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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOIO 00IIEero o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpPOBHE OCHOBHOH 00pa30BaTEIbHOW MPOrpaMMbl, MPEJICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHOil paboueid mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanust yue6Horo npeamera «Ousnkay.

[Iporpamma 10 (u3uke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHOl pabouei MporpaMMbl BOCIUTAHUS U
KOHIIEIIIMHU MpenoiaBaHus yueoHoro npeamera «duzukay.

CopnepxaHue mporpaMMmbl MO (U3MKE HaNpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYYarOIIUMXCS W OpPraHU3ALMI0 H3YYEHHS
bu3NKKM Ha NEITeNbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpenMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4eHHUs], a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT0 00111€T0 00pa30BaHUsl.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rojaMm oOyueHus (IO Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHMS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00y4aroIUXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUA METOJUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusuka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4eOHbIX
PEIMETOB, MIOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OMoJoruel, acTpoHOMUe! U (pu3nuecKoit reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHUpA, MPEIOCTABISET HauboJiee SICHbIC
o0Opasiibl MPUMEHEHUsT HAyYHOTO METOJa MO3HaHUsI, TO €CTh CIoco0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTOo OOpa3oBaHUsA B CTPYKType OOILEero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4arouuxcs.

WN3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEANojaraer OBJIAJICHUE
CJIENYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SBJICHHUSI,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIIPCTUPOBATH JAaHHBIC M UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA
IMOJIY4YCHU BBIBOAOB.

[enmu wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
ompesieNeHbl B KOHIICTIIIMM TPEenojaBaHust ydeOHoro mpenmera «Duszmka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit ®Deaepanuu, pean3yrOIINX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOrPAMMBI.

[enun uzyuyenust uU3nKu:

npuOOpEeTeHNEe HWHTEpeca W CTPEMJICHUS OOYYalomUXCs K HAYYHOMY
H3YYCHHUIO TPUPOJBI, Pa3BUTHC HMX HMHTCIUICKTYIBHBIX M TBOPUYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METO/Ie MO3HaHUs U (POPMHUPOBAHHUE
MCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PECHHS KakK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHUE TPEJACTABICHUN O PO (PUBHKU IS PA3BUTHS JAPYTUX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBIEHU O  BO3MOXHBIX  cepax  Oyamymiei
poeCCHOHATILHON JISATEIIbHOCTH, CBSI3aHHON ¢ (DM3MKOM, MOJTOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HalPaBJICHUH.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a/1a4:

npuoOpeTeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

PUOOPETCHUE YMEHUH ONMUCHIBATH M OOBICHITH (DU3UUCCKUC SIBJICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHIA;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMX pacyeTHBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nUecKux MOJIeTIeH, TBOPUYECKHUX u
IPAaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHEC YMEHUI HAOJI0IaTh NPHUPOTHBIC SIBJICHUS M BBITIOJIHSATH OTIBITHI,
nabopaTtopHble pabOThl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPoOpMalend (HU3NIECKOTO COACp>KaHUS,
BKJTFOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO chepamu poPeCCUOHATILHON NESITEIbHOCTH, CBI3aHHBIMU
¢ Gu3NKON, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO611ee 4KciIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4ueHus GU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Hejen0), B 8 kinacce — 68
yacoB (2 uwaca B Hexenmo), B 9 kimacce — 102 waca (3 yaca B HeHEI0).

[Ipensiaraemplii B mporpamMme mo (u3MKe MepeyeHb J1adopaTOpHBIX PaboT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENb JI€JIaeT BHIOOP MPU MPOBEACHUU
7a00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIAUMBHAYaJbHBIX OCOOCHHOCTEU
00ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHui, MpeIaraéMbpix B paMKax
OCHOBHOT'0 TOCYJIApPCTBEHHOTO K3aMeHa 1o (Pu3uKe.



COJEPXAHME OBYUYEHUA

7 KIIACC
Du3uka 1 €€ poJib B MIO3HAHUHU OKPYKAKOIIEro MUpa.

dusnka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbl. M3Mepenune ¢usndyeckux BenuduH. Duznyeckue
npubopsl. [TorpenmHocTs U3MepeHnit MexryHapoiHas CucTeMa eUHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT MPHUPOAY.
EcTecTBEeHHOHAyUYHBIII METOJl MO3HAHHWA: HAOJIOJEHUE, TOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIB)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro apineHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOeel

Hemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIE, CBETOBbIC

SIBJICHHS.
2. @uznueckue NpubOOPHI U MPOLETYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomusl u onvimol.

1. OnpeneneHue UEHBI IeJIECHUS MIKaJIbl U3MEPUTEIHLHOTO Tprbdopa.

2. M3MepeHue pacCTOSIHUN.

3. N3mepenune o0bEMA )KUAKOCTH U TBEPJOrO Tea.

4. OnpeneneHue pa3MepoB MabIX TeN.

5. M3mepenue TeMreparypbl HpH TOMOIIHM >KHUAKOCTHOTO TEPMOMETpA H

JaTYUKa TEeMIIEPaTyphbl.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTH IMOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblIe, YeM OOJIbIIEe BHICOTA
IIyCKa.

IlepBoHaYaIbHBbIE CBEACHNUS O CTPOCHHH BelecTBA.

CrpoeHne BemiecTBa: arOMbl M MOJIEKYJBI, HMX pa3Mmepbl. ONbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBikenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIIIMYECKUX) Tesl. B3auMOCBA3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenue muddysum.



3. HaGmonenue  siBIeHUN,  OOBSACHSIONIUXCA  NPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OmeHka JuameTpa aroMa METOJAOM PsoB  (C  HCIOJIb30BaHHEM

dboTorpaduii).

2. OnBITHI MO HAOJIOICHUIO TEIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JIBukeHMe U B3anMoieiicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBHKEHHUHM. PacyeT myTu u
BPEMEHU JIBUKCHMUSL.
SBneHue wuHepUMHU. 3aKOH HMHEpUUHU. B3aumopeilcTBue Tel Kak MpUYMHA
W3MEHEHHUSI CKOPOCTH JBWXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0beMa BelecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuila ynpyrocTd M 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS W CHUJIa
TsokecTd. Culla TSDKECTH Ha JIpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoM. PaBHoneicTBytomas cuil. Cuila TpeHusl.
TpeHue CKOJbKEHUS U TPEHUE NMOKO0sA. TpeHue B MPUPOJIC U TEXHUKE.
Jemoncmpayuu.
1. HaOnronenue MexaHW4YECKOrO ABMKEHHUS Tea.
2. H3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBIeHUS HHEPIIUH.
4. HalGmoneHne n3MeHeHUs: CKOPOCTHU NMPHY B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TE.
6. Cno)keHue CuJjl, HalpaBJICHHbBIX IO OJTHON MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTU PAaBHOMEPHOTO JBMKEHUS (IIapuKa B JKHIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IUIOCKOCTH.
OrnpeneneHue MIOTHOCTU TBEPIOTO TENA.

4. OmbITEI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHUs (Iedopmariin)
NPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

JaBjieHne TBEPABIX TeJI, KUAKOCTEH U ra30B.



Hanenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. I[lepenmaua naBneHus
TBEPABIMU TEJAMHU, XUAKOCTAMH M razamu. 3akoH [lackans. IIneBmarnueckue
MaIIuHBL. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. [ uapocTaTudeckuid
napanokc. Coobmaromuecs cocyapl. [ napaBanyeckue MexaHU3MBbl.

AtMocdepa 3emin u atMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aylHON oOonouku 3emiu. Omnbit Toppuuemnmu. M3mepenue armocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpHOTO TaBJICHHUS.

JlericTBUE )KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TeJI0. BeITaikuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUS ra3a oT TeMIepaTyphl.

[Tepenaua qaBneHUs )KUAKOCTHIO U Ta30M.
Coobmaromuecst Cocy/bl.
I'mppasnnueckuit mpecc.
[IposiBnenue aecTBust aTMOChHEpPHOTO ABJICHMUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAIKMBAOLIEN CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
YciioBue niaBaHus TEI: IUIABAHUE WM OTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOILICHUSI TUIOTHOCTEH TeJa U KUJKOCTH.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMa OTpy>KEHHOM B
KUJKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJKUBAIOIICH  CHUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOLIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.
4. OmnpITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJKUBAIOIICH  CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B )KMJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KHJIKOCTh
YacTH T€Ja U OT MIOTHOCTU XKUJKOCTH.
5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU H
OMpeIeNICHHUE €€ TPy30M0ABEMHOCTH.
PaGora 1 MOIIIHOCTB. JHEPrHU.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBmio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS phluara K 0J10Ky. «30J10Toe

A A



npaBuio» Mexanuku. Koaddunument nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAs DSHEPIHUs.
[IpeBpaiiienrie 0AHOTO BUa MEXAHUUYECKOM SHEPIUU B APYroil. 3aKOH COXpaHEHUs
DHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenue pabOThI CHUIIBI TPEHHUS MPYU PABHOMEPHOM JBUKEHUU TeJIa TI0

TOPU30HTAIBHOW OBEPXHOCTH.
2. HccnenoBaHue ycaoBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HakKTOHHOM TITOCKOCTH.

4. M3ydeHne 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
8 KUIACC

TenioBbIe ABJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAOLINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannmaeckue u amopdusie tena. OObsSCHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHKe U KallWUISIPHBIE SIBJICHUS. TeroBoe paclliupEeHNE U CKATHE.

Temneparypa. CBsi3zb TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
TEIUIONEepeaua U COBEpIIeHNE paboThl. Buabl Teronepenayn: TEmIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuvectBo TemnoTel. YenabHash TEMJIOEMKOCTh BElIECTBA. TeMIoo0OMeH U
TEIJIOBOE paBHOBeCHME. YpaBHEHHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHME KPUCTAUIMYECKMX BEHIECTB. YJIelabHAasg TEIUIOTa IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnpenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JABJICHMUS.

Brnaxnocts Bo3ayXa.

DHeprus TOILIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs.

[Mpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemmoBoro aBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaOmronenne GpOoyHOBCKOTO JBUKECHHS.
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10.
11.
12.
13.

Habmonenune nuddysumn.

Habmronenue siBieHU CMauyuBaHUS U KAaUWJUISIPHBIX SIBIICHU.
HaGnronenue TemioBoro pacimpeHus Tei.

N3MeHnenune naBieHus ra3a Nnpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxJtaxkaeHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHEITHUMHU CHUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGnronenue xumnenus.

Habnronenue nocTostHCTBa TeMIIEpaTyphl MIPU TIJIaBICHUH.
Moenn TeIIOBBIX IBUTATCIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSHKEHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBieHUs BO3yXa B 0aJUIOHE IITPUILIA.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJEHUS BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3sl JIUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIIepaTyphl.

HaGnronenue wu3MeHeHUsT BHYTpPEHHEH OSHEpPruM Tella B peE3ysbTare
TerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUS TEMIOOOMEHA IMPU CMEIMIMBAHUU XOJOJHON H
ropsi4eu BOJBI.

OnpeneneHre  KOJWYECTBA  TEILIOTHI, IIOJIYYEHHONO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM HUITUHAPOM.

Onpenenenue yaeabHON TEMITOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Onpenenenre yaeapHON TEIUIOTHI IUIABJIECHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEKTpUUYECKUX 3apsioB. Bzaummopeincteue
3apsoKeHHBIX  Tesl.  3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BETUYUHBI 3apSAJI0OB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpudeckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro mnoiist. IlpuHuum
CYyNEPHO3UIINH JICKTPUIECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHBIA JICKTPUUECKUM 3apsijl.
Crtpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HMcTouyHUKH TMOCTOSHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSAX M Ta3ax.

Onektpudeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSIKCHHE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IEIBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH OMma
11 ydactka nenu. [locnemoBaTenbHOE U MapaieIbHOE COCTMHEHUE TPOBOIHUKOB.

Pabora ® MoOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUTHI. B3auMo1eicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. MaruutHoe moJie 3eMJM M €ro 3HadeHue Ui KU3HM Ha 3emuie. OnbIT
Opcrena. MarauTHoOe MoJi€ 3JEKTPUYECKOTo Toka. [IpuMeHeHne 371eKTpoOMarHuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJIsI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOSAHHOTO TOKa. Mcnonb30BaHHWE JJNEKTPOJABUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIuU. [TpaBuio Jlenna.
DJIEKTPOreHepaTop. CriocoOmI MOJTy4YEHUS AIEKTPUIECKOM SHEPIHUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsJIOB.
[IpoBOHUKY W TUBJIEKTPUKHU.
MoienupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M CTOYHUKM TTOCTOSHHOTO TOKA.
JIeficTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHJIKOCTH.
. ['a30BbIl pa3zps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUECKOro HAPSXKEHUST BOJBTMETPOM.
. Peoctat u marasuH COIpPOTUBIICHUN.
. BzanmoencTBrue NoCTOSHHBIX MarHuTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
. MoaenrpoBaHHe€ MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.

0 © N ok~ D

P T =N
N o0 AW N R, O



18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Dpcrena.

MarauTHoe MnoJje ToKa. DJICKTPOMArHuT.

JlelicTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSHHOIO TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapanes.

3aBUCUMOCTh HAMpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

AR

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOIIONCHUIO DJICKTPU3AIMK  Tel MHAYKIUMEeH W TpHu
COIPUKOCHOBEHUH.

UccnegoBanne nEMCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JUBJIEKTPUKHU.

Co6opka u mpoBepka pabOThI AIEKTPUISCKON LN OCTOSIHHOTO TOKA.
N3mepenune u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIIETO Y€pe3 PE3UCTOpP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
COINPOTHUBJICHUA MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAX TONEPEUYHOIrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU IOCIECI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJIbI TOKAa MPU MAPAIUICIBHOM COCAMHEHUH
PE3UCTOPOB.

Onpenenenue padOThI AJIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOUIHOCTU 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 JAMIOYKYy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIS1 TOCTOSIHHBIX MAarHUTOB MPHU UX 00bETMHEHUHN
Y pa3/iCJICHUN.

HccnenoBanue nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH CHIIBI  B3aUMOJECHCTBHS
KaTYyIIKA C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPaBJICHHUSI TOKA B KaTYIIIKE.
N3yyeHue neiicTBUs MarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u u3ydyeHue paboThl 3JIEKTPOABUTATEIS.

20. U3mepenue KII/I 351eKTpoiBUTaTENIbHON YCTAHOBKH.

21. OnbpITBI IO KCCIIEIOBAHUIO SIBJICHHUSI JJIEKTPOMAarHUTHOW WHIYKLHH:
VCCICJOBAHUE W3MEHEHWM 3HAYEHUS W HAIIPaBJICHHUS WHIYKIIMOHHOTO

TOKA.
9 KUIIACC

Mexanuyeckue siBJIeHU.

Mexannueckoe JBHKEeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBwxeHue. HepaBHOMeEpHOE npsiMONMHENHOE ABHKeHUE. CpenHssl U MTHOBEHHAs
CKOpOCTB TeJa TP HEPAaBHOMEPHOM JIBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mnpsiMosiHENHOe aBrkeHue. CBoOonHOe
nageHue. OnbIThl ["anumes.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JIuHeiHas u yriioBast CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[Tepseiit 3axkoH HeroToHa. Bropou 3akon Hetorona. Tpernii 3akon HeroTona.
[IpuHUMD Cynepno3uuyu CUl.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Chjla TPEHUSI CKOJIbKEHHUS, CUIa
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. Jlmwxkenue rutaner Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs 1 nieperpysku.

PaBHoBecue martepuanbHON TOUKU. AOCONMOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOrO TeJa € 3aKPEIJIEHHON OChIO BpalleHus. MOMeHT cuiibl. LleHTp TsxecT.

Nmnynsc tena. M3Menenne mMmiynbca. Mmyasc cuiibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakKTUBHOE IBUKEHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHepruu u pabotsl. [loTeHInanbHas SHEPrus Tela, MOJHATOrO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPIUHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTo ABUKEHUS TEIa OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHuEe NyTeil W TPACKTOPUU ABMIKEHHSI OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
N3MepeHne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBHXKECHUSL.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOIO IBUKECHUS.
Habnronenue nBMKEHUS TeNa 10 OKPYKHOCTH.



8.
9.

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

HabntoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JBU>KEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTbh YCKOpPEHHUS Tela OT MAcChl TE€Ja W JACHCTBYIOIIEH HAa HEro
CUJIBI.

Ha6utoieHue paBeHcTBa CUIT IIPU B3aUMOJIEHCTBUN TEJL.

M3meHeHne Beca Tena pu yCKOPEHHOM JBUKEHUH.

[Iepemaua uMmiynbca npy B3anMOJIEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH NPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOHOM I1aIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU IIPU JBUKEHUU Tela Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTtpyupoBanue TpakTa ajisi pa3roHa W JajJbHEUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TETICKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

OrnpeneneHrue YCKOpPEHHUsS Tella MPU PABHOYCKOPEHHOM JIBHXKCHUHU 10
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTU IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMmoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
Ha4yaJdbHON CKOPOCTH MYTH OTHOCATCS KakK psjJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenre Ko3hPUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUITBI TPSHUS MPYU PABHOMEPHOM JABUKEHUH TEJIa TI0
TOPU30HTAIBHON IMIOBEPXHOCTH.

Onpenenenre paboOThl CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
WCIIO0JIb30BaHUEM HETOIBHYKHOTO U TTOJABUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS IHEPTUH.

MexaHuuyeckue Koj1e0aHus ¥ BOJIHDI.



Konebarenbnoe nukenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHMI: IEPHO/,
4acToTa, aMIUIMTyAa. MareMaTu4ecKui U NPy KUHHBIA MasTHUKU. [Ipespaiienue
SHEPrUu MpH KoseOaTeIbHOM JIBU)KEHHH.

3aryxatomue  koneOaHus.  BwiHyxknaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoHBI. CBolcTBa MeXaHWYECKUX BOJH. [IpomonbHble U
NonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacHpOCTPAHEHUS.
Mexanuyeckre BOJIHBI B TBEPAOM TENE, CEUCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BblcoTa TOHA. OTpaxeHue 3Byka. MH(pa3zByk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue koneGaHuii Ten MOJ JNEUCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HabmroneHune BeIHYKICHHBIX KOJICOAHHI M pe30HaHCA.
PacnipocTpanenue npoaoiabHBIX U MOTEPEYHBIX BOJIH (Ha MOJIEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTH4YECKHI pE30HaHC.

ﬂaﬁopamopubw pabomul u onvimel.

1. OmpeneneHue 4YacTOoThl W TMEpUOJA KOJEOAHMH MaTeMaTUYECKOTO
MasATHHUKA.

2. OmnpeneneHue 4acTOThl U EPUOJIa KOJIEOAHUM MPY>KMHHOTO MasITHUKA.
Uccnenoanue 3aBUCUMOCTHU Teproja KojaeOaHU MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHnue 3aBUCUMOCTH Meproa KOIeOaHU MPYyKUHHOTO MasTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJIEOAHHUI rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  Nepuojaa  KoJjebaHui
NPYKMHHOTO MasTHUKA OT MAacChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

DJIEKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
JIEKTPOMAarHuTHeIX BOJH. [lIkama 31eKTpOMAarHWTHBIX BOJH. lMcrosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIEKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONCTBA CBETA.
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Jlabopamopnwie pabomul u onvimol.
1. N3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIHHOTO
TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas MOJEJb CBeETa. HUctounuku CBeTA. [IpssmonnHeiHOE
pacnpocTtpaHeHue ceera. 3atMenus ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpaKeHUE cBeTa. lcrnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JInnza. Xop myuedt B tuH3e. OnTudeckas cucrema ¢oToarnapaTa, MUKpOCKOIa
u Teneckomna. ['11a3 kak ontuyeckas cucrema. biim3opyKocTh U 1adbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel Hblotona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeiHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHne cBeTa.

[Tomyuenue n300pakeHNH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

Onruueckuii CBETOBOI.

Xox mydeid B coOuparonieil JinHse.

XO0J Iy4yel B pacCEenBAIOIIEH JINH3E.

[Tonmyuenue n300pa>keHUii ¢ TOMOIIBIO JINH3.

[Tpunnun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Moaensb ria3za.

11. PaznoxxeHue 0enoro cera B CHEKTP.

12. [Tommy4yenue 6emoro cBETa MPH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMOCTH yIVIa OTPAKEHHUSI CBETOBOIO Jiyda OT yria
naJieHuUs.
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2. M3ydeHue XxapakTEpUCTHK U300pAKEHUS PEAMETA B IUIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCHUMOCTH yIiia MPEIOMIIEHUs CBETOBOIO JIyya OT yria
NaJeHUS Ha TPAHULE «BO3AYX—CTEKIIO».

4. Tlomydenue n3o0paxeHUI ¢ MOMOIIBIO COOMpPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHMS M ONTUYECKOM CHIIbI coOMparolen
JIMH3BI.

6. ONBITHI MO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

OnbITHl MO BOCTPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU uepes
[[BETOBbIE (DUIIBTPHI.



KBaHTOBBIC SIBJICHUS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcenyckanne u nornomenre cBera aroMoM. KBaHTHI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
saapa. Hyknonnas wmopxens aromHoro sngpa. HM3zoromsl.  PagnoakTuBHBIE
npeBpaunieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsiAOBOIO M MAacCOBOIO YHUCEIL.
DHeprusi CBs3W aTOMHBIX saep. CBsI3p MacChl W JHEpruu. Peakuun cuHTE3a U
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPAaMOAKTUMBHBIX W3JIyYEHUW HA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4EeHUs U MOTJIOIICHHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. CmekTp Bomopoaa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYYEHUH.

6. Perucrtpanus u3iaydeHHs: IPUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. HccnenoBanne TPEKOB: M3MEPEHUE SHEPTHM YaCTUIBI 110 TOPMO3HOMY

nyTH (1o gpororpadusam).

3. Usmepenue pagnoakTuBHOTO (POHA.

IToBTOPUTEIHLHO-0000IAO U MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINK MOYJIb MPEIHA3HAYEH ISl CUCTeMAaTH3aIuu
1 00001IIEeHUS TPEIMETHOTO COJIEPKAHUS U OTBITA IESITEIHLHOCTH, MPUOOPETEHHOTO
IpU KM3YYEHUHM BCETO Kypca (DU3UKH, a TaKkKe JJIsl MOJATOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (Pu3HKe I 00YydYaroIuXcs, BBIOPABIIUX 3TOT
y4eOHBII peaMerT.

