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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHON 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCUTaAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIETIIIUY MTPEenoiaBaHus yueOHoro npeamera «dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMIO0 H3YyYECHHS
(GU3MKKM Ha NESITENbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSA3UM €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no u3uke ycTraHaBIMBAET paclpeiesieHue yueOHOro MaTepurana
1o rojam o0ydeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4EOHOMY TPEIMETY .

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, IOCKOJbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouosiorued, acrpoHomMuend u GU3NIECKON
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHYy MHpa,
MPENIOCTaBIsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHUS TOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TiaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
UHTepeca K HayKe y 00y4aronuxcs.

Nzyuyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENAINoOJiaraeT OBJaJCHHE
CIIEYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIECTIOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUS
OIlpe/iesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpraHuzanmusax Poccuiickoit @enepanuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

NpUOOpETEHNE HHTEpeca M CTPEeMJICHHA OOydYalolUXCd K HaydYHOMY
HU3YUYCHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAHUSA B (HOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3ysibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TpPEACTaBICHU O  BO3MOXHBIX  chepax  Oyaymen
poeCCUOHAIIBHON JIEITEIIBHOCTH, CBS3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JadbHEHUIIIeMy OOyUYEHHIO B 3TOM HaMpPaBJICHUHU.

JlocTikeHne 3THX Iejiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

npuoOOpEeTeHNEe 3HAHMM O JIMCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHHUI OMUCHIBATH U OOBIACHATH (DPU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX PACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pabOThl ¢ MHPOpManuen (GU3NIECKOTO COACpPKaAHUS,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu mpoecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBae B 9 kmacce — 102 wyaca (3 waca B  HEJAEINIO).

[Ipennaraemsplii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTopHBIX padboT U
OMBITOB SBJISIETCS PEKOMEHIATENIbHBIM, YUUTENb JIeJIaeT BHIOOp MPHU MPOBEACHUU
7a00paTOPHBIX PadOT W OMBITOB C YYETOM WHAMBUIYAIBHBIX OCOOEHHOCTEH
oOy4Jaronuxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MpEeJIaraeMbIX B paMKax
OCHOBHOTI'O FOCYJJapCTBEHHOT'O PK3aMeHa 1o (hU3MUKe.



COJAEPKAHUE OBYUYEHUA
9 KJTACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOr0 JABWXKEHUA. PaBHOMEpPHOE NPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUM.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBukeHue. CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3axkon Hetotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYTUe BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianer BOKpyr Comnuoa. IlepBas kocmuueckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOGCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauleHus. MOMEHT cuiibl. LleHTp TsixecTu.

Nmnynbee Tena. M3menenne mmmyinbeca. UMmysibe cuiibl. 3aKOH COXPAaHEHMS
UMITyJibca. PeakTMBHOE ABUKEHHUE.

Mexannueckass paboTra W MOIIHOCTH. PabGoTa CHJI TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
Habmroienue nBUKeHUs Tea 10 OKPYKHOCTH.



9.

10.
11.
12.
13.
14.
15.
16.

Habnrogenne MexaHM4eCKUX SBJICHHM, IPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpenencHue CpeaHEel CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAa4aJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MMPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU30HTAIEHON TTOBEPXHOCTH.

Omnpenenene pabOTHI  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebarensHoe nermxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BeiHyxaeHHble — KojeOaHus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M TepUoJa KoJeOaHMM MaTeMaTU4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHoJia KojeOaHWil rpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TMepuoja  KoJjaeOaHwii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CgBeToBbBIE SIBJICHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactipoctpanenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpsamonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xox ydeit B coOuparoriei JInHse.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6emoro cBera B CIIEKTP.
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12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTHM yTrila OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
NaICHUS.

2. W3ydeHue xapakTepUCTHK M300pakeHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTIJia MPEIOMIICHHS] CBETOBOTO Jiyya OT yria
NaJIeHUs] HA TPAHULIE «BO3YX—CTEKIIOM.

4. TlonmydeHue M300paKEHUM C MOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI COOMparoIei
JIMH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.



7. OmBITBI MO BOCTPHUSATHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
I[BETOBBIC (DPUIIBTPBHI.
KBanToBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorIoeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsAA0BOIO M MAacCOBOrO YHCEIL.
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUs U HOTJIOMIECHUS.

2. CHoekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus uznydeHusi NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CrijiomIHbIX U IUHEHYAThIX CIEKTPOB U3TyUEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTUBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENTHEHO-00001AIOIINI MOTYJIb MIPEIHA3HAYEH JIJIsl CUCTEMAaTHU3alun
U 0000IICHWS  TPEIMETHOTO  COJEPKaHWsI M OMbITa  JCSATEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAaKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipn M3y4eHUH NAHHOTO MOJIYJIS PEaJUu3yIOTCSd U CUCTEMATU3UPYOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpPEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBICHUN TPHUPOABI U TEXHHUKH, OBJIAJICHHE YMEHUSMH OOBSICHATH (PU3HUECKUE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IpuHIMNIMATBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeuIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
bu3nUecKkue BICHUS B OKPYIKAIOIIEH MPUPO/IEC U TOBCEAHEBHOM JKU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUSA (PU3NUECKUX SIBJICHUI, B TOM
YHUCIIE U1 NPOBEPKU TUIIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTH)KEHUI COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMED, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX HCTOUHUKOB
SHEPrUHA HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

Kaxnas w3 TeM [JaHHOTO MOAYJA BKJIKOYAET JKCIEPHUMEHTAIBHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMAarHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKyU HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyyatomierocss OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBaHHOCTh HaBbIKA pe(dIeKCHMU, NPU3HAHME CBOEr0 IpaBa Ha
OLIMOKY M TAaKOI'0 e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
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COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM YHCIEC U (PU3NIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpY>Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHUS;

e 8) ajanTanmyu K M3MEHSIOIIUMCH YCJIOBHUSIM CONHUAJIBLHON W NPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUA;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble Jlornueckue JaeicTBuA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);
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yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PUBUUCCKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/Jadyu U TOJIepKaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;
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BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNaTh POH, OOCYXIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHus: (pU3NYeCcKruX 3HaAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI pELICHUM;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHsS)  PEe3yJbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBEKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
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npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIIeHUU (PU3NUECKHUX 3a7a4 WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00ydeHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Aehopmarius
(ynpyrasi, mjacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KU, LEHTP THKECTH, aOCOIIOTHO TBEPJOE TEIO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUUECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTD,
CIEKTPBI UCITYCKaHUS W TOTJIOMEHUs, ab(a, 6eTa- 1 ramMMa-u3IydcHHs,
U30TOIIBI, SI/ICPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BIDKEHHE, CBOOOHOE
naJicHUE TEJ, PABHOMEPHOE JIBI)KCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JBIDKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEMHOE PaclpoCTpaHEHUE, OTPAKEHUE U TPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0Tro CBEeTa B
CIEKTp H CJIOKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
U3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONIUX JaHHOE (PU3UUIECKOE SBIICHUC;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHUS B TIPHPOJIC:
MPWINBBI U OTIIUBHI, ABMXKEHHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUE OJKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, IIBETa TeJ,
ONTHYCCKHE SIBJICHUS B TPHUPOJC, OMOJOTHYECKOE JCHCTBHE BHIMMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUUA Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (U3UYECKHUX
SIBIICHUI;
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OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BENUYMHBI (CpeqHSsi U MTHOBEHHAas CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHS, CWa YNPYIOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MeXaHW4Yeckas paboTa M MOIIHOCTb, MOTEHIMANbHAs HHEpPrusi Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPY’KUHBI, KHHETHYECKas DHEPIHs, IOJHAs MEXAaHW4YecKas JSHEpIus,
NEPUOJ U YacTOTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUS CPENIbl), TP ONUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HAaYEHUs1 W EIWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MAaCCOBOT'O YUCEN
IpU SIIEPHBIX PEaKUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C ONOpod Ha 2—3 U3YYEHHBIX CBOWMCTBA (PU3MUECKUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amaud  (omMparomuecs Ha CcucteMy u3  2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHWBAaTh PEAJIUCTUYHOCTh TMOJYUYEHHOTO0 3HA4YeHHUA (PU3NUEeCKOU
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEIIUTh NpPH MOMOUIU
(u3NYECKUX METO/OB, MCIIONb3Yysl ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpPSJIKA
NPOBENECHHUS]  UCCJIENOBAHUS, JENaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 OIIBITOB;
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MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH TepHuoia KoJeOaHW MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M XKECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JWH3e, HAOIIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 HM30BITOYHOrOo Habopa
o0OpyJIOBaHUs, OINUCHIBATH XOJI OMbITa W  €ro  pe3yJbTarhl,
bopMyIHpPOBATH BBIBOBI,

