MyHun#naibHOE Ka3eHHOE 001e00pa30BaTeIbHOE YUPEKICHUE
CrapomiepOakoBckas cpeaHsisi 001meodpa3oBaTesbHasH MKOJIa

bapabunckoro paiitona HoBocubupckoit odmactu

PACCMOTPEHO YTBEPXJIEHO
Ha 3acenanuu [[IMO [Tpuka3 Ne 154 ot 23.06.2026 1 (OOITO00)
[Tporokoisr Ne5 ot 22 utons 2026 r. (PIT sBiisierest wactero OOIT OO0)
PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

JUIs1 oOyJaromuxcs 7-9 KiaccoB

1. Crapomep6akoBo, 2026



MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o ¢u3nKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMUsl COCTABICHA HA OCHOBE MOJOXKECHUN U TPeOOBaHUI K pe3yabTaTaM OCBOCHHS
Ha 6a30BOM YpOBHE OCHOBHOHM 00pa3oBatesibHOM nporpammsl, mpeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuétom (eaepanbHON pabodeil mporpamMmMsl
BocnuTanus U Konnenmuu npenogaBanusi yaeOHoro npeamera «Ou3uka.

[Tporpamma no ¢usuke Ha ypoBHE OCHOBHOI'O 00IIEro 0Opa30BaHUs COCTaBIeHAa HA OCHOBE IMOJIOKEHUN U TpeOOBaHUI K pe3yJabTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHOM Iporpammel, peactaBieHHbx B PI'OC 00O, a Taxke ¢ yueroMm (eaepanbHON pabodeit mporpaMmsI
BOCTIMTaHMS U KOHLEIIMH NPEnoaBaHust yueOHOro npeameTa «DPusnkay.

Conepxkanue MporpaMMbl 1Mo (M3MKE HANpPaBICHO Ha (OPMHUPOBAHHME €CTECTBEHHOHAYYHOH TI'PaAaMOTHOCTH OOYYalOIUXCS M OpraHU3alHio
u3ydeHHs (U3UKU Ha JeSITeTbHOCTHOM OCHOBE. B mporpamme no (pu3uKe y4YUTHIBAIOTCS BO3MOXKHOCTH y4eOHOIO MpeaMeTa B peaqu3ali TpeOoBaHHMA
®OI'OC OO0 K mIaHUPYEeMBbIM JTMYHOCTHBIM M METaNpeIMETHBIM pe3ybTaTaM OOyUYeHHs, a TaKKe MEXIPEJAMETHBIC CBS3H €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUsI.

[Iporpamma mo ¢u3nKe yCTaHaBIMBAET pacIpenesieHHe y4yeOHOro MaTepuana 1o rogam oOydeHus (O KiaccaMm), HpeaiaraeT MPUMEPHYIO
HOCJIEIOBATEIbHOCTh U3YYCHHS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUA IPEIMETHOTO CONEPKaHUs U yUeTe BO3PACTHBIX 0COOEHHOCTEH 00yUyaromuxcs.

[Tporpamma no ¢usuke pa3zpaboTaHa C LEIbIO OKAa3aHUS METOAMYECKOW MOMOIIM YUYMTENIO B CO3JaHMM paboueil mporpaMMel Mo yd4eOHOMY
IIPEAMETY.

®uznka SBISETCS CUCTEMOOOPA3YIOMIMM ISl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEAMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE
IPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, OMOIorHel, acTpoHOMHeH U (usmueckol reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, peIoCcTaBisieT Hanbonee scHble 00pa3Iibl IPUMEHEHHUS] HAyYHOT'O METO/1a O3HAHUS, TO €CTh CII0c00a MOMYYEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna W3 TIaBHBIX 3a1ad (U3MYECKOTO O0pa3oBaHHs B CTPYKType oOIiero oOpa3oBaHHs COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM
rPaMOTHOCTH M MHTEpeca K HayKe y 00y4arommxcsl.

W3yuenue pusuku Ha 6a30BOM ypOBHE MPEIOJIAraeT OBJIaIeHHE CIEAYIOIUMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

® HAy4YHO OOBSCHSTH SIBJICHUS,

® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

® UHTEPIPETUPOBATH JAHHBIEC U UCIIOJIB30BATh HAYYHbIE JOKA3aTEIbCTBA JUUIS IOJyYE€HHS BBIBOJIOBY.

[lenu n3y4yenust pU3MKU Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHus ONPEesICHbl B KOHIIETIINY MTpenogaBaHus yueoHoro npeamera «dusnka» B
oOpa3oBaTesbHBIX opranu3auusix Poccuiickoit @enepannu, peaau3yonux OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOrPaMMBbI.

Llenu u3ydyenus GU3NKU:

e [puoOpeTeHue MHTEepeca M CTPEeMIICHUs OO0ydaroIuXcs K HayYHOMY M3YYEHHUIO MPHUPOJbI, Pa3BUTHE MX HWHTEIUICKTYaJbHBIX U TBOPUYECKUX

CIIOCOOHOCTEN;
® pa3BUTHE NPEICTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHUE HCCIIEIOBATEIBCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;



(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yueHHUs] OCHOB CTPOCHUS MaTepUH U (GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
(dbopmMHpOBaHUE MPEACTABICHUH O pOJIU (PU3UKH JUIsl pa3BUTHSL JPYTrUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHl;

pa3BUTHE TPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymied mnpodeccroHaIbHON IesITeTbHOCTH, CBSI3aHHOM C (U3UKOM, MOATOTOBKAa K
JaJibHeieMy 00y4eHHI0 B 3TOM HaIlPaBICHHH.

JoctrxeHne 3TUX Lesei nporpaMmbl o (U3HKE Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00eCeunBaeTCsl PeIICHUEM CIEAYIONINX 3a1a4:

npuoOpeTeHue 3HAHUM O AMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHMYECKHUX, TEIJIOBBIX, JJCKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHHSIX

npuoOpeTeHne YMEHHUI OMUCKHIBATH U OOBSACHATH (PU3NYECKUE SIBJICHHSI C UCIOJb30BAaHNEM TOJyYEHHBIX 3HAHUI;,

OCBOGHHE METOJOB pEIICHHs MPOCTEHIINX pacyeTHbIX 3ajjad C HCIOJNb30BaHMEM (U3MYECKHX MOJelel, TBOPUECKHX U
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HaOII0JaTh MPUPOJHBIE SBJICHUS W BBIIOJIHATH ONbBITHL, JAOOpaTOpHbIE PAaOOTHl M SKCIEPUMEHTAIbHbIE HWCCIIEIOBAaHUS C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOEHHE IPHUEMOB PalbOThl ¢ MHpOpManue (GU3NUECKOro cojaep)kaHus, BKIOYas MH(OPMALMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU,
aHaJIM3 ¥ KPUTHUYECKOE OLICHWBaHNE WH(POPMALINY;

3HaKOMCTBO €O cepamu MpodecCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIMU ¢ (PH3UKOH, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha
JOCTH)KEHUSIX (PU3NYECKON HAYKH.

OO1u1ee yncio YacoB, PEKOMEHI0BaHHBIX JJIs U3y4eHUs (PU3UKU Ha 6a30BOM ypoBHE, — 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HeJleno), B 8

Kyacce — 68 yacos (2 4aca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HEIEIO).



COJEP)KXAHUE OBYYEHUA

7 KIIACC
®Du3uKa U eé pojib B IO3HAHNM OKPY Ka0IIero Mupa.

O®uzuka — Hayka o mpupojae. SBneHus npupoisl. Ouznyeckue SBICHUS: MEXaHHUYECKHEe, TEIUIOBbIC, JIEKTPUUECKHE, MAarHUTHbIE, CBETOBBIC,
3BYKOBBIE.

Ousnueckue BenuuuHbl. V3mepenue Qusnyeckux BenuunH. Pusmdeckue npuOopsl. [lorpemHocTs m3MepeHHd MexayHapoaHas cuUcTeMa
€UHULL.
Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH M3ydaloT nmpupoay. EcrecTBeHHOHay4HBIM METON MO3HaHMSA: HAOINOJIEHUE, TOCTAHOBKA HAYYHOTO

BOIIPOCA, BBIABIDKEHHUE THUIIOTE3, JKCIEPUMEHT IO TMPOBEPKE THUINOTE3, OOBACHEHHWE HalOiromaemoro sBiaeHus. Onucanve (GU3NYECKUX SIBICHHHA C
IIOMOIILI0 MOJEIEN

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, INEKTPHUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHHS.

2. ®usnueckue Npudopsl U NpoLeaypa NPSIMbIX U3MEPEHUI aHATOTOBBIM U IU(POBBIM IPUOOPOM.
Jlabopamopuvie pabomot u onsimol.

OmnpeneneHue LEeHbl JeIeHNs HIKaIbl K3MEPUTEIBHOTO MpHoOopa.

N3mepenne pacCcTOSHUMN.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

OmnpeneneHne pa3MepoB MaibIX TE.

H3mepenue TeMiiepaTypbl Ipy MOMOIIU KUAKOCTHOTO TEPMOMETPA U TaTUMKA TeMIIEPaTypHhI.

o ks whE

[IpoBenenue ucciaeaoBaHUs MO MPOBEPKE TMIOTE3bl: JaJbHOCTh MOJETA IIAPHKA, IMYIIEHHOTO TOPU30HTAIbHO, TEM OoJiblie, yeM Oosblie
BBICOTA IYCKa.

IlepBoHauya/ibHbIE CBeICHUS O CTPOCHUM BellecTBA.

CtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JBmwxkenue vacTtuil BemiecTBa. CBsA3b CKOPOCTH JNBW)KCHHS YacTHUIl C Temmeparypoid. bpoyHoBckoe aBwxkenue, nuddysus. Bzaumopeiicteue
YaCTHII BELIECTBA: MPUTSHKEHHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTAITMYECKUX) Tell. B3anMOCBsI3b MEKy CBOMCTBAMU BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSIX U UX ATOMHOMOJIEKYIISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBH)KEHUS.

2. Ha6mronenwe muddysuu.

3. Ha6JIIOI[CHI/I€ ﬂBJ'IeHI/If/'I, O6T)$ICH$HOHII/IXC$I IMPUTAKCHHUEM WM OTTAJIKUBAHUCM YaCTUL BCIICCTBA.



Jlabopamopuwie pabomot u onsimol.

1.
2.
3.

Orenka auamMerpa atoMa METOAOM PSIOB (C UCITOJIb30BaHuEeM (hoTorpadmii).
OnbITHI 110 HAOJIOIEHUIO TETIOBOTO PACIIUPEHIUSI Ta30B.
OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CUIJT MOJIEKYJISIPHOTO TIPUTSKEHUS.

JIBH:KeHHMe M B3auUMOo/ielicTBHE TeJl.
Mexannueckoe JBHkeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBMXEeHUE. CKOpoCcTh. CpesiHssl CKOPOCTh TP HEPABHOMEPHOM JIBHKEHUU. PacyeT

IMyTU U BPpCMCHU IBUKCHUS.

SIBnenue HHCPLIUH. 3aKoH HWHCPLUH. BBaHMOﬂeﬁCTBHe TCJI KaK IMPpUYINHA U3BMCHCHHA CKOPOCTH JABUKCHHA TCII. Macca kak MEpa MHCPTHOCTU TCJIA.
IInoTHOCTB BCIIICCTBA. CBS3b IIJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €AUHULIC o0beMa BCIICCTBA.

Cuna Kak XapakTepUCTHKa B3auMoJelcTBUA Tesl. Cuia ynpyroctTd W 3akoH ['yka. M3MepeHue Cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBIeHHE
TATOTEHUS W cuia TsokecTH. Cuia TsSKeCTH Ha Apyrux Ivianetax. Bec tema. HeBecomocTh. CiiokeHHE CWII, HANPABICHHBIX MO OJHOM MPSMOM.

PaBHogeiicTByromas cuit. Cuna TpeHusi. TpeHue CKOJIbKEHUs U TpeHHE NOKosl. TpeHne B IpUpOJIe U TEXHUKE.
Hemoncmpayuu.

o0k wnE

Habmroienne MexaHu4ecKoro JBUKESHHS Tefa.

N3mepenne CKOpoCTH MPSIMOJIUHEHMHOTO JBUKEHHUS.
HabGnronenue siBIeHUss HHEPITUU.

HaGurroieHre n3MeHeHus1 CKOPOCTH MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHHE Macc N0 B3aUMOJIEHCTBUIO TElL.

CroxxeHue cuil, HalpaBJI€HHbIX 110 OJHON TPSIMOA.

Jlabopamopusie pabomot u onvimul.

R A

5.

OnpeneneHre CKOPOCTH paBHOMEPHOI'O IBUKEHUS (IIapHUKa B )KUKOCTH, MOJIETH 3JIEKTPUUECKOI0 aBTOMOOWIISL U TaK Jajiee).
Omnpenenenue cpeiHel CKOPOCTH CKOJBKEHNS OpycKa WK IIapuKa [0 HAKJIIOHHOW MJIIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOIO TeEA.

OnBbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTKEHUS (J1ehopMaliun) Npy>KUHbI OT MPUIOKESHHON CHIIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tella M XapaKkTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

JlaByieHne TBEPABIX TeJl, ) KUAKOCTEH U ra3os.

JaBnenne. CriocoObl yMEHBUIEHHS U yBeIWYeHMsI JaBieHMs. JlaBieHue rasa. 3aBUCUMOCTh JIaBJIEHUs raza oT o0bema, Temneparypsl. Ilepenaua

JABJICHHS TBEPIBIMH TEJIAMH, KUJIKOCTSIMH U razamu. 3akoH Ilackans. [THeBMaTH4eckue MalIWHBIL. 3aBUCHUMOCTh JIABJICHHS KHUJIKOCTH OT TIIyOWHBI.
['unpocratuueckuii napanokce. Coobmaroniuecs: cocyasl. ['uapaBinueckue MeXaHU3MBbI.

Atmochepa 3emnn u atrmocdepHoe napieHue. [IpuumHbl CcymecTBoBaHHS Bo3aymiHOW oOomouku 3emun. Onbit Toppudennu. M3mepenwne
aTMoc(epHOro JaBiaeHUs. 3aBUCUMOCTb aTMOC(EpPHOro 1aBIEHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! A n3mepenust atMocepHOro JaBIeHHUS.



JelicTBue XKUAKOCTH M Ta3a HAa TMOTPY)KEHHOE B HHX Tesio. BwitamkuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanume Ter.
BosnyxomnaBanue.
Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYpPHI.
Ilepenaya naBieHUs KUIKOCTBIO U Fa30M.
Coo0maromuecs: CoOCy/bl.
I'mnpaBnnyeckuii npecc.
[IposiBnenue neicTBUs aTMOC(HEPHOTO TaBICHHUS.
3aBUCHMOCTD BBITAJIKHUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH TeNa U TUIOTHOCTHU KHUIKOCTH.
PaBeHCTBO BHITAIKMBAIOIIEH CUIIbI BECY BHITECHEHHOM KHIKOCTH.

Nk wd PR

VYcnoBue muiaBaHus Te: IUNIABAHUE WIH MTOTPYKEHUE TEJl B 3aBUCHUMOCTU OT COOTHOILIEHHUS INIOTHOCTEN TeJa U )KUJIKOCTH.
Jlabopamopnwvie pabomot u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh YaCcTH TeJIa.
2. OmnpezeneHue BbITAJKUBAIOIIEH CUIIBI, IeHCTBYIOIIEH HA TENI0, MOTPYXEHHOE B )KUAKOCTb.
3. ITIpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIICH CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MAcChI TeJa.
4. OnbIThl, TEMOHCTPUPYIOUINE 3aBHUCHUMOCTH BBITAIKUBAIOUIEH CHIIbI, JEHCTBYIOLIEH Ha TEJNO B JKUIKOCTH, OT 00bEMa MOTrpYyKEHHOU B
YKUJKOCTb YaCTH TEJIa U OT IVIOTHOCTHU KUJIKOCTH.
5. KonHctpyupoBaHue apeomeTpa Uil KOHCTPYUPOBAHHE JOAKHU U ONpe/ieJIeHHe e€ Ipy30M0AbEMHOCTH.
Pa6ora u MOIIHOCTH. DHEprus.
Mexanuveckas padota. MOIIIHOCTb.
[IpocThle MEXaHU3MBI: phIyar, OJIOK, HaKJIOHHAs! II0cKocTh. [IpaBuiio paBHOBecHs pblyara. [lpumeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
«3omotoe npaBuiio» mexanuku. KoagduimenT monesnoro neiicteus (nanee — KI1I) mpocTeix MmexaHn3MoB. IIpocThie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckas 3Heprus. Kunertnueckass U noTeHuuanbHas sHeprus. [IpeBpailieHue OJHOrO BHJa MEXAHWYECKOW 3HEPIMU B JPYrod. 3aKoH
COXpPAHEHHUsI SHEPTUHU B MEXaHUKE.
Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwvie pabomot u onvimol.
1. Onpenenenue pabOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBM)KEHUH TEJa MO0 TOPU30HTAIBLHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBUH paBHOBECHS pbluara.
3. Hsmepenwne KIIJI HaKIOHHOM MJIOCKOCTH.
4. VI3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKON dHEPTHUU.



8 KJIACC
TenJioBble AIBJICHHS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETHUECKOM TEOpUM CTpOEHHUsi BemiecTBa. Macca ©u  pasmepsl aTOMOB M MoJieKyd. OTBITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHOKMHETHUECKON TEOPHH.

Mopenu TBEPIOro, XKUIKOTO M Ta3000pa3HOro COCTOSHUN BemecTBa. Kpucrammueckue u amopdHbie Tena. OObSICHEHHME CBOWCTB Ta3oB,
JKUJIKOCTEH M TBEPABIX TEJI HAa OCHOBE TOJIOKEHH MOJEKYJIIpHO-KMHETHYECKOW Teopuu. CMauMBaHWE W KalWUIApHBIE sABJIEHUA. TermoBoe
pacuupeHue 1 cxaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILIOBOTO ABMKCHHS dYacTull. BHyTpeHHss sHeprusi. CrocoObl M3MEHEHHUs BHYTPEHHEH
SHEPTUU: TEIJIoNepeaaua U CoBepllIeHne padoThl. Bkl Terionepeaayuu: TemIonpoBOHOCTb, KOHBEKIIUS, U3TyUCHHE.

KonudecTBo TemnoThl. Y nenbHasi TEIMIOEMKOCTD BEIIECTBA. TeII000MEH U TeIIOBOE PaBHOBECHE. Y paBHEHHE TEIUIOBOTO OanaHca. [ImaBnenue u
OTBEPJICBAaHUE KPUCTAJUTMYECKUX BEIIECTB. YeJbHAs TeruioTa IuiaBieHus. [lapooOpasoBanue u koHmeHcamnws. Wcmapenue. Kumenwe. VY nenbHas
TEIUIOTa MapOo00Pa30BaHUs. 3aBUCUMOCTh TEMITEPATYPhI KUTIEHUSI OT aTMOC(EPHOTO JTaBICHUS.

Bnaxxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[TpunaIunel pabots! TeruioBbix apurarenei KI1J[ rermmoBoro asuratesns. TenaoBbie JBUTATENH U 3aIIUTa OKPY)KAFOIICH CpeIbl.

3aKOH COXpaHeHI/ISI nu npeBpameHI/m 3Heprm/1 B TCIIJIOBBIX HpOHGCC&X.

Hemoncmpayuu.

Ha6monenne 6poyHOBCKOTO JIBHYKEHUS.

Habmonenue nuddysun.

HabGnronenue siBeHn CMauyuBaHUS M KaITWJUIPHBIX SBJICHHM.

Habmronenue TenioBoro pacimpeHus Tell.

I/I3MGHGHI/IG JAaBJICHUS ra3a HpI/I NU3MCHCHUU OG’béMa nu HaneBaHI/II/I NI OXJIAXKJICHHNU.
IIpaBuna u3MepeHus TeMIIepaTyphl.

Buapl Termionepenayu.

LN Ok wd PR

OxJaxieHre npyu COBEPIICHUH pabOTHI.

HarpeBanue npu coepuieHrH padOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmroieHre KUIEHUSI.

12. HabGmroieHre mOCTOSTHCTBA TEMIIepaTyphl IPH TIJIaBICHUU.

13. Mozeny TEIUIOBBIX IBATATENIEH.

Jlabopamopuwie pabomot u onvimol.

1. OnbiTbl O OOHAPYKEHUIO NEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.



OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COMM WM caxapa.

OnbITH 0 HAOJIIOACHUIO TETIIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH M TBEPABIX TEIl.

OmnpeneneHue AaBieHUs BO3IyXa B OaJUIOHE MINPHIIA.

OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bhEMa 1 HarpeBaHUs WM OXJIAXKICHUSI.

[TpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKOM TPYOKE OT TeMIEepaTyphI.
Habmroienne n3MeHeHnsl BHYTPEHHEH YHEPTUU Tejla B pe3ysbTaTe Terionepeaadyu U paboThl BHEIIHUX CUJI.
HccnenoBanue siBICHHUS TETNIOOOMEHA MPH CMEIIMBAHUH XOJIOIHON M TOpsiYeit BOIBI.

© oo Nk owd

Onpez[eneHHe KOJINYECCTBA TCIIJIOTHI, HOHy‘IeHHOI‘O BOI[OfI HpI/I TCHHOO6MCH€ C HaI‘peTbIM MCTAJINIMYCCKUM L[I/IJII/IHI[pOM.
. OnpeniencHue yaenpHON TEIIIOEMKOCTH BEIIIECTRA.
. MccrienoBanme mporiecca UCTIapeHusl.

[ Y
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. Onpenenenne OTHOCUTEIBLHON BIIAXKHOCTH BO31yXa.

13. OnpeneneHue yaenbHON TETJIOTHI TUIABICHHUS JIbA.

DJleKTpUYECKUe U MATHUTHBIE SIBJICHUSI.

DOnexTpu3ainus Ten. J[Ba pojia sneKTpruecKux 3apsaoB. B3aumoneiicTBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTD CHITBI B3aUMOICHCTBUS
3apsKEHHBIX T€J OT BEJIMYUHBI 3aPSA0B U PACCTOSTHUS MEKY TEJIaMu).

OnexTpuueckoe nojue. Hanpssk€HHOCTD 3eKTprudecKoro nosis. [IpuHuun cyneprno3unum 3JeKTPUUECKUX Mojel (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu anextpuueckux 3apsiioB. DiIeMEeHTapHbIN 3ieKTpuueckuil 3apsan. Ctpoenue atoma. [IpoBOIHUKM U AMAIEKTPUKU. 3aKOH COXpAaHEHUS
JIEKTPUYECKOTO 3apsiia.

DJIEKTPUYECKUII TOK. YCJIOBHS CYIIECTBOBAaHUS 3JEKTPUUYECKOrO0 TOKAa. VICTOYHMKM NOCTOSHHOrO TOKa. JleMCTBUS SJIEKTPUUYECKOTO TOKa
(TeraoBoe, XUMUYECKOE, MArHUTHOE ). DIEKTPUUECKUN TOK B KUAKOCTSX U raszax.

DnekTpuueckas 1emnb. Cuna Toka. InIeKkTpudeckoe HanpsikeHue. COpoTHBICHHE IPOBOAHUKA. Y IETIbHOE COMPOTUBIIEHUE BemecTBa. 3akoH Oma
Jutst ydactka tenu. IlocnenoBaTenbHoe U napajiienbHOE COEUHEHNE TPOBOAHHUKOB.

PaGoTta u MOIIHOCTH DIEKTpHUECKOro Toka. 3akoH Jlkoyms—JleHna. DnekTpudeckue Ienu U MOTPEOUTENH JIIEKTPUIECKONH IYHEPruu B OBITY.
KopoTtkoe 3aMbIkaHue.

ITocTossHHBIE MarHUTHL. B3aumoneicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe nojie. MarHuTHoe mojie 3eMJId M €ro 3Ha4eHHe JUIs JKU3HU Ha
3emsie. OnbiT Opcrena. MarHuTHOE TOJIE DJIEKTPUYECKOro Toka. [IpuMeHeHue >3JeKTpOMarHuTOB B TEXHHKE. JlelicTBME MarHUTHOrO MOJIS Ha
IPOBOJHUK C TOKOM. DJIEKTPOJIBUraTEb IIOCTOSIHHOIO TOKA. VICIo/Ib30BaHNE AJIEKTPOABUraTENEH B TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apazes. SBnenue snexkTpoMaruuTHON nHAYKIUH. [IpaBuio Jlenma. Dnexrporenepatop. CrocoObl MOydeHHs 3IEKTPUIECKOM SJHEPru.
DNEKTPOCTAHIIUN Ha BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnextpuzamms Tell.

2. JlBa poja 3JEKTPUYECKUX 3apsI0B M B3aMMOICHCTBHE 3apsHKEHHBIX TEL.



YeTpolCcTBO U JENUCTBHE 3IEKTPOCKOTA.
OnekTpocTaTUuecKast UHIYKIHS.
3aKOH COXpaHEHUsI JIEKTPUUECKUX 3aPsI0B.

3
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6. ITIpoBOOHUKHU U TUAIEKTPUKH.

7. MopenupoBaHye CUIIOBBIX JIMHUN JIEKTPUUECKOTO TOJIS.

8. HcTouHMKH MOCTOSIHHOTO TOKA.

9. JleiicTBUS SIEKTPUIECKOTO TOKA.

10. DnexTpuUecKuil TOK B )KUAKOCTH.

11. I'a30BBIi pa3psa.

12. I3smepeHnune cuiIbl TOKa aMIIepMETPOM.

13. M3mepeHnune aIeKTPUIECKOTO HAMIPSIKEHUS BOJIbTMETPOM.

14. Peoctat u Mara3uH CONpOTUBICHUH.

15. BzauMoaeicTBiEe HOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH pa3AesieHUs IOJI0COB MarHuTa.

17. MonenupoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MAarHUTOB.

18. OmeiT Dpcrena.

19. MarauTHOE 1MoJie TOKa. DIeKTPOMarHuT.

20. [leficTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexkTpoABUraTeIb MOCTOSHHOTO TOKA.

22. UccnenoBanue SIBJICHUS 3JIEKTPOMArHUTHON UHTYKIIHH.

23. Onbrter dapanest.

24. 3aBHCHMOCTD HAINpPaBJICHUS] MHAYKIIMOHHOTO TOKA OT YCIOBHUI €r0 BOSHUKHOBEHUSI.
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol.

