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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera « Ousnkay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3ALMIO H3yUECHHS
bu3MKN Ha NEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKe yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MpOrpaMMBbI IO Y4€OHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoyiorued, acTpoHOMUEed ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
IpeIoCTaBIsieT HauOoyiee SCHBbIE OOpas3lbl NPUMEHEHUsS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHusI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOIOB.

[lenmn wsyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dusuka» B
oOpa3zoBaTeabHBIX oOpraHuzamusx Poccuiickoit ®exaepanuu, pean3yrOMUx
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMBbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Henau nzyuyenuss Gpuankm:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOydYalomuXcsd K HaydHOMY
U3YYCHUIO TPUPOJBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTUS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHIA,

pa3BUTHEC  MPEJACTABICHUH O  BO3MOXHBIX  chepax  Oyaymiei
IpoeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3THX IeJiel MmporpamMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHrue 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIUX PACUYETHBIX 3a7ad  C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0MaTh IPUPOIHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB PabOThl ¢ MHpOpManuel (GU3HMUECKOTo COIEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOIN HAYKH.

Ha usyuenue ¢usukum (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 yacoB (2 daca B Hegeno), B 9 kimacce — 102 yaca (3 yaca B HeZeN0).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCICPUMEHTAIBHBIX 3a/JaHHM, MpEIIaraéMbplXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pazgea 1. ®usuka U e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PUNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT [PUPOLY.
EcTecTBeHHOHay4yHBIH METOJ TMO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3HIeCKUX SIBICHHUN C TOMOILIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOpPHl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. HM3MepeHnue pacCTOSAHUM.
3. Msmepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.
4. OrnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
nIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OMbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmionenue  sBrneHui,  OOBACHAIOIIMXCA  MNPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBHUKCHHUSL.
SIBneHne uHEpUUHU. 3aKOH HMHEPLUUHU. B3amMmoaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMoAeucTBhs Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHune cuiibl ¢ MOMOLIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMS (LIIApHKa B KUAKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBiieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua naBieHus
TBEPABIMUA TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TriayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TE€a U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJTKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOOKH H
OIIpeIeIIEHUE €€ TPY30MOABEMHOCTH.

Pa3nen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3zpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETUUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mogenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3zb TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya 1%} COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEILUIONIPOBOIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kunenuwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHUS.

BnaxnHocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHSL.

[Tpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabGnrogenue TemioBoro paciupeHus Teu.

N3meHenue naBieHUs ra3a Npu U3MEHEHHH O00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJ1aXkJIeHue TpU COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPHUPYIOLIME 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUST BHYTpPEHHEH OJHEpPruu Tella B PE3yJIbTare
Terionepeaayn U padboThl BHEITHUX CHJI.

UccnenoBanue sBiIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  IIpH
TEII000MeHE C HAarpeThiM METAJUTMUYECKUM LIMJITMHIPOM.

Onpenenenue yaeabHOU TEII0OEMKOCTH BEIIECTBA.

Hccnenoranue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. BiaumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh  CWJIbI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULINHU AEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTapHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHUSI 3JIEKTPUYECKOr0 TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSIX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelleCcTBA. 3akoH Oma
Uit ydactka uenu. [locimepoBaTenbHOE W MApajuIeNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 110oJie 3€MJIM M €70 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe TIOJe  BJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTaTeNb IOCTOSIHHOIO TOKa. Mcronbp3oBaHME >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiI0OB U B3AMMOJAECHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIHS.
3aKOH COXPAHEHUS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHU TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepeHnne CHilbl TOKa aMIIEPMETPOM.
. I3mMepeHne 3eKTpUIECKOro HapsHKEHUS! BOJIBTMETPOM.
. PeocTaT 1 Marasus conpoTUBIEHUIA.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIeKTPOMAarHur.

JleiicTBre MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHie CUIIbI TOKA.

N3MepeHne U peryJIMpoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJiSI TOCTOSAHHBIX MAarHUTOB TIPpU  HX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanue NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJCHCTBUSA
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HAmNpaBJCHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJl anmekTpoaBUraTeibHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAIPABICHHS HWHAYKIMOHHOIO
TOKA.

9 KITACC

Paznen 8. Mexanuveckue siBJ1CHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nerkeHue. HepaBHoMmepHoe npsimonnHeNHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrtota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkon Herorona. Tpertuii 3akon HeroTtoHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. J{Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUkU. AOGCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomMeHT cuiibl. LIeHTp TsxecTu.

Nmvnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibca. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONIHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MMOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrus CxKaToW NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKON 3HEPrHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HalnroneHune MexaHM4eCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TIyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHIKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaGmronenune aBuKeHUsl Teia Mo OKPYKHOCTH.

HabnroneHnne MexaHnIeCKUX SBICHHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITyabca pu B3aUMOJEHCTBUH TEI.

[IpeobpazoBaHus IHEPTUH MPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUM.

CoxpaHeHue UMITyJIbca Mpy a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKON PHEPTHH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OrnpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JIBUKEHUM TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIKEHHHM 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

OrnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOTBl CHJIBI  YNPYTOCTH MpU  MNOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MaTtemMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxaomue — kojseOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosibHblE M
IONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOoCTpaHEHUS.
MexaHndecKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3Byka. MHQpa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JECHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOGmroienne BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubte pabomul u onvimeol.
1. OnpeneneHve dYacTOoThl W Mepuoja KoJeOaHWH MaTeMaThyecKoro
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJIa KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NEPUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCMMOCTH TepHoJia KojeOaHuil rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. D1eKTpOMArHUTHOE MOJI€ M JJIEKTPOMATHUTHBIE BOJIHbI.

ONeKTpOMarHuTHOE  ToJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimul.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE AIBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBerta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. llonHoe BHYyTpeHHee
OTpaX€HHE cBeTa. Vcronb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom nydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. biu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxkeHwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

XO0J Iy4der B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus poToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIja OTpPa)KEHUs CBETOBOIO Jyya OT yrJia
naJICHuUs.

2. M3ydeHune xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIJia MPEIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIO».

L 0 N ok wWwN R



4. TlomydeHne n300pakeHHI C MOMOILBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThl. JIMHeETuaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyuyeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmoxpens aromHoro snpa. Msoromsl. PaanoakTnBHBIE
npespatieHus. [lepron momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepretuka. JleMCTBHS pPaguOaKTHBHBIX HW3JIyYEHHW HA >KUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. Cnektp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus u3nydeHus: OpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccienoBaHne TPEKOB: U3MEPEHHE SHEPIrUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOPHUTEIHLHO-00001IAOIIUI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb MIPEAHA3HAYEH /JI CUCTEMAaTHU3alluu
u  0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE JJIS TMOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke Ui 00ydyaromuxcs,
BBIOPABIIUX ITOT YUCOHBIN MPEIMET.

[Ipn u3ydyeHUn NaHHOTO MOMYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pEe3yJabTaTOB  OOydeHus, GopMupyercs
€CTECTBEHHOHAYUYHAsTPAMOTHOCTh. OCBOEHUE HAYyYHBIX METOJIOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIHATBHO ACSATENBHOCTHBIN XapakTep JAaHHOTO pasjielia peaqu3yercs
32 CYET TOro, 4YTO OOydYarlIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBSICHSTH
bu3nueckue SBICHUS B OKPYIKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;
HCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (PU3HUECKUX SIBIICHUN, B TOM
YUCJIe 1JI MPOBEPKU THUIIOTES U MOIYUYECHHS] TEOPETHUECKUX BBIBOJOB;
OOBSICHSITh HAy4HbIC OCHOBBI HAmOOJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHUS U COXPAHEHUS! BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUPOBaHBI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOILECTBEHHO3HAYUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEH
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JIO0003HATEIbHOCTH, HHTEpPECa K HCCIEeI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TMpaBUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKHUM U TEIJIOBBIM 000pY/IOBaHHEM B
JOMAIIIHUX yCIIOBUSX;

- cpOopMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TAKOI'0 X€E MpaBa y APyroro 4ejaoBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

- aKTMBHOE Y4YaCTHE€ B PEUICHMM IPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluM, TopoAa, Kpas) TEXHOJOTMYECKOH U



COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (PUIUYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMsA Ha NpPUMEHEHUE (PU3NYECKUX 3HAHMM JUId pelIeHUs 3ajgad B
00JIaCTH OKpY’KAIOIEW Cpenbl, IJIaHUPOBAHMS IOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTHYECKUX MpoOJIeM M MyTed X

pelieHus;

e 8) agmanTanmuu K HU3MEHSIIOIMIMMCS YCJOBHSAM COLUAJIBbHOW W NMPHUPOTHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAaHUM U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
IPYyTHX;

e - TIOBBIIICHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
busuKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHUS TporpamMMbl MO (HU3UKE HA YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE I03HABATEIbHbIC YHHUBEPCAIBHBIC YUCOHbIC 1eHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpPCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3zoBnle JJornueckue JelicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(sBNIEHUN );



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIMU, OCHOBAHUSA AJIS
000O0IIEHHS U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOM —(uinueckoit
3a7aun (CpaBHEHHE HECKOJIBKUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIOJIb30BaTh BONPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIbHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UYECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