MIPOBOJUTH TMPU HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUHU, OMpPEaeIIss
CpellHee 3HAaYeHUE Uu3MepsieMoil BeIMYMHbl ((POKyCHOE paccTOsHHE
coOuparoieli JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEIHLHOTO TPUOOPA);

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTEH (PU3NYECKHX BEIMYHUH C
WCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH IyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBIDKCHMHM 0O€3 HaudaJbHOM CKOPOCTH, Mepuoaa
KOJICOaHWI MaTeMaTMYeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMIICHHs OT yIiia
NajieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJNMIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yabpTaTaM UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MYECKUX BEIMYUH (CPEIHSSI
CKOPOCTh H YCKOPEHHE Tella TpPH PaBHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHHs, KECTKOCTh MPYKHUHBI, KOIPPHUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWia CcoOuparoniel JIMH3bl, PAJAHOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUS, COOMpATh SKCIECPHUMCHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKITUU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBATH MOJTyYCHHBIC PE3YIIbTaThl C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHUIA;

COOJTFOIaTh MpaBUIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKA, a0CONIOTHO TBEPIOE TEIO, TOUYEHYHBIA HCTOUYHUK
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CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHAas
MOJIEJIb aTOMHOTO S/APa;

XapaKTEepU30BaTh MNPUHIUOBI JEHCTBHUA HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHMJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, PpaKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBICHMM U  HEOOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BATh CXEMbl U CXEMAaTUYHBIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MNPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
OpU pEHIeHUH Y4YeOHO-TIPaKTUYECKHUX 3a7ad, ONTHYECKHE CXEMbI IS
NOCTPOEHUS N300paXEHU B IJIOCKOM 3€pKajie U cOOMparouiei JMH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
KU3HH I oOecrnedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 370pPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOILIEN CpeAE;

OCYIIECTBJISATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYJIMPYSI MOMCKOBBIN 3aMpOC, HAXOAUTD
NyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJyYEHHONW MH(OpMAMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4Y€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (QU3MYECKOro COAEpXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
yOJMYHO MPENICTABIATh PE3YIbTaThl MPOESKTHON WM UCCIEA0BATEIbCKOM
NeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOIb30BaTh  HM3yYECHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4€ToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nen 1. Mexanuveckue siBJIeHUS
M 0
1.1 CATITICCIOT ABIIACIIE 1 CHOCODRL €10 10 1 https://m.edsoo.ru/CEOGHRGTL
OTHCAHUS
1.2 B3aumoneiictBue ten 20 1 3 https://m.edsoo.ru/UC1IRQAFAC
1.3 3aKOHBI COXPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 ‘ Mexannueckue KosiebaHus 3 https://m.edsoo.ru/S5VIGSAI3
2.2 ‘ MexaHuueckre BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pa3pnen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
OnexTpoma oe moie
3.1 FICKTPOMATHITTHOT HOMC H 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMAarHUTHBIE BOJIHBI
Hroro o paznueny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.eds00.ru/2Z0WNYKRX1
4.3 Paznosxenue 6enoro cBeta B CIEKTP 3 2 https://m.edso00.ru/2Z5AHODTO
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https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
u
51 CHYCKAHHE 1 TOTIOMEHHE cBeTa 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO s1pa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IaI0IIUIT MOAYIb
I1
6.1 OBTOPCHHE 1 000OIICHHE CONCPaHH 9 2 https://m.eds00.ru/JKOXVJSBE
Kypca ¢u3uku 3a 7-9 xmacc
Htoro no pazneny 9
BIIEE KOJIMYECTBO YACOB I1
OBIII OJ1 CTBO CO O 102 97

[NPOTPAMME
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https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

ITOYPOYHOE IIVTAHUPOBAHUME

9 KJIACC

Ne
n/n

Tema ypoka
Bcero

MexaHn4ecKoe JBUKECHHUE.
MarepuanbHas TOUKa

KoaunuyecTBO 4acoB

KoHTpoJibHbIE
padoThbI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUS

Inan

dakr

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/UP3188VVCD

CucremMa orcuera.
OTHOCUTENHLHOCTD 1
MECXAHNYCCKOI'O IBUXKCHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMepHOE
MPSIMOJIMHENHOE JIBU)KEHHE

HepaBHomepHoe
MPSMOJIMHEMHOE IBUKEHUE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTH

https://m.edsoo.ru/E65RWOZKO0

https://m.edso00.ru/L043PYTGB

IIpssmMonuneitHoe
PaBHOYCKOPEHHOE JBUKECHUE. 1
Yckopenue

CkopocThb MPSAMOIMHENHOTO
PaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu

JlaGopatopHnas pabora
"OnpeneneHue yCKOPEHUs

TeJa Ipu PaBHOYCKOPEHHOM 1
JBYKEHUH 110 HAaKJIOHHOW
MJI0CKOCTH"

CB00OIHOE TTaIEHUE TEIL.
OmneliTel [Nanuies

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1IKKINJFO8

https://m.edsoo0.ru/NMQA4GGEO
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https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE 110
okpyxHocTu. [lepuon u
gacToTa OOparieHus.
Jluneitnas u yriosas
CKOpPOCTH

https://m.edsoo.ru/PVRBIDTTH

10

11

[lenTpOoCcTpEeMUTEIBHOE
YCKOpEHHE

[Tepsriii 3akoH HproTOHA.
Bekrtop cuibl

https://m.edso0.ru/O5LFGWEFZY

https://m.edsoo.ru/TADTURL3K

12

13

Bropoii 3akon HeroToHa.
PaBHozelicTByIOIIAs cuiia
Tperuii 3akon HerotoHa.
Cyniepnio3unius cui

https://m.eds00.ru/5A28NGVEV

https://m.edsoo.ru/XPFYG64RM

14

15
16

Pemienue 3aiau Ha
IIPUMEHEHHE 3aKOHOB
Herorona

Cuna ynpyrocrtu. 3akoH ['yka
Pemenue 3ana4 no reme
«Cuna ynpyrocTtum»

https://m.edsoo.ru/GEM2S4HK9

https://m.edsoo.ru/BHBXXRIJQ

https://m.edsoo.ru/HML1AMN12

17

JlaboparopHnast pabota
«OrmpeneneHue KeCTKOCTH
NIPYKUHBDY

https://m.edsoo.ru/T4APAJAFV1

18

Cuna tpenus

https://m.edsoo.ru/B4AWPRASI7

19

Pemenue 3aau o teme
«Cuna TpeHus»

https://m.edsoo.ru/PIDH2DCOT

20

21

JlaboparopHnast pabota
"Onpenenenune
Koa¢duULeHTa TPEHUS
CKOJIbKeHus "

Pemenwue 3ana4 mo Teme
"3akonbl HetoTona. Cuia
ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/C56RD8KX8

https://m.edso0.ru/VT3T38KBU
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https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

22

23

24

25

26

27

Cuiia TSKEeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUSI.
YckopeHue cBOOOTHOTO
MaJCHUS
Ypok-koHbepeHIus
"JIBuKEHHE TN BOKPYT
IPaBUTALMOHHOTO [IEHTpa
(Conneunas cucrema).
lanaxktuku"

Pemenue 3anay no teme
"Cuna TSDKECTH U 3aKOH
BCEMHUPHOTIO TSITOTeHUS"
[lepBas kocMHuueckas
ckopocTh. HeBecoMocTh u
Meperpy3Ku

PaBHOBecue MEITe}f)I/Ia.J'IbHOI/Iw

TOYKU. AOGCOJIIOTHO TBEPI0E
teno. PaBHoBecue TBEPAOTO

TeJa C 3aKPEIIEHHON OChIO
BpaleHusi. MOMEHT CUJIBI.
LlenTp TsKECTH

PaBHOBecue MaTepI/IaJ'II)HOI/IW

TOYKU. AOGCOIIOTHO TBEPI0E
teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpaleHus. MOMEHT CHUIIBI.
enTp TSKECTH

https://m.edsoo0.ru/MEETXGF60Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo.ru/V02GV8YAT

https://m.edsoo.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edso0.ru/GAMQWA4SLS