OnbIThI 110 HAOTIOEHUIO SJIEKTPU3ALMHU TeJl HHAYKIIUEH U IIPH COMPUKOCHOBEHUH.
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO MOJISL HA MPOBOIHUKU U AUSJICKTPUKH.
COopka u IpoBepKa padOoTHI IEKTPUIECKOH IeTTH MTOCTOSTHHOTO TOKA.

N3mepenue u peryiupoBaHue CUJIbI TOKA.

H3MepeHue u peryaupoBaHnie HAPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIYILETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSXKEHUST Ha pe3UCTOpe.
OMBITHI, TEMOHCTPUPYIOIINAE 3aBUCUMOCTH JIEKTPUYECKOTO COMPOTUBIICHUSI IPOBOJHHUKA OT €r0 JJIMHBI, IUIOMIaI! ITOTIEPEIHOTO CEYCHUS H
MaTepHaa.

No akodE



[IpoBepka npaBuiia CI0KEHUS HANIPSKEHUI MPU MTOCIIEI0BATEIEHOM COEAMHEHUH IBYX PE3UCTOPOB.

9. Tlposepka mpaBuia JUIsi CUIIBI TOKA MPH MAPALICITBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 PE3UCTOpP.

11. OnpeneneHrie MOLTHOCTH MEKTPUUECKOTO TOKA, BBIJENIIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANPSDKEHUS Ha HEl.

13. Onpenenenue KI1J] nHarpeBates.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. 3y4yeHne MarHUTHOTO NOJISl IOCTOSTHHBIX MAarHUTOB IPU UX OOBEAVMHEHNUH U Pa3ICICHHH.

16. UccnenoBanue AeMCTBUS 3JEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI B3aMMOAEWCTBUS KAaTyHUIKM C TOKOM M MarHuTa OT CHJIbl TOKa M HAalpaBICHUs TOKa B
KaTyILKe.

18. M3yuenne AeiicTBUS MArHUTHOTO IOJISI HA MTPOBOIHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue padoThl SJIEKTPOABUTATEIS.

20. U3mepenue KI1/] anexTponBUrateabHoil yCTaHOBKHU.

21. OnBITH IO MCCIEIOBAHUIO SBJICHHS 3JEKTPOMArHUTHON MHIYKIWHU: MCCIEIOBaHHE M3MEHEHHWH 3HAYEHHS M HAIPaBJICHUS MHIYKIIMOHHOTO
TOKa.

9 KUIACC

Mexannuyeckue sIBJICHHS.

MexaHudeckoe JABUMIKCHUC. MaTepI/IaJ'IBHaH Touka. Cucrema otrcuéra. OTHOCHTEIBPHOCTh MEXaHHYECKOT'O JABHKCHUA. PaBHOMepHOC

prlMOJ’[I/IHel\/'IHOG JABHKCHUC. HepaBHOMCpHOG HpﬂMOHHHGﬁHO@ JABUXKCHUC. Cpeanm W MTHOBCHHAas CKOPOCTH TCJIa ITPHU HEPABHOMECPHOM ABHUKCHHUH.

VYckopenue. PaBHoyckopeHHOE npsiMoauHeiHoe aBmxkeHne. Codoanoe nagenue. Onwitel [amuies.

PaBHOMepHOE BHKEHME IO OKpy)HOCTH. [lepuon u yacrora oOpamenus. JInneitnas u yriaosast ckopoctu. LleHTpocTpeMuTensHOe yCKOpEHHe.

[TepBriii 3akoH HetoToHa. Bropoit 3akon HetoToHa. Tpetuii 3akon HetotoHa. [IpuHIMN Cynepno3uiiuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHMs: Cujla TPEHUS CKOJIBKEHHUSI, CUjla TPEHUS MOKOsI, APYTUE BUJIBI TPEHUS.
Cwta TSOKECTH M 3aKOH BCEMHUPHOT'O TATOTECHHs. YCKOpeHue cBoOomHoro manaeHus. JBmwkenue miuaHetr Bokpyr Connna. [lepBas kocMuueckas

cKkopocTb. HeBecOMOCTh U neperpysKu.

PaBHOBecue MarepuanbHOM TOUKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOIO Tena C 3aKPEIUIEHHON OChIO BpamieHHs. MOMEHT CHIIBIL.
LleHTp TsKECTH.

Nmnynbce Tena. M3menenne umnyibca. UMIysbe CHiibl. 3aKOH COXpaHEHUsI UMITYJIbca. PeaKTUBHOE JIBUKEHUE.



Mexannueckass pabota U MoOUIHOCTh. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBsi3b dHepruu u pabothl. [loTeHumanbHas sHeprus Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnManbHas 3Heprust c:katoil npyxuHsl. Kunernueckas sHeprusi. Teopema o KUHETHUECK O SHEPIUH. 3aKOH
COXpPaHEHHsI MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

HaOnronenne MexaHU4ecKoro IBUKEHUS Tella OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHue MyTel ¥ TPACKTOPUI IBHKEHUS OJTHOTO M TOTO K€ TEJIa OTHOCUTENIBHO Pa3HBIX TEJI OTCUETA.
N3Mmepenne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO ABUKCHUS.

HccnenoBanue NpU3HAKOB PpaBHOYCKOPEHHOIO JIBUKECHUS.

Habmtonenue ABM»KeHHs Tesla IO OKPYKHOCTH.

ok whE

Habmionenne MexaHM4YecKUX SIBICHHM, MpoUCXOoIAlmX B cucTeme orcuéra «Tenmexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCHUTEIILHO KaOnuHeTa (QU3UKH.

7. 3aBUCUMOCTH YCKOpPEHHUS T€Jia OT MACChI TeJIa U IEUCTBYIOMIEH HA HETO CHUJIBI.

8. HaOmroneHnue paBeHCTBa CHJI IPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JIBUYKEHHH.

10. Ilepenaua umItysbca Mpy B3aUMOICHCTBUU TEI.

11. [Ipeo6pa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH Tel.

12. CoxpaHeHue UMITyJIbCa MPH HEYIPYTOM B3aUMOJICHCTBUH.

13. Coxpanenue uMItysbca Mpu abCONIOTHO YIIPYroM B3aUMOJICHCTBUN.

14. HaGmroieHrne peakTUBHOTO JTBUKCHHUSI.

15. CoxpaHeHue MeXaHU4YEeCKOM SHEPrUM MPU CBOOOIHOM MaJICHUH.

16. CoxpaHeHne MEXaHUYECKON SHEPTUH MTPH ABIKEHUH TEJIa 10| IEHCTBUEM TPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

KoucTpyrpoBanue TpakTa AJisi pa3roHa U JadbHEHIIEro paBHOMEPHOTO ABMKCHUS IIAPUKA UITH TEJICHKKH.
Onpenenenue cpeiHel CKOPOCTH CKOJBKEHUS OpycKa WIH ABMKCHUS [IapUKa 10 HAKJIOHHOM MIIOCKOCTH.
OmnpeneneHue ycKopeHus Tejla IpU PaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKJIOHHOW MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JABMKEHUU 0€3 HayallbHOM CKOPOCTH.

a bk~ own e

[IpoBepka TUIOTE3BI: €CIU NMPU PAaBHOYCKOPEHHOM JBIDKCHMM 0€3 HayaJIbHOW CKOPOCTH ITYTH OTHOCSTCS KakK psili HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIUE IIPOMEKYTKH BPEMEHU OJUHAKOBBL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBXKEHUS OT CHITbl HOPMAJIbHOT'O J1aBJICHUSI.

Onpenenenne k03P hUIIMEHTA TPESHUS CKOTBKCHHS.

OmnpeneneHue KECTKOCTU MPYKUHBI.

© o~Ne

Ornpenenenue pabOThl CUIIBI TPEHUS TTPU PABHOMEPHOM JIBMXKCHHUH TeJla 10 TOPU30HTAIBHON TMTOBEPXHOCTH.



10. Omnpenenenue padOTHI CHITBI YIIPYTOCTH TPH MOIBEME TPY3a ¢ UCIOJIB30BAHUEM HETIOBHKHOTO U TIOJIBUKHOTO OJIOKOB.
11. 3ydenue 3aKkOoHA COXPAHEHUS SHEPTUH.
Mexannuyeckue K0J1e0AHUA U BOJIHBI.
KonebarenpHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI: TIEpUO/, YacTOTa, aMILUTUTyaa. MaTeMaTHUeCKUd U MPYKUHHBIA MasSTHUKH.
[IpeBpatienre SHEprUU IpH KoJIeOATEILHOM JIBH)KCHHH.
3aryxaromue KoneOanus. BeiHykneHHbIe KoneOaHusi. Pesonanc. Mexanuueckue BOJHBL (CBOWCTBA MeXaHMYECKUX BOJH. [IpomonbHbIe M
MOTIEPEYHbIE BOJIHBI. J{JTMHA BOJHBI M CKOPOCTH €€ pacrnpocTpaneHus. MexaHndeckre BOIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJHBI.
3Byk. ['poMKOCTH 3ByKa 1 BbicOTa ToHA. OTpakeHue 3ByKa. MIH(pa3ByKk u yIbTpa3BYK.
Hemoncmpayuu.
Hab6mronenune konebanuii Te moa JeHCTBUEM CHITBI TSDKECTH U CHJTBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmronenne BeIHYX/IEHHBIX KOJI€OaHUH U pe3oHaHca.
Pacnipoctpanenue mpoJodbHBIX U MONEPEYHBIX BOJIH (HA MOJICTIH).
Habmtoienne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok whE

AKyCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomot u onsimol.

OrnpeeneHne 4acToThl U IEPHOJIa KOJIeOaHU MaTeMaTHYECKOTO MassTHHUKA.

OmnpeneneHre 4acTOThI U MIeproia KojaeOaHui MPyKUHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KoneOaHNH OBEIICHHOTO K HUTH TPpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEpHoia KoneOaHU NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH TIEpHOIa KOJIeOaHmii rpy3a, MOABEIICHHOTO K HUTH, OT MacChI rpy3a.

I

OMBITHL, AEMOHCTPUPYIOITUE 3aBUCUMOCTH MEpUOIa KOJIeOaHW MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTU MPYKUHBI.
7. W3mepeHue ycKOpeHHsI CBOOOIHOTO MaICHUsI.
DJIeKTPOMATHUTHOE T0JI€ M DJIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUuTHOE MoJie. DIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. [llkana anexkTpoMarHuTHBIX BOJH. Mcnonb3oBaHue
3JICKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DJeKTpoMarHuTHas rpupoza csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BoHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomot u onvimol.
1. H3yuyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIEHOTO TeneoHa.



CBeToBBI€ SIBJICHUS.
JlyueBas monens cera. Mcrounuku ceera. [lpsamonuneiinoe pactpoctpanenue cBeta. 3atmenus Connua u Jlynel. Otpaxkenue ceta. [Inockoe
3epKajio. 3aKOH OTPaKEHUS CBETA.
[Ipenomnenue cBera. 3akoH npenomiieHus: cBeTa. [lonHOoe BHYyTpeHHEe OTpakeHUe cBeTa. Vcrnonap30BaHNe MOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xon nyueit B ma3e. OnTuyeckas cucteMa (poroamnmapara, MUKPOCKOIIA W Tejeckona. ['J1a3 kak onTtuyeckas cucteMa. bim3opykocTs U
JAIbHO30PKOCTb.
Paznoxenne 6enoro ceeta B cnekTp. OnbiTel HetoToHa. ClioskeHue CrIeKTpabHBIX I[BETOB. Jlucnepceus cBera.
Hemoncmpayuu.
[IpsiMonMHETHOE pacIpOoCTpaHEHNE CBETA.
OrtpakeHue cBera.
[Momydenune n300paxeHMii B TIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomieHnue ceera.
OnTHYecKuil CBETOBO.
Xon tydeit B coOuparomeii JuH3e.
Xop JIydeil B paccenBarolel JTUH3E.
[Mony4yenne n300pakeHUi C ITOMOMIBIO JIMH3.

©ooN R ODdDE

. IIpuHnun neiictBus ¢poroanmnapara, MUKPOCKOIA U TEJIECKOTA.

10. Mogens riasa.

11. PaznokeHue 0eoro cBera B CIIEKT.

12. Tloy4enue 6ex0ro CBeTa MpH CII0KEHUH CBETA Pa3HBIX IBETOB.

Jlabopamopuwvie pabomot u onvimol.

HccrnenoBanue 3aBUCUMOCTH yTJia OTPAKECHHS CBETOBOTO JIy4ya OT yIJia MajeHus.

M3yueHre XapaKTepUCTHK H300paXXeHUs TIPEAMETa B INIOCKOM 3epKaJe.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJICHUS] Ha TPAHUIIE «BO3TYX—CTEKIION.
[Tonmy4yeHune n300pa>keHUIA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenrie HOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMPAIOIIEH JIMH3HI.

o0k wbhE

OMNBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.
7. OmBITBI IO BOCIPUATHIO 1IBETA MTPEIMETOB MPHU UX HAOIIOICHUHU Yepe3 IIBETOBbIE (DUITBTPHI.
KBanToBbIE fiBJICHHS.
Omnwitel Pezepdopna u mmanerapuass moaens atoma. Moaens atoma bopa. Mcmyckanue u mornomenne cBera atomMoM. KBaHTel. JIuHeivyaTsie
CIIEKTPBHI.



PagnoaxktuBHOCTh. Anbda, 6eTa- 1 ramma-uzinydenus. CTpoeHre aToMHOTO siapa. HykioHHas Mozienb aTOMHOTO siipa. M3oronsl. PagnoakTuBHbie
npespauienus. [lepros nonypacnana aTOMHBIX SAEp.
Snepubie peakiuu. 3aKOHBI COXPAHEHHS 3apsiIOBOTO M MAacCOBOTO YHMCEN. DHEPrusi CBA3W aTOMHBIX sijiep. CBsi3b Macchl U dHEpruu. Peakiuun
cuHTe3a U nenenus saep. Merounnku sneprun CoslHLIA U 3BE3N.
Snepnas snepreTuka. JIeicTBUA paAMOAKTUBHBIX U3JIyYEHHUI HA )KUBbIE OPTraHU3MBI.
Hemoncmpayuu.
CrieKTphl U3J1y4eHUs U MOTJIOIIEHUS.
CreKTphl pa3Iu4HbIX Ia30B.
CrnexTp BoziopoJa.
Hab6mronenue tpexoB B kamepe BuibcoHa.
PaGoTa cuéTunka HOHU3UPYIONTUX U3ITYUEHUN.

IR

Perucrpanus u3nydeHus IPUPOTHBIX MUHEPAJIOB U MPOYKTOB.

Jlabopamopnwvie pabomut u onvimol.

1. HaOnroneHue CIIJIONIHBIX M IMHEWYAThIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IT0 TOPMO3HOMY ITyTH (110 poTorpadusm).

3. H3mepeHwne paaroakTHBHOTO (OHA.

IToBTOpHTE/BLHO-00001AIOLINI MOYIb.

[ToBTOpUTENHHO-0000IIAOIINI MOIYIb TPEIHA3HAYECH I CUCTEMAaTH3alMi U 00O0O0IEHUs MPEIMETHOTO COJIEPKAHUS U ONbITa JIEeATEILHOCTH,
npUOOPEeTEHHOTO TPHU HM3YyYEHHH BCEro Kypca (U3MKH, a Takke I MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (U3UKE IS
00ydJaronumxcs, BEIOPABIINX 3TOT yU4SOHBIN MpeIMeT.

[Ipy m3ydeHUn NTaHHOTO MOJIYJSl PEaTH3YIOTCS M CHCTEMATU3UPYIOTCS BUJBI ICATEIIEHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS JTOCTHKCHUE
NPEIMETHBIX W METalpeAMETHBIX IUIAHUPYEMBIX Pe3yJabTaToB OOydeHHs, (OPMHPYETCsl €CTECTBEHHOHAy4YHas TI'PaMOTHOCTh: OCBOEHHE HayYHBIX
METOOB HCCIIEJIOBAHUS SBICHUNA NMPHUPOJBI M TEXHHUKH, OBJIAJCHHUE YMEHHSIMH OOBSICHATh (DU3UUYECKHE SIBICHUS, NMPHUMEHSS IOJyYCHHbIE 3HAHMUS,
peliaTth 3aa4u, B TOM YHCIlie KaYeCTBEHHbIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMIIHANBHO AESTENIbHOCTHBIN XapakTep JaHHOTO pas3jelia peaju3yercs 3a CYET TOro, YTO 0OydJarolluecs BBIMOJIHSIOT 3aJaHMsl, B KOTOPBIX
UM TIpeJiaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUH pPacO3HABATh U HAYYHO OOBACHATH (PU3MUECKUE SIBICHHS B OKPYKAIOIIEH NPUPOE U TIOBCEIHEBHON KU3HH;

UCITIOJIb30BaTh HAay4yHbIE METOJbI HCCIEAOBAaHHS (DU3MYECKUX SIBICHUH, B TOM 4YHCIE JUIA NPOBEPKH THIIOTE3 U TOJyYEHHS TEOPETUYECKHX
BBIBOJIOB;

OOBSCHATH HAyYHbIE OCHOBBI HAH0O0JIe€ BaYKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH, HallpUMep, IPAKTHYECKOT0 UCTIOIb30BaHUS Pa3InYHbIX
HCTOYHHUKOB SHEPTHUH HAa OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHSI BCEX M3BECTHBIX BUIOB DHEPTHH.



Kaxxmast 13 TeM TaHHOTO MOJYJISI BKIIFOYAET SKCIIEPHUMEHTAILHOE HCCIIeI0BaHNe 0000Mmaromero xapakrepa. Moyib 3aBepuiaeTcs mpoBeIeHHEM
JIMAarHOCTHYECKOM U OIIEHOYHOM pabOTHI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMBLI 110 ®U3HUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

W3ydeHne (u3MKM Ha ypOBHE OCHOBHOI'O OOWIEr0 0Opa30BaHWs HANpaBICHO HA JOCTHKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.
B pesynbTare uzyuenus Gpu3Mku Ha ypoBHE OCHOBHOT'O 00IIEero o0pa3oBaHus y o0ydaromerocst OyayT c)opMHpPOBAHBI CIEAYIOIIUE JUYHOCTHbIE
pe3yJbTaThl B YaCTH:
1) naTpUOTHYECKOT0 BOCIIUTAHUSI:
- IPOSIBJIICHUE MHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUHCKON (PM3NYECKON HAYKH,
- IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;
2) rpaJaaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTb K aKTMBHOMY YYacCTHIO B OOCYXJI€HUHM OOLIECTBEHHO 3HAYMMBbIX M ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM IPUMEHEHUEM
JNOCTHXEHUN PU3UKH;
- OCO3HaHME BaKHOCTU MOPAIbHO-3TUUECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOTO;
3) 3cTeTU4YEeCKOro BOCIMTAHMS:
- BOCTIPUSTHE 3CTETHUECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO TOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI0 MO3HAHUSA:
- OCO3HaHWE I[IEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HMHCTPYMEHTa I103HAHWS MHpa, OCHOBBI PAa3BUTUS TEXHOJIOTHH, BakKHEHIIEH
COCTABJISIIOLIEN KYJIBTYPBI;
- pa3BUTHE HAYYHOM JTF0O03HATENILHOCTH, MHTEpPECA K UCCIIEIOBATENILCKOM eI TeIbHOCTH;
5) popmupoBaHus KYJbTYPbI 310POBbS U IMOIUOHAJIBLHOI0 0JIArONOJIYYHsA:
- OCO3HAHME LIEHHOCTH 0€30MacHOro oOpa3a *KM3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHUpE, BaXXHOCTH NpaBWJl O€30MaCHOIO MOBEIEHMs Ha
TPAHCIIOPTE, HA JOPOrax, ¢ AJIEKTPUUECKUM U TEIJIOBBIM 000PYJOBAHUEM B JOMALIHUX YCIOBHSIX;
- c¢(OpMHUPOBAHHOCTDH HaBBIKA pe(IICKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO )K€ MpaBa y IPYroro 4eaoBeKa;
6) TpyA0BOr0 BOCIIUTAHUSA:
- aKTMBHOE y4acTHE B pEIeHUM NPAKTUUECKUX 33/1a4 (B paMKax ceMbH, 0Opa30BaTeNbHON OpraHM3allid, TOpoja, Kpas) TEXHOJIOTHYECKOH U
COLMAJIbHOW HaNpaBJIEHHOCTH, TPEOYIOLIUX B TOM YHUCIIE U (PU3MUECKUX 3HAHUI;
- HHTEpPEC K NMPaKTUYECKOMY M3yUeHUI0 podeccuii, CBA3aHHbBIX ¢ (GU3UKOM;



7) 3K0JIOTHYECKOTr0 BOCTIUTAHMSA:
- OPHCHTAIMsI Ha MTPUMEHEHHe (PU3NIECKUX 3HAHUH ISl pelIeHus 3a7a9 B 00JaCTH OKPY’KAIOLIeH Cpefibl, IUTAHUPOBAHMS TIOCTYITKOB U OIEHKH WX
BO3MOJKHBIX ITOCJIEICTBUM JJI1 OKPYKAIOLIEH CPEJIbI;

- 0OCO3HaHHUE TII00AIBLHOIO0 XapaKkTepa 3KOJIOTHICCKUX HpO6J’I€M u HYTeﬁ UX pCHICHUS;

8) amanTanmuu K M3MEHSIIOLIUMCSI YCJIOBUSIM COLUATBLHON ¥ MPUPOIHO¥ Cpebl:
- MOTPeOHOCTh BO B3aUMOJICUCTBUU IPH BBIOJHEHUU UCCIIETOBAaHUN U MPOEKTOB (PU3NYECKON HANpPaBICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUAM

NPYTHX;
- IIOBBILIICHHUC ypOBHH CBOCI>'I KOMIICTCHTHOCTHU qepes HpaKTI/I‘-IeCKYIO JACATCIIBHOCTD,

- HOTpe6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM YHCJIC (I)OpMyJ'II/IpOBaTL nACHu, IMOHATHUSA, TUIIOTEC3EI O (I)I/I3I/I‘leCKI/IX 00BEKTaxX U SABJICHUAX

- 0cOo3HaHMe e(PUITMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JaCTH (DU3HUKH;
- IUDTAHUPOBAHHUE CBOETO PA3BUTHS B IPHOOPETEHUU HOBBIX (DM3MUCCKHUX 3HAHUH;

- CTPECMJICHUC aHAJIU3UPOBATDH U BBIABIIATH B3aUMOCBA3U MPUPOLI, 06H_ICCTBa 1 5KOHOMHMKH, B TOM YHUCJIC C UCITIOJIB30BAHNUCM (1)I/I3I/I‘-I€CKI/IX 3HaHI/H71;

- OLIGHKA CBOUX JICHCTBUI C yUE€TOM BIHSHHUSA HA OKPYKAIOLIYIO CPEy, BO3MOXKHBIX TJI00aJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATDBI
B pesynpTaTe OoCBOE€HMS MporpaMMbl M0 (pU3MKE Ha ypOBHE OCHOBHOIO oOmIero obOpa3zoBaHusi y oOywaromierocsi OyayT chopMHpOBaHbI
MeTanpeJMeTHbIe pe3yJbTAaThl, BKIIOUAIONINE [MO3HABATEIbHbIE YHUBEpPCaJIbHbIE yUeOHbIE EeHCTBUS, KOMMYHUKATHBHbIE YHHBEpPCAJbHbIE YueOHBIE
JEUCTBUS, PEryJIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBLIe JJornuyeckue neicTBusA:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKU OOHEKTOB (SBICHHIA);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUN, OCHOBAHUS JJIs1 000OIEHHS U CpaBHEHMUS,

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMBIX (DaKTax, JAHHBIX U HAOIIOACHUAX, OTHOCAIIMXCS K (PU3UUECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3W TMPH HM3YyYCHUH (U3WYECKUX SBICHHA M TIPOLIECCOB, JEJaTh BBIBOJBI C HCIIOJIB30BAaHHUEM
JelyKTUBHBIX U HHAYKTUBHBIX YMO3AK/IIOUCHUH, BBIABUTAaTh TUIIOTE3bI O B3AUMOCBS3AX (PU3MUECKUX BEIUYHH;

CaMOCTOSITENIFHO BBIOMPATH CIIOCO0 pelieHust yueOHOH (u3HMuecKoi 3aqaun (CpaBHEHHE HECKOJIBKHX BapUaHTOB peIIeHUs, BEIOOp Hambomee
MOJIXOMASIIET0 ¢ Y4ETOM CaMOCTOSITEIbHO BbIICJICHHBIX KPUTEPUEB).

Ba3oBELIe ncciaenoBare/LCKUe AeiicCTBUA.

MCTIOJIB30BaTh BOIIPOCH! KaK UCCIIEAOBATEIILCKUII HHCTPYMEHT ITO3HAHHS,

MPOBOANTH MO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY ONBIT, HECIOXHBIM (PU3UYECKHl SKCIEpUMEHT, HEeOONbIIOe HCCIeIOBaHNE
(hU3UYECKOTO SIBJICHUS;

OLICHUBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTh HH(POPMAIIHIO, TIOJTYICHHYIO B XOJI€ UCCIICAOBAHUS HITH SKCIIEPUMEHTA;



CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTL O606H_ICHI/IH " BBIBOJBI 11O pE3YyJIbTaTaM HpOBC)IéHHOFO Ha6J'IIOI[eHI/I}I, OIIbITa, UCCICAOBAHMA,
MMPOrHO3UPOBATH BO3MOKHOC JajbHeuIee Pa3BUTHUC (I)I/I3I/I‘-ICCKI/IX mponecCoB, a TaAKKC BbIJIBUT'aTh IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX
YCJIOBHUAX U KOHTCKCTAX.

Pa6ora ¢ undopmaumeii:

MPUMEHSTh Pa3IMYHbIE METOJAbl, HHCTPYMEHTBl M 3alpoChl IpU TMOUCKE M O0TOOpe MHPOpMAlUU WIM AAHHBIX C Y4ETOM MPENsoKEHHON
yueOHOU (HU3UIECKOM 3a/1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMUHBIX BUAOB U (OPM IPE/ICTABICHMUS,

CaMOCTOSITENIbHO BBIOMpATh ONTUMAbHYIO (OpMY TMpeiacTaBieHHs HHGOpPMallMd M WJUTIOCTPUPOBATH pELIaeMble 3aJlaydl HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi 1 UX KOMOMHALIUSAMHU.

