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MNOACHUTEJIBHAS 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 Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl 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 MMpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMU3alli0 HM3yYeHUs
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
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Yy4CHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

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

®duszrka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €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,
NpeNoCTaBsieT 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 ¢usnku Ha 0a30BOM ypOBHE TMpErojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

eHAy4YHO OOBSCHATH SBJICHUS,

*OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIETOBAHMUS;



eMHTEPIPETUPOBATH JTAHHBIC W MCIIOJIb30BaTh HAYYHBIC JIOKA3ATEIHCTBA 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 00111e00pa30BaTEIbHBIE TPOTPAMMBI.

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
WCCJIEIOBATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

«(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  MPEACTABICHHM O  BO3MOXHBIX  cdepax  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 CIEAYIOIIUX 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 PEHICHUS TMPOCTEHIINX pacyeTHBIX 3a7ad C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

epa3BUTHEC YMCHHU HAOJIOJATh MPHUPOIHBIC SBJICHUS W BBIMOJIHATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEILHBIX 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, W COBPEMEHHBIMA 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 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe mno (pu3HKe mepeyeHb J1abopaTopHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (U3UKe.



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
JnBrkeHne. HepaBHoMepHOE NpsMonnHETHOE NBMKEeHME. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHeiiHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

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

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.

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

Nmnynec Tena. M3menenne mvmyinbca. 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 SHEprus CKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMUeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.

2. CpaBHEHME NYyTE€W W TPACKTOPUM [BUKEHUS OIJHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenre MexaHn4ecKux sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
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.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPU CBOOOTHOM TaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TIPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

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

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhPuirieHTa TPEHUST CKOJIBKEHUSI.

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 KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyAa. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. lIpeBpamenue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosbHble U



IIOIIEpEYHbIe BOJHBL. JIMMHA BOJXHBI M CKOPOCTb €€ pacIpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jemoncmpayuu.

1.

I L

HaOmronenne kojie0aHWM Ted IOJ JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6nroneHune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1.

7.

Onpenenenne YacTOThl W NEpHoJa KoJeOaHW MaTeMaTUYeCKOro
MasiTHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOoJeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHUOIa KOJICOAHUM TPYKUHHOTO MasITHUKA
OT Macchl Ipy3a.

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

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJa  KoJieOaHUM
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH 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 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomel u onvimel.

1.

N3y4yeHnne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIEHOTO
TenedoHa.

CBeToBbIC ABJICHHUA.



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

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpaxxeHHE cBeTa. Vcrmonb30BaHME TOJHOrO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Omnbitel HpbtoTona. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

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

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ JIy4ed B pacCEUBArOIICH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
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 OTpPaX€HHUs CBETOBOrO Jydya OT yria
najicHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

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

4. llomyyeHue n300pa>keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
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 mmanerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue v norioiieHue cBera aroMoM. KBaHThl. JInHeityaThie CIEKTPHI.



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

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX H3JIIyYEHHW HA JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

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.

[ToBTOpHUTENHEHO-00001AI0MINK MOTYJIb TIPEIHA3HAUEH AJISi CUCTEMATHU3aluU
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM NAHHOTO MOJIYJIA PEATU3yIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHas T'PaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEAOBaHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CYET TOro, 4YTO OOydYalllWecs BBIMOJIHSIIOT 3aJaHusd, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHUW pacHo3HaBaTh M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SIBICHUI, B TOM
YyuCcIie 151 IPOBEPKU TMITOTE3 U NOJYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHXKEHUN 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
uccieoBaHle o0oOUIaroIero xapakrepa. Moayiap 3aBeplIaeTCsl MPOBEICHUEM
JUArHOCTHYECKON 1 OLIEHOYHOU padOoThI 32 KypC OCHOBHOTO OOIIET0 00pa30BaHusl.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TPOI'PAMMBI 11O ®PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YpPOBHC OCHOBHOI'O O6H16I‘O O6p330BaHI/Iﬂ HaIlpaBJICHO Ha AOOCTHIKCHHC JIMYHOCTHLIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymerare w3ydeHus (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpas3oBaHusi y oOydwaromerocss OyayT

C(bOpMI/IpOBaHI)I CICAYOINC JINIYHOCTHBIC PC3YJIbTATHI B HdCTH!

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (PU3MUECKON HAYKH;

- IEHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJECHUHU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3uKH;

- 0CO3HaHNE BaKHOCTH MOPAJIbHO-3TUYECKUX PUHIIUIIOB B JAESTEIBHOCTU YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSATHE 3CTETHUECKUX KayecTB (PU3MYECKON HaAyKu: €€ TapMOHMYHOIO MOCTPOCHHS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHHME IIEHHOCTU (PU3NYECKOM HAyKh KaK MOIIHOTO HHCTPYMEHTa IO3HAHUS MHpA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BAJKHEUIIIEN COCTABISAIOIIEN KYJIbTYpPHI;

- pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON JAeSITENIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIIHOHAJIBHOT0 0JIATONOIyYHSA:

- OCO3HAHME LIEHHOCTH 0e30macHOro olpas3a >KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE, BaKHOCTH IPaBUII
0e30macHOro MOBEJACHUSI Ha TPAHCHOPTE, HA JI0pPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B JOMAIIHUX
YCIIOBUSX;

- chopmupoBaHHOCTh HaBbIKa pedeKkcuu, MPU3HAHWE CBOErO IMpaBa Ha OMMOKY W TaKOTO e IMpaBa y JIPyroro
YEJIOBEKa,;



6) Tpy10BOr0 BOCIIUTAHUSA:

- aKTUBHOE y4acTHe B PEIICHUHU MPAKTUICCKUX 3a7a4 (B paMKaX CeMbH, 00pa30BaTEIHbHON OpTraHU3aIlii, TOpoa, Kpas)
TEXHOJIOTHYECKOU U COIMATIBbHON HAMIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIE ¥ (PU3NUECKUX 3HAHWH;

- UHTEPEC K MPAKTHYECKOMY U3YUEHUIO TPOdeCcCrid, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA

- OpHUEHTalusg Ha TpUMEHEeHHWE (U3NYECKUX 3HAHWUW IS pEIIeHHWS 3aaad B O0OJIAaCTH OKpYXKAIOIIEH Ccpeipl,
IJITAHUPOBAHMS TIOCTYINKOB U OIEHKH UX BO3MOXHBIX MOCIIEICTBUI JJIS OKPYIKAIOUIEH CpPEIbl;

- 0OCO3HaHHE TJI00AJIBLHOTO XapaKTepa SKOJOTHUECKUX MTPOOJIeM U IyTeH UX PEIICHUS;

8) apanTanuu K U3MEHAIIIMMCS YCJIOBHUSIM CONMAIBHON M PUPOJIHOI Cpeabl:

- MOTPeOHOCTh BO B3aMMOJICHCTBHUU IPU BBIMOJHEHUH HCCICAOBAHUNA M TMPOEKTOB (DHU3UYECKONW HAMPaBICHHOCTH,
OTKPBITOCTH OTBITY ¥ 3HAHUSIM JIPYTHUX;

- MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO JEATCIIbHOCTD;

- moTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCIe (OPMYJIUPOBATh HJEH, IOHATHS, THIOTE3BI O
(bU3UYECKUX 00BEKTAX U SIBICHUSX;

- 0co3HaHue Ae(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00J1aCTH (DU3HUKH;

- INTAaHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEeMJICHHWE AaHAJIU3UPOBAaTh U BBISBISATH B3aUMOCBS3M MPUPOJABI, OOIIECTBA W DKOHOMHUKH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

- OILICHKA CBOUX JCHCTBHH C YU4ETOM BIMSHHS Ha OKPY>KAIOIIYIO CPETy, BOZMOKHBIX TJI00QIBHBIX MTOCICACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3synbrarte ocBoeHUs MPOrpaMMbl Mo (PU3KMKe Ha YPOBHE OCHOBHOI'O OOIIIETo 00pa3oBaHus y 00ydaroIierocs 0yayT

chopMUpOBaHbl MeTalpeIMeTHbIE Pe3yJbTaThl, BKIIOYAIONIUE MO3HABATEIbHbIE YHUBEpCAIbHbIC yueOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YUeOHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



ba3oBble JJornyeckue AeicTBUS:
e BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC ITPU3HAKA O0OBEKTOB (SIBJICHUM);
e YCTAaHABJIMBATh CYIIIECTBEHHBIN MTPU3HAK KJIaCCU(DUKAIIUKA, OCHOBAHUS JJIs1 000OIICHUS U CPAaBHCHUS;
e BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTPUBAEMBIX (haKTax, MAHHBIX U HAOTIOIECHUSIX, OTHOCSIIIUXCS
K (U3UYECKUM SIBJICHUSIM;
¢ BBISIBJIATh MPUYMHHO-CJICJICTBEHHBIC CBSI3M MPU W3YyUYCHHH (PU3HYECKUX SBIICHHM M IMPOIECCOB, JCNaTh BBIBOJABI C
HCMOJIb30BaHUEM JICIYKTUBHBIX W MHAYKTHUBHBIX YMO3aKIIOUCHUMN, BBIJBUTAaTh THUIOTE3bl O B3aWMOCBS3SIX
(U3UYECKUX BEJIIMYNH,
e CAMOCTOSITEILHO BBIOHMpATh CHOCOO pelieHus y4eOHOM (u3nueckoil 3aaun (CpaBHEHHE HECKOJIBKUX BapUaHTOB
peleHusi, BRBIOOp HanboJiee MOIXOASIIETO ¢ YUETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUER).
ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:
* ICII0JIb30BATh BONPOCHI KaK MCCIIEOBATEIbCKUI NHCTPYMEHT MMO3HAHUS,
e IPOBOJIUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIbBIT, HECIOXXHBIM (PU3MUECKUIN IKCIIEPUMEHT, HEOOJIbIIIOE
uccle0BaHne (PU3MIECKOTO SIBJICHUS,
¢ OLICHMBAaTh HAa MPUMEHUMOCTb W JOCTOBEPHOCTh HH(GOpPMAIIUIO, TMOJYYEHHYIO B XOJE WCCICIOBAHUS WU
AKCIEPUMEHTA;
e CAMOCTOSITEILHO (hOPMYIHUPOBATh OOOOIIECHHMS W BBIBOABI 110 pe3ysbTaTaM IPOBEAEHHOTO HAOJIOICHHS, OIBITA,
UCCIICIOBAHUS;
e IPOTHO3UPOBATH BO3MOXKHOE JaJIbHENIIIEE pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKE BBIJBUTATh MPEINOI0KEHUS
00 UX Pa3BUTHHU B HOBBIX YCIIOBHSIX M KOHTEKCTaX.
Pabora c nunpopmanueii:
o PUMEHSTHh PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl NPHU TOWCKE U O0TOOpe WH(POPMAIMKM WIH JTAHHBIX C
y4ETOM MpeIIoKEHHON yueOHOoU Ppu3nueckoi 3a1auu;
e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W MHTEPHPETHUPOBATH HHQPOPMAIUIO PA3TUYHBIX BUIOB H  (Hopm
MpeICTaBICHUS;



e CAMOCTOSATENIBHO BBIOMpATh ONTUMAIBHYIO (OpMYy MpencTaBiICHUS WHOOPMAIMM M WLTIOCTPUPOBATH peElllaeMble

3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpaduKkoi U MX KOMOMHALIUSAMHU.
KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

B XO7I€ OOCYXKJEHHUsI y4eOHOro MaTrepuala, pe3yJbTaToB J1a0OpaTOPHBIX pabOT U MPOEKTOB 3a7aBaTh BOIPOCHI 110
CYLIECTBY OOCYXJaeMONW TE€Mbl U BBICKA3bIBaTh MWJIEH, HALCJICHHbIE Ha pELICHUE 3aJaud M MOJJEeprKaHUe
01arokenaTeaIbHOCTH OOIICHUS;

e COIIOCTABJIATh CBOM CYKIEHUS C CYKJIECHHUAMH JIPYTUX YYACTHUKOB JIMajora, oOHapyKMBaTh PA3JIHYHAE U CXOJICTBO
MMO3UIIMH;

e BBIPAXKaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

e IyOJIMYHO MPENCTABIATh PE3YIAbTAThl BBIMNOJIHEHHOTO (DU3MUYECKOTO OMbITa (IKCIEpUMEHTa, MCCIEI0BaHus,
IIPOEKTA);

¢ IOHUMATh U HKCIOJb30BaTh MPEUMYLIECTBA KOMAHAHOW M WHIWBUIYAIbHOW palbOThl MpPU PEIIEHUU KOHKPETHOMN
¢duznyeckoil npoOIeMsbl;

e IPUHAMATH L€ COBMECTHOW AESATENBHOCTH, OPIraHU30BbIBATh JIEUCTBUSA MO €€ TOCTHKEHUIO: PACIPEIEIATh POJIH,
00CYyX/1aTh MPOIIECCHI U PE3YJITATHI COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

¢ BBITOJIHATH CBOIO YacTh palOThI, JOCTUIas Kauye€CTBEHHOrO pe3yJibTaTra MO CBOEMY HAIPaBJICHUIO M KOOPJIWHUPYS
CBOM JIEUCTBUS C IPYTMMHU YICHAMHU KOMaHbL;

e OLICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSATEIBHO C(HOPMYJIHPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:
e BBISIBJIATH MPOOJIEMBI B 'KU3HEHHBIX U YUYECOHBIX CUTYaIUSIX, TPEOYIOMIUX IS peiieHus] (GU3NYECKUX 3HAHUM;
e ODUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHS pPElICHUN (MHIMBHUAYaJbHOE, MPUHSITUE PEIICHUS B TPYMIIE,
MPUHATHE PELICHUN Tpynmnoin);



e CAMOCTOSATENFHO COCTaBISITh ANTOPUTM pEIICHUS (PU3NYECKOM 3ajauud WM IJ1aHa HUCCIEIOBAaHUS C Y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEJIaraéMble BapUaHThl PEILICHHIA;

e ICJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTyallMU U NIpeiaraTh IUIaH €€ U3MEHEHU,