28

Pemrenue 3agad mo reMme
"MowmeHT cuinbl. Llentp
TsKecTn"

https://m.edsoo.ru/0QJSN205C

29

[ToaroToBka Kk KOHTPOJIBHOU

pabote 1o Teme
"MexaHnyecKoe IBIKEHUE.

https://m.edsoo0.ru/8D7SUVX5J
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https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

B3aumoneiictue Ten"

30

KonrponsHas pabora o teme
"MexaHn4YeCcKoe IBUKEHUE.
Bsaumoneiictsue ten"

https://m.edso0.ru/J1BOUJ2Y G

31

32

33

34

35

Nmnynsc Tena. MMiynse
CHJIBL. 3aKOH COXPAaHEHUs
HMITYJIbCA. YIIPYTO€ U
HEYIIpyroe B3auMoJeiCTBUE

Pemenue 3ana4 no teme
"3aK0oH coXpaHEHUS
umnyJibca"
Ypok-koHbepeHIus
"PeakTBHOE JBUIKEHUE B
MPUPOAE U TEXHUKE"

Mexanuyeckas pabora u
MOIITHOCTb

PaGota cunbl Ts:KECTH, CUITBI
YIPYTOCTH U CUJIbI TPEHHUSI

https://m.edsoo.ru/7PI15BWQD2

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

36

37

JlaboparopHnast pabota
«Ormpenenenue padboThl CUITBI
TPEHUS IPU PaBHOMEPHOM
JBUKEHHUH TeJa 0
TOPU30HTAJIBHON
MIOBEPXHOCTU

CBsi3b DHEPTUH U PAOOTHI.
[ToreHimanpHas SHeprust

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus.
Teopema 0 KHHETUYECKOU
SHEpPruu

https://m.edsoo.ru/MWKXL7NXVR

39

3akoH COXpPaHCHUA DHCPIUU B
MEXAaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlabopaTtopHnast pabota

https://m.edso00.ru/0TVK8KJXB
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https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

41

«M3y4yenue 3akoHa
COXPAHEHHUS YHEPTUN

KomnebarenpHoe ABHXEHUE U
€ro XapaKTEePUCTUKU

https://m.edsoo.ru/SEQ3BHBZ3

42

3aryxaromue KoieOaHusl.
BriHyXneHHbIE KOJICOaHMSI.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

44

MaremMaTnueckuii u
MPY>KUHHBIA MassTHUKHA

Ypok-uccrnenopanue
«3aBUCUMOCTbH MepUoa
KoJe0aHui OT KECTKOCTH
IIPY>XKUHBL X MACCHI IPy3a»

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBparenue sHepruu Npu
MEXaHHUYECKUX KOJICOAHMSIX

https://m.edsoo.ru/RPN7BU655

46

47

48

Jlaboparopuas pabora
«Ormpe/iesieHue YacToThl |
nepuo/ia KojiebaHui
MPY>KHHHOTO MasiTHUKa»

JlaGopatopHnas pabora
«ITpoBepka HE3aBUCUMOCTH
nepuojia kojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTHU, OT
Macchl rpy3a»

MexaHHYeCKUE BOJHEI.
CBolicTBa MEXaHUYECKHUX
BouH. [IpononsHbIe 1
MTOTICPEYHBIE BOJTHBI

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpok-koHpepeHus
"MexaHHMYeCKHE BOJIHBI B
TBEPAOM TEJIE.
CelicMuyecKkue BOIHBI"

https://m.edsoo.ru/6PNOHXSJA
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https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

50

o1

52

53

54

3Byk. Pacnipoctpanenue u
OTpaKEHHE 3BYyKa

Ypok-uccnenoBanue
"HaOmrogeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

I'poMKOCTb 3BYKa U BBICOTA
TOHA. AKYCTUYECKHI
PE30HAHC
VYpoxk-koHpepeHuus

"V bTpa3ByK U HHPPaA3BYK B
MPUPOAE U TEXHUKE"

IToaroroBka K KOHTPOJILHOM
pabote mo Teme "3aKoHBI
COXpaHeHHus. MexaHndecKue
KOJIcOaHHS U BOJHEI"

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M

55

KontponbHas pabora no Teme
"3aKOHBI COXPaHEHUS.
Mexanunueckue kojaeOaHus U
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH
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DNeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI
CaoiicTBa
OJICKTPOMArdHMTHBIX BOJIH

https://m.edsoo.ru/KAKC7HSCG

58

VYpok-konpepenuus "Lkana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanme
3J€KTPOMArHUTHBIX BOJIH ISt
COTOBOM CBS3U"

https://m.edsoo.ru/7E1J2VY03

59

Ypoxk-uccienoBanue
"N3yueHne cBOWCTB
AJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOUIIBHOTO

https://m.edsoo.ru/SHN7BSEB4
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tenedona”

60

61

62

Pemenue 3amay Ha
ONpeAeICHUE YaCTOThI U
JJIMHBI BHCKTpOMaFHHTHOfI
BOJIHBI

DneKTpoMarHuTHas Ipupoaa
cBera. CKOpOCTh CBeTa.
BoaHoBEIE CBOIICTBA cBETA

Hcrounuku cBera.
[IpssmonuneHoe
pacnpocTpaHeHHE CBETa.
3armenus Connua u JIyHsl

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

64

65

66

67

3aKOH OTpa)KEHUS CBETA.
3epkana. Pemenue 3aga4u Ha
IIPUMEHEHNE 3aKOHA
OTpaKEHHMsI CBETa

[Tpenomnenue cBera. 3aKoH
MIPEIOMIICHUS CBETa

ITonHoe BHyTpeHHEe
OTpa)KCHHE CBETA.
Hcnonbs3oBaHue MOIHOTO
BHYTPEHHEI0 OTPAKEHUS B
ONTUYECKUX CBETOBOJAX

JlaGopatopHnas pabora
"HMccnemoBaHue 3aBUCUMOCTH
yTJ1a IpeIoMIJIEHHUS! CBETOBOTO
Jyd4a OT yIJia maJieHus Ha
rpanuue "Bo3yx-cTekino""
VYpoxk-koHpepeHuus
"Hcnonp30BaHuE NOJHOTO
BHYTPEHHET'O OTPaXKEHHUSL:
CBETOBO/IBI,

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R800IT10S

https://m.edsoo.ru/0L9F63ZRU
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OITUKOBOJIOKOHHAS CBS3b"

68

69

JIumser. OnTnyeckas cuia
JIMH3BI

[TocTpoenue n3o0paxeHuil B
JIMH3aX

https://m.edso0.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

71

72

73

74

Jlaboparopnas pabota
"OnpeneneHue GOKyCHOTO
pacCTOAHUS U ONITUYECKOMN
CHJIBI COOMpAFOIIICH JTMH3BI"
Ypok-koHbepeHIus
"OnTudeckue JMH30BbIE
puoopsI"

['ma3 kak onruyeckas
cucreMa. 3peHue
Ypok-koHbepeHIus
"ledextor 3penus. Kak
COXPAHHUTH 3peHue"

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaabHbIX
1uBeToB. Jlucnepcus cera

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

https://m.edsoo.ru/KKVVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPREN4D5V

75

JlaboparopHnast pabota
"ONBITHI IO Pa3I0KEHUIO
0eoro cBeTa B CIEKTP U
BOCIIPHUSATHIO L[BETA
MIPEIMETOB TPH UX

Ha6J'IIO,[[CHI/II/I 4YCpe3 OIBCTOBLIC

¢bunabTpe"

https://m.edsoo.ru/E5I8L6TCH

76

Ypok-npaktukyM "BonHOBBIE

CBOWCTBa CBETA: IUCIIEPCHS,
uHTEpPepeHus u
audpakius"

https://m.edsoo.ru/A1F3HB8Y9
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OmnsiTel Pesephopaa u
IUIAaHETapHAsi MOJIEJIb aTOMa

[Toctynatel bopa. Monenb
aroma bopa

https://m.edsoo.ru/P922QVFIV

https://m.edsoo.ru/OBJPHEQ0G2

79

Hcnyckanue u nornoueHue
cBeTa aToMOM. KBaHTBI.
JInHeluaTele CIIEKTPHI

https://m.edso0.ru/MILRTHPCO

80

YPpoK-IIpaKkTUKyM
"HabmroieHne crieKTpoB
UCITyCKaHUs"

https://m.edsoo.ru/7NCLNW?296

81

PagnoakTHBHOCTE U €€ BUILI

https://m.edsoo.ru/22H32JWLM

82

CrtpoeHune aTOMHOTIO sizipa.
Hyxnonnas monens

https://m.edsoo.ru/IRVFSKOFK

83

84

85

86

PanmoakTuBHEIE
npeBpaiieHus. 130Tomsl

Pemienue 3anad o reme:
"PagnoakTUBHEIE
peBpanieHus "