KoMMyHuKaTHBHBIC yHUBepcaIbHbIe y4eOHbIE 1CHCTBUA:

B X0JI¢ 00CyXIIeHHUsI y4eOHOro Marepuaia, pe3ylbTaToB JJaOOpaTOPHBIX paOdOT M MPOEKTOB 3a/laBaTh BOIMPOCHI MO CYIIECTBY 0OCYKIaeMOM
TEMBbI U BBICKA3bIBATh UJI€U, HALICJICHHBIC HA PEIICHHUE 3a]]au 1 MOIepKaHue 01arokenaTeIbHOCTH OOLICHHUS;

COIIOCTABJISITh CBOU CYXJICHUS C CYXKACHUSAMH JIPYTUX YYACTHUKOB JAMAJOra, 00HapyKUBATh Pa3Inile U CXOJCTBO NO3HULINH;

BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJINYHO MPEICTABIATh PE3YJIbTaThl BBITOJHEHHOTO (PM3UYECKOTO ONBITa (IKCTIEPUMEHTA, UCCIICIOBAHUS, TPOEKTA);

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U HHIUBUAYAIbHON padOThI PU PELICHUH KOHKPETHOU (hrU3HuecKoi IpoOieMsl;
MIPUHUMATD LEIH COBMECTHOW JESATENBHOCTH, OPraHU30BBIBATh JCHCTBUS MO €€ JOCTHKEHUIO: paclpelesiTh pojid, 00CYKAaTh MPOLECCHl U
pe3yIbTaThl COBMECTHON pabOThI, 00001IaTh MHEHHS HECKOJIBKUX JTIO/ICH;

BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTAasi KAUECTBEHHOTO pe3yJsibTaTa 110 CBOEMY HAIIPaBICHUIO U KOOPAUHUPYS CBOM JCHCTBUS C APYTUMU
YICHAMHU KOMaH/Ibl;

OLICHMBATh KAYCCTBO CBOCTO BKJIaJa B O6IIIPII>1 MPOAYKT MO KPUTCPHUAM, CaAaMOCTOATCIIBHO C(bOpMyJII/IpOBaHHI)IM yY4yaCTHUKaMU B321HMOII€I>1CTBI/I$I.

PeryasiTuBHbIe yHHBePCcAJIbHbIE YUeOHbIE 1eiCTBHS
Camoopranuszanms:

BBIABIIATH HpO6J’IeMBI B ) KU3BHCHHbBIX U y‘Ie6HBIX CUTyalusix, Tpe6y10H.II/IX JJIA PCHICHHA (I)I/ISI/IIIGCKI/IX 3HaHI/II71;

OpPUEHTHPOBATHCS B PA3IMUHBIX IOAXO0JAaX NPUHATHSA pEUICHUH (MHAMBUAYAJIbHOE, NPUHATHE PEIICHUS B TpYIIE, NPUHIATHE pPELICHUH
TPYIIIOi);

CaMOCTOATCIIBHO COCTABJIITh AJIT'OPUTM PCUHICHUA (I)I/I3I/I‘<ICCKOI71 3aJaunu HWIJIIHW IUJIaHa HUCCICOAOBAHHUSA C y‘IéTOM HMCIOIIUXCA PECypCOB U
cOOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATD MIPEJIaraéMble BapUAHThI PEIICHUI;

AcJ1aTb BBI60p u 6paTB OTBCTCTBCHHOCTD 3d PCHICHUC.

CaMOKOHTpOJ'[I), 3MOLIMOHAJIbLHBIA HHTELJIEKT:

AaBaThb aICKBATHYIO OLICHKY CUTyallud U Mpe€ajiaraTh IjiaH eé U3MCHCHUA,



e OOBICHATH MMPUYIUHBI JOCTUIKCHUS (HG,Z[OCTI/I)KeHI/IH) PE3YyIbTaTOB ACATCIBHOCTH, NaBATh OLICHKY HpI/IO6peTéHHOMy OIIBITY;,

¢ BHOCUTH KOPPCKTHUBBI B HCATCIILBHOCTH (B TOM YHCJIC B XOJ BBbIIIOJHCHUA (bHSI/I‘{CCKOPO HUCCIICOOBAaHUA HIIA HpOCKTa) Ha OCHOBE€ HOBBIX
06CTOHT€HBCTB, U3MCHUBIINXCA CHTyaHI/Iﬁ, YCTAaHOBJICHHBIX OH_II/I6OK, BO3HHUKIIIHNX pr,Z[HOCTeI;’I;

® OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LECJIU U YCIIOBUAM;

e (CTaBUTh ce0s Ha MECTO Apyroro 4cJioB€Ka B XOJAC CIIOpa WM JUCKYCCHUHW Ha HAYYHYIO TCMY, IMOHUMATb MOTHUBBI, HAMCPCHHA U JIOTHKY

JIPyToro;
L] IIpHU3HAaBaTb CBOE IIpaBO Ha OI_HI/I6Ky IIpHu pCIICHUHA (I)I/ISI/ILICCKI/IX 3aa4 WA B YTBCPIKACHUAX Ha HAYYHBIC TCMBI U TAKOC JKC ITPaBO APYToro.

NPEIMETHBIE PE3YJIBTATbBI

K xoniy oOydyeHust B 7 kjacce rpeMeTHbIC PE3yJIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

® HCIOJIb30BaTh MOHATHS: (PU3NYECKHE M XUMHUYECKHUE SIBJICHUS, HAOJIOIECHHE, DKCIIEPUMEHT, MOJENb, THIOTE3a, €IUHHUIII (PU3NUECKUX
BEJIMYMH, aTOM, MOJICKYJIA, arperaTHble COCTOSTHHS BeliecTBa (TBEpAOE, KUIKOE, ra3000pa3HOe), MEXaHMUECKOE JIBHKEHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, NPSIMOJIMHEWHOE), TPaeKTOpHs, paBHOJACHUCTBYIOMIAs cuia, Aedopmanus (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOILAOIIMECS COCY/IBI;

e paznuuath sBieHUs (Mud@y3us, TEIIOBOE ABIKCHHWE YACTHI[ BEIIECTBAa, PAaBHOMEPHOE JBIKEHHE, HEPABHOMEPHOE IBIKCHHE, MHEPIHS,
B3aMMO/JICHCTBUE TeJ, paBHOBECHE TBEPIBIX TEJ C 3aKPEIJIEHHOW OChIO BpAILEHUs, Iepeada JaBIeHUs TBEPABIMHU TEJIaMU, KUAKOCTIMU U
razamu, atMoc(epHoe JaBieHue, TIaBaHUE TEJ, MPEeBPAIEHNUS MEXaHHUYECKOW YHEPTHUH) TI0 OMMMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, ICMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MHPE, B TOM Ynciie PU3NUECKHE SIBJICHUS B IPUPOJIC: PUMEPHI
JIBUKCHUS C PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEKUBOU MPHUPOJIC, NEHCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(epHOTro
JIaBJICHUS HA KUBOUM OpPraHu3M, IJIaBaHUE PbIO, pplyaru B TeJe YeJIOBeKa, MPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3874y B yUeOHYIO, BBIACIATh
CyLIECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3NUECKUX SBICHUI;

® ONHUCHIBaTh M3y4YCHHBIE CBONCTBA Tel M (U3UYECKUE SBICHUS, WCIONB3YS (U3MUecKhe BeIMYUHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA,
BpeMsi, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tela, Cujla TPEHUs, JAaBlieHue (TBEPIOro Tema, KUIKOCTH,
raza), BBITAJIKMBAIOIIAs CHUJIa, MEXaHW4YecKas paboTa, MOIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOA(DPUIMEHT TMOJIE3HOTO JCHCTBUS
MEXaHW3MOB, KHHETUYECKasl U TIOTEHI[UAIbHAS SHEPTHs), IPU ONMMCAHUU MPABUIBLHO TPAKTOBATH (PM3MUECKUN CMBICI UCTIOIB3YEMbIX BEIIMYHH,
uX O0O3HAYCHUS W EIUHUIBI (PU3NYCCKUX BEIUYUH, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIIME aHHYIO (U3MUYECKYIO BEIUYHHY C JIPYTHMH
BEJMYMHAMU, CTPOUTH I'papUKN U3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

® XapaKTepU30BaTh CBOWCTBA Tel, (DU3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIB3Ys MPaBHIa CII0KEHUS CHII (BIOJIb OJHOM MpsAMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, MpaBUIIO paBHOBECHUS pbluara (0JI0Ka), «30J0TOE MPABHIIO» MEXAHUKH, 3aKOH COXpPaHEHHsS MEXaHHYeCKOMH
SHEPTHH, IIPU ITOM JIaBaTh CIOBECHYIO ()OPMYITHUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MAaTEMATUYECKOE BHIPAKCHHUE,



OOBSICHATH (PU3MYECCKHE SIBIICHUS, TIPOIIECCHI U CBOIMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CUTYallMid MPAKTHKOOPUCHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHWE W3 1—2 JIOTMYECKHX IIaroB C ONMOpOW Ha 1—2 W3ydeHHBIX CBOWCTBA
(bU3HYECKUX SIBICHUN, PU3MUYCCKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

pemaTh pacu€THBIC 33a7aud B 1—2 NEHCTBHUS, WCIIONB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOMIAE (PU3UUECKUE BEITMYMHBI: HA OCHOBE aHAJN3a
YCIIOBHS 3aJa4d 3alHCHIBATh KPATKOE YCIIOBHE, MOJCTABIATh (DU3MUYECKHE BEIWYMHBI B (HOPMYJBl M IMPOBOIUTH PAacu€Thl, HAXOAHMTH
CTpaBOYHBIE TaHHBIE, HEOOXOAMMBIE /ISl PEIICHHUS 33/1a4, OLICHUBATh PEATMCTUYHOCTD MOMYYCHHON (PU3UUECKOM BETMYNHBI;

pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXHO PEIINTh MPU MOMOUIH (U3NIECKUX METOAOB, B ONMCAHUH MCCIIECIOBAHUS BBIACISATH POBEPSIEMOE
IpenoaokKeHne (TUIoTe3y), pa3iudaTh U HHTEPIPETUPOBATh MOTYUYCHHBIH pe3ylbTaT, HAXOAUTh OIIMOKU B XOJI€ OIbITA, JeJIaTh BHIBOJIBI MO
€ro pe3yJbTaram;

MIPOBOJUTH OMBITH MO HAOIIOACHUIO (PU3NYECKUX SIBICHUN MM (PU3MUYECKUX CBOWCTB Tell: (GOPMYIMPOBATH NPOBEPsSEMbIE MPEINOI0KEHNU,
COOMpaTh YCTAHOBKY U3 TPEJIOKEHHOTO 000PYI0BaHHSI, 3aITUCHIBATH X0 OIBITA i (DOPMYIHUPOBATH BHIBOIBI;

BBIMOJIHATH TPSIMBIC W3MEPEHHUsSI PACCTOSHHS, BPEMEHH, MacChl Tella, 00bEMa, CHJIBI M TEMIIEPAaTyphl C WCIOJIB30BAaHUEM AHAJIIOTOBBIX U
i pOBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOMN MOTPEITHOCTA U3MEPECHUIA;

MIPOBOJUTH UCCIICOBAHUE 3aBHCUMOCTH OJHOW (PU3UYECKON BEIUYMHBI OT IPYTOM C WCIIOJB30BAaHHUEM NPSMBIX M3MEPEHH (3aBUCHMOCTHU
MyTH PaBHOMEPHO MIBIDKYIIETOCS Tela OT BPEMEHU JBWKCHHS Tea, CHJIBl TPEHHS CKOJBKEHHS OT Beca Tela, KadecTBa O00pabdOTKH
MOBEPXHOCTEH TN M HE3aBHCHUMOCTU CHJIBI TPEHHUsS OT IUIOL[AJNd CONPUKOCHOBEHMS TE€J, CHJIBI YIPYTOCTH OT YUIMHEHUS MpPY>KUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena M OT IJIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH Tejia, OT TIIyOuHBI,
Ha KOTOPYIO MOTPYKEHO TENI0, YCIIOBHH IUIABaHUS TEJN, YCIOBHU PAaBHOBECHUS pblyara W OJIOKOB), YU4aCTBOBATh B IUIAHUPOBAHUM y4eOHOTO
WCCIICIOBAHMsI, COOMpaTh YCTAHOBKY W BBINIOJHITH M3MEPEHUs, CIEAys MPEIOKEHHOMY IUIaHy, (MKCHpPOBATH PE3YJIbTAThl MOTyYCHHOM
3aBHCUMOCTH (PH3MUECKUX BEIMYMH B BUIE MPEIIOKEHHBIX TAOJIUI] U TPAPHKOB, JI€TaTh BBIBOJIBI 110 PE3yIbTaTaM MCCIIETOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs] (PM3MYECKHX BEIWYHH (IUIOTHOCTH BEUIECTBA XHIKOCTH M TBEPIOTO Teja, CHJIa TPEHHUSI CKOJIbKCHUS,
JaBJIEHUE BO3/yXa, BHITAIKMBAIONIAS CUJIA, IEHCTBYIOIIAsl HAa MOTPYKEHHOE B JKUAKOCTH TEJO, KOA(P(PHUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIEIYS MPEVIOKEHHONH MHCTPYKLMHU: TPU BBIMIOJIHEHUH M3MEPEHHI cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHMCIIATH
3HAYCHHUE MCKOMOW BEJIMYUHBI;

co0uro1aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHLUIIBI IEHCTBHUS IPUOOPOB M TEXHUUECKUX YCTPOMCTB: BEChl, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYbI, OapoMeTp,
phIYar, MOJBWKHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTb;

XapaKTepu30BaTh MPUHIMIIBI JEUCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKHUX YCTPOICTB C OMOpOM Ha MX ONHMCAHUSA (B TOM YHUCIE:
MOJIIIAITHUKY, YCTPOMCTBO BOJOMPOBO/IA, THAPABINICCKHIA MPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOH HACOC, ApEOMETP), UCTIONIB3YS 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SIBICHUI M HEOOXOIMMBIE (PU3UIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



® [PUBOJUTH MPHUMEPHI (HAXOAUTh UH(OPMAIIMIO O TPUMEpax) MPAKTUYECKOr0 UCIOIb30BaHUs (DU3MUECKUX 3HAHWM B MOBCEIHEBHOMN KH3HU
Ui o0ecriedyeHuns: 6€30MacHOCTH MPH OO0palieHHH ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOICTBaMH, COXPaHEHUS 310POBbs U COOIOICHUS HOPM
9KOJIOTUYECKOI0 ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

® OCYHICCTBJIIATH 0T60p HUCTOYHHNKOB I/IH(ZbOpMaHI/II/I B HHTepHeTe B COOTBETCTBUH C 3aJaHHBIM IMOMCKOBBIM 3aIIpOCOM, HAa OCHOBC HMCIOHIUXCA
3HAaHUA | HYTéM CpaBHCHHUA PAa3JIMYHBIX HMCTOYHUKOB BBIACIATH I/IH(i)OpMaIII/IIO, KOTOpas SABJISACTCA HpOTHBOpe‘IHBOﬁ WM MOXKET 6I)ITI)
HEJI0CTOBEPHO;

® WCMOJB30BaTh NP BBITOJHEHUH YUEOHBIX 33/laHU HAyYHO-TIOMYJSIPHYIO JINTEPATYPY (HPU3UYECKOTO CONEpKaHHS, CIIPAaBOYHBIE MaTEpHAIIBI,
pecypcbl cetu MHTepHeT, BIajeTh MpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(OpPMAIUKA U3 OJHON 3HAKOBOM CHCTEMBI B
APYTYIO,

e co3JIaBaTh COOCTBEHHBIE KPAaTKHE MUCHhbMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(MOpMAUU (PU3UIECKOTO COJEPKAHUs, B
TOM YHCIIe TyOJIHYHO JeNaTh KpaTKue COOOLICHHS O pe3ybTaTaXx MPOEKTOB WM yUeOHBIX UCCIIEOBAHUM, P STOM IPAMOTHO HCIIOIb30BATh
M3YYEHHBIN MOHATHITHBIN anmnapaT Kypca (U3HKH, CONPOBOKIATh BBICTYINIEHUE MPE3EHTALINEH;

® [IpH BBIIOJHEHUHU YYEOHBIX MIPOEKTOB M HCCIEAOBAHUN paclpeAesaTh 00S3aHHOCTU B TPYIMIE B COOTBETCTBUU C IOCTABJICHHBIMH 33Ja4yaMH,
CJIICIUTh 3a BbIIIOJHCHUECM IIJIaHa HGﬁCTBI/IfI, aICKBAaTHO OLCHUBATh cOOCTBEHHBIHI BKJIad B JCATCIBHOCTL TPYIINbI, BBLICTPpAWBATH
KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, YUYUTBIBAsA MHCHUC OKPYKarOIInX.

K koHiy o0ydenus B 8 Kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JAOJKHBI OTpa)kaTh C(HOPMUPOBAHHOCTD Y 00YHAIOLINXCS YMEHHMNA:

® CIIOJIb30BAaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABW)KEHHE AaTOMOB W MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEIIECTBA,
KpUCTANINYECKUE U aMOp(HbIE Teja, HACBIIIEHHBIH M HEHACBHIEHHBIM IMap, BIaXKHOCTb BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEprus,
TEIUIOBOM JABUraTellb, JIEMEHTAPHBIN AIIEKTPUUECKUN 3apsii, HIEKTPUUECKOE MOJIe, IPOBOIHUKHU U JUIIEKTPUKH, TOCTOSIHHBIN 371€KTPUUECKUI
TOK, MarHUTHOE I10JIE;

e pasnuuarh SBJIEHUS (TEIUIOBOE pacUIMpEeHUEe M CKaTue, TeIulonepenaya, TEIUIOBOE paBHOBECHE, CMadyMBaHHE, KalWUIIPHBIE SBIICHUS,
UCIIapeHHe, KOHAEHCalls, IJIaBJI€HHE, KpUCTaUIM3auus (OTBEpAEBAHME), KUIIEHUE, TeIulonepenaya (TerIonpoBOAHOCTb, KOHBEKIUS,
U3JIy4YeHHUE), SJCKTpU3aLUsl Tell, B3aUMOJCIHCTBHE 3apsioB, ACUCTBHUS AIIEKTPUYECKOIO TOKAa, KOPOTKOE 3aMBbIKaHUE, B3aUMOJEHcTBUE
MarHuTOB, J€HCTBHE MAarHUTHOIO TOJI HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHas MHIYKIIKS) [0 OMUCAHUIO UX XapaKTEPHBIX CBOICTB U HA
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

® pacro3HaBaTh IPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHHUH B OKPYXKAIOLIEM MHUpPE, B TOM 4ucle (DU3MYECKHE SIBIECHUS B IPHPOJE:
IIOBEPXHOCTHOE HATSDKEHHE M KallWUIIPHBIE SIBJICHUS B IIPUPOJE, KPUCTALIBI B Inpupoje, usinydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHME POCHI, TyMaHa, MHEs, CHEra, JJIEKTPHUECKUE SBICHUS B atMocdepe, 3JIeKTPUUECTBO JKUBBIX OpPTaHU3MOB,
MarHuTHoe mojie 3eMiH, Aped( MOIIOCOB, POJIb MAarHUTHOTO TOJS JAJs JKM3HM Ha 3emile, NOJSIPHOE CHUSHHUE, NMPH 3TOM IEPEBOIHUTH
MPAaKTUYECKYIO 337auy B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOIMCTBA (MpU3HAKN) (PU3MUYECKUX SBICHUM;



OIMUCHIBATh M3YYCHHBIC CBOMCTBA Te M (U3UUCCKHE SIBICHHS, HUCIONB3Ys (U3MUYCCKHE BEIHYUHBI (TeMIepaTrypa, BHYTPCHHSS SHEPTHS,
KOJIMYECTBO TEIIOTHI, yAedbHAas TEIUIOEMKOCTh BEIECTBA, yIe/bHAs TEIUIOTA IUIABJICHHUS, y/CIbHAs TEIUIOTa MapooOpa3oBaHMs, yaeIbHAs
TEIUIOTa CrOpPaHMs TOIUTMBA, KO3()(PHIMEHT MONIE3HOT0 ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAS BJIAKHOCTb BO31yXa, SJICKTPUUCCKHUI
3apsiJ, CWJIa TOKA, JJIEKTPUYECKOE HANPSDKCHUE, CONMPOTHBICHUE MPOBOJHHKA, YACIbHOE CONPOTHBICHUE BELIECTBA, PadOTa U MOIIHOCTD
AJIEKTPUUYECKOTO TOKA), MPH OMHUCAHUM TPABUIBHO TPAKTOBATh (DPU3MUYCCKHIA CMBICT HCIOJIb3yEeMBIX BEIHMUYUH, 00O3HAUCHHSI U CIUHUIIBI
(bHU3MUECKUX BEIUYUH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIIME AAHHYIO (DU3UUECKYIO BEIMYMHY C APYTMMH BEIUYMHAMH, CTPOUTH TpaduKu
U3yUYCHHBIX 3aBUCUMOCTEH (DU3UUECKUX BEITHUHH;

XapaKTepU30BaTh CBOMCTBA Tel, (GH3HMUCCKHE SIBICHHS U MPOIECCHI, UCIOJIb3YSI OCHOBHBIEC MOJIOKEHHS MOJIEKYJIAPHO-KHUHETHUCCKON TEOPHU
CTPOCHUS BEIECTBA, MPUHIIKIT CYIIEPIIO3UIIMH MMOJIeH (Ha KAYCCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH OMa It ydacTKa ICIH,
3akoH JIxoyns—JIeHna, 3aKoH COXpaHeHHUsI SHEPTHH, IPH ITOM JIaBaTh CIIOBECHYIO (POPMYJIHPOBKY 3aKOHA M 3aMHCHIBATH €r0 MAaTEMaTHYECKOE
BBIPa)KCHUC,

OO0BSICHATH (PU3NYCCKHE MPOIICCCHI M CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE CUTyaluii MPAKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISIBIISATh
MPUYHHHOCIICICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE W3 1—2 JIOTMYECKHX IIaroB ¢ OMopod Ha 1—2 W3ydeHHBIX CBOWCTBA (PH3MUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WITH 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIC 337aud B 2—3 NEHCTBHUs, MCIIOJB3YS 3aKOHBI U (POPMYIJIbI, CBS3bIBAIOIINE (PU3UUCCKUE BEIMUUHBI: Ha OCHOBE aHAJIN3a
YCJIOBHUS 3a[laud 3alUChIBaTh KPATKOE YCJIOBHE, BBUIBIIATH HEIOCTATOK MAHHBIX Ui pPEIICHHS 3a/Ja4d, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIE IS €€ PEIICHHs, TIPOBOANTH PACYETHI M CPABHUBATH MOJYUCHHOE 3HAUCHHE (PU3NIECKON BEMYMHBI C M3BECTHBIMU JTAHHBIMHU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (HU3UUYECKUX METOJOB, MCIIOJIB3YsS OMHCAHHUE HCCICIOBAHHMS, BBIICIATH
POBEPSIEMOE MPEIIOI0KECHUE, OIICHUBATh MMPABHILHOCTH MOPS/IKA IPOBEICHUS HCCIICIOBAHNUS, IEJIATh BHIBOIBI;

[IPOBOJUTH OIBITHI M0 HAOIIOACHUIO (DU3MYECKUX SBACHUN WM (PU3UUECKUX CBOMCTB TN (KAMMJUIAPHBIC SIBICHUS, 3aBUCHMOCTD JaBJICHUS
BO3JyXa OT ero o0bEéMa, TEeMIepaTypbl, CKOPOCTH IpOIlecca OCThIBAHWS W HArpeBaHHs MPH HM3JIyUYCHHH OT I[BETa H3Iydarolei
(morsomiaroIeii) MOBEPXHOCTH, CKOPOCTh MCIIAPEHHUST BOJBI OT TEMIIEPATYPhl JKUAKOCTH U IUIOMIAAH €€ MOBEPXHOCTH, AJICKTPHU3AIMS TE U
B3aUMOJICUCTBHE DSJCKTPHUUYCCKHUX 3apsiiOB, B3aMMOJCHCTBHE IMOCTOSHHBIX MAarHUTOB, BHU3yaJHM3allds MArHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JICHCTBHS MATHUTHOTO TOJISI Ha MTPOBOJAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA, CBOWCTBA AJIEKTPOIBUTATENS TIOCTOSIHHOTO TOKA):
bopMyIHpOBaTh TPOBEPSIEMbIC MPEAMOJIONKEHUS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO OO0OPYJIOBaHMs, OMKMCHIBATH XOJ OIbITA U
(bopMyITUpPOBaThH BHIBO/IHI,

BBIMOJIHATL TIPSAMBIC W3MEPEHHUS TEMIIEPATyphl, OTHOCHUTEIHHOW BIAXKHOCTH BO3JyXa, CHJIBI TOKA, HANPSDKCHUS C HCIOJb30BAHHEM
aHAJIOTOBBIX TPUOOPOB M JaTYMKOB (U3MYCCKUX BEIIMYMH, CPABHHBATH pE3YJIbTaThl HM3MEpPEHH C Y4ETOM 3aJaHHOW aOCOIOTHOU
MOTPEITHOCTH;

MIPOBOJIUTH MCCJICIOBAHUE 3aBHCUMOCTH OJHOM (DU3MYECKOW BEIMYHMHBI OT APYrod C HCHOJIb30BAHUEM MPSMBIX M3MEPEHHUIl (3aBUCUMOCTh
CONPOTHUBIICHHS TPOBOJHUKA OT €ro JUIMHBI, TUIOMIAU MOMEPEYHOr0 CEYCHHUSI U yJCILHOIO COMPOTHUBIICHHUS BEIIECTBA MPOBOIHUKA, CHIIBI



TOKa, WAYIIErO 4Yepe3 TPOBOJHUK, OT HANPSHKCHUS Ha TMPOBOIHUKE, HMCCIEJOBAHUE ITOCIEAOBATEIFHOTO W IMapaUIeIbHOTO COSNWHEHHN
MIPOBOTHUKOB): TUIAHUPOBATH MCCIIEZOBAaHNE, COOMPATh YCTAHOBKY W BBIMIOJHATH U3MEPEHUsI, CIEeIysl PEINIOKEHHOMY TUTaHy, (PUKCUPOBATH
pe3yiIbTaThl HOJIYYSHHOM 3aBUCUMOCTH B BHJIE TaOIHI M TPpa(UKOB, JIEJIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYMH (yHelnbHas TErIOEMKOCTh BELIECTBA, CONPOTHBIICHHE MPOBOAHMKA, paboTa u
MOIITHOCTh  AJIEKTPUYECKOTO TOKA): IUIAHUPOBAaTh W3MEPEHHUs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MpeIIOKESHHON
MHCTPYKLIMH, U BBIYUCIIATH 3HAUCHHE BEJIUYHHBI,

co0uro1aTh MpaBUiIa TEXHUKK 0€30MacCHOCTH IpU paboTe ¢ 1abopaTopHEIM 000pYI0BAHUEM;

