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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 001Iiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom ¢eaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Copnepxanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AlMIO H3yYECHHS
bu3uKN Ha AEATETHPHOCTHOM OcCHOBEe. B mporpamMme mo (u3HMKEe yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIe0BaTeIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO Y4€OHOMY TPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsl €CTECTBEHHOHAYYHBIX YYeOHBIX
IPEeIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBICHUN, W3yYaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIAQJ B ECTECTBCHHOHAYyYHYI0 KapTUHY MHUDA,
NpeIoCTaBIsIeT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUsS HAydHOrO METOoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHON TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIaJICHHUE
CJIEIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPINPETHPOBATH  JIAHHBIE W  HCIOJb30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wsyueHus GU3UMKKM HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exneparuu, peanu3yoIMMUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONH pELICHUEM



Komnernn Munucrepcersa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYydYalomuXcsd K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUYCHHUs
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

npuoOpeTeHe 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHHSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITh (PU3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX PACUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTtopHble  pabOThl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHHSIX (DU3UYICCKON HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipensiaraemepiii B mporpamMmmMe no (U3MKe MepedyeHb JadbopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoapl. OU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3anueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| TMO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpHOopa.
2. M3MepeHue pacCTOSAHUM.
3. Msmepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.
4. OrmpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHJIKOCTHOTO TEPMOMETpa U
JIaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIIEHHOTO FTOPU30HTAIBHO, TeM OO0JbIlle, 4eM OOJbIlIe BhICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIE CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YACTHI[ C
temnepaTypoil. bpoyHoBckoe nBmxkenue, auddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJB30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SIBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHe TeNl KaKk NpUYHHA
U3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIICHHE TATOTEHHSI U CUJIA
TsokecTd. CHila TSDKECTH Ha pyrux manerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HampaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa TIo
HAKJIOHHOM TUIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPJIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (meopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIICHUS W yBEJIUYCHU JaBieHus. JlaBineHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOCHEpPHOTO 1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBienue nelcTBUsI aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: MJaBaHUE WJIM MOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAIKUBAIOLICH CHUJIbI, JCHUCTBYIOIIEH HA  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGora nu MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYyTOi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOUM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHS BHYTPEHHEH OJHEpPruu:
TeIuIonepesaya U COBEpLICHUE paboThI. Bunsl TEIIONEpPEAaAuHn:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJibHas TEMJI0Ta CTOPaHus.

[Tpununer pabotel TeroBbix apurarencit KIIJ[ temmoBoro nBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPENBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS YHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMaurBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teul.

N3meHenune paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3sMepeHus: TEMIIEPATypHI.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue TpU COBEPIICHUHN paOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSXKECHHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh JABJICHUS BO3JQyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPrud Tella B Ppe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIHUITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.

OmnpeneneHue yaeIbHOM TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JIEKTPUYECKHX 3apsaoB. B3aumopencraue
3apsOKEHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTh CWIIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH snekTpuueckoro mnosd. IIpuHimn
CYINEPHO3ULINU NIEKTPUUECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOTO TOKa. JIEMCTBUS 3JIEKTPUUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimepoBaTtenlbHOE M MMApajuIeNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

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

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1osie 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenme
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM uHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOTreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Hemoncmpauuu.

DIeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsI0B U B3AUMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 EHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKHU TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. 3MepeHune Cuilbl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTpUIECKOr0 HAPsHKEHUS! BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeICHUS TI0J0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIENH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apases.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbI TOKA.

N3MepeHne U peryJIMpoOBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AITESKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO 4epe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydeHne MarHUTHOTO TOJS  TOCTOSIHHBIX ~ MAarHUTOB TPH  UX
OOBeIMHEHUY U Pa3/ICIICHUN.

HccnenoBanue NeMCTBUS SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeCTBUS MarHUTHOTO TOJIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrareslbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JIBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMmepHoe npsimonHeENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

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

PaBHOMEpHOE ABMXEHUE 1O OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tpertuii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmvnynbee tena. M3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibca. PeakTuBHOE ABUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHECHHS MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalnroneHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIFHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOT'O JIBHKCHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBuKeHUsl Teia Mo OKPYKHOCTH.

HabnroneHnne MexaHnIeCKuX SBICHHUMA, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT MacChl Teja M JICUCTBYIOIIECH Ha HETro
CHUIBI.

Hab6mronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaua uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM TaICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABMKCHHUH Teja MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA WIHA TETIEHKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKCHHS Opycka WM JIBHKSHHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PaBHOYCKOPEHHOM JBIKEHHH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCA KakK psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKEHUHU Telia
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOoCTH TIPU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpanienue
SHEPrUM MPH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBa MEXaHWYECKMX BOJH. IIpoponibHble U
MONepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Habnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKISHHBIX KOJIeOaHU U PE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubte pabomul u onvimeol.
1. OmpezgeneHne dYacTOThl M Tepuojia KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJECOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIEOAHUN MPYKHHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOaHWM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTh  TMepuoja  KoJjeOaHwit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3MmepeHue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  ToOJie.  JJEKTpOMarHuTHble  BoJIHBL.  (CBoiicTBa
ANEeKTpoMarHuTHbIX BOdH. I[llkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETAa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  I[IpsMonmHEerHOE
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxX€HHE cBeTa. Vcronb30oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparorei JIMHse.

XoJ Jiy4er B paCCEUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPa)K€HUSI CBETOBOIO Jyda OT yria
naJICHUs.

2. M3ydeHune xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. [lomydeHue n300paxeHHii ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NoroeHne cBeta aroMoM. KBaHThI. JIMHEUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepron momypacmnana aTOMHBIX IED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paguOAKTHBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX M JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccnepoBanue TpPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOPHUTEIHLHO-00001IAO I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTHU3alluu
u  0000mIeHWS TPEIMETHOTO  COACp)KAaHWSA W OMNbITa  JICSITEIBHOCTH,
PUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke Ui 00yyaromuxcs,
BBIOPABIIINX ATOT yUYE€OHBIN MpeaMeT.

[Ipyn M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIUMTIHATBHO ACSATENBHOCTHBIN XapakTep JAaHHOTO pasjelia peaausyercs
32 CY€T TOro, 4YTO OOydYarlIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPYKAIOIIEH MPUPOJIEe U TOBCEAHEBHOM JKU3HU;
UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBaHUS (U3HUECKUX SIBIICHUH, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAmOOJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTU, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHUS] BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 0OCYKJIEHUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, HHTEpEca K HCCIIeI0BaTENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi OE30MacHOrO TIOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- c(OopMUPOBAHHOCTh HaBbIKa pediekcuu, NpU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yeioBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM IPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJIOTMYECKOHM U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOdeCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHUE (HU3NYECKUX 3HAHUHU IS PEIICHHUS 3ajJad B
0o0JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TMOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HX

pelieHus;

e 8) amanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSAM COLUAJIBbHOW M NPHUPOTHON
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAaHUM U
MPOEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
eI TEIbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIIE (POPMYITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OIEHKA CBOMX JCHCTBHM C Y4YETOM BIUSHHS HA OKPYXKAIOUIYyIO Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHUS TporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE I03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHbIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpCAJTbHBIC yUCOHBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBblie JJornueckue JelicTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUSI JJIS
000O0IIEHHS U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4deOHOM (uiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

VICITOJIB30BATh BOIPOCHI KaK HCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMALHIO,
IIOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE  JaybHeillliee pa3BUTHE  (DUINUECKUX
IPOLIECCOB, @ TAKXKE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIA JAHHBIX C Y4ETOM MPEAJIOKEHHOU yueOHOU
(bu3nYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJbHYI0 (GOpMY TMpEICTaBICHUS
uHQoOpMalMu W WJUIIOCTPUPOBATH pellaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AuarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

B XOJ€ OOCYXXIeHusi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HAa pEUIeHHE 3aJaud U TMOIAepKaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3IMune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PU3NYECKOTO OIIbITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUYyadbHOW pabOThI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpAaCIpeNeNiaTh pOid, OOCYXKIaTh NPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KAa4eCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHSL.