[Ipyu u3ydeHun DaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NEeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHWE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBIICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pU3myeckue
SIBJICHUSI, TPUMEHSIS TOJyYEHHBbIE 3HAHMs, pelaTh 3aJadud, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMNMATBEHO NIESITENBHOCTHBIN XapakTep AAHHOTO pa3jera peaau3yercs
32 CYy€T TOro, 4YTo OOy4YaroIIMecs BBIMOIHAIOT 3aJlaHusd, B KOTOPBIX UM
NpeaJIaraeTcs:



Ha OCHOBE IIOJyYEHHBIX 3HAHMW pacro3HaBaTb M HAyYHO OOBSCHATH
(du3ruecKue SBJICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM JKU3HU;

UCII0JIb30BaTh HAYYHBIE METO/Ibl UCCIEAOBAaHUS (PUBHUECKUX SIBJIEHUH, B TOM
YHUCIIE ISl IPOBEPKH TMITOTE3 U MOJIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HayYHbIE OCHOBBI HanOoJiee BaKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEpP, IPAKTUYECKOTO HUCIIOIb30BAHUS PA3IMUHBIX UCTOYHUKOB
SHEPrUuyd Ha OCHOBE 3aKOHA MPEBPAIIEHUS U COXPAHEHUS! BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.

Kaxnmas w3 TeM JaHHOrO MOIYJsl BKJIKOYAET 3KCHEPUMEHTAIBHOE
uccieoBanue oOoOuaroniero xapakrepa. Mojysib 3aBeplaercss MpPOBEACHUEM
JMarHOCTUYECKOM U OLIEHOYHOU pabOTHI 32 KypC OCHOBHOTO O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenune ¢hu3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX

pe3yiabTaTOB.

B pe3ynbrare u3ydenus GU3NKKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y oOydarorierocss OyayT cOopMUPOBaHBI CIEAYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

Y4acTH:

e 1) naTpuOTH4eCKOro BOCIIUTAHMS:

e - IPOSIBIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(u3HYECKON HayKH;

e - [ICHHOCTHOE OTHOIIECHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKECHUI
busuKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JIESITEIbHOCTH
YUYEHOT0;

e 3)3CTEeTUYeCKOro BOCIIMTAHUSA:

e - BOCTIPHUATHE ICTCTHUYCCKUX KA4eCTB (PH3WUYECKON Haykd: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HAHHME LEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISIOLICH
KYJbTYpBHI;

e - pa3BUTUE HAy4YHOU JIOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

e 5) ¢opmupoBaHusi  KYJbTYPbl 310PpOBbSI M  3MOLHMOHAJIbLHOIO
0J1aromoJry4ms:

e - OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a J>KW3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TNPAaBWJI OE30MaCHOTO TOBEACHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - c(hOpMUPOBAHHOCTH HABBIKA PEQIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMITHOKY
Y TAKOTO K€ MpaBa y APYroro 4eiOBeKa;

e 6) TPYA0BOr0 BOCIIUTAHUSA:

e - AKTMBHOE y4YacTHE B pPCIICHHM NPAKTHUUYECKUX 3aJad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoja, Kpas) TEXHOJOTUYECKONH U
COIMAJILHOM HAIMPaBIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U PU3NUECKUX 3HAHUM;



e - HHTEpEC K MPaKTUYECKOMY U3yUYEeHHIO Tpodeccuil, CBsI3aHHbBIX ¢ (PU3UKOM;

e 7) 3K0JIOTMYECKOI0 BOCIIUTAHMSI:

e - OpUCHTAIUSl HAa MPUMEHEHUE (PU3MUECKUX 3HAHUU JUIs pEIICHUsl 3aJa4d B
0o0JlacTU OKpY’XKarollel Cpebl, IUIAHUPOBAaHUS IOCTYNKOB U OLEHKA UX
BO3MOXKHBIX ITOCJIEICTBUU JIJIL OKPYKAIOILIEN CPEBI;

e - OCO3HaHHUE IJI00aJBLHOTO XapakTepa 3KOJOTMYECKHX MpolieM U myTel ux

pELICHUS;

e 8) ajanTanuMu K M3MEHAKIIUMCH YCJIOBHUSM COUHUAJIBHOW M NMPHUPOAHOM
cpenasbl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPU BBINOJHEHUH WCCIICAOBAaHUN |
MPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApyTuX,;

e - TIOBBIIICHWE YPOBHS CBOE€M KOMIETEHTHOCTH 4YE€pe3 NPAKTUYECKYIO
JICITEIbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBATH
UJIeH, MOHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00J1aCTH
busuKy;

e - [UIAHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBJIATH B3aUMOCBS3M MPUPOIBI, 00IIECTBa U
HPKOHOMMKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

- OLEHKAa CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOUIYI0 Cpeny,
BO3MO>KHBIX TTI00AJTBbHBIX MOCIEICTBUN.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuarwmierocs OyayT cpopMHUpOBaHbI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJSTUBHbBIC
yYHHUBEpCaJIbHbIC yUeOHbBIE JICHCTBUS.

ITo3HaBaTe/bHBIE YHUBEPCAJIBHBLIC y‘leﬁHbIe HeﬁCTBHH

ba3oBble Jilornueckue JeMCTBHA:
e BBIBIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BIEHUN);
e yCTaHaBJIMBATh CYIICCTBEHHBIM MPU3HAK KIaCCU(DHUKAIIMKM, OCHOBAHUS JIJIS
000011IeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHSI B pACCMAaTPUBAEMBIX (haKTaXx,
JAHHBIX U HAOIIOICHUSAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIE CBSI3M TPU HM3YyUYEeHUU (PU3UIECKUX
SBJIGHUN M MPOIIECCOB, J€TaTh BHIBOABI C HUCIOIb30BAHUEM JIEIYKTHBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIEHO BEIOMPATH CIIOCO0 pelIeHns yueOHON PU3nIecKoii 3a1auu
(cpaBHEHHME HECKOJIbKMX BapHAaHTOB pelleHus, BbIOOp Haubonee
HOJIXOJISIIIETO C YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTejbLCKHe 1eHCTBUSA:

UCIOJI30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OIBIT, HECIOXKHBIN
¢u3nyecKkuil AKCIEPUMEHT, HEOOJBbIIOe UCCIeOBaHUE (HU3HUUECKOTO
SBJICHUSL;

OIICHMBAaTh Ha TMPUMEHHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MIPOBENEHHOTO HAOIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, a TAK)KE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
orOope WHGOPMAIMK WM JAaHHBIX C Y4€TOM TPEIOKCHHON ydeOHOU
dbuznYecKoii 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpMAITHIO
pPa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSTENIbHO  BBIOMpATh ONTUMANIbHYIO (opMy TpeACcTaBICHUS
uHPOpMAIMU W WILIIOCTPUPOBATh peIIaeMble 3aJa4d  HECJIOXHBIMU
cXeMaMHu, TuarpaMmMaMu, HHOH rpaduKkoi U UX KOMOMHAIIMSMHU.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH:

B XO7e OOCYXIEHHUS Yy4eOHOro MaTepHuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOM TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC HAa pEIICHHE 3a/Jaud M TMOIAep KaHHe
Onaro>keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOW CYXKIEHUS C CYXICHUSMU JIPYyTUX YYaCTHUKOB
uanora, OOHapyKUBATh Pa3IMYUE U CXOACTBO MMO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABISATh PE3yIbTAThl BBIIIOIHEHHOIO (PU3NYECKOTO OIBITA
(3KCIepUMeHTa, UCCIEOBaHUSs, IPOEKTA);

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThI MPU PENICHUHN KOHKPETHOU (PH3NIECKON TTPOOIEMBI;

NPUHUMATh LIEJTU COBMECTHON N1E€ATENbHOCTH, OPraHU30BbIBATh JEUCTBUS
no €€ J[OCTWKEHHUIO: paclpeAessiaTe poyH, OOCYXIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOACH;
BBITMIOJHATH CBOIO YacTh PabOTHI, TOCTUTasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HampaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBUSA C IPYTUMH YICHAMU
KOMaH/1bl;

OLICHMBATh KAa4ye€CTBO CBOErO BKJIAJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSL.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIMINUX
JUTsl petieHust (GU3NYEeCKUX 3HAHUM;

OpPUEHTUPOBATHCA B  PA3IUYHBIX MOJXO0JAaX TMPHUHITHS  pEHICHUM
(MHAMBUlyaIbHOE, MPUHSITUE PEIICHUS B TPYIIE, NPUHSATHE pPEIICHUN
rpyIMoin);

CaMOCTOSITEIIbHO COCTABJIAThH aJITOPUTM pEIIeHUs (HU3UUECKOM 3a/1auu WU
IJlaHa UCCIEOBaHUSI C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH Mpe/IJlaracMble BApUAHTHI PEIICHU;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpOJIb, IMOIHMOHAJIbHbIN HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeiararh IjiaH €€ U3MEHEHHS],
OOBACHATH NPUYMHBI  JOCTHODKEHHS]  (HEAOCTHUIXKEHHUs)  pe3yJbTaToB
NEeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJIHEHUS
(¢u3nyecKkoro UCCIEJOBaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBILIUXCA CHUTyallMil, YCTaHOBJEHHBIX OILIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejJoBeKa B X0/I€ CIIOpa WU IUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYyTOro;
NPU3HABATh CBOE MPaBO Ha OMMOKY MpU pelieHuu (PU3NYECKUX 3a1ay Uiu
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI



K xoHIily o0yuenust B 7 kjacce npeIMETHbIE Pe3yIbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHS,
HaAOJII0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMUYECKOE [IBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIIMHEHHOE), TPACKTOpHUsA, pPaBHOACUCTBYIOIIASA
cuna,  gedopmanus  (ympyras, — IUIacTUYeCKasl),  HEBECOMOCTb,
COOONIAIOUIUECS COCY/IBI;

paznuuath siBjaeHus (nauddysus, TEMIOBOE JABUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEpPaBHOMEPHOE JBWKCHHUE, WHEPIHS,
B3aMMOJICHCTBUE TEJ, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCHIO
BpallleHUs, epeada JaBaeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amu,
aTMOc(pepHOE [aBlICHHE, IUJIABaHWE TeJ, NPEBPALICHUS MEXaHUYECKOU
DHEPTUH) 0 OMUCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY’KalollleM MHpe, B TOM uHclie (u3ndyeckue SBICHUS B MPUPOJE:
PUMEPBI JIBMKCHHUS C Pa3IUIHBIMH CKOPOCTSMH B JKHBOW W HEXUBOUN
npupoje, ACUCTBUE CHJIBI TPEHUS B TPHUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBIICHUS Ha >KHUBOW OpraHW3M, IJIABaHUE PhIO, phlUuaru B
TeJe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/layy B yu4eOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKN) (U3MUCCKUX SBICHHM;
OTHMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (M3UYCCKUE SBICHUS, UCITOIB3YS
busndecKkue BeMMIMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, Ty Th,
CKOPOCTb, CPEIIHSS CKOPOCTh, CHJIa YNPYTOCTH, CUJIAa TSXKECTH, BEC TeJa,
cuJia TpeHusl, AaBieHue (TBEPAOIO Tella, )KUJKOCTH, ra3a), BbITAIKUBAIOIIAs
cuja, MEeXaHudeckas paboTa, MOIIHOCTb, IUIEUYO CHJIbI, MOMEHT CHJIbI,
KOA((PUIMEHT TIOJIE3HOTO JEHCTBUS MEXaHWU3MOB, KHHETHYECKas U
NOTCHIIMAIbHAST JHEPTHsi), TpPH ONHCAHWU TPABWIBHO TPAKTOBAThH
(bu3HYECKUi CMBICIT UCIIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYCHUS U €IUHUIIBI
bu3MUecKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIMYWMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBIEHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs CWI (BAOJIb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBeCHs phluara (0Ji0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU



SHEPrUM, NpPU 3TOM JaBaThb CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyaluuld NPaKTUKOOPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpPOM Ha 1—2 M3yYeHHBIX CBOWCTBAa (PU3NYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7adyd B |—2 JEHCTBHUS, HCHOJIB3YySd 3aKOHBl U
dopMyIbl, cBs3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIn3a
YCIJIOBUS 33/1a4l 3aIIUCBIBATh KPATKOE YCJIOBHUE, MOJICTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U IPOBOAUTH Pacy€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBbIE JJI1 PEUIeHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIIU
(¢u3nYECKUX METOAOB, B OIMCAHUM UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
IPEANnoiaoKeHre (TUIOTe3y ), pa3iniaTh 1 MHTEPIPETUPOBATH MOTYUECHHBIN
pe3ynbTaT, HaXOAWTh OLIMOKM B XOJE OIbITa, JI€JaTh BBIBOABI MO €r0
pe3yabpTaram;

OPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUNW WIH
(u3nYECKUX CBOUCTB Tel: (HOPMYIMPOBATH IPOBEPSIEMBIE ITPEATIOI0KEHHUS,
coOUpaTh YCTaHOBKY U3 MPEMJIOKEHHOr0 000PY/I0BaHMs, 3alUChIBATh X0
onbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPsSMBIE U3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHIBl M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
nu(@pOBBIX MPUOOPOB, 3aMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
JPYrol € HCIOIB30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABMXKYILErOCs TENA OT BPEMEHU JIBUJKECHHUSI TENA, CUIIBI TPEHUS
CKOJBKEHHUS OT Beca Tella, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEIl, CHIIbI
YOPYTOCTH OT YUIMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BEMA
IIOTPYKEHHOM YaCTH Tejla U OT IUIOTHOCTHU KXUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU T€Ja, OT NIyOMHBI, HA KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUN paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO UCCIENIOBAaHUs, COOMpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE



MPEAJIOKEHHBIX TaOMUIl W TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBEHHBIE HM3MEpeHUs (HU3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTU ¥ TBEPOTO TENA, CHIIA TPCHUS CKOIBKCHHUS, TaBJICHUE
BO3/lyXa, BBITAIKWBAIONIAS CHJIA, JCHCTBYIOIAs Ha TMOTPYXKEHHOE B
KUIAKOCTh  TeNo, KOID(PUIMEHT TMOJEe3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CICAYysS TNPEIJI0KCHHONW WHCTPYKIIUW: TPU BBIMOTHECHUU
U3MEpPEeHU CcOOMpaTh HSKCIEPUMEHTANBHYIO YCTAHOBKY ¥ BBIYUCIISITH
3HAYCHHUE NCKOMOMW BEITUIMHBI;

coOJIroaTh MpaBWIa TEXHUKH 0€30ITaCHOCTH MPU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHINIBI JACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOWCTR:
BECHl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIMECS COCYIbI, OapoMeTp,
phIyar, MOJBUYKHBIN M HETIOBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh NPUHIMMBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOPOM HAa HMX ONUCaHUS (B TOM 4YHCIE:
MOMIIUITHAKKN, yCTPOWCTBO BOJONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BEICOTOMED, TTOPIITHEBOM HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  NpUMEpPhl  (HAXOAWUTh  HWH(OpPMAIMI0O O  TIpHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3WMYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH N1l obecriedeHust 0€30MacHOCTH Mpu oOpaIrieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3J0POBBS M COOTIOACHUS HOPM
IKOJIOTUYECKOTO TMOBEJICHHS B OKPY KaIOIIEH cpeie;

OCYLIECTBJIATh OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3JIMYHBIX HCTOYHHUKOB BBIJIETSATH
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHUBOPEYMBON WIIM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIB30BATh NP BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAYyIHO-TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu UuTepHer, BnaaeTh mNpuéMaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UH(POPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIUU (PU3NIECKOTO COACP)KAHUS, B TOM
YyucIe myOIuYHO AeNiaTh KpaTKUe COOOIICHUS O pe3yabTaTaX MPOSKTOB WU
y4eOHBIX HCCJIEIOBAHMM, TPU STOM TPaMOTHO HMCIOJIb30BaTh M3yUEHHBIN



MOHSATUMHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTALIUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeensiTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMu,
CJICIUTh 3a BBIIIOJHEHHEM ILIaHa JEHUCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATCIbHOCTh  TPYNIbI,  BBICTPAMBATH
KOMMYHUKAaTUBHOE B3aUMOJICMCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoHiry o0yuenust B 8 kiacce npeMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

HCTIOJIb30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BELECTBA, KPUCTAIUIMYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO31yXd, TEMIIEpaTypa, BHYTPEHHSS JSHEPIHs, TEIJIOBOW JBUIATElNb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUDJIEKTPUKU, IIOCTOSIHHBIN AJIEKTPUYECKHUN TOK, MATHUTHOE TIOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpeHHE M CKaTHhe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTauIM3anus (OTBEpJeBaHUE), KHUIICHHE,
Teruionepeaaya (TErI0npOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHHE),
AJIEKTpHU3ALUA TEJ, B3aUMOAECHUCTBUE 3aPSI0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJECHMCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIAYKIIKS )
[0 OIHUCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’KalollleM MHUpE, B TOM uyucie (u3nueckue SsBJICHUS B MIPUPOJIE:
MIOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Aper( NoarCOB, POJIb MATHUTHOTO MOJIS IS )KM3HU Ha 3eMIie,
MOJSIPHOE CHSIHUE, IPU OTOM IIEPEBOAUTH IPAKTUUYECKYIO 3aJa4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHU;

OMUCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BEIUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJAEIbHAsI TEIUIOEMKOCTh BEIIECTBA, YyAECIbHAsA TEIJIOTa
IJIaBJICHUsI, yJENbHAs TeIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsi TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MaIlMHbI, OTHOCUTEIbHAS BIIAJKHOCTh BO3/1yXa, SJIEKTPUUECKUN 3apsi/l, CHIIa
TOKa, DJEKTPUYECKOE HANpsHKeHHE, COMPOTUBJICHUE MPOBOJHMKA,
yZeJIbHOE COMPOTHUBIIEHUE BEIIECTBA, pA00Ta U MOLIHOCTb AJIEKTPUUECKOTO
TOKa), MpU OMNHCAHUM MPABWIBHO TPAKTOBaTh (PU3HYECKUI CMBICI
UCIIOJIb3yEeMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIBI (DU3UIECKUX BEITUYHH,
HaXOJIUTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEJIMYUHY C
JPYTMUMH BEJIUYMHAMHU, CTPOUTH TpaduKd H3YUYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULIMU TMOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUs 3apsiia, 3aKoH OMa /17151 yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3akoH COXpaHEHUsI SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO
(bOopMyITMPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKECHHE,
00BACHATH (U3HUECKHE TPOLECCHl U CBOMCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABIISTH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTMYECKUX
IIaroB C Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHM,
($u3nYecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacu€THbIE 3anadyd B 2—3 JEHUCTBUS, HCHOJb3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: Ha OCHOBE aHalin3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS  PEIICHHUs 3aJa4d, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPaBHUBATH
NOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PpELIUTh MPU MOMOIIU
$u3NYECKUX METONOB, HCIONb3Yysl OMHCAHHE WCCIEIOBAHUS, BBIACIATH
IIPOBEPAEMOE IPEAINOIOKEHNE, OLIEHUBATh MPAaBWIBHOCTh HOpsAJKa
MIPOBEJCHUS HCCIIEI0BaHUs, J€NaTh BBIBOIbI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUN WIIU
(U3HYECKUX CBOMCTB Tell (KalWUISPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpH M3IYYEHUH OT I[BeTa H3JIyvarouleil (Mmoriomaroneil)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpPbl KUAKOCTU U
wiomwaan €€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel W B3aUMOJEHCTBUE
AIEKTPUUECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allksi MAarHUTHBIX TIOJIEl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh



pOBEpsAEMbIE MPEINOIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000py10BaHUs1, ONMUCHIBATH XOJI OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJTHSITH IIPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEILHOU BIIAXXKHOCTH
BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIUYWH, CPAaBHUBATH DPE3YyJIbTATHI
U3MEPEHUM ¢ y4ETOM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM MPSIMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHUS U YAEIbHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHNKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHHsT HAa  IPOBOJHHKE,
UCCIIEOBAHUE IIOCIEAOBATENBHOTO M IMAPAJUIENBHOTO COECIMHEHUN
MIPOBOJHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIHI] U TpaUKOB, 1eTaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCJIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIE U3MEpEeHUs (PuU3nueckux BelWuyuH (yAeibHas
TEMJIOEMKOCTh  BEIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHHUs, COOMpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON MHCTPYKLUHH, U
BBIYUCIISITh 3HAUCHUE BEJIUUMHBI;

coOJIr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOILICHUS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpMETP, BOJILTMETP,
CUYETUYMK DIJICKTPUUYECKOW DHEPTrUM, DIIICKTPOOCBETUTEIBHBIE TMPUOOPHI,
HarpeBaTesbHbIC AIIEKTPONIPUOOPHI (npumepsl), AIEKTPUUYECKUE
PEAOXPAHUTEIH, PJIEKTPOMATHUT, 3JIEKTPOJBUIATENIb NOCTOSIHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBIC
bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHMCTBA M HM3MEPUTEIIbHBIC
pUOOPHI IO CXEMaM M CXEeMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTATEIb BHYTPEHHETO CIrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl DJICKTPUYECKUX IIened ¢
MOCJIeI0BATEIbHBIM U NapaJlJIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3auyas
YCJIOBHBIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUECKUX TIETIEH;

OPUBOAUTH  NpUMEPHl  (HAXOIUTh  HWHQOpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHWUW B IOBCEIHEBHOMU



KU3HU U1 oOecrieueHrs 06€301acHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOLLIEH Cpelie;

OCYIIECTBIISATh MOHMCK HHpopManuu (U3MYECKOTO COJEp)KaHUs B
WHTepHeTre, Ha OCHOBE HUMEIOLIUXCA 3HAHUH M NYTEM CpaBHEHUs
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISITH UHPOPMALIHIO, KOTOPAs SIBIISIETCS
IPOTUBOPEUYUBOMN UM MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (HU3NUECKOTO COJepKaHUs, CIIPaBOYHbIE MAaTEpUaIbl, PECypChI
cetu UMutepHer, BnaaeTh mnpuéMaMM KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0000masi wHOpMAIMI0O U3 HECKOIBKUX HMCTOYHUKOB (U3HUYECKOTO
COJIepKaHusl, B TOM YHCIIe yOIMYHO NPECTABIIATH PE3YJIbTAaThl MPOSKTHON
WM UCCIIEI0BATENbCKOM ACSITENIbHOCTH, IPY 3TOM IPAaMOTHO MCIOJIb30BaTh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUIEHUE NTPE3EHTALlNEH;

IpU BBINOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUM (PUINIECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 32 BBITIOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJaa B
JeSITeIbHOCTD TPYIIIBI, BRICTPAaNBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOydenus B 9 kiiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOB30BaTh TOHSITHS: CUCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Aehopmarius
(ympyrasi, mnjgacThyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HUH(PA3BYK U yJIbTPA3BYK, JIEKTPOMAarHUTHBIEC BOIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPBI UCIYCKAaHUS W TOTJIONICHUs, anbda, 0eTa- U raMMa-u3IIy4eHus,
U30TOMIBI, SIZICPHAS] DHEPTETUKA;

pazinuarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOIHOE
NaJieHUEe Tell, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TEeJ, PEaKTUBHOE JBIKEHHUE, KoJieOaTebHOE NBIKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIeOaHWs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKECHHUE



3ByKa, NPSIMOJMHENHOE paclpOCTPAaHEHHUE, OTPAKECHHE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iioKeHHe OeJI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
U3JTyYEHHs) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JNEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpy’KarllleM MHpe (B TOM 4YHUCIEe (PU3UYECKHE SIBICHHUS B NPHPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIaHEeT COJTHEYHOUM CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKHUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, IYHAMH, 03XO, LBETa TE,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE NEUCTBUE BUIAMMOTIO,
yIbTPapUOIETOBOTO M PEHTTCHOBCKOIO H3IY4YCHHH, €CTECTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, PaJHMOAaKTUBHOE H3Iy4YCHHE
NPUPOJIHBIX MHUHEpAJOB, [IEWCTBUE PAAUOAKTUBHBIX W3JIYyYEHUU Ha
OpraHu3M YeJIOBeKa), MPU STOM IMEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUIM;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBICHMS, UCIIOJIb3Ys
¢dbu3nyecknue BeNWYUHBI (CpelHsAsI W MIHOBEHHas CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpEeMEIleHHe, MyTbh, YrioBas
CKOpPOCTb, CHJIa TPEHUs, CHUJIa YOPYTOCTH, CHJIA TSKECTHU, YCKOPEHUE
CBOOOMHOrO TMajJeHHsl, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAs SHEprus Teda,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAs HYHEPrus CKaToON
NPY>KUHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKask SHEPI UL, IEPHO]T
U 4YacToTa KojieOaHUl, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETAa, IIOKAa3aTejlb IPEJIOMJICHUS Cpeapl), MPU ONUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUN CMBICT MCIOJIb3YEMbIX BEIWYHH,
0003HaueHUA W eAUHMIIBI (U3MYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJNb3Ys 3aKOH COXPAaHEHHUs SHEPTrUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMH CHJI, MPUHUUI OTHOCUTEIBHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEN
P SIIEPHBIX PEaKlUaX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aITUChIBATh €r0 MAaTEMATUYECKOE BhIPAKEHUE;



O00BACHATH (U3HUECKHE TPOLIECCHl U CBOMCTBAa TEl, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
[IaroB C OMOpOM Ha 2—-3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
(du3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THbIE 33/1a4d (ONUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCTIOJB3YS 3aKOHBI U ()OPMYJIBI, CBSI3BIBAIONINE (DU3MUECKHUE BETUYUHBI: HA
OCHOBE aHaJIM3a yCIOBHS 33Ja4M 3aIIUCHIBATh KPATKOE yCIIOBUE, BHISIBIIATD
HEJIOCTAIONINE WU U30BITOYHBIC JAaHHBIC, BHIOUPATHh 3aKOHBI U (DOPMYIIHI,
HEOOXONMMbIC I PEIICHUS, NPOBOJUTH pacy€Thl U  OLICHUBAThH
PEATUCTUYHOCTD MOJIYYEHHOT0 3HAaUeHUS (PU3HUECKON BEJIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU MOMOIIH
($u3NYECKUX METOJOB, HCIONb3Yysl OMHCAHHE HWCCIEIOBaHUS, BBIACIATH
OpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABWIBHOCTh IOPAJIKA
NPOBEICHUS]  UCCIIENOBAaHUS, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOIEHUH 1 OMBITOB;

OPOBOANUTH OMBITHl MO HAOTIOACHUIO (PU3MYECKHX SIBICHUNA WA
¢usnyeckux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTb MepHoAa KOJeOAHWH MpPYKUHHOTO
MasTHUKa OT Macchl Tpy3a M >KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAaHEHUE CBETA,
pa3noxeHne Oenoro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI MpeaMeTa B coOuparolien
JUH3e, HAOJIOJEHUE CIUIONIHBIX W JMHEHYaThIX CIEKTPOB M3ITyUYECHUSs):
CaMOCTOSITENILHO  COOMpaTh YCTAaHOBKY W3 HM30BITOUHOTO Habopa
000py/I0BaHus, ONKUCHIBATh XOJI OTBITA M €T0 Pe3yIbTaThl, (POPMYIUPOBATH
BBIBO/IbI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpenHee 3HayeHUE u3MepsieMol BenuuuHbl ((POKyCHOE paccTosiHuE
coOuparoiieid JIMH3bI), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPEeHUs
(M3MepUTENLHOTO TPUOOpa);

OPOBOAUTH HCCICAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU pHU
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HayalbHOW CKOPOCTH, NEepHoja
KOJIe0aHUIT MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakK€HHUsl CBETa OT yria MaJeHUs W yria MPEeIOMJICHHS OT yIia
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH



bu3nuecKuX BEIMYMH B BUAE TaOIUIl M T'paUKOB, JeJaTh BBIBOJIBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

NPOBOJNTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYHH (CpemHss
CKOPOCTh U YCKOPEHHE TeJa PU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE
CBOOOJTHOTO TAaAeHHs, >KECTKOCTb TMPYXKUHBI, KOIPPUIHUEHT TPEHUS
CKOJIBKEHHS, MeXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TEPHOJ
KOJIe0aHUIl MaTeMaTH4YeCKOr0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKas
cujga coOuparomed JUH3bL, PaJUOaKTUBHBIN  (OH): TJIAHUPOBATH
U3MEpPEHUs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJNHSITH
U3MEpPEHUs, CIeaysl MPEIJIO)KeHHOW WHCTPYKIMHU, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUETOM 3aJJaHHON
IIOI'PEITHOCTH U3MEPEHUN;

coOIoAaTh MpaBuiia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3MYECKUX MOJIeTeH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHUHBIA HCTOUYHHUK
CBeTa, JIy4, TOHKas JTNH3a, IJIaHeTapHas MOJEb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SJIpa;

XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
CIUJIOMETp, NATYMKH TOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oroanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3MMETp, KaMmepa BunabcoHna), uCHoNb3ys 3HaHHUS O
CBOMCTBax (U3MUECKUX SBICHUW W HeoOxoaumble (GU3HUECKUE
3aKOHOMEPHOCTH,

UCTIONB30BaTh CXEMbI i CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOIECCOB
OpU PEHICHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie U COOMparoei JIMH3E;
NPUBOAUTH  NpUMEpPHl  (HAXOOWTh  HWH(QOpMAIMIO O  TIpPHUMEpax)
NPAaKTHYECKOTO HWCIONIB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHnst 0€30MacHOCTH TpU oOpareHnu ¢ mpudbopamu u
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 310POBbs U COOJIIO/ICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpele;

OCYHIECTBIISATh TMOWCK WHPOpManuu (U3MUECKOTO COJEpKaHUs B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYs TOMCKOBBINA 3aMpocC, HAXOAUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH IMOJYyYeHHON MHOpMAIK Ha OCHOBE
UMEIOIIUXCS 3HAHUHM U IOTIOJTHUTEIbHBIX UCTOYHUKOB,;



UCIOJIb30BAaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
JIUTEPaTypy HU3NUECKOT0 COJAEPKAHMS, CIPABOYHBIE MATEPHUAJIBI, PECYPChI
ceru MHrepHeT, BIaneTh NpuéMaMu KOHCIIEKTUPOBAHUSA  TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMaIMU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
nyOJUYHO MPEJICTABIATh PE3yJbTaThl MPOESKTHOW HIIM MCCIIEI0OBATENbCKON
NEATEIbHOCTH, NIPU OTOM TPAMOTHO  MCHOJIB30BAThb  WM3yYCHHBIN
NOHATUIHBIA ammapar H3ydyaeMoro pasfena (U3NKA W COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalMell ¢ y4€ToM OCOOEHHOCTEH ayAauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4yecTBO yacoB
Ne HaumenoBanme pa3ieioB u JaekTpoHHbIe (LU(PpOBHIE)
Kontpoasbnbie | IlpakTuyeckue
n/m | TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypchl
padoThI padoThI
Pa3znen 1. ®usuka u eé posib B NO3HAHUHU OKPY/KAKOIIEro MUpa
1.1 ®du3uka - HayKa 0 IpUpoJIe https://m.edsoo.ru/ZJ2UI3BMX
1.2 duznyeckue BEIUIUHEI 2 1 https://m.edsoo.ru/UDCTC8RJID
EcrecTBeHHOHAYYHBIN METO
1.3 y a 2 1 https://m.edsoo.0u/ZOL7QLIIS
MO3HAHUSA
Hroro no pazneny 6
Pasznea 2. IlepBoHayasibHbIE CBEJEeHUS 0 CTPOCHUM BellecTBA
2.1 Crpoenue BemiecTsa 1 https://m.eds00.ru/2SJ151M41
BIDKEHHE 1 B3aUMO/ICHCTBHE
2.2 A A 2 1 https://m.edsoo.1u/ZXDKQLXCC
YaCcTHI] BEIIeCTBa
ArperatHble COCTOSIHHS
2.3 P 2 https://m.eds00.rt/ONOVIXY1K
BellleCTBa
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanunueckoe ABUKEHHE 3 https://m.edsoo.rt/SFPMEBWOK
3.2 Huepnus, Macca, INIOTHOCTh https://m.edsoo.ru/GXPU4MTSP
3.3 Cuna. Bune! cun 14 1 2 https://m.eds00.ru/9RNDRUONW
Hroro no pazngeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B




Hasnenue. Ilepenaua

4.1 JIaBJICHUsS TBEPABIMU TEJIAMH, 3 https://m.edsoo.ru/XODW367P2
KHUJIKOCTSMH U Ta3aMu
4.2 JlaBiaeHue KUIKOCTH https://m.edsoo.ru/2MVXZ0K1.4
4.3 ATMOC]epHOE TaBICHHE https://m.edso0.ru/T7134SXNO
4.4 I[eHCTBITI_e PRIIIROCTH 1 Tasa Ha 7 3 https://m.eds00.ru/NFE60Y8SNK
MOTpy>XKEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3nea 5. PaGora 1 MOIHOCTBH. DHEpIrus
5.1 Pa6ota u moutHOCTH 3 1 https://m.edsoo.ru/75LMREDY 1
5.2 IIpocTbie MeXaHU3MBI 5 1 https://m.edsoo.ru/504NQXKX9
53 Mexanudeckasi SHEPTUS 1 https://m.eds00.ru/G30454EMT
Hroro no pasneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB 68 12

[10 [TIPOT'PAMME




8 KVIACC

KoaudecTBO 9acoB

Ne HaunmeHoBaHMe pa3ie/ioB DJIeKTpOHHbIE (LM(pPOBbIE)
Kontpoasnbie | IlpakTuyeckue
n/m | | TeM NpPorpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Pa3pean 1. TenioBbie iBJIeHUSA
CTpoeHne U CBOMCTBA
1.1 TPOCHHE I CBOHCTB 7 https://m.edsoo.ru/R8QZNCIPM
BeEIlleCTBa
1.2 TertoBble pouecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro o pazneny 28
Pa3nen 2. DuekTpuyeckne 1 MArHUTHBIE SIBJICHUS
DneKTpuYecKue 3apsbl.
2.1 3apsKEHHBIE TeNla U UX 7 1 https://m.edsoo.ru/R4QORCTQ4
B3aUMOJICHCTBUE
TlocTosHnEbIN
2.2 i . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
SIEKTPUUYECKUN TOK
2.3 MaruutHble ABJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
DnexTpoma a
2.4 fICKTPOMArHHTHAA 4 https://m.edsoo.ru/7QOD8EL 15
WHITYKITAS
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO
i 68 4 14.5

YACOB I10 ITPOTPAMME




9 KVIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jie/ioB

DJIeKTpOHHbIE (LM(pPOBbIE)

Kontpoasnbie | IlpakTuyeckue
n/m | | TeM NpPorpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Pa3zgen 1. Mexanunueckue siBJICHHUSA
Mexannueckoe OBIKEHHE
1.1 A 10 1 https:/m.edsoo.ru/CEOGHRGTL
M CIIOCOOBI €T0 OIMCAHUI
1.2 B3aumopeiicTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHCHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pasneny 40
Pa3znea 2. MexaHH4YecKHe KOJ€0AHUA U BOJTHEI
2.1 Mexannueckue KojieOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
Mexanudeckue BOJHEL.
2.2 8 1 3 https://m.edsoo.ru/DHIJG8AS50
3BYK
Hroro no pazneny 15
Pa3zgen 3. DiieKTPOMArHUTHOE 1MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHUTHOE II0JIE U
3.1 p 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3znea 4. CBeToBbIC ABJICHUSA
3aK0HEI pacIIpoOCTPAHEHUS
4.1 pactpoctp 6 2 https://m.edsoo.ru/HBN3NMK2M
cBeTa
JIMH3EI ¥ ONITHYECKHE
4.2 6 3 https://m.edsoo.ru/20WNYKRX1
prOOpbI




Pasinoxenue Oenoro csera

43 3 2 https://m.edsoo.ru/2Z5AHODTO
B CIIEKTP
Hroro no pazneny 15
Pa3nen 5. KBanTOBBIC SIBJICHUA
Ucnyckanne u
5.1 MOTJIOIIEHHE CBETA 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CrpoeHue aTOMHOTO sijipa 1 https://m.edsoo.ru/U3WX2R6IB
53 SnepHbie peakuuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3neu 6. IloBTOpUTE1bHO-00001IAK0 NI MOYJT
[ToBTOpeHue u 06061IeHNE
6.1 coAepKaHus Kypca 9 2 https://m.edsoo.ru/JKQXVISBE
¢dbusuku 3a 7-9 knacc
Hroro no pazueny 9
OBILEE KOJIMYECTBO
- 102 27

YACOB II10 ITPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KounTtpoabHbie

Bcero
padoThI

IHpakTnyeckue
padoThI

Jlara
H3ydeHust

JeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypcChl

®duznka — HayKa 0 IPUPOJIE.
SIBreHus MpupoabL.
duznueckue IBICHUSI

https://m.edsoo.ru/35YPBIWSK

Mexanndeckue, TEIIOBEIE,
IJIEKTPUYCCKHEC, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

https://m.edsoo.ru/116U531L.6H

duznyeckre BeINIUHbI U UX
n3MepeHue

https://m.edsoo.1u/6ZYFTFPA7

Ypoxk-uccienoBanue
"U3mepenune Temneparypsl
IIPU [TOMOIIH KUJIKOCTHOT'O
TEPMOMETpA U AaTYUKa
TeMIiepaTypsl"

https://m.edsoo0.ru/VQGCNEIMP

Kak ¢usuka u gpyrue
€CTECTBECHHBIC HAYKU U3Y4arOT
IIPUPOLY.
EcrecTBeHHOHAay4YHBIN METOL
nosHanus. Onucanue
(bu3n4ecKux sBICHUH ¢
IIOMOUIBIO MOJIENEN

https://m.edsoo.ru/3L.PP2HPX2

Ypoxk-uccienoBanue
"IIpoBepka rumnoTe3bl:

https://m.edsoo.ru/9YLZITEMU




JIaJIbHOCTH IOJIETA [IapHUKa,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIEe, YeM OOJIbIIIE
BBICOTA MycKa"

Crpoenue BemiectBa. ONbITHI,

7 JIOKa3bIBAIOIIUE JUCKPETHOE https://m.edsoo.ru/FSPU4OLYR
CTPOCHHUE BEIIECTBA

8 JIBryKeHHne 4acTHll BEIIEeCTBA https://m.edsoo.ru/HQ31SNI1F3
VYpok-uccnenoanue «OMbITHI

9 10 HaOJII0ICHUIO TETUIOBOTO https://m.edsoo.ru/FT87UNTLS
pacuIupeHus Ta30B»

10 ATperaTHbie COCTOAHHA https://m.edsoo.ru/STRDWACXM
BEIIIECTBA
Bzaumocss3p Mexy
CBOMCTBAaMH BEIICCTB B
pa3HBIX arperaTHbIxX

11 COCTOSIHUSIX U UX https://m.edsoo.rt/AWM 1DBI48
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHu4eckoe JBHKEHUE.

12 PaBrOMepHOE 1 https://m.edsoo.ru/3IW6CCIHB1
HEPaBHOMEPHOE JIBIKEHHE

13 Cropocts. EAuHHUE https://m.eds00.ru/29GPTJAKL
CKOPOCTH

14 Pactier myri i Bpemery https://m.edsoo.rt/PVHMNWAUA
JIBYOKEHUS

15 WNuepuus. 3akoH UHEPLIUH. https://m.edsoo.ri/KX5510IBX




BzauMmoaenicTBre TEI Kak
MPUYHMHA U3MEHEHUS
CKOpPOCTH JIBH>)KEHUS TEIT

IInotHOCTE BemecTBa. Pacuer

16 Macchl ¥ 00beMa Tea 1o ero https://m.eds00.ru/0S71X3DPS
IJIOTHOCTH
JlaGopaTtopHnas pabota

17 «Omnpenenenue mMIOTHOCTH https://m.edsoo0.ru/OH22PX7CX
TBEPIIOTO TElIa»

18 ,l')emeHHe Janat o TeNf'e https://m.eds00.1u/50DYVYG49

IImoTHOCTE BemecTBa

Cuna xak XxapakTepUCTHKA

19 B3aumojieicTus Ten. Cuma https://m.edsoo0.r/NV56FY 1G2
ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabota
«3y4yeHue 3aBUCUMOCTH

20 pactsbkenus (nedopmarn) https://m.edsoo.ru/PXXW6DHXE
NIPYKHUHBI OT IIPUIIOKEHHON
CHUJIBI»
SIBnenue Tarorenus. Cuia

21 https://m.eds00.rt/OCWIXFNQE
TSDKECTH
CBs13b MEXIy CHIJION TSKECTH
u Maccoi Tena. Bec tena.

22 https://m.edsoo.ru/SPZHPV1Y]J
Pemenue 3agau mo reme
"Cuia TsxecTu"
Cuna TsKecTH Ha IpyTrux

23 mianerax. ®uznveckue https://m.edsoo.ru/IM2DOKYLI

XapaKTePUCTUKH TJIAHET




24

N3mepenue cuil. lunamomeTp

https://m.edsoo.r/ITIZGKCKH

25

Bec Ttena. HeBecomocTn

https://m.edsoo.ru/UAOISQ8RE

26

CrnosxeHue 1ByX cuil,
HaIIPaBJICHHBIX 110 OJJHOU
npsiMoi. PaBHOeCTBYOIIAS
cuI

https://m.edsoo.ru/L6SNUZVZ8

27

Pemenue 3amau nmo treme
"PaBHonelicTByrOMIAs cui”

https://m.edsoo.ru/MKPXDZNXS5

28

TpeHue cKoIbXEHUS U TPEHHE
nokos. TpeHue B mpupojie u
TEXHUKE

https://m.edsoo.ru/TATEOSMMH

29

JlabopaTtopHnas pabota
«3yueHne 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIbKEHUS OT
CWJIBI JaBJICHUS U XapaKTepa
CONPUKACAIOIIUXCS
TIOBEPXHOCTEN

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agay Ha
onpeiecHUe
PaBHOACHCTBYIOLIEH CUIIBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenne 3amad mo Temam:
«Bec Tenay, «I'paduueckoe
n3o0pakeHue cny, «Cuiby,
«PaBHOACHCTBYIOIIAST CUIDY

https://m.edsoo.ru/T9V639RZF

32

KonTponbHas padora no
TeMaM: «MexXaHHIeCKOe
NIBIKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Temay,

https://m.edsoo.ru/P4AROSWE4D




«I"paduueckoe nzobpaxeHue
cuny, « CUIIBD»

HaBnerune. CriocoOb1

33 YMEHBLIEHUS U YBEIUYCHUS https://m.edsoo.ru/25TVMI1FDL
JIaBIICHUS
JlaBrerue ra3za. 3aBUCUMOCTD

34 JIaBJICHHMS Ta3a OT 00bEMa, https:/m.eds00.1u/544YMX9WR
TEeMITepaTypbl
[Tepenaua naBnenus

35 TBCPABIMH TENAMH, https://m.eds00.ru/CGSPOSNWO
JKHIKOCTSIMH U ra3zaMu. 3aKoH
Ilackans
JlaBneHue B )XUJAKOCTH U rase,

36 BBI3BAHHOE JICHCTBUEM CHJIBI https://m.edsoo.ru/K7T1219UC
TSDKECTH
Pemenue 3agau no reme

37 «JlaBieHue B JXUIKOCTH U https://m.edsoo.rt/UHHCS5RB6W
rase. 3akoH ITackams»

38 Coo0maromuecst Cocyapl https://m.edsoo.ru/7HDBMDHR?2

39 I'mpopaBnuueckuit mpece https://m.edsoo.ru/67X21.F396
ManowmeTtpsi. [TopuineBoit

40 . https://m.eds00.ru/5G846G718
JKUJIKOCTHBIN HAacoc
Atmocdepa 3eminu. [Ipuyannsl
CyIIECTBOBaHUS BO3yIIHOMN
000JT0YKH 3eMITH.

41 https://m.eds00.ru/DRQ6ZPWIM

3aBHCUMOCTh aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HAJl
YPOBHEM MOpS




Bec Boznmyxa. AtmochepHoe

42 https://m.edsoo.ru/PYRNEDISY
JIaBJICHUE

43 Hsmeperne atmocgeproro https://m.edsoo.ru/2183TIPD4
nasneHus. OneiT Toppuuem
3aBUCUMOCTh aTMOC(EPHOTO

44 IaBJIICHUS OT BBICOTHI HAJI https:/m.edsoo.ru/YWIFWMZIJ
YPOBHEM MOPSI
bapomerp-anepoun.

45 ATMOcdepHOe TaBIeHHE Ha https://m.edsoo.r/ WBNXTP7GR
pa3IUYHBIX BHICOTAX

46 Pemenme sagat mo Teme https://m.edsoo s/ YWVWIL5TA1
"ATtmocdepHoe naBneHue"
JlecTBue )KUAKOCTH U Taza Ha

47 MOTPY>KEHHOE B HUX TEJO. https://m.edsoo0.ru/SMGIFR466
ApxumenoBa cuiia
JlabopaTtopHas pabota
«Onpenenenune

48 BBITAJIKMBAIOIICH CHIIBI, https://m.edsoo.ru/7U40IDLK?2
JICUCTBYIOILIECH HA TEJIO,
HOTPYKEHHOE B )KHJIKOCTh
JlabopaTopHas pabota 1o
teme «MccnenoBanue

49 3aBHCHMOCTH Beca Teja B https://m.edsoo0.ru/OUOBGKKSW
BOZIC OT 00BEMA MOTPYKEHHOM
B JKHJIKOCTb YaCTH TEJIa»

50 [InaBanue ten https://m.edsoo.rt/UMAE9Q10Y

51 JlaGopatopnas pabora https://m.edsoo.rt/BGOVBS63P

"KoHcTpynpoBaHue




apeoMeTpa Wi
KOHCTPYHUPOBAHUE JIOAKU U
OIpeJIeIIeHuE €€
rpy30M0abEMHOCTH"

Pemenue 3agau no remam:
«I1naBanue cynos.