¢ OOBSICHATD MPUYHMHBI JOCTHKECHHS (HETOCTHKEHUS) pe3yIbTaTOB JIEATEIBHOCTH, 1aBaTh OLEHKY MPHOOPETEHHOMY
OIIBITY;

e BHOCUTBH KOPPEKTUBBI B JCSATENIHOCTH (B TOM YHCJIE B XOJ BBINOJIHEHUS (PU3MUECKOTO MCCIEA0BAaHUS UM MTPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBLINXCS CUTYallM, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

e CTAaBUTh C€0s HA MECTO JPYroro 4eJOBEKa B XOJ€ CIopa WM JUCKYCCUU HAa HAYyYHYIO TEMY, HOHMMAaTb MOTUBBI,
HaMEpPEHMS U JIOTUKY IPYTOro;

e IPU3HABATh CBOE NPABO Ha OIIMOKY MpU peIIeHUU (U3MUECKUX 3a]ad WM B YTBEPKIACHHUSIX HA HAyYHbIE TEMBI U
TaKo€ JK€ IPaBO IPYyroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy 00y4yeHust B 9 Kjiacce npeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JAOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD
y 00y4aromuxcs YMEHUM:

* ICNOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MAaTEpUaIbHAs TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTh MEXAaHUYECKOIO
JBUKEHUS, AedopMaius (ynpyras, IulacTu4eckas), TpeHHe, LEHTPOCTPEMHUTENLHOE YCKOPEHUE, HEBECOMOCTh U
NEeperpy3ku, LEHTP THKECTH, aOCONIOTHO TBEPIOE TENO, UEHTP TSKECTH TBEPAOro Tella, paBHOBECHUE,
MEXaHUYeCKUe KOJIeOaHHWS W BOJIHBI, 3BYK, HMH(Pa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaJbHO30PKOCTh, CIEKTPHI UCITyCKAHUS U MOTJIOIIEHUs, anbda,
OeTa- 1 raMMa-u3JIy4eHHsI, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;



epasznMyYaTh SABJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJIMHEHHOEC JBW)KCHHE, pPaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBM)KCHHE, CBOOOTHOE MaJICHUE TEJI, PABHOMEPHOE JBM)KCHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, peaKTHBHOE JIBIDKCHHE, KoJieOaTeabHOe JABM)KCHUE (3aTyXalolWe W BBIHY)KJICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPaKCHHE 3BYKa, IIPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE U MPEIIOMIICHHE CBETa,
II0JIHOE€ BHYTPEHHEE OTpa)keHHE CBETa, pa3jioyKeHHE OEJIOro CBeTa B CICKTP M CJIOXKCHHE CIIEKTPabHBIX IBETOB,
JUCTICPCUST CBETA, €CTECTBEHHAS pPaJMOaKTHBHOCTh, BO3HWKHOBEHHE JIMHEHYATOTO CIIEKTpa H3IyYEHUsS) II0
OIMMCaHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3HYECKOE SIBIICHHUE;

e PACIIO3HABATh IPOSBICHUC H3YUYCHHBIX (PH3NYCCKUX SBJICHHA B OKpY)KarOIIeM MHpe (B TOM uHcie (pu3ndecKue
SIBJICHHS B TIPUPOJIC: IIPUIIMBBI M OTJIUBBI, IBMKCHHUE TUTaHeT COJIHEUHON CUCTEMBI, pEaKTUBHOC JIBUKCHHUC YKHUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB YKUBOTHBIMH, 3€MJICTPSICCHUE, CCHCMUYCCKHE BOJHBI, IyHAMHM, X0, IIBETa TCI,
ONTHYCCKUE SIBIICHUS B MPHUPOJE, OMOIOTHUSCKOE JIEHCTBUE BHJIMMOTO, YIbTPA(QHOICTOBOIO M PEHTICHOBCKOTO
U3JTy4CHUH, €CTECTBEHHBIM PaMOaKTHBHBIA (DOH, KOCMHUYCCKHE JIyYd, PaJIAOAKTUBHOC H3JIIYYCHHE MPUPOIHBIX
MHUHEpPAJIOB, JICHCTBUE PaJUOAKTUBHBIX H3IyYCHUI HA OpPraHU3M YeI0OBEKa), IIPH 3TOM IIEPEBOJANTH IMPAKTHUYCCKYIO
3a/1auy B Y4eOHYIO, BBIJICISTh CYIIECTBCHHBIC CBOMCTBA (ITPU3HAKH ) PU3NUCCKUX SBIICHUI;

e OITUCBHIBATh M3YYCHHBIC CBOMCTBA Ted M (DU3UYECKHE SBJIICHUS, HCIOJB3YS (PU3NYCCKUE BEIMYUHBI (CpEIHSAS U
MI'HOBEHHAsI CKOPOCTh TeJia ITPH HEPAaBHOMEPHOM JIBHIKEHUH, YCKOPEHHE, TTEPEMEIICHUE, ITyTh, YIIIOBas CKOPOCTh,
CWJIa TPCHHS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO TMajCHMS, BEC Teja, MMITYJIbC Tela,
UMITYJIbC CHJIbI, MEXaHHW4Yeckas pabdoTa W MOIIHOCTb, IIOTCHIIMAJIbHAs OSHEPrHs Tella, IOAHATOrO Hajl
MOBEPXHOCTBIO 3E€MJIM, IIOTCHIMAJbHAS SHEPIrHs CXKATOW TNPYXKUHBI, KHHETUYCCKAs DHEPrus, IIOJIHAs
MEXaHHYECKask SHEPTus, ICPUO M YaCcTOTa KOJeOaHUM, JJTMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETa, IIOKa3aTelb IPEIOMIICHUS Cpeibl), NPH OMNMCAHWHM IPABWIBHO TPAKTOBaTh (DHU3UYCCKHHA CMBICI
UCITIOJIB3YEMBIX BEIMYHMH, 0003HAUCHUS W CAWMHHUIBI (PHM3NUYCCKUX BEIMYMH, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOLIUC
NaHHYI0 (U3HYECKYI0 BEIMYUHY C JPYTUMH BCIMYMHAMH, CTPOHWTH TpaduKH H3yUEHHBIX 3aBUCHUMOCTEH
(U3UYCSCKHUX BEIIMYHH,

e XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUCCKUE SABJICHHUS M MPOLECCHI, UCIIOIb3YS 3aKOH COXPAaHCHUS SHEPIHH, 3aKOH
BCEMHUPHOTO TATOTCHHUS, MPUHIIMIT CYNEPIIO3UIIUNA CHJI, TIPUHIIMI OTHOCUTEIBHOCTH [ auiies, 3akoHbl HeloToHa,
3aKOH COXpaHEHHWS WMITYJIbCa, 3aKOHBI OTPAKCHUS W TPEIOMJICHHS CBETAa, 3aKOHBI COXPAHCHHS 3apsIOBOTO U



