasi SHeprus,
MEePUOJT M YacTOTa KOJIeOaHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMJICHUS CPE/bl), MPU ONMUCAHUU
NpaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaueHUsI U €IUHUIIBl (U3UUECKUX BEIWYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUNH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (UUYECKUE SBJICHUS U MPOIECCHI,
UCIIOJb3Yyd 3aKOH COXPAHEHHUsI >HEPrud, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLNIN CYNEPHO3ULIUHA CWJI, NPUHIUI OTHOCUTEIbHOCTH [‘anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbl OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
NpU SIAEPHBIX PEAKIUSAX, MPU TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MATEMAaTUYECKOE BbIPAKEHHUE;

¢ O0BSCHATH (PU3MYECKHE TMPOIIECCHl U CBOMCTBAa TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB C OMOpod Ha 2-3 W3YYCHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacy€THHIC 3a7a4M (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHHI),
UCIIOJIB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIONINE (DU3UYECKUE BEIUYUHBI:
Ha OCHOBE aHall3a YCJOBHUS 3a/layd 3alHChIBATh KPATKOE YCJIOBHE,
BBISIBIISAITH HEJIOCTAIONIME UM U30BITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U
dbopmyIIbl, HEOOXOAUMBIE /IJIsl PEIICHHS, TPOBOJIUTE PAcCUEThl U OIIEHUBATH
PeaTMCTUYHOCTD MOJTYYEHHOTO 3HaUeHUS (PU3UYECKON BEIMUUHBL;

e pacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO pEIIUTh TMPH ITOMOIIH
(bU3UYECKUX METOJIOB, HCIIOJb3Yysl OMHCAaHUE HWCCIEIOBAHUS, BBIICISThH
MpPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJCHUSI  UCCIEIOBAaHMS, J€JaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOICHUM U OIBITOB;

e IPOBOJIUTH OMBITHI 110 HAOIIOJAECHUIO (DU3NYECKUX SBICHUN WU (PU3HMUECKUX
CBOMCTB Te€J (M3y4€HHE BTOPOTOo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS
OHEPTUHU, 3aBUCUMOCTh IEpUOaa KOoJIeOaHUN MPYKUHHOTO MasiTHUKA OT
Macchbl Tpy3a U KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT aMILIUTYbl
MajblX  KoJeOaHWM,  MPSIMOJUHEHHOE  pacIpOCTpaHEHUE  CBETa,



pa3ioxeHue OeNoro cBera B CIEKTP, U3YYEHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOrO Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA © €r0  Pe3yJbTaThl,
(GbopMyIHpPOBaTh BHIBOIBI,

o MPOBONTH MPU HEOOXOAMMOCTH CEPHUIO0 TMPSMBIX H3MEPEHUH, OMpeesisa
CpeqHee 3HAYCHHE W3MepsAeMoil BenwuuHbBl ((POKycHOE paccTosHUE
cobuparomieli JMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a H3MEpEeHUs
(M3MepUTEILHOTO PHOOpa);

 IPOBOJUTH  HCCIEAOBAHWE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYHH C
WCITOJIP30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHHU
IpyU PaBHOYCKOPEHHOM [IBIDKEHMHM O€3 HaudajJbHOM CKOpPOCTH, Mepuoja
KOJIeOaHH MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yrJia
NaJieHus): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3MUecKuX BETUYMH B BUJAEC TaOJNMIl U TpapUKOB, JI€JaTh BBHIBOJIBI IO
pe3yibTaTam UCCIeI0BaHuUs,

¢ IPOBOJNTh KOCBEHHBIC W3MEPCHHS (PU3MUECKUX BEIUYMH (CpemaHsst
CKOpPOCTh M YCKOpPEHHE Tella TpHU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPHUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa W
nepuosi KojeOaHWii MaTeMaTHYeCKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIICys MPEIIOKECHHON UHCTPYKIIUU, BHIYUCIISTH
3HAUEHUE BEJIMUMHBI U aHAJM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YUYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

e COONIOAATH MpaBUja TEXHUKU OE30MacCHOCTU MpU paboTe ¢ JabopaTOPHBIM
00opy10BaHUEM;

e pa3IMyuaTh OCHOBHBIC TPU3HAKKA M3YYCHHBIX (PU3NYECKUX MOJEIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JydY, TOHKAas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

e XapaKTePU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM 4YHUCIE:
CIUAOMETP, JATYMKW TIOJNOKECHHS, PACCTOSHHS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,



CHEKTPOCKOIl, JO3UMETp, Kamepa BuibcoHa), HCHOJB3yd 3HaHUS O
CBOMCTBaX (PU3MYECKUX SBICHUA UM HeoOXoauMmble (U3HYECKUE
3aKOHOMEPHOCTH;

* HICIIOJIB30BATh CXEMbl M CXEMAaTHUUYHbIE PUCYHKU HM3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX IMPOIIECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLIEl JINH3E;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh UH(POPMALUIO O IPUMEPAX) PAKTUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IS
obecricueHuss 0€30macHOCTH MpH  oOOpalleHHuH ¢ nOpudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY’KAIOILIEH CpEIE;

¢ OCYLIECTBIISITH  MOUCK HMH(pOpMaUu  (PU3NYECKOTO  COJAEPKAHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIIHUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTENFHBIX HICTOYHHUKOB,

¢ ICTIOJIB30BAaTh TPH BBIMOJHEHUN YYEOHBIX 3aJaHU Hay4IHO-TIOMYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NMUCHBMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEeSTENIbHOCTH, TMpU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasaena (U3HKM W COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHUKOB.



TemaTnueckoe IJIAHUPOBAHUE

9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB H TeM (uudpoBbIe)
Ne i/ P Konrtposbubie | Ilpakruueckue op
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHH4eCKOe IBMXKCHUE U CIIOCOOBI €r0 10 1 bu6nuorexa [IOK
' OIUCAHUS https://m.eds00.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOICHCTBHIC Tl https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs U BOJHbI
bu6nuorexa [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CXAHHICCKHC BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHUTHOE MOJIE U 6 9 bu6muoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6



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

Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmorexa OK
' pactipoctp https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmnoreka IIOK
5.1 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
: A 7 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bubmuorexa [IOK
' Kypca ¢u3uku 3a 7-9 kacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasbnsie | IIpakruyeckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

M .

1 CXAHHHICCKOT ABIDKEIHC 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCHUTEIEHOCTE MEXAHUIECKOTO 1 https://m.edsoo.ru/5¢c869dc5
JBUKCHUSA
PaBHOMEpHOE IPSIMOJIMHEITHOE

3 P P 1 https://m.edsoo.ru/bc342e86
JBUKEHUE
HepaBHoMepHOE npsMOInHEHHOE

4 nBukeHue. CpeHsst U MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IIpsimonnHEiiHOE PaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBUKEHUE. Y CKOpEHUE
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1 https://m.eds00.ru/2c456185
I'padux ckopocTH
JlabopaTopHas pabota
"Onpenenenue yCKOPEHUs Teja Ipu

7 pea yerop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HaAKJIOHHOM MI0CKOCTH"
CBo0Ooauoe nagenne ten. OnbITh

8 a a 1 https://m.edsoo.ru/163cf472
Tanmunes



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472

PaBHOMEpHOE ABMXKEHUE 110
okpyxHoctH. [Iepuon u wacrora

9 . https://m.edsoo.ru/7a978b7a
oOpanienus. JInneiiHas u yrioBas
CKOpPOCTH

10 LleHTpOoCTpEeMHUTEILHOE YCKOPEHHE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPBBIH SAKOH HPIOTOHA. BEKTOP https://m.eds00.ru/8776289d
CHJIbI
Bropoii 3akoH HeroToHa.

12 . https://m.edso0.ru/6b639d94
PaBHOpelicTBYIOIIAs cHita

13 Tpernit saxort HptoToHa. https://m.eds00.ru/6155617e
Cyneprnio3unus cui

14 Penterine sa1at ta npumeneie https://m.edsoo.ru/52e8393d
3akoHOB HrroTOHA

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CILICHHE 3378 110 Teme «(iia https://m.edsoo.ru/3bf34e6¢c
YIIPYTOCTH
JlabopaTopHas pabota

17 «OmnpenenenHne KECTKOCTH https://m.edsoo.ru/aa6e6bc3
NIPY>XUHBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 CLICHNC 3713 110 TeMe «( i https://m.edso0.ru/97¢c5c938
TPEHUS
JlaGopatopHnas pabora

20 "Onpexnenenne ko3 PuumeHTa https://m.edso00.ru/78ff698c
TPEHUs CKOJIbKEHUs"
P "3

21 CILICHIE SAIIAT T10 TENE " SaKOHE! https://m.edso0.ru/885c63el

Herorona. Cuia ynpyroctu. Cuna



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1

TpeHus"

22

Cuita TSHKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
IIagCHUuA

https://m.edsoo.ru/c4cha3c3

23

VYpoxk-konpepenuus "JIBrxeHue et
BOKPYT T'PaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). ['amaktuku".
Pemrenue 3anau

https://m.edso0.ru/6a48e5c3

24

Pemtenue 3amau nmo treme "Cria
TSOKECTH M 3aKOH BCEMUPHOTO
TArOTEHUA"

https://m.edsoo.ru/8b4d9f83

25

[IepBas kocMHu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dba5

26

PaBHOBecue MarepualbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHTp TsKEecTH

https://m.edsoo.ru/a351cela

27

PaBHOBeCHe MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OChIO BPALLICHUS.
MowmeHT cuibl. LienTp TsoxecTn

https://m.edso00.ru/6872abf4

28

Pemrenue 3agad mo reme "MoOMEHT
cuisl. L{enTp TsKEeCTH"