52 BosnyxomiaBanuey, https://m.edsoo.ru/R7VHLA60Q
«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEH U Ta30B)
53 Mexanunueckasi paboTa https://m.edsoo.ru/1YIR6J7LS
54 Momrocts. EapHee https://m.edsoo.ru/4UUXIHR1X
MOITHOCTH
VYpok-uccnenosanue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMO IIpU 1 https://m.edsoo.ru/GDB065558
noaséMe 1o jectauue"
56 Hpocrsre MexamH3Mbt. Phraar. https://m.eds00.rt/8YRUOUGS2
PaBHOBecue cun Ha peluare
KontponbHas padoTa mo Teme
«/JlaBieHne TBEpIbIX TE,
57 SJKUIKOCTEN U ra3oBy / https://m.edsoo0.ru/DWLOWQXQZ
Bcepoccuiickas npoBepoyHas
pabota
Peseprublii ypok. Pabora ¢
TEeKCTamMu 1o TeMe «/laBieHue
58 TBEPABIX TEJ, )KUAKOCTEH U https://m.edsoo.ru/RFCSYBI9F8
ra3oB» / Bcepoccuiickast
MpoBepoyHas pabora
59 Peryaru B TexHuKe, OBITY 1 0.5 https://m.edsoo0.ru/KR7VOIXUT




npupoje. JlaboparopHas
pabota «MccnenoBanue
YCJIOBHUIT PABHOBECHSI PhIYaray

Pemenue 3amau no reme

60 «YCII0BUS paBHOBECHS https://m.edsoo.ru/6 AXDHFS8N
peryara»
Koaddumnment nonesnoro
NEICTBUS MEXaHU3Ma.

61 JlaboparopHas paboTa 0.5 https://m.edsoo.ru/4AAYEYZDMW
«M3mepenne KI1/] HaknoHHOM
MIJIOCKOCTHY
Pemenue 3agad mo reme

62 https://m.edsoo.rt/VESXBQLVS
"Pabota, moutHocTs, KIT/1"
Mexanuyeckas dJHEprusl.

63 Kunernueckas u https://m.edsoo.ru/3HQE7HOYK
TIOTEHITHATIbHAS YHEPTUS

64 Sakon COXpaHf: A https://m.edsoo.ru/46Y22ZPME
MEXaHUYECKON IHEPTUU
YPOK-3KCIIepUMEHT I10 TeMe
"DKCIIepUMEHTaIbHOE
onpeIeIeHUE U3MEHEHUS

65 KMHETUYECKON 1 1 https://m.edsoo.ru/SM7E7YTZC
MOTEHIMATBHON SHEPTUH MPU
CKaTBIBAHUH TEJIa TIO
HaKJIOHHOM TUIOCKOCTH"
KonTponbHas pabota mo Teme

66 «Pabora 1 MOIIIHOCTE. https://m.edsoo.ru/AECZ9T7EC

OHeprus»




PesepBHelit ypok. Pabora ¢

67 TEKCTaMH 10 TeMe 1 https://m.edsoo.ru/MJJPGGSA3
"MexaHu4eckoe JBrkeHue"
PeseprHrlit ypok. Pabora ¢
68 TekcTaMHu 1o teme "PaborTa. 1 https://m.edsoo.r/XT2SMNZYM
MomHocTtb. DHeprus”
OBIIEE KOJIMYECTBO YACOB 68 12
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8 KVIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOI

1 YIP 1 https://m.edsoo.ru/10BIEJ8GQ
TEOPHUH U UX ONBITHBIE
MOATBEPKICHUS
Macca u pa3mep aTOMOB U

2 P P 1 https://m.edsoo.ru/OMIN4E3EH
MOJIEKYT
Mojaenu TBEPIOTO, JKUIKOTO U

3 ra3z000pa3HOro COCTOSTHUMN 1 https://m.edsoo.ru/HVW3IWMRAS
BeIlleCTBa
OObsicCHEHUE CBOICTB
TBEPIOTO, JKUJKOTO U
ra3o00pa3HOro COCTOSHUMI

4 P 1 https://m.edsoo.ru/DJYTZQHS83
BEII[ECTBAa Ha OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
Kpucrammueckue u

5 P 1 https://m.edso0.ru/8G73PVM40
amopdHbIe Tena
CmauuBaHue 1

6 KaIlWUIIPHOCTb. 1 https://m.edsoo.ru/7XZHOXTSK
IToBepXHOCTHOE HaATsKEHUE
TennoBoe pacmvpeHue u

7 P P 1 https://m.edsoo.ru/I3N3OKSS8L
ckarue

8 Temnepatypa. CBsi3b 1 https://m.edsoo.ru/5XSV6F15B




TEMITEPaTYPbI CO CKOPOCTHIO
TCIIJIOBOT'O ABMIXKCHUSA YaCTHI]

BuyTpenHsist sHeprusi.

9 CnocoObl U3MEHEHHUS https://m.edsoo.rt/BBVCIIMH6
BHYTpPEHHEHN YHEPruun

10 Bunael Terionepenaun https://m.edsoo.ru/WF4J3070P
VYpoxk-koHpepeHuus
"ITpakTHueckoe

11 HCH? HIbIOBATHIE TETIOBRIX https://m.edsoo.rt/UU910QFZW
CBOMCTB BEIIECTB U
MaTepHuasoB B IENIX
sHeprocoepekeHus"

12 Kommiectso Temots!. https://m.edsoo.ru/88291DDIZ
VY nenbHas TEMI0EMKOCTh
YpaBHEHHE TEIIJIOBOTO

13 Oamanca. TermmooOMeH u https://m.edsoo.ru/P52QUVQIE
TEIJIOBOE PAaBHOBECHE
JlaGopaTopHas pabota
"UccnenopaHue SBICHUS

14 TeIJI000MeHa Ipu https://m.edsoo0.ru/FR2ZN6NSGV
CMEIIIMBAHUM XOJOAHON 1
ropsiueit Bozb1"
PacdeT xoamdecTBa TEIIIOTEHI,
HEOOXOIUMOTO ISt

15 HAarpeBaHus Teja u https://m.edsoo.ru/JSMRA1APW
BBIIEJISIEMOT0 UM IPH
OXJIXKJICHUH

16 JlaGopaTopHnas pabota https://m.edso0.ru/401T1ZJAH




"OnpeneneHue yeabHOu
TEILIOEMKOCTH BellecTna"

17

DHeprus TorMBa. Y aeiabHast
TEIJIOTa CTOPAHMS

https://m.eds0o0.ru/683ATXYWS8

18

[InaBneHue u oTBEpaEBaHUE
KPUCTAIJINYECKHUX TEJl.
VY nenpHas TEmI0Ta IIABICHUS

https://m.edsoo.ru/JHE5A1PJF

19

JlaboparopHas paboTa
"Onpenenenue yaenbHOMU
TEIUIOTHI IJIaBJIeHuA JIbaa"

https://m.edsoo.rt/LCQXVHGHD

20

[Tapoo6pazoBanue u
KoHeHcanus. Mcnapenue

https://m.edso0.rt/CQG4DQKML

21

Kunenwne. YV aensHas Temiora
napooOpa3oBaHus U
KOHJEHCAIINH. 3aBUCUMOCTE
TEeMIIepaTypbl KUIIEHUSI OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.rw/Y7HDIM2GZ

22

BrnaxHnocTs Bo3ayxa.
JlaGopaTopHas pabota
"Onpenenenue
OTHOCHUTEILHOU BIIAKHOCTHU
BO3yXa"

https://m.edsoo.ru/7KP37WO0J1

23

Pemenue 3agay Ha
oTpeieJICHUE BIAKHOCTH
BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIUTIB pabOTHI TETIIIOBBIX
nsurateneil. [Tapoas
TypOuHa. /IBurarens

https://m.edsoo.ru/6BKWSWYG6




BHYTPEHHETO CrOpaHus

KIIJI TenmoBoro aBurares.

25 TermoBele IBUTATEIN U https://m.edsoo.ru/UJA3DRDOH
3aIIUTa OKPYKAFOIIEH CPeIbI
3aKOH COXpaHEHHUs U

26 MpEeBpAIlCHHS YPHEPTUU B https://m.edsoo.ru/BIKX6RPQ9
TETJIOBBIX TTPOIIeccax
[ToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "TerioBbie

27 siBJicHUs. MI3MeHeHue https://m.eds00.ru/9AQ53CC7C
arperaTHbIX COCTOSIHHUI
BemecTna"
KonTponbHas pabota mo teme
"TennoBble SIBIICHUS.

28 https://m.eds00.ru/0X03133KU
W3meHeHne arperaTHbix
COCTOSTHHUM BerecTna"

29 dneKTpusauis Tei. [1Ba pona https://m.edsoo.ru/9E85KDQMD
3JEKTPUUYECKUX 3apsI0B
Ypoxk-uccnenoBanue
"OnexTpuzanus Tel

30 . https://m.edsoo.ru/JALQFK67]
WHIYKIIAEH U TIPH
CONPUKOCHOBEHUH"

31 B3anMo/CHCTBHE 3apskCHHEIX https://m.edsoo.ruw/LIJCQZZS9
ten. 3akoH Kynona
DNEKTPUUECKOE TOJIE.

32 Hanpsxennocts https://m.eds00.ru/N79CZGZ1J

JNEKTPUYECKOTO ITOJIA.
[IpuHnun cynepno3unun




3JIEKTPUYECKUX TOJIEN

Hocurtenu snekTpuyeckux

33 3apsaa0B. DJIEeMEHTapHBIN https://m.edsoo.ru/AFOIKADMV
3apsna. CtpoeHue atoma
[IpoBOAHMKY U AUDIICKTPUKH.

34 3aK0H COXpaHEHUS https://m.edsoo.ru/U8JR991PB
3JEKTPUYECKOTO 3apsiaa
Pemenue 3anau Ha

35 MIPUMEHEHUE CBOWCTB https://m.edsoo.ru/SXWWOSWIJS5
AJIEKTPUIECKUX 3aPs 0B
DNEeKTPUYECKHUM TOK, YCIOBHS
€ro CyIIeCTBOBaHUSI.

36 i https://m.edsoo.ruw/ISIMP3J3M
HcTouHuKH 31€KTPpUYECKOTO
TOKa
JleficTBUS 3EKTPUYECKOTO

37 https://m.eds00.r/Q8WUTCKVT
TOKa
Ypoxk-uccienoBanue
" JleicTBUE IEKTPUIECKOTO

38 1 https://m.edsoo.ru/ZHMKZM4JU
10JI HA IPOBOJIHUKYU U
JIADTICKTPUKH"
DIEeKTPUUYECKHUI TOK B

39 P https://m.edso0o.ru/E4COOOYPF
MeTaJuIax, KUAKOCTIX U razax
DneKkTpruyecKas Lenb U e€

40 P B https://m.edsoo.ru/R9W7KUDDO
COCTaBHBIE YaCTU
Cuna Toka. JlaboparopHas

41 pabora "M3mepenue u 0.5 https://m.edsoo.ru/9LHH7UNJI
pEryJIupOBaHKUE CUIIbI TOKA"

42 DNEeKTpUUECKOe HAMpPSKEHHE. 0.5 https://m.edsoo.ru/X7POJOFGH




Bonbr™merp. JIabopaTopHast
pabota "M3mepenue u
peryiupoBaHue HanpsHKeHUs "

COHpOTI/IBJ'IeHI/Ie IMPpOBOJIHHKA.

43 VY nenpHO€e CONPOTUBIICHUE https://m.edsoo.ru/ESUOSPC4G
BellleCTBa
JlaGopaTtopHnas pabota
"3aBUCUMOCTD
ANEKTPUUYECKOTO
44 COIPOTUBIICHUS IIPOBOJIHUKA https://m.edsoo.ru/4JIDASGZNX
OT €ro JJIMHBI, IO
MONEPEYHOI0 CEYEHUs U
MaTtepuaia"
3aBUCHUMOCTh CHJIBI TOKa OT
45 HanpsbkeHus. 3akoH OMa Juist https://m.edsoo.ru/VEZPE7Q8Q
y4acTKa [enu
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
46 CYDIBL T, TIVIIETO Hepes https://m.edsoo.rw/XSTHIN3RM
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HalpsLKeHUs Ha
pesuctope"
[TocnenoBarensHOE U
47 rnapajjiesIbHOEe COEIUHEHUS https://m.eds00.ru/HJ99Q3493
MIPOBOJIHUKOB
JlaGopaTtopHnas pabota
48 Iposepra npasiia https://m.eds00.ru/VQ3VYPOTS

CJIOKCHUA HaprI)KeHI/Iﬁ Ipu
IIOCJIICAOBATCIbHOM




COCAMHCHUU NBYX
pe3uctopos"

JlaGopaTopHas pabota
"[IpoBepka mpaBuiia 1Jis CUJIbI

49 https://m.edsoo.ru/DPAXGEPZJ
TOKa [PU NapajlIeIbHOM
COEJIMHEHUH PE3UCTOPOB"
Pemenue 3agay Ha

50 MpHMEHEHHE 3akoHa OMa Juis https://m.edsoo.ru/19ZEFKZ74
Pa3IUYHOTO COCTUHEHUS
MIPOBOJIHUKOB
PaGora u MmomHOCTH

51 3JIEKTPUYECKOT0 TOKA. 3aKOH https://m.edsoo.ru/40AIXYN3H
Hxoyns-Jlenna
JlabopaTtopHas pabota

52 "Onpexenenne padoTs n https://m.edsoo.ru/VR92VEJTHA
MOIITHOCTH DJIEKTPUIECKOTO
TOoKa"
DNEeKTPUYECKHE LIETTH U

53 MOTPEOUTEH SICKTPHHICCKOI https://m.edsoo.ru/1L3KZ2XI.M
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

54 HOCTOS{HH\{J 10 MATHHITEL 11X https://m.edsoo.rw/KL1ZHIKQF
B3alMO/JICHCTBHE
Ypok-uccienoBanue

55 "N3yueHue nonei https://m.edsoo.ru/I GL7RIQOR
IIOCTOSIHHBIX MarHUTOB"
MarunuTtHoe 1oje. MarHuTHOE

56 https://m.edsoo.ru/R3XXIJCRVK

noJjie 3eMJIHN U €r0 3HaUYeHue




JUISL SKU3HU Ha 3eMiie

57

[ToaroToBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DeKTpUYECKUe 3apsiabl.
3apspKeHHbIE Tena U UX
B3aUMOJICHCTBUSL.
IToCTOSTHHBIN 2IIEKTPUYECKUN

"

TOK

https://m.edsoo.ru/RTAIIBICS

58

KonrtponbHas pabora o teme
"DnexTpuueckue 3apsabl.
3apsKEHHbIE TeNla U UX
B3aUMOJICUCTBUS.
ITocTOSIHHBIN 2IIEKTPUYECKUN
ToK" / Beepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHrlIit ypok. Pabora ¢
TEKCTaMHU TI0 TEMe
"IToCTOSIHHBIN NEKTPUUYECKUI
ToK" / Beepoccuiickas
MpoBepoyHas padbora

https://m.edsoo.rw/EQRLKPT1U

60

OmneIT OpcTrena. MaruutHoe
I0JI€ IJIEKTPUUECKOr0 TOKa
MarauTtHoe 1nose KaTyLIKH C
TOKOM

https://m.edsoo.rt/PC1DMV4ID

61

IIpumeHenue
ANEKTPOMArHUTOB B TEXHUKE.
JlaboparopHas paboTa
"N3yuenue neicTBus
MarHWTHOTO TIOJIS Ha

0.5

https://m.edsoo.rt/KGEXDIUWD




MPOBOJIHUK C TOKOM"

62

DIIEKTPOABUTATETb
ITOCTOSTHHOT'O TOKa.
Hcnonws3oBaHue
3JIEKTPOJIBUTaTEIICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHCIOpTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue u
U3y4eHue paboThl
3JeKTpoABUTaTENs"

https://m.edsoo.ruw/7VYQQDMFN

63

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHOU
uHaykuuu. Ipasumno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CrocoOs
MOJTYYCHHS IIEKTPHUECKON
SHEPTruU. DIIEKTPOCTAHLIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPIUu

https://m.edsoo.rw/LM1C70D7A

65

[ToaroToBka K KOHTPOJIBHOU
pabore 1o Teme
"DnekTpuuecKue u
MarHuTHbBIC ABJICHUS"

https://m.edsoo.ru/GFS9PNCEB

66

KonTponbhas pabota no teme
"DnexkTpuuecKue u
MAarHUTHbBIC SIBJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHylit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
saBiieHUs"

https://m.edsoo.ru/4B8GKYQ1X




68

PesepBHelit ypok. Pabora ¢
TEKCTAMU 110 TEME
"MarauTtHele aBiaeHud"

https://m.edsoo.r/ISHXTLLTXX

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME
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9 KVIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTPOHHbIE N (poBbIE
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE PeCypPChl
padoThI padoThbI

MexaHnyeckoe ABUKEHUE.

1 1 https://m.edsoo.ru/UP3188VCD
MarepuanbHas TOuKa
Cucrema orcyera.

2 OTHOCUTENHHOCTD 1 https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOTO IBUKEHHUS
PaBHOMEpHOE NpsAMOSIMHENTHOE

3 P P 1 https://m.edsoo.ru/E6SRWOZKO
JBUYKEHUE
HepaBHoMepHOE
MPSMOJIMHEITHOE IBUYKEHHUE.

4 P g 1 https://m.edsoo.ru/LO43PYTGB
CpenHsis 1 MTHOBEHHas
CKOPOCTb
[Ipsimonunelinoe

5 PaBHOYCKOPEHHOE IBUIKECHUE. 1 https://m.edsoo.ru/SKUYWCHBO0
Yckopenue
CkopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHOKEHUS. | https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctr
JlabopaTtopHast pabota
"Omnpenenenne yCKOpEHus Tena

7 TIPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFOS
JBUKEHUH 10 HAKJIOHHOU
m10cKocTH"

8 CBo0OoOHOE NajIEHHE TEJI. 1 https://m.eds0o.ru/NMQA4GGEQ




OnpiTel ["anuies

PaBHOMEpHOE NBMXEHUE 1O
oKkpy>kHOCTH. [lepron u

9 . https://m.edsoo.ru/PVRBIDTTH
yactoTa obpamienus. Jluneinas
U yTJI0Basi CKOPOCTH

E€HTPOCTPEMUTETHLHOE

10 Lentpoctp https://m.eds00.ru/OSLFGWFZY
yCKOpeHue
ITepsbiit 3ax0H HbroTOHA.

11 https://m.edsoo.ru/TADTURL3K
Bekrop cuibl
Bropoii 3akon HeroToHa.

12 . https://m.edsoo0.ru/5SA28NGVEV
PaBHozelicTByIOIIAs cuiia
Tperuii 3akon HerotoHa.

13 P https://m.edsoo.ru/XPFYG64RM
Cynepno3unus Cuil
Pemenue 3anau Ha C€HEHUE

14 HHICHHE 33191 Ha HPUMEHCHH https://m.edsoo.ru/GEM2S4HK9
3ak0oHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3amau o reme «Cuna

16 AT O TN o https://m.edsoo.ru/HML1AMNI12
YIOPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHue KECTKOCTU https://m.edsoo.ru/T4PAJAFV1
TIPYKUHBDY

18 Cuna tpeHus https://m.edsoo.ru/B4AWPRASI7
Pemenue 3amau o reme «Cuna

19 A https://m.edsoo.ru/PJIDH2DCIT
TPEHUS»
JlaGoparopHas paboTa

20 "Onpexnenenue ko3 Punuenta https://m.edsoo.ru/CS6RD8K XS
TPEHUS CKOJIbKEeHUs"

21 Permrenne 3agad mo reme https://m.edsoo.ru/VT3T38KBU




"3akonbl Hetorona. Cuna
ynpyroctu. Cuna TpeHus"”

22

Cuna TSHKeCTH M 3aKOH
BCEMHUPHOTO TATOTCHUSI.
Yckopenue cBOOOTHOTO
najIeHUs

https://m.edsoo. s/ MEETXGF6Q

23

VYpok-koHpepeHus

" JIBU>KEHUE TEJT BOKPYT
IPaBUTALIMOHHOTO [IEHTPa
(Conueunast cucrema).
lanmaktuku"

https://m.edsoo0.rui/BLGGQ9259

24

Pemenue 3agaud mo treme "Cuia
TSDKECTH Y 3aKOH BCEMHUPHOTO
TAroTeHus"

https://m.edsoo.ru/VO2GVEYAT

25

[IepBas kocmu4eckas CKOpOCTb.
HesecomocTs 1 neperpysku

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

26

PaBHOBecue MarepuaIbHON
TOUKH. AOGCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOroO
TeJla C 3aKPEIUIEHHON OChIO
BpaieHuss. MOMEHT CUJIBL.
LenTp TsxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecne MaTepuaTbHON
TOUKH. AOGCOIIOTHO TBEPAOE
teno. PaBHOBecue TBEPAOTO
TeNa ¢ 3aKPeIIEHHON OChIO
BpauieHus. MOMEHT CHJIBI.
LenTp TsxecTn

https://m.edso0.rt/GAMQW4SLS

28

Pemenue 3agay mo reme

https://m.edso00.ru/0QJSN205C




"MowmeHT cuisbl. Llentp
TsKeCTH"

[ToaroToBka Kk KOHTPOJILHOM
pabote 1o Teme

29 https://m.edso00.ru/8D7SUVXS]
"MexaHu4ecKoe JABUKEHHE.
B3aumopeiictue ten"
KontponbHas paboTa nmo Teme

30 "MexaHn4ecKoe IBYKECHUE. https://m.edso0.ru/J1IBOUJ2YG
BzaunmonetictBue Ten"
Nmnynec Tena. UMimyabc CUIBL.

31 3aKOH COXpAHCHHS HMITYIIbCA. https://m.edsoo.ru/7PISBWQD2
Ynpyroe u Heynpyroe
B3aMMOJIeiCTBHE

32 Pemterrie 32t 1o TeM,? "3akon https://m.edsoo.ru/LQO6EH8F9
COXpaHEHHUS UMITYJIbCa
VYpok-koHpepeHuus

33 "PeakTuBHOE JBUKEHUE B https://m.edsoo.ru/3UH32H4RL
MIPUPOJIE U TEXHUKE"

34 Mexaniecias pabora https://m.edsoo.ru/FCOHVOYXP
MOIIIHOCTb

35 PaoTa CHILL TKECTH, CHIEL https://m.edsoo.ru/YAH20OMDHI
YOPYTOCTH U CUJTBI TPEHUS
JlaGoparopHas paboTa
«Ormpenenenue pabOThI CHUITBI

36 TPEHUS IPU PAaBHOMEPHOM https://m.edsoo.ru/609HFE 1 P8
JBKEHUU TeJa 1o
TOPU30HTAIILHON TTOBEPXHOCTHY

37 CBsi3b HEpruH U PabOTHI. https://m.edsoo.ru/ZIFB7LSEF




[ToreHumanpHas sHEprus

Kunernueckas sneprusi.