MaCCOBOTO YHCEII TIPH SIACPHBIX PEAKIIHSIX, TPH 3TOM JaBaTh CIIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aITUCHIBATH €TO
MaTEMaTU4YECKOEe BBIPAKCHHUC;

¢ O0BACHATh (PU3WYECKHE TPOIECCHI H CBOWCTBA TE€lI, B TOM YHCI€ W B KOHTEKCTE CHTYyallud
MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BbIABISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 2—3
JIOTUYECKUX IIAroB C OMOpOM Ha 2—3 HM3y4YEHHBIX CBONCTBA (PU3MYECKUX SIBICHHM, (U3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEWN;

epemIaTh pacuéTHbIe 3a7aud (OMMPAIOLIUECs HA CUCTEMY W3 2—3 ypaBHEHHUH), UCIONB3yS 3aKOHBI U (POPMYIIBI,
CBsI3BIBAIONIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaM3a YCJIOBUS 3aJladyd 3aluChiBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEJIOCTAIOIIME WM U30BITOYHBIC JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JIJIsI pEIICHUS,
MIPOBOJIUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MMOTYYEHHOTO 3HaYCHUsT (DU3UUECKOM BEITMUUHBI;

e PACITO3HABATh MPOOJIEMBI, KOTOPHIC MOXXHO PEIIUTH MPH TOMOIIM (PU3NYECKUX METOJOB, MCIOJB3YysS ONMUCAHUE
WCCJICIOBAHMSI, BBIICIATH TIPOBEPSEMOE TMPEATON0KECHHIE, OICHUBATh IPABUIBLHOCTh TMOPSIIKA IMPOBEACHUS
UCCJICIOBAHMUS, JIeJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHUHN U OTIBITOB;

o IPOBOJIUTH OIBITHI MO HAOMIOJCHUIO (U3MYECKUX SBJICHUA WU (PU3UYECKUX CBOMCTB Tell (M3y4eHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXPAHEHHS JHEPTUH, 3aBHCHUMOCTH TepHoja KoieOaHWi MPYKHHHOTO MasTHUKA OT
MacChl Tpy3a M JKECTKOCTH TPYKUHBI M HE3aBUCHMOCTH OT aMIUIMTYABI MajbIX KOJeOaHWHA, MPSIMOJMHEHHOE
pacnpocTpaHEeHHE CBETa, pa3joKeHHe OerIoro CBeTa B CIEKTP, M3yYCHHE CBOWCTB M300paKEHUS B IUIOCKOM
3epKajie U CBOWCTB M300pakeHMsI MpeaMeTa B coOuparomiel JuH3e, HAOJIOJCHHE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB U3IYyUEHHUS): CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHN S, OITUCHIBATH
XOJT OTIBITA U €T0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOIHI,

o IPOBONTH TIPH HEOOXOTUMOCTH CEPHIO TIPSAMBIX U3MEPECHHM, OTIPEACIISIS CpeIHee 3HAUCHUE H3MEPSEMOI BEIMUNHBI
(bokycHOe paccTossHME coOuparomel JUH3bI), 00OCHOBBIBaTH BBIOOp crocoba u3MepeHus (U3MEPUTEIBLHOTO
npubopa);

 IPOBOJNTHh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUYECKHX BEJIWYMH C MCIOJb30BAaHUEM TIPSIMBIX HW3MEpPECHUN
(3aBHCHMOCTB ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBI)KCHUH 0€3 HadaJIbHOW CKOPOCTH, IIeproIa KojieOaHui
MaTEeMaTHYeCKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTIJIa OTPaXCHHUS CBETa OT yrja MajeHUus W yria
NpeJIOMJICHUST OT YyIJIa TMaJIeHUs): IUIAHUPOBAaTh WCCIIEIOBAHUE, CaMOCTOSITENIBHO COOMpPATh YCTaHOBKY,



¢bukcupoBaTh pe3yNbTaThl MOTYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BHJIE TaOIUI U rpaduKoOB, 1e1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAaHNUS;

 IPOBOJUTH KOCBEHHBbIC H3MEpeHUs (U3MUECKUX BEIMYMH (CpEedHssi CKOPOCTh W YCKOPEHHE Tena MpHu
PaBHOYCKOPEHHOM [JBHXEHUH, YCKOPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTh NPYKHUHBI, KOAP(PULIMEHT TPEeHUS
CKOJIbKEHUS, MEXaHWYecKas paboTa M MOUIHOCTb, YacTOTa W NEpUOJa KoJeOaHWH MaTeMaTHYeCKOro MU
NPYXKHHHOTO MAasTHUKOB, OINTHYECKass cuja coOuparouiel JHWH3bL, paAHOAaKTUBHBIN (OH): TIaHUPOBATH
U3MEPEHHUsI, COOMpPATh 3KCIEPUMEHTANbHYIO YCTAHOBKY M BBINOJHATH H3MEPEHHS, CIEays MpelIOKEHHOU
WHCTPYKIUH, BBIYUCIIATh 3HAYEHUE BEIUMYMHBI U aHAIM3UPOBATH IOJIYUYEHHBIE PE3yJIbTaThl ¢ Y4ETOM 3aJJaHHOMN
NOTPEUIHOCTH U3MEPEHHUI;

e COOJIIO/IaTh MPaBUJIa TEXHUKU OE€30M1aCHOCTHU MPpH padboTe ¢ 1ab0paTOpHBIM 000PYI0BaHUEM;

e pa3JInyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (PU3UUYECKUX MOJIENIEH: MaTepUalibHas TOUYKa, aOCOJIIOTHO TBEPAOE TENO,
TOYEYHBII HICTOYHUK CBETA, JTy4, TOHKAs JIMH3a, IUIAHETapHAas MOJEIIb aTOMa, HyKJIOHHAsi MOJIEJIb ATOMHOTO $/1pa;

e XapaKTEpU30BaTh MIPUHILIMIIBI AEUCTBUSA U3YUYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOUCTB C OMOPON HA UX OMUCAHUS
(B TOM uyMcIe: COMIOMETP, AATYUKU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKeTa, HXOJOT, OYKH, MEPUCKOII,
¢doToamnmapar, ONTUYECKUE CBETOBOBI, CIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), WCMONb3ys 3HAHUS O
CBOMCTBaxX (PU3NUYECKUX SBJICHUNA U HEOOX0AUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

¢ ICMOJIB30BATh CXEMBI U CXEMATUYHBIE PUCYHKH MU3YUYEHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX TPHUOOPOB U
TE€XHOJOTMUECKUX MPOLECCOB MPHU PEUICHUH YYEOHO-TIPAKTHUUECKUX 3aJ]1ad, ONTUYECKHE CXEMBbI JUIs TTOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKalie U cCoOOMparoiei JTUH3E;

e IPUBOJUTH MTPUMEPHI (HAXOIUTh HHPOPMALIUIO O MPUMEPAX) MPAKTUUECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B
MOBCEHEBHON JKM3HU i1 oOecreueHrs Oe30MacHOCTH Mpu OOpamieHuH C NpuOOpaMu U TEXHHUYECKUMHU
yCTpOMCTBaMH, COXPAHEHHUS 310POBbs U COOIIOACHNUS HOPM SKOJIOTMUECKOTO MOBEICHUS B OKPY’KalOIEH Cpe/Ie;