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "MexaHnuecKkoe IBUKCHHUE.
BzanmoneiicrBue ten"

https://m.edsoo.ru/2bafb487



https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487

30

KonrponsHas pabora o Teme
"MexaHnuecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tenna. UMiysasc CUiblL.
3aKOH COXpaHEHUs UMITYJIbCa.
VYnpyroe u Heynpyroe
B3alMOJIECICTBUE

https://m.edso0.ru/251e6f13

32

Pemrenue 3agaud mo reMme "3akoH
COXpaHEHUs UMITyJIbca"

https://m.edsoo.ru/c3cceebl

33

VYpoxk-koupepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE'.
Pemenue 3agau

https://m.edsoo.ru/8b5e27f1

34

Mexanunueckasi paboTa U MOITHOCTb

https://m.eds00.ru/848ba637

35

Pabota cuibl TsKECTH, CUIIBI
YOPYTOCTH M CHJIBI TPEHUS

https://m.edsoo.ru/d7a7c555

36

JIaGoparopHas paboTa
«Omnpenenenue pabOThI CUITBI
TPEHUS IPU PaBHOMEPHOM
JBYKEHUH TEJa TI0 TOPU30HTATBLHON
TTOBEPXHOCTI

https://m.edso0.ru/667c837e

37

CBs3b 9HEprUU U pabOTHI.
[ToTenumanpHas sHEpPrust

https://m.edso00.ru/84817179

38

Kunernueckas SHEpPTU:. TeopeMa 0
KHUHETHYECKOM SHEPTHUn

https://m.edsoo.ru/24d61ab5

39

3akoH COXPAHCHUA DHCPIUU B
MEXAaHHUKEC

https://m.edso0.ru/24661f29

40

JlabopaTtopHas pabota «3ydeHue

https://m.edsoo.ru/48838ca3



https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3

3aKOHAa COXPAHCHUS SHCPIrUM»

41

KonebarenpHoe JABMXKXCHHUEC U €TI0
XapPaKTCPUCTHKHU

https://m.edsoo.ru/7b9859af

42

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

https://m.edsoo.ru/ad17f942

43

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKHU

https://m.edsoo.ru/4a6aa385

44

VYpok-uccnenoBanue «3aBUCUMOCTb
nepuo/ia KojaeOaHui 0T &KEeCTKOCTH
IIPY’KAHBI U MAcChl Ipy3a»

https://m.edsoo.ru/b1c7271b

45

[IpeBparienue sHepruu Npu
MEXaHUUYECKUX KOJICOaHUSIX

https://m.edso0.ru/8544337e

46

JlaGopaTopHas paboTta
«OrmpeeneHne 4acToThl U Meproja
KoJe0aHuil MPYKUHHOTO MAasITHHKA

https://m.edsoo.ru/bald1d48

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBHCHMOCTH Mepro/ia
Kose0aHuil Tpy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue BoaHEL. CBOWCTBA
MeXaHu4eCcKuX BOJIH. [IponosibHbIE
Y TIOTIEPEYHBIE BOJIHBI

https://m.edsoo.ru/8ed367e7

49

VYpok-koHpepeHus
"MexaHUYeCKHUE BOJHBI B TBEPIOM
tene. CelicMMUECKHUE BOJIHBI".
Pemenue 3anau

https://m.edsoo.ru/ebd8d7b6



https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacripoctpanenue u
OTpa)KEHHE 3BYyKa

https://m.edso0.ru/8a594969

51

Ypok-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
yacToThl" Perienue 3agag

https://m.edsoo.ru/2b95f238

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

https://m.eds00.ru/699e3612

53

Ypok-koHpepeHus "YIIbTpa3ByK U
nHOPa3BYK B IPUPOE U TEXHHUKE"
Pewenne 3anau

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka Kk KOHTPOJILHOI paboTe
110 TeMe "3aKOHbI COXPaHEHMUS.
Mexanuyeckue KojaeOaHus u
BOJIHBI"

https://m.edsoo.ru/b347159

55

KonTponbhas padbota no teme
"3aKOHBI COXPaHEHUS.
Mexannueckue KonebaHus 1
BOJIHBI"

https://m.edsoo.ru/e9924h5e

56

DNeKTPOMarHuTHOE TOJIE.
3J'ICKTpOMaFHI/ITHI>I€ BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBoiicTBa SJICKTPOMArHUTHBIX BOJIH

58

Ypok-koupepenmus "kana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM cBsA3U" Pernrenune
3a7a4

https://m.edso0.ru/48f68a2d

59

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C

https://m.edsoo.ru/3cfae84a
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https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
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MTOMOIIBI0 MOOUITFHOTO TenedoHa"
Pemrenue 3amau

60

Pemenue 3agad Ha onpenenexHue
YaCTOTHI U OJIMHBI
3J€KTPOMArHUTHON BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTts cBeta. BoaHoBsie
CBONCTBA CBETA

https://m.edsoo.ru/ech99257

62

Hcrounuku ceera. [IpsamonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)KeHUs CBETa. 3epKaja.
Pemenue 3agau Ha npuMeHeHUE
3aKOHA OTPAKEHUsI CBETA

https://m.edsoo.ru/45e9f872

64

[Ipenomnenue cBera. 3aKoH
MIPEJOMIICHUS CBETa

https://m.edso0.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTpaXKE€HUE
cBeTa. Mcnoap30BaHuEe IOITHOTO
BHYTPEHHETO OTPAKECHUSI B
ONTHYECKUX CBETOBOJIax. Pemenne
3aaq

https://m.edsoo.ru/4e43afa2

66

JlabopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH yTiia
TIPEJIOMIJICHHUS] CBETOBOTO JIyda OT
yrIJia najicHus Ha rpaHuile "BO3ayX-

nn

CTCKJIO

https://m.edsoo.ru/835faed9

67

VYpok-koHpepeHus
"M CII0/I530BaHUE IIOITHOTO

https://m.edsoo.ru/2ce88641



https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
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BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
cBs13b'" Penrenue 3amau

68

JIuna3el. OnTHdecKkas CHiIa JIMH3bI

https://m.edsoo.ru/c6451cf4

69

[TocTpoenne nzodpaskeHuii B
JMH3aX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopaTopHas pabora
"Onpenenenne GoKycHOTO
PacCTOSIHUS U ONITHUYECKOU CHIIBI
coOuparomien JTHH3bI"

https://m.edsoo.ru/911a47cb

71

Ypok-koH(pepeHus "OnTudaeckue
TMH30BEIe TpuOopsI" Pemenne
3az1a4

https://m.edsoo.ru/5b79227a

72

I'na3 xak ontuveckas cucrema.
3penune Pemenne 3aqau

https://m.edsoo.ru/d7aa88af

73

Ypok-koHpepenus "JlegexTs
3penus. Kak coxpanurts 3penue"
Pemenne 3anau

https://m.edsoo.ru/4dc7b213

74

Pasnoxxenue 6enoro ceera B CIEKTp.
OmnpiTel HeroTona. Crioskenue
CHEKTpaJbHbIX IBETOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JIaGoparophas paboTa "OnbITH 10
pasiokeHuIo 6eJI0ro cBeTa B CIEKTP
Y BOCIIPHUATHIO I[BETA IPEAMETOB
IIpHU UX HAOJIIOJCHUH Yepes
1[BETOBBIE (PUIBTPHI"

https://m.edso0.ru/b4867994

76

VYpok-nipaktukym "BonHoBbIE

https://m.edsoo.ru/1b4e5e94



https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f
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CBOMCTBA CBETA: IUCIIEPCHUs,
uHTephepenus u qudpaxmums’"
Pemrenue 3amau

Omnsitel Pe3epdopaa u rutanerapHas

77 https://m.edsoo.ru/c36effb5
MOJIeTIb aTOMa
IT bopa. M

78 OCTYIATR! Bopa. JLoJeI: aToMa https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u OrIoneHue cBera

79 aromoM. KBaHTbl. JIuHeiuateie https://m.edso00.ru/9fb5689b
CIICKTPBI
Ypok- "Hab

80 PORTHPARTHEYM a"JIIOI[CHI/Ie https://m.edsoo.ru/83b9a577
CIICKTPOB UCITyCKaHUS

81 PangmoakTuBHOCTE U €€ BUIBI https://m.edso0.ru/8e724769
C .

82 TPOCHIE STOMHOLO SLpa https://m.edsoo.ru/2d85bef3
Hyxnonnas monens
Pagnoa € IIpEeBpAalLLECHHUS.

83 AMOAICTHBHDIC HpCBpattierit https://m.edsoo.ru/8b56a71d
N3oTomnsl
Pemenue 3agau no teme:

84 " HICHHE ST O TEM " https://m.edsoo.ru/f241bbdc

PannoakTrBHBIC IPEBpAIICHUS

85 [Tepwon momypacmaga https://m.edsoo.ru/523a9317
VYpoxk-koHpepeHuus

86 "PannoakTuBHBIE U3TyYEHUS B https://m.edsoo.ru/4ea4f6e4
IIPUPOJE, MEAULIMHE, TEXHUKE"
SnepHbie peakiuu. 3aKOHbBI

87 COXPaHEHHUs 3apsAA0BOTr0 U https://m.edsoo.ru/c4cbe7ee
MacCOBOT'O YHCET

88 OHeprus CBA3M aTOMHBIX SJIEP. https://m.edsoo.ru/734f11cl
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CBs13b Macchl U SHEPIUU

89

Pemenue 3ampau no reme "Snepueie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakuuu cunTe3a U 1eneHus s1ep.
Wcrounuku sHeprun ConHua u
3BE3]

https://m.edsoo.ru/2d7262c2

91

Ypok-koudepennus "SAnepHas
sHepreTuka. JlencTus
pPaZMOaKTUBHBIX U3ITy4YEeHUH Ha
KUBBIE OpraHU3Mbl"

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka Kk KOHTPOJILHOI paboTe
10 TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIC BOJIHBI.
KBanToBsbic siBieHns"

https://m.edsoo.ru/d9f1261a

93

KonTponbhas padbota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

https://m.edsoo.ru/7231a58d

94

[ToBTOpEeHue, 060061IEHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"B3aumopeiictBue ten"