NPOTHO3UPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PUBUUCCKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JaHHBIX C YYETOM MpPENJIOKEHHOW Yy4eOHOU
(bU3UYSCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMIpPEICTaBICHUS
uHQOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU TrpaduKoi U UX KOMOMHALIUSIMHU.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

B X0Jie 0OCYXIeHUsI y4eOHOro marepuana, pe3yjbTaToB J1ab0paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd U TOJJCp KaHHE
0J1aroKeIaTeIbHOCTH OOIICHUS,

COTIOCTaBIISATh CBOM CYXKICHHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB
JUasiora, OOHapyKUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U IMMCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyadbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0JIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpaCIpeleNisiTh POJM, OOCYXKJaTh MPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIMIMN MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

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

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE pPELIEHUS B TpyMIe, NPUHATHE pelleHUM
rpyImmoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (GU3HUECKON 3a7a4ul WIIH
IUIaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUM;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh aJI€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS])  pe3yJbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINIOJHEHUS
(bu3MUecKOro UMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTb Ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPABO HA OIMMOKY NpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEWHOE), TPAaCKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIoBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAadya AaBJICHUA TBEPABIMU TEIaMHU, XKUIKOCTSIMU U
razamyd, atrMocdepHOoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
Npupojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PHIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOJIb3Ys
dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, TJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TpEeHUs, AaBliecHHWe (TBEPAOTO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBHS MEXaHHU3MOB,
KMHETHYEeCKash M TMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICI  HMCIOJIb3YeMbBIX  BEIMYWH, UX
00O3HAUYEHUA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHMMH BEIMYHMHAMM,
CTPOUTH 'papUKu U3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ysl MIpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
OHEPruH, TPU OTOM [JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOAUTHh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/lad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BETUUHHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIA
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTh W HUHTEPIPETUPOBATH
MOJlyUYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITBI [0 HAOMIOJECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHMUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MpPSMBIE W3MEPEHHS PACCTOSHHSA, BPEMEHM, MAacChl Tena,
o0béMa, CHUJIBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PaBHOMEPHO JABWXKYILIEroCsl Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUI
IUTaBaHMSI TeJ, YCJIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByOmas Ha
NOTPYXKEHHOE B JKHJIKOCTh TeJO0, KOI()PHUIMEHT Mone3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMACHOCTH MU padoTe ¢ 1abOpaTOPHBIM
o0opyioBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, MNOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX ONHCAHUA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBIThH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy (QU3MYECKOTO COAEpX aHHs, CIPAaBOYHbIE MaTepHAalbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJIEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEJIOBaHUH, NTPU HSTOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHEHWEM IUIAHA JEWCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATE€IbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHATUA: Macca U pa3Mephbl MOJIEKYJI, TETUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TEMIleparypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi/l, IJIEKTPUUYECKOE M0JIe, MPOBOTHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTaBJICHWE, KpHUCTa/UIM3alusa (OTBEpJeBaHUE), KHUIICHUE,
Terionepeaaya (TEenI0nmpOBOHOCTb, KOHBEKIIHUS, U3JIyYeHHUe),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHMTHOTO TIOJIs Ha TIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SIBICHUNH B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoJHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuu, Jpedd MoJOCOB, POJb MArHUTHOTO TOJISI JJIs KW3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3Ys
bu3ndecKkue BeTUINHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAENbHAs TEIUIOTa
TUIABJICHUS, yJelbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAs TEeIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJIBHAS BIIAXKHOCTH BO3]yXa, JJIEKTPUYECKUHN 3apsii,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUWE  BeElIeCTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIbHO  TPAaKTOBATH
(u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, 00O3HAYEHUS U €IUHULIBI
buznyecKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJEKYJISAPHO-KMHETUYECKOW TEOPUHU
CTPOEHHUS BEILECTBA, NMPUHLMUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MAaTEMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMii NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
[IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (HU3MYECKUX SBICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCTOJIB3YsS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
yCJIOBUS 3aadd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI  pelIeHus 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ penieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NUYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/IOB, MCIOIb3Yysl OMUCAHHE HCCIIECIOBAHMS, BbBLICIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEJEHHUSI UCCIIENOBAHUs, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
buznyecKux CBOWCTB Tel (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpU MU3IYyYEHUH OT LBETa M3Iydaromen (MOrJIONIaroIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
IJIoIAan €€ IOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aWMOJCUCTBUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHHTOB,
BU3yaJIM3alMsl MArHATHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYIUPOBATH
IIPOBEpPSEMbIE MPEANOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (DOPMYJIHPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHJbl TOKa, HAMNPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH
pEe3yNbTaThl U3MEPEHUH C YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLNIAJAW IIOIEPEYHOIro
CEUEHHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHKKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUSI, CIEeNys NpPEIJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yZIesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBIECHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUSA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEBATENIbHBIC IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH UM HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIbHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUYECKUX
Hemnen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycloBHbIe 0003HAUEHHS 3JIEMEHTOB 3JIEKTPUUECKHX IETIeH;



NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUECKUX 3HAHUWA B TIOBCEIHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MPU oOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370POBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJEHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3UUECKOTO COJICpKaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MH(POPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH YUE€OHBIX 33JaHUl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, COPABOYHBIE MaTepHUalbl,
pecypcsl cety MIHTepHeT, BlIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHCIE MNYyOJIMYHO TMPEACTABIATH PE3YyJIbTaThl
MPOCKTHOW WJIM UCCIEAOBATEIBCKOU NEATEIBHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

IpPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PU3UUECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]Ja4aMHM, CJICIUThH 3a BHIIIOJIHEHUEM ILUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOJEICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jeopmarius
(ynpyrasi, mjacTaueckas), TpeHHEe, IEHTPOCTPEMHTEILHOE YCKOpPEHHUeE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teiia, paBHOBECHE, MEXaHHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M MOTJIONIEHU, alib(a, OeTa- U ramMMa-u3ydeHus,
M30TOIIbI, SIZIEPHAsl SHEPTETUKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBH>KEHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUYKEHHE, CBOOOJHOE
najieHue TeJl, PABHOMEPHOE JIBHIKEHHE MO OKPY>KHOCTH, B3aUMOJICUCTBHE



TE€J, PEAKTUBHOE JIBU)KEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, passiokeHHe Oesoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3MUECKOE SIBJICHHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpy’XarolieM Mupe (B TOM uuciae (QU3NYECKUE SBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PEAKTUBHOE
JBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, IyHaMH, 3XO0, LIBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYEcKOoe NIEHCTBUE BUAMMOTIO,
yabTPadUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
pPaJAMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM MEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3ndeckue BENUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Teja TIpH
HEpPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, NEPEMEIICHHE, MyTh, YIJIOBAsS
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJE€HUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAIbHAS DSHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLIHUAJIbHAS SHEPIHUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKasl SHEeprus,
NEepPHOJT U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHS CPElibl), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
000O3HAaUEHUs W €IUHUIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHMMH BEJIMYHMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, MOPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MACCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3YyYEHHBIX CBOWCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoIMecs Ha cuctemMy u3z 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUCBIBATh KPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIINE MM W30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHUs], TPOBOAUTH PACUEThHI U
OLICHUBATh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METOMOB, HCIONB3YysI OMHCAHWE WCCIEIOBAHMS, BBIACTSATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUW WK
(du3MUecKuX CBOMCTB Ten (M3yueHue BTOpPOro 3akoHa HbiloTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3ITyUYECHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIMpPOBAThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX M3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpAeMOl BeIMYMHBl ((POKYCHOE paccTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (IU3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBETa OT yrIjla MaJeHUs W yria MpeloMJIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpaduKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHuM MAaTeMaTUYecKOro MW MPY>KMHHOTO MAasTHUKOB,
ONTHYeCcKass Cuja CcOoOHMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY HU
BBITIOJHATh M3MEPEHHS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIyYEHHBIE PE3YJIbTAThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1ad0paTOpPHBIM
000opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PU3UIECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YYECHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHUIOMETP, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUUHbIE€ PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YyYeOHO-TMPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMparoLIeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXOAWTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAEHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KalOIEeH Cpefie;

OCYIIECTBJIATh TMOUCK wHpopManuu (U3UUECKOTO COJICpKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



IyTH ONPEAEIICHNs TOCTOBEPHOCTH MOJyYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX HCTOYHUKOB;