XapaKTepu30BaTh MPUHIMIbI JEHCTBUS U3yYEHHBIX NMPHUOOPOB U TEXHUUECKUX YCTPOMCTB C ONMOPOW Ha MX ONMUcaHHA (B TOM YHCIE: CUCTEMA
OTOIJICHUS JOMOB, TUI'POMETp, MHapoBas TypOUHA, amIEepMETp, BOJBTMETP, CUETUYMK HIIEKTPUYECKOW 3HEPruH, 3JIEKTPOOCBETUTEIIbHbIE
IpUOOPBI, HarpeBaTENIbHBIE JIEKTPONPUOOPHI (IIPUMEPHI), TEKTPUUECKUE IIPEAOXPAHUTEIH, JIEKTPOMATrHUT, IEKTPOIBUTaTEIb IIOCTOSHHOIO
TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBJICHUN U HEOOXOIUMbIe (PU3UIECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTb IPOCTbIE TEXHUYECKHUE YCTPOWCTBA U HM3MEPUTENbHBIE NPHOOPBHI MO CXEMaM M CXEMaTHYHBIM PHUCYHKaM (M AKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHUs, JIEKTPOCKOI, PEOCTAT), COCTABIISATH CXEMBI JIEKTPUUECKHUX
Herne ¢ MociuenoBaTeIbHBIM U HapaJlIeIbHBIM COCIMHEHHEM 3JIEMEHTOB, pa3iindyasi YCJIIOBHbIE O003HAUEHHUS 3JEMEHTOB AIIEKTPUUYECKUX
LeTeH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(POPMAIMIO O MPUMEpax) MPAaKTUYECKOro UCIOJIb30BaHUs (PU3NUYECKUX 3HAHUHM B MOBCEAHEBHOM >KU3HU
i obecniedyeHust 0€30MaCHOCTH ITPU 0OpallleHNH ¢ MPHOOpaMU U TEXHUUYECKUMH YCTPOMCTBAMU, COXPAaHEHHUS 3/10POBbs U COOJIIOCHUS HOPM
AKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY Kalolllel Cpee;

OCYILLIECTBIATh MOUCK HHpOpManuu (u3nyeckoro conaepkaHus B lHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHMA W IYTEM CpaBHEHMS
JOTOTHUTEIBHBIX ICTOYHUKOB BBIICIISATH HH(POPMAIIHIO, KOTOPAs SBISCTCS MPOTHBOPEYHBOIN HIT MOKET OBITH HEIOCTOBEPHOI;

UCIOJIb30BaTh IPU BBITOJHEHUH YYEOHBIX 3alaHUM Hay4yHO-NONMYJSPHYIO JIMTEPATYpy (PU3MYECKOrO COJEpKaHMs, CIPaBOYHbIE MaTepHaIbI,
pecypcel cetr MHTepHeT, BiageTh MpUEMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs MH(GOPMAIMHM U3 OJHOW 3HAKOBOW CHCTEMBI B
ApPYTYIO,

co3/laBaTh COOCTBEHHBIC NMUCHBMEHHbBIE W KPAaTKHUE YCTHBIE COOOIIEHUs, 0000mas nHpOpMAIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3UUECKOTO
COJICpXKaHUsA, B TOM YHCIIE IMyOJIMYHO MPEACTABIATH PE3yJIbTaThl MPOSKTHOW WMIIM HCCIEIOBATENBCKON JESITeIbHOCTH, MPH 3TOM I'PAMOTHO
UCIOJIb30BaTh U3yYEHHBIM NOHATUIHBIN anmapat Kypca (pU3MKH, COITPOBOKAATH BBICTYIUICHNE NPE3EHTALUEH;

IIPU BBIIIOJHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAaHUN (PU3MUECKUX IPOLECCOB PACHpEesiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Jl1a4aMH, CIIEUTh 3a BBIOJIHEHHEM ILIaHA JAEHCTBUM M KOPPEKTUPOBATh €0, aJIeKBaTHO OLICHUBAaTh COOCTBEHHBIN BKJIAJ] B
JeSITeTLHOCTD TPYIIIBI, BBICTPanBaTh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBHE, POSIBIISS TOTOBHOCTH pa3pemaTh KOHPINKTHL



K xoniy oOydyeHust B 9 kjacce npeaMeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Yy OO YUAFOIINXCSI YMEHUM
® HCIIOJIb30BATh MOHATHS: CHUCTeMa OTCuéTa, MaTepualibHas TOYKA, TPACKTOPHs, OTHOCHUTEIBHOCTh MEXaHWYECKOTO MBIKEHUS, nedopmanus
(ynpyrasi, niaacTuueckasi), TpeHue, IEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTD U NIEPETPY3KH, LIEHTP TAKECTH, a0 COIFOTHO TBEPOE TEJO,
LEHTP TSHKECTH TBEPIOTO TENa, paBHOBECHE, MEXaHMYECKUE KOJeOaHHs U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAJIBHO30PKOCTh, CIIEKTPBI UCIYCKAaHHs M IOTJIOIICHUs, anbga, Oeta- U ramma-
U3ITyYEHUS], U30TOIIBL, SiAepHAsl YHEPTeTHKA,
® pa3nuyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE NMPSIMOJIMHEHHOE JBH)KEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHUE, CBOOOHOE
najieHue TeJl, PaBHOMEPHOE [BIKEHHE [0 OKPYXHOCTH, B3aHUMOJEHCTBUE Tell, PEaKTUBHOE JIBMKEHHE, KojeOaTeabHOe [BHKEHHE
(3aTyxaronye M BBIHYXJCHHbIE KOJeOaHus), PE30HAHC, BOJHOBOE [BIKEHHE, OTPAKEHUE 3BYyKa, NPSIMOJIMHEWHOE paclpOCTpaHEHUE,
OTpa)kKeHHE U NPEJIOMJIEHUE CBETa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jloKeHHe OeJoro CBETa B CIEKTP U CII0KEHHE CHEKTPaJIbHBIX
L[BETOB, JAMCIIEPCUSI CBETA, E€CTECTBEHHAs pPaJUOAKTHUBHOCTb, BO3HUKHOBEHHUE JIMHEWYATOrO0 CIEKTpa M3JIy4€HHUs) 10 ONMCAHHUI0 HX
XapaKTePHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX 1aHHOE (DPU3NYECKOE SBIICHUE;
® pAacIO3HaBaTh MPOSBICHHUE U3YYCHHBIX (DU3MUYECKUX SBICHUM B OKpPYKAIOLIEM MHpE (B TOM 4ucie (pU3nUecKre sIBICHUS B IPUPOJIE: IPUIHBbI
U OTIUBBI, JBIKeHUE MiaHeT COJIHEYHOW CHUCTEMBI, PEAaKTHBHOE MBM)KCHHE >KMBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUEe, CEHCMHUYECKHE BOJHBI, I[yHaMH, 9XO, [[BETa TeJ, ONTHYECKHE SBJICHUA B IpHUpOJie, OMOJIOrHYecKoe AeicTBUE BHIUMOTO,
yIbTPadUOIETOBOTO U PEHTTEHOBCKOTO HM3IIYYEHH, €CTECTBEHHBI PaJMOAKTUBHBIA (DOH, KOCMUYECKHE JIydd, PaJINOAKTHBHOE H3ITydCHHE
IIPUPOJIHBIX MUHEPAJIOB, JECUCTBUE PAJMOAKTUBHBIX M3JIYyYEHHM HAa OpPraHuM3M YeJIOBEKa), IPU 3TOM IEPEBOAMTH MPAKTUUYECKYIO 3a/adyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PUZUUYECKUX SIBICHUM;
® OMNHUCHIBATh U3YYCHHbIE CBOMCTBA TeT M (PU3UUECKUE SIBICHUS, UCTIONB3Ys (PU3NUECKUE BEIMYMHBI (CPEeIHSS U MTHOBEHHAs! CKOPOCTh Tella IpU

HCPAaBHOMCPHOM IABUWKCHUH, YCKOPCHUC, ICPCMCIICHUC, ITYTh, YIJIOBAsA CKOPOCTh, CUJIa TPCHUA, CHJIa YIIPYTIOCTH, CUJIa TAKCCTHU, YCKOPCHUC

CBOOOJHOTO TAJCHUsS, BEC Tela, WMIYJIbC Tela, MMITYJbC CHIIBI, MEXaHH4YecKas padoTa W MOIIHOCTh, MOTEHIMATbHAs HEPTUsl Tela,
MMOAHATOr0 HaJl MOBEPXHOCTHIO 3€MIJIM, IMMOTCHIMAJIbHAA SHCPIrui coxaTou IMPYXUHBI, KHHCTUYCCKAasA SHCPTHUA, IIOJTHAA MEXaHUYCCKasaA DHCPIrus,
NEepUoJl M 4YacToTa KoJieOaHWH, /UIMHA BOJIHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTejb MPEIOMJICHUS CpPEabl), TpU
OMKCAaHUU TIPABHIBLHO TPAKTOBATh (PHU3UUECKUI CMBICI HCIONb3YyEMbIX BEIHUYWH, 0003HAYCHUS U €AMHUIIBI (PU3NYECKUX BEIUYHMH, HAXOAUTh
(bopMyIbl, CBS3BIBAIONINE JaHHYIO (U3MUECKYI0 BEIHMYMHY C JAPYTUMHU BEIHMYMHAMHU, CTPOUTHh TpaduKd H3YYCHHBIX 3aBUCHMOCTEH
(hMBUYECKUX BEIMYNH;
® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHUS M TPOIIECCHI, UCTIONB3YS 3aKOH COXPAHCHHs YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHS,
MPUHIUIT CYTIEPIO3UIHUU CUJI, IPUHIUIT OTHOCUTCIBHOCTHU FaJ'II/IJ'ICSI, 3aKOHBI HBIOTOH&, 3aKOH COXpaHCHUA UMITYJIbCA, 3aKOHBI OTPAXXCHUA U

MMpCJIOMJICHUS CBCTA, 3aKOHBI COXPAHCHHA 3apAA0BOr0 M MACCOBOI'0 YHUCCI IIpU AACPHBIX PpCaKOUAX, IpHU 3TOM JaBaTb CJIIOBCCHYIO

(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMaTHUECKOE BBIPAKEHUE;



OOBSICHATH (PU3NYECKHE MPOIIECCHI M CBOMCTBA TEJ, B TOM YUCJIC U B KOHTEKCTE CUTYalUi MIPAKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBISATh
NPUYHHHO-CJIC/ICTBCHHBIC CBSI3U, CTPOHUTh OOBSCHEHHE M3 2—3 JIOTMYECKHX IIIaroB C OMOPOW Ha 2—3 M3YYCHHBIX CBOWMCTBA (DM3MUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemaTh pacy€THbIC 3a7aud (OTMHPAIOIIHECs] HA CHCTeMY M3 2—3 ypaBHEHHIi), HCHONB3Ys 3aKOHBI M (DOPMYIBI, CBsI3bIBafOIINE (pu3mueckue
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4M 3aIHChIBATh KPATKOE YCIIOBUE, BBISIBIISITH HEJOCTAIONINE HITH H30BITOUHBIC JaHHBIC, BRIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PEHICHUs], POBOAUTE PACUEThl U OLEHUBATH PEATMCTUYHOCTH MOIYYEHHOTO 3HAYeHUs (PU3NYIECKOM
BEJIMYMHBI,

pacro3HaBaTh MPOOJIEMBl, KOTOPblE MOXKHO PEIIUTh MPU MOMOIIM (U3UYECKUX METOJOB, MCIONB3Ys OMHCAHUE HCCIEIO0BAHMSA, BBIICIATH
NPOBEPSEMOE TPEINOIOKECHUE, OIICHUBATh MNPAaBUJIBHOCT TOPSIKA MPOBEACHUS HCCIICIOBAHUS, JEJIaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yiIbTaThl HAOIIOACHUN U OTIBITOB;

MPOBOJIUTH OMBITHl MO0 HAOIONECHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel (M3y4YeHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHS YHEPTHUH, 3aBUCHMOCTb NIEpro/I1a KoJIeOaHuil MPYKMHHOTO MasiTHAKA OT MACCHI TPY3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTbD OT
aMIUTUTY/IBl MaJlbIX KOJICOaHWH, TPSMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, pPa3JIOKEHHE Oelloro cBeTa B CIEKTP, H3yUYeHHE CBOMCTB
M300paKeHUsI B IUIOCKOM 3€pKalie M CBOWCTB M300pakKeHHs MpeAMeTa B COOMpAONIeH JHH3E, HAOIIOJCHHE CIUIONIHBIX W JIMHEHYaThIX
CIICKTPOB M3JIYYCHUS): CaMOCTOSITEIILHO COOMpaTh YCTAHOBKY M3 M30BITOUYHOrO Habopa 00OpYJIOBaHUS, ONUCHIBATH XOJ OMbBITA M €ro
pe3yibTaThl, GOPMYITHPOBATH BHIBOJIBI,

MIPOBOJIUTH MIPU HEOOXOJIUMOCTH CEPHIO MPSIMBIX U3MEPEHUI, ONPEelisis CpeHee 3HAaUCHUEe N3MepsieMOoil BeuuHbI ((DOKYCHOE PacCTOSTHUE
cobuparomie TMH3bI), 000CHOBBIBATH BBIOOP CIIOCO0a M3MEpEHUs (M3MEPUTETHLHOTO IPUOopa);

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEH (PM3UUECKUX BEIUYMH C UCTIONB30BAaHUEM MPSMBIX H3MEPEHUH (3aBHCUMOCTh ITyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HavaJbHOH CKOPOCTH, MEpHojaa KoyieOaHWi MaTeMaTHYeCKOrO0 MasTHHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH
yria OTpakKeHUsl CBETa OT YIJia MaJCHUS U yIJia MPeJOMIICHUs OT yria MaJeHHs): TUIaHUpOBaTh MCCIIEIOBAaHUE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (PMKCHPOBATh PE3yAbTaThl MOJYYEHHOW 3aBUCUMOCTU (DU3MUECKHX BEIUYHMH B BHJE TaOIUIl U TpaduKOB, AeTIaTh BBIBOABI IO
pe3yibTaTaM HCCIICIOBAHMUS;

IPOBOJUTH KOCBEHHbIE HM3MEpeHHUs (PU3MUYECKUX BEIMYMH (CpeAHss CKOPOCTh M YCKOPEHHE Tejla IpU PAaBHOYCKOPEHHOM JIBUXKEHMHU,
YCKOpPEHHE CBOOOHOTO TMaeHHSI, KECTKOCTh MPYKUHBI, KOAPPHUIIMEHT TPEHUSI CKOJILKCHUS, MEXaHW4YecKass paboTa ¥ MOITHOCTh, YaCTOTa M
nepuosl KoysieOaHWK MaTeMaTHYeCKOTO M MPYKMHHOTO MAasTHHKOB, OINTHYECKas CHiIa COOMpAromed JWH3BI, PaJuOaKTUBHBIN (OH):
IUTAHUPOBATh W3MEPEHHSA, COOMpaTh SKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIenyd MPEeAIOKEHHONH HHCTPYKIHH,
BBIUMCIIATH 3HAUCHHUE BEJIMUMHBI U aHATM3UPOBATH MOTYYCHHBIE PE3yIbTAaThl C YIETOM 3aJaHHON TOTPEITHOCTH U3MEPEHHIA,

co0uro1aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC NMPU3HAKH M3YyYCHHBIX (PH3MUECKHUX MOJIENEH: MaTepuaibHas TOYKa, aOCOJIOTHO TBEPIOE TENI0, TOYCYHBIH MCTOYHUK
CBETa, Ty4, TOHKas JIMH3a, IJITaHETapHasi MOJIENIb aTOMa, HyKJIIOHHAs! MOJIEIb aTOMHOTO SI7pa;



XapaKTepU30BaTh TMPHUHIMIBI JEHCTBUS H3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HMX ONUCAHHUA (B TOM YHCIE:
CHUIOMETp, AATYUKU MOJIOKEHHUS, PACCTOSIHUSI M YCKOpPEHHS, paKeTa, HXOJOT, OYKH, MEePUCKON, (oToammapaT, ONTHYECKHUE CBETOBO/IBL,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcOHA), WCIONB3YyS 3HAHUS O CBOWCTBAaX (DM3MYECKHX SBJICHHA W HEOOXOIHWMbIC (DHU3MUSCKHE
3aKOHOMEPHOCTH;

WCIIOTh30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH HM3YYCHHBIX TEXHUYECKUX YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX
MPOIIECCOB TIPHU PEIICHHH Y4eOHO-TPAKTHYECKUX 3a]ad, ONTHUYECKHE CXEMBI IS TIOCTPOSHHUS M300paKEHUH B IJIOCKOM 3€pKajie H
coOuparoIIeii JHH3E;

MPUBOIUTH MPUMEPHI (HAXOIUTh WH(GOPMAIMIO O TpUMEpax) MPaKTUYECKOrO HCIONb30BaHUS (PU3NYECKUX 3HAHWUN B TOBCETHEBHOW JKU3HH
Ui o0ecriedyeHuns: 6€30MacHOCTH MPU OO0palleHHH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 310POBbs U COOIIOICHUS HOPM
9KOJIOTUYECKOI0 IOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK MH(pOpManuu (pusndeckoro cojep:kanus B MHTepHeTe, caMOCTOATEIBHO (OPMYIHPYsI MOMCKOBBIN 3ampoc, HAXOAUTH
MYTH OTIPEEICHUS JOCTOBEPHOCTH MOTYYEHHON HH(POPMAIIMN Ha OCHOBE UMEIOIINXCS 3HAHUHN U JIOTIOTHUTEIIBHBIX HCTOYHUKOB;
WCIIOJIb30BaTh MPH BBIOJIHEHUU YU4EOHBIX 3aJJaHUil HAyYHO-TOMYJISIPHYIO JUTEpaTypy (pU3MUecKoro cojepkKaHus, CIpaBOYHbIE MaTepuabl,
pecypcbl cetn MHTepHET, BIajeTh MpuéMaMi KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(OpPMAIMUA U3 OJHON 3HAKOBOW CHCTEMBI B
APYTyIo;

CO3/1aBaTh COOCTBCHHBIC TUCHbMEHHBIC U YCTHBIC COOOICHHS HA OCHOBE MH(POPMAITUH U3 HECKOJIBKIX UCTOYHUKOB (DU3HUECKOTO COJICPIKAHUS,
MyOJIMYHO MPEACTABIATh PE3yAbTaThl MPOEKTHON WU HCCIEI0BATENBCKON NEATeIhbHOCTH, MPU 3TOM TPAMOTHO HCIOJIh30BaTh M3yUEHHBIN
MOHSITUIMHBIN anmapatr M3ydyaeMoro paszjeiia (U3WKU M COMPOBOXKAATh BBICTYIUIGHHE MpE3CHTAllMel ¢ Y4€TOM OCOOEHHOCTEW ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoangecTBO 4acoB
Ne HaunmeHnoBaHue pa3iesioB U TeM DJieKTpoHHBbIE (HU(POBHIE)
Konrpoabubie | IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTejibHbIE Pecypchl
padoThI padoTbI

Pa3zjnen 1. @usuka u e€ posib B IO3HAHUHU OKPY:KAIOLIEr0 MUPa
11 ®dusuka - Hayka o IPUPOAE 2 https://m.edsoo.ru/ZJ2U13BMX
1.2 dusnueckue BEINUYNHLI 2 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTecTBeHHOHAYYHBINA METO] TIO3HAHHMS 2 https://m.eds00.ru/ZOL7QLIIS

Hroro mo paszneny 6

Pa3zpnen 2. IlepBoHavasibHbIe CBeCHNSI 0 CTPOEHHH BelleCTBA
2.1 CrtpoeHue BelecTna 1 https://m.edsoo.ru/2SJ151M41

BIDKEHIE 1 B3aMMOJIeHICTBIE Yac
22 A AICHCTBHE HacTil 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIECTBA

2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.edso0.ru/ONOV1XY1K

Hroro no pazueny 5

Paznen 3. /IBuskeHune u B3auMojieiicTBue Te
3.1 MexaHn4ecKoe IBIKEHHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepuus, macca, MI0THOCTh 4 https://m.eds00.ru/GXPU4MT5P
3.3 Cuna. Buner cun 14 1 https://m.edsoo.ru/9RNDRUONW

Uroro no pazueny 21

Pa3pnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

1 -
4.1 Jlasenne. Tlepenatia 1aseHus TBEPILIMU 3 https://m.edso0.ru/X0DW367P2
TeJIaMH, JKUIKOCTSIMH U Ta3aMH

4.2 JlaBiieHue KUIKOCTH https://m.edso0.ru/2MVXZ0KL4
4.3 ATMocdepHoe naBieHue https://m.edso00.ru/T7134SXNO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE

4.4 7 3 https://m.edsoo.ru/NFE60Y8NK
B HUX TEJIO
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTH. JHEPrust
5.1 Pabora 1 MOIIHOCTH https://m.edsoo.ru/75LMREDY1
5.2 [IpocTbie MexaHU3MBI https://m.eds00.ru/504NQXKX9
5.3 MexaHu4eckasi SHeprus https://m.eds00.ru/G30454EMT
Hroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

KonnuyectBo yacos
HaunmeHoBaHue pa3iesioB U TeM DJIeKTpOHHbIE (LU (POBbHIE)
Ne n/m Konrposabubie  IIpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paszpnea 1. TenioBelie siBi1eHus
1.1 CrtpoeHue u CBOIMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBele poLECChI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pasneny 28
Pa3znen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJI€HUS
C) .3
2.1 JICIIPIACCIHE SAPSIHL. JapIiCHIRIC Tella 7 1 https://m.eds00.ru/RAQORCTQA
U UX B3aUMOJIeiicTBUE
2.2 [ToCTOSTHHBIN ANMEKTPUIECKUN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIC SIBJICHUS 6 15 https://m.edsoo.ru/BULAFRBRA
2.4 DJIeKTpOMAarHuTHasE UHIYKIUS https://m.edsoo.ru/7QODS8EL15
Utoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 145



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoanuectBo yacos
HaumeHoBaHMe pa3iesioB 4 TeM DyieKkTpoHHbIE (IU(POBHIE)
Ne ni/m Kontponbubie  IlpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. MexaHuveckue siBJIeHUS
Mexanunuec 0
1.1 RAHITCCROE ABIKEHIE 1 CHOCODH €10 10 1 https://m.edso0.r/CEOGHRGTL
OTIHCAHUS
1.2 B3aunmopetictBue Ten 20 1 https://m.edsoo.ru/UC1RQAFAC
1.3 3aKOHBI COXPaHCHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo paszneny 40
Pa3zpnen 2. Mexanuveckne KoJa1e0aHUS ¥ BOJHBI
2.1 MexaHnudeckue KojieoaHus 7 3 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHudeckne BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8A50
Uroro no pazueny 15
Pa3znen 3. DyieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATrHUTHBIE BOJIHbI
DJIEKTPOMarHuTHO
3.1 P croted 6 2 https://m.edsoo.ru/DT98BSEY0
3JICKTPOMArHUTHBIC BOJTHBI
Wroro mo pazneny 6
Pazgen 4. CBeToBble IBJICeHUSA
4.1 3aKOHBI PacpOCTPAHECHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b! 1 onTHYECKUE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX1
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 3 2 https://m.edso00.ru/2Z5AHODTO
Hroro no pazaeny 15
Paznen 5. KBanTtoBble siBJIeHUs
5.1 Hcnyckanue u norjioneHne CBeTa aTOMOM 4 1 https://m.edsoo.ru/BK5E4AQQ8



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8

5.2 CTtpoeHre aTOMHOTO sIpa 1 https://m.edsoo.ru/USWX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Utoro no pazneny 17
Paznen 6. IloBropuTe1bHO-00001aI01IM I MOYJIb
IT 600
6.1 OBTOPCHHE I ODOBHIEHIE COACPAANI 9 2 htps://m.eds00.ruIKQXVJSBE
Kypca Qu3muku 3a 7-9 xnacc
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne DJiekTpoHHbIe U pPOBLIE JlesITeJIbHOCTD YUNTEJIS ¢ Jlara
Tema ypoka KonnuectBo P bp y .
n/n o0pa3oBaTesibHbIE pecypchbl y4eToM padoueid U3Yy4eHU s
4acoB

nporpaMmmsbl BOCIIMTAaHUSA

Paznen 1. ®usuka u e€ poJib B IO3HAHUM OKPY:KAKOIIEro MUpa, 6

qyacoB

®dusuka — Hayka o npupoze. SJsnenus

Oco3HaBaTb ¢INHCTBO U

1 1 https://m.eds00.ru/35YPBIW5K
npupoIbl. OU3ndecKue SBICHUS eJIOCTHOCTh
Mexanndeckue, TeIIOBEIE, OKpYyXkarolero Mupa,
2 3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 1 https://m.edsoo.ru/116 U53L6H BO3MOXXHOCTb €ro
3BYKOBBI€ SIBJICHUS MMO3HABAEMOCTHU U
3 ®u3nYeCcKre BEJIUUYMHBI U UX U3MEPEHUE 1 https://m.edso0.ru/6ZYFTFPA7 OOBACHMMOCTH Ha OCHOBE
NOCTVOKEHUN HAYKH.
Ypoxk-uccneoosanue «HUzmepenue e
XapakTepu3oBaTh METOIbI
memnepamypul npuU LOMOULU .
4 pamyput np “ 1 https://m.edsoo.ru/VQGCNSIMP (u3NIeCKOi HayKH
HCUOKOCMHO20 MEPMOMempa u 0amyuuKa
(mabmroneHue, CpaBHEHHE,
memnepamypol)
9KCIIEPUMEHT, U3MEPECHHE)
Kaxk ¢usuka u gpyrue ecTeCTBEHHBIE
U UX POJIb B IO3HAHUH
HAayKH U T TIpH .
ayKH H3yHaioT IIp pf)lly TPUPOJIBL.
5) EctecTBeHHOHAYYHBI METO/I TIO3HAHUS. 1 https://m.edso00.ru/3LPP2HPX2
. Oco3HaBaTh posb
Onucanne Gpu3nIECKUX SBICHUH C
. OTEUECTBEHHBIX YUEHBIX B
ITOMOIIBI0 MOACICH
CTAHOBJICHUU HayKH
Ypok-uccneoosanue «Ilposepka bu3HKH.
zunome3sul: OAJIbHOCHb NOIEMA UWLAPUKA. W3yyareh IPaBuiIa TEXHUKU
6 PUKE, 1 https://m.eds00.ru/9YLZITEMU 3yHarh rpasuiia Te
RYUW(eHHO20 20PU3OHMATIbHO, MeM 0C3011acCHOCTH B KaOHWHETE
Oonvuie, uem 601bULE 6bICOMA NYCKA» busuky.
Pa3znea 2. IlepBoHayajibHbIE CBeeHUS 0 CTPOCHUU BellleCTBA, S 4acoB
Crtpoenue BemiectBa. ONBITHI, OO0BbACHATHL CTPOCHHE
7 JIOKA3bIBAIOIIME TUCKPETHOE CTPOCHUE 1 https://m.edsoo.ru/F5PU40LYR BEIIECTB C TOYKH 3PEHUS
BEIIeCTBA bu3uKy.