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, 06o61eHue. Peenue
PACUCTHBIX U KaYCCTBCHHBIX 3aaa4
o teme "TermioBble npouecch”

https://m.edsoo.ru/d3248943

96

[ToBTOpenue, o6o0menHue. Pemenune
pacyYeTHBIX U KaU€CTBEHHBIX 33724
o teme "KII/] TenmoBbix
JBuraresuei”

https://m.edsoo.ru/28f67bc4
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[ToBTrOopenue, o6o0menue. Pemenne
97 pacueTHBIX U KaUeCTBEHHBIX 33]a4
no teme "KII]] anexrpoycrtanoBok"

https://m.eds00.ru/399f4911

[ToBTOpenue, obo0mIeHNE.
98 JlaGopaTopHbIie pabOThI IO KypCy
"CBeroBbI€ sBICHUA"

https://m.edsoo.ru/lcd92c22

[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMU I10 TeMe "3aKOHBI
COXpaHEHUS B MeXaHUKe"

https://m.edsoo.ru/f7e3f69d

[ToBTrOopenue, o600menue. Padora ¢
100 Tekcramu 1o teMe "Koiiebanus u
BOJIHEI"

https://m.edsoo.ru/497cclc6

[ToBTrOopenue, o600menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEBIE
sBJIeHUs"

https://m.edsoo.ru/5986dca7

[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u

snepHast pusuka"

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

27
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE W3yYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBLAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUBNYECKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (uU3MUEcKUe sBJIECHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI ~ CMBICA  HCIIOJB3YEMbIX  BEJIHUYHH,
0003Ha4YeHHs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTCpPU30BaATh CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS W TIPOLIECCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

O00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMYeCKUX IIaroB C IMOMOIIbIO 2 — 3 H3YyYEHHBIX CBOMCTBa

busnyecKuX SIBICHUHN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THBIE 3a7a4M (OMHparomupecs Ha cucrtemy u3 2 — 3

YpaBHEHMIi), HCIONB3Ys 3aKOHBI U  (OPMYIbI, CBS3bIBAIOIIUE




¢u3nveckre BeIMYMHBI: HA OCHOBE aHalIM3a YCIOBHS 3a/laud
3alHChIBAaTh KPAaTKOE yCIOBHE, BBISBIATh HEIOCTAOIINE WU
M30BITOYHBIC JAHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOAMUMBIC
JUTSL PEIlIeHUs], MPOBOJAUTHh PACUEThl M OICHUBATH PEATUCTHIHOCTH

IMOJIYYCHHOI'O 3HAYCHU S (l)PISH‘ICCKOﬁ BCIIMYHUHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIE MOXHO pPCIIUWTh IIPpH IIOMOINU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIL3Yysl OMMMCAHUC HCCIICIOBAHHSA, BBIACIATH
IMPOBEPAEMOE TIPCAIIOIOKEHNUE, OLCHHWBATh IIPABUJIBHOCTh IIOPAIKA
MMPOBCACHUA HMCCIICAOBAHUA, [ACJIIaTb BbIBOJAbI, HWHTCPHPCTHUPOBATH

PE3YyIIbTAaThL Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(¢u3HYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOAMTH TNpPU HEOOXOJUMOCTU CEPUI0 MpPSIMBIX H3MEPEHMI,
ompenenss CpelHee 3HAuCHHE H3MepseMON BelMW4YMHBI ((POKyCHOE
paccTosiHue CcOOMparoIel JIMH3bI), 00OCHOBBIBATH BHIOOpP cIIOCOOa

HU3MEpPEHHS (M3MEPUTEIIBHOTO MPUOopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEIHYUH C
UCIOJIb30BaHUEM TMPSAMBIX M3MEPEHUM: MJIAHUPOBATh HCCIIEI0OBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh Ppe3yJbTaThl
MOJIyYUEHHOM 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TaOIMIHU

Fpa(bI/IKOB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAaHUPOBATh U3MEPEHMS], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHUs, CIEeays MNPEUIOKEHHON WHCTPYKLIHH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIYYECHHBIE

PE3YJIbTATHI C y‘{éTOM 3aJJaHHOM NOrpeuIHOCTU I/I3MepeHHﬁ

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JINH34, IJIAaHETapHas MOJENb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPUHIUNBI JEHCTBUS HW3YyYEHHBIX OPUOOPOB U




TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX OIHCAHUS, HCIONIb3Ys
3HaHHUS O CBOWCTBaX (DU3MUYECKUX SBICHHA H HEOOXOIUMBIC

(1)I/I3I/I‘ICCKI/IG 3aKOHOMECPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKUM H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, HU3MEPUTEIIBHBIX puOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aja4, ONTUYECKHE CXEMBI ISl TOCTPOSHHS N300paKECHHI B MIIOCKOM

3epKajie U coduparouieil TuH3e

1.17

IOPUBOANUTH TpHUMEpbl (HAXOAUTh MH(MOPMALMIO O IPUMEPax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PU3NIECKUX 3HAHUI B OBCEIHEBHOM
KHU3HM U1 o0ecriedeHuss Oe30macHOCTH TMpu  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B OKPY)KaIOH_Ieﬁ cpeac

1.18

OCYIIECTBIISITH MOUCK MHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETU
WuTepHeT, CcamMoOCTOSTENLHO (OPMYIUPYsT TOMCKOBBIA  3ampoc,
HaxoJWTh MYTU  ONpPEAENIEHHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
nH(poOpMalMid HAa OCHOBE HMEIOIIMXCS 3HAHMM W JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMH  HAy4HO-
MNOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeT; Bnaxere  NpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMAIMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBEe HH(GOpMallUM M3 HECKOJbKUX HCTOYHHUKOB (PU3NYECKOIO
coJiepXkKaHus, MyOJIMYHO NPEACTaBIATh PE3yJbTaThl MPOEKTHOW HIIU
UCCJIEIOBATENIbCKOM  AESITEeNBbHOCTH, HpPU  3TOM  TPaMOTHO
MCII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN anmapar U3y4aeMoro pasieia
GU3MKM U CONPOBOXKIATh BBICTYIUIEHHE INpe3eHTalued c y4EToM

0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MIPHU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB PaCHpeeNiaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIIOJHEHUEM ILIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh

COOCTBEHHBIH BKJIax B  JACATCIBHOCTL TI'PYIIINbI, BBICTPAUBATH




KOMMYHUKaTHBHOC BBaHMO,Z[CfICTBPIe, IIPOABJIAA TOTOBHOCTbH

pa3pemath KOHQIUKTHI




ITPOBEPSIEMBIE 9JIEMEHTbBI COAEP KAHUSA

9 KJIACC
Kon
Kopx snementa [TpoBepsieMble SIEMEHTHI COACPKAHUS
paszmena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanunyeckoe aBUKeHHE. MaTtepuanbHas Touka. Cucrema
' otcuéra
8.2 OTHOCHUTENEHOCTh MEXaHNYECKOTO JABIKECHHS
8.3 PaBHOMeEpHOE TIpsSIMONIMHEHHOE TBUKEHHE
8.4 HepasnomepHoe npsmonnnaeinoe qBuxenne. CpeqHss u
' MT'HOBEHHAas CKOPOCTb Tejla IPYU HEPABHOMEPHOM JBI>KEHUH
8.5 YckopeHue. PaBHOycKOpeHHOE TPSMOITMHEIHOE IBIKEHIE
8.6 CeobonHoe nagenue. OnbiThl [anunes
PaBHOMEpHOE BHXKEHHUE IO OKpY>XHOCTU. Ilepros u yactora
8.7 oOpartenus. JIuHeiHas 1 yriioBasi CKOPOCTH.
LleHTpOCTpEMHUTENBEHOE YCKOPEHHE
8.8 [epBsrii 3akoH HetoTOHA
8
8.9 Bropoii 3axon HetotoHa
8.10 Tperuii 3axkoH HeroToHa
8.11 [TpuHLIMT Cynepno3uluu CHUJT
8.12 Cua ynpyroctu. 3akoH ['yka
8.13 Cua TpeHHs: CUila TPEHUS CKOJIBKEHHS, CUIIa TPEHUS TIOKOS,
' JpyTue BUIBI TPEHUS
8.14 Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEeHHe
' CBOOOIHOTO TaJICHUs
8.15 JBwmwxkenue mianet Bokpyr Connua. [lepBas kocmuueckast
' CKOpOCTh. HEBECOMOCTB U TIEPETPY3KH
8.16 PaBHOBecHe MaTepraIbHON TOUKH. AOCOIIOTHO TBEPIOE TEIO
8.17 PaBHOBecHe TBEPAOro Tena ¢ 3aKperiEHHOM OChbIO BPALLCHUSI.

MowmenT cuinebl. Lentp TsxecT




8.18

Nmnynsc Tena. U3MeHeHne uMmyinbcea. MiMmynbe cuitbl

8.19

3aKkoH COXpaHCHHA UMITYJIbCa

8.20

PeaktuBHOC JABWKCHHEC

8.21

Mexanndeckas padoTa ¥ MOIITHOCTh

8.22

Pabora cun TsoKecTH, ynpyrocTs, TpeHus. CBs3b SHEPTHH U
paboThI

8.23

IoTeHanbpHast YHEPIHsl TENA, IOIHATOrO Hall IOBEPXHOCTHIO
3emin

8.24

IToTeHnanbHast 3HEPIrUs CKATON NPY>KUHbI

8.25

Kuneruueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUN

8.26

3aKOH COXPAaHEHUS] MEXaHUYECKON YHEPTUU

8.27

[IpakTrueckne paboOTHI:

Omnpenenenre cpeaHed CKOPOCTU CKOJBXEHHS OpyCKa HITH
JBIDKEHUS LIapHKa [0 HAKJIOHHOM utockocTd. OnpeneneHue
YCKOpEHHUS Tejia MPU paBHOYCKOPEHHOM JBIMKEHUH 10
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JBIKEHHH 0€3 HaualbHOW CKOPOCTH.