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

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUISL pelieHns (PU3NUeCcKUX 3HaHUi;

OPUEHTUPOBATbCA B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelleHUi
rpyImIoin);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (GU3HMUECKON 3aaul WIIH
IUTaHAa MCCIEOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJI€KBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHUS) pe3yJbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MUecCKOro HMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIBCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JTUCKYCCUHU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIIeHUH (PU3NUECKUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJIEUCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYeCKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCHIO
BpalllCHUsI, TEepeAadya [OaBJCHUS TBEPABIMU TENaMH, XUIKOCTAMU U
razamud, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacmo3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3HYECKUX  SBICHUNA B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOHM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHu3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIUYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpEeHUs, AaBliecHHWe (TBEPAOTO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKass paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJbl, KO3(P(QUIIMEHT TMOJE3HOr0 JCHCTBUS MEXAaHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs YHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbIX  BEIWYUH, UX
0003HAaUEHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaludl INPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTte pacy€THbE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOAUTHh CHPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJI PEIICHUs 3a]lad, OLEHUBATh PEATTUCTUUHOCTD
NOJy4YE€HHOM (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOUIA
(U3MYECKUX METOJIOB, B OITMCAHUH UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIH pe3ysbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIOJEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYITUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKCHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHUM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcOOUpaThb YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHOH 3aBUCUMOCTH (DPU3MUYECKHUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBIBOJBI MO pe3yiabTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas Ha
NOTPYXKEHHOE B KHUJAKOCTh TeJO0, KOA()(PUIMEHT MONe3HOr0 ACHCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIJI0OKEHHON WHCTPYKIUH: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phluar, MOJBUXKHBIN 1 HETIOJIBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCAaHHUS (B TOM YHCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEphl  (HAXoauTh  HWHGMOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOMU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ nmpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(pOpMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPCUYMBON WM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BaTh MPHU BHITTOJTHCHHH YUYCOHBIX 3aJaHUN HAYIHO-TTOMYJIIPHYIO
JIUTEPATypy  (PU3MUECKOTO  COJNEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COIEPKAHUSA, B TOM
YHclie MyOJWYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJsbTaTaX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPaAMOTHO HCIOJIB30BAThH



U3YYCHHBI TOHATUWHBIM ammapat Kypca (OUM3HKH, COIMPOBOXAATH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHbII  BKJIAJ, B  JIEATEIbHOCTh  TIPYNINbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIOJI30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FICKTPUUYECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3iuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTa/UIM3alusa (OTBEpJICBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUe),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs MHIYKITUSA)
10 ONHUCAHUI0O HUX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SIBJICHUU B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWJUIIPHBIC SIBJICHUS B IPUPOJIE,
KpUCTAJUTBI B mpupoje, uznyudeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, PO MAarHUTHOTO TOJISI JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, P ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, YJieJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAs TEIIoTa
CrOopaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAsI BIAXXHOCTb BO31yXd, JJIEKTPUUYECKUH 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIBbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
buznyecKux BEIUYUH, HAXOIUTH (OPMYIbBI, CBS3BIBAIOIIUE JIAHHYIO
$u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH
CTPOEHHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 U3y4YEeHHBIX CBOMCTBA (DM3MYECKHUX SIBJICHUM,
($U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuarb pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCIOJIB3YsS 3aKOHBI U
dopMyIibl, CBs3bIBaOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
yCJIOBUS 3aauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  pelIeHWs 3a7audd, BbIOMpaTh 3aKOHbI W (OPMYIIBI,
HEeoOXoauMble JUisl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METOIOB, MCIOJNb3Yysl OMUCAHME HCCIIEIOBAaHUS, BBIICIATDH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEJECHHUSI UCCIIEN0OBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpPU U3IYyYEHUH OT LBETa M3Iydaromen (MOrJIONIaroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIAAA €€ TIIOBEPXHOCTH, DJJEKTpHU3alrs TEel W B3aUMOJEUCTBUE
ANEKTPUYECKUX  3apsA0B, B3aWMOJEWCTBHE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3al¥sl MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 IMPEII0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIMPOBATH BHIBOJBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3JyXa, CHUJbl TOKa, HAMNpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 33JaHHOM a0COIIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHUS U YACIBHOTO COMPOTHUBIICHUS BEIECTBA MMPOBOJAHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJAHMUK, OT HAmNpsOKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbHOTO U  NapauIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CIeIys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIHIl U TpadHKOB,
JIeNIaTh BBIBOJIBI 110 PE3yIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh JJIEKTPHUYECKOTO TOKAa): IJIAaHHPOBATh W3MEPEHHs, COOMpPAThH
IKCMIEPUMEHTATIBHYIO YCTaHOBKY, CIEIys MPEAOKEHHOW WHCTPYKIUHU, U
BBIUUCIISATh 3HAUEHHUE BEJINUMHBI,

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIMUIBI JACWCTBUA HW3YYCHHBIX TPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
PEIOXPAHUTEIH, IICKTPOMArHHT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM ¢ CXEMAaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTEb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX
HEeneil ¢ mocne0BaTebHBIM U MapalljIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznnyasi ycIoBHbIE 0003HAUEHHS SJIEMEHTOB AJIEKTPUUYECKUX ETEH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs oOecriedueHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3JIOPOBbS W COOIIOICHUSI
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmu (U3UIECKOTO COJICpPKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWUM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYUBON MITH MOXKET OBITH HETOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (U3HUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTATHI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCTLHOCTH, MPU 3TOM TPAMOTHO
UCIIOJIb30BaTh HM3YUYCHHBIM TOHATHMHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUH YYEOHBIX TPOCKTOB W HCCIEAOBAHUHN (U3MUCCKUX
MPOIIECCOB pacTlpeAesaTh OOS3aHHOCTH B TPYyMNE B COOTBETCTBHUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICJAUTH 32 BBHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTbHOCTh TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yuenus B 9 kiacce npeIMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CHEKTPbl UCIYCKAHUS W TOTJIONIEHUs, anbda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KECHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE ABUXKEHHE, CBOOOJHOE
najieHUue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpoCTpaHEHUE, OTPAKECHHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
U3ITYYCHHSI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (Qu3nyeckue SBJICHUS B MPHUPOJE:
MIPWJINBHI M OTJIIUBEI, ABMXKEHUE TIaHeT COTHEYHONW CHCTEMBI, PEaKTUBHOE
JBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 5XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTMYECKOe NEeHCTBUE BHUIMMOTO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyUYeHUH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM MEPEBOJAUTH IMPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (TpU3HAKH) (DU3UYECKUX
SIBIICHUI;

ONHMCHIBATh M3yUYCHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MrHOBEHHAs CKOPOCTh Tella MpuU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTbh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YMNPYrOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTb, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPY>KWHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
MIEPHOJT M YacTOTa KOJIeOaHWM, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (U3MUECKUX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCIMOCTEH (PU3NUECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMUPHOTO TSTOTEHUS,
OPUHITUN CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJIbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YUCE



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (HM3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3adaud (ONUparoIMecs Ha cucteMy u3z 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jaud 3alUChIBATH KPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM W30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEHIUTh TMPU TOMOIIH
$uU3MYECKUX METOMOB, MCIONB3YysI OMHCAHME WCCICTOBAHMS, BBIICISATH
pOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3yueHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCIPOCTPAaHEHHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI MpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ  OMbITA W €ro  Pe3yJbTaThl,
bopMyIMpPOBAThH BHIBOJIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbBl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpak€HUs CBeTa OT yrIja MaJeHus W yria MpeloMIEHHs OT yIia



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTtaM MCCIIEIOBAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MajeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja CcOoOMparollell JIMH3bl, paJAHOAaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJIU3UPOBATH MOIYUECHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

pa3nnuaTh OCHOBHBIC TIPU3HAKK M3YYEHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIH HCTOUYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YyYeOHO-TPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cOOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  MpPUMEPax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOJCHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY KalolleH cpefie;

OCYIIECTBIATh TMOUCK WHPOpMauu (PU3HUECKOTO CONEpKAHHS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYSHHON MHQOpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 3aJJaHUN HAay4YHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOINEHHUS HA OCHOBE
MHpOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO NPEACTaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapaT K3y4aeMoro pasziena (U3HKM U CONPOBOXKAATH
BBICTYIUICHUE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3nes 1. ®dusuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O oje 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEJIUMIUHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I IIO3HAHUS 2 1 bubmmorera [TOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BeliecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICHICTBUE YACTHI] ) | bu6mmorexa [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2 nbmmorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHIICCKOT ABHACHHC htps:/m.edsoo.ru/7f416194
3.2 WNuepius, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Buet cnn https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TEIaMH, )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
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.2 I1 5 1
POCTLIE MEXAHHSMBI https://m.edsoo.ru/7f416194
5.3 Mexannyeckas SHEpIrus 4 1 Buommorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TerioBble siBieHUs
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BeMliecTha https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 20 2 7
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasl MHIYKIUS 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 yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3jnen 1. Mexanuyeckue siBJIeHUS
11 MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro 10 | bubnnoreka [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [HOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pazjnen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 Mexannyeckue KojiebaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 ! https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakiuu 7 1 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3neu 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usnka — Hayka o npupoje. SBieHus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MexaHI/IquKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKHC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC ABJICHUS

dusznyeckue BEIUUYUHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU IIOMOIIY XKUJIKOCTHOTO
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE HAYKH
W3y4aroT Npupoay. EcTeCTBeHHOHAYUHbIN
MeTo no3Hanus. Onucanue Gu3nyecKux
SIBJIEHUU C IIOMOIILIO MOJIeNei

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIpoBepka runoTe3sl:
JAJIbHOCTH MOJIETA [IapuKa, MYIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff09fe0a

JIBH>KeHUE 4acTUIl BEIIECTBA

bubnunorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OnbIThI IO

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBs3b MEX1y CBOMCTBAMU BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX bu6mmotexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIbI
12 Mexanuyeckoe JaBuxeHue. PaBHoMepHoe u bubnnoreka [JOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [IOK
13 CropocTs. EMHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu ¥ BpeMeHU IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ac4
Nuepuus. 3akon nuepuun. BzanMmoneiicraue
15 Ten II:aK MpUYMHA I/ISMpeHeHI/ISI CKOPOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JIBUKEHUS TEIT
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa>i pabota «OrnpeneneHue
MJIOTHOCTU TBEPIOTO TEJIa»
18 Pemenue 3anau mo teme "IIITOTHOCTE bu6nunorexa LIOK
BenrecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabGopaTtopHas paborta «3yuenue
20 3aBHCUMOCTH pacTsKeHHs (1edopMariim)

IIPYKUHBI OT NPUIIOKEHHON CUIIBD»




21

SIBnenune taroreHusa. Cuia TOKECTH

CBs13p MEX]ly CUJION TSKECTU U MAcCcol Tela.