Ilepuon nmonypacnana
VYpoxk-koHpepeHuus
"PagnoakTUBHBIE U3ITyUYEHUS
B IIPUPOJE, MEAUIIMHE,
TeXHHUKe"

https://m.edsoo.ru/RA796 TPSP

https://m.edsoo.ru/WX2HQP2S6

https://m.edsoo.ru/WZDJCOES87

https://m.edso0.ru/X1J4002C4

87

88

89

SInepHble peakuuu. 3aKOHbI
COXpaHEeHHS 3apsIOBOTO U
MaccoOBOT'O YHCEN

DHeprust CBA3M aTOMHBIX
sinep. CBsi3b MacChl U
SHEeprun

Pemenue 3aau o teme
"SnepHble peakiun"

https://m.edso0.ru/YOQ2XMKOO0

https://m.edso0.ru/NSTEUFIO3

https://m.edso0.ru/OD4KHLQ4T
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90

Peakuuu cuaTe3a u IejieHusa
siaep. IcTouHuKH 3Hepruu
ConHma u 3BE311

https://m.edsoo.ru/RMBFOBND7

91

VYpoxk-koHpepeHuus
"SnepHas sHepreTUKa.
JleficTBUS pagrOaKTUBHBIX
W3ITy4YeHUN Ha KUBbIE
opraHu3msl"

https://m.edsoo.ru/QTNWFW90Q

92

IToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DJIEeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsie siBieHus"

https://m.edsoo.ru/TBOXB9TUQ

93

94

KonTponbhas padota no teme
"DJIeKTPOMArHUTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBbI€ siBeHUS"

IToBTOpenue, o0o0mIEeHNE.
JlaGopaTopHblie pabOThI 1O
Kypcy "B3aumoneiictBue Ten"

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ
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[ToBTOpEeHue, 060061IEHNE.
Pemienue pacueTHbIX U
Ka4C€CTBCHHBIX 3aa4 110 TEMEC
"TenuoBble pouecco!”

IToBTOpenue, o0o0mIEeHNE.
Pemrenne pacueTHsIX U
Ka4yeCTBEHHBIX 3aJ1a4 [0 TeMe
"KIT/I TeruioBbIxX
nBuraresein”

IToBTOpenue, o6o0IIEHNE.
Pemrenne pacueTHbIX 1
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"KITJI snekTpoycTaHOBOK"

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4
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[ToBTOpenue, o6o0IEHNE.
JlaGopaTopHblie pabOThI 11O

Kypcy "CBeToBble sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTOpenue, obo0IeHNE.
Pabora ¢ Texkcramu o Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

[ToBTOpeHmE, 0600IIEHNE.
Pabora ¢ TekcTamu 1o Teme
"KosebaHus 1 BOJIHBI"
[ToBTOpenwue, o6o0IIeHNE.
Pabora ¢ TekcTaMu 1o TeEMeE
"CBeToBbIC SABJICHUA"

https://m.edso00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG3271SQ6

102

[NoBTopenue, o6o0IICHNE.
PaGora ¢ Tekctamu o Teme
"KBanToBas u siaepHas pu3uka"

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

9 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pas3indaTrb SABJICHUA M0 OMHCAHHUIO HUX XApPaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX TAHHOC (1)I/I3I/I‘IGCKOG SBJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBLACIATDH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SBICHUI

1.4

ONKCHIBATh M3YYCHHBIC CBOHCTBA TeN MW (DHU3UYCCKHE SBICHHS,
UCTIONB3ysl (U3MYECKHE BEIMYMHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEIIMYHH,
0003HaYeHHsI U eUHUIIBI (PU3NIECKUX BEIIUYMH, HAXOAUTH (OPMYIIBI,
CBS3BIBAIOIINE JAaHHYI (U3WYECKYI0 BEIUYHHY C JIPYTUMHU
BEJIMUYMHAMHU, CTPOUTHh TpadUKu  HM3YyUYEHHBIX  3aBUCUMOCTEU
(bU3HYECKUX BEJIMYUH

1.5

1.6

XapaKTEepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CIIOBECHYIO
GOpMYyITUPOBKY 3aKkOHa M  3alMChIBaTh €ro MaTeMaTU4YecKoe
BBIPAYKEHHUE

O0O0BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPMEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BSCHEHUE U3 2
— 3 JOrMYecKUX MLIaroB ¢ MOMOIIbI0O 2 — 3 W3yuYeHHBIX CBOICTBa
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THBIE 3a7a4yd (OMHparommecss Ha cucrteMy w3 2 — 3
YpaBHEHMI), HCHONB3ys 3aKOHBI U  (OPMYJbI, CBS3bIBAIOIINE
(Gu3nyeckue BENMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJauu
3allUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HENOCTAIOIIME WIH
M30BITOYHBIE JaHHbBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL peLeHus, MPOBOAUTH PACUETHI M OLICHMBATh PEATUCTHYHOCTD
MOJTyYEHHOT0 3Ha4YeHUs (PU3HUECKON BEITUYUHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEUINTh MpU MOMOIIU
(GU3NYECKUX METOJMIOB, MCIIONB3Ys ONMUCAHUE HCCICAOBAHMUS, BBIICISATH
MpoBepsieMOoe TPEANOIOKEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKa
MPOBEJCHUS] UCCIICOBAHUsSA, JENIaTh BBIBOJbBI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOMIOIEHHUI U OMBITOB

1.9

MPOBOAMUTH OMNBITHl IO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(U3HYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3
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1.10

u30BITOYHOTO Habopa 00OpYIOBaHHUS, ONMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, POPMYIUPOBATH BHIBOIBI

NPOBOJUTh TPH HEOOXOAMMOCTH CEPHUI0 TMPSIMBIX H3MEPEHHIA,
ompenenss cpenHee 3HAUCHHE H3MepsSeMON BeIMYMHBI ((POKyCHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTh BBIOOpP crocoba
U3MEepeHUs (M3MEPUTEIBHOTO TPUOOopa)

1.11

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (DHM3NYECKHX BEIMYUH C
UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUI: IUIAHUPOBaTh HCCIEIO0BAHHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThl
HOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIMLU
rpauKoOB, IeNIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIIEIOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIE  H3MEPEHHS  (PU3WYECKUX  BEIIMYHUH:
IUTAHUPOBATh U3MEPEHHS, COOUPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
M BBINOJHATh H3MEPEHHMS, Cleaysd MPeIJI0KECHHON HWHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUMHBI M aHAJIM3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

1.15

coOnrofarh IpaBWiIa TEXHMKM Oe3omacHocTd Inpu pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM

pas3indatb OCHOBHBIC IMPU3HAKHM H3YYCHHBIX (1)I/I3I/I‘~I€CKI/IX MOI[GJIGfII
MaTCpHaJibHad TOYKa, a0COJIIOTHO TBépI[OC TCJI1O, TOYEYHBIH MCTOYHHUK
CBCTA, JIy4, TOHKad JIMH34, IJIaHCTapHad MOACJIb aToOMa, HYKJIIOHHAas
MOZCIIb aTOMHOTI'O AApa

XapakTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHUH U HEOOXoIuMble
¢duznyecKne 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM
3epKajie U coduparouieit JuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPaAX)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN B MIOBCETHEBHOM
KU3HM 171 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKpYIKaIOIIeH cpeie

1.18

1.19

OCYIIECTBIISATh MOUCK MHPOPMAIUN (PU3HMUECKOTO COACPKAHUS B CETH
WNHTepuer, caMocTosTENbHO (OPMYIUPYsS TIOUCKOBBIM  3ampoc,
HAaXOAUTh NyTH  ONpEHEIEHUs]  JTOCTOBEPHOCTH  ITOJIYYECHHOM
nH(popManui Ha OCHOBE WMEIOIIMXCA 3HAHWK W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB

UCMOJNb30BaTh NPU  BBIMOJHEHUM YYE€OHBIX 3aJaHUi  Hay4yHO-
HOMYJIAPHYIO JINTEPaTypy (U3NYECKOIO COAEp>KaHUs, CIPaBOYHbIE
Marepuainsl, pecypcbl cern MHTepHer; BiageTh  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus MHGOpPMALMU U3 OJHON
3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

co3laBaTh COOCTBEHHBIC IHUCHMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBe HMH(GOpPMAIlUM M3 HECKOJbKUX HMCTOYHHUKOB (PU3MUECKOIO
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CoJepXKaHus, MyOJMYHO TPEACTABIATH PE3yJbTaThl MPOSKTHOW HIU
UCCIICJOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszeia
(GU3uKH U CONPOBOXKIATh BBICTYIUIGHHWE IpE3eHTalUed ¢ ydEéToM
OCOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBITIOJIHEHUHN YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PU3NIECKUX
MPOIIECCOB paclpeneisiTh 00S3aHHOCTH B TPYIIC B COOTBETCTBUU C
MOCTABJICHHBIMUA  3aJ]a4aMH, CJICIUTh 3a BBINIOJHEHUEM IIJIaHa
NEHCTBUH W KOPPEKTHPOBATh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIIaJ] B JCATCILHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHUKATHBHOE  B3aMMOJICUCTBHE,  TPOSBISAS  TOTOBHOCTh
paspeniath KOH(IUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon
pasica Kon anementa [IpoBepsieMble 2IEMEHTBI COAEP)KAHUS
MEXAHUWYECKUE ABJIEHM A
81 Mexannueckoe JBHKEHHE. MarepuanpHas TOYKa.
Cucrema orcuéra
8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBHKCHHE
HepaBHoMepHOE MPSIMOJIMHENHOE JIBUKCHUE.
8.4 CpenHsass W MPHOBEHHas  CKOPOCTh  Tella  IpH
HEPABHOMEPHOM JBH)KCHUU
85 VYckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
TBIDKEHHUE
8.6 CBobOoaHoe nagenne. OnblThl [ anuaes
PaBHOMepHOE nBMkeHHE 1O OKpyx)HOCTHU. [lepuon u
8.7 yactoTa oOpamienus. JluHeiiHas M yrjioBas CKOPOCTH.
[leHTpOCTpEMUTENTEHOE YCKOPEHUE
8.8 ITepssiit 3akoH HploTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CYyNIEPITO3UIIUU CUIT
3 8.12 Cwua ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMS: culla TPEHUS CKOIBXKEHHs, CHIIa
TPEHMSI IOKOS, IPYTUE BUJIBI TPESHUS
814 Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TSTOTCHHS.
YckopeHne cBOOOTHOTO MaeHHs
8.15 Jsuxenne  mmaHer  Bokpyr  Comama.  IlepBas
KOCMHUYecKasi CKopocTb. HeBecoMOCTh M meperpy3ku
816 Pa}.aHOBecne MaTepuaibHON  TOYKH.  AOCOIIOTHO
TBEPIOE TEIIO
817 PaBHOBecue TBEPHOTO Tena C 3aKPEIIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynbce Tena. M3menenne nmnynbcea. IMImyibe CHitbl
8.19 3aKOH COXpaHEHUsl UMITyJIbCa
8.20 PeakTuBHOE NBH)KEHHE
8.21 MexaHnudeckasi paboTa ¥ MOITHOCTh
8.2 PaGora cun Tsxkectu, ympyroct, TpeHus. CBs3b
SHEPTUH U PabOTHI
823 [ToTennmanpHass dHEPrus Tela, TMOTHATOTO  Ha
MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeH1MaapHAs YHEPTUS CKATOW MPYKUHBI
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8.25
8.26

8.27

Kunerndeckas sHeprus. Teopema O KHHETHYECKOU
SHEPruu

3aKkoH COXPAaHCHUMA MEXaHU4YeCKOM OQHCPIUH

[TpakTuyeckue paboOTHI:

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIA JBWKEHHs [IapuKa [0 HAKIOHHOW IUIOCKOCTH.
OnpeneneHne yCKOpEHUs Tela MPH PaBHOYCKOPECHHOM
JIBM)KCHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH TYTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBMDKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka TUMOTE3BI: €CIM TPU PABHOYCKOPECHHOM
JBW)KCHUU 0€3 HA4YallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
NPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS
OT CWJBl HOpPMalbHOrO JaBieHus. OnpeneneHue
Kod(¢uimeHTa TpeHUs CKoibkeHus. OnpenerneHue
KECTKOCTU TMpYKUHBL. OrnpeneneHue padOThl CHUITBI
TPCHHsSI TIPU PABHOMEPHOM JBMKCHHHM Tella IO
TOPU30HTANBHON MOBepxHOCTU. Omnpenenenue padbOTHI
CWJIBI  YOPYrOCTH  MpU  HOABEME  TIpy3a C
UCIIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO
0JIOKOB

8.28

du3nueckue SBJICHUS B Iprupoac: MPUIIUBBEI U OTJIMBBI,
JABMKCHUC IIJIAHET ConaeyHoi CUCTCMbI, PCAKTHBHOC
JABVIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHudeckue  yCTpPOMCTBA:  CIMAOMETP,  JATYUKHU
ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

91 KoJIeOaHUH: TIepuo/], YacTOTa, aMILIUTY/1a
92 MareMatnuyeckuit 151 IIPY>KUHHBIN MasiTHUKHU.
[IpeBparieHune YHEPruu IpH K0JIeOATETHHOM JIBHYKCHUH
93 3aryxaomue KosneOaHusi. BbIHyXJeHHbIE KoJeOaHMUs.
Pe3onanc
Mexannueckue BoaHbl. CBONHCTBA MEXAHUYECKUX BOJIH.
94 IIpononpHeElEe M TONEpEUHbIE BOJIHBL. J[IMHA BOJIHBI U
' CKOpPOCTh €€ pacrpocTpaHeHUs. MeXaHU4eCKHUE BOJHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 WHudpa3Byk U yabTpa3ByK
[TpakTuyeckue paboOTHI:
Omnpenenenne 9acTOTBl M TepuoAa  KoJeOaHWi
MaTEMaTHUYECKOTO MasiTHUKA.
9.7 Omnpenenenne 9acTOTBl M TepuoAa  KoJeOaHWi

HNPYKUHHOI'O MasiTHUKA
WccnenoBanme 3aBUCHUMOCTH TIepuojaa  KoJeOaHHWI
IIOABCIICHHOTO K HHUTH rpy3a OT MJHWHBI HHUTH.
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HccnenoBanue 3aBUCHMOCTH — TE€pHOAA  KoJeOaHM
IPYXKUHHOTO MasTHHUKAa OT Maccel Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBELICHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU
npyxuHsl. I3Mepenne yckopeHusi cBOOOIHOTO NaieHus

9.8

@uU3NYECKUE SBICHUS B NPUPOJE: BOCIPUITUE 3BYKOB
J)KUBOTHBIMH, 3EMJICTPSACEHHE, CEUCMHUYECKUE BOJIHBI,
LIYHaMH, 3XO0

9.9

TexHudeckue yCTPOMCTBA: 3XOJIOT, MCIOJb30BAHUE
YJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DJEKTPOMarHuTHOE ITOJE. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2
10.3

[[Tkana 31eKTpOMarHUTHHIX BOJIH

DJieKTpoMarHuTHasi npupojaa cBera. CKOpPOCTb CBeTa.
BonHoBEIE cBOMCTBA CBETA

10.4

[IpakTuyeckune paboOTHI:
W3ydeHne CBOWCTB  DJIGKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMJIBHOTO TeedoHa

10.5

®dusnyeckue SBICHHUS B MPUPOJE: OHOIOTHUECKOE
JIeHCTBHE BUIAUMOTO, yIbTpaduoIeTOBOrO u
PEHTT€HOBCKOI0 U3Ty4YeHUN

10.6

Texnuueckue YCTpOWCTBA: UCIIOJIb30BAHUE
JJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBS3H

CBETOBGBIE ABJIEHUA

111

JlyueBast Mmoniens cBeta. MicTouHMKH cBETa

11.2

IIpssMonMHEIHOE pacIpOCTpaHEHNE CBETA

11.3

114

OTtpaxenue cera. [1nockoe 3epkano. 3aKOH OTpaKEHUS
cBeTa

[Ipenomnenue cBeta. 3aKOH MPEJIOMIICHUSI CBETA.
[TosiHOE BHYTpEHHEE OTpaKEHHE CBETa

115

JInnza. Xop iyden B JIMH3€

11.6

OnTudueckas cucTeMa (bOToarmapaTa, MHKpPOCKOIIa U
TCIICCKOIIa

11.7

11.8

I'maz kak onTudeckass cucrema. biuzopykocTs u
JAJIbHO30PKOCTh

Paznoxenue Genoro ceera B crekTp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpajJbHBIX IIBETOB. Jlucmepcus cBeTa

11.9

[TpakTiueckue paboThI:

HccnenoBanue  3aBUCUMOCTH  YIJla  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MaJICHusI.