¢ OCYIIECTBIISITh MOMCK HH(pOpManmu ¢Gu3nyecKoro coaepxkanus B HHTepHeTe, caMOCTOSATENBHO (QOpMYIUPYS
MOMCKOBBIM 3allpoc, HAXOAWTb IYTH OMNPEIEICHUS TOCTOBEPHOCTH TMOJIYYEeHHOM HHGOpMAlMd Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOUYHUKOB;



¢ ICTIOJIb30BATh MPHU BBITIOJIHEHWU YU4E€OHBIX 33JJaHUN HAyYHO-TIOMYJSAPHYIO JIUTEPATYpy (PU3MUECKOro COAepKaHus,
CIIpaBOYHBIE MaTepuaibl, pecypcbl cetu VIHTepHeT, Bianerb MNpuéMaMy KOHCIEKTHPOBAHMUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE MH(POPMAIMU U3 HECKOJIBKUX MCTOYHHKOB
¢u3znyeckoro coaepkKaHus, MyOJIMYHO TMPEACTABIATh PpPE3yNbTaThl IPOEKTHOM WM HCCIEIOBATEIbCKOM
JNEATENIBHOCTH, NMPU 3TOM TPAaMOTHO HCIOJB30BaTh HM3YYEHHBIM NOHATHWHBIA anmapar W3y4aeMoro paszena
(GU3MKHN U COMPOBOXKIATH BHICTYIIJICHUE MPE3EHTAIMEH ¢ yU€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM muppoBbIe
Ne i/ P KourpoJubnbie | IIpakTuyeckue (upp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHndecKkoe ABMXKEHHE U CIIOCOOBI €ro 10 1 bu6nuorexa [IOK
' OIHCaHHUS https://m.edso00.ru/7f41a4a6
bu6nuorexa [IOK
1.2 B i 2 1
SAUMOJICHCTRHC Tl 0 3 https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
1.3 3 10 3
AKOTbL COXpAtieHHA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3znen 2. MexaHuuyeckue Kojje0aHusl U BOJHBI
bubnunorexa LIOK
2.1 M 7
CXAHMECKNE KONeOaHH 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
2.2 M .3 8 1 3
CXAHITHECIUE BOTHEL SBYK 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

Wroro no pazneny 15
Pa3nen 3. DjieKTpOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 bu6muoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIpOCTPaHEHHS CBETA 6 bubmorexa [JOK
' pacupoctp https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 JluE3e1 M OMTHIECKUE MPHOOPD! 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
4.3 P 0 3
ASTONCCHHE DEIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Pa3znen 5. KBaHTOBBIE ABJIEHUSA
5.1 Hcnyckanue u IOTJIOIIeHNE CBETa aTOMOM 4 bubmorexa TIOK
' Y B https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.2 6
CTpoetHe aTomHOro A1pa https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
. s 7
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHme u 0000IIEHNE CONEePKAHUS 9 bubanoreka [JOK
' Kypca Gpu3uKH 3a 7-9 kiiacc 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

Hroro no pazaeny
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27




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
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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
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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 SJIEKTPOMAT'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-U3ITydeHUs
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 si/iep. CBSA3b 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 U3ITYUCHHSI.
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 CyIecTBOBaHUsI MaTepPUH, 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

VYMeHrne UCIoIb30BaTh 3HAHHUSA O (bI/I3I/I‘ICCKI/IX SBJICHUAX B
HOBCGﬂHCBHOﬁ JKHU3HHU  OJIA oOecreyennss 0€30MaCHOCTH IIpu

oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU

10

YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U  COOJIIOJIEHUS HOPM

OKOJOTHMYCCKOTI0 IIOBCACHHUA B Opr)KElIOH.[GfI cpeac; IOHMMAHUC
HCO6XO,I[I/IMOCTI/I IIPUMEHCHU A I[OCTI/I}KCHI/Iﬁ (1)I/I3I/IKI/I A TEXHOJIOTHH

A PalOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHUS

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

JOITIOJIHHUTCIIbHBIX HCTOYHHUKOB, YMCHUC HCIIOJIB30BAaTh IIpu

11

BBIIIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy

(bu3MYECKOr0o CONep:KaHus, CIPaBOYHBbIE MaTepuaibl, PECYpChl CETU
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

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannyeckoe aBwxkeHue. MarepuanbHas Touka. (CuctemMa  OTCUETA.
' OTHOCUTETBHOCTD JABUXXCHU S
PaBHOMepHOE 1 HepaBHOMepHOE JABHKeHHE. CpenHss cKopocTb. Popmyna s
1.2 BBIYHCIICHUS CpeaHel ckopocTH: V = S/t




PaBHOMEpHOE TPSIMONMHEWHOE NBM)KEHUE. 3aBUCUMOCTb KOOPIMHATHI TENa OT

BPEMCHHU B Cliyda€ paBHOMEPHOI'O HpﬂMOJ’IHHCfIHOFO JBHXXCHUA:
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(1) =x,+ut

I'paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOECKIUU
[EPEMELICHUs, IIyTH, KOOPJAMHATBl IPU PABHOMEPHOM MPSAMOJIMHEWNHOM

JIBIDKCHUN

3aBUCHUMOCTb KOOpPJIMHATBl T€Ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOIO

HpﬁMOJ’IHHCﬁHOI‘O JABUXXCHUA:

Sy =vy =i+ a =

(]

CDOpMy.]'IBI A1 IIPOCKIHHU TICPEMCIICHUA, IMPOCKIHMHU CKOPOCTH M IIPOCKIHUH

YCKOPCHUS IIPU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM JABUXKXCHUM:

14

+2
s, (D =vy, - t+a,- >

U_\.(f) =Up T4, Z,
a. (f)=canst,

o] o]

- =72
Uay Uix “ly 8y

I'padukm 3aBUCHUMOCTH OT BpeMEHM Uil NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, IIPOEKIUH IEepEMEUICHUs, KOOpPAUHATBl IIPH PaBHOYCKOPEHHOM

HpHMOJ'II/IHCI\/JIHOM JABHXXCHUH

1.5

CBobomnoe magenue. Dopmysbl, OMUCHIBAIOIINE CBOOOJAHOE IMAJIEHUE Tea TI0
BEePTHKANM (JIBIKEHHUE TeJda BHU3 WM BBEPX OTHOCUTENBHO TOBEPXHOCTH
3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHUS,
MPOEKIIMA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TMaJ€HHWU Tela IO

BCPTUKAIN

CKOpOCTB PaBHOMCPHOI'O JABUKCHHA TCJIa IO OKPYXKHOCTH. HaHpaBHCHI/IC

CKOPOCTH.