Bbu6mmotexa [JOK
22 Bec Tena. Pemenune 3amau no teme "Cuiia s
" https://m.edsoo.ru/ff0al778
TSDKECTH

2 Cuia TsSKeCTH Ha APYTrHX IJIaHeTaxX. bubnmnoreka HOK
@u3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bubnnoreka [JOK

24 N3mepenue cuit. JlunamomeTp 1

https://m.edsoo.ru/ffO0al8cc
Bbu6mmoteka [JOK

25 Bec Tena. HeBecomocTh 1

https://m.edsoo.ru/ff0al778

2% CrnoxxeHue IByX CHJI, HalPaBJIECHHBIX 10 bubnnorexa [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pemrenue 3agau o reme
"PaBHoaeiicTByromas cuin"

)% TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnmnoreka HOK
Tpenue B IpUpoOaE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabora «M3yuenue

79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubmmnoreka HOK
CHJIBL JaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau no remam: «Bec Tenay,

31 «I'padmueckoe nzobpaxxkenue cum, «Cuiabnm bubmmorexa LIOK

P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEICTBYIOIIAS CUID»
KontponbHas paboTa mo TeMam:
32 «MexaHnnueckoe ABMKeHHE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe




I/I306pa)K€HI/IC CHII», «CHIte»

Hasnenne. CriocoObl yMEHbIICHUS U

bubnunoreka LIOK

33 YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka HOK
oT 00BéMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmnoreka HOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B KUAKOCTH U ras3e, BbI3BAHHOE bubnmoreka [JOK
JEHUCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubmuoreka [IOK
KUJKOCTHU U Taze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmaromptecst cocy https://m.edsoj)_.lru/fan297O
. bubnnorexa [JOK
39 TPuppasnneckuid npece https://m.edsogru/ff0a3 136
40 Manomerpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
41 CYIIIECTBOBAHHMSI BO3AYIIHON 00OIOUKH bubnnorexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
bubnmnoreka [JOK
42 Bec Bo3nyxa. ATmochepHoe aBieHue https://m.edsogru/fanZbSa
43 W3mepenue armochepHoro nasieHus. OnpIt bu6muoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JTABJICHHS OT bu6muoreka [IOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. ArmocdepHoe naBieHue bubnuoreka [JOK




Ha pa3/IMYHbIX BBICOTAX

Pemenwue 3ama4 mo teme "AtmocdepHoe

https://m.edsoo.ru/ff0a2fc4

46 "
JTaBJICHUE
47 JlelicTBuE ®KUJIKOCTH U T'a3a HA MOTPYKEHHOE bubnmnoreka HOK
B HUX TeJ0. ApXHMeI0Ba cuiia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas paborta «OnpeneneHue
. . . bubmuoreka [{OK
48 BBITAJIKMBAOIICH CUIIbI, IEUCTBYIOIIECH HA
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B )KUJIKOCTHY
Jlaboparopnas paboTa 1mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Tejla B bubnunoreka LIOK
BOZIE OT 00bEMA MOTPYIKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YaCTH TEIa
bubnuoreka IIOK
50 IImaBanue Ten !
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaM: «IImaBanme
52 cynoB. BozgyxomnnaBanue», «/laBnerune bubmorexa HOK
YHOB. Y L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEU U Ta30B»
bubnunoreka IHOK
53 Mexannyeckasi pabota 1
https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
54 MomntHocTs. EqUHUIBEI MOIITHOCTH
t A H B https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccienopanue "Pacuér MOIIHOCTH,
pa3BUBaeMoOM pH NOIbEME O JiecTHULE"
56 [Ipocteie Mexanu3mbl. Poruar. PaBHoBecue

CHJI Ha pbI4yare




Kontponbnas padota nmo teme «JlaBienue

57 TBEPABIX TN, KUAKOCTEH U Ta30BY /
Bcepoccuiickas mpoBepouHas paboTa
PesepBHbIii ypok. Pabota ¢ TekcTamu 1mo

53 Teme «JlaBineHue TBEPABIX TEN, )KUAKOCTEU U bubnuorexa [JOK
ra3oB» / Becepoccuiickas npoepouHas https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuke, ObITY U IPUPO/IE.

59 Jlaboparopnas pabota «};ICCJ'IG,Z[OBaHI/Ie 0.5 bubmmorexa [IOK

. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara

60 Pemenue 3agau 1mo Teme «Y CIIOBUSA bubnunoreka LIOK
paBHOBECHS peIYara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT mone3noro neicTBus

61 Mexanusma. Jlaboparopnas padota 0.5
«3mepenune KII/] HakIOHHOM MIOCKOCTH»

2 Pemenue 3agau mo teme "Pabora, bu6nunorexa LIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas u bubnmnoreka HOK

63 MMOTEHIIHAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHs] MEXaHNYECKON SHEPIUU Bubmmorexa [IOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"OKCIIEpUMEHTAIILHOE ONPEACIICHHE

65 W3MEHEHUS KHHETUYECKON U MOTEHIIMAIbHOMN 1
SHEPTUHU MPU CKATHIBAHUM TEJIA 1O
HaKJIOHHOM TI0CKOCTH"

66 Kontponbnas padota nmo teme «Pabora u

MOIIHOCTb. DHEPTUS»




PesepBHbIitl ypok. Pabota ¢ TekcTamu mo

bu6nmmoreka [IOK

67 1
TeMe "MexaHuueckoe ABMkeHue" https://m.edsoo.ru/ff0adeec6
PesepBHbIit ypok. Pabota ¢ TekcTamu mo
68 1
teme "Pabota. MomntHoCTh. DHEprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
. 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
OObsicHEeHnE CBOMCTB TBEPAOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TenmoBoe pacIMpeHre 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 SHEPTUU https://m.edsoo.ru/ff0aSc60
10 Buns! Teronepenaun 1 bubnuoreka [IOK




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"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOIMMOTO JIJIsI HarpeBaHus Tea
Y BBIJICJISIEMOTO UM TPH OXJIAKIECHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yAEIbHOW TEMJI0EMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

P bubmuorexa [JOK
18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

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

20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aensHas Temiora bu6mmoreka [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATYPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3zmyxa. 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

[IpuHIMIBI pabOTHI TETIIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBurares.
TenaoBbie ABUTATEIN U 3aIIUTa
OKpYKaroIleil cpebl

3aKOH COXpaHEHUs U NPEBPAILCHHS
SHEPIrUH B TEIUIOBBIX IPOLECCaAX

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

27

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

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

28

KonTponbhas pabota no teme
"TermnoBble aBieHnsa. I3MeHenne
arperaTHbIX COCTOSIHHI BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IneKTpU3aLUL
TeJl UHAYKIUEH U IIPU
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apssKeHHBIX TEII.

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
Hocurenu snexTpuyeckux 3apsiioB.