38 Teopema 0 KHHETHYECKOM https://m.edsoo.r/ WKXL7NXVR
SHEPTHH
3aK0H COXpPaHEHUS DHEPTUU B

39 p p https://m.edsoo.u/FMM2S69EB
MEXaHUKE
JlaGoparopHas paboTa

40 «3yueHue 3aKkoHa COXpaHEHUS https://m.edsoo.ru/0TVKSKIXB
SHEPTUI
KomebarenpHoe ABMXEHNE U

41 https://m.edsoo.ru/3EQ3BHBZ3
€ro XapaKkTEePUCTUKU
3aryxaromue KojaeoaHus.

42 BrinyxaeHHbIe KOJIEOaHUS. https://m.edsoo.ru/I3ZKD2M12
Pesonanc
Marematnuecknii u

43 . https://m.edsoo.ru/O71PZDM11
NPy KUHHBINA MasITHUKA
Ypok-uccienoBaHue
«3aBUCUMOCTH IIEPUOIA

44 N pHOA https://m.edsoo.ru/BACA6R4KS
KoJIe0aHUI OT JKECTKOCTH
NPYKUHBI U MacChI TPy3a»
[IpeBpatienne s>HEPTUH TTPH

45 peppatit p p https://m.edsoo.rt/RPN7BU655
MEXAHUYECKUX KOIEeOaHUIX
JlabGopaTtopHnas pabota
«Omnpenenenne 4acToThl U

46 . https://m.eds00.ru/FV1IY2NUGC
repro/ia KojieOaHui
MPY>KUHHOTO MAasITHUKA»
JIaGopaTopHast pabora

47 patop p https://m.eds00.ru/6YGEHWS8DT

«IIpoBepka HE3aBUCUMOCTH




nepuojia KkojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
Macchl rpy3a»

MexaHn4decKkue BOJIHEL.

CBolicTBa MEXaHHYECKHUX BOJIH.

48 https://m.edsoo.ru/QHBQ3USXV
[IpononbHbIe U IONIEPEUHbIE
BOJTHBI
Ypok-koHbepeHIus

49 "N_I,exaHquCKHe Bf) JTHPL B https://m.eds0o.ru/6PNOHXSJA
TBEpAOM Teie. CelicMuuecKkue
BOJIHBI"

50 3eyk. Pacnipoctpatiertie https://m.edsoo.ru/NTZLRXDBS5
OTpakeHHE 3BYKa
Ypoxk-uccienoBanue

51 "HaOuroieHne 3aBUCUMOCTH https://m.edsoo.ru/SRPRGGZVS
BBICOTHI 3ByKa OT 4acTOTHI"

52 I'pomocts sByka ?HCOTa https://m.edsoo.rt/AOY3HSN3G
TOHA. AKYCTHUECKHI PE30HAHC
Ypok-koH(hepeHus

53 "VnbpTpa3Byk U HHGPA3BYK B https://m.edsoo.ru/AU3Z0S07U
IIPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBLHOU

54 pabore 1o Teme "3aKomb! https://m.edsoo.ru/7YAJAVSTM
coxpaHeHus. Mexanndyeckue
Kosie0aHusl ¥ BOJTHBI"
KonTponbHas padbota no teme

55 "3aKOHBI COXpAHCHHS. https://m.edsoo.ru/ZVD7744VH

MexaHnuecKkue KOJIE0aHusI U




BOJTHEI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH

58

VYpoxk-koHpepenuus "kana
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH AJIs
COTOBOI cBsI3K"

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

59

Ypok-uccienoBasue
"N3y4yeHue CBOICTB
ANIEKTPOMATrHUTHBIX BOJIH C
MOMOIIbI0 MOOUITEHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3amau Ha
OMpEJIETICHUE YACTOTHI U JITTUHBI
3J€KTPOMArHUTHON BOJIHBI

https://m.edsoo.rt/ WIGCO6QSN

61

DJIEKTpOMarHuTHas Ipupoia
cBeTta. CKOpOCTh CBETA.
BoiHoBrlIe cBolicTBa cBeTa

https://m.edsoo.rv/ZFGOBMGFX

62

UcTounukn cBera.
[Ipsimonunerinoe
pacnpocTpaHeHHUE CBETA.
3armenust Connua u JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aK0OH OTpaXEHUs CBETA.
3epkana. Pemenne 3agad Ha
MPUMEHEHHE 3aKOHa

https://m.edsoo.ru/QONUKCDOB




OTpaXCHUSA CBCTA

64

[Ipenomnenue cBera. 3akoH
IPETOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEeHHEE
OTpa’XKEHUE CBETA.
Hcnonn3oBaHue MOITHOTO
BHYTPEHHETO OTPAKEHHUS B
OINTHYECKHX CBETOBOJIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaboparopHas paboTa
"HccnemoBanue 3aBUCUMOCTH
yTJia MPETOMIICHHS CBETOBOTO
Jyda OT yIJia MaJieHus Ha
rpanute "Bo3gyx-crekino""

https://m.edsoo.ru/R80OITIOS

67

VYpoxk-koHpepeHuus
"Ucrnonap30BaHye MOJIHOTO
BHYTPEHHETO OTPAKCHHSI:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0L.9F637ZRU

68

Jluuser. Orrnyeckas cuia
JINH3EI

https://m.edsoo.ru/ZV7021. 97F

69

[Toctpoenue nzodpakeHuii B
JIMH3ax

https://m.edsoo. - u/MWU2YHLIN

70

JlaGopaTtopHnas pabota
"Onpenenenre GoKyCHOTO
paccTOSHUS ¥ ONTHYECKON
CHJIBI cOOMparoLIe JTUH3bI"

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

71

VYpok-koHpepeHIus
"OnTuyeckue JINH30BEBIE

https://m.edsoo.ru/KKVRKOP3D




npudops"

I'nas kak ontudeckass cucTeMa.

72 https://m.edsoo.ru/KP1ACIOPW
3peHue
VYpoxk-konpepenuus "ledexTor

73 3penust. Kak coxpanutb https://m.edsoo.ru/ZKWLQ3CHI
3penue"”
Paznoxenue 6emoro cBeTa B

74 crieiTp. OmkITe HeioTora. https://m.edsoo.ru/ZPRFN4D5V
CrnosxeHue CeKTpaIbHbIX
uBeToB. Jlucniepcus cBera
JlaGopatopHas pabota "OnbITbl
0 Pa3JIoKEHUIO 0eIoro cBera B

75 CHICIKIP 1 BOCHPIITTHIO UBETa https://m.edsoo.ru/ESISL6TCH
IPEIMETOB MPHU UX
Ha0JII0/IEHUU Yepe3 1[BETOBbIE
¢bunabTpeI"
VYpok-nipaktukyM "BoaHoBbIE

76 CBOICTBa CcBETa: AUCIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTEepepeHus u audpaxus”

77 Onerrst Pesepgopaa https://m.eds00.ru/P922QVFIV
IUTaHeTapHasi MOJIeIb aTOMa

78 Hoctynarst bopa. Mozexs https://m.eds00.ru/OBJPHE0G2
aroma bopa
Hcenyckanue v norniomeHue

79 cBera aroMoM. KBaHTEL. https://m.edsoo.ru/MILRTHPCO
JInnenyaTeie CIIEKTPHI

go | PowmpaKTHKyM https://m_edsoo.r/7NCLNW296

"HabOmtoieHue CieKTpoB




UCIyCKaHUs"

81 PagnoakTHBHOCTE U €€ BUILI https://m.edsoo.ru/22H32JWIM

82 CTPOCHHE ATOMHOTO 51pa. https://m.edsoo.rut/IRVFSKOFK
Hyxionnas moneins

83 PaHOaKTHBHbIC MPEBPALCHHA. https://m.edsoo.ru/RA796TPSP
H3oTomsl
Pemenue 3agau no teme:

84 "PannoaKkTUBHEIE https://m.edsoo.ru/WX2HQP2S6
npeBpaieHus"

85 [Tepuoa nmonypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koHbepeHIHs

86 "PannoakTUBHBIEC U3ITyYEHUS B https://m.eds00.ru/X1J4002C4
IpUPOJE, MEAULIMHE, TEXHUKE"
Snepupie peakuu. 3aKOHBI

87 COXpAaHEHUS 3apsST0BOTO U https://m.eds00.ru/YOQ2XMKOO0
MacCOBOT'O YHCET

88 DHEPIHs CBA3H ATOMHBIX A1CP. https://m.edsoo.ru/NSTEUFIO3
CBs13b MacChl U SJHEPTUH

89 Pemmteriue 3a124 10 TeMe https://m.edso0.ru/0D4KHLQ4T
" nepuble peakuun”
Peakuuu cunTe3a u neneHus

90 siaep. ICTOUHUKH SHEpTrUun https://m.edsoo.rt/RMBFQBND7
CoiHLa u 3BE31
VYpok-koupepenuus "AnepHas
sHepreTuka. JleincTus

91 . https://m.eds00.rut/QTNWEW90Q
PaAMOaKTUBHBIX U3ITyUYEeHUN Ha
JKUBBIC OpraHU3MBbI"

92 [ToaroroBka Kk KOHTPOJIBHOM https://m.edsoo.ru/TBOXBITUO




pabote mo Teme
"DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHEIE BOJTHBI.
KBanToBbIc siBICHHS"

KonrtponbHas pabora o teme
"DEeKTPOMarHuTHOE IOJIE.

93 https://m.edsoo.ru/SUTJAFD6U
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBric sBicHuS"
[ToBTOpEeHME, 0000IIEHNE.

94 JlabopatopHblie pabOTHI 1O https://m.edsoo.ru/2GFCLJOJ]
Kypcy "Bzaumoneiictsue Ten"
[ToBTOpeHue, 0600IIEHNE.

95 Peuiere pacteTHbIx https://m.edsoo.ru/MMINLZOSQ
Ka4eCTBEHHBIX 3a7a4 110 TEME
"TemnoBsie npoiecch”
[ToBTOpeHue, 0600IIEHNE.

96 Peutere pacteTHbIX https://m.edsoo.rt/H7HKU30G3
Ka4eCTBEHHBIX 3a7a4 110 TEME
"KIIJI TermmoBsIX aBurarencii'”
[ToBTOpenue, o6o0IIEHNE.

97 Peuterie pacteTHbIX https://m.edsoo.ru/XP2HRNAY4
Ka4eCTBEHHBIX 3a7a4 110 TEME
"KII/ snexTpoycTaHOBOK"
[ToBTOpenue, o6o0IIEHNE.

98 JlabopaTopHbie pabOTHI 1O https://m.edsoo.ru/FK30FNRHX
Kypcy "CBeToBbl€ siBIeHUS"
IToBTOpenue, o6oOIICHNE.

99 Pabota ¢ TekcTaMu 1o TemMe https://m.eds00.ru/91XS3CXDT

"3aKOHbBI COXpaHEHUS B




Mmexanuke"

100

[ToBTOpeHME, 0600IIEHNE.
Pabora ¢ Tekcrtamu o Teme
"Konebauus 1 BOJIHBL"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpeHue, 0600IIEHNE.
Pabota ¢ Tekctamu o TeMe
"CBeToBbI€e aBiIcHUA"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, 06o0IICHNE.
Pabora ¢ TekcTamu 1o Teme
"KBaHTOBas U siepHas pu3uKa'

https://m.edsoo.rt/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102
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IMPOBEPSIEMBIE ITPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pasiindaTth ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bHSH‘lCCKOG SIBJICHUC

1.3

pacrmo3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UUYECKUX SBICHUHM B
OKpY’KaloIlIleM MHUpE, B TOM 4Hcie GU3NUecKue SIBICHUS B IPUPOJE,
[P 3TOM MEPEBOAUTD MPAKTUUECKYIO 337a4y B YUEOHYIO, BBIICTSATh

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PUINIECKUX SIBICHUI

1.4

OINUCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHIONB3Ysl (pU3MUECKHe BEIMYUHBI, MPH ONHUCAHUU MPaBUIBHO
TPAaKTOBaTh (U3NUYECKUHA CMBICT HCHOJIb3YEMBIX BEIMYHH, WX
0003HaUeHUS U E€OUHUIBI (U3NYECKUX BEIMYMH, HaXOJIUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTUMHU BEJTMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEMN

(bI/I3I/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCpPU30oBaTh CBOMCTBA TCI, (I)I/I3I/I‘leCKI/Ie SABJICHUA U MPOLECCCHI,
HCIIOJIB3Yys HU3YYCHHBIC 3aKOHBI, IIPU O3TOM HAaBaTb CJIOBCCHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alucCbhiBaTb €0 MATEMATHYCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PU3UUCCKHUE SBICHUS, MPOIIECCHI U CBOMCTBA TEII, B TOM
Yylyclie MU B KOHTEKCTE CHUTyallil MPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATH MPUUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH
o0bsicHeHHEe W3 | — 2 JIOTMYECKHMX IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOHCTBA (PU3WYCCKUX SIBICHUH, (PU3UYIECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

peuiaThb paCLIéTHBIe 3aJa4u B 1-2 ,HeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHBI U




dbopMynbl, CBS3bIBaOIIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE
aHajaM3a yCJIOBMS  3aJayd  3alMChIBATh  KpPaTKOE  YCIIOBHE,
MOJICTABIIATh (U3UUECKUE BEIWYMHBI B (DOPMYJIBI M TPOBOIUTH
pacuéTbl, HAXOIUTh CIPaBOYHBIC JaHHbIE, HEOOXOAMMBIE JUIS
peuieHuss  3a1a4, OLICHUBAaTh  PEAIUCTUYHOCTH  ITOJIYYEHHOH

(bu3nuecKoil BeIUYNHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(¢U3NYeCKUX METOJ0B, B OINWCAaHUM WCCICAOBAaHHUS BBIIEIATDH
MpoBepsieMoe  MpEenArnoyiokeHue  (TUmoresy),  pazauyarb U
MHTEPIPETHPOBATh MOJYYECHHBIH pe3yNbTaT, HaXOAUTh OMIMOKU B

XOJE€ OIIbITa, A€JaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

NPOBOANTH OMBITHI O HAOMIOACHHWIO (U3MUCCKUX SBICHUH WIN
¢usnueckux  CBOMCTB  Tem:  (popMynupoBaTh  MPOBEpSEMBbIC
NPEANONIOKEHUS,, COOMpaTh YCTAaHOBKY W3  IPEJIOKECHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 OTBITa U (POPMYJIMPOBATH BBHIBOJIBI

1.10

BBITNIOJHATH MPSMBIE U3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
1M (poBbIX MPUOOPOB, 3aMUCHIBATh [TOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHU I

1.11

NPOBOJUTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOH  (PU3UUECKOil
BEJIMYUHBI OT JPYrol € MCIOJb30BAaHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM YyUeOHOTO HCCIIEAOBaHMs, COOMpaTh
YCTAHOBKY M BBIIIOJHATh H3MEPEHMs, CIEAys NPEII0KEHHOMY
IaHy, (UKCUpOBaTh pe3ydbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(GU3NYEeCKUX BETUYMH B BUJIE MPEIIOKEHHBIX TaOJIHIl U TPaHKOB,

ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM UCCICAOBAHU

1.12

IIPOBOJIUTh KOCBEHHBbIE M3MEpEeHMsI (U3NYECKUX BEIUYMH, CIELys
MPEMIOKECHHOM  MHCTPYKLMHM: IIPYM  BBIIOJHEHUH HU3MEPEHUHN
coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBIYMCIIATH 3HAYCHHE

HCKOMOM BEIITMYUHEI

1.13

coOmogaTh TpaBWia TEXHUKHM Oe30macHOCTH Impu pabore ¢

abopaTOpHBIM 000PYTIOBAaHUEM

1.14

YKa3bIBaTb IHPHUHIMIILI }IeﬁCTBHH HpI/I60pOB N TCXHUYCCKUX
yCTpOI‘;ICTB, XapaKTCpPU30BaTb MPHUHIIUIIBI ,Z[CI>'ICTBI/I$I HN3YUYCHHBIX
HpI/I60pOB N TCEXHUYCCKUX yCTpOfICTB C IIOMOIIBIO HX OIIMCaHMH,

HUCIOJIB3YysA 3HAHUA O CBOMCTBaAX (bI/I3I/I‘-ICCKI/IX SIBIICHUH U




HeoOXouMbIe (PU3MYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TpUMEpHl (HaXOAWTh WH(GOPMALMIO O TpUMEepax)
MPAKTUYECKOTO  HCIOJIb30BaHUA  (PU3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil  OoOecredeHus: Oe30MacHOCTH  IPH
oOpaimieHuu ¢ TOpubopaMHd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPY KaIOIIEH cpenie

1.16

OCYILECTBIISATh OTOOP UCTOUHUKOB MH(pOpMaLuu B ceTH MHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUU M IyTEM CPaBHEHMS Pa3IUYHBIX MCTOYHUKOB
BBIICJIATh MH(POPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEUNBON MM

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCIIOJIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHONOITYJISIPHYIO ~ JIUTEparypy  (DU3MYECKOro  CoAepKaHus,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTtu HWHTepHeT, BiaxeTh
npuémamu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHus

nH(pOpMaIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC M YCTHBIC COOOIIECHUS
HA OCHOBE 2 — 3 WCTOYHMKOB HHGpopMaruu (U3HIECKOTO
CoJIepKaHusl, B TOM YHUCJI€ MyOJUYHO JeNIaTh KPaTKue COOOIIEHUS O
pe3ynbTaTtax MPOEKTOB WM YYEeOHBIX HCCIEIOBAHUN, TPU HTOM
rPaMOTHO HMCIIOJb30BaTh M3YUYEHHbI MOHATUWHBIA ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATh BBICTYIIJICHUC Hpe3eHTaHI/ICI7I

1.19

MpPU  BBINIOJIHEHUM  y4€OHBIX TPOEKTOB W  HCCIEAOBaHUMN
pacripeieniath  O0SI3aHHOCTM B TpPyIIle B  COOTBETCTBUM C
IIOCTAaBJICHHBIMH 3a7adyaMH, CJICIOUTH 3a BBITIOJIHEHHMEM ILIaHA
IelcTBUI, aJeKBaTHO  OIIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JIeSITETLHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE

B3aUMOJICYICTBUE, YUUTBIBASI MHEHHUE OKPYKAOILIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMbI OCHOBHOT0 00111er0 00pa3oBaHusl




1.1

HCIIOJIBb30BaTh IIOHATHUA

1.2

pasiinidaTth ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bHSH‘ICCKOG SIBJICHUC

1.3

pacrmo3HaBaTh MpPOSBIECHUE H3YYEHHBIX (PU3UUECKUX SBICHHUHA B
OKpY’KaloIleM MHUpE, B TOM 4Hcie (U3NUecKue SIBICHHUS B IPUPOE,
P 3TOM MEPEBOAUTD NMPAKTUUECKYIO 337auy B YUEOHYIO, BBIIETATh

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKM) (PUINIECKUX SIBICHUI

1.4

OINUCHIBaTh M3YYCHHBIE CBOWCTBA Tel W (PU3HUECKUE SBICHMS,
UCTIONB3Ysl (PU3MUECKHe BEJIWYUHBI, MPH ONHCAHUU MPABUIBHO
TPaKTOBaTh  (U3WYECKHH  CMBICI  MCIOJB3yEMbIX  BEJIMYMH,
0003HaUYeHUS W E€OUHUIBl (PU3NYECKUX BEIMYMH, HaXOJIUTh
(dopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTMMHU BEJTMYUHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEMN

(bI/I3I/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCpPU30BaTh CBOMCTBA TCI, (1)I/I3I/I‘leCKI/Ie SABJICHUA U MPOLECCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM HAaBaTb CJIOBECHYIO
q)OpMyJ'II/IpOBKy 3aKOHa MW 3alucChiBaTb €0 MATEMATHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3MUYECKUE MPOIIECCHI ¥ CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
1 — 2 Joru4eckux IaroB ¢ MOMOIIbIO 1 — 2 M3yUYEeHHBIX CBOMCTBa

¢bu3nUecKux SBICHHUH, PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3a7auu B 2 — 3 NEHCTBUS, UCIIONIb3Ys 3aKOHBI U
dbopMyIbl, cBsi3bIBaOlIME (U3MUECKHE BEJIUYUHBL: HAa OCHOBE
aHaJIM3a YCJIOBMSI 3aJauM 3alUCBIBATh KPATKOE YCJIOBUE, BBIABIATH
HEJOCTAaTOK JaHHBIX JUIS pElIeHUs 3a/ayd, BBIOUPATh 3aKOHBI U
bopmybl, HEOOXOAUMBIE JUISl €€ pelIeHHs, MPOBOAUTH PacuéThl U
CpPaBHMBATh IIOJIy4YEHHOE 3HAuYeHUE (PU3UUECKOW BEIMYUHBI C

HU3BCCTHBIMHU JaHHBIMH

1.8

pacro3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOIIH
(bu3NYeCKUX METOJOB, MCHOJb3Ysl ONHMCAHWE HCCIeI0BaHus,
BBIJIEJIATH IIPOBEPAEMOE NIPEAIIONIOKEHUE, OLICHUBATD IIPAaBUIILHOCTh

mopsaKa nMpoBCACHUA UCCIICOBAHUA, ACTIATh BHIBO/bI

1.9

IMPOBOAWTL OIIBITBHI IIO Ha6J'II-O)IeHI/IIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUM WIH




(du3MYecKUX  CBOWCTB  Te:  (OPMYIHpPOBATH  MPOBEPSICMBIC
NPEIINON0KEHUs, COOMpaTh YCTAHOBKY U3  MPEAJIONKCHHOTO

000pyI0BaHUS, OIIMCHIBATH X0 OMBITa U ()OPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATL HNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMECM aHAJIOTI'OBBIX
npuOOpoB U  JNaTYMKOB (U3MYECKUX BEIUYMUH, CPaBHUBATh
pe3yNbTaThl  W3MEpPEHUuH ¢ yd4€ToM 3aJaHHOW  aOCOIIOTHOU

MNOTpCIIHOCTHU

MPOBOJIUTH  HMCCIICIOBAHUE 3aBHUCHMOCTH OJHON  (hHU3UYECKOM
BCIIMYUHBI OT IprFOﬁ C HCIIOJIBb30BaAHHUEM HpSIMBIX HSMepeHHﬁI
MJIAHUPOBATh HCCIEOBAHUE, COOMPATh YCTAHOBKY M BBIMIOJHITH
U3MEPEHUus, Cleaysd MpEeAJoXKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yAbTaThI IOJIYYCHHOW 3aBUCUMOCTH B BHJIC TaOIUIl U TPaHUKOB,

ACJIaTh BBIBOJALI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE M3MEpeHHs  (U3UUYECKUX  BEIUYHH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJENys IPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOmogaTh TpaBWia TEXHUKH O€30macHOCTH Tmpu  pabore ¢

1abopaTopHBIM 000pyIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha MX OMHMCAHMS, HCIIOJIb3YS
3HaHHA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(bHSI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacIo3HaBaTh IPOCTHIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIILHBIE
PUOOPBI MO CXEMaM U CXEMaTUYHBIM PUCYHKaM, COCTABIISTh CXEMBI
JJEKTPUYECKUX LEeNeld C IOCIEAOBATEIbHBIM M IapaJuIeIbHbIM
COEJMHEHUEM DJIEMEHTOB, pa3iuyas YyCIOBHblE OOO3HAYEHHUS