UCIT0JIB30BAaTh MPHU BBIIIOJIHEHUH YYEOHBIX 33JaHUI HAyYHO-NOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXM aHMsl, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeET, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
UHPOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEN0BATENbCKON
NEATEeIbBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIB30BAaThb  WU3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Konrtpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPA
bubmuorexa [JOK
1.1 dusnka - HayKa o oJie 2
H3Hia - Hayka o pHpol https://m.edsoo.ru/7f416194
b K
1.2 du3znyecKkne BeININHBI 2 1 nomotexa O
https://m.edsoo.ru/7f416194
N bu6 OK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1 nosmorexa L
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2.1lepBoHavanbHbIe CBeeHNSI 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edsoo.ru/7f416194
29 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3./IBuskeHue u B3auMo/ieiicTBHe TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHITICCKOT ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Buet cnn https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznen 4./laByienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TEJIaMU, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5.Pabora u MOIIHOCTh. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
52 II 5 1
POCTLIC MEXAHHSMBL https://m.edsoo.ru/7f416194
5.3 Mexannyeckas SHEpIrus 4 1 Buommorexa LOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KoandecTBo yacon DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TEM nudpoBLIe
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1.TensioBbIie ABJIEHUS
bubmuorexa [JOK
1.1 C 7| 7
TPOCHHE 11 CBONCTBA Betiectsa https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2.2yekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 20 2 7
OCTOSHHBIH JICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIICHUS 6 1 1.5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
24 ONeKTpOMarHuTHAst MHIYKIIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1.Mexanuveckne siBJIeHUSA
11 MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro 10 | bubnnoreka [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [HOK
1.2 B3aumoneiictsue e 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3jnen 2.Mexanuveckne KoJieOaHUs U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannueckue kKosneba 7 3
NAIHCCIHE Rofebartt https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3.2/1eKTPOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasjnen 4.CBeToBbIe sIBJIEHUSA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 A3OACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5.KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
b K
5.3 SlnepHblie peakiuu 7 1 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6.IloBTOpuTe1bLHO-00001IAI0INI MOLYIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa 0 PUPOJE.
SBnenus npupopl. Guznueckue
SIBJICHUS

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIMUUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaTUnKa
TEMIIEpaTyphl"

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAayKHU U3Y4aroT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Omucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIeH

VYpok-uccnenosanue "IIpoBepka
TUIOTE3bI: JAJBHOCTD NOJETA IIapHKa,
IIyIEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIIe BHICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubnmnorexa LIOK
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6mmoreka [IOK
8 JBr>xeHune 4acTHIl BEIISCTBA
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITHI 1O
9 HaOJIIOJICHUIO TETIOBOTO PACIIUPEHUS
razoBy»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmMocss3b Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanudeckoe IBMKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE 1 HEpABHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIBIOKEHHE
bubnuoreka IIOK
13 Ckopoctb. Enunuiiel ckopoctu 1
https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt 1 BpeMeHH IBUKCHUS bubmmorera [TOK
y p https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
P N P bubmuorexa [JOK
15 BzaunmopeiicTBue Ten Kak mpuyrMHa
https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBH>KEHHS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmnoreka [JOK
1 00bEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 JlaGopatopHnas paborta «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIIa»

Permtenne 3agaud o reme "IlmoTHOCTE

bubmuoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIJION TSKECTH U
. bubnuorexa [JOK
22 maccon tena. Bec Tena. Penienue
" " https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuiia TsHKecTH
3 Cuia TsSDKECTH Ha APYTHX IJIaHeTaxX. bubnmnoreka [JOK
DuU3NYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Hamepenune cui. J[uaamMmomer
p A p https://m.edsoo.ru/ff0al8cc
bub OK
25 Bec Tena. HeBecomocth nommoteka I
https://m.edsoo.ru/ff0al778
Crno>xeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJHOM TIPSMOM bubmorexa HOK
a N p ' https://m.edsoo.ru/ff0ala70
PaBHOelcTBYIOIIASA CHIT
7 Pemenue 3agau mo reme
"PaBHoaeiicTBytomias cuin"
)% TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas paborta «3yuenue bubmuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJIEHUS U
XapakTepa COIPUKACAIOLIUXCS
IMOBEPXHOCTEN»

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau o remam: «Bec

31 tena», «['paduueckoe nzodpakeHue bubnuorexa [JOK
cuny, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKEHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKeHUE CHI»,
«Cumb»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LIOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenada naBieHus! TBEPALIMU
35 TeJ‘IpaMI/I, JKUAKOCTSIMU U 1;a3aMI/I. 3akoH bubnmnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B JKUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JICCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

17 Pemenue 3amaud o reme «/laBnenue B bubnmoreka [JOK
JKHIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826

38 CooOmarommuecs cocyabl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

r .
39 FADABIITCCIAH fipece https://m edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emin. [TpudarHb
CYILIECTBOBAHUS BO3yILIHON
41 }(;m OUYKH 3eMiIu B:ZRHMOCTL bubmmorexa LIOK
000 i https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuoreka [JOK
B LA
42 ec Bo3ayxa. ATMochepHoe aBiIcHHE https://m.edsoo.ru/ff0a2bSa
43 N3mepenune arMmocepHOTro 1aBICHUS. bubnnoreka [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 ) TB(IPHI; — bubnnorexka [JOK
JABJICHILT OT BHICO 7l YPOBHE https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau o reme
46 n n
ATMOC]epHOe 1aBIeHHE
eMCTBUE KUJKOCTHU U Ta3a Ha
4 o 8 o Bubnmotexa LIOK
TOTPYREHIOE B HHX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas paborta «OnpeneneHue
43 BBITAJTKUBAIOIIICH CUJIBI, bu6mmorexa [IOK

,Z[CI\/'ICTBYIOH.ICI‘/’I Ha TECJIO, IMOTPYKCHHOC
B XXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00BbEMA MOTPYKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Temn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHHE JIOJKU U
onpeseraeHue e€ rpy30no b-EMHOCTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxormnaBanue»,
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
U Ta30B»

Mexanudeckas pabora

MomntHocts. EquHUIEI MONITHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

56

57

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHne TBEpABIX TEN, KUAKOCTEN
u razoB» / Beepoccuiickas
poBepoyHas paboTa

58

PesepBubIit ypok. Pabora ¢ Tekctamu
o Teme «/laBnenne TBEpABIX TN,

bu6mmorexa [IOK
https://m.edsoo.ru/ffOadffe




59

60

KUIKOCTEHN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HccrenoBanue ycioBrid paBHOBECHS
pbIyara»

Pemmenue 3amay o teme «Y CIIOBUSA
PaBHOBECHS pbIUaray

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumnmenT nmone3noro neicTBus
Mexanmu3ma. Jlaboparopuas pabora
«M3mepenne KIIJI HaknOHHOM
TUTOCKOCTI

0.5

62

63

64

Pemrenne 3agau o teme ""Pabora,
motmtHocth, KIT/1"

MexaHnueckasi JHEpIusl.
Kunetnueckas 1 noTeHIMaIbHAas
JHEprus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpPUMEHT MO TEME
"DKcnepUMEeHTalIbHOE OIpeIeTICHHE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHLIMAJIbHON SHEPTHH NPU
CKaThIBaHWM TeJja 110 HAKIIOHHOW
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPTUSD)

PesepBHelit ypok. Pabota ¢ Tekctamu

bu6mmoreka [JOK




o TeMe "MexaHnueckoe IBUKeHue"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Pabdborta. MOIIHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME




8 KVIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
. bubnuorexa [JOK
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Monaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemnmoBoe pacuIMpeHre U CKaTHE 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunael reruionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstueit BoAbI"

Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOIMMOTO JIJIsI HarpeBaHus Tea
Y BBIICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yAEIbHON TEMJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
Cropanust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

p bu6mmoreka [JOK
18 KPUCTAJUIMYECKHUX TEJl. Y AeabHast
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
YIEIbHOW TEIUIOTHI TIJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnnorexka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumteane. Y nenpHas temiora bu6mmorexa [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATYPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEJBLHOW BJIAXKHOCTH BO31yxa"
Pemenue 3agau Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHuHUIIBEl paOOTHI TEMJIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN U 3aIIUTa
OKpYKarolle cpebl

3akoH COXpPAaHCHUSA U IPCBPALICHUSA
OHEPIHUH B TCIJIOBLIX ITPOLIECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TenaoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BenecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TermnoBble aBieHnsa. I3sMeHeHne
arperaTHbIX COCTOSIHHI BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IneKTpU3aLUL
T€J UHIYKIUEN U IIpU
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apsoKeHHBIX TEIl.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 Hanpsis>keHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
HocuTenu snektpuueckux 3apsjios.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHeHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0

36 cyuiecTBoBaHMs. McTouHuKM bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnworexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO T0JIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B MeTasuiax, bubmuorexa [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u peI:“yJII/II;OBaII;I/Ie CHJIBI 0.5 bubnmorexa LOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJIeKTpUYECKOE HAMPSDKEHHUE.
BoasTMmerp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 0.5
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"
43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH
44 3JIEKTPUYECKOIO CONPOTUBIICHUS | bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JJIUHBI, TLIOIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka
https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopuas pabora
"NccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKAa, UAYIIETO YEPE3 PEIUCTOP, OT 1 bubmorexa LHOK
- MY pes p P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaICIHHOE
COEJIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU | bubnmoreka [JOK
IOCIEI0BATEILHOM COEAUHEHUHN ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

MapayIeIbHOM COEUHEHUHN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma JiJ1s1 pa3IudHOro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH ANIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTopnas padora "OmnpeneneHne
patopHai p P bubmuorexa [JOK
52 paboThI U MOLTHOCTH JIEKTPHUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECKUe ey 1 MOTPeOnuTenn
. bubmuoreka [JOK
53 ANEKTPUYECKOUN SHEPTUu B OBITY.
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3aNMOJICHCTBHE
55 Ypok-uccnenosanue "M3yuenne bubnnorexa [JOK
MoJIeH MOCTOSTHHEIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarxauTtHOe 110jIe. MarauTHoe mosie
bu6mmoreka [IOK
56 3eMiIi U ero 3HaYCHHE I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIeKTpUYECKUE 3aps/Ibl.
bu6mmoreka [JOK
57 3apspKeHHBIC Tejla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMogercTBus. IlocTosHHBIN
AJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUIecKHe 3apsiIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoAeucTBUA. I1oCTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