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
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiecTBoBaHus. McTouHuKM bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnrorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

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

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota

41 "N3mepenue u peryimpoBaHue CUIIbI 0.5 Bubmmorexa LHOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DIJIeKTPUYECKOE HAMPsUKEHHUE.
BoasTMmerp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 0.5
"U3MmepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HarnpspKkeHus"
43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
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/ff0aa44a
enu
JlabopaTopHas pabota
"NccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKAa, UAYIIETO YEPE3 PEIUCTOP, OT 1 bubmorexa LHOK
- Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaAIICIHHOE
COCIMHEHMS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TIPU | bubnmoreka [JOK
IOCJIEI0BATEIBHOM COEAUHEHUHN ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajijicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JIsl pa3jInyHoro bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH ANIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Omnpenenenue
patopHai p P bubmuorexa [JOK
52 paboTHI U MOLTHOCTH JIEKTPHUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECKUe ey 1 MOTPeOnuTenn
53 DJIEKTPUUECKOI YHEPIrUU B OBIT bubmnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue bubnuoteka [JOK
MoJIeH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarauTHoe 1oJjie
bu6mmoreka [IOK
56 3eMJI1 U ero 3Ha4YeHue IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOILHOM paboTe
10 TemMe "DIIEKTPUYECKHUE 3apsbl.
bubmuorexa [JOK
57 3apspKeHHBIC Tela  UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. I1ocTOSIHHBIH
BJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUIecKHe 3apsiIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoacrcTBUA. I10CTOSHHBIN
anekTpudeckuii Tok" / Beepoccniickas

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
AJIEKTPUYECKOI0 TOKa MarHuTHoe
I10JI€ KaTYIIKH 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. Mcronp3oBanue
ANEKTPOABUraTeNed B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBUraTesns"”

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

63

OmnbrTer @apanest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

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

65

[ToaroroBka K KOHTPOJILHOM 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 PesepBHrlit ypok. Pabora ¢ Tekctamu |
1o TeMme "MarHuTHbIC SBIICHHS"
OBILEE KOJIMYECTBO YACOB I10 68 1455

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
HepaBHoMepHOE NpsIMOIUHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHAs 1
CKOPOCTb

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

6 PaBHOYCKOPEHHOTO JIBU>KEHHSI. 1
I'padux ckopocTH
JlabopaTopHas pabota "OnpeneneHue

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

g CBoOomHoe nagenne teil. OIbITH !
lanunes

9 PaBHOMeEpHOE ABMXEHUE IO | bubmmoreka [JOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas 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
PaBHozelicTByrOIas cuiia 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.edso:)_.lru/fanecaZ
16 Pemenue 3ampau no reme «Cuna
YIPYTOCTH
17 JlaGopatopHnas pabora «OnpeneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnmnoreka HOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemenne 3amay mo reme «Cria but6mmoreka [IOK
TPEHUS» 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 HeroTona. CII[/IJ'Ia ynpyroctu. Cuiia bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTEHUSA. Y CKOpEeHHE 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 bubmorexa [IOK
. P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)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.
MowmeHnT cuinsl. LeHnTp TspKecTH
PaBHOBecue mMaTepralbHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuinsl. LeHnTp TspKecTH
73 Pemenue 3agau nmo reme "MomeHT but6mmoreka [IOK
cunbl. LenTp Tspxkectn" 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
B3aumonelicTBue Ten
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bu6muorexa [JOK




COXPAHEHHUs UMITyJIbCa. YIIPYTO€ 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 [IOK
https://m.edsoo.ru/ffOb0a84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
YIPYTOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs3b 9HEPrUM U pabOTHI.
IToTenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPrUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopHnas pabora «3yuenue bu6muoreka [JOK
3aKOHA COXPaHEHUs DHEPrUn» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
BreinyxneHHbie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA

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 TIeproJIa KoJeOaHmi
NPYKUHHOTO 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. [IpogonbHbIE 1
MOTEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "Mexannueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKre BOJTHBI"

3BykK. PacnipocTpanenue u oTpaxkeHue
3BYyKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
nHOPA3BYK B IPUPOJIE U TEXHHUKE"

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

54

[ToaroroBka K KOHTPOJIBHOM pabOTE MO

but6mmoreka [IOK




Teme "3aKOHbI COXpPaHEHMUSI.
Mexanuyeckue KoyiebaHus ¥ BOJTHBI"

KonTponbhas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI COXpaHeHMs. MexaHnueckue
KoJieOaHus U BOJTHBI"
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
. bubmuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 Y4acTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 CxopocTth cBeTa. BomHOBBIE CBOMCTBA bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
bubnunorexa LIOK
62 pacnpocTpaHeHUEe 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 [Tpenominenue cBera. 3aKoH bubnuoreka [JOK




IIpECIOMJIICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb3oBaHue MoaHOTO BHYTPEHHETO
1P https://m.edsoo.ru/ff0b3c5c
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanme
66 3aBUCUMOCTH yTJla MPeTOMIICHHS
CBETOBOTO JIyua OT yIJIa MaJIeHUus Ha
rpanuiie "Bo3ayx-crekio""
Ypok-koHpepermus "Vcnons3oBaHue
67 TIOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
bubnnoreka [JOK
68 JIunzel. OnTryeckast cuiia JIMH3bI 1
https://m.edsoo.ru/ff0b3f2c
. bubmuorexa [IOK
69 [TocTpoenne n300paxeHuit B TMH3aX 1
https://m.edsoo.ru/ff0b444a
Jlabopartopnast pabota "Ornpenenenue BuG 110K
_ nonroTexa
70 (hOKYCHOTO PacCCTOSIHHS M ONITUYECKON
. " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTMH3BI
71 Ypok-koHpepeHmus "OnTudeckue bubnmnorexa [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnmnoreka [JOK
72 ['na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "leexTs
3penus. Kak coxpanurts 3penue"
Paznosxenune 6emoro cBera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/DI
CBCTa

https://m.edsoo.ru/ff0cO0f4c




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

bu6nmoreka [IOK
75 BOCHPUSTHIO [IBETA IPEIMETOB MPHU UX
https://m.edsoo.ru/ffOcOe2a
HaOJIOACHNH Yepe3 BETOBbIC
¢bubTpor"
VYpoxk-npaktukym "BonHoBbIE
76 CBOICTBa cBETa: AMCIEPCHS,
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
CHIEKTPBI
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/ffOc18ac
23 PannoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [IOK
N30To118! https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacnana
VYpok-koH(pepenus "PagnoakTuBHbIE
P Gep bubmuorexa [IOK
86 U3ITy4YeHus B IpUPOJIe, METUIIUHE,

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
MacChl M DHEPIUU https://m.edsoo.ru/ffO0c1d7a

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 KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmmnorexka HOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"

KonTponbhas pabota no teme
93 "DIIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBsbie siBieHus"
[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 "TemnoBsie MpoLECChI
96 [ToBTOpenue, 0606meHue. Pemenue bubnmoreka [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 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa HOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[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 bubnuorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'L'HCBCTOBI:IG 1 bubnmorexa OK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 Tekctamu 1o TeMe "KBanToBas u 1
anepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME




IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 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/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy 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 BEIUYMHY C JIPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYUH

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  3alucCbhiBaTb €ro MaTrCcMaTH4YCCKOC

BBIPAKEHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qycji€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIorM4yeckux MmaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABJICHUM, (PU3MUECKUX 3aKOHA I

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U




(bopMyIIbl, CBs3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBMsSL 3aJa4d 3alUChIBATh KpPAaTKOE YCIOBUE, IIOACTABIIATH
¢u3nveckre BeIMUUHBI B (YOPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEIIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUIHOCTH TOTYYSCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B OINHCAHUU HUCCIEIOBAHUS  BBIICIATDH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh "
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylnbTaT, HaXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznyeckux  CBOMCTB  Ten:  (QoOpMyIUpOBaTh  IMPOBEpsieMbIe
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 MPUOOPOB, 3aMHCHIBATH TOKA3aHUS NMPHUOOPOB C YUYETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH 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 NIPEAIOKEHHOMY IUIAHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, €JIaTh BBIBObI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.13

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HWHCTPYKIUU: ITPA BBINIOJIHCHUN I/ISMCPCHI/Iﬁ CO6I/IpaTL
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJINYHHBI

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

1a00paTOPHBIM 000PYTI0BaHUEM

1.14

yKa3blBaTh MPUHLIMIBI  JAEHCTBUS NPUOOPOB M TEXHUUECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
OpUOOPOB M TEXHUYECKMX YCTPOMCTB C MOMOUIbIO HMX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXxoauMbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(POPMAIMIO O TpUMEpax)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMy M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBJSIETCS MPOTHBOPCUMBON 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 NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YHCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYECHHBIM IOHATUWHBIN amnmapar Kypca

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

IIPY BBHITIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYIIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CJIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEUCTBUHM, aJ€KBATHO OLICHHWBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHICTBHE, YUUTBIBAs MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG 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

ONMCHIBATh H3YyYCHHBIE CBOMCTBA Tl M (HU3MYECKHUE SBICHHS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEMBIX  BEIHYHH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (hOPMYJIHI,
CBS3BIBAIOIIME JAHHYI (U3MYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMHU, 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

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOINIbIO | — 2 H3y4YEHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX }IBHeHI/Iﬁ, (bI/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBl, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4M 3aIIUChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX U1 pelIeHMs] 3a7aud, BbIOMpPATh 3aKOHBI U  (OPMYJIBI,
HEOoOXOoMUMBIC Ui €€ PEIICHUs, MPOBOAUTHh PacdyéThl M CPAaBHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YA OIMMUCAHUC UCCIICAOBAHMSA, BBIACIIATD
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAKa

MMPOBEACHUA UCCIICA0OBAaHMA, 1CJIaTh BBIBOABI

1.9

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

MPENIONIOKEHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHMs1, 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
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAONHIl U TpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICOAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

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

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX HpHOOPOB 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 CXEMaTUYHBIM PUCYHKaM, COCTABIISITh CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUN B TTOBCETHEBHOM
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

OCYILECTBIIATh MOMCK MHPOPMALUHU (PU3NIECKOTO COJIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCS 3HAHUNW M IIYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh NPU  BBINOJHEHHUM YYEOHBIX 3aJaHWi  Hay4yHO-




1.19

HOMYJISIPHYIO JIUTEPATypy (PU3UYECKOTO COJepKaHUs, CIPaBOYHBIC
MaTepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
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
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN 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

pa3pemaTth KOHQIHKTHI

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

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-ICCKOG SIBJICHUC
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

ONKCHIBATh W3YyYCHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPU OMHCAHWU TMPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOIB3YyEMBIX  BEIHYUH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BETMYMH, HAXOIUTH (hOPMYJIHI,

CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JIPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  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 MareéMaTu4d€CKOC

BBIpAXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud IPAKTUKO-OPHEHTHPOBAHHOTO  XapaKTepa:
BBISBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 2
— 3 JOrMyecKMx IMIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOICTBa

bu3nUecKux ABICHUH, GPU3NISCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 3ahauu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMI), HCIHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3ajadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUsl, IPOBOJUTH PacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJIy4E€HHOT0 3Ha4Y€HUs (PU3HUECKON BEIUUUHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yyd OMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBECPACMOC TPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOAMWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

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

U3MepeHus (M3MEPUTEIIBHOTO Mproopa)

NPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCTIOJIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yJIbTaThl

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




Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3yJIbTaTaM 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 OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIe:
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

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JIUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHUs (PU3NUYECKUX 3HAHUH B TIOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

OCYUIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COACPKAHUS B CETH
WuTepHer, caMocTOSTeNbHO (OpPMYJIHpPYsl IOMCKOBBIA  3arpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh MPH  BBIMOJIHEHMH Y4YEeOHBIX 3aJaHuil  Hay4dHO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COJACpXKaHUS, CIPAaBOYHBIC
MaTepuainsl, pecypchl ceth MHTepHer; Biamers  npuémMamu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMALMKA U3 OJHON




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAallMM M3 HECKOJIBKMX MCTOYHHKOB (PU3NYECKOTO
COJepKaHus, MyOJHMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXIATh BBICTYIUIGHHWE IpE3CHTalUed ¢ yd4éToM

O0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpesiesTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBINOJHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpOAbL.
@usnyeckue  SIBICHHA: MEXAaHWUYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  pusmueckux
BennynH.  Pusnueckue  npudopsl.  [lorpemHocTs

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.3

1.4

1.5

EcrtecTBeHHOHAyuHBI METOJ IO3HaHUA: HaAOIIOJEHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIABM)KEHUE T'MIIOTE3,
9KCIIEPUMEHT IO IMPOBEpPKE THUIIOTE3, OObBSICHEHUE

Ha6n}oz[aeM0r0 SABJICHUA
Omnucanue (1)I/I3I/I‘IGCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:

N3mepenune paccTosHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEI.

N3mepenue TemmepaTypbl IPU INOMOIIN KUJIKOCTHOTO

TCPMOMCTPA U JaTYUKa TEMIICPATYPhbI

INEPBOHAYAJIbHBLIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBHI.
OnbIThl,  JOKa3bIBAIOIIUE  JUCKPETHOE  CTPOCHHE
BEIIECTBA

JBwxenue wyactul — BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS YacTUI[ C TeMmmepaTypor. bpoyHOBCKkoe
nBKeHue, M dysus

BzaumopeicTBie 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC
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ArperatHble COCTOSIHUSI BEIECTBA: CTPOEHUE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKUX)  Tel.
B3aumocBs3p Mexay CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuueckue padbOTHI:

Onenka jaumameTpa aToMa METOAOM  psioB  (c
UCIoJib30BaHueM ¢Gotorpaduii).

OnbIThI 1O HAOIOICHUIO TEINIOBOTO PACIIMPEHHS Ta30B.
OnbITHI o 00HapYKEHHIO JecTBUs CHII

MOJICKYJIIPHOI'O MPUTSXKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. CpenHsst CKOPOCTb TP HEPABHOMEPHOM
' JBUKEHUH. Pacyér myTH u BpeMeHU JBUKEHUS
SIBnenune uHepuuu. 3akoH MHepuuu. B3aumopeiictue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH JBUKCHMS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHOCTE BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJI B €IUHHIIE 00BbEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBHUS TEI
3.6 Cuna ynpyroctu u 3axkoH I'yka. M3mepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroreHus U cuia TsokecTd. Cuia TSKECTH Ha
' npyrux mianerax. Bec tena. Hesecomocts
18 Cuna tpenusi. TpeHHE CKOJIBXEHUS W TPEHUE TOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxxeHue cuj, HaNpaBlIEHHBIX IO OJHOM IPSIMOH.
' PaBHOElCTBYIOIIIASA CHIT
[IpakTuueckue pabOTHI:
3.10 OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS

(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO




3.11

3.12

aBTOMOOMIIE M Tak pjanee). OmpeneneHue cpegHel
CKOPOCTH CKOJBXEHHUs Opycka WM IIapUka 110
HaKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHPYIOIUE
3aBHCUMOCTh PacTshKEeHUs (nedopMaryiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmNbITBI, JEMOHCTPHPYOIIUE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIMpHUKaACAOIINXCA HOBerHOCTCﬁ

DusnuecKue SIBICHUs B IPUPOAE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXHMBOW IIPUPOJIE,

ﬂeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCETP, IOAIIHUITHUKHU

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'ICHI/Ie TBépI[OFO tena. CrocoObl YMCHBIICHUA U

1 yBEJIUYEHUS J1aBICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEeMIEPATypPbl
43 [lepenaya naBneHust TBEPABIMHU TeJlaMU, KHUAKOCTAMU U
' razamu. 3akoH [lackans. [IHeBMaTH4yeckre MalIuHBbI
3aBUCUMOCTh  JIaBJICHUS OKUIKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOmaronmecs cocybl.
I'nnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunnel
45 CYyIIECTBOBaHUS BO3AYIIHOW oOomouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS OT
BBICOTBI HaJl YDOBHEM MODSI
46 N3mepenue armocdepHoro aasneHus. IlpuGopsl s
' M3MepeHust aTMOC(hepHOro JaBIeHUS
JleficTBre >KMAKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. BozayxomnnaBanue
49 [IpakTraeckue pabOTHI:

I/ICCHGILOBaHI/Ie 3aBUCMUMOCTH B€Ca TCjJIa B BOAC OT




o0b€Ma TMOTPYKEHHOW B KHUAKOCTh YacTH Tela.
OnpeneneHre BbITAIKUBAIOLIECH CUJIbI, JEHCTBYIOLIEH Ha
TEI0,  MOrpyxEHHoe B  KuUJAKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKMBAIOIIEH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B XUAKOCTH, OT 00BEMaA
MOrpYKEHHON B UJKOCTh YAaCTHU Te€Ja U OT IIOTHOCTH
KHIKOCTH. Koncrpyupoanue apeomMerpa HIIH

KOHCTPYHUPOBAHUC JJOAKH n OIIPpCACIICHUC eé

Irpy30I10AbEMHOCTH

®dusnueckue  SABICHUS B MPUPOJE:  BIMSHHUE
4.10 aTMOC(EpHOT0 JIaBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHKE

pBIO

TexHuyeckue ycTpoiicTBa: cooOUIaOIIMECs COCYbL,
A1l YCTPOMCTBO BOJONPOBOJA, TUIPABIUYECKUN IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanuyeckas pabora
52 MexaHnueckass MOIIIHOCTh
53 [IpocTeie MexaHW3MBI: pblyar, OJIOK, HaKJIOHHas
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
5.4 [Ipumenenue mpaBuia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku.  Kosddumment
5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB. [TpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanbHast SHEPTUM TeNA, MOJIHATOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tonnass mexanuueckass SHeprus. 3aKOH H3MEHEHHS W
' COXpaHEHUsI MEXaHUYECKON IHEPTUn
[IpakTudeckue pabOTHI:
5.9 Omnpenenenue paboThl CUIIBI TPEHUS MPU PABHOMEPHOM

JABMOKCHUHM TCJIa IIO I‘OpH3OHT2UIBH01>i MMOBCPXHOCTH.