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

3asucumocmu pacmairceHun

8 JIBr>xeHHe 4acTHIl BEIEeCTBA 1 https://m.edsoo.ru/HQ31SN1F3 Oco3HaBaTh €IMHCTBO U
Ypoxk-uccneoosanue «Onvimul no HEJIOCTHOCTD
9 HAO100eHUI0 MeNn106020 PACUIUPEHUA 1 https://m.edso0.ru/FT87UNTLS OKpY’KaroIlero Mupa,
243086 BO3MOXHOCTHB €T0
10 ArperaTHple COCTOSHHUS BELIECTBA 1 https://m.eds00.ru/STRDWACXM | TTO3HABaCMOCTH 1
O0OBSICHIMOCTH Ha OCHOBE
B3aumocBsi3b Mex1y CBOWCTBAMU BEIIECTB JIOCTHKeHMi HAYKH.
B Pa3HBIX arperaTHbIX COCTOSHUSIX U UX CaMOCTOSITCILHO
11 ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. 1 https://m.edsoo.ru/AWM1DBI48 NIAHUPOBATE H
OCOOEHHOCTH arperaTHbIX COCTOSIHUI NpOBOANTE DH3MHECKHE
BOZBL IKCIIEPUMEHTEI.
Pa3nen 3. «/IBu:keHue U B3aumMogeiicTBue Te», 21 yac
Mexanunueckoe nBmwkeHue. PaBHomepHoe u OBnageBaTh cpeJCcTBaMU
12 A P 1 https://m.edsoo.ru/3W6CCIHB1 A pedl
HEpaBHOMEPHOE JABUKEHUE OINMCAHUS JBUKCHHUS.
13 Ckopoctb. Ennnuiiel ckopoctu https://m.eds00.ru/29GPTJAKL Kanacenpuuuposars,
14 Pacuer iyt ¥ BpeMEHM IBUKECHUS 1 https://m.edsoo.ru/PVHMNWAUA 00BACHSTH MOTYYCHHbIE
pe3ynbTaThl, A€TaTh
WNuepuus. 3aKoH WHEPIHH.
. BBIBO/IBL.
15 B3aumopeiicTBue Ten Kak MpUunHa 1 https://m.eds00.ru/KX55101BX A
Pa3BuBarthb
W3MEHCHHUS CKOPOCTH JIBIKEHUS TEIl
— P BHUMATEJIBHOCTD,
OTHOCTH BelecTBa. Pacuer Maccel u
16 n 1 https://m.eds00.ru/0S71X3DPS COOPaHHOCTS.
o0BeMa Tena Mo ero IIOTHOCTH
CobarogaTs npasuiia
Jlabopamopnas paboma «Onpedenenue
17 PATNOPRAR P P 1 https://m.eds00.r/OH22PX7CX | AOPOKHOIO JIBHKEHHU.
HJIOMHOCIU MEEPO020 menay Cof.I0aTh NpaBuia
Pemenue 3amgau o reme "[InoTHOCTH
18 . 1 https://m.edso0.r/50DYVYG4g | MOBCACHIL Ha ypoKe
BellleCTBA ¢busuKy.
Cuna xak XxapaKTepuCTHKa ®opMupoBaTh OepekHOE
19 B3aumMojeicTBus Ten. Cuia ynpyrocry. 1 https://m.edso0.ru/NV56FY1G2 OTHONICHHE K IKOJEHOMY
3akon ['yka 000py/I0BaHUIO.
Jlabopamopnas paboma «H3zyuenue CamocTosiTebHO
20 pamoprazp Y 1 https://m.edsoo.ru/PXXW6DHXE

NJJAaHUPOBATDb U



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE

(Oehopmauuu) npysccunvt om
NPULOIHCEHHOU CUIBL)

21 SIBnenune TaroreHus. Cuiia TSHKECTH https://m.edso0.ru/OCWJIXFNQE
CBs3b MEXKY CHUJION TSAYKECTH U MacCOu

22 Tena. Bec Tena. Penrenne 3agad mo teMe https://m.edsoo.ru/8PZHPV1YJ
«Cuna TKEeCTH»

23 CHuta TAOKECTH Ha APYTHX IIAHETAX. https://m.edsoo.ru/IM2DOKYLI
dusznyecKkre XapaKTepUCTUKHU TUTAHET

24 W3mepenue cun. Jlunamomerp https://m.edsoo.ru/ITLZGKCKH

25 Bec tena. HeBecoMmocTh https://m.edsoo.ru/UA01SQ8RE

26 CHO)KveHHe HBEIX - HanupaBHeHHHX 1o https://m.edsoo.ru/L6SNUZVZ8
OJTHOU TIpsiMOil. PaBHOACHCTBYIOIIAS CHUIT

g7 | [Pemenne 3ajaq no Teme https://m.eds00.ru/MKPXDZNX5
«PaBHOJIEMCTBYIOIIAS CUIT»

28 Tpertne CKOTLMEHN i TPCHIE MOKOA. https://m.edsoo.ru/TAIEOSMMH
TpeHue B mpupojie U TEXHUKE
Jlabopamopnan paboma «HU3yuenue
3aeucumMocmu Cubl mpeHus

29 CKOJIbMCEHUA OM CUJIbL OA6IeHUA U https://m.edsoo.ru/TAQP4B30A
Xapakmepa cOnpuUKacaouuxcs
noeepxnocmei)

gp | TCUICHNC 3a1at Ha ONPCACICHHC https://m.eds00.ru/5Y Y23XXSD
PaBHOJEHUCTBYIOLIEH CUIIBI
Pemenue 3agad mo remam: «Bec Tenay,

31 «I"padmyeckoe n300pakeHUE CHI», https://m.edso00.ru/T9V639RZF
«Cunbr», «PaBHOIEHUCTBYIOIIAS CHIT»
Koumponvnas paboma no memam:

32 «Mexanuueckoe osusicenue», «Macca, https://m.edsoo.ru/PAROSWEAD

naomuocmoy, «Bec menay,
«I'paghuueckoe uzodparcenue cuny,

NPOBOAUTH (U3HUECKHE
9KCHEPUMEHTBI.
Oco3naBaTth poib
OTEYECTBEHHBIX YUCHBIX B
CTaHOBJICHUH HAayKH
(bu3nKH.



https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

«Cunot»

Pa3zpnen 4. «/laBiaenue TBEpPABIX TeJ, :KUAKOCTEH U ra3oB», 21 yac

PabGora Hag ommoOkamu. /{aBnenue.

33 CrocoObl YMEHBIIICHUS U YBEIIMUCHUS https://m.edsoo.ru/25TVM1FDL
JaBJICHHS

34 | HaBJICHHC rasa. 3ABHCHMOCTE AABIICHHS https://m.eds00.ru/544Y MX9WR
rasa ot o0b€ma, TeMIepaTypbl
I N

35 CPEAATIA NABIICHIA TBCPABIMI TENAMH, https://m.edso0.ru/CG5POSNWO
KUJIKOCTSIMH | razaMu. 3akoH [lackaist

3p | ABJICHHC BIKHAKOCTH H Iase, BEIBAHHOC https://m.eds00.ru/K7T1219UC
ACUCTBUEM CHJIbI TAXKECTHU
P

37 CLLICHHE 3821 110 TeMe «/lapiiciie B https://m.edsoo.ru/UHHC5RB6W
JKUJIKOCTH U Ta3e. 3akoH [lackamns»

38 CooOlrmmaronuecst COCyabl https://m.edsoo.ru/7THDBMDHR?2

39 I'mapaBnnueckuil mpece https://m.eds00.ru/67X2LF396
M ! i i

40 AHOMETPEL. 1 OPHIHEBOH KHUIKOCTHEM https://m.eds00.ru/5G846G718
HAacoc
Atmocdepa 3emmu. [Tpuanner

i 00

41 CYMICCTBOBAMITL BOS/YIHOR O0DONOTIH https://m.edsoo.ru/DRQ6ZPW1M
3emutn. 3aBUCUMOCTb aTMOC(HEPHOTO
JABJICHHSI OT BBICOTHI HAJT YPOBHEM MOPS

42 Bec Bo3nyxa. ATMochepHoe naBieHne https://m.edsoo.ru/PYRNEDISY
n .

43 3MEPCHHC aTMOCHCPHOTO JABICHNA https://m.edsoo.ru/2183TIPD4
Omnsit Toppuuennu

44 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHHUS OT httos://m.edsoo.ru/Y WIEWMZ L]
BBICOTEI HaZl YPOBHEM MOpPA
b - A

45 apOMETp-aHepOmA. ATmoC(hepHoe https://m.edsoo.ru/WBNXTP7GR
JaBJICHHE HA PAa3IMYHBIX BBICOTAX

46 Pemenue 3agad mo reme «AtMmochepHoe https://m.edsoo.ru/YWVWL5TA1

®opMuUpPoOBaTH
LIEHHOCTHOE OTHOILICHUE
JIPYT K APYTY, YIUTEITIO.
®opMHPOBATH OTHOIIICHUE
K (pU3HKE KaK JIEMEHTY
o011edenoBeuecKon
KYJbTYpBI.
®opmupoBaTh
YCTOMYUBOCTh
MI03HABATEJILHOIO UHTEpECca
K U3YYCHUIO (PU3UKU.
CoburonaTh TEXHUKY
0€30MacCHOCTH.
dopMHPOBATH YMEHUE
UCTIOJIb30BaTh CIIOCOOBI
WU3MEpEHUs 1aBlICHUs B
OBITY M TEXHUKE.
Oco3HaBaThb poJib
OTEUECTBEHHBIX YYEHBIX B
CTAaHOBJICHUH HAyKH
bu3uKH.
CamocTosiTe/IbHO
IUVIAHUPOBATH U
NPOBOIUTH (QU3HUECKUC
AKCIEPUMEHTBHI.



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1

aBJIEHHEY

Konmpo.nbnaﬂ paﬁoma no meme

47 «/lasnenue meepovix men, sy3cuokocmeit u 1 https://m.edso0.ru/SMG9FR466
2a306»
Pab6ora mag ommbkamu. [eiicTBre
48 KUJKOCTH U Ia3a Ha IOIPYKEHHOE B HUX 1 https://m.edsoo.ru/7U40IDLK2
TENo. ApXxUMeI0Ba cuiia
Jlabopamopnas pavoma «Onpedenenue
49 GbImanKuearouiell Cuibl, Oeiicmeyrouieil 1 https://m.eds00.ru/OUOBGKKSW
Ha meno, NOZPYHCeHHOe 8 HCUOKOCHIbY
Jlabopamopnas paboma no meme
50 «PIccneOoeanu“e 3aeucumocmu 3fzca mena 1 https:/m.edsoo.ru/UMAE9IOL0Y
6 600€e om 00bEMA NOZPYHCEHHOIL 8
HCUOKOCMb YaACmU menay
o1 [InaBaHue Ten 1 https://m.edso0.ru/BGOVBS63P
Jlabopamopnas paboma
52 «Koncmpyuposanue apeoyempa uiu 1 https://m.edso00.ru/R7VHLAG0Q
KOHCmpyuposanue 100Ku u onpeoeieHue
€é 2py30no00vbEéMHOCIUY
Pemenue 3agau no remam: «IlnaBanue
53 cynoB. Bo3nyxomnaBanuey, «/laBnenue 1
TBEPABIX TN, KUAKOCTEH U ra30B»
Pasnen 5. «PaGora u MmomHoCTh. JHeprusi», 12 yacos
54 Mexanunueckasi pabota 1 https://m.edso0.ru/1YIR6J7L5 Hcnonb3oBaTh 3HaHUSA O
55 MomtHocTth. EquHunesr MomHocTi 1 https://m.edsoo.ru/4AUUXIHR1X MCEXaHUYCCKUX SBJICHUAX B
5p | PoRHccnetosaiie "Pactér voutmocr 1| iipssimedsoo WGDBOSSSEE | ogecnenems Gosomacuoer
pa3BuBaeMou MpH Mo IbEME M0 JiecTHHULIE"
[IpocTeie Mmexanu3Mmsbl. Peryar. PaBHOBecue MpH OOpaIeHnuH ¢
57 1 https://m.edsoo.ru/8YRUOUGS2 npubopamu u

CUJI Ha pblyare



https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2

Cmanoapmu3supoeannasn paboma/

TEXHUYCCKHUMU

58 . https://m.edsoo.ru/DWLOWQXQZ .
Bcepoccuiickasa nposepounas paboma YCTpONCTBAMH, IS
Prruaru B TexHHKe, OBITY U IPHPOJIE. COXpaHCHHUA 310pOBbA 1
59 Jabopamopnas paboma «Hccneoosanue https://m.edsoo.ru/KR7VOIXUT COOIIIO/ICHHUST HOPM
YC08UIL pABHOGECUS PbIUAZA) 9KOJIOrMYCCKOTO ITOBENCHNA
& Pelenue 3a/1a4 110 TeMe «Y CIOBUS httos: /i ed IEAXDHESEN B OKpYXKaIoIen cpene.
PaBHOBECHS phIUara DS/ ECS00.1L ©opMHpPOBATE LEHHOCTHOE
N OTHOIIICHHE K aBTOpaM
Koaddunment mose3snoro aecTeus N .
MexaHusMma. Jlabopamopnaa paboma OTKPLITHH, M300peTeHMi, K
61 : P P pv https://m.eds00.ru/4AAYEYZDMW | TBOpIiaM HAyKH U TEXHHUKH.
«H3mepenue KII/[ naknonnou
CaMocToSITeJILHO
naockocmu»
P ~ IUIAHUPOBATH U
eleHye 3aaa4 no reme «Pabdora,
62 A https://m.edsoo.ru/VF5XBQLVS NPOBOIUTHL HU3UYECKUE
motHocTh, KITI»
AKCTICPUMEHTHI.
Mexanuueckas pHeprust. Kunetnueckas u
63 p https://m.edsoo.r/3HOE7THOYK | PopmupoBanne
MOTCHIIUATbHAS YHEPTHS €CTECTBEHHO-HAYYHOI
3aK0H COXpaHEHUI MEXAaHUYECKON
64 p https://m.edsoo.ru/46Y22ZPME TPaMOTHOCTH
SHEPTUH
Ypoxk-sxkcnepumenm no meme
«IKcnepumenmainvhnoe onpedenenue
U3BMEHEeHUs KUHEeMUYeCcKou u
65 . https://m.eds00.ru/SM7E7YTZC
NOMEHUUATbHOU IHEPZUU NPU
CKamuléanuu meja no HaKji10HHOU
naockocmuy
PaGota ¢ TexkctaMu 1o TeMe «JlaBieHue dopmMmupoBanue
66 ) oMe /L https://m.eds00.ru/AECZITTEC pMup §
TBEPMABIX TEJN, KUAKOCTEH U Ta30B» €CTEeCTBEHHO-HAYUYHOH
Pabora ¢ TekcTamMu 110 TEME T'PaMOTHOCTH,
67 https://m.edsoo0.ru/MJJPGGSA3
«MexannuecKkoe NBIDKCHUE ¢opmupoBanue
. . MOHUMAHUS PUINICCKUX
Pa6ota ¢ Tekctamu o teMe «Pabora.
68 https://m.eds00.ru/XT2SMNZY M 9KCNEPUMEHTOB JJIs

MomHOoCTh. DHEPTrus»

OIMUCAaHUs TPOUECCOB U



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

SIBJICHUW OKPYXAIOIIETO

MHUpa
OBUIEE KOJIMYECTBO YACOB I1O 68
ITPOI'PAMME
8 KUIACC
Ne Tema ypoka Koan1ecrso DJIeKTPOHHbIE N (]pOBbIE JeATebHOCTD ylmTme ¢ Hara
n/n . o0pa3oBaTesibHbIE pecypchl yueToM padouei U3yYeHHUs
NporpaMMbl BOCIIUTAHHUS

Paznen 1. TensioBble siBJIeHHs, 28 yacoB

CTtpoeHue U CBOIiCTBA BellleCTBa, 7 4acoB

OCHOBHBIE TTOTIOKCHUS MOJICKYJISIPHO-

CKOPOCTBHIO TCIIJIOBOT'O ABUXKCHUS YaCTHUL]

1 KHHETUYECKON TEOPUU U UX ONBITHBIC 1 https://m.edso00.ru/10BIEJ8GQ
MOATBEPKICHUS

2 Macca u pa3mMep aTOMOB U MOJIEKYII 1 https://m.edsoo0.ru/OMIN4E3EH
M N

3 OAICITH TBEPAOTO, )KHHK?FO 1 1 https://m.edsoo.ru/HVW3WMRAS
ra3000pa3HOro COCTOSIHUH BEIIEeCTBA
OOBbsicHEHHE CBOMCTB TBEPAOIO, KHUJIKOTO

6 .

4 1 ra3000pa3HOro Cf)CTOSIHI/IPI BELIECTBA Ha 1 httos://m.edsoo.ru/DIY TZOHE3
OCHOBE I10JIO’KEHUI MOJIEKYJISPHO-
KMHETHUYECKON TEOpUHU

5) Kpucrannuueckue u amopdusie Tena 1 https://m.eds00.ru/8G73PVM40
C .

6 MATHBARHE 1 KATILTPHOCTR 1 htps://m.eds00.ru/7XZHOXTSK
IloBepXHOCTHOE HaATSKEHUE

7 TermnoBoe paclIupeHue U CHxaTue 1 https://m.edso0.ru/I3N30OKS8L

TennoBblie npoueccsl, 21 yac

T .C

8 CMIEPATYPa. RIS TEMHEPATYPR! €0 1 htps://m.eds00.ru/5XSVEF158

I[IpumMeHsTH 3HAHUS O
TEIUIOBBIX SIBIICHUSX ISt
3aJ1a4 [IOBCETHEBHOMU
JKM3HH, IJIST 00eCIIeYeHNS
0e30macHOCTH CBOEH
KHU3HH, PAIIAOHATBHOTO
HPHUPOIONIOIB30BAHUS U
OXpaHbl OKpYKarOIIEH
CpeIbI.

DopMHPOBATh YMEHUE
UCIIOJIb30BaTh (PU3NUCCKUE
MPUOOPHI M H3MEPUTETHHBIC
WHCTPYMEHTBI JIJIS
U3MEPEHUs (PU3UIECKUX
BEJIMYUH: MACCHI, CHIIBI,
JIABJICHUS, TEMIICPATYPHI,
BJIQKHOCTH BO3]1yXa.
IpuBoauTH NPUMeEpPHI



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. Crioco6st

9 N https://m.edsoo.ru/BBVCI9MH6
W3MCHCHHUS BHYTPEHHEH YHEPTHH

10 Buns! Terionepegaun https://m.edsoo.ru/WF4J3070P
Ypok-kongpepenyua "lpaxmuueckoe

11 UCNOIb306aHUE MENI06bIX CEOUIC G https:/m.edsoo.ru/UU9L00EZW
6euiecme u Mamepuaios é ueaax
Inepeocoepexcenun'’
K .Y

12 OJITICCTEO TEIIOTRL S ACIBHAR https://m.eds00.ru/88291DDI1Z
TETJIOEMKOCTh
v 0 .

13 PABHCHHE TEIIOBOTO baatea https://m.eds00.ru/P52QUVQIE
TemooOMeH ¥ TEIIOBOE paBHOBECUE
Jlabopamopnas paooma «Hccneoosanue

14 AGIeHUA MEeN1000Mena npu https://m.edsoo.ru/FR2N6N5GV
CMeUUBAHUU X0JI00HOU U 20pAYell 600bD)
PacuyeT xomuuecTBa TEILIOTHI,

15 HE00XOAMMOTO I HAarpeBaHus Tena v https://m.edsoo.ru/JSMRA1IAPW
BBIJICTISIEMOTO UM IIPH OXJIAXKICHUU

16 | “labopamopnan paboma «Onpedenenue https://m.eds00.rw/40IT1ZJAH
YOenbHOI menioemMKoCmu 6eu|ecmean)

17 DHEpIH TOMIHBA. Y ACHbHAT TCILIOTA https://m.edso00.ru/683AIXYWS8
CTOpaHus
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y IeJIbHAs TEIIoTa https://m.edsoo.ru/JHES5A1PJF
TUTaBJICHUS

19 ./Ia6opanfopuaﬂ paboma «Onpeodenenue https://m.eds0o.ru/L COXVHGHD
YOebHOI meniomsl Naae1eHUA 1b0a»
II 0 .

20 APOODPASOBAIIE H KOMACHCALIA https://m.eds00.r/COGADOKML
Hcnapenue
K .

21 ATICHHC. ¥ ACHBHAL TEIIOT https://m.edsoo.ru/Y7HDIM2GZ

nmapooOpa30BaHMs U KOHJICHCAIIUH.

9KOJIOTUYECKHUX
IIOCJIEJICTBUM pabOThI
JIBUTaTeJIeH BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U
TUJPOIJIEKTPOCTAHIIUM.
@®opMHPOBATH IIEHHOCTHOE
OTHOIIIEHUE K aBTOpaM
OTKPBITHIA, U300pETEHUH, K
TBOPLIAaM HayKU U TEXHUKHU.
CamocTosTe/IbHO
IJIAHUPOBATH U
NMPOBOAUTH (HU3HUECKHE
3KCHEPUMEHTBHI.
Oco3HaBaTh €IUHCTBO H
1EeJTOCTHOCTh
OKPY’KaIOIIEeTO MUPA,
BO3MO>KHOCTb €T0
[M03HABAEMOCTH 1
00BSCHUMOCTH Ha OCHOBE
JTIOCTH)KEHUN HAYKH.
XapakTepu3oBaTh METOIbI
(bu3nvecKoi HayKu
(mabmroeHue, cpaBHEHHE,
9KCIIEPUMEHT, U3MEPEHHE)
Y UX pOJIb B IO3HAHUU
TIPUPOIBIL.

OuenuBarthb poJb
OTEUYECTBEHHBIX YUEHBIX B
CTaHOBJICHUU HayKU
dbuzukm.



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ

3aBUCHUMOCTE TEMIICPATYPbI KUIICHHUA OT
aTMoc(epHOro JaBIeHUS

Brnaxnocts Bo3nyxa. Jlabopamopnasn

dopMHpoOBaTH
NPHUMEHEeHHe 3HaHUH O
paboTe TEeTOBBIX

22 paboma «Onpedenenue OMHOCUMENbHOUL 1 https://m.edsoo.ru/7KP37W0J1 ABUTATENICH s 3a/1a4
8IlAIICHOCIMU 303oyxa)) HOBCG,Z[HGBHOI‘/’I KU3HU, OJIA
Pelteniie 3a1a4 Ha ONpe/IEenye obecrieueHust 6€30MacHOCTH
23 1 https://m.edsoo.ru/N4AXJEXGAL =
BIQKHOCTH BO3/yXa CBOCH KH3HH,
paIMoOHaIBLHOTO

[TpuHIUIIBEI pabOTHI TEIJIOBBIX

- IIPUPOIOIIOIB30BAHUS U
24 neurareneil. [laposas TypOuna. JBurarens 1 https://m.eds00.ru/6BKWSWYG6 PHPOA .

OXpaHbl OKpYKaromen

BHYTPEHHETO CTOPAHHUS

- Cpepbl.

KII] TermoBoro nBuratess. TerioBbie

25 A - 1 https://m.edsoo.ru/UJA3DRDOH
JIBUTATEIU U 3allliTa OKpYKaroleil cpeibl
3aKOH COXpaHCHHMS U IIPEBPAIICHHS

26 P peBpatl 1 https://m.edsoo.ru/B1KX6RPQ9
SHEPTHH B TETUIOBBIX MPOIECcax
[MonroroBka Kk KOHTPOIBHOM paboTe MO

27 teme «TemnoBsie apiacHus. M3MeHeHNE 1 https://m.eds00.ru/9AQ53CC7C
arperaTHbIX COCTOSIHUI BEIIECTBAY»

Konumponvnas paboma no meme
28 «Tennoevie asnenun. Hamenenue 1 https://m.edso0.ru/0X03133KU
azpezamuulx COCMOAHUI Geuiecmen)
Pasjen 2. DiekTpruyeckne U MAarHUTHBIE siBJIeHHs], 37 YacoB
DJleKTpUYeCKHe 3apsibl. 3apsizKeHHbIe TeJIa U X B3auMo/eicTBHe, 7 4acoB
PabGora Hag ommOKaMu. DICKTpHU3ALIHSL Hcnoan3oBaTh 3HaHMS 00

29 A Al 1 https://m.eds00.ru/9E85KDOMD
Ten. JIBa poaa 3NeKTpUYECKUX 3apsIoB ANMEKTPOMArHUTHBIX
Ypok-uccneoosanue «Inexkmpuzayun SBJICHUAX B MOBCEHCBHOM

30 meJ uHOyKyueil u npu 1 https://m.edsoo.ru/JALQFK67J JKH3HH JUIs1 00eCTIeyeHus
CONPUKOCHOGEHUW) OesoracHoCTH TP
B3anmoaeiicTBre 3apsyKeHHBIX TeJl. 3aKOH obpatermy ¢ nprbopamu 1

31 g P 1 https://m.edsoo.ru/LIJCQZZS9

Kynona

TEXHUYCCKUMH



https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9

OnexTtpudeckoe noise. HanpsxeHHOCTH

32 AJIEKTpHUECKOro mosi. [IpuHumn https://m.eds00.ru/N79CZGZ1J
CYINEPIO3ULMH MIEKTPUUECKUX TTOJIEH

33 Hocuresmn BHeIETqueCKHX JAPHIOE. https://m.edsoo.ru/AFOIKADMV
DnemeHTapHbId 3apsia. CTpoeHue aToMa

34 | IPOROMMMKIH H JOICKIPHIH. 3akoR htps://m.edso0.ru/U8JR991PB
COXpaHEHMs JIEKTPUUYECKOTO 3apsiia

35 Pemenue 3anau Ha IpUMEHEHUE CBOMCTB httos://m.edsoo.ru/SXWWOSWIS
AEKTPUUYECKUX 3apsI0B

IlocTosIHHBIN J1eKTPUYECKHUIl TOK, 20 YacoB

DNEeKTPUUECKUN TOK, YCIIOBUS €TI0

36 cymecTBoBaHus. VICTOUHUKH https://m.edso0.ru/ISIMP3J3M
INEKTPUYECKOTO TOKA

37 JlefcTBUSI 3TEKTPUUECKOTO TOKA https://m.eds00.ru/Q8WUTCKVT
Ypox-uccneoosanue «/[eiicmeue

38 INEKMPUYECKO20 NOJIA HA RPOGOOHUKU U https://m.edsoo.ru/ZHMKZM4JU
OUIIEKMPUKU )

g | CKTPHUECKHI TOK B METALIAX, https://m.eds00.r/EACO000YPF
AKHUJIKOCTSAX U razax

40 UICKTPHHECKAS LCMb 1 €€ COCTABHbIC https://m.edsoo.ru/ROW7KUDDO
4acTH
Cuna Toxa. Jlabopamopnasa paboma

41 «H3mepenue u pecynuposanue cusivl https://m.edso0.ru/SLHH7UNJI
moka»
DnexTpuueckoe HanpsbkeHue. BonsTMerp.