W3yuenne xapakTepUCTHK M300paskeHHs MpeaMeTa B
TUIOCKOM 3€pKajie.

HccnenoBanue 3aBUCUMOCTH yIJia  TPEIOMIICHUS
CBETOBOTO Jiy4ya OT YIJla TaJeHHs Ha TPAHHIE «BO3IYX —
CTEKJIO».

[TomyueHne n300pakeHHU C TTOMOIILI0 COOMPAIOIICH
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JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M OMTUYCCKON
CHUJIbI COOMPAIOIICH JTMH3HI.

OMBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpIThl 10 BOCHPHUATHIO IIBETA MPEAMETOB NPU HX
HaOJIFOICHUY Yepe3 [IBETOBbIC (DUIIBTPHI

du3nyeckue ABJICHUS B npupoac: 3aTMCHUA COJ'IHI_Ia n

11.10 JlyHBI, 1[BE€TA TEJ, ONTUYECKHE SBJICHHS B arMocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)

1111 Texuuueckue yCTpOiiCcTBa: OUKH, MIEPUCKOIL,
¢doroanmapar, ONTUYECKHE CBETOBOIBI

KBAHTOBBIE SBJIEHU A

121 OmnbiTel Peszepdopna u mimanerapHass MOJeNb aToMa.
Mogaens atoma bopa

122 Hcnyckanue M NOMIOLIEHHE CBETa aTroMoM. KBaHTHI.
JluneituaTeie CEKTPHI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-Hu3ITydeHUs

124 Crpoenue aromHoro sapa. HykinoHHas Mozenb
aTOMHOTO sapa. M30Tomnsl

125 PannoaxtuBHble mnpespameHus. Ilepuox momypacnana
ATOMHBIX sI7IEp

126 SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsJ0BOrO U
MacCOBOI'0 YHCET

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU

128 Peakuuu cunresa u nenenus snep. Microunukn sHeprun

12 ConHua u 3B€31

129 Snepnas _ JHEPIETHKA. [eiictBue  paaMOAaKTUBHBIX
M3JTy4YEHUH Ha )KUBBIE OPraHU3MBbI
[TpakTryeckue paboOTHI:
HabntoieHne CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB

1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: HM3MEpPEHUE DHEPIHMM YACTHIIbI
0 TOPMO3HOMY TyTH (TI0 (hoTOrpadusim).
W3mepenne paaroakTUBHOTO GpoHa
@usznueckue SBJICHHMS B IPUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

12.11 PaAMOAKTUBHOE W3IIyYEHHE MNPHUPOJHBIX MHUHEPAIOB,
JENCTBUE pAJUOAKTHBHBIX M3JIYyYEHUH Ha OpraHusM
yeJioBeKa

12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaJIbHBIN JO3UMETp, Kamepa Buibcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIecTBOBaHUsl MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 OMUCAHUIO UX XapaKTepPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromeM MHPE, BbIACTIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu TMOHSTUHWHOrO anmapara ¥ CHUMBOJIUYECKOTO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX ISl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHHA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4YETOM
coOuIo/IeH s MpaBUil O€30MacHOro Tpyna: HaOoIeHHEe (PU3NIECKUX

SIBJICHUU
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YMEHHE CaMOCTOSITENIbHO COOMpPATh SKCHEPUMEHTANbHYIO YCTAaHOBKY
U3 JIaHHOTO Habopa 00OpyJOBaHUS 0 MHCTPYKLMHU, ONMUCBHIBATH XO[
OTIBITA U 3AMMCHIBATD €T0 PE3yIbTAThI, (HOPMYITUPOBATH BHIBOIKI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAaHOBKY II0 HWHCTPYKLUHH, BBIYHCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYUEHHBIE PE3YJIbTATHI C
Y4€TOM 3aJaHHOH MOTPEUIHOCTH PE3yIbTATOB U3MEPECHMUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIbHO  cOOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEJICTaBIAThH
HOJyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, yUUTHIBATH ITOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HCCIICIOBaHUA

[loHnMaHWe  XapaKTepHBIX  CBOMCTB  (DU3MYECKMX  MOJCIei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX Tell, IJIaHETapHas MOJENb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO sJipa) U yMEHHE NPUMEHSTb UX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMmeHne oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMil NpaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBHGHHﬁ, (I)I/IBI/I‘-ICCKI/IC 3aKOHBbI, 3aKOHOMCPHOCTHU U MOACIIN

YMmeHnue pemaTth pacué€THbele 3amaud (Ha 0aze 2 — 3 ypaBHeHwHil),
UCTONB3ysSd 3aKOHbl W (OpPMYJIBbI, CBSI3bIBAaIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHChIBATh KPAaTKOE YCIOBUE 3aJlayH,
BBISBIISITh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYJIHI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTHUYHOCTH IOJyYEHHOTO
3HayeHUs (U3MYECKOIl BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(bu3MUecKoil BETHMUMHBI, TOJIyYeHHON NP PEIICHUH 3aa4n

YMeHHne XapakTepu30BaTh MPUHLMUIBI JCUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCle OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX

TCXHOJIOTHYCCKUX IMPOLCCCOB IO UX OMUCAHUIO, UCTIOJIB3Ys 3HAHUA O

40




10

11

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HUUECKUe

3aKOHOMEPHOCTH

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM i1  oOecriedyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYCCKUMH
YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXKAlOIIEH cpene; MOHUMAaHUE
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTHKCHUH (H3UKH W TEXHOJIOTHH

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU

OneiT TOMCKa, TpeoOpa3oBaHUs U MpPeACTaBICHUS HHPOpMAIUU
(U3NYECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh J1IOCTOBEPHOCTh
MOJIy9eHHOW WHQOpPMAIIMM HAa OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IpHU
BBIITOJIHEHUH YYEOHBIX 33/IaHUil HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MYECKOTO CONEpIKaHUs, CIPABOYHBbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BrnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
uHpOpMAallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIYylO; yMEHHUE
co3faBaTb COOCTBEHHBbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB
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HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

013 110 PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe JBumxkeHue. MarepuanbHas Touka. Cucrema OTCuéTta.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHomepHOe u HepaBHOMepHOe ABMkeHue. Cpeanssi ckopocTb. dopmyna
1.2 JUTSL BBIYMCIICHHS CPEHEH ckopocTu: V = S/t
PaBHOMepHOC Hp?[MOJIPIHGfIHOC JBHUXXCHUC. 3aBUCUMOCTh KOOpAUHAThI TCJIa
OT BPEMEHH B CITyyae paBHOMEPHOTO MPSIMOJIHMHEHHOTO JIBH>KEHUS:
13 xX(1)=x,+vt
I'pacdvikn 3aBUCMMOCTH OT BpPEMEHH MJIsi MPOEKIHH CKOPOCTH, MPOCKIIMU
[IepeMENIeHUs, IIyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSIMOJMHEUHOM
JBUKECHUH
3aBUCHMOCTh KOOpPAMHATHI TeJla OT BPEMEHHM B CIydyae PaBHOYCKOPEHHOTO
pr[MOJ'II/IHGI\/'IHOFO JABUXXCHUS:
2
Sy} =Vg, *f+ay* ;
2
q)OpMy.]'II)I AT MPOCKIHHN MEPEMCUICHUA, TPOCKIUH CKOPOCTH W IPOCKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
P‘2
14 s.(D=y,, -t+a,- 5
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'pacdviky 3aBUCHUMOCTH OT BpPEMEHHU JUIsl MPOEKIUU YCKOPEHHUS, MPOCKIINH
CKOPOCTH, IIPOEKIUU IEpEMEIICHUs, KOOPAUHATHEI NPU PaBHOYCKOPEHHOM
MPSMOJTUHEHHOM JBUKECHUH
CBobonnoe manenue. @opMysbl, ONMUCHIBAIOLINE CBOOOJHOE IMajJieHHE Tela
15 10 BEepTUKAIH (IBMKCHHUE Tea BHU3 WM BBEPX OTHOCHUTEIHLHO MTOBEPXHOCTH