Hccnenosanue yCJIOBHI paBHOBeECHs phluara.
Mamepenne KIIJ| HakioHHOM 1ockoctH. W3ydenue

3daKOHa COXpaHCHUA MEXaHUYECKOMH OHCPIrun

dusnyeckue SIBICHUS B nOpupoac: pbHaru B TCJIC

5.10
YyelioBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COJleP:KAHUS
pasziena 3J1eMeHTa
TEITUJIOBBIE ABJIEHU S
OcHOBHbBIE  TOJIOKEHHUSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHUSI BellecTBa. Macca ©  pa3Mepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOUIME  OCHOBHBIE
0JIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U ra3000pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsiCHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
6
TEOPUH
6.4 CmauuBaHUe M KallWUTSIPHBIE SIBIICHUS
6.5 TemnoBoe pacmmpeHue u cxaThue
66 Temnepatypa. CBs3b TeMIepaTrypbl CO CKOpPOCTBIO
' TEIUIOBOTO JIBMKEHUS YaCTHUI
67 BryTtpennsst sueprusi. CnocoObl U3BMEHEHUsI BHYTPEHHEH
' SHEpruu: Terionepeaya 1 copepiieHue padoThbl
68 Bunpl temsonepenayn: TEMIONPOBOIHOCTh, KOHBEKLIUS,
' W3JIy4YeHUe
6.9 KonmmuectBo  temmorel.  YaenpHas — TEINIOEMKOCTH




BCIICCTBA

TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMYECKUX BELIECTB.
. VY ienpHas TEIoTa NaBJICHUS
[TapooOpazoBanue u  KoHJeHcanus.  Mcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo31yXa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0TA CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOrO ABUraTesis. TeroBble ABUTaTeld U 3aliuTa
OKPYKaIOILIE Cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
OnbIThI o OOHapyKEHHUIO JEUCTBUSA cui
MOJICKYJISIPHOTO MPUTSKEHUS.
OnpITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TMOBAPEHHOM
COJIM WJIU caxapa.
OnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ornpezenenne naBieHUs BO3AyXa B OJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTDH JIABJICHHS

BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHSL.
[IpoBepka rUIMOTE3Bl JIMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPATYPHI.

HaGmtoneHne W3MeHeHUs BHYTPEHHEW SHEpruM Tena B
pe3ynbTare Temionepeaadn 1 paboThl BHEITHUX CHIIL.
UccnenoBanue sBieHus TEMI000MEHA MPU CMEIIMBAHUU

XOJIOJTHOW U TOpsiYEN BOJBI.




6.18

OHpGI[eJIeHI/Ie KOJIN4YECTBAa  TCILJIIOTHI, MOJIYUYCHHOT O
BOJIOM NpH TEIIO0OMEHE C HarpeTbiM METaNIM4eCKUM
LWIAHAPOM.

Onpenenenue yneabHON TEIUVIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENIBHON BIaKHOCTH BO3/yXa.

OmnpeneneHue yAeIbHON TEIJIOTHI TUTABICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: IMOBEPXHOCTHOE
HATSOKCHWE M KaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne ColHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTa.

6.19

TexHudeckue  yCTPOWMCTBA:  KallMWJUIAPBI, IPUMEPHI
WCIIOb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpPBI, ICUXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onextpuszanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB
BsaumopneiictBue 3apsbkeHHBIX Ten. 3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aPsIJI0B M PACCTOSHUS MEKIY TEJIaMH)
Onekrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO

7.3 nosid. [IpyHIMI cyneprno3unuu 3JIEKTPUYECKUX IOJIeN
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

6 ONEeKTpUYECKHI  TOK.  YCIOBHS  CYIIECTBOBAHMS

' INEKTPUYECKOr0 TOKA. FICTOYHMKH TOCTOSTHHOTO TOKA
7.7 HerictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,




XUMUYECKOE, MAarHUTHOE). OJEKTPUUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE

7.8

HanpsHKeHUe

CornpoTuBieHue MIPOBOJIHHUKA. VY ensHOE
7.9

CONIPOTUBJICHHUE BELIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu

[TocnenoBarenbHOE W MapajyIeIbHOE  COCJIUHEHUE
7.11

MIPOBOIHUKOB

PaGorta ¥ MOIIHOCTH SJIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyia — Jlenna

DIEeKTPUYECKHE MMM M IMOTPEOUTENN 3JICKTPUUECCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtossnable MarHuThel. B3aumonelcTBUE IOCTOSIHHEBIX
7.14

MAarHuToB

MarautHoe T10jie. MarHuTtHoe T1Iojie 3eMJIM U €ro
7.15

3HAUYCHHE JUIS JKU3HU Ha 3eMiie

OmneiT Opcrena. MaruutHoe nosie 3J1eKTPUYECKOro TOKa.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Vcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIopTe

O1BITHI ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasumno Jlenna

DIeKTPOTeHEPATOP. CrocoOmr MOJTyYSHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIMM  Ha

BO30OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITH 10 HAOTIOJCHHUIO SIEKTPU3AIUHN Tl UHIYKITUEH
7.20

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nACMCTBHUS SJIEKTPUYECKOrO TOJIS  Ha




MNPOBOAHHUKHU U JUIJICKTPUKH.

Cbopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
HOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3MepeHue u peryampoBaHue HAIPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS
Ha PE3UCTOpE.

OneIThI, JEMOHCTPUPYIOILIHAE 3aBUCUMOCTD
JIEKTPUUECKOTO0 CONPOTUBICHHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs 1 MaTepuaia.
IIpoBepka mpaBuia CIOXEHHS HANPSDKEHUW  TIpU
IIOCJIEOBATEIBHOM COCIUHEHUU JIByX PE3HCTOPOB.
IIpoBepka mpaBuia A CUIBI TOKA MPH MapauieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOrO0 TOKAa, WUAYIIEr0 4Yepe3  pPe3HucTop.
OmnpeneneHue  MOUIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIJIEISIEMON Ha pe3ucTope. McecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYILIETO 4Yepe3 JaMIIOUKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KI1JI narpeBarens. MccnenoBanue
MargsuTHOI'O BSaHMOHeﬁCTBHﬂ IIOCTOSAHHBIX MArHUTOB.
W3y4yeHre MarHuTHOTO IOJISL TOCTOSIHHBIX MarHUTOB MPU
ux oOwvenuHeHMM U pazgeneHud. HccnenoBanue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OnbIThl,  JI€MOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI
BSaHMOHCﬁCTBHH KaTyllKyu ¢ TOKOM W MarHuTta OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTrylike. l3yueHue

JIENCTBUS MarHMTHOTO IOJS Ha MIpOBOAHUK C TOKOM.

KoncrpyupoBanue u U3yYeHHe paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJBUTATENIBHOM  YCTAHOBKH. OnbIThI o

HUCCIICOAOBAaHHUIO SABJICHU BHCKTpOMaFHI/ITHOﬁ HWHAYKIWUU:

HUCCICIJOBaHUC W3MCHEHMH 3HAYeHHUS U HaITpaBJICHUA




WHAYKIUOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBJIIGHUST B  arMocdepe, DICKTPUYECTBO  IKUBBIX
OpraHM3MOB, MarHWTHOE ToJje 3eMiiu, Apeld MmoCcoB,
POJIb MArHUTHOT'O TOJISA JUISl )KU3HU HA 3emile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMerp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKOH 3HEPruH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPEI (mpumepsl), JIEKTPUYECKUE
MIPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPAaTOp NOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
5.1 Mexannueckoe JBHKEHME. MarepuanbHas — TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
HepaBHoMepHOe npsimosinHelHOe nBukeHue. CpenHss

8.4 U MIHOBEHHAas CKOPOCTb Tejla IPU HEPABHOMEPHOM
JBUKECHUH

8
a5 Yckopenue. PaBHOyCKOpeHHOE MIPSAMOJIMHEWHOE
' JBUKEHHE

8.6 CBoOoanoe nmagenne. OneITe! [ anunes
PaBHOMEpHOE nBMXKEHME IO OKpyXHOCTH. llepnon wu

8.7 yacrtota oOpamieHus. JIuneiiHas M yrioBas CKOPOCTH.
IleHTpOCTpEMHUTENBHOE YCKOPEHHE

8.8 [TepBeriit 3akon HetoToHa

8.9 Bropoii 3akon HetoTona




8.10

Tpernii 3akoH HeroTOHA

8.11 [IpuHIMI cynepno3unuu cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
%13 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUila TPEHUS
' MIOKOS, IPYTHe BUJIbI TPEHUSI
%14 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS.
' YckopeHue cBOOOAHOTO MaACHHUS
815 Jewxkenne  mmaHer  Bokpyr  Cosnma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomocTh U nieperpy3ku
PaBHOBecue matepuanbHON TOUKU. AOCONTIOTHO TBEPIOE
8.16
TEJOo
817 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHON OCHIO
' BpauieHus. MoMmeHT cuiibl. LleHTp TskecTn
8.18 Nwmnynbe Tena. U3mMenenue ummysbca. IMimysibe cuiibl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexanunueckasi paboTa U MOLTHOCTb
229 PabGora cun TsKecTH, ynpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
823 [loTrenumaneHass dSHeprus Tejla, MOAHATOrO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas SHEPTUS CKATON IPYKUHBL
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue pabOTHI:
OmpeneneHne CpemHe CKOPOCTH CKOJBXEHHUs Opycka
WM JIBWJKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tela MPU PABHOYCKOPEHHOM
8.27 JBUKEHHUM 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITIyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
IIpoBepka ruMOTE3bI: €CIM IpPU PaBHOYCKOPEHHOM