IIpoBepka runoTe3bl: €CIM P PABHOYCKOPEHHOM JIBKEHUH 0€3
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KaK psii HEUETHBIX YHCET,
TO COOTBETCTBYIONINE MPOMEKYTKH BPEMEHH OIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMaJbHOTO faBneHus. Onpenenenre ko3hduienTa TpeHus
ckonpxeHus. Onpenaenenue KECTKOCTU NpyxuHbL. OnpeneneHue
paboThI CHITBI TPEHHS IPY PABHOMEPHOM JIBHKCHUH TeJIa TI0
TOPU30HTAJILHOM MmoBepxHOCTH. OnpeneneHne padoThl CHITBI
YIOPYTOCTH NPU MOABEME TPY3a C HCHOIb30BAHHEM
HETIOIBIYKHOTO U TIOJIBIIKHOTO OJIOKOB

8.28

®u3nueckue SIBICHUSI B IPUPOJIE: IPUIIUBBI U OTIUBBI, JBUKEHUE
mwiaHeT COJIHEYHOUM CUCTEMBI, pEaKTUBHOE JBUKEHUE KUBBIX
OpraHu3MOB

8.29

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, AaTYUKHU MOJIOKCHUS,
pacCTodHUA U YCKOPCHUSA, PAKCTBI

MEXAHUWYECKHUE KOJIEBAHM A 1 BOJIHBI




9.1

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTepHUCTUKU
KoJieOaHuil: Iepro, YacToTa, aMIUTUTyAa

9.2

Maremarnueckuil ¥ Npy>KUHHBIN MasTHUKU. 1IpeBpamenue
SHEPIHH MPH KOJIe0ATSIILHOM JBUKCHUN

9.3

3aTyxan1uHe KoJIeOaHusI. BI)IHy)KI[eHHI)IC koseOanus. Pesonanc

9.4

MexaHnnueckue BoIHEL. CBOMCTBA MEXaHHMYECKHX BOJIH.
[IpomonbHBIE U TIOTIEpEYHBIC BOHEI. J[JTHHA BOJHBI I CKOPOCTH €€
pacmpocTpaHeHusl. MexaHu4ecKue BOJIHBI B TBEPAOM TeIe,
CENCMHYECKIE BOJIHBI

95

3ByK. I'poMKOCTB U BbICOTA 3ByKa. OTpa’keHHE 3BYKa

9.6

WudpasByk u yabTpa3zByk

9.7

[MpakTrdeckue pabOTHI:

Omnpe/ieieHre YacTOThI U TIEPUOJIa KOJIeOaHUH MaTeMaTHISCKOTO
MasTHHUKa.

OnpenesneHre YacTOTH U IEpHO/Ia KoJieOaHH PY>KUHHOTO
MasiTHHKA

HccnenoBanne 3aBUCHMOCTH NIEpUO/ia KOJICOaHUI MTOJBEILICHHOTO
K HUTH I'py3a OT AJUHBI HUTU. MccnenoBanue 3aBUCUMOCTH
nepuojia KojebaHuii MPyKUHHOTO MasiTHUKA OT MacCHI TPy3a.
[TpoBepka HE3aBUCUMOCTH TIEpHOia KOJIeOaHu Ipy3a,
MOABEIIEHHOI'0 K HUTH, OT MaCChI Ipy3a U >KECTKOCTU MPYKUHBL.
H3mepenne yckopeHus: cBOOOTHOTO TTaICHUS

9.8

dusnueckue SIBICHUS B MIPpUPOJC: BOCTIPUATHUEC 3BYKOB
JKNUBOTHBIMU, 3EMJICTPSACCHUC, CEMCMHYCCKHE BOJIHBI, IYHAMU,
9X0

9.9

TexHrn4YecKkre ycTponcTBa: 3X0JI0T, UCIIOIb30BAHNE YIbTPa3ByKa
B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITIOJIE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe. DIEKTPOMArHuTHbIE BOJTHBL. CBOMCTBa

10.1
3IIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 31eKTpOMarHuTHBIX BOJIH
10.3 DneKTpoMarauTHas npupoza ceera. CKopocTs cBeTa. BoHOBEIE

CBOMCTBA CBETa
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10.4

[IpakTueckue pabOTHIL:

N3yyeHune cBOMCTB 3J€KTPOMArHUTHBIX BOJIH C IOMOILBIO
MOOMIIBHOTO TellehoHa

10.5

®dusnyeckue SBICHUS B TPUPOJIC: OMOIOTUYSCKOEe ACUCTBUE
BHAIMMOTO, YIBTPA(HUOIETOBOTO H PEHTTEHOBCKOTO M3ITyIEeHUH

10.6

Texaunueckue yCTpOﬁCTBa: HCIIOJIB30BAHUE 3JICKTPOMArHuTHBIX
BOJIH JIJISI COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111

JIyueast mogensb cBeta. ICTOUHHKH CBETa

11.2

IIpssMonMHEMHOE PACIPOCTPAHEHUE CBETA

11.3

Otpaxenue cera. [1ockoe 3epkaio. 3aKoH OTpaKEHHs CBETa

114

[Ipenominenue cBera. 3aKoH mpesomiieHus cBeta. [loiaHoe
BHYTPEHHEE OTPa’KeHHUE CBETa

11.5

JIvnza. Xop nydeil B 1MH3E

11.6

Onrtuyeckas cuctema doroarnmnapaTa, MUKPOCKOTIA U TEIECKOIa

11.7

I'ma3 xak onTudeckast CuCTeMa. BJ'II/ISOpyKOCTL " JAJIbBHO30PKOCThH

11.8

Paznoxenue 6enoro cera B criekTp. OnbiTel HetoTOHA.
CrnoxeHue crieKTpalibHBIX 1IBETOB. Jucnepcus ceera

11.9

[IpaxkTrueckne paboThI:

UccnenoBanne 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JTyda OT
yriia majeHusl.

Nzydenune xapakTepruCTHK U300paKEHUS IPEAMETA B IIIOCKOM
3epKae.

HccnegoBanne 3aBUCHMOCTH yria nmpejoMJICHUA CBETOBOT'O JIyda
OT yI'Jila MaZACHU Ha I'paHUIC «BO3AYX — CTCKIIO».

[Toygenne m300paxeHUi ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS U ONTUIECKON CHITBI
coOuparoIei JINH3bI.

OnbITHI 10 Pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

OnbITH IO BOCOPHUSATHIO [IBETA IIPEAMETOB IPH UX HAOIIOIEHUH
yepes IBETOBBIE (DUITBTPEI
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Odusnueckue sBiIeHus B npupoae: 3atMenus: Connua u JIyHbl,
11.10 1[BETa TEJI, ONTHYECKUE SBJICHUS B aTMOChepe (IBeT Heba,
pedpakmust, pagyra, MEPax)
1111 TexHUUECKHE YCTPOICTBA: OUKH, TIEPUCKOI, (hoToanmapar,
' ONTUYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 OmerTe! Pe3epdopaa u mmaneTapHast MOaeNIb aToMa. Moienb
' aroma Bopa
129 Hcnyckanue 1 MOTonieHre cBeTa aToMoM. KBaHTHI.
' JIuHeHyaTsle CIIEKTPBI
12.3 PagnoaktuBHOCTE. Anb(a, OeTa- U TaMMa-U3ITyIeHUS
124 Crpoenue atoMHOT0 siipa. HykioHHast MOJieNlb aTOMHOTO siApa.
' M3oTtomst
125 PagnoaxtrBHBIe npeBpatueHust. lleproa momypacnazna aTOMHBIX
' snep
126 Snepuble peakiuy. 3aKOHBI COXPaHEHHS 3aPsIA0BOTO U MacCOBOTO
' quce
12.7 OHeprus CBA3M aTOMHBIX siiep. CBS3b Macchl M SHEPTUU
128 Peaknuu cuntesa u genenus sinep. Mcrounnku sneprun CostHia
' 1 3BE3]T
12.9 Snepnas sHepreruka. JlelicTBUe paiMOaKTUBHBIX U3TyYEHUH Ha
' JKHUBBIC OPTaHU3MBI
IIpakTuueckue pabOTHIL:
Hab6nroieHue CIIONIHbIX ¥ JIMHEHYaThIX CIIEKTPOB U3ITyUSHHUSI.
12.10 .
HccnenoBanne TpeKOB: U3MEPEHHE SHEPTHH YaACTHIIBI TIO
TOPMO3HOMY ITyTH (110 (hoTorpadusm).
W3mepenue paaroakTHBHOTO (hOHA
Du3nyecKue sIBJICHUS B IPUPOJIE: ECTECTBEHHBIN pagOaKTUBHBINA
1211 (OH, KOCMHUYECKHE JIy4H, PaJUOAKTUBHOE U3ITyUYEeHUE TPUPOIHBIX
' MUHEpPAJIOB, JICHCTBHE PaJIMOAKTUBHBIX U3IYUYCHUI HA OpPraHu3M
YeJIoBeKa
12.12 TexHUUECKHE YCTPOMCTBA: CIIEKTPOCKON, HHIANBUIYaJIbHBIH
' JIO3UMETP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX IMPEICTABICHUI O 3aKOHOMEPHOU CBS3H
U [I03HABa€MOCTU SIBICHUW MPUPOABI, O POJM DSKCIEPUMEHTa B
busuke, o cucremooOpasyromeil ponu (GUIMKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
buznyecKux 3HAHUM U UX POJU B LIEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHHM Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 ATOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BeUIecTBA, O (U3NYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UYECKOE SBIICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXalOLUIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBa

(mpu3HaKH)

Brnanenne ocHOBamMM TOHSTUHHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKHU W UCIONB30BaHUE WX JUIsI PEIICHHs] YYeOHBIX 3aj/1ad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCTIONB3Ys PU3UIECKUE BETUIHHBI

BrnajgeHne ocHOBaMH METOJOB HAyYHOTO IIO3HAHUS C YYETOM
cOOJIOIeHNsT MPaBMJI O€30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSITENIbHO COOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JIaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, ONUCBIBATH XOJ

OTIBITA U 3AIHMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BBHIBOJIBI;

MMPOBCACHUC MPAMBIX U KOCBCHHBIX I/I3MepeHI/If/'I (1)I/ISI/II-IGCKI/IX BCJIIMYHH:
YMCHHUEC  IIJIAHUPOBATH HU3MEPCHHA, CaMOCTOATCIILHO CO6I/IpaTI)
OKCIICPUMCHTAJIbHYIO  YCTAHOBKY IIO0  HUHCTPYKIHH, BBIYHUCIIATH
3HAYCHUE BCIIMYMUHBI W aHAJIM3HUPOBATH IIOJTYYCHHBIC PE3YJIbTAaThbl C