1.6

®opmyna JUisi BBIUKCICHUS CKOPOCTH YEPE3 PANANYC OKPYKHOCTH U TEPUOJ

oOpareHus:
2R
L=
T

L[CHTpOCTpCMI/ITCJILHOC YCKOpPCHHUC. HaHpaBJICHI/IC HECHTPOCTPEMUTCIILHOT'O

yckopeHus. @opMyiia Uil BBIYUCICHUS YCKOPEHUS:




®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:

1
V==
T

Macca. ITnotHocTs BemecTBa. @opmylia sl BBIYUCICHUS TNIOTHOCTH:

1.7 -
V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenue nunepuuu. Ilepsolit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJI0
B3anmopencrteue ten. Tperuit 3akon Herorona:
F, ,=-F
1.11 2=l 1—=2
TpeHune 1nokos U TpeHUe cKoabxkeHus. Dopmyna 17 BEIYUCICHUS MOYJISL CHIIBI
TPEHMSI CKOJIbKECHHUS:
F_=n-N
1.12 p=H
Hedpopmarnus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yIpyrou
nedopmanuu (3akoH ['yka):
1.13

F=k-Al




BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

my -,
F=Gg. -1 2%

I'E

1.14

Cuiia TsbkecTu. Y CKOpeHue CBOOOIHOTO NaJCHUSI.

dopmyia a7 BHIYUCICHUS CHIIBI TSHKECTH BOJIHM3H moBepxHocTH 3emun: F = mg.

HBI/I)KGHI/IC IIJIAHET BOKPYT COJ'IHI_[a. HepBa;I KOCMHUYCCKasl CKOPOCTh.

HesecomocTs 1 neperpysku

I/IMHYJ'IBC TEJIa — BEKTOpHasd (bl/ISI/ILIGCKaH BCJIMYHHA.

1.15

p=mi

I/IMHYJ'IBC cucTeMBl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

3aKoH COXPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

1.16

p=myly +imy U, =const

PeakTuBHOE NBUKEHUE

MexaHuueckas pa60Ta. cDO}T)MYJ'IB. JJIAA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fscosct

1.17

Mexannueckas MOITHOCTE:

n=4
I

Kunernueckas u MOTCHIHAJIbHAs SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHIECKOU OHEPIUu:

H!Uz
Ey ="

1.18

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS. BBIYUCIICHUS IMOTEHIIHAIbLHOM

SHEPTHUHU TCJia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh




MexaHnueckas SQHEprus:

E=E;.+E P
1.19 "
3aKOH COXpaHEHUS] MEXaHNYECKOU sHeprun. Popmya s 3aKOHA COXPAHEHUs
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Poryar. MomenT cuiet: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonsrxkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,
‘%1‘13&%:&:&33
JaBiienue TBEpIOTO TENA.
dopmyina i1 BBIYMCIICHHS TABJICHUS TBEPIOIO Tena:
p= F
5
JlaBneHue raza. ATMocqepHoe AaBlICHHE.
1.21
lM'unpocraTtuyeckoe naBieHne BHYTPU KUIKOCTH.
®opmyna 175 BBIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=Pgh+Dpm,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23
VYcnosue naBanus tena. [InaBanue cynoB u BO3ayxoIlIaBaHUE
122 Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJIeOaHMMA.

®dopmyiia, CBSI3bIBAIOIIAS YACTOTY M IEPUOJL KOJIEOaHUI:




1.25

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpaiienue >SHepruu Impu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIECPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

IIpaxmuueckue pabomul

1.29

N3MmepeHnne cpelHE IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKUHBL;, KO3(PUIMEeHTa TPEHUS CKOIBXKEHHUS; paOOThl CHIIBI TPEHUS, CHIIbI
YOPYrOCTH; CPEAHEH CKOPOCTH JBMIKEHHs OpycKa MO HAKJIOHHOM IJIOCKOCTH,
yCKOpeHusi Opycka Mpu JBMKEHUH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJIeOaHU TIPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH TpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CHUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TIOIBHYKHOTO

OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOM
qaCTu T€Ja U OT IINIOTHOCTH XUJIKOCTH, HE3aBUCHUMOCTH BBITaHKHBaIOHIGﬁ CHIJIBI
OT Macchl TeNa; CUIIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO TaBJICHUS U OT
pola MOBEPXHOCTH; CUJIbI YINPYTOCTH, BOBHUKAIOLIECH B MPYXKUHE, OT CTENEHU
negopMaluu MpYKUHBI, YCKOPEHUs1 Opycka OT yrjla HakJIOHA HaIlpaBIISIOICH;
nepuosia (4acToThl) KOJICOAHWN HUTSHOTO MasTHUKA OT JJIMHBI HUTH, TEPHOJIA
KOJIEOAaHUH MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHUE HE3aBHCHUMOCTH IepHoJa KoJieOaHHH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phIuara

1.30

Qusuueckue sA61eHUs 6 Npupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B JKHUBOW M HEKUBOU MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B PUPOJIE U
TEXHUKE, TPUIUBBI W OTJIMBHL, JBIKeHHE TUIaHeT CONHEYHONW CHUCTEMBI,

PCAKTUBHOC ABUKCHHUC JXUBBIX OPraHU3MOB, pbI4aru B TCJIC YCIOBCKA, BJIUSIHHUC




atMoc(epHOro JaBlIeHHs Ha KUBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BI/I)I(HBIfl n

HCHOI[BI/I)KHI)II\/'I 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

1.31
COOO0MIAIOIMEeCs COCY/Abl, YCTPOMCTBO BOJIOMPOBOJA, THAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCITOJIH30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SABJIEHUA

OCHOBHBIE  TIOJIOKEHUST  MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BelecTBa. Mojenu TBEPAOro, )KUIAKOTO M Tra3000pa3HOr0 COCTOSIHHM BEIIECTBA.
Kpucranmmaeckue u amopdHbie Tena

E JBwxkenue wyactuiy BemiecTBa. CBS3b CKOPOCTH  JBMIKEHHUS YacTHI[ C
Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

2.3 CmaunBaHUE M KalTWJUISPHBIC SIBJICHUS

2.4 TennoBoe pacIIMPEeHUE U CKATUE

2.5 TemnoBoe paBHOBECHE

75 BuyTpennsis sneprus. Pabora u Teruonepenadya Kak CHocoObl HM3MEHEHUS
BHYTPEHHEHN 3HEpruun

2.7 Bunbl Teruonepeaadn: TeMIONPOBOHOCTb, KOHBEKIIMS, U3ITyUECHUE
HarpeBanne wu oxnaxnenue ten. KoauwdecTBO  TeruioThl. Y aenbHas
TEeNJI0OEMKOCTh:

2.8

O=am(t,—1)

3aK0H COXpaHEHHS DHEPrUU B TEIUIOBBIX MpoIleccax. YpaBHEHUE TEIJIOBOTO
Oasanca:

2.9

O +0, +..=0

Wcnapenue u konaeHcauus. M3MeHeHHME BHYTpPEHHEH HHEprud B Ipolecce

2.10 UCTIapeHusi M KOHJAeHcanuu. KuWIeHWe IKHIKOCTH. YIeldbHas TeIioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnocth BO3ayXa

IInaBnenue u Kpucrajumsauus. I3MeHeHMe BHYTPEHHEHW OJHEPIUuM IIpH

IJIaBJICHUU U KPpUCTAJIM3AallH. YI[GJIBHaSI TCIJIOTA I1JIaBJICHUA

2.12

2.13

BHYTpeHHHH OHEPIUs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

2.14

[Tpuniume! paboTe! TermaoBbix ABuraTenei. KI1JI remmoBoro aurarens

Ilpaxmuueckue pabomul

2.15

W3mepenne yaenpHOM TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOThl, IOJIyYEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOMN
Macchl, B KOTOPYIO OIIyIIEH HAarpeTbli MWIMHIP; KOJWYECTBA TEILIOTHI,
OTJAHHOI'O0 HArpeTbIM LWJIMHIPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEpaTyphbl; OTHOCUTEIBHOM BIIAXKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IIaBiaeHuss Jbaa. lccnenoBaHwe WM3MEHEHUs TeMIlepaTypbl BOJBI  IPH
Pa3IMYHBIX YCIIOBHSIX; SBJICHHs TEMJ0o0OMeHa MpU CMEIIMBAaHUM XOJIOJHOU U

FOqueﬁ BOJBI; IIpOo1IeCCa UCIIAPCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJICHUS B IIPUPOJE, KPUCTAIIBI B NpHUpoae, uznydenue ColsiHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnekTpu3zanus Ten. /[Ba BUia 3NeKTpUUIECKUX 3apsa0B

3.2

BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onexktpuueckoe mnone. HanpsxéHHocTh anekTpudeckoro mnois. IIpuHiun




CYTIEPIIO3ULINH JIEKTPUUECKHX TMOJIeH (Ha KAYeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. HeﬁCTBHe OJICKTPHUYCCKOro II0JId Ha

3.5
aNIeKTprudecKue 3apsbl. [[pOBOTHUKY U TUANIEKTPUKH
[TocTostHHBIN 3neKTpUUecKuid TOK. JleficTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=qg/t,U=A/q
DIIEKTPUYECKOE COTIPOTUBIICHUE. Y ACIBHOE AICKTPUIECKOE COITPOTHBIICHHE:
3.7 R =pl/S
3akon Oma 15 yuactka snektpudeckoi menu: | = U/R
3.8
[TocnenoBarenbHOE COETUHEHUE TPOBOHUKOB:
I,=1: U=U,+U,: R=R +R,
39 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMTPOTHBIICHUS:
U=U,;I=I+1,; Rzi.
CMemnaHHbIe COSTUHEHUS TIPOBOTHUKOB
Pa6ota u momHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
31 OneiT Opcrega. MarHuTHOE TMOJI€ MPSMOTO TPOBOJHHMKA C TOKOM. JImHUM
MarHUTHON WHTYKITUU
313 MaruutHoe II0jJ€ IOCTOSIHHOTO MarHuTa. B3anMoaeHCTBHE ITOCTOSHHBIX
MAarduTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM




3.15

Onbitel @apazes. SIBnenue snekTpoMaruuTHON uHAYKIUU. [IpaBumno Jlenua

Ilpaxmuueckue pabomul

HSMepeHI/IC SJICKTPHYECKOT'O COIIPOTUBJICHUA pe3ucTopa, MOITHOCTH

OJICKTPHUYCCKOI'0 TOKA, pa6OTBI SJICKTPHUYCCKOI'0 TOKA.

WccnegoBanne 3aBHCHUMOCTH  CHIIBI TOK4, BO3HHUKAIOLICIO B TIPOBOAHHKE

(pe3ucTopsl, JamMIouKa), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU

3.16
CONPOTHUBIICHUS OT JJIMHBI IPOBOJIHUKA, TUIOMIAN €r0 MMONEPEYHOrO CCUCHUS U
YJIEIBHOTO COTPOTUBIICHUSI.
[IpoBepka mpaBuia IS SJIEKTPHUECKOTO HANPSDKEHHS TPH TTOCIEI0BATEILHOM
COCIMHEHUU TIPOBOJHHMKOB; MpPaBWJIAa IS CHJIBI 3JEKTPHYECKOTO TOKa IIPH
napauIeIbHOM COeIMHEHUH MTPOBOAHUKOB (PE3UCTOPHI M JTAMIIOYKA)
Qusuueckue s6NeHUs 8 npupode: SIEKTPUYECKUE SBIECHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MarHUTHOE TI0JEe 3eMITH, Ipel( MOIFOCOB,
POJIb MArHUTHOTO TIOJIS TSI )KU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJICKTPUYECKOW  OSHEPTUH,  OJICKTPOOCBETUTEIBHBIE  IPHOOPHI,

3.18 HarpeBaTelibHbIE AIEKTPONPUOOPHI (mpumepsI), BJIEKTPUYECKUE
NPEOXPAHUTENH, DIIEKTPOMArHUT, OSJCKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA

3.19 OnexkTpoMarHuTHbIE BONHBI. [1Ikana aeKTpoMarHUTHBIX BOJTH

3.20 JlyaeBas mojienb cBeta. [IpssMoTHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus cera

322 JIunza. Xoxa nydeil B nmuH3e. POKYCHOE pacCTOsSIHHE JMH3bI. OnTHYecKas cuia
munsel: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTudeckue mpuoopsI
Ilpakxmuueckue pabomul

W3mepeHune ontudeckoil cuibl coOuparonield JUH3bl; (POKYCHOTO PacCTOSIHUA
3.26 ||| cobuparommeit TH3BI (10 CBONCTBY PABEHCTBA Pa3MEPOB MPEAMETA U M300paKEHUS,

Koraa npeaMeT pacIioJIOKCH B JIBOMHOM (bOKyce), TIOKa3aTeJIsd MPEJIOMIICHUA CTCKIIA.

UccnemoBanue cBOiCTBa U300pa)KeHWs, TOIYYEHHOTO C  IOMOIIBIO




coOuparomiel JIMH3bI; U3MEHEHHsI (POKYCHOT'O PAcCTOSIHUSI ABYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa TPEJIOMIIEHHS CBETOBOTO Jy4a OT Yrjla MaJCHUS Ha TPAHUIE
«BO3yX — CTEKJIO»
337 Qusuueckue senenus 6 npupode. 3atmMeHus ConHua u JlyHsl, 1BeTta Ted,
ONTHUYECKHE sABJICHUs B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
338 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToannapaT, ONTHYECKUE
CBETOBO/IBI
4 KBAHTOBGIE SABJIEHUA
i1 PagnoaktuBHOCTE. Anb(da-, Oera-, raMMma-usnydeHus. Peakiuu anbda-u Oera-
pacrnazia
4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-vactui. [LnanerapHas Moens aToma
4.3 CoctaB aTroMHOTrO0 sifipa. M3otornbl
4.4 Ilepnon nonypacnaaa aTOMHBIX SAEp
4.5 SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCE
Qusuueckue a61eHUs 6 nNpupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,
4.6 KOCMHYECKHE Jy4YH, pPaJUOAKTUBHOE W3IYYCHHE TPUPOJHBIX MHHEPAJIOB,
JIeicTBUE paJIMOAKTHBHBIX U3TYYCHUH Ha OPTaHU3M YeIOBEKa
v, Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBUYAJIbHBIN JT03UMETpP, Kamepa
Bunncona, simepHast SHEpreTuKa

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

1. Basoswiii ypoBenb: yuebHuk/ WM. Tlépenukun, A.M.MsanoB, M.A. IlerpoBa-6 wu3manue,
[Tpoceemienue , 2026.-350, (2) c.: un.