MpoBepoyHas pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepocceuniickas
IpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne AIeKTPOMarHuToB B
texHuke. JJaboparopnas pabora
"N3yuenue neiicTBUS MarHuTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTeNed B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBuraresns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYICHUS MIEKTPUICCKON SHEPTHH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIIeKTpuYecKue u




MAaTrHUTHBIC SIBJIeHUS"

KonrtponsHas pabora o teme

66 "DJIeKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [IOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblil ypok. PaboTta ¢ Tekctamu | bubnuoreka [IOK
o teme "TeroBsie sBieHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIil ypok. PaboTa ¢ TekcTamu |
1o TeMme "MarHuTHbIC SBIICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTHnueckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr

| MexaHnueckoe JBUKECHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOI'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMOJIMHEWHOE | bubmmoreka [JOK
JIBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsAMOIUHENHOE

4 nekenue. CpeqHsst 1 MTHOBEHHAs 1
CKOPOCTH

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBU>KEHHSI. 1
I'padux ckopocTH
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHS Tena npu | | bubnuotexa [JOK
PaBHOYCKOPEHHOM ABHKEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

g CBoOomHoe nagenne teil. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE 11O 1 bubmuoteka [IOK

okpykHocTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInaeiHas u yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3ak0oH HproToHa. BekTop bubmuoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTByIOIIASA CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6moteka LIOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cua ynpyroctH. 3akow I'yka https://m.edsog)_.lru/fanecaZ
16 Pewenue 3ampau no reme «Cuna
YIPYTOCTH
17 JlaGopatopHnas pabora «OnpeneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka HOK
18 Crna Tpenms https://m.edSO(])_.[ru/fanﬂ 38
19 Pemenune 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
Kod(pduimenTa TpeHUs CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3aKkoHbI
21 Herorona. Cuna ynpyroctu. Cuina bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cuia TSDKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majieHust

Ypoxk-koHpepenuus "/IBrkeHue et

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3anay no teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [IOK
: P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue mMaTepuaibHOW TOUKHU.
AGCOII0THO TBEPAOE TENO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpOTO TENA C
. - https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LenTp TspKEecTH
PaBHOBecue mMaTepralbHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuinsl. LeHnTp TspKecTH
73 Pemenue 3agau nmo reme "MomeHT bu6mmoreka IIOK
cunbl. L{enTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOM paboTe MO
" bubnuoteka [JOK
29 TeMe "MexaHnuecKkoe JBMKEHHE.
. " https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTponbhas pabota no teme
| bubnunorexa LIOK
30 MexaHnueckoe ABIKEHIE.
. " https://m.edsoo.ru/ff0b06ec
BsaumoneiicTBue Ten
31 Nmnynbse Tena. Umnynsc cuiibl. 3aKoH bubmuoteka [IOK




COXPAHEHHU UMITYJIbCA. YIIPYroe U
HEyIIPYroe B3auMOJECHCTBUE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
34 Mexanudeckas paboTa U MOITHOCTb bubmmorexa [TOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
YIPYTOCTHU U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 9HEprUU U pabOTHI.
IloTeHunanbHas 3Heprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPrUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHnas pabora «3yuenue bubmmnoreka HOK
3aKOHa COXPaHEHUS SHEPTrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTU
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
NPY>KUHHOTO MasTHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHu i
rpy3a, HOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BOHBL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "Mexannueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKre BOJTHBI"

3BykK. PacnipocTpanenue u oTpaxkeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmogenue
3aBHUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
uH(OPa3BYK B IPUPOJIE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXpPaHEHMUSI.
Mexanuyeckue KoyiebaHus ¥ BOJTHBI"

KonTponbhas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHbI cOXpaHeHMs. MexaHnyeckue
Kose0aHusl U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-konpepennus "Lkana
53 3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 Y4acTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 CxopocTts cBeTa. BomHOBBIE CBOMICTBa bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
bubnunorexa LIOK
62 pacnpocTpaHeHUe CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
but6mmorekxa [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJIICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ffOb3aea

65 Hcnonb30BaHre NOTHOTO BHYTPEHHETO E:f;?;if:;;gg/lﬁf Ob3csc
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanme
66 3aBUCUMOCTH yTJia NPeTOMIICHHS
CBETOBOTO JIyua OT yIJIa MaJIeHUus Ha
rpanuiie "Bo3ayx-crekiao""
Ypok-koHpepermus "Vcnons3oBaHue
67 TIOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckast cuiia JIMH3bI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3{2c
69 [TocTpoenue n3o0paxeHuil B JIMH3AX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
Jlabopartopnast pabota "Ornpenenenue
70 (OKYCHOTO PacCTOSIHUS U ONTHYECKOM brbmmorexa [TOK
CHTBI coBUpatomel MMH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "leexTs
3penus. Kak coxpanurts 3penue"
Pa3noxxeHue 6enoro ceera B CIEKT.
74 OnsiTel HetoToHA. Coxenue bu6muoreka [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/I}I
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlabGopaTopHas padota "OIBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEeKTP U

bu6nmoreka [IOK
75 BOCHPUSTHIO [IBETA IPEIMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIOACHNH Yepe3 BETOBbIC
¢bubTpor"
VYpoxk-npaktukym "BonHoBbIE
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u morjoiieHne cBera
. bubmuoreka [IOK
79 atomoM. KBanTel. JInneiuaTteie
https://m.edsoo.ru/ff0c144c
CIICKTPBI
20 Ypoxk-nipaktukym "Habmonenue bubmuoreka [IOK
CHEKTPOB UCITYCKAHUS" https://m.edsoo.ru/ff0c1550
" bubmuoreka [IOK
81 PaanoakTUBHOCTE U €€ BUIIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnas bubnuoreka [JOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N30To118! https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacnana
VYpok-koH(pepenus "PagunoakTuBHbIE
P Gep bubnuorexa [JOK
86 M3JIy4eHUs B IPUPOJIE, METUITHHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
quceln

28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK
MAacChl U DJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no teme "Snepueie
peakuun"

90 Peakuuu cunTe3a u nenenusd saep. bubnnorexa [JOK
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-kondepenuus "Anepnas

01 sHepreTuka. JlencTBus
PaaNOAKTUBHBIX U3JTyUYECHUN HA XKUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubmmnorexka HOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBieHUS"

KonTponbhas pabota no teme
93 "DIIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsbI€ siBeHUS"
[ToBTOpenue, 0600IIEHNE.
but6mmoreka [IOK
94 JlabopaTopHbIie pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
[ToBTOpenue, o6o0menue. Pemenue
bubnunorexa LIOK
95 pacyYETHBIX ¥ KaY€CTBEHHBIX 3a/1a4 10
" " https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoLEeCCh
96 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




pPacyYeTHBIX U KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
97 pACUETHBIX U KAYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBok"
[ToBTOpenue, o6o0mIeHNE.
98 JIaGoparopHble pabOTEI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbIE SBJICHUS
[ToBTrOopenue, o6o0menue. Padbora ¢
" bubnuorexa [IOK
99 TEKCTaMH I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'L'HCBCTOBI:IG 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 Tekctamu 1o TeMe "KBanToBas u 1
sanepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KJIIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOHINX JAaHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/7a4yy B Y4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GUZNUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBAa Tel U (U3MUECKHE SIBICHMUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITHMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIWYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYNH

L.5

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUSA W TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJIPIpOBKy 3aKOHa MW  3alIucChiBaTb €ro MareéMaTudccCKofC

BBIPAKEHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qycji€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABJIATh I[PUYUHHO-CIECICTBCHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYecKHX MaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MUYECKUX SBJICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONb3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHATN3a
YCIOBHS 33J]adyll  3allUChIBATh KPAaTKOE YCIOBHE, IMOJCTABIAThH
¢u3nueckre BeITUUMHBI B (YOPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYECKUX METOJOB, B ONHCAHUU HCCIECJOBAaHUS  BBIICISTH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh "
WHTEPIPETUPOBATh MOJYYECHHBIH pe3ynbTaT, HAXOAWUTb OIIMOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
buznyeckux  CBOMCTB  Ten:  (QOpMYIUpOBaTh  IPOBEpsiEMbIC
OPEINONIoKEHUsI, CcOoOMpaTh  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITAa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
U(ppOBBIX MPHUOOPOB, 3aNMUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYroll C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAaHUU Y4E€OHOrO HCCIIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEIIOKECHHOMY IUIAHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, €JIaTh BBIBObI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.13

MMPOBOANUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAys
Hpe,E[JIO)KCHHOﬁ HWHCTPYKIUU: IIPU BBIITOJHCHUA I/I3MCpCHI/II71 COGI/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI  JACHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpU30BaTb IPUHLMIIBI JEUCTBUS M3YyYEHHBIX
npuOOPOB M TEXHUYECKMX YCTPOMCTB C MOMOUIbIO HMX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOANUTH TNPHUMEPHl (HAXOAWTh HH(pOpPMAIUMIO O MpuUMepax)
MPaKTUYECKOTO UCTOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHECHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBJSIETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npruéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3yYEHHBI IOHATUWHBIM ammapar Kypca

(I)I/BI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBHITIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYIIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JEUCTBUM, aJI€KBATHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTO 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘-IGCKO€ SAIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACIATH

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEJIUYUHY C  JIPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

Q)HSHHGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB € MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHCHHﬁ, (1)I/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX JJI1 pelIeHHs] 3a7aud, BbIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh PacdyéThl M CPAaBHUBATH
MOJIydeHHOE 3HadeHHEe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITIOJIB3YA OIMMUMCAHUC UCCIICAOBaHWs, BBIACIIATD
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUJIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢usmueckux  CBOMCTB  Tel:  (opMysIuMpoBaTh  MPOBEpsieMble

MPENIONIOKEHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000py10BaHMs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIHTAThI

U3MEpEHUH ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX HW3MEPCHUM:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAHOBKY U BBINOJHATH
U3MEpeHus,  ciexys  IpeUIOKEHHOMY  IJaHy,  (puKcupoBaTh
pe3yJIbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJULl U TrpauKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICOAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCaHUsA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHBbIM PUCYHKaM, COCTaBIISITh CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCJVHEHUEM JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIb30BaHUS (U3NYECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCACHUA B Oprmaromeﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3UIECKOTO COJIEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIUXCS 3HAHUW M IYTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATH HH(POPMALUIO, KOTOpas

SBIIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh NPU  BBINOJHEHHUM YYEOHBIX 3aJaHWi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COJEpKaHUs, CIPaBOYHBIC
MmaTtepuaisl, pecypcsl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3UIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHMYHO MPEJCTaBIIATh PE3yJbTAThI
NPOCKTHON WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($uU3HKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3eHTaLUel

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb IPYIIBbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTh KOHM)IUKTHI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pas3inyaTth SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC
pacno3HaBaTb MPOABJICHHUEC H3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlmeM MHUpe, B TOM YUCIIC (1)I/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hy10, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) GUZUYECKUX SIBJICHUN

1.4

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHS,
UCTIONB3Yysd (U3MYECKHe BEIMYUHBI, IPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEMBIX  BEIHYUH,
0003HauEHHSI ¥ €AUHUIIBI (PU3MUECKUX BETMYMH, HAXOIUTH (HOPMYJIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTh  TpapuKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTCpU30BaATh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXKECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud NPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMyecKHX IIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOMICTBa

bu3nUeCKuX SIBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ahauu (omuparouiyecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCIHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3ajadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJIOCTAIOIIME HIIU
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHUsl, IPOBOJUTH PacuéThl M OLEHHUBATh PEATUCTHYHOCTH

MOJIyYE€HHOT0 3HAa4Y€HUs (PU3HUECKON BEIIUUUHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBECPACMOC TPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJl OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAUYCHHE H3MepseMOil BenHuuHBI ((OKyCHOE
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MEpeHUs (M3MEPUTEIBHOTO TPUOopa)

1.11

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
HCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUN: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Cienys MPEeAJoKEHHOW WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHbBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-IPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JIUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HH 111 oOecriedeHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

cOOII0ICHHS] HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

OCYUIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COACPKAHUS B CETH
WutepHer, caMmocTosTensHO (OpMYIHpYysl TOMCKOBBIM  3arpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIONIb30BAaTh MPH  BBHIMOJIHEHMH Y4YeOHBIX 3aJaHuil  Hay4dHO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COJIEpXKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON




3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAllUM M3 HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO
COJepKaHus, MyOJHMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
GU3MKH U CONPOBOXKIATh BBICTYIJIEHHE IIpe3eHTalued ¢ yd4éTom

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIOJHEHUM YYEOHBIX IPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLIEHUBAThb
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAS  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®uszuka — HaykKa O Ipupoje. SIBieHus npUpPOABL.
dusuyeckue SBICHUSA: MEXAHWYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAy4YHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHIKEHUE TUIIOTE3,
HKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6n10z[aeM0ro SABJICHUA
Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTiueckue paboThI:

HiHPar###l3MepeHre pacCTOSTHUN.
#HiParf##l3mepenne o0bEMa KUIKOCTH M TBEPAOIO
Tena.

#HHPar###Onpeienienne pa3MepoB MaJIbIX TEl.
#i#HParf##l3Mepenne  TeMreparypbl NpU  TIOMOILHU

AKUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATy bl

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H##Par###CTtpoenne BelecTBa: aTOMbl U MOJICKYJIBI, X
pasMepbl.  OmBITBI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi#HPar#H#H ]| BuxeHue YACTUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHHUSI YacTUIl C  TEeMIepaTypou.

BpoynoBckoe nmxenue, nuddysus

2.3

B3anmoaeiicTBre YacTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




HiHPar### ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocCBsA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
#H##Par###OLeHKa guamMeTpa aToMa METOJO0M PsioB (C
UCTIOJIb30BaHuEeM (GoTorpaduii).

2.6 #HAPar###ONbITEH o HaOII0ICHUIO TEIJIOBOT'O

pacIIMpEHHs Ta30B.
HHHPar###ONBITEl IO OOHAPYXKEHHIO JCHCTBHSI CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUDKEHUE. PaBHOMepHOE U
' HEPAaBHOMEPHOE JIBM)KEHUE
HH#HPar#t#H#CKropoCTb. Cpennsist CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM JIBW)KE€HUHU. Pacdyér myTtw M BpeMeHH
JIBUKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTH JIBUKEHUS TEIl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### InotHocTs BemectBa. CBS3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BEMa BeIlecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aMOIEHCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' MOMOIIbIO JMHAMOMETpA
37 Hi#HParf##SIBnenne TaroteHus U cuina Tsokectu. Cuna
' TSKECTH Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
13 Cwia tpenus. TpeHHE CKOJBXEHUS W TPEHHUE ITOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 Hi#HPar###Crio)keHne CWJI, HaIlpaBJIEHHBIX 110 OJHOU
' npsMoid. PaBHoIeHCTBYO1IAs CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OJKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIss u Tak gainee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIBXKEHUS Opycka WIM 1IapuKa [0
HAKJIOHHOM  IuiocKkocTH. OnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOILNE
3aBHCHUMOCTB pacTshKeHus (aedopMariiu) mpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT Beca Tena U

XapaKTepa COIMPHUKaCarOINUXCA HOBerHOCTeﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHMBOU IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpAoOro Tenma. CrocoObl YMEHBIICHUS U

+ YBEJTUYECHUS JABICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a oT 00bEMa,
' TEeMITepaTypbl
43 [lepenava naBieHust TBEPABIMH TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTH4YeCKHE MaIlIMHbI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratnueckuit mapagokc. CooOIIArONTHUECS COCYIBI.
['uapaBnuyeckre MEXaHU3MbI
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
45 CyIIECTBOBaHUSI BO3AYIIHOW 000m0ukm 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTHI HAJ] YDOBHEM MOPSI
16 W3mepenune armocdepHoro npapneHus. [Ipubopsl amns
' HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS
JlelicTBME XUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxXxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BhITAIKMBAIOIIECH CUJIbI, TEHCTBYIOIIEH Ha
Teno,  HOorpyk€HHoe B  kuakocTtb.  IIpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. KoucrpynpoBanue apeoMmerpa R0
KOHCTPYMPOBAaHHE  JIOAKM M  OmlpeAelieHne €€

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SBJICHUA B npupoae: BIIMSAHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHHUC

pBIO

4.11

TexHuueckue yCTpOWCTBA: COOOILAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanudeckas padbora
5.2 MexaHuueckas MOIIHOCTh
s3 [IpocTeie MeXaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS
' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara
54 [TpumeHeHue paBuia PaBHOBECHS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWku.  Koaddumment
5.5 ITOJIE3HOTO NEeNCTBUSA MEXaHU3MOB. [Ipoctsie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernaeckas sHeprus
53 [Tonnas MexaHwdeckass 3HEprusi. 3aKOH H3MEHEHUS U
' COXPaHECHUS MEXaHHUYECKOW YHEPTHH
5.9 [TpakTuyeckue paboOTHI:




#Hi#HPar#Ht#Onpenenene paboThl CWIBI TPEHHS TPH
pPaBHOMEPHOM JBI)KCHHM Tella 10 TOPU3OHTAIBHOI
noBepxHoctu. MccnenoBaHue yciloBUil paBHOBECHS
peruara. HMsamepenue KIIJI HakIOHHON TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOABMKHBIM OJIOKM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHUS
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3sMmepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHUI BemiecTtBa. Kpucramnmueckue u amopdHbIe
Tena
OObsicHeHHEe CBOWCTB Ta30B, KUIKOCTEH W TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETUYECKON
TEOpUU
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO IBUKEHUS YaCTHULL
6.7 BuyTtpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH
' SHEPIUuu: TerIonepeaya u CopepiieHue padoThl
6.8 Buasl Tennonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIHS,




U3IIy4YECHHE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBAHUE KPUCTANIMYECKUX BEILIECTB.
. VY nenbHas TEIoTa IIaBICHUS
[Tapoobpa3zoBanue u  koHaeHcanus. Mcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUA.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Mpuanmmel  paboThl  TerioBbix — aurarenei  KITJ]
6.15 TEIJIOBOro ABUrarens. TemioBble ABUTATeNd M 3alluTa
OKpY KaroIlen cpeJibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
poueccax
[IpakTuyeckue paboOTHI:
HH#HPar###ONBITEl IO OOHApY)KEHUIO JEMCTBUSA  CHII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
HHHPar###0NbITHl 0 BBIPAIIMBAHHUIO  KPHUCTAJJIOB
IIOBapEHHOM COJIM MUJIM caxapa.
#H#HPartH##O0npITBl  TIO  HAONIONCHUIO  TEIUIOBOTO
617 pacivpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TeIl.