Y4E€TOM 3aIaHHOMU ITOTPEUIHOCTH PE3yIbTaTOB U3MEPEHUN;

IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI 10 PE3yJIbTaTaM

HCCIICOOBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKHMX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENb aroma,
HYKJIOHHasi MOJEJIb aTOMHOIO sipa) U YMEHHE MPUMEHSTh UX IS

00BbsSICHEHUS (PU3UYECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yueHHbIE CBOICTBA (U3NUYECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PH3UUECKUE
BEIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPaTKOE YCIOBHE 3ajayH,
BBISIBIISITh  HEJIOCTAIOIINE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIEI,
HEoO0XouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJUTHh PACYETHI W OICHWBATH PEATUCTHYHOCTH IMOIYYCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

(I)I/I3I/I‘-ICCKOI71 BCIIMYHHEI, HOJ'Iy‘-IGHHOﬁ IIpu pCHICHUH 3ala4n

YMenue XapaKTCPU30BaTh  MPHUHIUIIbLI JIENCTBUS TEXHHUYECKHUX

YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX




TEXHOJOTWYECKUX MPOLECCOB IO UX OMMCAHUIO, UCTIONIB3YS 3HAHUS O
CBOWCTBaX (PU3MUECKUX SIBJICHUH M HEOoOXOAUMBbIE (PHU3HMUECKUE

3aKOHOMEPHOCTH
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VMeHHEe UCHONB30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHust O€30mMacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEJACHHS B OKpYXarolled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

A PalOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHUS

11

OnbIT moMcKa, NpeoOpa3oBaHMs U MNPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MI; yMEHHE OLIEHHWBATh JI0CTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IpPHU
BBIIIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bU3M4ecKoro cojep:KaHus, CIPaBOUYHbIE MaTepUalbl, PECYpChbl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30OBaHUS
uHpOpMallUM M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHBbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
OTHOCHUTEIBHOCTD ABH)KEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. CpenHsas ckopoctb. Dopmyna s
1.2 BBIYUCIICHUS Cpe/iHei ckopocTH: V = Sft
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOTI'O IPSIMOJIMHEWHOIO JIBUKEHHUS:
13 x(t)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHHU JUISl MPOEKLHMH CKOPOCTH, MPOEKIUU
NIEPEMELICHNs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHWHOM
JBUKECHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€la OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOIO
MPSMOJIMHEVMHOTO IBUKECHHUS:
2
Se(f)=vy *i+a* =
=
@opMynsl Ui MPOCKLUUU IEPEMELIEHUs, NPOEKLIHUH CKOPOCTH M IPOECKIIHH
YCKOPEHMS IPU PABHOYCKOPEHHOM NPSMOJIMHENHOM JABUKECHUU:
r;
1.4 Sy (r) =Upy - I+ a,- E »
U.T('r) =Up, T4, 1,
a.(f) =canst,
vy, =2a.s,
['paduky 3aBUCUMOCTH OT BpPEMEHH JUIS NPOEKIMHU YCKOPEHMsS, NPOEKLIUU
CKOpPOCTH, IIPOCKIUHU IIEpEMEILICHUs], KOOPAUHATBI IIPH PaBHOYCKOPEHHOM
IPSMOJIMHEMHOM JIBUKEHUU
15 CBobonHoe manenue. GopMyIibl, ONUCHIBAIOIINE CBOOOAHOE MaJECHUE Tela IO




BEPTHKAIN (JBIDKEHHE Tella BHHU3 WJIM BBEPX OTHOCHTENBHO ITOBEPXHOCTH
3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH ISl TMPOEKUUH YCKOPEHHS,
NPOEKIUN CKOPOCTH W KOOPIMHATHI TP CBOOOAHOM TWAaJCHUU TeNla II0

BEPTUKAIU

CkopocTh pPaBHOMEPHOIO JBIJKEHUs Tejla 10 OKpyxkHocTu. HampaBinenue

CKOPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
b=
T

I_[eHTI)OCTpeMI/ITeJ'ILHOG YCKOpPCHHUC. HaHpaBHeHI/IC HECHTPOCTPEMHUTCIILHOI'O

yckopeHusi. @opmyiia sl BBIYUCICHHUS] YCKOPEHUS:

1.6
2
a. — L
"R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
M= —
T
Macca. IInotHocTh BemecTBa. @opmya i BBIYUCIEHUS IIJIOTHOCTH:
17 -
V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. ClokeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11

Fy y=-F_




TpeHI/Ie IMOKOsA U TPCHUC CKOJIbXKCHUA. CDOpMyJIa IJId BBIYUCIICHUA MOAYJISL CHJIbL

TPEHUS CKOJILXKCHUA:

1.12

FTP=!-L'N

Hedopmaruss tena. Ynpyrue u Heymnpyrue aepopmanuu. 3aKOH yIpyroi
nedopmaruu (3akoH ['yka):

1.13

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

m, -m,
F=G L1 _2
R.l.

1.14

Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.

®opmyna 175 BBIYUCIECHUS CUJIbI TSKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.

JIBmxenue mnaneT Bokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHA.

1.15

D=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

3aKkoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHyTOI\/II CHUCTCEMBI TCII:

1.16

p=myly +m, U, =const

PeaktuBHOE ABHKEHHE

Mexanundeckas pabora. @opMyina 711 BEIYUCICHUS paOOTHI CUIIBI:

1.17

A=FFoosct

Mexann4deckas MOIITHOCTD:

=24
I




Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMyJIa JJIA BBIYMCIICHUA

KUHETHYCCKOU OHEPIHUU:

H!Uz
Ep ="

1.18

Teopema o kuHeTnueckou sHeprun. opmMyra aJisi BEIYUCIEHUS MOTEHIIMAIbHON

OHCPIrum T€jia, IOAHATOrO

HaI 3eMIIEH:

E,= mgh

MexaHnyeckas SJHeprusi:

1.19

E=E;+E,

3aKOH COXpaHEHHs] MEXaHUYECKOU FHeprun. Popmyiia ajs 3aKOHA COXPAHEHUs

MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

HpOCTHe MEXaHHU3MBI. «30JI0T0E MpaBUJI0» MCXaHHUKH.

Poruar. Moment cumbl; M - FI.

Ycaopue PpaBHOBECHS pblyara:

1.20

M +M +..=0

[TonsrkubIi 1 HEMoABWKHBIN O0510ku. KITJ[ mpocThix MeXaHU3MOB,

n= Anonesnas
A—a&rpaqe:ﬂzﬂaﬂ

[aBienue TBEpIOTO TENA.

dopmyiia 11 BBIYUCICHUS JaBJICHUS TBEPIOTO Tema:

1.21

_F
p_S'

JlaBnenue raza. ATMocepHOe 1aBJIeHHE.

FI/I,Z[pOCTaTI/I'-IeCKOQ AaBJICHUEC BHYTPU KHUJIKOCTH.




DopMyiia i BBIYUCIICHMS JABJICHNS BHYTPU KUIKOCTU:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii npecc

1.23

3akon Apxumena. DopMmyna Ajis  ONpENETICHUS BBITAJKUBAIOIIEH CHIIBI,

HeﬁCTBYIOIHCﬁ Ha T€JIO, HOF];)Y)KéHHoe B X KMJKOCTH MJIM Ira3:

Ycnosue ninaBanus Tena. [InaBanue CYAOB 1 BO3AYXOIIABAHUC

1.24

Mexanudeckue KoneOaHus. AMIUIMTYAA, TEPUOJ W YacToTa KoJeOaHWi.

®opmyra, CBA3BIBAIONIAS YACTOTY M MEPUOJ] KOJIEOAHUH:

1.25

Marematnueckuii M NpPYKUHHBIM MasTHUKH. [IpeBpaineHue sHepruu npu

KOJIEOATEIBHOM IBUXKEHUU

1.26

3aryxatomue kojebanus. BeiHykaeHHbIe Konebanus. Pezonanc

1.27

MexaHU4YeCKHue BOJIHEL. HpOI[OJ'ILHLIe " TIOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3By1(. FPOMKOCTB " BBICOTA 3BYKa. OTpameHHe BBYKOBOﬁ BOJIHBI Ha T'paHUIC

nByx cpell. IH(pa3Byk u yIbTpa3ByK

IIpakmuueckue pabomoi

1.29

N3MepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXUHBL;, KOd(PUIMEeHTa TPEHUS CKONBXKEHUS; paOOThl CHIIBI TPEHHS, CHIIBI
YOPYTOCTH; CPEAHEH CKOPOCTH IBWDIKEHHS OpycKa MO HAKJIOHHOW TIJIOCKOCTH,
YCKOpeHUsT Opycka Mpu IBMKEHUHM IO HAKIOHHOW IUIOCKOCTH; YacTOThI M
nepuosa KoJeOaHWi MaTeMaTHYeCKOro MasTHHUKA, 4YacTOThl H TepUojaa
Koe0aHu MPY>KMHHOTO MasTHUKA; MOMEHTA CHJIBI, IEHCTBYIONIErO HA phIYar;
paboOTHl CWJIBI YNPYTOCTH TIPH TOABEME TPy3a C TMOMOIIBI HEMOJBMXKHOTO
0510Ka; pabOTHI CHUIIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOIIBIO TOIBUKHOTO

OJIOKA.




HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHJIBI OT 00BEMa MOTPYKEHHON
YacTH TeJa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILEH CHIIBI
OT MAacChl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
poJla TIOBEPXHOCTH; CWJIbI YIPYIOCTH, BO3HMKAIOUICH B NPYXKUHE, OT CTEIEHU
negopManuu MPYKUHBI, YCKOPEHUsI OpycKa OT yrijla HaKJIOHA HaIlPaBISIOMICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; NEpUOJa
KOJICOAHUH MPYKUHHOTO MAasTHHUKA OT MAacChl T'py3a U KECTKOCTH NPY>KUHBI;
UCCIICIOBAaHUE HE3aBUCUMOCTU Iepuoja KojeOaHUM HHUTSHOTO MasiTHUKAa OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPbl IBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, IIPUJIMBLBI W OTJIHUBBI, JAIBHXXCHHC ILJIAHCT ComHeyHon CHUCTCMBI,

1.30
PEaKTHBHOE BMKCHUE JKUBBIX OPTaHU3MOB, PhIYard B TEJIC YEIOBEKa, BIUSHUE
aTMOC(EepHOTO NaBJICHUS Ha >KMBOW OpraHW3M, IUIABAaHHE PbIO, BOCIPHUITHE
3BYKOB JKHUBOTHBIMH, 3€MJIETPICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU MOJOXKEHMS, PACCTOSHUSA U
YCKOpEHHUs, TUHAMOMETp, HOJIIUIIHUKY, PAKEThl, pblyar, IOABWXKHBIA U

131 HETIOABIDKHBIA OJIOKHM, HAKIIOHHAsI TUIOCKOCTh, MPOCTHIE MEXaHWU3MBI B OBITY,
cooOmiaromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, TMApPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPa3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A

OCHOBHBIE ~ TOJIO)KEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKOH  TEOpUU  CTPOCHHUS

2.1 BelecTBa. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA.
Kpucranmudeckne u amoppHbIe TENa

>3 JBmwkenne dvactur BemecTBa. CBs3b CKOPOCTH JIBUKCHUS YaCTHIl C
Temneparypoil. bpoyHoBckoe aBmxenue, 1upysust

2.3 CMauuBaHue U KanWUISPHbIE SIBICHUS

2.4 TemoBoe paclIiupeHne U cxaTue

2.5 TemnnoBoe paBHOBECHE

76 Buytpennsiss sHeprus. Pabota u Temonepenada Kak CcrnocoObl M3MEHEHHUS
BHYTPEHHEHN SHEPrun

2.7 Bunp! Tennonepeaaun: TEIONPOBOJHOCTh, KOHBEKIHS, U3Ty4EHUE




HarpeBanue u oxnaxnenue ten. KoauwdyecTBo  TemnoThl. Y aenbHas

TEIUIOEMKOCTb:
2.8
O=cm(ty—t)
3aKOH COXpaHEHHUS SHEPrUU B TEIUIOBBIX IpoOIeccax. YpPaBHEHUE TEIJIOBOTO
Oananca:
2.9
O +0, +..=0
Hcnapenue u koHjaeHcauus. M3MeHEHHE BHYTPEHHEH SHEPrud B IPOLECCE
WCIIApEHUsI M KOHJAEHcauuu. KumneHue KUAKOCTH. YAenbHas TeIioTa
2.10
napooOpaszoBanus: L = Q/m
211 BnaxxHocTs Bo3myxa
[InaBnenue wu kpucrammzauus. VI3MeHeHHe BHYTPEHHEW SHEpPruu IpH
IJIABJICHUU U KPUCTAIM3AIUU. Y 1eJIbHAsI TeIUIOTA IUIaBJICHUS
212 0
m
BuyTpenHsst sHeprusi cropaHus TOIUIHBA. Y IeJIbHAs TEIUIOTa CTOpPaHus TOIUIMBA:
2.13 g=Q/m
2.14 [Ipunnuns! padots! Temnosbix apurateneid. KI1/1 rennosoro asurarens
IIpakxmuueckue pabomoi
N3MepeHne ynenbHOW TEMIOEMKOCTH METAJUIMYECKOTO LMIMHApPA; KOJTUYECTBA
TEIUIOTHI, TOJNYYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (QUKCHPOBAHHOM
Macchbl, B KOTOPYIO OITYIIIEeH HarpeThlid IWIMHIAP; KOJMYECTBA TEIUIOTHI,
2.15 OT/JIAHHOTO HArpeThbiM LMJIWHIPOM, MOCIE OMYCKaHHUS €ro B BOJY KOMHATHOU

TEMIICPATYPHI, OTHOCHUTEIBbHOM BIIAXKHOCTHU BO31yXa, y,lICJ'IBHOfI TCIIJIOThI
IIJ1aBJICHHUA  JIbJAA. I/ICCJ'ICI[OBB.HI/IC HU3MCHCHUA  TEMIICpATypbl BOJbI IIPU
Pa3IUMYHBIX YCIIOBUAX, SABJICHUS Temaoo0MeHa opu CMEIIHMBAaHUH XOJ'IO)IHOI\/’I n

ropstueit BOJBI; MpoIiecca UCTIapEeHHs




Dusuueckue s61eHUA 8 npupode.‘ MOBCPXHOCTHOC HATSKCHUC W KANIUIIIAPHBIC

2.16 SBJICHUS B IPUPOJE, KPUCTALIbl B mpupoje, uznydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHl, TYMaHa, UHEsl, CHEera
Texnuueckue ycmpoiicmea: KallWUIAPbI, IPUMEPB! HCII0JIb30BAaHUS KPUCTAJIIOB,

T, KUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIIEpATyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUIPOMETpBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO
CropaHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onexkrpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B

3.2 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs IEKTPUUYECKOro 3apsaa

34 Onektpuueckoe mnone. HanpsxEHHocTh anekTpuyeckoro mnois. IlpuHuun
CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (HAa KaYECTBEHHOM YPOBHE)

35 Hocurenu »snextpuueckux 3apsgaoB. JlelcTBHE 3JIEKTPUUECKOTrO IOJsS Ha
3JIeKTpUUecKue 3apsabl. [[pOBOAHUKY U TUAIIEKTPUKH
[TocTostHHBIN nekTpuyecKuil TOK. JlecTBus armekTpuueckoro Toka. Cuia Toka.
Hanpsxenue.

3.6 I=qg/t,U=A/q
DNEKTPUUECKOE CONIPOTUBIICHHE. Y AEIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R=pl/S
3akon Oma ais yuactka snektpudeckoi nenu: | = U/R

3.8
[locnenoBarenbHOE COETMHEHNE TIPOBOIHUKOB:

I,=1: U=U,+U,: R=R +R,

3.9

Hapanﬂeanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U:I=I+I;R=2.

2




CMenaHHbIC COCAUHCHUS MPOBOAHUKOB

Pa6oTa u MmomHOCTE 251ekTpuueckoro Toka. A = Ult, P = Ul

3.10

3akoH [[>xoyins — Jlenna:
2

3.11 O=I"-R-t

31 OnbiT Opcrena. MarHuTHOE TmoJie MPSMOr0 MPOBOJHUKA C TOKOM. JInHMM
MarHUTHOW MHIYKIIHH

313 MarautHoe II0JIE IOCTOSHHOTO MarHura. B3amMoaeiicTBHE HNOCTOSHHBIX
MarHuTOB

3.14 JleficTBHEe MarHUTHOTO TIOJISI HA MPOBOJAHKUK C TOKOM

3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
Ilpaxmuueckue pabomol
WN3mepenne  3JIEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTH
3JICKTPUYECKOTO TOKA; paOOTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCHUMOCTH CUJIBI  TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE

316 (pe3ucTopsl, JamMIouka), OT HAIMPSHKEHUsT Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MONEPEYHOr0 CEYEHUs U
YACIBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBwmiia A NEKTPUUECKOTO HAMPSHKCHUS MPU TTOCIIECT0BATEIHHOM
COCIMHCHUHU TPOBOJHHUKOB; TpPaBWIA IS CHUJIBI DJIEKTPUUECKOTO TOKa TpH
napajuIeIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue sA6leHUs 6 nNpupode: SIEKTPUUECKHE SBICHHS B aTtmocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTraHU3MOB, MAaTHUTHOE ToJie 3eMITH, Apeiid MOoI0CcoB,
POJIb MATHUTHOTO TOJISL JI71s1 )KM3HU Ha 3eMile, MOJSIPHOE CUSIHHE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, pPEocTarT,
CYETUUK  DJICKTPUYECKOM  DHEPTUH,  DIEKTPOOCBETHTEIbHBIC  MPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPOTPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEAOXPAHUTENIM, DJIECKTPOMATHUT, JJEKTPOJBHUTATENh IMOCTOSHHOTO TOKa,
TeHEePaTop MOCTOSIHHOTO TOKa

3.19 OneKkTpoMarHuTHbie BoJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH




3.20

JIyueBas monens cBera. [IpsiMoiHeiHOE pacIpOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [ockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucniepcus cBera
322 Jlunza. Xoxa nyueit B nunze. GokycHOe paccTosiHuE JIMH3BL. OnTuyeckas cuia
munsel: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuoopsl
Ilpakmuueckue pabomuwl
H3mepeHne ONTHYECKOH CHIIBI COOMPAIOIIEH JIMH3bI; (POKYCHOTO PACCTOSHHUS
coOuparo1ie JIMH3bI (10 CBOMCTBY paBEHCTBA pPa3MEpPOB MPEAMETa U U300paXeHMUs,
326 KOT/Ia TIPEIMET PACIIOJIOKEH B IBOMHOM (DOKYCE), ITOKa3aTelis IPETOMIICHHS CTEKJIa.
HccnenoBanne CBOMCTBa  M300paXEHHs, MOIYYEHHOTO C  IOMOIIBIO
coOuparomnield JIMH3bI;, U3MEHEHUsI (POKYCHOTO PACCTOSIHHUS JIBYX CIIO)KEHHBIX JIMH3;
3aBUCHMOCTH yIJla TPEJIOMJICHUS CBETOBOIO Jiyda OT yIJia MaJeHHWs Ha TpaHHIe
«BO3/YX — CTEKJIO»
327 Qusuueckue senrenus 6 npupooe: 3atmenus Comnna u JlyHel, nBera Ten,
ONTHYECKHE SBJIEHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToannapaT, ONTHYECKUE
CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PanmnoaktuBHOCTh. Anbda-, Oera-, ramma-usnyuenus. Peakuuu anbda-u Oera-
pacmaga
4.2 OmneiTel Pezepdopaa no paccesauto anba-yactuu. [Inanerapuas moaens atroma
4.3 CocraB atroMHOTO sigpa. M30TO0MnbI
4.4 [Tepuon monypacmnana aTOMHBIX SIAEP
4.5 SnepHble peakny. 3aKOHBI COXPaHEHUS 3apsI0BOT0 U MAaCCOBOTO YHCEN
Qusuueckue s61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy9H, pPaJUOAKTUBHOE W3IY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
NeiCTBUE paJIMOaKTHBHBIX W3TYYCHUH Ha OPTaHU3M YeIOBeKa
4.7 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN T03UMETpP, Kamepa




’BI/IJIBCOHa, sZIEpHas SHEpPreTUKa

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. DBasosblii yposenb: yueOHuk/ W.M. Ilépeimkun, A.M.MBanos, M.A. IlerpoBa-6 wusnanue,
[Tpoceemenue , 2026.-350, (2) c.: u.