3emin). I'padmku 3aBUCHMOCTH OT BpPEMEHHM MJIsi NMPOEKLIUU YCKOPEHHS,
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MPOEKIIUM CKOPOCTH W KOOPAMHATHI TPU CBOOOJHOM TaJeHHHM Teja IO

BEPTHUKAIH
CKopocTh paBHOMEPHOTO JIBIXKEHHUS Tella MO OKpYKHOCTH. HampaBnenue
CKOpPOCTH.

dopmyna i BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH U MEPUOJ]

oOpareHus:
2R
L=
T

LenTpocTpeMutenbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBLHOTO

1.6 yckopenus. @opmyria 1uist BBIYMCIEHUS YCKOPEHUS:
2
a. — v
"R
®opmyiia, cBsI3bIBaIOLIAst IEPUOA U YaCTOTY OOpalCHUS:
v = !
T
Macca. [InotHOCTH BemecTBa. @opmMyia Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurHa. CloxeHue cuil
1.9 SBnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPA CHUJIBI,
JIEWCTBYIOIIEH HA TEJIO
B3anmopeiicteue ten. Tperuit 3akoH HeroTona:
1.11 F. p I _P-I—Q
1.12 Tpenue mokoss U TpeHUE CKOJIbKEeHHs. Dopmysia AT BBIYUCICHHUS MOJIYJIS
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1.13

1.14

CHJIbI TPCHUSA CKOJIbXKCHUA:

szp-;"-f

Hedbopmanus Tena. Ynpyrue w Heynpyrue nedopmanuu. 3aKOH YNpyrou

nedpopmaruu (3axox ['yka):

F=k-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

my -1,
F=G.—L1_2
R
Cuna TsokecTH. Y CKOpeHHe CBOOOIHOIO MaIeHHs.
®dopmyiia TS BHIYMCIIEHHS CHIIBI TSDKECTH BOJIM3U MOBEPXHOCTH 3emun: F =
mg.
JIBmkenwne mianet Bokpyr Counnna. I[lepBas kocMuYecKast CKOPOCTb.

HesecomocTs u neperpy3ku

1.15

Nwmmynbe Tena — BekTopHas (pu3ndeckas BeIMYnHa.
p=mi

Nmnynse cucremsl Ten. M3Menenne umiyinbca. MMiynbe cusbl

1.16

1.17

1.18

3aKkoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
p=nyUy +n, Ly =const
PeakTtuBHOE ABHKEHHUE

Mexanu4deckas pa60Ta. dDOpMyna JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fscosc

Mexannyeckast MOIIITHOCTD:

nv=24
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (I)opMyﬂa JJIs1 BBIYHUCJICHUA

KUHETUYECKON YHEPIUH:
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}JEJE
By

Teopema o kuHeTnyeckoi sneprun. opmysa AJisi BEIYUCICHUS

HOTGHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

MexaHuueckas OHCPIUA:

E=E. +E »
1.19 .
3aKOH COXpaHEHUsl MEXaHUYeCKOM 3Heprun. @opmyia sl 3aKOHA
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHrue MEXaHMYECKOW SHEPTUHU TIPU HAJTMYMH CHITBI TPCHHS.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuitsr: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxHbIN 1 HeTOABWXKHBIN O0510KU. KITJI mpocThIx MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHune TBEPAOTO TENa.
®opMyna 1151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMocepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMyna 1151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
p=pgh+p_,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
123 3akoH Apxumena. DopMmyna s ONPEACICHHS BBITAIKUBAIOIIECH CHIIBL,

JEWCTBYIOIIEH HA TEJO, MOTPYKEHHOE B )KUAKOCTh MJIH ra3:
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1.24

F A T pgv
yCHOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie Cya0B U BO3HyXOHHaBaHI/Ie

MexaHndeckue KojaeOaHus. AMHJ'H/ITy,I[a, nepuoa M 4YacCcTtoTa KOJIeOaHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJIECOAHNUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii U NpYKUHHBIA MasTHUKH. lIpeBpalneHue sHepruu Inpu

Koyie0aTeIbHOM JBHXXCHHUHU
3aTyxa}01uHe KoJIeOaHHSL. BBIHYDK,HCHHBIG konebanus. Pe3onanc

MexaHU4YeCKHe BOJIHEI. HpOI[OJII)HI)Ie " IMONCPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI 1

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

A=v-T

3By1(. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/IC 3BYKOBOI>'I BOJIHBI HAa I'PaHHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

W3mepenune cpeaHell MIOTHOCTH BELECTBA; apXUMENOBOM CHIIBL; KECTKOCTH
MPYXUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIbKEHUS; paOOThl CUJIbI TPEHUS, CUIIBI
yIPYTOCTH; CpeAHEN CKOPOCTH ABMKEHHs OpyCKa MO HaKJIOHHOW MJIOCKOCTH;
YCKOpeHUusi OpycKa MpH ABUKEHUU MO HAKJIOHHOW TUIOCKOCTH; YacTOTHI U
nepuosia KojebaHUl MaTeMaTHYecKoro MasTHUKA; 4YacTOThl W Iepuoja
KoseOanuii MPY’>KUHHOI'0O MadTHHWKA, MOMCHTA CHIJIbBI, HeﬁCTBYIOHICFO Ha
pblyar; paboThl CHJIBI YHOPYTOCTH MpH HOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIOPYTOCTH TNpPU TMOABEME Tpy3a C
MOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00bEMa MOrpyKEHHOM
4acTU Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOLIEH
CHUJIBI OT MACChl TE€ja;, CHUJIbI TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOT'O
JaBIEHUS M OT pOJa IOBEPXHOCTH; CWJIBI YNPYTrOCTH, BO3HUKAIOLIEH B
MpYXXUHE, OT CTENeHH AeQopMalliy MPYKUHBI, yCKOpeHUs: Opycka OT yria
HAKJIOHA HampaBiAOLIeH; mepuoda (4acToThl) KojeOaHHM HUTSHOTO
MasATHHUKa OT JJIMHBI HUTHU, IIEpHOOA KoJie0auuit IMPY>XUHHOI'O MasgTHHUKaA OT
Macchl rIpy3a M JKECTKOCTH IIPYXKUHBI; HCCIEAOBAHUE HE3aBUCUMOCTHU

nepuofa KosueOaHUN HUTSHOrO MasTHHUKAa OT Macchl rpysa. IIpoBepka
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YCJIOBUS PABHOBCCHUSA pblvara

Dusuueckue s61eHUL 8 npupO()e: NpuUMEPbl ABHUXKXCHUA C PA3JIMYHBIMHA
CKOpPOCTsAMHU B JKMBOHI W HEXKUBOH mnpupoae, ,I[eﬁCTBHe CWJIbl TPCHUA B

npupoac M TCEXHHUKE, MPUIMBBI U OTJIIMBBI, ABUXCHHUC ILIAHCT ConHeuHoM

1.30 CHUCTEMBI, PEAaKTHBHOEC JBM)KCHHE J>XUBBIX OpPraHM3MOB, pbIYard B TeJje
YelloBeKa, BIUSHUE aTMOC(HEPHOTo JIaBJICHHS Ha )KMBOW OpraHU3M, TIaBaHHE
pBIO, BOCHPHUATHE 3BYKOB JKHBOTHBIMH, 3E€MIICTPSICCHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CIHIOMETp, TaTYUKU TIOJ0KCHUS, PACCTOSIHUS U
YCKOPEHUs, TUHAMOMETp, IOAIIUITHAKHA, PaKEThl, pblYar, IMOJBIKHBIA H

131 HETIOJIBYDKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TIPOCThIC MEXaHU3MbI B OBITY,

' COOOIIAIOIITUECS COCY/IBI, YCTPOKWCTBO BOJOIPOBO/IA, THAPABIHUSCKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SIBJEHU A
OCHOBHBIE TIOJIO)KEHUSI MOJICKYJSIPHO-KHHETHUECKONH TEOPHUH CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIAOTO, JKUIKOTO U Tra3000pa3HOTO COCTOSTHHMA
BemectBa. Kpucrammmdaeckue u aMmopdHbIe Tena