###Par###Onpenenenne naBieHUs BO3IyXa B OautoHE
HITpUIIA.

HHH#Parf##ONBITH, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JaBIIeHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIaKICHUSI.

#H##Par### IpoBepka TMIOTE3bl JIMHEWHOW 3aBUCHMOCTH

JUIMHBI CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenne M3MEHEHUS BHYTPECHHEHN
SHEPTHM Tejla B pPe3yJibTaTe TeIuionepeaadn U padoTh
BHCIIHUX CHIL.

#H#HPar##llccienoBanue SBJICHUS TEINIOOOMEHA IpH
CMEIIMBAHUH XOJIOAHOU U TOpsueH BOJIBI.
#H##Par##H#Onpenenenne KOJIMYECTBA TEIUIOTHI,
MOJIyYeHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITMHAPOM.

#H##Par##H#Onpenenenue YAEIbHOU TEMIIOEMKOCTH
BEIIECTBA.

H#Par#H#lccnenoBanue npoiecca UCHapeHusl.
###Par###OnpeneneHne  OTHOCHTEIBHONW — BJIAXKHOCTH
BO3/yXa.

#HHHPar###0npenenenye yaelbHONU TEIUIOThI IIaBICHUS

JIpaa.

Ouznyeckue SABICHHUS B MPHUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpPUCTaJUTBI B TIpupoae, u3inydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWCTBA:  KalWJUIAPBI, IMPUMEPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH KyroHa

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apSUKEHHBIX TE OT
BEJIMUYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIAMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX IO0JIeH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apana. Ctpoenue atoma. IIlpoBoaHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBaHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTpUUECKUH TOK B
KHUJKOCTSX U ra3ax
Onektpuyeckas uenb. Cuwia Toka. DJEKTPUUYECKOE
7.8
HaIpsHDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH OMa aJ1s yyacTKa Lenu
[TocnenoBarenpHOE W MapajUIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkaHme
[TocrossHHbIe MarHuTHl. B3amMoaelcTBUE MOCTOSTHHBIX
7.14
MarHuTOB
715 MaruuTtHOe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HAYEHHE TS KU3HU Ha 3eMiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHMTHOrO IIOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTENlb MOCTOSHHOIO TOKAa. Mcmosb3oBaHuE
' BJIEKTPOJIBUTATENIC B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




nHaykuud. IIpasuno Jlenna

DIEeKTpOTreHepaTop. CnocoObl MOJTyYEHUSs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl HHIYKIIUEH

Y TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBHS DJIGKTPUYECKOrO TIOJI  Ha

MIPOBOHHUKY M TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYCCKON LIETH

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perympoBaHUe HAMIPSIKCHHSI.

HccnemoBanue 3aBUCUMOCTH CHUITBI TOKQ, HIYIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3ucTope.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HANpsOKEHUM  NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHHWU JBYX pPE3HCTOpPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajieIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Ppe3HUcTop.
OnpeneneHue  MOIIHOCTH — JJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JAMIIOUKYy, OT HalpsSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4eHre MarHuTHOTO IOJIA MOCTOSIHHBIX MATHUTOB IPU
uxX OoO0beAMHEHUM |  pasfencHud. VccremoBaHue
JEHCTBUS DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. HSyquI/Ie

I[CP'ICTBPIﬂ MArduTHOIO II0JIsI Ha ITIPOBOAHHUK C TOKOM.

KoncrpyupoBanue 54 U3y4YeHue paboThI
3IIEKTPOABUTATEII. N3mepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUA 3JICKTpOMaFHPITHOI>'I HHAYKOUUW:
HCCIICIOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B MPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMocdepe, DJICKTPHUYECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, amIepMerp,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
AEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FCHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kox snemenra [IpoBepsieMbie PIEMEHTHI COACPKAHUS
paszziena
MEXAHUWUYECKUE SABJIEHUA
| Mexanuueckoe JBIDKEHHE. MarepuaibHas TOYKA.
5 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHIKEHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE NPSIMOJIMHEWHOE JBUKEHUE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH

HCPaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpeHHOE HPSIMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 #H##Par###CBoOoqHOE magenure. OnpITe! [ anmines
#HH##Par##HPaBHOMEpHOE JBM)KEHUE I10 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 #HH##Par###] [puHuun cynepno3uiuu Cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 H##HParfH##Cuiia  TpeHMs: CWiIa TPEHUS CKOJIbKEHUS,
' CHUJIa TPEHUS MTOKOSI, IPYTHE BUJIbI TPEHHUS
214 #HHHPar###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TSATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUs
IBwxkenne  miaHer  Bokpyr  Comnnma.  [lepsas
815 KocMu4eckasi ckopocTb. HeBecoMocTh U meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16 oo
###Parf##PaBHOBecHe TBEPIOro Tela ¢ 3aKpEIIEHHON
817 OChI0 BpauieHus. MoMmeHT cuibl. LleHTp Tsxectn
8.18 Nwmnynbe Tena. 3Menenue ummysbca. Mimynbe cuibl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #Hi#HPar#H#PeakTBHOE ABMKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b
822 SHEPTUU U paboThI
) [lorennmanpHast dHEPTUs Tela, NOJHATOTO  HAA
823 MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPYKUHBI
s ###Par###Kunetnueckass ~ sHeprusi.  Teopema o
' KMHETUYECKOW SHEPTUHU
8.26 Hi#H#ParfH##3aKoH COXpaHEHUS! MEXaHUYECKOW DHEPTUU




8.27

8.28

8.29

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJbKEHHUs Opycka
WIA JBWKEHHUS IIapuKa IO HAKIOHHON IUIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tella IpU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
IIpoBepka rumoOTE3Bl: €CIM NPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHU OJJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CWIBl HOpPMalbHOro naBieHus. OmpeneneHne
KodpduuuenTa TpeHHus cKoubxkeHus. OmnpeneneHue
KECTKOCTU MpykuHbl. OmnpexneneHue padOTbHl CUIIBI
TPEHUS TpU PABHOMEPHOM JIBWKEHMM Tejla IO
TOPU30HTANILHOM MoBepxHOCTH. OmpeseneHue padOThI
CHJIBI  YOPYrocTM  MNpu  NoabéMe  Ipy3a ¢
WCTIOJb30BAHUEM  HETOABIKHOTO ¥ TOJBH)KHOTO
0JI0KOB

dusnueckue SBJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBkeHue TuiaHeT COJHEUHOW CHCTEMBI, PEaKTHBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB

TexHuueckue  yCTpoWCTBa:  CHUAOMETP,  JATUYUKU

TOJIOKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY/ 1a
92 Maremarnueckuit u MIPYKUHHBIN MasITHUKMU.
' [IpeBparieHre sHEPrUU IpU KOJIeOaTEIbHOM JIBHKEHUH
93 3aryxatomue KosebaHus. BbIHYXIeHHbIE KOJeOaHMS.
' Pe3onanc
Mexannueckue BOJIHBL. CBOMCTBA MEXaHMYECKHUX BOJIH.
9.4 [IpomonbHbIE M TONEpeYHbIe BOJHBL. JlIMHA BOJHBI U

CKOpOCTh €€ pacnpocTpaHeHHss. MeXaHWn4eCKHe BOJHBI B




TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpaskeHueE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmpeneneHne  4acTOTBl M Iepuojga  KojeOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmpeneneHne  4acTOTBl M Iepuojga  KojeOaHui
MPY>KMHHOTO MasiTHUKA
97 HccnenoBanne 3aBHCUMOCTH — Iepuoja  KoJjeOaHWi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJWHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHUi
NPY)KMHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH neproja KoseOaHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M XECTKOCTH
npy>KuHbIL. M3Mepenne yckopeHusi CBOOOJHOTO MaieHHS
dusnueckue SBICHUS B NPUPOZIE: BOCHPHUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSACCHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
99 TexHu4ecKkue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG IoJic. 9J'ICKTpOMal"HI/ITHHe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [IIxana 3n€KTPOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.

' BoiHOBBIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3yueHne CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
Ousnyeckue SABICHUS B MpHUPoAE: OHUOIOrHYECKOe

10.5 neiicTBue BUJUMOTO, yIbTpadroIeTOBOrO u
PEHTIE€HOBCKOT'O U3ITy4YeHUH

10.6 Texnuueckue YCTpOMCTBA: HCMOJIb30BaHHUE

QJICKTPOMArHUTHLIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBGBIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOYHUKHY CBETA
11.2 [IpssMOnMHENHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop jiydeil B JIMH3E
116 OnTnueckast cuctema ¢oroamnmnapara, MUKPOCKONMA U
' TeJecKoIa
117 I'maz kak onruyeckas cucrema. biauzopykoctb u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue ceKTpajabHBIX LIBETOB. Jlucnepcus ceeta
[IpakTuueckue padbOTHI:
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
OTpa)XeHHs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
#H#HPar##l13yueHne  XapakTepUCTHK — H300pakKeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMIIEHUSI CBETOBOrO JIy4a OT yIja NaJeHus Ha
119 IPaHUIIE «BO3JIyX — CTEKIION.
' ###Par### lonyuenne wW300pakeHUH C  TTOMOIIBIO
coOuparoIe JTMH3HI.
###Par###Onpenenenrie  (OKYCHOTO pacCTOSHUS U
OINITUYECKOH CHJIBI COOMpArOIEei TUH3BI.
##HPar#H##ONBITEL TIO pa3ioXKeHHIo Oeloro cBera B
CHEKTP.
###ParfH##ONBITHl IO BOCIPUATUIO I[BETA INPEIMETOB
IIpHU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIBTPHI
®usunyeckue sBIeHUs B npupoje: 3arMeHus CoJiHIa u
11.10 JIyHbI, 1[BE€TA TEJN, ONTHYECKHE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texuuueckue YCTpOICTBA: OYKH, TEPUCKOIT,




(doToanmapar, ONTHIECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAETb aroma.
' Moaens aroma bopa
122 Hcnyckanue u noriomeHue csera aroMoM. KBaHTBI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3IyyeHHs
124 Crpoenne aromHoro sgpa. Hykionnas Moxenb
' aTOMHOTO sapa. M3oTonsl
125 PanuoaxTtuBHble npeBpaiueHus. Ilepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuuy. 3aKOHBI COXPAaHEHHUs 3apsiioBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. MctouHuku sHepruu
' ConHua u 38€311
12.9 Snepnas osHepretuka. JleiicTBHE  paguOaKTHUBHBIX
' U3JIy4YE€HUH Ha )KUBBIE OPraHU3MBbI
[IpakTuyeckue paboTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoOB: M3MEPEHHE SHEPIMU YaCTHIIbI
110 TOPMO3HOMY TyTH (110 (poTorpadusim).
N3mepenue paaroakTuBHOro (poHa
®dusnyueckue SBICHUS B INPHUPOJE: €CTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE W3IIyUYCHUE TMPUPOJHBIX MHUHEPAIOB,
NEICTBUE PAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHu3M
YeJI0BeKa
1212 Texnuueckue yCTpOICTBA: CIIEKTPOCKOII,

VHMBUyaJIbHBIA TO3UMETp, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTHUHE MHUpa, O BKJIAJAE POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYIKAOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUH, 00 AaTOMHO-MOJIEKYJIIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBICHUH HpPUPOAbI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXalolleM MHUpe, BBIICHAS WX CYIIECTBEHHBIE CBOWCTBA
(pu3HaKH)

Brnanenue ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJIHUYECKOTO
A3bIKa (PU3UKU M MCIIONB30BaHME MX ISl PElIeHHs y4eOHBIX 3a/ad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS U

MpoNHeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YA (bHSI/I‘IeCKI/Ie BCIIMYHHBI

BraneHnne ocHOBaMHM METOZOB HAay4dyHOTO TIIO3HAHUS C Y4YETOM
coOIO/IeHHsI TTpaBUI OE30MacHOro TpyJaa: HaOMoIeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTaHOBKY




W3 JaHHOTO Habopa 00OpYIOBAaHHS MO WHCTPYKIHHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUYNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
OKCIEPUMEHTAJIbHYI0 YCTaHOBKY [0 HMHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIWYUHBI U aHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
MPOBEJCHNE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIbHYIO yCTAaHOBKY U
NPOBOAWTHL  HCCIEAOBaHWE IO  UHCTPYKUUHU,  HPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEIaTh BEIBOJBI 110 pe3yIbTaTaM

HUCCICIO0BaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aTroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yUEHHBIE CBOMCTBA (PU3NYECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

VYMenne pemarh pacu€THple 3agaun (Ha 0aze 2 — 3 ypaBHEHHN),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3bIBaOIIKME (pU3UUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KpaTKOE YCIOBUE 3ajayd,
BBISIBJISITH HEAOCTAIOLINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOaUMBIC ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJIYYCHHOI'O
3HaYeHUs (PU3MUECKOI BETMUYMHBI, YMEHUE OMPEIENATh pa3MEpHOCTh

(bu3nYeCcKOil BENTNYNHBI, TOTYYSCHHON IPU PEIICHUH 3aauu

YMeHue XapakTepu30oBaThb IPUHUMUIBI  JCUCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIE OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe




3aKOHOMEPHOCTHU
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YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TOBEJACHHUS B OKpYXamoIlled cpeae; MOHMMaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATH JOCTOBEPHOCTD
NOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IpHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
($U3UYECKOT0 COJIEP)KaHUs, CIIPAaBOYHbIE MaTepUajbl, PECYpPChl CETU
WnutepHer; BiageHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

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




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.
OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABUkeHHE. CpenHsas ckopocTs. PopMyia Ui
1.2 BBIUMCJIEHUSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
L3 (1) =x, +ut
I'paguky 3aBUCUMOCTH OT BPEMEHH M MPOEKLIUH CKOPOCTH, NPOEKLUU
IIEpEMEIICHUS, IIyTH, KOOpPAMHATBI IIPM PABHOMEPHOM  IPSMOJIMHEHHOM
JBUKECHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€jla OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
MPSAMOJIMHEVMHOTO IBUKECHHUS:
2
-Sx(f} =1'.|;|: * f_lﬂx * e
i
@opMynbl I NPOEKUMH IMEPEMELIECHUs, MPOEKIHH CKOPOCTH M IPOECKIIHH
YCKOPEHHUS IIPU PABHOYCKOPEHHOM IPSIMOJIMHENHOM JBUKEHUU:
2
1.4 .sx(r)=v{,x-r+ax-?.
U_\'('f) =Up, T, 1,
a. (r)=canst,
UEIL - UIIL zzaxs.'f
I'paduku 3aBUCHUMOCTH OT BPEMEHM MJIs MPOEKIUU YCKOPEHHUS, MPOEKIUN
CKOpPOCTH, IIPOCKLUHU IIepEeMEILIEHUs], KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JABH)KCHUN
CBoboaHoe naneHue. GopMyJbl, ONUCHIBAIOIINME CBOOOJHOE MAJCHHUE Tena I10
1.5 BEePTUKAIM (JIBMKEHHE TeJla BHHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH M MPOEKLUUU YCKOPEHHS,




1.6

NPOCKIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHS Tella IO OKpykHOcTH. HampaBnenue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

HenTpoctpemurenbHoe yckopeHue. HampaBiieHue I€HTPOCTPEMUTENBLHOTO

YCKOpPCHUH. CDopMyJIa JJI1 BBIYUCIICHUSA YCKOPCHUA:

dopmyiia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaleHUS:

V= ?

1.7

Macca. IInotHocTh BemectBa. @opmyia A BBIYUCIEHUS IITIOTHOCTH:

_m
vV

1.8
1.9

1.10

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue Cuil
SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m.d

COHaHpaBHCHHOCTL BCKTOpa YCKOPCHHA TCJIa U BEKTOPA CUJIbBI, ﬂeﬁCTBYIOUlGﬁ Ha

TCII0

1.11

Bzaumopericteue Ten. Tperuit 3akon HeroToHa:

Fru=-Fis

1.12

TpeHI/Ie IMMOKOSA U TPCHUC CKOJILXKCHUA. d)opMyna IJId BBIYUCIICHUA MOAYJISL CHIIbL

TPEHUS CKOJILXKCHUA:




F_=u-N

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

1.13 F=k-Al
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
F=G. 1 _2
R
1.14 Cwiia TsbkecTd. Y CKOpeHUE CBOOOTHOTO TaACHUSI.
dopmyna ajsi BBIYUCICHUS CUJIBbI TSKECTH BOIM3U MOBEpXHOCTH 3emnu: F = mg.
JBwxenue mnanet Bokpyr Comuia. [lepBas kocMuueckast CKOpOCTb.
HesecoMocTh u neperpysku
HNmnynbsc Tena — BeKTopHas pu3ndeckasi BeNUInHa.
1.15 P=mo
HNmnynec cucremsl ten. M3menenne ummynbca. IMmyibsce cumsl
3aKOH COXpaHEHMsI UMITYJIbCA JUIsl 3aAMKHYTON CUCTEMBI TE:
1.16 P=myUy +in, Uy =const
PeakTuBHOE ABUXKEHUE
Mexanunueckasi pabota. @opmyna ajsi BEIYUCICHUS paOOThI CHITBL:
A=Fscoso
Mexannueckass MOIITHOCTD:
1.17
vod
St
Kunerndeckas u noteHmanbHas 3Heprus. QopMyiia i1l BEBIYUCICHUS
KUHETUYECKON DHEPTIUH:
1.18 2
i
By

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIMAIbHOU




SHECPTrUHU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

1.19

1.20

1.21

Mexaandeckas OHEpPIusi:

E=E,+E,

3aKkoH COXpaHCHUA MEXaHUYeCKOH OHCPI'Uu. CDOpMy.]'Ia JJIA 3aKOHA COXpAaHCHUA

MEXaHWYECKOUW SHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[TpeBpalticHre MEXaHHYECKON YHEPTHH ITPH HAJTUYHUN CHIIBI TPECHUSI.
[TpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXaHHUKH.

Prruar. Moment cunbsl:M - Fl.