2. Jlns paboThl B K1acce 1o oTaeibHbM TeMaM A. I1.PeivkeBna: @usuka 10-11 knaccel: mocobue s
0011e00pa3oBaTeIbHBIX YUpEkKACHUM, U3/, 7 ctepeorurinoe, 2009-192c.,/Ipoda.

3. Jlns paGotsl noma B nekTpoHHOM Buje A.B.I1épsimkun COopHUK 3a/1a4 10 PU3MKe K ydeOHUKAM

A.B. Iléppimikuna u 1p.  «Pusuka-7», «pusuka-8», «dusuka-9» M:DOx3amen 2019

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. bazoBeiii ypoBenb: yueOnuxk/ W.M. Ilépemmkun, A.W.MBanoB, M.A. IlerpoBa-6 wuznanwue,
[Tpoceemenue , 2026.-350, (2) c.: u.

2. A. TI1.PeiMkeBuu: @usuka 10-11 xmaccsl: mocodue st 0011e00pa3oBaTENbHBIX YUPEXKICHUN, U3, 7
crepeoturnHoe, 2009-192¢., ipoda.

3. O.H. TI'pomueBa. KoHTponabHBIE U caMOCTOSITENbHbIE pPAOOTHI MO (HU3UKE K YYEOHHKY
A.B.Iléppimkuna, EM. T'yrauk «®usuka.9 xmace»2 wusn-e, ucnpasieHHoe- M.:M3natenscTBo
«Dx3ameny, 2017, 159c.

4. S0P nuieH3noHHBIE M COOCTBEHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

bub6muoreka IIOK https://m.edsoo.ru/ff0c3044, DOP Xusas ¢usuka, DOP Harmsnnas Gusuka.

Ipunoxenue 1

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIBI

KonTponb 3HaHMii, yMEHUIA, HABBIKOB MPOBOJIUTCS B (hopMe KOHTPOJIbHBIX PabOT, BBHIOJHEHUS
TECTOB, (PU3MUECKUX AMKTAHTOB, CAMOCTOSTEIbHBIX pPabOT, TAOOPaTOPHBIX pPabOT, OMIBITOB,
JKCIIEPUMEHTAJIbHBIX 3a/1a4.

Kontponbubie pabotsl: 3 mo temam. KoHTposibHBIE paboThl TpoBOAsATCA 1o cOopHuKy O.H.
I'pomiieBoii «kKOHTpOIBHBIE  CaMOCTOSITEIbHBIC padOTHI IO Pu3nke 9 ki.» M., Dx3amen, 2018


https://m.edsoo.ru/ff0c3044

Kpurepun ouneHMBaHusI KOHTPOJbHBIX PadoT

1. 3aganus yposHs 1 (1-6) oreHuBarOTCs B OAMH Oasll.

KpI/ITepI/II/I OLCHHWBAaHUA BBIIIOJIHCHUS 3aJaHUA bamer

3ananue ¢ BHIOOPOM MPaBHIILHOTO OTBETA, HE TPEOyIoIee BHIYUCICHUN - BBIOpaH |1
NPaBWIBHBII OTBET

3ananue, TpeOyroliee BHIYUCICHUS IS TIOTYYEHUS MPaBUIILHOTO OTBETA- 1
IIPEJICTaBJICHBI BBIYUCIICHUS U TIOJIY4YEH IIPAaBUIbHBINA OTBET

BaIlaHI/Ie Ha YCTaHOBJICHHUEC COOTBCTCTBHA

3a,I[aHI/Ie CUHUTACTCS BBIIIOJIHCHHBIM BEPHO, €CJIN YKa3aHa ITPaBUJIbHAA ITOCJICI0BATCIIbHOCTD

uudp.

Kputepun onieHrBaHUS BBITIOTHEHUS 3a/1aHUS bambt
[TosiHBIN TPaBUIIBHBIN OTBET 2
Jomnymiena onHa omuoka 1
Jomyiienst 2 u 6oJiee ommodoK 0

3anaqa ¢ pa3sBEPHYTHIM PEIICHUEM

KpI/ITepI/II/I OIICHHWBAHMWA BBIIIOJHCHUA 3aJaHUA bannsr

[TpuBeneHo MoIHOE MPABUIBLHOE PEIICHNE, BKIIOYAIOIIEe CIeIYIOIINE YIEMEHTHI: | 2
1) BepHO 3amucaHo yclIOBUE 3a/1auu, ocyliecTBIEH neperoa B CH,
BEPHO 3arucanbl (POPMYJIIbI, HEOOXOIUMBIE U IOCTATOYHBIE JIJIsl PEIICHHUS 3a]1a4H,

2) mpoBeieHbl HEOOXOIMMbIE MaTeMaTHUYeCKHe MPOOPa30BaHMsI U PACUETHI,
MPUBOJISAINE K TPAaBUIBHOMY YHCIOBOMY OTBETY, U MPEACTABIEH OTBET C
eAuHUIIaMy u3MepeHus. [Ipu 3ToM nonmyckaercs pelieHue «Io 4acTsaM», ¢
IPOMEKYTOYHBIMU BBIYHCIICHUSIMA




[TpencraBieHHOE peLIEHUE COAEPKUT 1.1 MMOJIHOTO pEelIeH s, HO UMEET OJIUH U3
HEJOCTATKOB!

-B HGOGXO,I[I/IMBIX npeo6pa30BaHI/I}1x HJIM BBIYUCIICHUAX JOITYyHICHA OIHI/I6Ka,
NI

H€O6XOI[I/IMI>I€ MTEMATUYCCKUEC HpCO6p&30BaHI/I5[ 1 BBIYUCIICHUS JIOTUYCCKU
BEPHEBI, HC COACpKAT OH_II/I6OK, HO HE€ 3aKOHYCHBI

WU
NPaBUJIBHBIN OTBET 3alIUCaH B OOILEM BHJIE
WU

PEICHUC COACPIKUT OH_II/I6Ky B HCO6XOI[I/IMLIX MaAaTEMATHYCCKHUX
Hp606p2130BaHI/I$IX 1 HC JOBCACHO A0 YHUCIOBOI'O OTBCTA

JlemoBepcuu KOHTPOJIbHBIX PaloT.

Kontponsnas padora Nel




KOHTPOJIbHAA PABOTA

BAPHAHT Nt 1

YTBEepKgeHNe, UYTO MATEPHAJLHAS TOYKA I[IOKOHUTCA HJIH
ABH)KeTCA paBHOMEPDHO M NOPAMOJHHEHHO, €cJII Ha Hee He
NeHCTBYIOT ADYTrHEe TeJla HJIH Bo3geiicTBHMEe HAa Hee APYIrHux

TeJ B3aMMHO yYpaBHOBeEIIIEHO,

1) BepHO HpH JAIOOGBIX YVCJIOBHAX

2) BepHO B MHEPIHAJbHBIX CHCTEeMaX OTcUYeTa
3) BepHO AJIA HEHMHEPIHAJBHBIX CHCTEM OTCYeTa
4) HeBepHO HHM B KaKHX CUCTEeMAaX OTCUeTa

Kakune mz BeauduH (CKOpPOCTH, CHJIA, YCKODEHHe, IlepeMe-
IeHue) MPHU MeXaHUYeCKOM [JBHUIKEeHHH BCerja COBIamaioT
Mo HANpPAaBJIEHUIO?

1) Cuna um ycKkopeHHe 3) Cuna ¥ uepemelleHue
2) Cuixa ¥ CKOpPOCTH 4) YcKopeHHe M IIepeMelleHHe

CTONKHYIHCH IPY30BOHM aBTOMOOHJIb Maccoi 3 T M JIeTKOBOM
aBToMOOMAL Maccoit 1 1. Cumna ymapa, KOTOPYIO HMCIIBITAJ
JIeTKOBOIi aBTOMOOUJIBL, paBHa F. Ilpu sToM rpysoBoii aBTO-

MOOHJIb MCIIBITAJI CHIIY yAapa
1) F/3 3) 3F
2) F /9 4) F

ITpux yMeHBILIEeHHMH B 3 pasa PACCTOAHHA MEMXAY LIeHTpaMH
HI1IapooOpa3HbIX TEJI CHJIA TPABUTAIIMOHHOTO NPHTAMKEeHUA

1) yBeamnuuBaercAa B 3 pasa
2) ymMeHBIIIaeTcda B 3 pasa
3) VyBeauuuBaeTca B 9 pas
4) ymMeHBIIaeTcsa B 9 pa3s

Ha neBoM pHCYHKe NpeJCTaBJIe€HBI BEKTODPEI CKOPOCTH M yC-
KopeHHdA Tena. Kakoil U3 yeThIpeX BEKTOPOB Ha IIPABOM DH-

CYHKe YKasbIBaeT HAIpaB/eHHe UMIOyJabca Tesaa?

1) a
2)
3)

4)

B W DN e

IIBa Heynpyrmx Iimapa MaccamMu 6 Kr m 4 Kr ABHIKYTCS Ha-
BCTpeuy IpYyr APYyry co ckopoctaAMH 8 M/c u 3 M/Cc cooTBeT-
CTBEHHO, HAIPABJEHHLIMM BJOJb OJAHOK npsmoit. C Kakoii
CKOPOCTBLIO OHH OYIYT ABHUraThes Iocje abCOMIOTHO HeyIIpY-

roro coygapeHua?



{. YCTAaHOBHTE COOTBETCTBHE MEXAY (PUIMYECKHMH BeJINYU-
HaMu H (opMyJaMU, 110 KOTOPHIM I9TH BEJIHYHHBI OIIpele-
JIAITCH.