JABHMKCHNU 0e3 HavaIbHOI CKOPOCTHU IIYTHU OTHOCATCA




KaKk psa  HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJTHHAKOBEI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUST CKOJIBKCHHUS
OT CWIbl HOpMaJbHOro JHaBieHus. OrmnpenerneHue
kodpdunmeHTa TpeHUs CKoJbkeHus. OrmnpenencHue
KECTKOCTH TPYXHHBL. OnpenencHue padOThI  CHIIBI
TPeHHsI TPU PABHOMEPHOM JIBIDKEHUHM Tella IO
TOpPH3OHTAILHOW TOBepXHOCTU. Ormpenenenue paboThI
CWIBI  YOPYrOCTH  Mpu  mOoAbéMe  Tpy3a ¢
WCIOJb30BAHUEM  HEMOJBIKHOTO U IOJBUXHOTO

OJIOKOB

duznyeckue SIBICHUS B nprupoac: MPUIKNBLEI U OTJIMBEI,

8.28 nBrkeHue TiaHeT CoOJIHEYHOW CHCTEMbl, PEAKTUBHOE
JBUYKEHUE KUBBIX OPTAHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CHOUIOMETP, JATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKECTBI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

> KoJie0aHM: Iepuo/l, YacTOTa, aMILIUTYAA
09 Marematnueckuit 51 [IpY>KUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu npu KojaedaTeIbHOM ABHKEHUN
93 3aryxaromue KosneOaHus. BbIHYyX/JIeHHbIE KOJeOaHHUS.
' Pe3onanc
Mexannueckue BoJHbL. CBONMCTBa MEXaHUYECKUX BOJIH.
94 [IpononbHble M TOomNepevHble BOJNHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CeCMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHue 3ByKa
9.6 Wndpa3Byk 1 yabTpa3ByK
[IpakTuyeckue pabOTHI:
Ompenenenne YacTOTBl M TMepuoAa  KoJieOaHUH
97 MaTeMaTHYECKOr0 MasiTHUKA.

OmpeneneHne YacTOTBl M MepuoAa  KoJieOaHUH
MPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TepHUoja  KoJeOaHMMA




MOJIBEIIEHHOTO K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHH
MIPYKUHHOTO MasiTHUKa OT Maccel rpy3a. I[lposepka
HE3aBHCUMOCTH nepuoaa Kosie0aHuit rpysa,
MIOJIBEILIEHHOT0 K HUTH, OT Macchl Ipy3a U KECTKOCTH
npykuHsbl. i3MepeHune yckopeHus cBOOOAHOTO MaJAeHUs
Ouznyeckue SBJICHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
LyHaMH, 9XO0
99 TexHuyeckue yCTpOICTBAa: 9XOJOT, HCIOIb30BAHKE
' yJIbTpa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
0.1 DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHas mnpupoja cBera. CKOpOCTb CBeETa.
' BoiHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue paboOTHI:
104 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
MIOMOIIIBbI0 MOOMIIBHOTO TelleoHa
dusnueckue SBIEHUS B IPUpPOJE: OHOJIIOTHYECKOEe
10.5 neiicTBue BUJUMOTO, yJIbTPapuoIEeTOBOIO u
PEHTTEHOBCKOT'0 U3JIy4eHUN
10.6 TexHnueckue yCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH AJISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBera. McTouHMKHY cBETa
11.2 [IpssMonMHENHOE paCIPpOCTPAaHEHHUE CBETA
113 Otpaxenue csera. [Inmockoe 3epkano. 3akoH OTpakKEHHUS
11 ' cBeTa
114 [Ipenomnenune cBera. 3aKOH TPEIOMIICHUS CBETA.
' [losnHOE BHYTpEHHEE OTPaXKEHHUE CBETA
11.5 Jlunza. Xop ydei B IMH3E
11.6 Onrtuueckass cucteMa ¢oToamnmapara, MHKPOCKONa |




TCICCKOIIa

I'maz xak onrtudeckas cucrema. bimsopykocTts

11.7
JAJIbHO30PKOCTh
118 Paznoxxenue Oenoro cseta B cektp. OnbiTel HploTOHA.
' CnoxxeHue cieKTpaibHBIX 1[BETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH ~ yrja  OTPa)KCHHUS
CBETOBOTO JIy4a OT yIJIa MaJICHHUs.
N3yyenne xapakTepuCTHUK H300paKeHHUsS MpeIMeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanne  3aBUCHMOCTH — yrila  MPEIOMIICHHUS
CBETOBOTO JIy4a OT yIJjia MaJeHHUs Ha TPAHULIE «BO3IIYX —
11.9 CTEKJIO».
[Tonmyyenne u300paXeHUH C TOMOIIBIO COOMpArOIIEi
JIMH3BI.
Omnpenenenne (OKYCHOTO PACCTOSIHHMSI W ONTHYCCKOM
CHJIBI COOMpAIOIIEH TNH3HI.
OMBITHI 110 PA3TOKEHUIO OEJIOTO CBETA B CIEKTP.
OnbITel 1O BOCHPUATHIO IBE€TA NPEIMETOB MpPH HX
HaOJII0JIEHUN Yepe3 IIBETOBbIC (PUITHTPHI
®usnueckue ABieHUs B mpupoze: 3atmeHus ConHua u
11.10 JlyHsl, 1iBE€Ta TEJ, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 TexHnuueckue YCTpOMCTBA: OYKH, MEPUCKOIIL,
' (dboToanmapar, ONTHIECKHUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
121 OnpiTel Pezepdopna u maHeTapHass MOJENb aTroMa.
' Mogens aroma bopa
122 Hcnyckanne u mornouieHue cBera aToMoM. KBaHTHI.
12 ' JIunelyaThle CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3IyYeHHs
124 Crpoenue aromHoro siapa. HykioHHas Mojaenb
' aTOMHOTO siapa. M30Tomnbl
12.5 PagnoaktuBHbie mnpeBpamieHud. I[lepuon mnomypacnana




ATOMHBIX AACP

SnepHble peakuny. 3aKOHBI COXPAaHEHUS 3apsI0BOrO U

12.6
MaccOBOI0 YHCEl
12.7 DHeprus CBsI3U aTOMHBIX s1iep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunTtesa u nenenus anep. Mcrounuku sHepruu
' CounHua u 3B€31
2.9 Snepnas osHepreruka. JlelicTBHUE  paMOAKTUBHBIX
' U3JIy4YE€HUN Ha )KUBBIC OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
U3JTy4EHUs.
12.10
HccnenoBanue TPEeKOB: M3MEPEHHUE JHEPTUU YaCTHULIBI
10 TOPMO3HOMY TyTH (110 (hoTOoTrpadusim).
W3mepenue paanoakTUBHOTO (poHa
®dusnyeckue SABIEHUS B IPUPOJE: €CTECTBEHHBIN
paavoOaKTUBHbBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAaKTUBHOE W3JIy4YCHUE IPUPOAHBIX MHUHEPAJIOB,
JEHCTBHE PpAJMOAKTUBHBIX H3JIIyYEHUH HA OpraHu3M
YeJI0BEKa
1212 TexHnueckue yCTpOIiCTBa: CIIEKTPOCKOII,

WHIMBUyalIbHBIA JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111er0 o0pa3oBanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIOLHUU
¢u3NYECKUX 3HAHUM U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHpA, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUH, 00 AaTOMHO-MOJIEKYJIIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (PU3NYECKOH CYIIHOCTH SIBICHUH NPUPOJIBI
(MeXﬂHI/I'-IGCKI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHH 110 OMMCAHUIO UX XapaKTepHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TaHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3MUECKUX SIBIECHUI
B OKpyXaromeM MHPEC, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBaA

(pu3HaKH)

Brnanenue ocHOBamMu TMOHSATUHWHOrO ammapara ¥ CHMBOJIUYECKOTO
s3bIKa (PM3UKHU U WCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MpoNHeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