YcnoBre paBHOBECHS phlyara:
M +M, +..=0
[TonsrkubIi 1 HeMoABWKHBIN O0510ku. KITJ[ mpocThix MEXaHU3MOB,

n= Anonesnaz
Aﬁrpaqemaz

JlaBnenue TBEPAOrO TENA.
dopmya i1 BBIYMCIICHMS TABJICHUS TBEPIOTO Tena:

_F

JlaBnenue raza. ATMOcepHOE 1aBJICHHE.

T HAPOCTATUYCCKOC NAaBJICHUEC BHYTPU KUJKOCTH.

d)opMyJIa AJI BBIYHUCIICHUA JaBJICHUSA BHYTPHU ) KUAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mppaBnuyecknii mpecc

1.23

3akoH Apxumena. Popmyna I ONPEAEIECHHs] BBITAIKUBAIOLIEH

JICUCTBYIOILIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:
Fag =PEV

YcnoBue nnaBanud Teia. [lmaBanue CYIO0B 1 BO3AYXOIlJIaBaAHHUEC

CHUIBI,




1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TMEPUOJl M YacTOTa KOJeOaHUH.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

1.27

3aryxaromue kojebaHus. BeinykeHHbpie konebanus. Pezonanc

MexaHndecKkrue BOJIHEI. HpOI[OJ'IBHBIC " TIOIIEPCUYHBIC BOJHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PACIpPOCTPAHCHUS BOJIHBI:

rh=v-T

1.28

1.29

3BYK. FpOMKOCTL MU BBICOTaA 3BYKa. OTpameHHe 3BYKOBOﬁ BOJIHBI Ha I'paHUIC
IByX cpenl. MH(pa3ByK U yIbTpa3ByK

Ilpaxmuueckue pabomol

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apPXMMEIOBOW CHIIBL; KECTKOCTH
OPYXUHBL, KOd(pUIMEeHTa TPeHHS CKONbKEHUS; paObOThl CHIIBI TPEHHUS, CHUIIBI
YIOPYTOCTH; CpPeAHEN CKOPOCTH JBMIKEHHs OpyCKa MO HAKJIOHHOM TJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoaa Koje0aHnii MaTeMaTHYECKOTO MasTHHUKA, YaCTOTbl HW TICpUOJA
Kose0aHu MPYKUHHOTO MasTHUKA; MOMEHTA CHIIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YOPYrOoCTH MPU TOABEME Tpy3a C IMOMOIIBIO HEMOIBUKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH IPU NMOJbEME Ipy3a C MOMOIIBIO MOBUXKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEJOBOM CHIIBI OT 00BbEMa MOTpYyKEHHOM
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI
OT MACCHI T€J1a, CUJIbI TPCHUSA CKOJIBXKXCHUA OT CHJIBI HOPMAJIBHOI'O JaBJICHUSA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTENEHU
nedopmaruu TPy >KUHBI; YCKOPEHUsT Opycka OT yrijla HakJOHA HAmpaBIISIONICH;
nepuoa (4acToThl) KoieOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
Kojie0aHUM MPYKUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MNPYKUHBI,
UCCIIIOBaHNE HE3aBHUCHUMOCTU TepHoja KoyieOaHWH HHUTSHOTO MasTHHKA OT

macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS pplyara

1.30

Qusuueckue sA6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IIPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TEXHUKE, TMPUIHWBBI W OTIMUBBI, JABHXXCHHUC IIJIAHCT ComHeuynoi CHUCTEMBI,




PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(hepHOro HaBieHHs Ha KXUBOM OpraHu3M, IUIABaHHE PbHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOILAOIIUeECs] COCY/Abl, YCTPOWCTBO BOAOMPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OcHOBHBIE  TIOJIOKEHUS ~ MOJICKYJISPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

55 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBukenue, nuddysus

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBIICHUS

24 TennoBoe pacIIMpeHHE U CxKaTUE

2.5 TermoBoe paBHOBECUE

Y Buytpennsist sHeprusi. PaGora u Teronepenaya Kak CHOCOObl H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Bus! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y IeNbHas
TETIIIOEMKOCTb:

2.8
O=cm(t,—1)
3aK0H COXpaHEHHUS DHEPrUU B TEIUIOBBIX MpOIeccax. YPaBHEHHUE TEIIIOBOTO
Oananca:

2.9
O +0,+..=0
Ucnapenne u koHueHcausa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IMpoIEecce

510 ucrapeHuss M KoHjaeHcauuu. KurieHue JKUIKOCTU. YenbHas Teriora

' napooOpa3oBanusi: L = Q/m

2.11 BnaxunocTs Bo3gyxa




2.12

2.13

[InaBnenue wu Kpucrasmsanus. I3MeHeHMe BHYTPEHHEW DHEpPruUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. y,[[eJ'IBHaH TCIIOTA I1JIaBJICHUA:

BHYTpeHHSIH OHEPIYs CropaHus TOILJIMBA. y,Z[CJ'II)HaH TEIIOTA CrOpaHus TOILIIMBA:
q=0/m

2.14

[Mpunnmns! padoTs! TeroBbix apurateneit. KI1/1 reruioBoro apuratens

2.15

IIpaxmuueckue pabomuwl

W3mepenne yAenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (QHUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeThbIM LMJIMHIPOM, IIOCIE OIYCKaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYPbl; OTHOCUTEIBHON BIJIAXXHOCTU BO3/AYyXd; YIEIbHOW TEIJIOTHI
IIaBiaeHuss Jipaa. lccnenoBaHwe WM3MEHEHUs TeMIIepaTypbl BOJBI  NPH
pa3IMYHBIX YCIIOBUSX; SIBICHHS TEMJI00OMEHa NpU CMEIIMBAHUHM XOJIOJHOW M

ropsiueit BOJbI; MpoIiecca UCTIapeHHs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaIlTUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. [[Ba BUa 2IEKTPUUIECKUX 3apsii0B

3.2

BzaumoperictBue 3apsbkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn

CYTEPIIO3UIINH ICKTPUUECKUX MOJICH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsaoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

AJIeKTpudecKue 3apsbl. [[pOBOAHUKY U TUAJIEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nekTpruueckoro Toka. Cumia Toka.




Hanpsxenue.
I=q/t,U=A/

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
18 3akon Oma miig yyactka anekrpudeckoit nenu: I = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
310 OneiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JIWHUM
MarHUTHOW WHIYKIMH
313 MarauTHOoe T1I0JIe TOCTOSHHOTO MarHmTa. B3amMojeicTBHEe MOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKUMU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBIECHHUS  PE3UCTOpa;  MOIIMHOCTH
AIIEKTPUYIECKOTO TOKA; PaOOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOIIETO B IPOBOJHUKE

(pGSI/ICTOPH, HaMHO‘IKa), OT HAIIPAKCHHUA Ha KOHIIAX NPOBOJHHUKA, 3aBUCUMOCTHU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIIEPEYHOTI0 CCUCHHA U

YACIBHOT'O COIPOTUBJICHU.




[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCJMHEHUU NPOBOJHHMKOB; MpaBWia Uil CUIbl 3JIEKTPUYECKOro TOKa IpHU

napajuieJIbHOM CO€IMHEHUU MTPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeid) MOITOCOB,
POJIb MATHUTHOTO TOJIS JIJIS )KM3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpouicmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, pPeOcCTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTesIbHbIE ANEKTPONPUOOpPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENH, DSJIEKTPOMArHuT, OJJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana s5mekTpoMarHuTHRIX BOJTH
3.20 JlyueBas monensb cBeta. IIpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xoxa nyueit B nuH3e. DOKyCcHOE paccTosiHUE JIMH3BL. OnTuyeckas cuia
. muH3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipaxmuyeckue pabomul
##HtPar#H#l13mepenne oNTUYECKON CHIIBI CcOOHMparolied JHMH3BL, (POKYCHOTO
paccTosiHusL coOuparolei JTUH3BI (TI0 CBOMCTBY paBEeHCTBA pa3MepOB MPEAMETa U
M300pakeHHs, KOrJa MpEeAMET PacIoJIOKEH B JTBOWHOM (POKyCe), TOKa3aTels
3.26 MPEJIOMIIEHUS CTEKJIA.
###Par###IccnenoBanue CBOMCTBa M300paKEHUs, MOITYYEHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, W3MEHEHUs (OKYCHOTO DPACCTOSIHHS JIBYX CIIOKEHHBIX
JIWH3; 3aBUCUMOCTH yTJia TIPEJIOMJIEHUS CBETOBOTO Jyda OT yrjia TMajeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO»
327 Quzuueckue seneHus 6 npupode. 3arMmenus Conuna u JlyHsel, 1Bera Ten,
' onTHYECKHE SBJICHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKH, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagunoaktuBHOCTh. Anbda-, Oera-, raMMma-usznyudeHus. Peakiuu anbda-u Oera-




pacmiazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Moens aToma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [Tepuoa nmonypacnajga aTOMHBIX siEp

4.5 Snepuble peakiuu. 3aKOHBI COXPaHEHUSI 3aPsI0BOI0 U MaCCOBOT'O YUCE
Qusuueckue s6NeHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JeCTBUE PaIMOAKTUBHBIX U3ITyUYeHUH HA OPraHU3M YelIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIbHBINA JO3UMETp, Kamepa

BI/IJII)COHa, AACPHad SHEPreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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