K xaxpoit mosmuuu nepsoro crosnbua noabepure cooT-
BETCTBYIOIYI0 IO3HMOMI0 BTOPOr0 M 3alHINNTe B _Tabiauiy

BbIOpaHHBIe HUGDEI DO COOTBETCTBYIOUINME OYKBAMH.

DOPU3SHNYECKHE BEJINYHMHBI DPOPMYJIBI
A) IleHTPOCTpEMHTEIbHOE 1) Gm_lzmz
YCKOpeHHe f
B) IlepBas xocMuuyecKas 2) ?U
CKOPOCTE 3) B
B) Hmnyasc Tena 4) GM
r
GMm
5) =
A B B

8. JIeDxHHK Maccoi 70 Kr, MMeHOIHH B KOHIE CIycKa CKO-
pocts 10 M/c, ocranaBnuBaeTcA uepes 20 ¢ mocie OKOHYa-

HuA cnycka. OmpefeiiTe BeIHIUHY CHJIbI TPEHHA.

9. Paguyc naanersl Mape cocraBiaser 0,5 pagmyca 3emuu, a
macca — 0,12 maccer 3emuan. 3Had yCKOpeHHe cBOGOLHOTO
nazeHusa Ha 3emJse, HaiiguTe ycKopeHHe cBOGOJHOrO maje-
HuA Ha Mapce. YckKopenwe cBoGOZHOrO MajeHHA Ha IIO-

sepxHocTn 3emun 10 m/c’.

KonTponbnast padota Ne2

KOHTPOJIbHAA PABOTA
BAPHAHT Nt 1
¥posens A
1. IIpx maMepeHMH nyJanca deloBeKa OmIIO 3adUKCHpOBaHO

75 nmyascanmit Kpoem 3a 1 muryry. Onpegenmre nepuopn
COKpAIleHUSA CepAeYHOl MEIIIIEL.



2. Awmmintyza cBoGogHEIX KoneGaummii Tema pasHa 3 cM. Ka-
KOk myTh mpomLo 310 TeNo 3a 1/2 meproaa KomeGammit?

3. Ha pucyHKe npejcTaBjieHa 3aBHCHMOCTh KOOPAMHATHI IeH-
Tpa mapa, MOABEIleHHOr0 Ha IpysKHHe, OT BpemeHH. Ompe-
AeNNuTe aMILIATYAY KonebaHumii.

X, CM

20
10

1 2 4 5 gb¢

4. Bonra c¢ gactoroif 4 I'y pacmpocrpaHseTcs IO IIHYpPY €O
ckopocThio 8 M/c. JIIMHA BOJHEL PaBHA

5. Kaxwe M3MeHEHHMA OTMeYaeT YeJOBEK B 3BYKEe IPHM YBeJH-
YeHHH AMIIATYAR Kojaebanuii B 3ByKoBOi BoXHE?

1) DoBHImMeHWE BHICOTHI TOHA
2) nDoHMMKeHHWe BHICOTHI TOHA
3) noBEImIERWe 'POMKOCTH
4) ymem,nienne I'POMKOCTH

6. OxoTHHK BHICTpeNMJ, HaxXoAACh Ha paccrosHum 170 M or
JIECHOrO MaccuBa. Yepes CKOJBKO BpeMeHH IIOCJe BBICTpeaa
OXOTHHK ycasmnT 3x07 CKOPOCTh 3ByKa B Boagyxe 340 M/c.

Yposesas B

7. VcraHOBHTE COOTBETCTBHE MEXAY (PU3HYECKHMH SBJICHHS-
MH{ ¥ UX Ha3BaHUAMH.
K xaxmoii mo3mmuy IEpPBOro CTosbna moAGEpPHTe COOT-
BETCTBYIOIYI0 MOSMIMIO BTOPOrO M 3aNMIIMTEe B Tabaumy
BeIOpaEHEbIe APl IO/ COOTBETCTBYIOIIUMHI OyKBaMu.

PUSUYECKUNE SABJIEHUSA HA3BAHUA
A) CnoxxeHue BOJH B IIpO- 1) IIpemomnenme
CTpaHCTBe 2) Pesonanc
B) Orpakenue 3ByKOBHIX 3) 9xo
BOJIH OT IIperpaj 4) T'pom
B) Pesxoe Bo3pacranue 5) Wurepdepennus

AMILIMTYALL KoJeOaHui 3ByKa



Yposens C

8. Teno maccoit 600 r noApemenod K UenoYKe M3 ABYX IApAJ-
JIeTBHEIX NPY:KUH ¢ KoaddunueHTaMu Kectrkocra 500 H/m
n 250 H/m. OnpenenrTe mepuoj coGCTBEeHHEIX KoJeOGaHmil
CHCTEMBI. '

9. C xaxoit CKOPOCTHIO IPOXOAUAT I'PY3 NPYKUHHOINO MASTHHKA
IIOJOXKeHHe PaBHOBECHA, ecJIx HeCTKOCTh IIPYXHHBI
400 H/m, a amnauTysa xonebaanit 2 cm? Macca rpysa 1 kr.

KonTponbnas pabota Ne3

BAPHAHT N 1

1. KspazpaTHasa paMKa pacCHIOJIOKeHa B OAHOPOAHOM MAaT'HHT-
HOM IOJIe, KaK INOKAa3aHO Ha pucyHKe. HanpaBjleHHe TOKa B
PaMKe yKa3aHO CTPeJIKaMH.

B
1 i
Yyvy vy
Cuna, aedcTByrollas Ha HUIKHIOK CTOPOHY DPaMKH, Ha-
npaBJIeHAa
1) BHH3 1
2) BBepx *

3) U3 INJIOCKOCTH JIMCTA HAa HAac @

4) B OJIOCKOCTH JIMCTA OT HAC ®

2. ITpamMmoaHEeHHBIM NDPpOBOAHMK AJHHORE 20 cM, IO KOTOpOMY
TedeT JJeKTPpHUYecKHUui TOK cHJaoi 3 A, HAXOAWUTCA B OJHO-
POOHOM MATHHTHOM ITOJie ¢ MHAVKIIHell 4 T u pacoososkeH
mon yraom 90° K BeKTOPY MAaArHMTHOIN HHAYKINHN. YHemy
paBHAa cuJia, JeHCcTBYylOIlas Ha IIPOBOJHHK CO CTOPOHBEI MAar-

HHUTHOTIO noaa?



CoromHoe IIPpOBOALIEEe KOJbIO U3 HAYAJNBHOI'O ITOJIOKEHNA

fhne wrravrrraval m rrATmALr ATrrrraA ALEATITATAM TmTmARETT A TA TmAa
\Uivie pPrICYMUNJ B UTPISUIVL UJ1lY Mac UMCLLIamnwl BDBCpa, a bDu Dliu-

pPOM BHHS.

HMHAVKIIMOHHLINA TOK B KOJIbIIE

1)
2)
3)
4)

4.

TedyeT TOJABHKO B II€epBOM cJjaydae
TedYeT TOJLBKO BO BTOPOM ciaydae
TedyeT B O00OUX caydadax

B obomnx caydasdXx He TedeT

B mepBBIX 3KCIEPHMMEHTAX [0 M3YYEHHUIO PACIpPOCTPaAHEHHA
3JIEKTPOMArHUTHBLIX BOJIH B BO3JAyXe ObLIA M3MEpPEeHbl AJIUHA
BOJHBEL A = 50 ¢cm u uyacrora uaiayudeHua v = 500 MTI'n. Ha
OCHOBE 3THX HETOYHBIX 3HauYeHHH CKOpPOCThL cBeTa IIpUMep-
HO paBHAa

Yemy paBHA 9HEPr¥s (OTOHA, COOTBETCTBYIOINAS CBETOBON BOJIHE
wacroroit 5,1 - 10! I'u? Iocrosnnas Ilnanka 6,6 - 107* Ix - c.

0.

Kaxaa BTopad yacTHIA ofpasyeTcd B XOJe PEAKIAKM TEDMO-
AxepHoro cuHTesa S H+ JH — 3 Het+...7

VeTaHOBHTE COOTBETCTBHE MEMKAY HAYUYHBIMH OTKPBITHAMHA
¥ YVYEHLIMH, KOTOPBIM 3TH OTKPBLITHA HIPHHAAJIEMXAT.
K KaXaoil mMo3suIiuM TIepBOro crojadiia nogbepHuTe CoOoT-

BETCTBYIOIIYIO HNO3MIIMIO BTOPOrco M 3anuinuTe B _Tabiauny

BEIOpAHHBIE U@ PHI 104 COOTBETCTBYIOIHMMH OYKBaMH.

HAVYYHBIE OTKPBITHMHA YYEHBIE
A) Cozpgan TeoOpUIO DdJIEK- 1) B. Axobu
TPOMATHMUTHOTO TIOJSA 2) . MakcsBena
B) QaperucrpupoBaJ 3) M. Ilnank
3JIEKTPOMATrHHUTHEIE 4) M. Papaneit
BOJIHBI 5) TI. Tepn
B) BriaBHHYJ Irunoresy o
KBAHTAaX
A B B

8. Ecnu Ha JHO TOHKOCTEHHOI'O COCYZA, SAIIOTHEHHOTQ JKHAKO-
CTHI0 H ¥MMelmero GopMy, NpHBEJeHHY HA PHCYHKe, Iyc-
THTL JYY CBETA TAK, UTO OH, NPOAAH UEPE3 KMAKOCTH, NO-



nager B NEeHTP cOocyZAa, TO JIy4d BRERIXOAHT H3 XHIKOCTH HOK
yraoM 30° OTHOCHTENBHO IOBEPXHOCTH BOALI. KaxKoB moxa-
saTenb NPEJIOMJIeHHA N HHUILKOCTH, echam Jay4d AO cocraBiasa-
eT 45° ¢ BepTHKANBIO?

45°

9. JleTeKTOp LOJMHOCTHIO HIOTJIOINAET HAJAIOIIMII HA HEro CBeT
wacroroft v =6 - 10" I'u. 3a Bpems ¢t = 5 ¢ HA AeTeKTOp nHA-
naer N = 3 - 108 ¢orouor. Kakosa mornomaemasi JeTexTO-
pom momeocts? ITocTosnnas Ilnanka 6,6 - 107> Iix - c.
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