OJICMCHTOB JJICKTPUYCCKUX L[eHefI

1.16

NPUBOAUTH TpPUMEpHl (HAXOOUTh HHPOPMALMIO O IPHUMEpax)
NPAaKTHYECKOTO  HUCIOJIB30BaHUS  (U3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil oOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHUu C TpuOOpaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEN cpefie

1.17

OCYIIECTBIISATh TOUCK HHPOpMaHUu (HU3UIECKOTO COJCPKAHHS B




cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHHUS
JONOJTHUTEIbHBIX HMCTOYHHKOB BBIJEIATh HMH(POPMALMIO, KOTOpas

SBJIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEJOCTOBEPHOM

1.18

UCIIONIb30BaTh TMPU BHITIOJHEHUHM Y4YeOHBIX 3aJaHWii HAy4IHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COAEPIKaHUS, CHPaBOYHBIC
Marepuanbl, pecypcbl cetu HWHTepHeT; BAaAeTh NPUEMAMH
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3laBaThb COOCTBEHHBIC IHCBMEHHbIE W  KpaTKHe YCTHBIC
cooOmieHusi, 00o0mas uHpOpMaIMI0O U3 HECKOJIBKUX HCTOYHHUKOB
(bU3NYECKOTO CoAepKaHUsl, B TOM YHCIE MyOIMYHO MPEACTaBIATH
pe3yJIbTaThl IPOEKTHOM MIIM UCCIIEN0BATEIbCKON NEATENBHOCTH, IPH
9TOM TPaMOTHO HCIIOJb30BATh W3YyYCHHBIM IOHATUMHBIN anmapar

Kypca (pu3MKHU, COPOBOXK/IAaTh BBICTYIUICHHUE IPEe3eHTaluen

1.20

IIPY BBINOJHEHUH YY€OHBIX MTPOEKTOB U MCCIEA0BaHUN (PU3MUECKUX
MPOIIECCOB paclpeeNaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBHUHU C
ITOCTaBJICHHBIMHM 33Ja4aMM, CJIEAWTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIQJ] B JEATEJBHOCTh TPYIIBl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIASL  T'OTOBHOCTH

paspemniath KOHMIUKTHI

9 KUIIACC

Kon
MpoBepsAeMOro
pe3yJbTara

HpOBepHeMble NpeaAMETHbIC PE3yJabTaTbl 0CBOCHUSA OCHOBHOI
06pa30BaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOTI'O o0mIero 06p330BaHI/IH

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pas3iniaTthb ABJICHUA IO OIIMCAHHWIO UX XaPaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC @Hanecxoe SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE HW3YUYEHHBIX (U3NUECKUX SIBJICHUN B
OKpY’KarollleM MHpe, B TOM 4uucie GU3NYecKue SBICHUSI B IPUPO/IE,
[IPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BHIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUCCKUX SIBICHUI

1.4

OIMUCbIBATH H3YYCHHLIC CBOWCTBA TEI H (1)1/131/1%01(1/16 SIBJICHUS,




UCTIONB3ysd (pU3MUYECKHe BENUYMHBI, MPH OMHCAHUU TPABMIBHO
TPAaKTOBaTh  (PU3MYECKMH  CMBICI  MCIOJB3yEMbIX  BEJIMYMH,
00O3HaYeHHS © eIWHHUIBI (U3NYECKUX BEJIMYUH, HAXOIUTh
(bopMybl, CBS3BIBAIOLIME JaHHYI (U3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH TpaUKK N3yUYEeHHBIX 3aBUCUMOCTEH

(bI/ISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCpHU30BaTb CBOMCTBaA TCII, (bI/I3I/I‘l€CKI/Ie SIBJICHUS WU IIPOLCCCHI,
HUCIOJIB3YSA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'[PIpOBKy 3aKOHa MW 3alnuchiBaTb €ro MareéMaTHYCCKOC

BBIPAKEHUE

1.6

OGBHCHHTB (1)I/I3I/I‘-I€CKI/IG Hpoueccm )41 CBOﬁCTBa TCJ, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalluii TMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISABJIATH HpI/I‘II/IHHO-CHCILCTBeHHbIG CBA3U, CTpOI/ITL OG’bHCHeHI/Ie nu3
2 — 3 JIOrMYEeCKHX IIaroB ¢ MOMOIIbIO 2 — 3 M3yYEHHBIX CBOMCTBA

¢bu3nuecKux SBICHUM, GPU3NUIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3ahauu (ONMparouiyecs Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCHOJb3ysl 3aKOHBI M (QOPMYJIbL, CBS3bIBAIOIINE
¢u3nueckue BENUMYMHBL: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/laud
3alUChIBaTh KPaTKOE YCIOBUE, BBIABIATH HEOCTAIOLIUE WU
130BITOYHBIE JaHHbIE, BBIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE
JUIS pElIeHUs, IPOBOJAUTh PAcu€Thl U OLIEHUBATh PEATUCTUYHOCTH

IMOJIYYCHHOT' O 3HAaUCHUA (I)H3H‘l€CKOfI BCJIIMYHHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOKHO PpCHIMTb IIpK ITOMOIIU
(1)I/I3I/I‘~ICCKI/IX MCTOAOB, UCIIOJIB3Ys ONMMCAHUEC NUCCICA0OBAHUS, BBIACTIATD
MMPOBEPACMOC TIPCAIIOJIIOKCHHUC, OLICHUBATL IIPABUJIBHOCTL IIOPAJIKA
IMPOBCACHUA MCCICAOBAHHA, [OCJIaTb BbBIBOABLI, HWHTCPIPETUPOBATH

PE3yJIbTAThI Ha6J'IIO,Z[eHPII>i H OIIBITOB

1.9

MPOBOAMUTH OMBITHI MO HAOTIOACHHUIO (PU3UUECKUX SIBICHUN WU
(U3NIECKUX CBOWCTB TEIl: CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 0O00PYI0BaHMSI, OMHUCHIBATH X0 OMBITA U €r0

pe3yabTaThl, (GOPMYITHUPOBATH BHIBOIBI

1.10

IPOBOJIUTH TNPU HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEpEHUid,
OIIpeAeysisl cpeaHee 3HAueHHe HM3MepseMoi BenuuuHbl ((poxycHoe
paccrosiHie coOuparomield JIMH3bI), 000CHOBBIBaTh BHIOOpP criocoda

MU3MEPEHHS (M3MEPUTEIHHOTO MprUOopa)




1.11

IIPOBOAMTH HUCCIIEJOBAHUE 3aBHCUMOCTEN (DU3MUECKUX BEIUYHMH C
UCTOJIb30BAaHUEM MPSIMBIX U3MEPEHUM: IUIAaHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHI
MOJyYEHHOM 3aBHCHMOCTH (M3UYECKUX BEIMYMH B BHUJE TaOIUIM

Fpaq)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE HM3MEpPEHHS  (U3UUYECKUX  BEIUYHH:
IUIAaHUPOBaTb ~ M3MEpEeHHus,  coOupaTb  3KCIEPHUMEHTAJIbHYIO
YCTAHOBKY U BBINOJHATH H3MEPEHMs, CIEAys MPEI0KEHHON
UHCTPYKUUHU, BBIYKUCIIATH 3HAYCHUEC BEIMYMHBI U aHAJIU3UPOBATH
[IOJIyYEHHBIE PE3yJNbTaTbl C YYETOM 3aJaHHOM IOIPELIHOCTH

U3MEpPEHUI

1.13

coOmolaTh TpaBWIa TEXHUKHA O€30macHOCTH TpH  pabore ¢

1a00opaTOpPHBIM 000pyT0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MYECKHX MOJeNneil:
MaTepuajibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJeb aToMma,

HYKJIOHHasg MOACJIb aTOMHOT'O spa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha UX ONMCAHUSA, UCIONb3YS
3HaHUS O CBOWCTBaX (M3MYECKUX SBICHUA H HEOOXOIMMEBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMEPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMBl M CXEMaTUYHbIE PUCYHKH H3YyUYEHHBIX
TEXHUYECKHX  YCTPOWCTB,  M3MEPHUTEIBHBIX  NPUOOPOB |
TEXHOJIOTUYECKUX MPOLECCOB NPU PELICHNH Y4eOHO-IPAKTUYECKUX
3a7a4, ONTUYECKHUE CXEMBI JIJIsl TOCTPOSHUS M300paKeHUH B IIIOCKOM

3epKajie u coouparouieil 1mH3e

1.17

MPUBOAUTE TPUMEPHl (HAXOIUTh HMHPOPMAINMIO O TPUMEpPaAx)
MMPaKTUYICCKOT'O HUCITIOJIB30BaHUA (1)I/ISI/II-I€CKI/IX 3HAHUU B
MMOBCETHEBHOW KW3HHM i1 oOecrieueHuss O€30MacHOCTH TIPH
oOpameHuu ¢ TpubopaMud UM TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.18

OCYIIECTBIIATh MOUCK HMH(MOpMAIMKU (PU3UUECKOTO COACpKaHUS B
cetu IHTEepHET, caMOCTOATENbHO (HOPMYIHPYsI MOMCKOBBIN 3ampoc,

HaxoauThb nyTH onpeaciicHud  JOCTOBCPHOCTHU HOqueHHOﬁ




nH(OpMaIMM HA OCHOBE MMEIONIMXCSI 3HAHWUW U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCNOJb30BaTh IPHU BBHINOJIHEHUH YYeOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3HMUECKOTO COJCpKaHMUs, CIIPAaBOYHbIC
MaTepuaibl, pecypchl ceTu VHTepHeT; BianeTh NpuUéMamu
KOHCITIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HH(POPMAIIUHN U3 OHOM

3HAKOBOW CHUCTEMBI B APYTYIO

1.20

cO3/1aBaTh COOCTBEHHBbIE NMHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE WH(pOpPMAMU M3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO
coJiepKaHusl, MyOJIMYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON MU
UCCIIEIOBATENbCKOM  JI€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCMOJIb30BaTh M3YyYEHHBIM TOHATUMHBIN ammapaT HW3y4yaeMoro
pa3znena (U3MKUA U COMPOBOXKIATH BBICTYIJICHHE IPE3CHTALUCH C

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IIPY BBINOJHEHUH YY€OHBIX MTPOEKTOB U MCCIEA0BaHUN (PU3MUECKUX
MPOIIECCOB paclpeeNaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBHUHU C
ITOCTaBJICHHBIMHM 33Ja4aMM, CJIEAWTh 3a BBIIOJHEHUEM IUIaHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIQJ] B JEATEJBHOCTh TPYIIBl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIASL  T'OTOBHOCTH

paspemniath KOHMIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nesa

Kox
3JIEMEHTA

[IpoBepsiemble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®usznka — Hayka O HpupoAe. SIBieHus NpUpOIBI.
dusnyeckue SABICHUS: MEXAaHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeMUUMHBL M3MepeHue Qu3MUECKUX
BenuunH. ®Pusmueckue npubopsl. Ilorpemuocts

u3MepeHuii. MexayHapoaHas CUCTeMa eUHULL

1.3

EcrecTBeHHOHAY4HBI METOJ| MO3HAHUA: HAOJIIOEHUE,
IIOCTaHOBKA HAyYHOT'0 BONIPOCA, BBIIBHIKEHUE THIIOTES,
OKCIEPUMEHT [0 MpPOBEPKE THUIIOTE3, OOBICHCHHE

HAOJIFOJAEMOT0 SIBJICHUS

1.4

Onucanne PU3NYECKHUX SBICHUN C TIOMOIIBIO MOIeTeH

1.5

[IpakTuueckue padbOThI:
N3mepenne paccTossHUN.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEa.
Onpenenenne pa3MepoB MaJbIX TEJ.
H3mepenne TeMIepaTyphbl npu TTOMOTITHA

KUAKOCTHOT'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHne BemecTBa: aroMbl W MOJIEKYJBI, HX
pa3zMepsl. OmbITH, JOKa3bIBAIOIIME JAUCKPETHOE CTPOCHUE

BE€IICCTBA

2.2

JBmwxkenune wyactul BemiecTBa. CBS3b CKOPOCTH
JBW)KEHUS 4YacTULl C TeMIeparypod. bpoyHOBckoe

nBIKeHue, 1uddy3us

23

B3aHMOH€ﬁCTBHC YacTull BCUICCTBA: MPUTAKCHHUEC U

OTTAJIKNBaHHC




ArperaTHHe COCTOSAHUA BCLICCTBA: CTPOCHUC I'a30B,

KuakocTed U TBEPABIX  (KPUCTAIUIMUECKHUX)  Tell

24 B3anMOCBsI3p MeEXIy CBOWCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX U HMX AaTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OCo0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI

[IpakTuyeckue paboOTHI:
Onenka pauaMeTpa aroMa METOIOM psJoB  (cC
UCTonb30BaHueM ororpaduit).
2.6 OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUS

ra3os.
OnbITel 1O OOHApPY)KEHUIO  JICUCTBUS  CHII

MOJICKYJISIPHOT'O MPUTAKCHUA

JIBVDKEHUME U B3AUMOJIEUCTBUE TEJI

11 Mexannueckoe NIBIDKECHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKCHHE
32 Cxopoctb. CpenHsiss CKOPOCTh NP HEPABHOMEPHOM
' JIBUKEHUH. Pacy€T myTH ¥ BpeMEeHH IBUKEHUS
SBnenne nHepuuu. 3aKOH MHEpUUHU. B3anMonelicteue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa UHEPTHOCTHU Teja
14 [InotHOCTE  BemecTtBa. CBA3b  IUIOTHOCTH  C
' KOJINYECTBOM MOJIEKYJI B €TUHHIIE 00bEMA BEIIECTBA
3.5 Cua Kak XapakTepUCTHKA B3aUMOICHCTBHS TN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MTOMOILBIO TMHAMOMETpPA
37 SBnenue TAroTeHus U cuia Tsokectu. Cuiia TSXKeCTH
' Ha Apyrux manerax. Bec rena. HesecomocTs
33 Cuna tpenusa. TpeHHe CKOJbKEHUS U TPEHHE IMOKOA.
' Tpenue B IpUpoOAE U TEXHUKE
3.9 CnoxxeHue Ccwuil, HapaBJIICHHBIX MO OJHOM MIPSIMOM.
' PaBHOelicTBYIOIIAsA CUIT
310 [IpakTuueckue paboOTHI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS




(mapuka B KUAKOCTH, MOJAEITH DJICKTPUUECKOTO
aBTOMOOWIIT W Tak pganee). OmpeneneHue CpeaHen
CKOPOCTH CKOJBbXEHHs Opycka WIM IIapukKa Io
HaKJIOHHOW IJIOCKOCTH. OrmnpenesieHue IUIOTHOCTH
TBEPIOTO Tena. OIIBITHI, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTH pacTsbKeHus (Aegopmaliiu) npy>KuHbl OT
NPUIOKEHHOW cuiibl. OMBITH, JAEMOHCTPUPYIOIIHE
3aBUCHMOCTDH CHJIBI TPEHHS CKOJIBKEHHUs OT Beca Teja

1 XapaKTCpa CONPUKACAOIINXCS HOBerHOCTeﬁ

Ousnueckue ABJICHUS B IPUPO/IE: TPUMEPHI IBIKEHHS C

3.11 Pa3IMYHBIMU CKOPOCTSIMHU B >KUBOM U HEKUBOU IIPUPOJE,
JIEUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHnyeckue ycTpoicTBa: AMHAMOMETP, NOIIIUITHUKI

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/IC TBép,Z[OFO tena. CrocoObl YMCHBIICHUA U

YBCIIUUYCHUA OAaBJICHUA

4.2

I[aBJICHI/Ie raa. 3aBUCHMOCTh JaBJICHHA Ta3a oOT

0o0BEMa, TeMIiepaTypbl

4.3

[lepenada naBiaeHust TBEPABIMU TEIAMH, KUIKOCTIMH

u razamu. 3akoH [lackamnsa. [TueBMaTrnyeckre MalInHbI

4.4

3aBUCHMOCTh JABJICHUS IKUAKOCTH OT TIyOUHBI
I'mapocraTnueckuit MapaJioKc. CooOmaroruecs

COCyHbI. FI/II[paBJII/ILICCKI/IC MCEXaHU3MBI

4.5

Atmocepa 3emnum U atMocepHOe J1aBJICHHE.
[IpuunHbl CyliecTBOBaHMSI BO3AYLIHONW  0O0OJOYKH
3emun. OmneiT Toppuuennu. 3aBUCUMOCTh
aTMoc(epHOro NaBj€HUS OT BBICOTHI HaJl YpOBHEM

Mopst

4.6

N3mepenue armocdepnoro aasnenus. [Ipubopsr amns

MU3MEPEHUs aTMOC(EPHOTO JTaBJICHUS

4.7

JleficTBHE JKMIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. Boznyxomnnasanue




4.9

[IpakTryeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAEC OT
o0béMa NOrpyX EHHOW B JKUIKOCTb YAaCTU Tela.
OmnpeneneHue BBITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH
Ha Telo, IOrpyXEHHOoe B KUAKOCTh. [IpoBepka
HE3aBHCHMOCTH BBITAJIKMBAIOIIEH CHIIBI, JEMCTBYIOIIEN
Ha TeJNO0 B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTb  BBITAJIKHUBAIOIICH
CHWJIBI, IEMCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BEMA
NOTPYKXEHHON B JKUJKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoncTpyupoBanue — apeomerpa  Wiu
KOHCTPYMPOBAaHHE JIOAKM W  oOmpeleiacHue  e€

Ipy30N0AbEMHOCTH

4.10

®dusnueckue  SABIEHUS B MNPUPOJIEC:  BIUSHHE
aTMoc(epHOrO JaBIIEHUS Ha JKMBOH OpraHu3M,

TUTaBaHHUE PBIO

4.11

TexHuYecKue YCTPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJIONPOBOAA, THAPABIMYECKHI Tpecc,
MaHOMETp, 0apoMeTp, BEICOTOMEp, MOPIIHEBON HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPTUA

5.1 Mexanunyeckast pabota
5.2 Mexannueckass MOITHOCTh
53 [IpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAs
' MI0CKOCTh. [IpaBuio paBHOBecHS pbluara
5.4 [IpumeneHure paBuiia paBHOBECHUS pblyara K 0JI0Ky
«3onoroe  mpaBwio»  MexaHuku. Koadduuuent
5.5 MOJIE3HOTO JIEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHas SHEPTUH TeJa, TOTHATOTO HaJ 3eMIIEH
5.7 Kunernueckas sHeprus
53 [Tonnas mexanuueckasi FHEprus. 3aKOH U3MEHEHHS U
' COXpAaHEHHUS MEXaHUYECKON SHEPTUH
5.9 [IpakTuueckue pabOTHI:




Onpenenenne  paboTbl  CUJIBl  TPEHUS  IpHU
pPaBHOMEPHOM JIBJKEHMM Tejla IO TOpPU30HTAJIbHON
NOBEepXHOCTU.  McciienoBaHne  yClOBUM — paBHOBECHS
peiuara. M3mepenue KIIJ[ HakJIOHHOM IJIOCKOCTH.

N3yuenue 3axoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUS B npupoac: pbHaru B TCIC

5.10
YyeJloBeKa
TexHuueckue yCTpOICTBA: pblUar, MOABUKHBIA U
5.11 HETMOABUKHBIN OJI0KHM, HAKIIOHHASI TNTIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COePKAHUS
pasjiena 3JIeMeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KHHETHYECKOM
61 TEOpUH CTPOEHHs BewiecTBa. Macca U  pa3Mmepsl
' MoJieKyd. OmnbIThl, IMOATBEPXKAAOIINE OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO U Tra3000pa3HOro
6.2 cocTosHu# BemecTBa. Kpucrammmueckue u amopdHbie
Tena
OOBsicHEHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPBIX TEI
6 6.3 Ha OCHOBE TMOJIOKEHUH MOJEKYJIIPHOKMHETUUECKOM
TEOPUH
6.4 CmaunBaHuE U KalWUISIPHBIE SIBJICHUS
6.5 TennoBoe paclIMPEHHE U CKATUE
66 Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTHIO
' TEIJIOBOTO JABMKEHUS YaCTHI]
BryTtpeHnHss SHEPTHsL. Crioco0sl U3MEHEHUS
6.7 BHYTPEHHEH SHEPIrUM: TEIUIONepeaadya U COBEPILCHHE
paboThI




Buast TEeIIoNepeIauu: TEIUIONPOBOAHOCTD,

o8 KOHBEKIIMSI, U3Ty4eHUe
KommyecTtBo  TemoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BElIECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OanaHca
611 [InaBnenne ¥  OTBEpAECBAaHUE  KPUCTAIIIMUYECKHX
' BEUIECTB. Y IeNIbHAs TEIUIOTA MJIaBICHUS
[TapooGpazoBanne u  KoHAeHcauus. Mcnapenue.
612 Kunenue. VYpaenbHas Termiora napooOpa3oBaHHUs.
. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(PEPHOTO
JTaBJICHUS
6.13 BnaxHocTths BO31yxa
6.14 OHeprus TOIMBa. Y IeJbHas TENJI0Ta CrOPAHUS
[Tpuntunel  pabotel  TerioBblx  aurareneid  KITJ]
6.15 TEIUIOBOTO JIBUTaTelNs. TeruioBble JBUTATENN U 3aluTa
OKpYXKaroIIel Cpeabl
3aKOH COXpaHEHUs M IPEeBpallleHUs] SHEPruv B
6.16
TEIUIOBBIX IIpoLeccax
[TpakTnyeckue paboTHI:
OnbiTBl 1m0 OOHApy)XEHUIO  JOCHCTBHUA  CHJI
MOJIEKYJISIPHOTO IPUTSKEHHUS.
OnbIThI 110 BBIPAIIMBAHUIO KPUCTAJJIOB IOBapEHHOMN
COJIM MJIM caxapa.
OnbITel MO0 HAOMIONEHUIO TEIJIOBOTO PaCIIMpPEHHs
6.17 ra3oB, JKUJKOCTEH U TBEPIBIX TEII.

Ornpezenenne naBJIeHNs BO3yXa B OJJTIOHE MIMPHUIIA.

OnBIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBIICHUS
BO3/lyXa OT €ro 00bEMa U HArPEeBAHUS WA OXJIaKICHUSI.

[IpoBepka runoressl IMHEHHON 3aBUCUMOCTH JIJIMHBI
CTOJOMKA >KUJIKOCTH B TEPMOMETPUYECKOU TpyOKe OT

TEMIEPATYPHI.




HabGmonenne usmeHeHUs] BHYTpEHHEN 3HEPTUU Tela

B pe3yJibTaTe Terionepenayl U paboThl BHEITHUX CHIL

Hccnenosanue SIBJICHHUA TEI000MeEHa IIpu

CMEIIMBAHUU XOJOJAHON U rOpsYEr BOJIBI.