42 Jlabopamopnan paboma «HU3mepenue u https://m.edsoo.ru/X7P0JOFGH
pecyuposanue Hanpa}ceHusn»

43 (CompOTHBIIEHIE MPOBOHHIA. ¥ ACTEHOS https://m.eds00.ru/E8UOSPCAG

COIIPOTHUBJICHHUC BCUICCTBA

YCTPOWCTBAMM, JUIS
COXPAHEHHUS 3I0POBbS U
COOJTIOICHHSI HOPM
9KOJIOTHYECKOTO MOBEICHUS
B OKpY’Karolen cpene.
IIpenBuaeTH BO3MOXKHBIC
pE3yIbTaThl CBOMX
JICUCTBUI.

Oco3HaBaTh poJib
OTEUYECTBCHHBIX yUEHBIX B
W3YYCHHUHU DIICKTPUICCKUX
SIBJICHUI.
CamocTosTeILHO
IUIAHUPOBATH U
NPOBOAUTH (PU3UUECCKUC
IKCIIEPUMEHTHI

Yo0exxaarb B BO3MOXKHOCTHU
MO3HAHUS TIPUPO/IBI, B
HE0OXOIMMOCTH Pa3yMHOTO
HCIIOIL30BaHUs
JNOCTH>KCHHUM HAYKH U
TEXHOJIOTHH JIJIs
JaNbHEUIIIETO Pa3BUTHS
YyeJIOBEYECKOro 0OOIIEeCTBa,
YBa)K€HHE K TBOPIIaM HAayKH
U TEXHHUKHU, OTHOIIIEHHE K
(bu3nKe KaK AIEMEHTY
0011IeYeIIOBeYeCKOM
KYJIbTYPHI.

Oco3HaBaTh €IMHCTBO U



https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G

44

45

Jlabopamopuana paboma «3asucumocmso
INEKMPUUECKO20 CONPOMUETIEHUA
npPOBOOHUKA OmM €20 OJIUHbL, NIOWA0U
NONEpeuHO20 ceueHus u Mamepuanay

3aBUCHMOCTD CHJIBI TOKA OT HAIPSKECHUS.
3akon Oma a1 y9acTka 1enu

https://m.edsoo0.ru/4JDASGZNX

https://m.edsoo.ru/\VEZPE7Q80

46

Jlabopamopnasa paboma «Hccneooganue
3a6UCUMOCIU CUIbL MOKA, UOYULECO
yepes pe3ucmop, om conpomueieHus
pe3ucmopa u HanpAXceHus Ha
pesucmopey

https://m.edsoo.ru/X5THIN3RM

47

IlocaenoBarenbpHOE U HnapaJlyIeJIbHOC
COCAMHCHHA ITPOBOJHHUKOB

https://m.edsoo0.ru/HJ9903493

48

Jlabopamopnas paboma «Ilposepka
npasuna cioXicenus HAnPAICEHUI npu
nocne006amenbHoOM COeOUHeHUU 08yX
pe3ucmopos

https://m.edso0.ru/VO3VYPOTS8

49

Jlabopamopnas paboma «Ilposepka
npaguna 0na cuivl moKa npu
napanieaibHomM coeOuHeHuU
pe3ucmopos

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3ala4 Ha IPUMCHCHHUEC 3aKOHA
Owma JAJI pa3JINdYHOr0 COCAMHCHUS
IIPOBOAHHUKOB

https://m.edsoo.ru/19ZEFKZZ4

o1

PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH J[oynsa-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

Jlabopamopnas paboma «Onpedenenue
Padomvl u MOWHOCMU I]IEKIMPULECKO20
moka»

https://m.edsoo.ru/VR92V8JHA

53

9J'IeKTpI/I‘leCKI/IC eI 1 HOTpe6I/ITCJ'II/I

https://m.edsoo.ru/1L3KZ2XLM

LEeJIOCTHOCTD
OKpY’KaloIIero Mupa,
BO3MOKHOCTh €T0
MO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE
JNOCTH)KEHUM HAYKH.
OuenuBathb poib
OTEUECTBEHHBIX YUCHBIX B
CTaHOBJICHUH HAYKU
(bu3ukw.

dopMupoBaHe KaueCTB
JUYHOCTH,
o0ecreuynBaromux
COLIMATIbHYI0 MOOUIIBHOCTb,
CIOCOOHOCTH MPUHUMATh
CaMOCTOSITEITLHBIE
pelIcHHS.

BocnureiBaTh
aKKypaTHOCTh MpHU
0OPMIICHUH U PEIICHUHN
3aJ1a4 U BBITIOJTHCHUH
1abopaTOPHBIX padoT.
W3ydeHne npuHIUIIOB
PpabOoThI AIEKTPOCTAHIIHIHA
(marpuotuyeckoe
BOCIIUTAHME), OTIBITHI C
AMEKTPOGOPHOI MAITTHON
WM MarHUTaMH —
dhopmupoBaHHe
LIEHHOCTHOTO OTHOILIEHUS K
TPyAy U podeccusim



https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM

AEKTPUYECKOMN SHEPTUU B OBITY.
Kopotkoe 3ambikanne

IloaroroBka k KOHTpOHLHOﬁ pa60Te 10
TEMC ((9J'I€KTpl/I‘I€CKI/Ie 3apsaabl.

54 . 1
3apsoKeHHBIC Tea M MX B3aUMOJICHCTBUSI.
[ToCcTOSIHHBIN INEKTPUIECKUANA TOK»
Konumponvnasa paboma no meme
55 «Inekmpuyeckue 3apaowvl. 3apaxceHnvle 1
mena u ux 63aumooeicmeus.
Ilocmosannwlil I1eKmpuuecKuil mokK»
MarHuTHble iBJIeHHsl. DJIeKTPOMaruuTHast uHaAyKkous. 10 yacos
TlocTosTHHEIE MAarHuThI, KX Hcnoab3oBaTh 3HAHUA 00
56 . ’ 1 https://m.edso0.ru/KL1ZHIKQF
B3aUMOJCHCTBHE 3JEKTPOMArHUTHBIX
Ypok-uccneooeanue «Uzyuenue noneii SIBJICHUSIX B [IOBCEAHEBHOM
57 p Y 1 https://m.eds00.ru/1IGL7RJQOR 6
ROCMOAHHBIX MAZHUIO08) FKU3HU U O0CCICYCHUA
MaruanTtHOe noae. MaraHuTHoe 1ojie 3eMIIn GesonacHocTH npu
58 1 https://m.eds00.ru/R3XXJCRVK oGpaleHny ¢ IpUGOpaMu 1
M €ro 3Ha4YeHHe JJIsd )KU3HH Ha 3eMiie
TEXHUYESCKUMU
OmnsIT Opcrena. MarautHoe nose .
CTpoiicTBaMH, I
59 3JIEKTPUYECKOT0 Toka MaruuTHoe nose 1 https://m.edsoo.ru/RTA1IB1C5 yerp ’
COXpaHEHHUs 310POBbS U
KaTYyIIKA ¢ TOKOM
cOOJTI0JICHUST HOPM
IIpuMeHeHHEe 2JIEKTPOMAarHUTOB B
p p p p 9KOJIOTHYECKOT'0 MOBEIEHUS
TexXHUKE. Jlabopamopnasn padboma .
60 {’ pHAazp 1 https://m.eds00.ru/ZISSW4Z7W B OKpY>KarolIeu cpefie.
«H3yuenue oelicmeus MazHUMHO20 NOJIA
BocnurTniBaTh
Ha NPOBOOHUK C MOKOM) AKKYPATHOCT TIPH
DIIEeKTPOABUTATENH IIOCTOSTHHOTO TOKA. o(opMIEHIH
Hcnonb3oBaHue 31€KTpoABUTATENCH B J1aGOPAaTOPHBIX PaboT
TEXHHUYECKHX YCTPOMCTBAX U Ha
61 yerp 1 https://m.edso0.ru/EQRLKPT1U

TpaHcnoprte. Jlabopamopunas paboma
«Koncmpyupoeanue u uzyuenue pabomot
IneKmpoosuzamens,



https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

OnbiTel Papanes. 3aKoH

DopMHUpPOBAHME KAYECTB

62 JEKTPOMarHuTHOM nHAyKuMHU. [IpaBuio 1 https://m.edsoo.ru/PC1DMV4ID JUYHOCTH,
Jlenna o0ecreynBaronx
OnekTporeHeparop. CrocoObl MoaydeHuUs COLMANbHYIO MOOMIIBHOCTS,

63 AJIEKTPUICCKON IHEPTHUU. DIEKTPOCTAHITUN 1 https://m.edsoo.ru/KG8XDIUWD CIIOCOOHOCTB IPHHUMATE
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTUU CaMOCTOATC/IBHBIC
O60611eHNe M0 TeMe «DNEKTPHIECKHE 1 PCHICHIA.

64 B P 1 https://m.edsoo.ru/7VYQQDMFEN
MarHUTHBIE SIBJICHUSD)
Cmanoapmu3upoeann 0

65 P . P @i pavoma 1 https://m.edsoo.ru/YSDW34FV0
/Bcepoccuiickaa npoéepounas paboma
PaGora ¢ Texctamu o Teme «MarHuTHbIC ®dopMupoBaHue

66 1 https://m.edso00.ru/4B8GKYQ1X PMUP .
SIBIICHUSD €CTEeCTBEHHO-HAYIHOM
Pa6ota ¢ TekcTamu 1o Teme «TemioBbie _ TPaMOTHOCTH; ITOHUMAHHE

67 ABITCHID 1 https://m.edsoo.ru/ISHXLLTXX (DUBMYECKHX FKCTIEPUMEHTOB

. JUIs1 OMIMCAHHUS TIPOLIECCOB U

Pabora ¢ Texcramu o Teme i

68 1 https://m.edso0.ru/APBXXTADS | IBJICHIH OKPYKAIOLIETO
«INEKTPUIECKUE SIBICHHSI MHpa

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/APBXXTADS

9 KVIACC

Ne DJIeKTPOHHbBIE IIH(PPOBbIE JesATeJIbHOCTD YUHTEJIsI € Jara
Tema ypoka KoimnuectBo .
n/n 4acoB o0pa3oBaTe/ibHbIE PECYPChI yuyeToM padoueii H3yYeHHUs
NPorpaMMbl BOCIUTAHUS
Pa3znen 1. Mexanuveckue siBjieHus. 40 yacoB
Mexann4eckoe IBHKEHHE U cIOCO0bI ero onucanus. 10 yacos
Mexanuueckoe IBmxKeHue. MatepuanbHas Hcnonb3oBaTh 3HAHMS O

1 A P 1 https://m.edsoo.ru/UP3188VCD
TOYKa MEXaHUYECKUX SIBJICHUAX B
Cucrema orcuera. OTHOCUTEIIBHOCTh IIOBCCAHCBHOM JKU3HU I

2 1 https://m.edsoo.ru/UWFLOQ33T
MEXAHUYECKOTO JBUKCHHS obOecrieueHus 0€30IMaCHOCTH

3 PaBHOMEpPHOE IPAMOJIMHEWHOE JBUYKEHUE 1 https://m.edsoo.ru/E65RWOZKO npu OOpaleHnu ¢

. npubopamu u
HepasHomepHoe npsiMoInHeHoe
TEXHUYECKUMU
4 nekeHue. CpeHsis 1 MTHOBEHHAs 1 https://m.edsoo.ru/L043PYTGB .
YCTpOWCTBAMH, IS
CKOPOCTb
I _ COXpaHEHHUS 3710POBbS U
SIMOJTMHEHHOE PaBHOYCKOPEHHOE

5) P P yOrop 1 https://m.eds00.ru/BKUYWCHB0O | COOI01eHUs HOPM

JIBIOKEHUE. Y CKOpEHUE
HKOJIOTHYECKOTO TTOBEICHUS
CkopocTh IpSIMOJIMHEHHOTO B OKpy’Kaloweii cpee.

6 paBHOYCKOpeHHOTO ABMKeHUs. [ paduk 1 https://m.edsoo.ru/HXCDF3ZC8 CaMOCTOATENLHO
CKopocTH UIAHUPOBATH U
Jlabopamopnas paboma «Onpedenenue NPOBOIUTH HU3HUYECKUE

7 YCKOpeHus mena npu pagHoycKopeHHoM 1 https://m.edsoo.ru/IKKINJFO8 SKCHEPUMEHTHI.
08UMCEHUU NO HAKTIOHHOU NIOCKOCHIU)

8 CBobOoanoe nagenue ten. OneIiTel ['anues 1 https://m.edsoo.ru/NMQA4GGEOQ
PaBHOMEpHOE ABHMKEHHUE TIO OKPY>KHOCTH.

9 [lepuon u yactora obpamenus. JIuneinas u 1 https://m.edsoo.ru/PVRBIDTTH
YIJIOBasi CKOPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE 1 https://m.edso0.ru/OSLFGWEZY

B3aumoneiicrBue Te1. 20 yacos
11 [lepse1it 3akoH HeroToHa. Bextop critbl 1 https://m.eds00.ru/TADTURL3K H3y4yeHue 3akOHOB



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K

Bropoii 3akon HeroToHa.

12 . https://m.edso0.ru/5A28NGVEV
PaBHopelicTByrOIas cuiia
T i H .C

13 PETHIL SAKOH HIHIOTOHA. L YHepHOsint https://m.edsoo.ru/XPFYG64RM
cuI
Pemenue 3agau Ha CHEHMUE 3a

14 HICHHE SaAat Ha TIPHMCHEHHIC SaKoHop https://m.edso0.ru/GEM2S4HK9
Hprorona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemenue 3amau no teme «Cuina ynpyroctu» https://m.edsoo.ru/HML1AMN12
JI

17 abopamopnas paboma «Onpedenenue https://m.eds00.rW/T4APAJAFV1
HCECMKOCIU NPYHCUHBL)

18 Cuna tpenus https://m.edsoo.ru/B4AWPRAS8I7

19 Pemenue 3agau no reme «Cusa TpeHUs» https://m.edsoo.ru/PJDH2DCIOT
JI,

20 ubopamopnas padoma «Onpedenenue https://m.eds00.ru/C56RDBKXE
KoIghpuyuenma mpenusa cKonbHceHUn)
P 3 H .

91 eIIeHHE 3a/1a4 10 TeMe «3akoHbl HpioToHa httos://m.edsoo.ru NV T3T38KBU
Cuna ynpyroctu. Cuiia TpeHUS »
Cuiia TSDKECTH U 3aKOH BCCMHUPHOTO

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO https://m.edsoo0.ru/MEETXGF6Q
ImaacHus
Ypok-koHpepeHus «/[BrkeHne el BOKpYyr

23 rpaButaunoHHoro neHTpa (Conxnevynas https://m.eds00.ru/BLGGQ9259
cucreMa). ['amakTuxkm
Pemenue 3anau i C

24 AL TIO TEME (CHIa TAACCTH 1 https://m.edsoo.ru/V02GV8YAT
3aKOH BCEMHUPHOTO TATOTEHUS
[lepBas kocMHu4ueckas CKOPOCTb.

25 P FHECKAR CROPOCTE https://m.eds00.ru/563XRG6ED
HesecoMocTs u neperpysku
PaBHOBeCue MaTepuaJIbHOU TOUKHU.

26 AbconoTHO TBEpI0€E Teslo. PaBHOBecHe https://m.edsoo.ru/AONEMB459

TBEPAOTO TeJa C 3aKPEIJIEHHONW OChIO

Hprorona Ha npumepe
KOCMMYECKUX MUCCUI
(marpuotnyeckoe
BOCIIUTaHKE), AaHAJIN3
CIIOPTUBHBIX PEKOPAOB
(MexaHuKa)
Xapakrepu3oBaThb
rio0anbHbIe MPOOIEMBI,
CTOsIIIME TIepest
YeJI0BEYECTBOM:
SHEpPreTUIECKHE,
CBIPBEBBIE, HKOJIOTHYECKHE,
U poJib GU3UKHU B PEIICHUH
ATUX MPOOIIEM.
O0BACHATDH PUHITUITBI
paboThl U XapaKTEPUCTUKH
M3YyYEHHBIX MAIlliH,
npUOOPOB U TEXHUYECKHX
YCTPOMCTB.
CamocTosiTe/IbHO
MJIAHUPOBATH U
NPOBOANTH (QU3NIECKHE
HKCHEPUMEHTHI.



https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459

BpaieHusi. MoMeHT cwibl. LleHTp TsxecTn

PaBHOBeCcue MaTepualbHONW TOUKH.
AbcomoTtHO TBEpIoE Teno. PaBHoBecue

27 B . " 1 https://m.edsoo.ru/GAMQWA4SLS
TBEPIOTO TeNa € 3aKPEIIEHHOW OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsxkecTn
Pemenue 3aga4 no reme « MOMEHT CHJIBIL.
28 8 1 https://m.eds00.ru/0QISN205C
HenTtp TsKECTI
IToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
29 «MexaHn4yecKkoe JBHKEHHUE. 1 https://m.edso0.ru/8D7SUV X5J
BzaumopeiicTBre Tem»
Konmponsnaa paboma no meme
30 «Mexanuueckoe osuicenue. 1 https://m.eds00.ru/J1BOUJ2YG
B3aumooeiicmeue meny
3akonbl coxpanenusi. 10 yacos
Pa6ora Hag ommOkamu. mmymnbe Tena. Hcnons3oBaTh 3HAHUS O
NmMnynbe cuibl. 3aKOH COXpaHEHUS MEXaHHUYECKHUX SIBJICHUSIX B
31 Y p 1 https://m.edsoo.ru/7PI5BWQD2 N
HMITYJIbCa. YIIPYTroe U HEynpyroe ITOBCEIHCBHOM JKU3HU IS
B3aUMOJIEHCTBHE oOecrieyennst 0€30MacHOCTH
Pemenne 3aga4 1mo teme «3akoH TpH OOpAIICHNH C
32 8 1 https://m.eds00.ru/LQOBEHSFY .
COXPAHECHHUS UMITYJIHCA npubopamu u
VYpok-koHbpepeHius «PeakTuBHOE TECXHUHCCKIMU
33 1 https://m.edsoo.ru/3UH32H4RL =
JBIDKEHUE B TIPUPOJIC U TEXHUKE)» yCTpoucTBamu, JUra
COXpaHEHHs 310PO
34 Mexanudeckasi paboTa U MOITHOCTb 1 https://m.edsoo.ru/FCOHVOY XP P JIOPOBBA 1
PaG cOOII0ICHNSI HOPM
a00Ta CHJIBI TSXKECTH, CHIIBI TOCTHU U
35 yipy 1 https://m.edsoo.ru/Y4H20MDHI OKOJIOTUYECKOTO MOBEACHUA
CHUJIBI TPCHUS N
B OKpYXaroIieu cpene.
Jlabopamopunas paboma «Onpedenenue CaMOCTOSTENLHO
adomwl cunvl mpeHus nPpu PA6HOMEPHOM
% P P pup P 1 https://m.eds00.ru/609HFE1P8 IUIAHUPOBATH M IPOBOJHTH
08uUdICEHUU meld O 20PU3OHMATIbHOU dusmueckue
noeepxuHocmuy IKCIIEPUMEHTEI.
37 CBs13b 2Hepruu 1 padoThl. [loTreHnmanbHast 1 https://m.edsoo.ru/ZIFB7L5EF



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF

SHEprus

Kunernueckas sneprus. Teopema o

38 . 1 https://m.edsoo.ru/\WKXL7NXVR
KUHETHUYECKOMN SHEpTUu

39 3aKOH COXpPaHEHUS SHEPTUU B MEXAHUKE 1 https://m.edsoo.ru/FMM2S69EB
Jlabopamopnan paboma «HU3yuenue

40 pATOPIAn p Y 1 https://m.eds00.ru/0TVK8KIXB
3AKOHA COXPAaHeHUs IHePIUU»

Paszgen 2. Mexannueckue Koie0anus M BOJHLBI. 15 yacoB
Mexann4yeckue KojaedaHusi. 7 4acoB
KonebaTenpHo€ NBUKEHUE U €TI0 dopMupoOBaTH

a1 A 1 https://m.eds00.ru/3EQ3BHBZ3 pMup
XapaKTEePUCTUKU HE0OXOAUMOCTh Pa3yMHOTO
3aryxaromue Konedanus. BeiHyXIeHHbIC HCIIOJIb30BaHHA

42 RO TR 1 https://m.edso0.ru/1I3ZKD2M12 o
koseOanus. Pezonanc AOCTHIKCHHH HAaYKH H

43 MareMaTnuecKkuil 1 NpyKMHHBIA MAsITHUKH 1 https://m.edso00.ru/0O71PZDM11 TexHOIOTHI ZULA

JAIbHEMIIETO pPa3BUTHS
VYpok-uccienoBanue «3aBUCUMOCTh 5
YeJI0BEUECKOro OOIIECTBA,
44 neproja KonebaHui OT )KECTKOCTH 1 https://m.edsoo.ru/BACAGR4KS .
yBa)K€HHE K TBOPIIAM HAYKU
MIPYXUHBI U MAacChl Tpy3a»
0 1 TeXHUKU. O0BACHATH
€BpalCHUE YHEPTUU TTPU MEXAHUIECKUX

45 peppatil PHIITIP 1 https://m.eds00.(/RPN7BUG55 | MPHHLMIE! paGoTh! 1
KoJIeOaHUsIX

XapaKTEePUCTUKU
Jlabopamopuaa paboma «Onpedenenue M3yYCHHBIX MALLKH,

46 yacmomaul u nepuooa Koaedbanuii 1 https://m.edso0.r/FVIY2NUGC | hy60pos 1 TexHIdecKnX
HPYHCUHHO20 MAAMHUKA) YCTPOIHCTB.
Jlabopamopnas pavoma «llposepka CamocTosiTe/IbHO
He3aeucuMocCmu nepuooa Koaedanui IJIAHUPOBATH U

47 P 1 https://m.edsoo.ru/6YGEHW8DT P
2py3a, n00BeuIeHH020 K HUmMU, Om Maccol NMPOBOIUTH (HU3HUECKHC
2py3a» 3KCHEPUMEHTBHI.