HCTIONB3YS (PU3UIECKHE BETUIHHBI

Bnamenne ocCHOBaMH METOJIOB HAyYHOTO IIO3HAHHUA C Y4YETOM
coOuIo/IeHHsI MpaBUil O€30MacHOro Tpyna: HaONoIeHHEe (PU3NIECKUX
ABJICHUN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyJOBaHUS MO MHCTPYKLWH, ONMUCHIBATH XOJ
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3UUECKUX BEITHMUNH:
YMEHHE IUIaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
HKCIEPUMEHTAIBHYI0  YCTaHOBKY [0 HHCTPYKIMH, BBIYHCISATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJYYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIICOBaHMUIA;
CaMOCTOSITENIFHO ~ COOMpaTh HKCHEPUMEHTAJIbHYIO yCTAaHOBKY U
OPOBOJIUTH  WCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEJICTABIATh
MIOJTyYCHHBIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKoOB, yUUTHIBATh OTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOJEIU CTPOSHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aTroma,
HYKJIOHHasi MOJI€JIb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh 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 Ha M3yueHHbIE CBOICTBA (PU3NUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMenue pemath pacué€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAaIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe ISl €€ pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIC JTaHHbIC,
MMPOBOANTH pvaéTI)I N OOCHUBATH PCATMCTUYHOCTL IOJYYCHHOI'O
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPENeNATh Pa3MEPHOCTb

(bu3nYeCKOi BETMYNHBI, TOTYYECHHON IPU PEIICHUH 3aauu

YMmenune XapaKTCpPU30BaTb IMMPHUHIMUIIbI JIEUCTBUS  TEXHUUYECKUX
yCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOILECCOB IO UX OIMMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEOOXOoAuMbIe (PHU3MUECKUe




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamieHnn ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT mMOMCKa, NPeoOpa3oBaHMsl W MPEACTABICHHUS HWHPOPMALUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBbIE COOOIIEHHs Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, 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 ABMkeHHE. CpenHsas ckopocTs. PopMmyia uis
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE BHKEHHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
L3 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHMH CKOPOCTH, MPOEKIUU
IIEpEMELICHHs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHNHOM
JBUKEHUHI
3aBUCHUMOCTh KOOpPJMHAThl Tejla OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl 1 NPOCKUUU IMEPEMELIEHUs, MPOCKUHUU CKOPOCTH M IPOCKLHU
YCKOPEHUS IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukn 3aBUCHUMOCTH OT BPEMEHU MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUH
CKOpPOCTH, IIPOCKLUU IIEpEMELIEHUs], KOOPAUHATBl IIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEepPTUKAIM (JBUKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TMPOEKLUUH YCKOPEHHS,




1.6

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejda MO OKpyKHOcTU. HanpasieHnue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMurenbHoe  yckopeHue. HampaBineHue LEHTPOCTPEMUTEIBHOIO

YCKOpPCHUH. (DopMyna JJIs1 BBIYUCIICHUSA YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTH BemiecTBa. CDOpMYJ'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHUe Cuil

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a

CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha

TCIIO

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJTYJIS CUIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMHpHO@ TArOTEeHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cwiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®Dopmyna assi BBIYUCICHUSI CUJIBI TSKECTU BOIHM3M moBepxHOocTH 3emnu: F = mg.
JBxenue mnanet BOokpyr Comuna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
=m0

HNmnynse cucremsl Ten. U3MeHnenne nmmnyJsibca. MIMImynbe cuiibt

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIs SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJII BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTnueckoi sHeprun. opmMyra AJisi BEIYUCIEHUS MOTEHIMAIbHOU




SHCPTrHUU TCJiad, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEprus:

E=E;.+E ?

1.19 3aKkOoH COXpaHEHUsI MEXaHUYECKOM sHeprun. Dopmyiia Jjisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJ TpeHus: E = const.
[IpeBpamenne MexaHUYECKOW YHEPTUH ITPU HATWIHH CHJIBI TPSHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Mowment cunsi: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIN 1 HenoABWKHBIN O0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna amsl BBIYUCICHUS TaBJICHHs TBEPIOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe aBieHue.

' lMuppocratudeckoe qaBieHUE BHYTPHU KHUIKOCTH.
dopmyia i1 BEIYUCIICHUS JTABJICHHUS BHYTPH KUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
NENCTBYIOIIEH Ha TeT0, MOTPYKEHHOE B JKHUIKOCTh WIIH Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIJIAaBAHUC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHUil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuueckuii M TNPYXKUHHBIA MasiTHUKU. [IpeBpamieHue sSHeprum npu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue konebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FPOMKOCTL M BbICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbI Ha I'paHUIC

IByX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
NpPY>XUHBL, KO((UIIMEHTa TPEHUS CKOJIbKEHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
yHOPYToCTH; CPEeJHEH CKOPOCTH JBHMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOIIEro Ha pblyar;
paboThl CWJIBI YIPYrOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKUHE, OT CTEICHH
negopManuu MpyKHUHbI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HaIlpaBISIOICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepuoaa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEJIOBAaHNE HE3aBHCHUMOCTH IEpHoJa KoJieOaHU HUTAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pplyara

Qusuueckue sA6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU

CKOpPOCTSAMU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKa, BIUSIHUE
atMoc(epHOro JaBiIeHHUS Ha KXUBOW OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMU, 3EMJICTPACCHHUC, 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 COOOMIAIONIUEeCcs COCY/Abl, YCTPOWCTBO BOJOIPOBOJIA, THAPABIMYECKHHN TIIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, HXOJIOT,
WCITOJIH30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucrannmaeckue u amopdHbie Teaa

55 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue 1 KaWJUISIPHBIC 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  TEmIOTHL. Y AelbHast
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IpoOIEeccax. YPaBHEHUE TEIIOBOTO
OajaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. VM3MeHeHuWE BHYTpPEHHEH SHEpPrUM B IPOLIECCE

510 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTU. YAenbHas TeruioTa

' napooOpa3oBanus: L = Q/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

,_0

m

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

[Tpuniumne! padoTe! TermaoBsix Asurarenei. KIIJ[ TeroBoro asurarens

Ipaxmuueckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOr0 LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (QUKCUPOBAHHOMN
Macchl, B KOTOPYK ONYIIEH HAarperbli UWJIWHIP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE ONYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEJIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIEHUs Jbpfa. MccinenoBaHue M3MEHEHHMS TEMIIEpAaTypbl  BOABI  IPU
Pa3IMYHBIX YCIOBUAX; SIBICHUS TEMJIO0OOMEHAa MpPU CMEUIMBAHWU XOJIOJHON W

ropsiueit BOJbI; MpoIecca UCTIapEHUs

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

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOWHa, IBUraTellb BHYTPEHHEIO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn
CYIIEPIIO3UIIMH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YpPOBHE)
Hocurenn »snextpuueckux 3apsfaoB. JlelcTBHE DSJIEKTPUUYECKOTO IIOJIS  Ha

aeKTpuyecKue 3apsiabl. [IpoBOIHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN AIEKTpUYECKHU TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.




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

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma miig yyactka annekrpudeckoit nenu: I = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHKHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
3.10 PaGota u moiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJI€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHAYKIIUH
113 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIEeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35eKTpoMariuTHOM nHAYKIMU. [IpaBumno Jlenmna
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HAMPsHKEHHUS Ha KOHIIAX MMPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOT'O COIIPOTUBJIICHU.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOTI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHWH IIPOBOAHHUKOB, IIpaBUWjia IJId CHJIbI SJICKTPUYCCKOIO TOKa IIpU

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeid) MOITOCOB,
POJIb MATHUTHOTO TIOJISI JIJIS1 )KM3HU Ha 3eMiie, MOJSIPHOE CUSIHUE
Texnuueckue ycmpouicmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, pPeOcCTart,
CUETYMK  DJIGKTPUYECKOM  SHEpPruu,  DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), NEKTPUYECKUE
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 Hucniepcus 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
###Par###I3mMepenne  ONTUYECKON CHUIIBI COOMpArOIIed JUH3BI;, (POKYCHOTO
paccTosiHusl coOuparoIeit JTMH3HI (TI0 CBOICTBY paBeHCTBA pa3MepoB MpeIMeTa U
M300pakeHHs, Korja MpeaMeT pacroyiokeH B JBOWHOM (OKyce), MOoKa3aTels
3.26 MIPEJIOMIIEHUS CTEKJIA.
###Par###lIccnenoBanue cBOWCTBa M300paKeHUs, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHUS JBYX CIIO)KEHHBIX
JIWH3; 3aBUCUMOCTH yTJia TIPEJIOMJICHUS CBETOBOTO Jyda OT yrjia TMajeHus Ha
TPAHUIIE «BO3AYX — CTEKIIO»
327 Quzuueckue seneHus 6 npupode. 3arMmenHuss ComHna u JlyHbI, 1[BeTa Teu,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagunoaktuBHOCTh. Anbda-, Oera-, raMMma-usnyudeHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbda-vactui. [lnanerapuas Mmonens 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 s6leHUs 6 nNpupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyYeHUH Ha OPraHUu3M YelloBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIbHBINA JO3UMETp, Kamepa

BunbcoHa, anepHas sHEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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