2. Jlnsa paGoTsl B Knacce o otaeabHbM TemaM A. I1.Peivkesna: ®usuka 10-11 kmacest: mocodue s
00111€00pa30BaTEeNbHBIX YUPESKICHUM, U31. 7 crepeoTunHoe, 2009-192c.,/Ipoda.

3. Jlns paGotsl noma B 3nekTpoHHOM Buje A.B.I1épsimkun COopHUK 3a/1a4 110 PU3MKe K ydeOHUKaM

A.B. Iléppimkuna u 1p.  «Pusmka-7», «puzuka-8», «dusnka-9» M:Ok3amen 2019

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA



1. bazoBeiii ypomenb: yueOnmk/ W.M. Ilépermkun, A.WM.HMBanoB, M.A. IlerpoBa-6 wusmanue,

[Ipocsemenue , 2026.-350, (2) c.: um.

2. A. I1.PeiMkeBny: @usuka 10-11 kiaccel: mocoOue Juisi 001eo0pa3oBaTeIbHBIX YUPESKICHUH, U3/, 7

crepeotunHoe, 2009-192¢., poda.

3. O.M. TIpomueBa. KoHTpompHBIE UM caMOCTOSATENbHBIE paboOTBl TO (U3MKE K y4EOHUKY

A.B.Iléppimkuna, EM. T'yrauk «®usuka.9 xmace»2 wusn-e, ucnpasieHHoe- M.:M3natenbcTBo
«Ox3ameny, 2017, 159c.

4. DOP nuneH3uoHHbBIE U COOCTBEHHBIE

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnurorexa LIOK https://m.edsoo.ru/ff0c3044, D0P XKupas ¢usuka, JOP Harnsanas ¢pusuka.

Hpuioxenne 1

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbBI
KoHnTponb 3HaHMi, yMEHU, HABBIKOB MPOBOJUTCS B ()OpME KOHTPOJIbHBIX PadOT, BBHIIOJHEHUS

TECTOB, (I)I/ISI/I‘IGCKI/IX JUKTAHTOB, CaMOCTOATCIBbHBIX pa60T, J'Ia60paTOpHLIX pa60T, OIIBITOB,
SKCIICPUMCHTAJIbHBIX 3a/1a4.

Koutponbubie pabotsi: 3 mo temam. KoHTposibHBIE paboThl TpoBOasATCA 1o cOopHuky O.U.
['pomueBoii «KOHTpOJIBHBIE U CAaMOCTOSITENbHBIE paboThI 10 pusuke 9 ki.» M., Ok3amen, 2018

KpuTepnu OL¢cHUBAHUSA KOHTPOJbHBIX paﬁoT

1. 3ananus yposHs 1 (1-6) onieHuBarOTCS B OAMH Oa.

KpI/ITepI/II/I OICHMBAHMWA BBIIIOJIHCHUA 3aJaHUA bannsr

3aI[aHI/Ie C BBI60pOM IMMPpaBHUJILHOTO OTBETA, HE Tpe6y}omee BBIYMCIICHUI - BI>I6paH 1
HpaBHJ’ILHBIfI OTBET

3a1[aHHe, Tpe6y101uee BBIYUCIICHUSA JIA TIOJIYYCHU S ITPAaBUJIBHOTO OTBETA- 1
MMPpEACTaBJICHBI BEIYUCIICHUSA U ITOJTYUYCH HpaBI/IHBHHﬁ OTBCT

3a;[aHHe Ha YCTaHOBJICHHUEC COOTBCTCTBHUA

3a)1aHHe CUHUTACTCA BBINIOJIHECHHBIM BEPHO, €CJIN YKa3aHa IMPaBUJIbHAA IMOCICI0BATCIIBHOCTD

udp.


https://m.edsoo.ru/ff0c3044

Kputepuu orieHHBaHMS BBITTOJIHEHUS 3aIaHUS bambt
[TonHbIi TpaBUIIBHBIN OTBET 2
JomnymieHa oHa ommoKa 1
Homnymiensl 2 u 60s1ee omuboK 0

3anaya ¢ pa3sBEPHYTHIM PEIICHUEM

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

[TpuBeneHo MoaHOe MPAaBUILHOE PEIICHKE, BKIIOYAIOIIEe CIEeIYIOIINE AIEMEHTHI: | 2
1) BepHO 3amucaHo yclIOBUE 3a7auu, OCyIecTBIEH nepeBos B CU,
BEPHO 3aMrcaHbl POPMYIIbI, HEOOXOAMMBIE M IOCTATOYHBIC JIJISl PEIICHUS 3a/1a4H,

2) npoBeeHbl HEO0X0JUMbIE MaTEMaTUUECKHUE TPOOPA30BAHUS U PACUETHI,
IPUBOJALINE K IPAaBUIBHOMY YMCIOBOMY OTBETY, U IPEACTABIIEH OTBET C
eAuHULIaMu u3MepeHus. [Ipu 3ToM nonyckaercs pelieHue «Io 4acTsM», C
IPOMEKYTOUHBIMU BBIYMCICHUSAMU

[IpeacraBieHHOe pelIeHUE COAEPIKHUT I1. 1 TTOJIHOTO pelIeHus], HO UMeeT oJuH u3 |1
HEJIOCTATKOB!

- B HEOOXOIUMBIX MPEe0OPa30BaAHUAX HIIM BBIYUCIICHHIX JTOMYIIEHa OMNOKa,
U

HCO6XO,I[I/IMI>IC MTCEMAaTUYCCKUC npeo6pa30BaHI/Is[ 1 BBIYUCIICHUS JIOTHUYCCKU
BEPHELI, HC COACPKAT OH_II/I6OK, HO HC 3aKOHYCHBI

nimn
HpaBI/IJ'ILHHﬁ OTBCT 3alliCaH B O6IJ.[CM BUIC
niIn

PEIICHUC COACPKUT OHH/I6Ky B HGO6XO}II/IMBIX MaAaTEMAaTHYCCKUX
npe06pa3013aHHﬂx 1 HC JOBEACHO J0O YHUCIIOBOT'O OTBETA

JleMoBepcUM KOHTPOJIBHBIX paboT.

KonrtponsHas 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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