Mexanu4yeckue BOJIHbI. 3BYK. 8 yacoB
Mexanunyeckue BoaHbl. CBOICTBa HN3yyenue npyuHIMUIIOB
48 MeXaHW4YeCKHUX BOJIH. [IpooabHbIC 1 1 https://m.edso0.ru/QHBQ3USXYV | paboThl paauo,

IOMNIEPCYHBIC BOJTHBI

TeJNEBUACHHS, MOOMIIBHOM
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Ypoxk-koHpepeHus «MexaHn4ecKHue BOTHBI

CBSI3M (CBSI3b)

49 . N https://m.edsoo.ru/6PNOHXSJA
B TBEpAOM Tene. CelicMuueckre BOJTHBI XapakTepu3oBaTh
50 3Byk. PacnipocTpaHeHue U oTpaxeHHE 3ByKa https://m.edsoo.ru/NTZLRXDB5 CUCTEMHYIO CBA3b MEIKIY
Ypoxk-uccnenoBanue «Habmronenue OCHOBOLIOJIATAIOIIMMU
ol https://m.edso00.ru/SRPRGGZV8 HAYYHBIMHU TOHSTHSIMH.
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI»
r HUcnoab3oBarh
OMKOCTb 3BYKa U BbICOTA TOHA.
52 P EIK https://m.edso0.ru/AOY3HSN3G | mosy4yeHHbIC 3HAHUS B
AKyCTHYECKHI pe30HaHC .
MIOBCETHEBHOM JKU3HU NIPU
Ypok-KoH(pepeHIUs «YIIbTPa3ByK U
53 P dep passy https://m.eds00.ru/AU3Z0S07U oOpaleHuH ¢ mpHOoOpamMu 1
MH(Pa3ByK B IPUPOJIE U TEXHUKE» R ——
[lonroroBka Kk KOHTPOJIBHOU paboTe MO TEME YCTPOHCTBAMH, ISt
54 «3aKoHbI coOXpaHeHus. MexaHudeckne https://m.edso00.ru/7YAJAVS57M COXPAHEHHS 310pOBbS 1
KOJIeOaHUsI U BOJIHBI” COBITIOICHHS] HOPM
Konmponvnaa paboma no meme «3axomnvi 9KOJIOTMUYECKOI 0 TIOBEICHUS
55 coxpaneHnun. Mexanuueckue Koie0anus u https://m.edsoo.ru/ZVD7Z44VH B OKpYXarouieu cpene.
60JIHBL)
Pa3nes 3. DiIeKTPOMAarHMTHOE MOJI€ M 3JIeKTPOMAarHUTHbIE BOJIHBI. 6 4acoB
Pabora Haj ommbOkamMu. DIEKTPOMarHUTHOE M3y4yeHue NpUHIMIIOB
56 moJie. DJIEKTPOMArHUTHBIC BOJTHBI https://m.eds00.ru/KAKC7HSCG | paboTsl paauo,
TEJIEBUJICHUS, MOOMIIbHOM
CBOICTBa DJIEKTPOMATHUTHBIX BOJIH CBA3H (CBA3D)
57 Hcnoab3oBaTh 3HaHMS 00
AIIEKTPOMATrHUTHBIX
VYpok-koHpepenuus «Ikana P .
SBJICHUSIX B ITOBCEIHEBHOM
2JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue
N ’KU3HH JI71 00eCTIeYeHns
58 3JIEKTPOMATrHUTHBIX BOJIH JUISL COTOBOU https://m.edsoo.ru/7E1J2VY03
0€30macHOCTH PU
CBASHY oOparieHun ¢ mpudopaMu 1
TEeXHUIECKUMH
Ypok-uccneoosanue «H3zyuenue ceoiicme yCTpOHCTBAMH, IS
INEKMPOMACHUMHDBIX 6OTIH C HOMOULBIO COXpaHEHHS 3710pOBbS U
59 P “ https://m.edso0.ru/SHN7BSEB4 P Aop

MOOUNIbHO20 menedonay

COOJTIOICHUST HOPM
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Pemenne 3a71a4 Ha ONpCACICHUE YaCTOTEI U

OKOJOIrn4CCKOro nmoBCACHUA

60 JUTHHBI 3JICKTPOMArHUTHOHN BOJTHBI 1 https://m.edsoo.ru/WIGCO6QSN B OKPY?KalOIIEeH cpesie.
IpuBoauTh NpUMepbI
BIIMSTHUS DJICKTPOMArHUTHBIX
W3JIy4eHUH Ha KUBbIE
DneKTpoMarHuTHas IpUpPoia CBETA. OpraHU3MBL.
61 P PHP . 1 https://m.edsoo.ru/ZFGOBMGFX C
CxkopocTts cBeta. BonHoBBIE CBOWCTBA cBETA aMOCTOATEJILHO
MJIAHHPOBATH U MPOBOAUTH
¢du3MgecKre SKCIePUMEHTHI
Pa3nes 4. CBetoBble siBjIeHUd. 15 yacoB
3aKoHBI pacnpocTpaHeHus cBeTa, 6 YacoB
Hcrounuku ceeta. [IpsamonuHeitHoe AHAJIHU3 ONTHYECKUX
62 pacrpocTpaHeHue cBeta. 3atMeHus CollHIa 1 https://m.edsoo.ru/NLIADWAXN | ipuOOpoB B OBITY U
u Jlynsl TEXHHKE (LIEHHOCTb
3akoH oTpakeHus cBeTa. 3epkana. Pemenue TEXHHKH), Pa3/0KCHHE
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKCHUS 1 https://m.eds00.ru/QONUKCDOB | 0e110ro cBera B CIICKTp —
CBeTa ¢popmupoBanue
IIpenomienye cBeTa. 3aKOH TIPETOMICHHS httos: SCTCTUICCKOTO BOCHIPUATIS
64 cpera 1 ttps://m.edsoo.ru/NF1PZFEV3 ®opMupoBaTh
HE0OXOIMMOCTh Pa3yMHOTO
IlosiHOE BHYTpEHHEE OTPAKEHUE CBETA.
HCIIOJIb30BaHUs
65 Hcnonp3oBaHue OJTHOTO BHYTPEHHETO 1 https://m.edsoo.ru/FZ7THV6E2W .
JOCTH>KEHUM HAYKH U
OTpa)kKeHUS B ONTHUYECKUX CBETOBOAAX .
TEXHOJIOTH JJ1s1
Jlabopamopnas paboma «Hccnedosanue NATbHEHIIEro PasBHTHS
3aeucumMocmu y2na npeiomieHus
66 yeranp ) 1 https://m.eds00.ru/R800IT10S 4eJI0BEYECKOr0 OOIIECTBA,
C6€mo6020 iyua om y2ina na0eHus Ha yBANEHHE K TROPIAM HAYKH
2panuye «8030yX-CMeK10»»  TEXHHKIL
CamocTosiTe/IbHO
VYpok-koubepennus «Hcnonbp3zoBanue
67 IIOJIHOT'O BHYTPEHHETO OTPAKECHMS: 1 https://m.edso0.ru/0L9F63ZRU TIAHHpOBATE 1
NPOBOAUTH (PU3NIECCKHE
CBETOBO/Ibl, OIITUKOBOJIOKOHHASI CBSI3b)»
9KCIIEPUMEHTHI
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JIMH3bI M onTHYeCKHEe NPUOOPHI, 6 YacoB

68 JIun3zel. OnTHueckas cuiia JIMH3bI 1 https://m.edsoo.ru/ZV702L97F XapakTepu3oBaThb
69 [TocTpoeHue n3o0paxxeHuit B THH3aX 1 https://m.edsoo.ru/MWU2YHLIN | CUCTCMHYIO CBsI3b MEKIY
Jlabopamopnas paboma «Onpeodenenue OCHOBOTIOTTATAFOIIIMMU
70 POKyCcHO20 paccmoanus u OnMuYecKoll 1 https://m.eds00.ru/3XTVNZNJJ HAyTHBIMH TIOHATHAMH.
CUIbL COOUPAIoOwell TUH3bL) Henonn3oBaTh
MOJIy4eHHbIC 3HAHUS B
VYpoxk-koHpepeHuus «OnTuyeckue ya .
71 5 1 https://m.edso0.ru/KKVRKOP3D [IOBCEITHEBHOU KU3HHU IIpU
JIUH30BBIE TPUOOPHI»
Prbop oOparieHuu ¢ npudbopamMu 1
72 I'na3 kak onrtuyeckas cucreMa. 3peHue 1 https://m.edsoo.ru/KP1ACIOPW
TEXHUYECKUMU
VYpok-koHpepenuus «Jlepexrsr 3penus. Kak 7
73 P Qeperuuns «Jled P 1 https://m.edsoo.ru/ZKWLQ3CHI YCTpOUCTBAMH, JUTA
COXpaHUTb 3pEHUE» COXpaHEHHUs 310POBbs
Paznoxenue 6es10ro cBera B CleKTp, 3 yaca
Pasnoxxenue 6enoro ceeta B crieKTp. OMbITHI Hcnonb3oBath
74 Hetorona. CrnoxxeHne crekTpalibHbIX 1 https://m.edsoo.ru/ZPREN4D5V IIOJIy4CHHBIC 3HAHUS B
uBeToB. [{ucnepcus cBera IIOBCEIHEBHOM JKHU3HU
Jlabopamopnas paboma «Onsimol no AHaJIN3 ONTHYCCKUX
aA3710J1CEHUI0 01020 ceema 6 CHeKmp u npubOpPOB B OBITY U
75 £ P 1 https://m.edsoo.ru/E5I8L6TCH
8OCNPUAMUIO YBema NPeoMen o8 npu ux TEXHHKE (LIEHHOCTH
Haba0eHuu uepes yeemoevle Puabmpul» TEXHUKH), Pa3II0KCHNUE
Ypok-npakTukyM «BoIHOBBIE CBOKWCTBA Gexnoro caera B CrIEKTp —
76 CBETA: JUCIEPCHs, MHTEp(PEPEHIUS U 1 https://m.edsoo.ru/A1F3HB8Y9 }opmuposanue
TadpaKIs ACTETHUUYECKOTO BOCTIPUSITHUS
Paznen 5. KBantoBble siBjieHus1, 17 yacoB
Hcnyckanue ¥ NOrJiomeHue cBera aToMmom, 4 yaca
Omneitel Pe3epdopa u mianeTapHast MOJETb HN3y4yenue
77 pdopa P A 1 https://m.edso00.ru/P922QVFIV Y
aToMa PaarOaKTUBHOCTH B
78 Iloctynater bopa. Moneins aroma bopa 1 https://m.edso00.ru/OBJPHE0G?2 npupoje u ObITy
Hcnyckanue 1 NOTJIOUIEHUE CBETa aTOMOM. (sxonoruraeckoe
79 1 https://m.edsoo.ru/MILRTHPCO
KBantbl. JIuHeiuaTbie CIEKTPBI BOCIIMTaHKE), 06CyKICHHE
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Ypok-npakmukym «Haonrwoenue

MIEPCIIEKTHUB SAEPHON

80 1 https://m.edsoo.ru/7NCLNW296
CHEeKmpo6 UCHYCKAHUA) SHEPreTUKHU (IHEPreTuKa)
CTpoeHue aTOMHOIO s1/Ipa, 7 4acoB
PaanoakTuBHOCTB U €€ BUBI IIpuso, e
81 A A 1 https://m.edsoo.ru/22H32JWLM PHBOHTE HpHMEpbI
BIIUSTHUS PaTHOAKTHBHBIX
Crtpoenune atomHoro sjpa. Hykimonnas U3IIy4EHUH Ha KUBBIC
82 MO/IEITb 1 https://m.edso0.ru/IRVFSKOFK OpraHU3MBl.
IToHuMAaTH TIPUHITUIT
PasinoakTMBHBIE NpeBpaleHus. U30Toms! _ JICHCTBHS JI03UMETPA 1
83 1 https://m.edsoo.ru/RA796 TPSP PA3IYATE YCIOBHS €ro
. WCIIOIb30BaHMUS.
Pemenue 3agau 1o treme: «PagnoakTuBHbIE
84 IIpEBpaILEHUs» 1 https://m.edso0.ru/WX2HQP2S6 Honumare sxonormieckue
poOIeMbl, BOSHUKAIOITIE
a MIPU UCTIOJIb30BAaHUH
€pHoJI TToTypacnaza
85 PHOA TOIYP A 1 https://m.edsoo.ru/WZDJCOES87 aTOMHBIX AJIEKTPOCTAHIINH,
v P Y TIyTH PEIICHUS 3TUX
ok-kKoH(pepeHuus «PagnoakTuBHBIC
86 P (eper a 1 https://m.eds00.ru/X1J4002C4 npO6IIeM, MePCIeKTHBEI
W3ITydeHUs B TIPUPOJIE, METUIINHE, TEXHUKE) T p—.
Pabota c Texctamu o reme «KBaHTOBas 1
87 1 https://m.edsoo.ru/W7IE16NU8 YHPpaBIACMOro
sepHas pu3ukay TEPMOSIZIEPHOTO CUHTE3a
SAnepHblie peaknuu, 6 yacos
SnepHble peakiuu. 3aKOHbI COXPAHCHUS N3yueHue
88 il peartt P 1 https://m.edsoo.ru/YOQ2XMKOOQ y
3apsIIOBOTO U MAaCCOBOTO YHCEI pPaanoaKTUBHOCTHU B
DHeprus cBA3U aTOMHBIX sizep. CBs3b IPUPOJC 1 OBITY
89 1 https://m.edsoo0.ru/NSTEUFIO3
MacCChI U DHEPTHH (aK0sIOTHYECKOE
OcyxneHue
Pemenue 3anau no reme «Snepueie BOCIMTAHHE), O
90 1 https://m.eds00.ru/0D4KHLQA4T i
peaKium NEPCTIEKTUB SIePHOU
Peaknuu cuHTe3a U JeaeHUs sae PHEPTETHKH (IHEPreTHKa).
91 p." 1 https://m.edso0.ru/RMBFOQBND7 | TIoHMMATh dKOJIOTHYECKUE
WcTtounuku sHeprun ConHua v 3BE311
PO0OJIEMBI, BOSHHKAIOIIHEC
92 VYpoxk-koH(pepeHLus «SlaepHas sHepreTuka. 1 https://m.edso0.ru/QTNWFW90Q
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JIeficTBHS painOAKTUBHBIX U31y4YE€HUN Ha
JKUBBIE OPraHU3MBbI»

O000111eHNE U CUCTEMATU3ALNS 3HAHUM 110
TeMe «DIIEKTPOMAarHUTHOE TIOJIE.

IIpY UCIIOJIB30BAHUN
ATOMHBIX IEKTPOCTAHIINM,
U IIyTU PELIEHUs ITUX
npobyem

93 1 https://m.edso0.ru/TBOXB9TUO
DNeKTpOMarHuTHHIE BOTHBL. KBaHTOBBIC
SABJICHUS»
Paznen 6. [loBTopuTeIbHO-000011IaI0IIUIT MOAYJIb, 9 YacoB
[ToBTOpenue, 06o6menue. JlaboparopHsie BocnutbiBaTh
94 paboTsl 1o Kypey «B3aumozeiicTBue Temy. 1 https://m.edsoo.ru/2GFCLJOJJ MMO3HABATEIIHHYIO
[MoaroToBka K CTaHAAPTH3UPOBAHHOW pabOTe MOTHUBAIMIO ITKOJHHUKOB;
95 Cmanoapmusupoeannasn paboma 1 https://m.edsoo.ru/SUTJAFD6U CucremaTu3anys 3HAHUH,
[ToBTOpenue, o0o0meHue. Pemenne nogrotoska k OT'S:
96 pacyeTHBIX M KAYeCTBEHHBIX 3a/1a4 110 TeMe 1 https:/m.eds00.r/MMINLZOSQ | PetieHHe KOMOHEHPORaHHLIX
«TemnoBbIe MPOIECCHI 3a]1a1, IPOCKTE! «Du3nKa B
npoeccusx»
[ToBTOopenue, 06o0meHe. Pemenne
DopMHUPOBATH
97 pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 110 TEME 1 https://m.edsoo.ru/H7THKU30G3
. HE00XOIUMOCTh Pa3yMHOTO
«KIIJI TemIoBBIX ABUTATEIICH) .
WCTIOJIb30BaHUS JOCTHKEHUH
[ToBTOpenwue, o6o0meHue. Perenne HayKH M TEXHONOTHH JUst
98 pacyeTHBIX ¥ KAUeCTBEHHBIX 3a/1a4 TI0 TeMe 1 https://m.edsoo.ru/XP2HRNAY4 NATBHEHIIEro PA3BHTHS
«KII]I 3mekTpoyCcTaHOBOK YEJIOBEUECKOrO 0BIIECTBa,
IToBTOpenue, 06061IeHNe. JITabopaTopHbIE
99 P " patop 1 https:/m.eds00.ru/FK30FNRHX | YBA?KCHHC K TBOPUAM HAyKH
pa60TLI 110 KypCy «CBETOBBIE ABIICHUN» u Texaukd. O0LICHATDL
IToBTOopenue, 0000menne. Pabora ¢ TekcTamu MPUHIUIEI pa00OTHI U
100 P n 1 https://m.eds00.ru/91XS3CXDT PHER P
10 TeMe «3aKOHbI COXPAHEHHS B MEXaHHKE) XapaKTePUCTUKU U3yUCHHBIX
ITosTOpenue, 00001IeHNe. PaboTa ¢ TEKCTAMH MallKH, TPHOOPOB 1
101 P » 1 https://m.eds00.ru/L3YKVIINT N
o Teme «KonebaHus 1 BOTHBDY TEXHUYCCKUX YCTPOUCTB.
[ToBTOpenue, o0o6meHue. Padbora ¢ TekcTamu
102 P R 1 https://m.eds00.ru/LG3271SQ6
1o TeMe «CBETOBBIC SIBIICHUS
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MMPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM ITPOTPAMMBI OCHOBHOTI'O

OBULIEI'O OBPA30OBAHUSA
7 KJIACC

Kon . .

IIpoBepsiemble npeAMeTHbIE Pe3ybTAThl 0CBOCHHS OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 001LIEro
RESRSpESaES oOpa3zoBaHus
pe3yJibTara

11 YICTIONTb30BATh U3yUEHHBIC MOHITHS

12 pa3nuyaTth SIBICHUS MO OMUCAHUIO X XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (hrusnyeckoe
SIBJICHHE
pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PM3UUECKUX SIBICHUI B OKpY’XKAalOIIEM MHUpPE, B TOM 4ucie (pu3ndecKkue sBICHUS B

1.3 NpUpOJe, TPU STOM IEPEBOAMTH IMPAKTHUYECKYIO 33Jady B y4eOHYIO, BBIICNATH CYIICCTBEHHBIE CBOMCTBA (TPU3HAKH)
(bU3MYECKUX SIBICHUN
OIUCHIBATh U3yYEHHbIE CBOIMCTBA TeJ U (U3NYECKUE SBICHUS, UCTIONbB3Ys (PU3NUECKUE BEIIMYUHBI, IPU OMUCAHUM NTPABUIBLHO

14 TPaKTOBaTh (PU3MUYECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, UX O003HAUEHUS M €AMHUIBI (PU3MUECKUX BEIMYMH, HAXOJIUTh
(bopMyIbI, CBS3BIBAIOIIME JAHHYI (H3UYECKYI0 BEIMYMHY C JAPYITHMMH BEIMYHMHAMH, CTPOHUTH TpadUKH H3y4eHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYUH

15 XapaKTepu3oBaTh CBOWCTBA Teld, (U3NYECKHE SBICHUS M IPOLECCHI, UCMONb3Yysd H3yYCHHbIE 3aKOHBI, MPU 3TOM JaBaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €I0 MATEMaTHYECKOE BbIPAKEHHUE
OOBSICHATh (PU3MUECKUE SIBJICHHS, IPOIECCHl W CBOMCTBA TEJ, B TOM 4YHCIE W B KOHTEKCTE CHUTYaIlMid MPAKTHKO-

1.6 OPHEHTUPOBAHHOTO XapaKTepa: BBISIBIATH IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BCHEHHE U3 | — 2 IOTHYEeCKHX IIaroB
c onopoi Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTHU
pemaTh pacu€THble 3aauu B 1 — 2 neicTBUs, MCIONb3Ys 3aKOHBI U (hOPMYJIbl, CBS3bIBaIOIIME (PU3NYECKUE BEIHMUMHBI: Ha

17 OCHOBE aHajM3a YCJIOBUS 3aJaud 3alUChIBATh KPATKOE YCIIOBUE, MOACTaBIATH (PU3NUECKUE BEIMUYMHBI B (DOPMyIbl U
MIPOBOJUTH PACUEThl, HaXOAWTh CIPABOYHBIC JaHHBIC, HEOOXOIMMBIC Ul PEIICHHs 3a]ad, OLUEHHBATH PEaJTHMCTUYHOCTD
MOJTy4eHHOW (PU3UYECKON BETMUNHBI
pacro3HaBaTh MpPOOJEMbI, KOTOPble MOXHO PEIIUTh MPU HOMOLIM (PU3MYECKUX METOAOB, B OINUCAHUU HCCIEIOBAHUS

1.8 BBIJICJIATh IPOBEPSEMOE MPENIOIOKEHHE (TUIIOTE3Y), pa3InyaTh U MHTEPIPETUPOBATh IOIYYEHHBIH pe3yiabTaT, HaXOJUTh
OmMOKH B XOJI€ OTIBITA, IeJaTh BBIBOKI 110 €T0 PE3yJIbTaTaM

1.9 IIPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUM MM (U3NYECKUX CBOWCTB Tel: (OPMYIUPOBATH MPOBEpSEMbIE




MIPENINOJIOKEHNS, COOMpaTh YCTAHOBKY M3 IPENJIOKEHHOTO0 O0OpYJOBAaHMS, 3alUCBIBATh XOJ OMNbITa U (OPMYJIHPOBATH
BBIBOJIBI

1.10

111

BBITIOJHATH MPSIMbIE U3MEPEHHUsS C UCTIONB30BAHUEM aHAJIOTOBBIX U MU(POBBIX MPUOOPOB, 3aMKUCHIBATEH MMOKA3aHUS IPUOOPOB
¢ Y4€TOM 3aJJaHHOU aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEIOBAaHUE 3aBUCUMOCTH OAHON (PM3UYECKOM BETUYMHBI OT JIPYrOi C MCIOIb30BAHUEM MPSIMBIX U3MEpPEHUH,
y4acTBOBaTh B IUIAHMPOBAHMM Y4E€OHOIO MCCIEIO0BaHUSA, COOMpPATh YCTAHOBKY M BBINOJHATh HM3MEPEHMsSI, CIEays
MIPEUI0KEHHOMY IIJIaHy, (PUKCHPOBATH PE3YIbTAThl MOTYYSCHHOHN 3aBUCUMOCTH (PU3MUYECKUX BEJTHMUUH B BUJIE MPEIOKEHHBIX
TabauI U rpaduKoOB, JAeIaTh BEIBOBI 10 PE3yJIbTaTaM HUCCIIEOBAHUS

1.12

IMPOBOAWUTE KOCBCHHBIC H3MCPCHHA (bHSI/I‘—ICCKI/IX BCJIMYHH, CJIICOYA Hpe)IJ'IO)KGHHOI\/’I HHCTPYKIUHU: IIPpU BBIIIOJHCHHUHU
H3MepeHHfI CO6I/IpaTb OKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIYHUCIATH 3HAYCHHUC MCKOMOM BETUIHHBI

1.13

coOroaTh MpaBuiia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOPHBIM 000PYA0BaHUEM

1.14

YKa3bIBaTb NPUHIUIIBI JEHUCTBUSA HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB, XapaKTCPU30BaTh MPUHIUIIBI JIEHCTBUSA HN3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB C IMOMOIIbKO HUX OIIMCAHMA, UCIIOJB3Yyd 3HAHHA O CBOMCTBaxX (bl/IBI/I‘IeCKI/IX SIBJICHUH U
HeO6XOI[I/IMBIe (1)I/ISI/II‘IGCKI/I6 3aKOHBI 1 3aKOHOMECPHOCTHU

1.15

MPUBOJNUTH TIPUMEPHI (HAXOIUTh HWH(MOPMAIMIO O TpPUMEpPax) MPAKTUIECKOTO HCIOJB30BaHUA (PU3MUYECKUX 3HAHUHA B
MOBCETHEBHOM >KM3HU Ui oOecrieueHHst 0€30MacHOCTH MpU oOpaleHud ¢ MpuOOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpPaHEHHMS 3/I0POBbs U COOJIIOJICHHS HOPM SKOJIOTHYECKOI 0 TIOBEICHNUS B OKpYXaroleil cpene

1.16

OCYIIECTBIATH OTOOP MCTOYHUKOB MH(pOpMaLuu B ceTH MHTepHET B COOTBETCTBUM C 3aJaHHBIM IOWCKOBBIM 3allpOCOM, Ha
OCHOBE HMMEIOUIMXCS 3HAHUM M MyTEM CPAaBHEHMsI PA3IUYHBIX MCTOYHUKOB BBIICNATH MH(GOpPMalMIO0, KOTOpas SBISETCS
MIPOTHBOPEYMBOM M MOXKET ObITh HEJIOCTOBEPHOM

1.17

UCIONIb30BaTh TPU BBHIMOJTHEHUHM YUYEOHBIX 3aJaHHi HAYYHONONYJISPHYIO JHUTEpaTypy (U3HUECKOTO COJEpKaHus,
CIpaBOYHbIE MaTepuaibl, pecypcbl ceTu HTepHeT, BirageTh NpuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIUK U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHBIE KpAaTKUE NHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HMCTOYHUKOB HH(OpMaIuu
(U3NYECKOro copep)KaHus, B TOM YUCIIEe MYOJUYHO JeNaTh KPAaTKUE COOOIICHHUS O pe3yiabTaTax MPOEKTOB MM Y4eOHBIX
UCCIICIOBaHUM, MPHU 5TOM TI'PAaMOTHO HCIOJB30BaTh WM3YYCHHBIH TMOHATHUHHBIA ammapaT Kypca (HU3HKH, COIPOBOXKAATH
BBICTYIUICHHE TIpE3CHTAIMEH

1.19

NpU BBIMOJHEHUHM YYEOHBIX MPOEKTOB W HCCIEAOBAHMHA paclpenessaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJIEHHBIMU 3a/ladyaMy, CJIEAUTh 3a BBIIOJIHEHUWEM IUIAaHA JEHCTBUM, aJleKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJaja B
JEeATEIIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBAs MHEHUE OKPY/KAIOIINX




8 KJIACC

Kon
IIpoBepsiemble MpeMeTHbIE Pe3yabTAThI OCBOECHHSI OCHOBHOIW 00pa30BaTeJbLHOIM MPOrpaMMbl OCHOBHOTO 00IIIET0
NPOBEPSIEMOT 0
o0pa3oBaHus
pe3yJabTara
11 WCIIOJIb30BaTh TIOHATHUS
12 pa3auyaTh SIBICHUS 110 OMMMCAHUIO X XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, JICMOHCTPHUPYIONIUX JTaHHOE (hU3HUECKOE
SIBIICHUE
pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUYECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B TOM 4ucie (U3NYeCKHe SIBICHUS B
1.3 NpUPOJIe, TIPU ITOM IEPEBOAMTH IMPAKTHUYECKYIO 3aJady B y4eOHYIO, BBIICNATH CYIICCTBEHHBIC CBOWCTBA (TPHU3HAKH)
(hbUBUYECKUX SBICHUN
OIHMCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (DU3UYECKHE SIBIICHUS, UCTIONB3YsI PU3NICCKUE BETHUNHBI, TPH OMUCAHUH MTPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMbIX BEIUYHH HAUCHUS W CIAMHUIBI (PU3MUYCCKUX BEJIUYMH, HAXOJIUTh
14 AKTOBA 3UYECKHH CMBICII HCIOJIb3Ye e , 0obo3Haue e 3UYECK e , Haxo
(bopMyIbl, CBS3BIBAIOIIME JAaHHYI (PU3UYECKYIO BEIMYMHY C JIPYITMMH BEIMYMHAMH, CTPOUTHh TPAPUKU H3YYCHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEINIHH
15 XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUYCCKUE SIBJICHUS WM IPOIECCHI, UCIOJB3Yys W3YYCHHBIC 3aKOHBI, NP ITOM JaBaTh
CJIOBECHYIO (DOPMYTHPOBKY 3aKOHA M 3aITUCHIBATH €TI0 MATEMATHYECKOE BHIPAKEHUE
OOBSICHATh (PU3MUECKUE MPOIECCH U CBOKMCTBA TEJ, B TOM YKCJIEC U B KOHTEKCTE CUTYAIMid MPAKTUKO-OPHEHTHPOBAHHOTO
1.6 XapakTepa: BhISBISATh IPHYMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBCHEHHE M3 | — 2 JTOTHYECKUX IAroB ¢ momomipo 1 — 2
M3YYCHHBIX CBOMCTBA (PH3UIECKUX SBICHUH, (H3NICCKUX 3aKOHA MITH 3aKOHOMEPHOCTH
pemath pacy€THbIe 3a7a4u B 2 — 3 MEHCTBHSI, UCTIONB3Ys 3aKOHBI M (DOPMYIIBbI, CBSI3bIBAIONINE (DU3MUECKHUE BEIMYMHBI: Ha
17 OCHOBE aHallM3a YCJOBHS 3a/1aud 3alUCHIBATh KPATKOE YCIOBHE, BBISABISITH HEJOCTATOK JIaHHBIX NJISl PEUICHHs 3aJayH,
BBIOMPATH 3aKOHBI M (DOPMYJIBI, HEOOXOIUMBIE /ISl €€ PEIICHHs, TIPOBOAUTh PACYETHI U CPAaBHUBATH MOJNYYCHHOE 3HAUCHHE
(U3HYECKON BEIIMYNHBI C N3BECTHBIMH JAHHBIMU
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh TPU TIOMOIM (U3HYSCKAX METOJOB, WCIONb3ys OIMCAHUE
18 UCCIIEIOBaHUS, BBIICIATH MPOBEPSEMOE MPEIOJIOKEHNEe, OLICHUBATh MPABHILHOCTh MOPSIKA MPOBEICHUS HCCIEI0BaHUS,
JIeNaTh BBIBOIBI
MIPOBOJIUTH OMBITHI TI0 HAOIIOACHUIO (PU3UUECKUX SIBICHUH MM (U3NISCKHX CBOWCTB TEN: (OPMYIHPOBATH MPOBEPSIEMBIC
1.9