OHpCI{@HGHI/IC KOJMYCCTBA TCIUIOTHI, ITOJYYCHHOTO

BOJIOM MpH TEIJIOOOMEHE C HArpeTbiM MeTaTIMYEeCKUM

AJTUHIPOM.

OnpezencHue yaeIbHOM TETTOEMKOCTH BEIISCTBA.
HccnenoBanue npoiiecca UCapeHHs.
OmnpeneneHre OTHOCUTEILHON BIQXKHOCTH BO3/IyXa.

Onpez[eneHI/Ie YﬂeHLHOﬁ TCIJIOTHI IIJIABJICHUA JIbJA.

6.18

®u3nyeckue SBJICHUS B TMPUPOJAE: IOBEPXHOCTHOE
HATSOKCHUE W KalMWUIAPHBIC SBJICHHS B MPHUPOJE,
KPHUCTAJUTBI B IPUPOJIE, M3nyueHue ColHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHWE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckue YCTPOMCTBA: KalWUIAPBL, IPUMEPHI
HCIIOJIB30BAHUS KPUCTAIIOB, KUJAKOCTHBIA TEPMOMETD,
JAaTYMK TEMIEpPaTypsl, TEPMOC, CUCTEMA OTOIUICHHS
JIOMOB, TUTPOMETPHBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUS

7.1 Onektpuszanus Tei. JBa poaa 3JeKTpUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX Tenl. 3akoH KyioHa

7.2 (3aBHCUMOCTb CHJIBI B3aMMOJIECHCTBHS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUSL MEXKAY TEIaMH)
DnexTpuueckoe oe. HarnpsixénnocTs

7.3 anekTpudeckoro mois. IlpuHnun — cynepno3sunuu
AJIEKTPUIECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snextpuueckux 3apsiioB. DJIEeMEHTapHbIN

7.4 anexTpudecknui 3apsa. Ctpoenue aroma. IIpoBogHuKM
U TUDJIEKTPUKH

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa




ONEeKTpUYECKU  TOK.  YCIIOBUSL  CYLIECTBOBAHHS

76 3JIEKTPUYECKOTO TOKA. ICTOUHHMKHN NOCTOSIHHOTO TOKa
[HerictBus 3IEKTPUYECKOIO TOKa (TenoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTpUYECKUH TOK B
JKUJKOCTSX M rasax
- Onektpuueckas 1menb. Cuia Toka. DJIEKTPUYECKOE
' HaIpsKeHUE
79 CormnpoTuBieHue MPOBOJIHUKA. VYnenbHoE
' COTIPOTHBIICHNE BEIIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DNIeKTpUYECKHE e U MOTPEOUTETN DIICKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuThl. B3anmoelicTBre MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe moje. MarHutHoe mojie 3eMJIM U €ro
' 3HAUEHHUE JUIs )KM3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOE 1M0JI€ 3JIEKTPUYECKOTO
' ToKa. [[puMeHeHne 2eKTPOMArHUTOB B TEXHUKE
JlelicTBME MAarHUTHOTO IOJS HA MNPOBOJHHUK C TOKOM.
17 DIIeKTpOABUTATENh TOCTOSTHHOTO TOKA. Mcmonp30Banme
' 3JIEKTPOJIBUTaTeNiell B TEXHUYECKUX YCTPOMCTBAx M Ha
TpaHcIopTe
Onbitel  Dapaness.  SIBiaeHUE  DJIEKTPOMArHUTHOM
7.18
uHaykiuu. [pasuio Jlenna
DIIeKTPOTreHEPaTOP. Cnioco0mI MOJTYyYEHUS
7.19 SJIEKTPUYECKOM  SHEPruu.  DJEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTrueckue pabOTHI:




OnbIThI 1O HAOJIOICHUIO AIEKTPU3ALUU TEJT UHTYKIIUEH
U TIPY COTIPUKOCHOBEHHUHU.

HccnenoBanue JEWCTBUS AJIEKTPUYECKOrO MO Ha
IMPOBOJHUKHA U JUBJICKTPUKH.

COopka u mpoBepka pabOTHl AIEKTPUUECKOW IIETH
MOCTOSTHHOTO TOKA.

H3mepeHue u peryiupoBaHHe CUJIbl TOKA.

N3mepenue u peryarpoBaHUe HAMIPSKCHHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO
4yepe3 pe3UucTop, OT COMPOTUBIEHUS pPE3UCTOpa |
HaANPSDKEHUS. Ha Pe3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
AIEKTPUYECKOTO COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOMIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.
[IpoBepka mpaBHiia CIOXKEHHS HANpsSHKCHUH TPU
MOCJIEIOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[IpoBepka npaBuiia A CHIIBI TOKA IPU NapaJlieIbHOM
COeMMHEHUH pe3ucTopoB. OmnpeneneHue pabOTHI
JNEKTPUYECKOTO TOKa, HIYLIEro dYepe3 pe3ucrop.
OnpezneneHrue MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. Uccnenoanue
3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JaMIIOUKy, OT
HanpspkeHus Ha Heidl. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarHuTHOTO B3aMMO/JICHCTBUS
IIOCTOSAHHBIX MArHuToOB. I/I3y‘ICHI/IC MAardHuTHOI'O ITOJIA
MMOCTOAHHBIX MArHuTOB TIIpHU HUX 06’I)€I[I/IH€HI/II/I u
paszaenenuu. MccnenoBanue qeHCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpETIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHITBI
BSaI/IMOI{CI\/JICTBI/Iﬂ KaTylIKW ¢ TOKOM M MariuTa OT CHJIbI
TOKAa W HampaBJeHHs TOKa B Karyumke. l3yuenue
JNEHCTBUS MarHUTHOTO TIOJIS HA MPOBOJHHUK C TOKOM.

Koncrpyuposanue u H3y4YECHUE paboThI




3JIEKTPOABUTATENS. N3smepenne KIIg
AJIEKTPOJIBUTATENIbHON  YyCTaHOBKH.  OmNbITBI 1O
HCCIIE0BAHUIO SIBJICHUS ANIEKTPOMATrHUTHOMN
MHIYKIUU: HCCIIEIOBAHUE HW3MEHECHUN 3HAYECHUS U

HaIllpaBJICHUA HHAYKIITMOHHOT'O TOKa

7.21

Ou3nyecKkue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBIICHUST B arMocdepe, IJIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MATHUTHOE T10JIe 3eMIIH, Ipeiid MOIIOCOB,
POJIb MAarHUTHOTO TTOJIS [UIS )KU3HU Ha 3eMiie, MOJISIPHOE

CHAHHUC

7.22

TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEPMETD,
BOJILTMETP, PEOCTaT, CYETUMK IEKTPUUECKOM SHEPTHUH,
AIIEKTPOOCBETUTENbHBIE TMPHOOPHI, HAarpeBaTeNbHbIC
AIIEKTPONPUOOPHI (mpumepst), 3JIEKTPUYECKHE
NPEIOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKA, IrCHCPATOP IMMOCTOAHHOI'O TOKaA

9 KJIACC
Kon
Konx anementa [IpoBepsieMble 37IEMEHTBI COAEPKAHUS
paznena
MEXAHMWYECKUE SIBJIEHUA
g1 Mexanndeckoe JABWKEHHE. MarepuanbHas TOYKa.
. Cucrema orcuéra
8.2 OTHOCHUTEILHOCTh MEXaHUYECKOT'O JBMKEHHUS
8.3 PaBHOMEpHOE NMpAMOJIMHEITHOE ABUYKEHHUE
g HepaBHoMepHOe  TpsAMOJIMHENHOE  JABUIKEHHE.
8.4 Cpennsis W MIHOBEHHass  CKOpPOCTb  Tela  IpHU
HEPaBHOMEPHOM JBHKCHUU
g5 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
' JIBHOKCHHUE
8.6 CBobOoanoe magenue. OneIThl ['anuies
8.7 PaBHOMepHOE ABMXkeHUE N0 OKpykHOCTU. [lepuon




U yactota oOpamieHusi. JluneliHas u yrjioBasi CKOPOCTH.

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHC

8.8 [TepBriit 3akoH HeroTOHA

8.9 Bropoii 3akon HeroTtona

8.10 Tperuii 3akon HeroTtoHa

8.11 [IpuHIun cynepno3unuu cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

¢ 13 Cuna TpeHus: cuiga TpPEHUS CKOJBXKEHHUS, CUiIa
' TPEHUS NIOKOS, IPYTHUE BUIBI TPEHUS

%14 Cuia TSKECTH W 3aKOH BCEMHPHOIO TSTOTEHUS.
' YckopeHnue cBOOOAHOTO TaICHUS

815 JBuxenne mnaHer Bokpyr Cousnua.  Ilepsas
‘ KOCMMUECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku

%16 PaBHOBecue MarepuanbHOM  TOYKH. AOCOJIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEpHOro tena ¢ 3aKpEmIEHHON OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynbe Tena. I3menenue umnyisca. UMnyibsc cuisl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexanuueckas paboTa ¥ MOIIHOCTh

g2 PaGotra cun TsxkectH, ympyroctd, TpeHus. CBs3b
' SHEPTUH U PaOdOTHI

823 [loTenumanbHas dSHeprus Tena, MOJHATOTO HaJ
' MOBEPXHOCTHIO 3eMIIU

8.24 [ToreHimanpHast YHEPTUS CKATON MPYKUHBI

Kunernueckas sueprusi. Teopema 0 KMHETHYECKOM
8.25
SHEPTUH
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTudeckue paboOTHI:
827 OrmpenenieHne CpeaHe CKOPOCTH CKOJIBKEHUsST OpycKa

WM JBWKCHHUS MHIapHKa II0 HAKJIOHHOM IIIOCKOCTH.

Omnpenenenue ycKOpeHus Tella IpU PaBHOYCKOPEHHOM




NIBIDKECHHU 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TMYTH OT BPEMEHH IMPH
PaBHOYCKOPEHHOM  JIBIKCHMHM  0e3  HadalbHOM
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIHM TIPH PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HauaJdbHOW CKOPOCTU IMYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHEC
MIPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TPECHHUSI
CKOJIb)KEHUSI OT CHJIBI HOPMAaJBbHOTO  JIaBJICHHS.
Omnpenenenne KOIPPUIMCHTa TPEHUS CKOJIBKCHHUS.
Omnpenenenue XKECTKOCTH MpYKUHBL. OrpenencHue
paboThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUHU
TeNa 1Mo TOPU30HTAIBHOM MoBepXHOCTH. OmpeneneHue
paboThl CWJIBI YOPYIOCTH IpH IOABEME TIpy3a C
WCIOJIb30BAHUEM  HEMOJBUKHOTO W MOJBHYKHOTO

0JIOKOB

duznyeckue ABJICHUS B npupoac: MpUInBbI U OTJIIMBBI,

8.28 nBrkeHue 1iaHeT COJHEYHOW CUCTEMbI, PEaKTUBHOE
JOBUXKXCHUC )KUBBIX OpFaHI/ISMOB
820 TexHuueckue yCTpPOWCTBAa: CIMAOMETP, JaTYUKHU

TITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI

MEXAHNWYECKUE KOJIEBAHHMA 1 BOJIHBI

KonebarensHoe JIBUKECHHE. OcHoBHbIE
9.1 XapaKTepUCTHKU  KoleOaHWil: Tepuoi, 4acToTa,

aMILTUTY 1A

MaremMaruueckuii M IPYKUHHBIA ~ MAassTHUKH.
9.2 [IpeBpamienue  sHepruM  HpU  KOJEOATEIBHOM

JBUKEHUU
93 3aryxatomue Konebanus. BoiHyXIeHHBIE KOleOaHuUs.
' Pe3onanc

Mexanuueckre BOJHBI. (CBONCTBA MEXaHUYECKUX
94 BoJH. IIponmonbHble M momnepeyHble BOJIHBL. JlnHA

BOJIHBI M CKOPOCTb €€  paclpoCTpaHEHHUs.

MexaHu4eckue BOJIHBI B TBEPAOM TeEJIE, CECMUYECKUE




BOJIHBI

9.5

3Byk. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHUeE 3ByKa

9.6

WNudpa3Byk u yapTpa3zByK

9.7

[IpakTuyeckue paboOTHI:

OmpenenieHne 4YacTOTBl M IepuoAa  KoJjiebaHUM
MaTeMaTUYECKOI0 MasiTHUKA.

OmpenenieHne 4YacTOTBl M TepuojAa  KoJjiebaHUM
MPYKUHHOTO MAsITHUKA

HccnenoBanue 3aBUCMMOCTH TIepUOJAa KOJICOAHUMN
MOABEUIEHHOTO K HHUTH TIpy3a OT JJIWHBI HHUTH.
HccnenoBanue 3aBUCMMOCTH TIepUOAa KOJICOAHUMN
MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a. IIpoBepka
HE3aBHCHUMOCTH nepuosa KOJIEOaHMMI rpy3a,
MOABEUIEHHOTO K HUTH, OT MAaccChl rpy3a U KECTKOCTU
NpYy>KUHBL.  VI3MepeHne yCKOpeHHUs CBOOOJHOTO

naacHus

9.8

DuU3NYECKUE SIBICHUS B IPUPOJE: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPACEHUE, CEHCMHYECKHE BOJIHBI,

LOyHaMH, 3XO

9.9

TexHuueckue YCTpOﬁCTBaZ 9XO0JO0T, HCIIOJb30BaHHC

yJIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DIEeKTPOMArHUTHOE MoJie. DIEKTPOMArHUTHbIE BOJIHBI.

101 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH

10.2 [IIxana 3n€KTPOMarHUTHBIX BOJIH

103 DnexkTpoMarHuTHas npupoja cera. CKOpocTh CBeTa.

. BousiHOBBIE CBOMCTBaA CBETA

[IpakTuueckue paboThI:

10.4 N3yyeHne CBOICTB 3JEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Ousnyeckue SBICHHUS B MPHUPOJAE: OUOIOTUYECKOE

10.5 JecTBUE  BUAMMOTO,  YJIbTPapHOIETOBOIO U
PEHTT€HOBCKOTO M3Ty4YEeHHI

10.6 Texuuueckue YCTpOICTBA: HCTOJIb30BAHUE




OJICKTPOMAriMTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast monens cBera. MicTouHMKY cBETa

11.2

IIpssMONMHENHOE paCIIPOCTPAHEHHUE CBETA

11.3

Otpaxenue cBeta. Ilmockoe 3epkamo. 3akoH

OTpaXCHUA CBCTA

11.4

IIpenomnenne cBera. 3aKOH MPEIOMIICHHS CBETa.

ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JIunza. Xop yuel B IUH3E

11.6

OnTtHyeckas cHcTeMa (bOToannapaTa, MHUKPOCKOIIa H

TCICCKOIIa

11.7

I'ma3z kak onruyeckas cucrema. biau3opykocTs Hu

JaJIbHO30PKOCTHb

11.8

Pasnoxxenue Genoro cera B ciekTp. OnbITel HhloTOHA.

CrnoxxeHune CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTudeckue paboOTHI:

HccnenoBanue 3aBUCHUMOCTH  yIyla  OTPa)XKEHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.

N3yueHue xapakTEepUCTHK HU300paKeHUs MpeaMeTa
B IJTIOCKOM 3€pKalie.

HccnenoBanue 3aBUCHUMOCTH YyIjla MPEJIOMIICHHS
CBETOBOI'O JIyya OT yIJia MaJIeHUs Ha TPAHULE «BO3AYyX —
CTCKIIO».

[Tonyuenue HU300paKCHUI c IIOMOIILIO
coOuparoIe TUH3HI.

Onpenenenue (boxycHOro paccToOsHUS "
ONITHUYECKOMN CHIIBI COOMpPAIOIEH JTUH3HI.

OMBITHI 1O Pa3I0KEHUIO OEJI0r0 CBETAa B CIIEKTD.

OMnBITEl IO BOCHIPUSITUIO I[BETA MPEAMETOB MPH UX

HaOJII0/IEHUH Yepe3 I[BETOBbIC (DUIIBTPHI

11.10

®uznueckue ABIEHUA B Ipupoze: 3atMeHuss CoaHua u
JIyHBI, IIBETa TEJ, ONTUYECKHE SIBJICHUS B aTMocgepe

(BeT HEeOa, pedpakius, paxyra, MUPax)

11.11

TexHuueckue  ycTpoMCTBa: OYKH,  TIEPHUCKOII,




(doToamnmapar, ONTHICCKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
101 OmnbiTel Pesepdopaa u 1utaneTapHas MOJENb aToMa.
’ Mogens aroma bopa
122 Hcnyckanue u noriouieHue cBera atoMoM. KBaHTBI.
' JIunenyaTsle CIIEKTPBI
12.3 PagunoaktuBHOCTB. Anb(da, 6eTa- 1 raMmMa-u3IyyeHHs
124 Crpoenne aromHoro sapa. HyknonHas wmoznens
‘ aTOMHOTO siapa. M30Tomnsl
15 PanuoaxTtuBHbIe nipeBpamienus. [lepuoa nonypacnana
' aTOMHBIX S7EP
126 SnepHsble peakuuy. 3aKOHBI COXPAHEHHUS 3apsAI0BOr0 U
' MacCOBOI'0 YUCE
OHeprus cBsA3M aTOMHBIX sfep. CBaA3p Macchl U
12.7
JHEPruu
128 Peakuuu cunTe3a u geneHus saep. McrouHuku
' sHeprun CoJiHLA U 3BE3]
12.9 Snepnas osHepretuka. JleWcTBUE pPagUOAKTUBHBIX
' M3JTy4YEHUH Ha )KUBbIE OPraHU3Mbl
[IpakTuueckue padboOTHI:
HaOnroneHne CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB
U3ITy4EHUs.
12.10
HccnenoBanue TpEeKOB: U3MEPEHNUE YHEPTUU YACTHULIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
W3mepeHune paanoakTUBHOTO (poHa
@dusznyeckue SBICHUS B TMPUPOJE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaJMOaKTUBHOE HW3JIYYECHHE MNPUPOIHBIX MUHEPAJIOB,
JICHCTBUE PAJUOAKTUBHBIX H3JIyYCHUH HA OpPraHU3M
YeJI0BEKa
1212 TexHuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJMBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHNS K MPEAMETHBIM pe3yJabTaTaM
0a30BOro ypoBHSI 0CBOCHHSI OCHOBHOM 00pa30BaTeJIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[Tonumanne poau (GU3MKK B  HAyYHOM KApTUHE  MUDA;
c(OPMUPOBAHHOCTh 0A30BBIX TPEJACTABICHUNA O 3aKOHOMEPHOM
CBSI3M U ITO3HABAEMOCTH SIBJICHUH NPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeid pond (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJOTui, 00 »3BOIIOLMHU
(bu3NUeCKUX 3HAHUN U UX POJIM B LIETIOCTHON €CTECTBEHHOHAYYHOM
KapTHMHE MHpa, O BKJIAJ€ POCCHUMCKMX M 3apyOEeKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MIPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTtepuu (BEIIECTBO M TIOJIE), O ABMKEHUU KakK
croco0e CyIIecCTBOBaHHsS MaTepuH, 00 aTOMHO-MOJEKYJISPHON
TEOpUU CTPOEHHUS BEIECTBA, O (PHU3MUECKON CYIIHOCTH SIBICHHH
IpUpoabl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBbIX); yMEHHME pa3iuyaTh SBJICHUS IO OMNHCAHUIO HX
XapaKTEepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
NaHHOe (pU3MyYecKoe sBIIEHUE; YMEHHE pPacliO3HABaTh IPOSBIICHUE
U3YyYEHHBIX (PU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, BbIIEIAA

UX CYIIECTBEHHbIE CBONCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSTUHWHOIO ammapara U CHUMBOJIUYECKOTO
s3pIKa (PU3UKU U MCIONB30BAaHUE UX JJIS pelIeHHs] y4eOHBIX 3a7ady;
YMEHHE XapaKTepU30BaTh CBOWMCTBA Tel, (PU3MUYECKUE SIBICHUS U

IMPONLECChI, UCITIOJIB3Ys Q)YHZ[aMeHTaHBHLIe H SMITUPHYCCKUC 3aKOHbI

VMenne OIHMCEIBAaTh HN3Y4YCHHBIC CBOMCTBA TE€N U (I)I/IBI/I‘IGCKI/IC

SIBJICHUS, UCIIOJIb3Y S (1)I/I3I/I‘~ICCKI/IC BCJINYHHBI

Brnagenne ocCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOJTI0IEHUS TTPaBHJT OE30MIaCHOTO TPY/a: HAOMoACHUE (PU3HIECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIBHO COOMPATH HKCIIEPUMEHTAIBHYIO YCTAHOBKY




13 JaHHOTO Habopa 000pyHOBaHUS IO MHCTPYKIIMH, OTIMCHIBATH XO]T
OTIBITA U 3aMUCHIBATh €T0 PE3YNbTAThI, (HYOPMYITHPOBATH BHIBOIbL;
MPOBEJICHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (PH3MUECKUX
BEeJIMYMH: YMEHHE IUIAHUPOBATh U3MEPEHHs, CaMOCTOSITEIBHO
coOMpaTh OKCIEPHUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIHH,
BBIUHCTISATh 3HAYCHHE BEJIMYMHBI U aHAIW3UPOBATH IOTYYCHHbBIC
pe3yapTaThl ¢ Y4YETOM 33JaHHOM IOIPEIIHOCTH pEe3yJbTaTOB
HU3MEpEHHIA;

MPOBE/ICHUE HECIOXKHBIX JKCIIEPHUMEHTAIBHBIX — HCCIIETOBAHMIA;
CaMOCTOSITENIbHO COOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY U
NPOBOJIUTH  WCCIEAOBAHME 1O  HMHCTPYKLUWH, MPEICTABIATH
MOJTy4YEeHHBbIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJE TaOIUI U
rpadMKOB, YUYUTBHIBaTh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yjibTaTaM UCCIICIOBAHUS

[TonnmManue  XapakTepHBIX CBOWCTB  (PU3MUECKUX  MoOJEeJei
(MaTepuanbHas TOUka, aOCOMOTHO TBEPIOE TEJIO0, MOJIENIN CTPOCHHUS
ra3oB, JKUJKOCTeH M TBEPABIX TeJ, MJIAaHETapHas MOJENb aToMa,
HYKJIOHHasi MOZEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATh UX IS

00BsACHEHHS (PU3HUECKUX MPOIIECCOB

YMmenue oObsACHATh (GU3NYECKUE MPOLECChl U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CHUTyaludl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3H
U CTPOMTH OOBACHEHHE C OINOpOW Ha W3YUYCHHbIE CBOMCTBA
¢bu3znyeckux SBICHUN, (U3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMeHue pemath pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCIIONB3Ysl 3aKOHBI U (OpPMYJIbl, CBS3bIBalOIIME (UINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBIBATh KPAaTKOE YCJIOBHME 3aJayH,
BBISIBJISTh HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XOIUMBIE JUTs €€ peleHHs], UCII0JIb30BaTh CIIPAaBOYHbBIE JAaHHBIE,
MIPOBOJUTH PacyE€Thl U OLCHUBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTD

(bu3N4eCcKoil BETMUNHBI, IIOJyI€HHON MPU PEIICHUH 3a/1a41

VmMmenue XapaKTCPU30BaAThL MPHUHIUIIBLI Z[GIZCTBI/ISI TCXHHUYCCKUX

YCTPOICTB, B TOM YHCJI€ OBITOBBIX MPHOOPOB, U MPOMBIIUICHHBIX




TEXHOJIOTHYCCKUX MPOLECCOB IO MX OIMUCAHUIO, UCIIOJb3Yd 3HAHUA
0 CBOICTBax (1)I/ISI/I‘IGCKI/IX SIBICHUM U H606XOI[I/IMBIG (I)I/ISI/I‘ICCKI/IG

3aKOHOMEPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHON JKM3HM Juis oOecriedeHuss O€30MacHOCTH IpHU
oOpamieHUn ¢ OBITOBBIMH  NpHOOpaMH W TEXHUYECKHUMHU
YCTpOICTBaMH, COXpPaHEHHsI 3J0pPOBbS U COONIOACHUS HOPM
9KOJIOTMYECKOTO TOBEJIEHUS B OKpY’)KAIOIIEH Cpele; MOHMMaHue
HEO0OXOIUMOCTH TPUMEHEHUS JTOCTHKEHUN (PU3UKU U TEXHOJOTUM

AJI pallMOHAaJIbHOT'O IPUPOAO0IIOJIb30BaAHUSA

11

OneIT TOMCKa, TPEeoOpa3oBaHUA W TPEACTABICHUS WHGOPMAIIUU
(bUBUYECKOTO CONIEpXKaHUS C HCIOJIB30BAaHWEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHOW HH(pOpPMAllMM HAa OCHOBE HMCIOIIMXCS 3HAHUU |
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh  IPHU
BBINIOJTHEHUH Y4YEeOHBIX 3aJaHUil Hay4YHO-IOMYJISIPHYIO JINTEPATypy
(U3MYECKOTO COEPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
WutepHer; BnaneHue 0a30BbIMM HaBbIKaMU MpeoOpa3oBaHUS
uH(pOpMalMd W3 OJHOW 3HAKOBOH CHUCTEMBI B JPYTyH0; YMEHHUE
co3qaBaTh COOCTBEHHBIC IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'9
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 MEXAHUWYECKUE SABJIEHUA

{1 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cucrema oOTcyéTa.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE 1 HepaBHOMepHOe JBHkeHHE. CpeaHsis ckopocTb. Dopmyna Ass

1.2 BBIUMCIICHHSI CPETHEH CKOPOCTH: V = S/t

PaBHOMEpHOE PSAMOIMHENHOE ABUKEHUE. 3ABUCUMOCTh KOOPAMHATHI TEJIa OT

BPCMCHU B CJIy4ac paBHOMCPHOT'O HpHMOHHHeﬁHOF O IBHIKCHUA:

13 x(1)=x, +vf
Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHHU [UIA IIPOCKIUHU CKOPOCTH, HNPOCKIHUUN
NepeMENIeHus, MyTH, KOOPAMHATHI IIPH PABHOMEPHOM MPSMOJIUHEHHOM

JABMOKCHUN

3aBUCUMOCTh KOOpAUHATBI TEJla OT BpPECMCHU B CJIyda€ PABHOYCKOPCHHOI'O

HpSIMOJIHHGﬁHOFO JBHXCHUA:

SH)=v, #i+a,*

] [y

@opmyJibl Uil TPOCKUHMHU MNEPEMEIIEHHS, NPOCKUUH CKOPOCTH U MPOCKUUH

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:

(%]

~

1.4 s.(D=y -t+a

¥

o |
-

U.\'([) =Up, +0a -1,

a. (f)=canst,

2 2

Uy, — vy, =2a,s,
Fpa(i)I/IKI/I 3aBUCHUMOCTH OT BPEMEHHU UL IPOEKLUUU YCKOPEHUS, IMPOEKIUU
CKOpPOCTH, IIPOCKHOUH IICPEMCHICHUA, KOOPAWHATBLI IIPH paBHOYCKOpeHHOM

HpSIMOJ'IHHGﬁHOM JBHXCHUHN

CBobonnoe nanenue. opMysibl, ONKMCHIBAIOIINE CBOOOIHOE MaileHUE Tela 1o

1.5 BCPTHKAJIN (,Z[BI/I}KCHI/Ie TCJIa BHHU3 HWJIM BBEPX OTHOCHUTCIIbBHO ITOBCPXHOCTHU

3emin). I'paduku 3aBUCUMOCTH OT BpPEMEHHM ISl TPOCKIMH YCKOpPEHUS,




MPOEKIMU CKOPOCTH M KOOpJAUHATHI NpHU CBOOOAHOM TaJE€HUU Tejla IO

BCPTHKAIIN

1.6

CKOpOoCTh PaBHOMEPHOTO JBHIKCHHS Tejla MO0 OKPY)KHOCTH. HampaBieHue
CKOPOCTH.
dopmysa A BBIYKCICHUS CKOPOCTH Yepe3 PaJnyc OKPYKHOCTH M TEPHOJ
oOpareHus:

2R

T

LentpocTpemurenbHoe yckopeHue. HarmpaBieHue IEHTPOCTPEMUTEIBLHOTO

yckopenusi. Dopmyia 11st BBIYMCIEHUST YCKOPEHUS:

1.7

1.8

Cuna — BCKTOpHAdA CI)I/I3I/I‘IeCKa}I BeanunHa. ClIo)KEHUE CUI

1.9

SBnenne unepuuu. [lepBriit 3akon HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpa YCKOPCHHUA TCJIa U BEKTOPA CHIIBI, ﬂeﬁCTBYIOHIefI

Ha TCJI0

1.11

Bzanmopericteue ten. Tperuit 3akon Herorona:

Fy 4=-Fy

1.12

TpeHHe IIOKOA W TPCHHUC CKOJILXKCHMUA. CDopMyna AJIs1 BBIYUCIICHUST MOIYJIA

CHJIbI TPCHUSA CKOJIbKCHUSA!




F_=u-N

1.13

Hedopmarnus tena. Ympyrue u Heymnpyrue nedopmanuu. 3aKOH YIPYroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTeHHE. 3aKOH BCEMHUPHOT'O TAT'OTCHUS:

My - 1M,
F = G - :—_“
R
Cuna TspKecTu. Y CKOpeHue CBOOOHOTO MaICHHS.
dopmyna A BBIYMCIEHUS CHIIBI TSHKECTH BONMU3M moBepxHocTH 3emnu: F =
mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmnynsc Tena — BekTopHas (pu3ndeckas BeJIMUMHA.
p=mb

I/IMHYJ'IBC cuCTeMBbI Ted. I3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIS1 SaMKHYTOﬁ CHUCTCMBI TCII:
D=my +m, b, =const

PeakTuBHOE NBUMKEHUE

1.17

Mexanunueckas padota. @opmyia st BBIYUCICHUS Pa0OThI CUIIBIL:

A=Fscosut

Mexannueckass MOIITHOCTE:

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. (DOpMy.]'Ia JJIA BBIYHMCIICHHA

KUHETHUYECKON DHEPIUU:

o~
Fos
K ')

u




Teopema o kuHeTHUeCKOU dHeprun. Popmya A BHIYUCICHUS
MOTEHLIMAJIBbHON YHEPTUU TeJa, TOJAHATOTO

HaJ 3eMIéii:

E,=mgh

Mexannyeckas SJHEpIus:

E=E.+E »

1.19 3aKOH COXpaHEHUsl MeXaHWYeCcKoM sHeprun. Popmyra ajsi 3aKoHa
COXPAHEHUS MEXaHUYECKOW SHEPTrUM B OTCYTCTBUE CHII TpEHHUS: E = const.
[IpeBpanieHne MeXaHMUYECKON SHEPTUU NPU HATTMYUU CUIIBI TPEHHUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Peryar. Moment cunbl: M - Fl.
VYcnoBue paBHOBeCUs pblyara:
M +M, +..=0
1.20 -
[ToasuxHbIN 1 HeOABWKHBIN O6510KU. KIIJ[ mpocThix MEXaHU3MOB,
n= *'imne.saaﬂ
Aaarpaqemﬁ
JlaBiienue TBEpIOTO TEIIA.
@opMyiia 11 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tea:
F
P= h

191 [aBnenue raza. AtmocepHoe AaBlieHUE.

. IM'uapocTtaTuyeckoe 1aBlieHUE BHYTPH KUAKOCTH.
@opMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+ D,

1.22 3akoH [lackans. ['mapaBaudeckuii mpecc
3akon Apxumena. Dopmyna ISl ONpPEACNICHUS BBITAJTKUBAIONIEH CHIIBI,

1.23 JEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ra3:

F.-‘q:m. :ng




Ycaopue miapanus tena. [lnaBanue CyZA0B M BO3QyXOIlIaBaAHHUEC

1.24

Mexannueckue KojeOaHUs. AMIUIMTYJa, TEpUOJ M YacToTa KoJIeOaHWH.

®dopmyna, CBSI3bIBAIOIIAs YACTOTY U MEPHO KOJICOAHUIA:

1.25

MaremMatnueckuii M TpYyKMHHBIA MasTHUKH. l[IpeBpamienune sHeprum Ipu

KoJie0aTeIbHOM JABU>KCHUN

1.26

3aTy'XaI-OI_I_II/Ie KoJIeOaHusI. BBIHY)K,I[CHHBIG xonebanus. Pe3onanc

1.27

Mexanndeckye BOJIHEI. HpOI[OJ'IBHBIC " MOIICPCUYHBLIC BOJIHLI. ZIJ'II/IHa BOJIHBI U

CKOPOCTb PAacCHpOCTPAHCHUS BOJIHBI:

=g

1.28

3ByK. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By'KOBOI71 BOJIHBI Ha T'paHUIIC

IByX cpell. IH(ppa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomwl

N3mepenue cpeaHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU
MPY>KUHBL, KOA(POUIMEHTA TPECHHUS CKOJIBXKCHHS; paOOThI CHUJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEN CKOPOCTU ABMKEHHsI OpycKa MO HaKJIOHHOM MIIOCKOCTH;
YCKOpEeHHUsl Opycka TpH ABUKEHUU IO HAKIOHHOM TIIJIOCKOCTH;, YacTOTHI U
nepuofa KoilebaHWii MaTeMaTHYeCKOro MAasTHUKA; YacTOThl W Tepuoja
KoJIeOaHU# NPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA PhIUar;
paboThl CHIIBI YOPYTOCTH MpPH MOIBEME Ipy3a C MOMOIIBI0 HEMOABUKHOTO
0J10Ka; pabOThI CUJIbI YIPYTOCTH NPHU MOAbEME I'Py3a C OMOILBIO [TOABHKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOH CHJIBI OT 00BbEMa MOrpyXEHHOU
YacTH Tella U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CUJIBI
OT MAacCChI TCJia; CUJIbI TPCHUA CKOJILXKCHUSA OT CUJIbI HOPMAJIbHOI'O AAaBJICHUA U
OT poJia MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIIEH B MPY>KHUHE, OT CTEIICHU
nedopMaIuu mpyKUHBL; YCKOPEeHUs OpycKa OT yriia HaKJIOHA HaIPaBJISFOIICH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasgTHUKA OT JUIMHBI HUTH; TIepHUoia
KoJ1e0aHui MPYXUHHOTO MAsiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBL;
WCClIeIOBaHNEe HE3aBUCUMOCTH TEpHoJia KOojeOaHWH HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka yciioBUst paBHOBECHSI pblyara

1.30

Dusuueckue A6NEHUS 8 npupode: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSAIMH B JKMBOM 1 HEXKUBOM MPUPOJE, ACHCTBUE CUIIBI TPEHUS B IPUPOJIC




U TEXHUKE, NMPWIWBBI U OTJIMBBI, JABM)KEHUE IUIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJE YEIOBEKA, BIUIHUE
aTMOC(EpHOTO JAaBJICHUS HA JKUBOW OPraHW3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKUBOTHBIMH, 3E€MJICTPACCHUC, celicMUYecKue BOJIHBI, yHaMH, 3X0O

Texnuueckue yCWlpOlZCWle.‘ CIIMAOMCTpP, AATUYUKHU ITOJIOKCHUS, PACCTOSAHUA U
YCKOpPCHUA, AWUHAMOMCTpP, IMNOJUIMIIHWUKH, PaKCThI, pbiyar, HOHBH)KHBIﬁ u

Hel'IOI[BI/I)KHBII\/'I 6J'IOKI/I, HaKJIOHHas IIJIIOCKOCTb, IIPOCTHIC MCXAHU3MbI B 6BITy,

131 coO0MIaroMecss COCyAbl, YCTPOMCTBO BOAOIPOBO/IA, TUAPABIMUECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp, 3XOJIOT,
WCIIO0JIb30BAaHUE YIIbTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUYECKOM TEOpUHM  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIO0To, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTRA.
Kpucrannuueckue u amopdHbIe Tena

27 JIBrxkenune dactuil BemecTBa. CBs3b CKOPOCTH JABWKEHUS YaCTHUIl C

' Temneparypoil. bpoyHoBckoe nBukenue, 1uddysus

23 CmauuBaHue U KanWUISIPHBIE SIBICHUS

24 TenoBoe paciiupeHue u cxatue

2.5 TernnoBoe paBHOBECUE

Y BuyTtpennss sneprus. Pabora um Temnomnepenada Kak CHocoObl W3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunae! Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3ITyYEHUE
HarpeBanme wu oxnaxnaenne Tten. KomudecTBO TemnoTel. Y enbHas
TEIUIOEMKOCTB:

2.8 . \

Q=cm(t,—t,)
3aKOH COXPAHEHHS PHEPruu B TEIUIOBBIX IpOIECCaxX. Y PaBHEHUE TEIIOBOTO
Oananca:
2.9
Q+0, +..=0
Ucnapenne nm xonaeHcauusi. M3MeHeHHME BHYTPEHHEW SHEPIHHM B IPOLECCE
510 HcHapeHuss W KOHJeHcauuu. KumneHune KUIKOCTH. YelbHas TerioTa

napoo6pazoBanusi: L = Q/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenne u kpucraumsauusa. J3MeHeHHe BHYTPEHHEH OHEpPruM IIpU

TUIABJICHUH U KPUCTAJJIM3AllUN. Y,Z[CJ'IBHaH TCIIOTA ITJIaBJICHUA !

2.13

BHyTpeHHsAsI SHeprus cropaHvsi TOIUIMBA. YJeJbHAas TEIUIOTAa CTOpPaHUs

TOIIMBA: ¢ = Q/m

2.14

[pununs! padoTs! TemnoBbix apurateneit. KI1/1 teruioBoro apuratens

2.15

IIpakmuueckue pabomol

N3mepenune yaenbsHON TEIIOEMKOCTH METAINIMYECKOTO HUIMHPA; KOJIUYECTBA
TEIUIOTBI, TMOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypsl (hUKCHPOBAHHOMN
Maccpl, B KOTOPYHO OIIyIIlEH HarpeTblii LWIMHIP; KOJWUYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThiM LWIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCHUTENBHOM BIIAJKHOCTH BO3AyXa; YACIBHOW TEIUIOTHI
mIaBiaeHus Jpja. lcciaenoBanwe W3MEHEHMs TEMIEpaTypbl BOABL  IIPU
pa3NIUYHBIX YCIOBMSAX; SIBJIEHUS TEMJI000MEHa NMPH CMELIMBAHUU XOJIOJHOW U

ropsiueil BoAbl; IpoLecca UCIIapeHust

2.16

Qusuueckue a61eHuss 8 npupooe. TOBEPXHOCTHOE HATSXKEHHE M KallMIIJISIPHBIE
SBJICHUSI B TPUPOJIE, KPUCTAIUIBI B MpUpoae, uznyuyenue CoiHIa, 3aMep3aHue

BO/1I0EMOB, MOpCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpouicmea:  KalWUISAPbl, TNPUMEPbl  HUCIOJIb30BaHUS
KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMET, TaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUICHHUs JOMOB, THUIPOMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTrATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onexrpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

32

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA IJICKTPUICCKOI'O 3apdia

3.4

9HeKTpI/I‘leCKOG IIoJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0 IOJIA. HpI/IHI_II/IH

CYNEPHO3UIINH NEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AIIEKTPUYECKOrO IO Ha

QJICKTPHUYCCKUC 3apAAbI. HpOBO,I[HI/IKI/I U JUSJICKTPHUKH




[TocTostHHBIN daeKkTpudecKkuid TOk. JleWcTBus snekTpuyeckoro Toka. Cuia

TOKa. HaHpH)KeHI/Ie .

3.6 I=q/t, U=A4/4

DIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
13 3akon Oma a1 yyacTka anekrpudeckont nenu: / = U/R

[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:

s TT—FT aATT - _ 0
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannenbHOE COeIMHEHNE TPOBOJIHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U:I=I+1;R==
- s - - 2'

CMmenianHble COETMHEHUS] TPOBOJHUKOB

Pabota 1 MmomHOCTB A51ekTprueckoro Toka. 4 = Ult, P = Ul
3.10

3akoH J[>xoyns — Jlenua:

¥

3.11 Q=I"-R-t
310 OnpiT Opcrena. MarHuTHOE TMOJi€ MPSIMOTO TPOBOJHUKA C TOKOM. JIMHHMM

MAarHuTHON UHAYKIIUU
313 MarauTHoe T10JIE IOCTOSHHOTO MAarHuta. B3anMOIEeHCTBHE ITOCTOSHHBIX

MarHuTOB
3.14 JleficTBHEe MarHUTHOTO I10JIS HA IPOBOJHUK C TOKOM
3.15 OmneiTel @apanes. SIBnenHue snekTpoMarHuTHON MHAYyKuuU. [IpaBuino Jlenna

Ipaxmuyeckue pabomuol

N3mepenne  dIEeKTPUYECKOTO  CONMPOTHUBIICHHUS  PE3WCTOPA;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

UccnegoBanne 3aBUCHMOCTU CHIIBI TOKa, BO3HHUKAIOLIICTO B IIPOBOAHHKE
(pe3I/ICTOpBI, naMnqua), OT HAIIPAKCHUA Ha KOHIAX MPOBOJAHNKA; 3aBUCUMOCTHU

COIIPOTUBJICHHA OT JIMHBI IIPOBOJHHUKA, IJIOMIAAX €T0 MOMEPECYHOI'0 CCUCHUA




" YACJIBbHOI'O COMMPOTHUBJICHUA.
HpOBCpKa [mpaBujia AJIA QJICKTPHUYCCKOI'O HAIIPSKCHUS IIPH ITOCICA0BATCIIbHOM
COCAMHCHNUN IPOBOAHMKOB, IIpaBUJia JIsI CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

mapaajicJbHOM COCAMHCHHUH IIPOBOAHUKOB (pCSPICTOpBI n naMnqua)

Qusuueckue A6NeHUs 8 Npupode: DIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMITH, IPE( MOIF0COB,
POJIb MAarHUTHOTO TOJS 711 KU3HU Ha 3eMJIie, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea. 3IEKTPOCKOIN, aMIEpMETp, BOJBTMETP, peocTart,
CUCTYMK  DIEKTPUYECKOW OHEPTruu, dJICKTPOOCBETHTEIbHBICE MPUOOPHI,

3.18 HarpeBaTeIbHBIC AJIEKTPOTPUOOPHI (mpumepsr), AJICKTPUICCKUE
MPEeIOXPAHUTENH, JJIEKTPOMATHUT, JJICKTPOJBHUraTEeb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DOnekTpoMarHuTHbIe BOJHBEIL. [1Ikanma 35mekTpoMarHuTHEIX BOJTH

3.20 JlyueBas mojziensb cBeta. [IpsmMonnHeliHoe pacpoCTpaHEeHUE CBeTa

3.21 3akoH oTpaxkeHus ceta. [lmockoe 3epkaio

3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jucnepcus cBera

3.94 JInnza. Xonx snyuei B nuH3e. POKycHOE paccTosiHUE IuH3bl. OnTHuYecKas cuiia

' muH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
Ipakmuueckue pabomwl

N3mepenue onTrueckoi Uikl COOMpPArOIIe JIMH3bI; (POKYCHOTO PACCTOSHUS
coOuparolei JTMH3bI (110 CBOMCTBY PAaBEHCTBA pa3MEPOB MIpeIMETa U U300paKeHus,
KOT/la TpeIMeT pacIoJIoKeH B JBOMHOM (OKyce), TMoKazaTels MpeloMICHUs

3.26 | cTekna.

HccnenoBanme cBoiicTBa H300pa)xeHHs, MOIYYEHHOTO C IOMOIIBIO
coOuparoIeil JIMH3bI, U3MEHEHUSI POKYCHOTO PACCTOSHHS JBYX CIIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTIJia MPEJIOMJICHHS CBETOBOTO Jy4a OT yrjia MaJeHHs Ha TPaHUIIe
«BO3/yX — CTEKJIO»

327 Qusuueckue senenuss 6 npupoode: 3atmenus ConHua u JlyHbl, LBera Tedn,
' ONTHYECKHUE ABJIEHUS B aTMoc(epe (1iBeT Heba, pedpakius, pamgyra, MEPax)
308 Texunuueckue ycmpoticmeéa: OYKH, TepHUCKol, ¢doToanmnapar, ONTHYECKHE
. CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA




PanuoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3nyuenus. Peakuun anbga-u Oera-

4.1
pacmana

42 OmnbiTel Pesepdopna mo paccesHuto anbda-dactun. I[lnanerapnas mopenb

' aToma

4.3 Cocra atroMHoOro sipa. M3otons!

4.4 IIepuon nomypacnanga aTOMHBIX SA€p

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MaCCOBOI'O YHCET
Qusuueckue sA6NeHUss 8 Npupode. €CTECTBEHHBIN paauoaKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4M, PaJMOaKTUBHOE W3IyYEHHE MPUPOIAHBIX MHHEPAJIOB,
JEICTBUE palMOAKTUBHBIX N3JIyYE€HUN HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIL, NHAUBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas 3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka: 7-i knacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[leppiikun .M., UBanos A.M. AkuuonepHoe oOuiectBo «M3aaTenbeTBo
«IIpocseuieHue»

» dusuka: 8- kacc: 0a30BBIN YPOBEHb: YUEOHHUK; 3-€ U3/IaHUE, ITepepadoTaHHOE
[Tepeimkun .M., IBanoB A.M. AxnmonepHoe o61ecTBo «I3marenbeTBo
«IIpocsemenue»

» dusuka: 9-i knacc: 6a30BBIA YPOBEHB: YUCOHUK; 3-¢ H3aHuE, TepepadoTaHHOE
[leppiikun M1.M., I'ythuk E.M., IBanoB A.U. u 1p. AKuoHepHO€E 00111€CTBO

«3parenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka [IOK
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