25 JlBwkeHne dacTul] BemiecTBa. CBS3b CKOPOCTH JBHKCHHS YaCTHI[ C

' TeMrieparypoil. bpoyHoBckoe aBmxenue, iuddys3us

2.3 CMaunBaHUE U KalTWJUISIPHBIC SBJICHUS

2.4 TemmoBoe pacmmpeHne U cXaTue

2.5 TeroBoe paBHOBECHE

26 BryTtpennsst aHeprus. Pabota u Teruionepenada Kak CrocoObl M3MEHCHHUS

' BHYTpPEHHEH YHEPTUH

2.7 Bune! Temsonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUeHUE
HarpeBanne wu oxnaxzaenwe Ten. KonaumdecTBO TEIUIOTHL. Y eibHas
TEMI0EMKOCTb:

2.8

O=cml(t,~t)
3aK0H COXpaHCHHS SHEPTUU B TEIUIOBBIX MpoIeccax. YpaBHEHUE TEIUIOBOTO
2.9 OanaHca:

O +0,+..=0
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2.10

Ucnapenue u xonaeHcanusi. MI3MeHeHue BHYTpPEHHEH SHEPrUU B MPOIIECCE
hcnapeHuss M KoHJAeHcauuu. KurneHwe KHUAKOCTH. VYAenbHas TeIioTa

napoo6OpasoBanus: L = Q/m

211

BnaxnocTs BO3ayXa

2.12

2.13

[InaBnenue u Kpucraumsauusd. l3MeHeHHE BHYTPEHHEH DSHEpPruM IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

BHYTpeHHHH OHCPrusa CropaHusa TOILIMBA. VaenpHas TeEIIoTa Cr OpaHHuA

torutuBa: ( = Q/m

2.14

[Tpunuuns! pabots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns

2.15

IIpaxmuueckue pabomul

WN3mepenne  ynenpbHOW — TEIJIOEMKOCTHM  METANIMYECKOTO  LWIMHIPA;
KOJIMYECTBA TEIUIOThI, IOJyYEHHOTO BOJON KOMHATHOM TeMIepaTyphl
(GuKCUpOBaHHON Macchbl, B KOTOpPYIO OIyIIEH HarpeTblii IWINHAD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HarpeThiM IWJIMHIPOM, MOCIE OMYCKAaHUS
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTENBHON BIaKHOCTH BO3/1yXa;
YAENbHOM  TEIUIOTHl  IUIaBJIeHUs Jbjaa. VcciaenoBaHue — M3MEHEHHS
TeMIepaTypbl BOJbl MPU PA3JIUYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA INpH

CMEUIMBAaHNUH XOJIOAHOW U ropsiuei BOABI; IpoIecca NCTIapEHUS

2.16

2.17

Qusuyeckue AenleHus 6 npupode: TOBEPXHOCTHOE HATSKEHHE U
KalWULSIPHBIE SIBJIEHUS B IPHUPOAE, KPUCTAUIBI B IPUPOAE, H3IyUEHHUE
Connua, 3amep3aHue BOJAOEMOB, MOpCKHE Opusbl; 0Opa3oBaHHE POCHI,
TyMaHa, UHesl, CHera

Texnuueckue  ycmpoticmea:  KaNWUIAPbl, TNPUMEPHl  HUCIOJIb30BAHMS
KPUCTAJIJIOB, JKUJKOCTHBI TEPMOMETp, AaT4UK TEMIIEpaTypsl, TEPMOC,
CHUCTEMa OTOIUIEHHUSI JIOMOB, THTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CTrOpaHUsA

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba Bua 3JIEKTPUUECKUX 3apsiioB
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3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHECHHSI SJCKTPUUECKOTO 3apsiia
34 Onexktpuueckoe moje. Hampsk€HHOCTh anekTpuueckoro mousid. [lpunimn
CYNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsaoB. JlelcTBHE 3JIEKTPUUECKOrO MOJs Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U IUAIEKTPUKH
[TocTtosHHBIN 35eKTpUYecKUil TOK. JlelcTBUS 3nekTpuyeckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I =qg/t,U=Alq
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE JIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma ayis yyactka snekrpuueckon renu: | = U/R
[TocnenoBarenbHOE COCTMHEHHE MPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U;I=1+I;R=2.
2 2 -
CMmenianHble COETUHEHHS POBOIHUKOB
Pa6ora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe Moje MPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHHH
MarHUTHON WHTyKITUU
313 MarautHoe ToJie MOCTOSHHOTO MarHuTa. B3auMopeicTBHe MOCTOSHHBIX
MarHuToB
3.14 JleficTBe MarHUTHOTO TIOJISI HA IPOBOJHKUK C TOKOM
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3.15

OmnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON UHAyKuuu. [lpasuino Jlenua

IIpaxmuueckue pabomul

W3mepenue 3IEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
AJIEKTPHUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE

(pe3ucropbl, JaMIo4ka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCHMOCTH COIIPOTHUBJICHUS OT JUIMHBI TIPOBOJHUKA, IUIOUIAJH €ro
MOTIEPEYHOT0 CEYSHHS U YJCIIHOTO COTPOTUBIICHUSI.
[lpoBepka  mpaBuiaa Ui OJNEKTPUYECKOTO  HANPSDKEHHS — IIpH
MOCTICIOBATEIbHOM ~ COSIMHEHHH IPOBOJHUKOB;, TMpaBWJIA ISl CHIIBI
ANIEKTPUYECKOTO TOKAa TMPH MNapaJUIeIbHOM COEAWHEHHUH TPOBOJHHKOB
(pe3ucTOopHhI U JIAMITOYKa)
Dusuueckue s6IeHUs 6 npupoode: DIIEKTPUYECKHE SBICHUS B arMocdepe,

3.17 AJNEKTPUYECTBO JKMBBIX OpPraHU3MOB, MarHUTHOE Ioje 3emiid, Jpeud
MIOJTFOCOB, POJIb MArHUTHOTO TOJIS [UIs )KU3HH Ha 3eMile, MOJIIPHOE CHSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTar,
CU€TUMK DIIEKTPUUECKOW HHEPrHH, DIEKTPOOCBETHTENBHBIE IPHOOPHI,

3.18 HarpeBaTeNbHbIE 3JIEKTPOIIPHOOPHI (mpuMepsI), JEKTPUUYECKUE
MPEJOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOJBUTATENh TOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DneKkTpoMarHuTHble BoJHBI. [1IKkana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas Mojens cBerta. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 JHucnepcus cera

394 JInnza. Xop nydeit B inH3e. DOKyCcHOE paccTossHUE TUH3BL. ONTHYECKAst CHITa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl

IIpakmuueckue pabomul
WN3mepenne onTtuueckod CHIIBI  COOMparomied JUH3BL,  (HOKYCHOTO
326 paccTosiHUsL coOuparoliei JTUH3HI (TI0 CBOWCTBY PaBEHCTBA pa3MepOB IpeaMeTa u

n300pakeHusl, KOrja IpeAMeT paclookKeH B JBOMHOM (hoKyce), mokas3ares

MMpCIOMJICHUS CTCKIIA.

UccnenoBanue cBoiicTBa H300paKeHUs, IOJIYYEHHOTO C ITOMOIIBIO
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coOuparomiell JUH3bI, W3MEHEHHS (OKYCHOTO pACCTOSIHHS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTU YIJIa NPEJIOMIICHHUS CBETOBOIO Jiyya OT yrja MaJeHus Ha

TPAaHUIIE «BO3IYX — CTEKIIO»

Qusuueckue sasnenus 6 npupooe: 3arMmenus Comnua u JlyHbl, 1[BeTa Ted,

327 ONTHYECKHUE sBJICHUS B aTMochepe (1iBeT Heba, pedpakiius, pamxyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpHUCKOI, (oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBUBGIE SABJIEHUA
41 PaguoaktuBHOCTh. Aub(a-, Oera-, ramma-usnydeHus. Peakimu anbda-u
' Oera-pacmaga
42 OmneiTel Pesepdopna mo paccesHuro anbda-gacturl. [lmaHerapHas Mojenb
' aTroma
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 [lepuon nosypacmaia aTOMHBIX SIEP
4.5 SnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MacCOBOTO UUCEN
DQusuueckue s6IeHUs 8 Npupooe: €CTECTBEHHBIH paIHMOaKTHUBHBIN (OH,
4.6 KOCMHUYECKHE Iyud, PaJUOAKTUBHOE H3Iy4YeHHWE NPUPOJIHBIX MHUHEPAJIOB,
JEHCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUH Ha OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYaJIbHBIN JTO3UMETD,

KamMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa
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