MIPENNOJIOKEHNS, COOMpPaTh YCTAHOBKY U3 MPEIJIOKEHHOrO0 00OpyIOBaHMs, OMHMCHIBATH XOJ OMNbITA U (DOPMYIHPOBATH
BBIBOJIBI




1.10

BBITIOJIHSATH TPSIMBIC U3MEPEHUS C MCTIOJb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M TATUYMKOB (PU3UUYECKUX BEIWYNH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH ¢ YUETOM 3a/IaHHOHN a0COFOTHON MOTPEITHOCTH

1.11

MIPOBONTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PU3MUYECKOW BETUYHMHBI OT IPYTOM C UCMOJIB30BaHHUEM MPSIMBIX U3MEPEHHIA:
IUTAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINIOJIHATH U3MEPEHUs, CleAys MPEeAJIOKEHHOMY IaHy, GUKCUPOBAThH
Pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH B BUJIE TaOIHIl U IpaUKOB, JAesIaTh BBIBOJBI [0 PE3yJbTaTaM HCCIIEOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBLIC HN3MCPCHHA (1)I/IBI/I‘ICCKI/IX BCJIMYMH: IIJIAHUPOBATbL H3MCPCHUA, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO
YCTaHOBKY, CJICAYA Hp@IUIO)KGHHOfI HWHCTPYKIHWH, U BEIYUCIIATh 3HAUYCHUC BECIIMYNHBI

1.13

coOIr0IaTh MpaBUiIa TEXHUKHA OE€30MACHOCTH NPU paboTe ¢ J1abopaTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh MPUHLMUIBI JIEWCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpON Ha UX OIMUCAHUS,
WCIIONB3YS 3HAHMSI O CBOMCTBAX (DU3UYECKUX SBJICHUN U HEOOXOAMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA M W3MEPUTENbHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PHCYHKaM,
COCTABJIATh CXEMBI JJICKTPUYECKUX LENEH C MOCIEAOBATEIbHBIM M IapajuIe]IbHBIM COCIMHEHUEM JJIEMEHTOB, pasinyas
yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPUUECKUX Lienei

1.16

MPUBOJIUTH MHpPUMEphl (HAXOAUTh HMH(OPMAIMIO O TMPUMEPAx) MNPAKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHHUM B
TIOBCETHEBHOM >KM3HU Uil oOecrieueHust 0€30MacHOCTH MpH OOpameHnd ¢ MpuOOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHS 3/I0POBbs U COOJIIOICHHS HOPM SKOJIOTHYECKOT 0 TIOBE/ICHUS B OKpYXKarolIeil cpene

1.17

OCYILLECTBIIATh MOMCK MH(OpMaLK (pru3nyeckoro coaepxanusa B ceTd MHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUHM U IMyTEM
CpaBHCHHA AOIOJHUTCIIBHBIX UCTOYHHUKOB BBIJACIATH PIH(bOpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpe'-II/IBOI\/II AIA MOXET OBITh
HEJIOCTOBEPHOM

1.18

UCTOJb30BaTh NPU BBIMOJHEHUH YYEeOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (HU3NYECKOrO COJEpKaHMs,
CIpaBOYHBIE MaTepualbl, pecypchl ceTn VIHTepHeT; BiageTh NpuéMaMHU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUA
nH(pOpMaIUK U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPaTKUE YCTHBIE COOOMIEHUs, 00001as nHOOPMAIHIO U3 HECKOJIbKUX MCTOYHHUKOB
(U3HYECKOTO CONEpKaHHS, B TOM YHCJIEC MYOJWYHO TMPEACTABIATH PE3YJIbTAThl MPOCKTHOW WM HCCIEI0BATEIHCKOM
JESTENBHOCTH, MPH 3TOM TPAMOTHO HCIIONH30BATh WM3YYCHHBIH MOHATUWHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHHE TTPE3CHTAIINCH

1.20

IIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBaHUN (DU3MUECKHX MPOLECCOB PacHpelessiTh 00sI3aHHOCTU B IPyMIE B
COOTBETCTBUH C IMOCTABJICHHBIMU 3aJladyaMu, CJICAUTH 3a BBIMOJHEHUEM IJIaHA JCHUCTBUI M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTb TPYIIIbI, BBICTPAMBATH KOMMYHUKATHUBHOE B3aWMOJCHCTBUE, MPOSIBIISS
TOTOBHOCTB Pa3peniaTh KOH(IUKTHI




9 KJIACC

Kon
npoBepsieMoro | IIpoBepsieMble npeIVMeTHBIE Pe3yIbTAThI OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpPaMMbl OCHOBHOTI'0 00111er0 06pa3oBaHMs
pe3yJabTaTa

11 UCIOJIb30BaTh U3yUECHHBIEC TOHATHUS

12 pa3nuyaTh SBJICHUS 10 ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHPYIOUIMX JaHHOE (U3NYECKOe
SIBJICHHE

13 pacro3HaBaTh POSBICHUE N3YYEHHBIX (PU3MUECKUX SBICHUN B OKPY)KAIOLIEM MUPE, B TOM UHucCIie (U3NYECKHE SABICHUS B IPUPO/IE,
IIPU ATOM TEPEBOANTH MPAKTUIECKYIO 33/1a4y B Y4€OHYIO, BBIJECIATH CYIIECTBEHHbBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUI
OIMCBHIBATh U3YYCHHBIC CBOWCTBA TeJ U (PU3HUECKUE SIBICHHUS, UCTIONb3Ys (pU3nUecKre BeINYNHBL, TIPH ONUCAHUHU NIPABIIIBHO TPAKTOBAThH

1.4 (M3MYECKUH CMBICI HCIIONB3yEeMBIX BEJIMUMH, O003HAUYCHMS M CAMHHIBI (DM3WYECKHX BEJIUYMH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINEC
JaHHYIO (PH3UYECKYIO BEIMUUHY C IPYTUMH BETMYMHAMH, CTPOUTH TPadUKH H3YUCHHBIX 3aBUCUMOCTEH (DPU3MIECKUX BEIUYNH

15 XapaKTepu3oBaTh CBOMCTBA TeJ, (pu3nyecKue sSBJICHUS U MPOLECCHI, UCIONb3ys W3yUEHHBIC 3aKOHBI, IIPU ATOM J1aBaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMAaTHUECKOE BbIPAXKEHUE
O0BCHATH (PU3UUECKUE MPOLIECCH U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE CUTyalluii IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:

1.6 BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHWE M3 2 — 3 JIOTMUECKUX IIaroB C MOMOIIbI0 2 — 3 HM3yYEHHBIX
CBOWCTBA (PM3MUECKUX SBICHUN, PUINIECKUX 3aKOHA UM 3aKOHOMEPHOCTH
pemaTh pacu€THble 3a7auyM (ONMparolIecs Ha cucTeMy U3 2 — 3 ypaBHEHMIi), MCIOJIb3Ysl 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOILUE

17 ¢u3nyeckye BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3a/aud 3alUChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAIOLINE MU
M30BITOYHBIC JIaHHBIC, BBIOMpPATh 3aKOHBI M (OPMYINBI, HEOOXOAMMBIC Ui PEUICHHS, IMPOBOIUTH pAcu€Thl W OICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HAYCHHS (PU3MUYECKON BEJINIHHBI
pacno3HaBaTh MpPOOJIEMBbI, KOTOpbIE MOXKHO PEIIUTh MPH TMOMOIIM (DU3UYECKHX METOJIOB, UCIOJNB3ys ONMCAHME MCCIIeOBAaHUS,

1.8 BBIICJSITH TIPOBEPSEMOE TPENOJIOKEHNE, OIEHMBATh IPABIIBHOCTD TIOpsIKAa MPOBEICHUS HWCCIENOBAaHMS, JieNlaTh BBIBOJIBI,
MHTEPIPETUPOBATh PE3YNIbTaThl HAOIIOAECHUI U OIBITOB

19 MIPOBOIUTH OTIBITHI IO HAOIIOACHHUIO (PU3MUECKUX SBICHUN MM (PU3NIECKUX CBOMCTB TEJI: CAMOCTOSTEIILHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 000PYIOBaHMS, OMMCHIBATH XOJI OIIBITA M €TI0 PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBI

110 IIPOBOJUTH IPU HEOOXOJUMOCTH CEPUIO MPSAMBIX W3MEPEHUH, ONpeAesss CpeJHee 3HAueHUue U3MepsieMol BeauuuHbl ((hoKycHoe
paccTosiHie COOMPAIOIIeH JTMH3bI), 000CHOBBIBATH BBIOOP CIIOCO0a M3MepeHUs (M3MEPUTEITLHOTO TPHOOopa)

111 MIPOBOJUTH HCCIIEIOBAaHUE 3aBHUCHUMOCTEH (DM3WYECKMX BEJIMYMH C UCIOJNB30BAaHHEM TPSMBIX HW3MEPEHUIl: IUIaHHPOBATH

HCCIIEZIOBAaHUE, CAMOCTOSITEIIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTAThI MTOJIYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEIUYHH




B BUJIE TaOJIUIM IPaQHUKOB, IENaTh BEIBOBI 10 pe3yJIbTaTaM HCCIIEIOBaHUS

1.12

1.13

MIPOBOANTH KOCBEHHBIC M3MEPEeHUS (PH3UUECKHUX BEIMYWH: TUIAHUPOBATh M3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh W3MEpPEHUs, CleAys NpPeIIOKEHHOW HHCTPYKIMH, BBIUKUCIATh 3HAUCHHE BEIUYMHBI M aHAJIM3UPOBATH TOJIy4YEHHBIC
PE3yNAbTaThl ¢ YYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUN

co0uro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000pYyI0BaHUEM

1.14

pas3nu4aTh OCHOBHBIC MPU3HAKH HM3YYCHHBIX (DH3UYECKHX MOJEJCH: MaTepHualbHas TOYKa, aOCONFOTHO TBEPIOE TEIO, TOYCUHBIHA
HWCTOYHHUK CBETA, JIy4, TOHKas JINH3a, [JTAHETApHAs MOJEIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOTO s1/1pa

1.15

XapaKTepU30BaTh MPHUHIIUIBI ACHCTBHUSI U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPON HAa MX OMHCAHMS, HCIOIb3YS
3HAHUA O CBOWCTBAX (PM3NYECKHUX SBIECHUIN U HE0OX0IuMbIe (pU3NUecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl U CXEMaTHYHbIE PHUCYHKH M3YyUYEHHBIX TEXHHUUYECKHX YCTPOMCTB, HW3MEpPUTENbHBIX NPUOOPOB H
TEXHOJIOTHYECKHUX TMPOIECCOB MPH PEHICHUH Y4eOHO-PAKTHUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI IJISi MMOCTPOSHUS M300paskeHUH B
IUIOCKOM 3€pKajie M coOMparoleil JuH3e

1.17

MPUBOJIUTH IPUMEPHI (HAXOJUTh MHPOPMALIUIO O MIPUMEPaX) MPAKTUYECKOr0 UCTOIb30BaHMs (U3NUYECKUX 3HAHUHN B MOBCEIHEBHON
KHU3HU I oOecriedeHns: 0€30acHOCTH MpU 00palleHny ¢ IpudopaMu M TEXHUYECKHUMH YCTPOMCTBAMM, COXPAHEHHsI 310POBbs U
coOII0ACHHSI HOPM 3KOJIOIMUECKOro OBEJIEHUS B OKPYKaIOILEH cpelie

1.18

OCYHICCTBJIAAITL TTOUCK I/IH(I)OpMaI_[I/II/I (I)I/I3I/I‘-IGCKOF 0 COACpKaHHA B CCTU I/IHTCpHCT, CaMOCTOATECIBHO (I)OpMy'J'II/Ipy}I MOUCKOBBIH
3a1pocC, HaxXOAWUTh IIYTH OIPEACICHUA OOCTOBCPHOCTH HOHy‘IGHHOﬁ I/IH(bOpMaHI/II/I Ha OCHOBE HUMCHOIIUXCS 3HaHUH U
JOITIOJITHUTCIIBHBIX NCTOYHHUKOB

1.19

WCTIOJB30BATh MPH BBINIOJHEHWH YUYEOHBIX 3a/IaHUl HAYYHO-TIOMYJSPHYIO JIUTEpaTypy (DU3MUYECKOro COAep KaHus, CIPAaBOYHBIE
MaTepHualibl, pecypchl ceTd MHTepHeT; BianeTh MpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus MH(GOpPMAIMU M3 OJHOM
3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaThb COOCTBEHHBIE NMMCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OPMALMU U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOIO
COJIep)KaHUsA, MyOJMYHO MpPEACTaBIATh PE3YJAbTaThl NMPOEKTHOM MIIM HCCIEI0BATENIbCKON JEATENbHOCTH, IPU 3TOM I'PaMOTHO
WCTOJIb30BaTh M3YYCHHBIA MOHSATHHHBIN anmmapaT M3y4aeMoro pasnena (U3WKA M CONPOBOXKIATh BHICTYIJICHHE MpPE3CHTAIUeH
y4€TOM 0COOEHHOCTEH ayUTOPUU CBEPCTHUKOB

1.21

NPHU BBIIOJHCHUM YYEOHBIX TPOCKTOB M HCCICIOBAHMN (DU3MUYECKUX TMPOIECCOB paCHpENeisiTh OO0SI3aHHOCTH B TpYIIE B
COOTBETCTBUH C TIOCTAaBICHHBIMH 33/1a4aMH, CJICUTH 32 BBIOJHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €r0, aIeKBAaTHO
OLCHUBAThH CO6CTB€HHBII>1 BKJIaZd B ACATCIbHOCTD I'PYIIIbI, BEICTPANBATh KOMMYHUKATHBHOC BSaHMOHGﬁCTBHG, MMPOsABJIASA TOTOBHOCTDH
paspenath KOHQIHKTHI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon Kon
pa3aesia | 3jieMeHTa

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MHUPA

®duzuka — HaykKa O IIpuponc. SIBneHus IIPpUPOABLI. dusznueckue SBJICHUS: MCXaHHUYCCKUC, TCIINIOBBIC, JJICKTPUUYCCKUC,

11
MarHUTHBIE, CBETOBbIC, 3ByKOBBIC
1.2 O®usnyeckre BenuuMHBL. 3mepenue ¢usnmdyecknx BenuunmH. @Dusmueckue npubopel. [lorpemHocTs  M3MEpEHHIA.
MesxayHapoIHas CUCTeMa eIUHHIL
13 EcrecTBeHHOHAaYUHBIN METO] IO3HAHUS: HAOIIO/IEHHE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMKCHUE TUIIOTE3, IKCIICPUMEHT
1 0 MPOBEPKE TUMOTE3, 00bSICHEHNE HAOII0AaEMOTO SIBJICHUS
14 Onwucanue GU3NYECKUX SBICHHIA C TIOMOIIBIO MOJEIEH
[TpakTaeckue pabOTHI:
W3mepeHue paccTosHUM.
1.5 U3MepeHne 06bEMA KUIKOCTH M TBEPIOTO TeJa.
Omnpenenenne pa3MepoB MajbIX Tell.
W3mepeHune Temneparypsl pyU MOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTYHKA TeMIIepaTyphl
I[NEPBOHAYAJIbHBIE CBEAEHUA O CTPOEHMUM BEIIECTBA
21 CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIBbL, UX pa3Mepbl. ONbITHI, TOKa3bIBAIOIINE IUCKPETHOE CTPOECHHUE BEIIECTBA
2.2 JIBmoxeHue yacTull BemecTBa. CBa3b CKOPOCTHU JABUKEHHUS YaCTHIL ¢ TeMnepaTypoil. bBpoyHoBckoe nBmkenue, 1upysus
2.3 B3anmMoneiicTBre YacTHII BEIIECTBA: MIPUTSHKCHUE M OTTATKHUBAHUE
2 24 ArperaTHbIE COCTOSIHUS BEIIECTBA: CTPOSHHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAIUTMUECKUX) Tell. B3anMocBs3bp Mexmy
CBOWCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUAX M UX aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[pakTuyeckue pabOTHI:
26 Orenka guaMeTpa aToMa METOJIOM PsIOB (C UCONIb30BaHUEM (poTorpaduii).

OmnbITH IO HAOIIOJCHUIO TETITIOBOTO PACHIMPEHUS Ta30B.
OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIJT MOJICKYJISIPHOTO MPUTSKEHUS




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannueckoe 1BUkeHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBHKEHHE

3.2 Cxkopoctb. CpeniHsst CKOpOCTb P HEPAaBHOMEPHOM JABMKEHUU. Pacuér myTH ¥ BpeMeHH JBUKEHUS

33 SBnenune nHepuuM. 3aKOH MHEpUMH. B3aumMoneicTBUE TeNl Kak NPUYMHA MU3MEHEHHs CKOpPOCTH JBIXKEHMs Tell. Macca kak
Mepa UHEPTHOCTH TeNa

3.4 [TnotHOCTH BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYIT B €JMHUIIE 00bEMA BEIIecTBa

3.5 Cuna Kak XapakTepuCTHUKa B3aUMOAEHCTBHS Tell

3.6 Cuna ynpyrocTu u 3akoH ['yka. M3mepeHue cuiibl ¢ IOMOLIBIO JUHAMOMETPA

3.7 SBneHue TATOTeHMs U cuia TshkecTr. Cuila TSKECTH Ha Ipyrux Ianerax. Bec tema. HeBecomocThb

3.8 Cuna tpenust. TpeHHe CKOJIBKEHUSI U TPEHHE NOKOA. TpeHue B Ipupoae U TEXHUKE

3.9 CroxeHue cuil, HaITpaBJICHHBIX MO OJHOM MPsiMOil. PaBHOACHCTBYIOIIAS CHIT
[IpakTuueckue pabOTHI:
OmnpeneneHrne CKOPOCTH PAaBHOMEPHOIO JBHXKEHHs (LIapUKa B JKUIAKOCTH, MOJENU 3JEKTPUYECKOTr0 aBTOMOOWIS U Tak

310 nanee). OnpeneneHue CpeHEH CKOPOCTH CKOJBKEHHs Opycka WM MIapHKa 10 HAKJIOHHOHM mimockoctu. OmnpeneneHue
IUIOTHOCTH TBEPAOro Tena. ONBITHL, JEMOHCTPUPYIOLIME 3aBUCHMOCTh pAcTsXKEHUs (aedopmanuu) MpYKUHBI OT
MIPWIOKEHHON chibl. OMNBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHs CKOJIBKEHUS OT Beca Tejla M Xapakrepa
COIIPUKACAIOLINXCS IOBEPXHOCTEN

311 Ousznyeckue SBICHUS B MPUPOEC: MPUMEPHI IBMKEHUS C PA3IMYHBIMH CKOPOCTSMH B KMBOM M HEXHUBOW NpUpOJE, EHCTBUE
CHWJIBI TPEHHS B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: JTMHAMOMETP, MOJUIUITHUKH

JABJIEHUE TBEPJBIX TEJI, )KUIKOCTEU U T"A30B

41 Hasnenue TBEpAOro tena. CnocoObl yMEHBIICHHS U YBEITMUYCHHUS JaBICHHS

4.2 JlaBneHue raza. 3aBUCMOCTD JaBJICHUA T'a3a 0T 00bEMaA, TeMIepaTypsl

4.3 [Tepenaua naBneHus: TBEPABIMU TEJIAMH, XKUIKOCTAMHU U TrazaMu. 3akoH [lackans. [[HeBMaTHueckue MamHb

4.4 3aBHCHUMOCTb JIaBJICHUS JKUAKOCTU OT NIyOuHBbL. I'mapocratuyeckuii napanokc. Coobmaromuecs cocynasl. 'napasiuyeckue

MCXaHU3MBI




Atmocdepa 3emin u atmocdepHoe naBienue. [IpudnHel cymecTBoBaHUs BO3yHIIHON 000nouku 3emiu. Onbit Toppuyesuiu.

4.5
3aBHCUMOCTB aTMOC(HEPHOTO AABICHHS OT BBICOTHI HAJl YPOBHEM MODS

4.6 Wzmepenune armocdeproro aasneHus. [IpuOops! s uamepeHust arMocepHOTO AaBICHHS

4.7 JleiicTBHE )KUAKOCTHU M ra3a Ha MOTpy>KEHHOE B HUX Teso. BriTankuparoias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8 IInaBanue ten. Bo3nyxomnnaBanue
[pakTuyeckue pabOTHI:
UccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B JKUAKOCTH dYacTu Tena. OrmpeneneHue

4.9 BBITAJIKUBAIONIECH CHJIBI, JACHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KUAKOCTh. [IpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOIICH
CWJIbI, IEHCTBYIOIIEH Ha TEJO B JKUAKOCTU, OT Macchl Tena. ONbIThI, TEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAIKUBAIOLICH
CWJIBI, IEUCTBYIONIEH HA TEJO B KHUAKOCTH, OT 00BEMA MOTPYKEHHON B KHIKOCTh YaCTH TeJlda U OT TUIOTHOCTH >KUIAKOCTH.
KoHcTpynpoBanue apeoMeTpa niiv KOHCTPYUPOBAHUE JIOJKH U ONIPENETICHHE €€ TPY30I10IbEMHOCTH

4.10 dusnueckue SBICHUS B IPUPOJIS: BIUSHIE aTMOC(EPHOTO IaBJICHUS HA )KUBOM OpraHU3M, IJIaBaHHUE PhIO

411 TexHuyeckue yCTpPOWCTBA: COOOILAOUIMECS COCYIbl, YCTPONCTBO BOAOIPOBOMAA, THIPABIMYECKUN MIpecc, MaHOMETD,

OGapomeTp, BBICOTOMED, TIOPIIHEBOI HACOC, apEOMETP

PABOTA, MOITHOCTD, OHEPT YA

5.1 MexaHunueckas padboTa
5.2 MexaHuveckasi MOIIIHOCTh
5.3 ITpocThle MeXaHU3MBI: pbIuar, 6JI0K, HAKJIOHHAs III0CKOCTh. IIpaBuiio paBHOBeCHs phldara
5.4 IIpumeneHue npaBuiia paBHOBECHUS pblyara K OJIOKy
5.5 «30110TO€E TIpaBUIIO» MeXaHUKU. K03 dHuuueHT none3Horo aeicTBys MeXaHU3MOB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE
5.6 [lorennuanbHas 3HEPruy Tena, MOAHATOro HaJl 3eMIIEN
5.7 Kunerunueckas sHeprus
5.8 IlonHast MexaHn4ecKast SJHEprusl. 3aKOH U3MEHEHHs U COXPAHEHHUS] MEXaHUYECKON SHEPrUU
[TpakTHueckue paboTHI:
5.9

Omnpenenenue pabOTHI CHIIBI TPEHHS TIPY PABHOMEPHOM JIBI)KEHUH TeJla TI0 TOPU30HTAIBLHON MOBEpXHOCTH. MccnenoBanue
ycioBuil paBHoBecHs poryara. Mzmepenune KI1J[ HaknonHo# miiockocTu. M3ydenne 3akoHa COXpaHEHUs] MEXaHUUECKOW SHEPTUU




5.10 dusnueckue SIBICHUS B OpUupoac: pbldaru B TEJIC YCJIOBEKA

5.11 TexHUUECKUE YCTPOUCTBA: PhIYar, MOJBWKHBIA M HEMOABIKHBIN OJIOKH, HAKJIOHHASI INIOCKOCTD, MIPOCTHIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA
paszaena | dJIeMeHTa
TEIUIOBBIE ABJIEHUA

6.1 OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUM CTPOEHMs BewiecTBa. Macca M pasMepsl MOJeKyd. OnbITel,
MOITBEP>KJAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH

6.2 Monenu TBEpIOTO, KUIKOTO U ra3000pa3HOro cOCTOsIHUM BemecTBa. Kpucrammuueckue u amopdHble Tena

6.3 OOBsCHEHHE CBOWCTB T'a30B, KHUIKOCTEH W TBEPIBIX TEJI HA OCHOBE MOJIOKEHUH MOJICKYJIIPHOKHHETHIECKOW TEOPHH

6.4 CMauyuBaHUE U KaUJUIAPHBIE SBJICHUS

6.5 TemnnoBoe pacIIMpEeHNUE U CKATHE

6.6 Temneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TEIIOBOTO IBHYKEHUS YaCTHI]

6 6.7 Buytpennss sneprusi. CiocoObl HI3MEHEHHS BHYTPEHHEH SHEprun: Terionepeaada u CoBepiieHne padboTol

6.8 Buns! Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIHS, N3Ty4E€HUE

6.9 KonnyecTBo TemnoThl. Y aenbHas TeII0EMKOCTh BELIECTBA

6.10 TernnmooOMeH 1 TeTJIOBOE paBHOBECHE. Y paBHEHHUE TETIOBOTO OanaHca

6.11 [InaBnenue u oTBEpAEBaHNE KPUCTANIMYECKUX BEUIECTB. Y e/IbHAs TEIJIOTa MIaBJICHUS

6.12 [TapoobpazoBanne wu kouaeHcanus. Mcmapenwe. Kumenue. VYiaenbHas Temiora mnapooOpa3oBaHHs. 3aBHCHMOCTh
TeMIepaTypbl KUIIEHUsI OT aTMOC(HEPHOTO TaBICHHUS

6.13 BnaxxnocTs Bo3nyxa

6.14 OHeprus TOIUIMBA. Y JIeJIbHAs TEII0Ta CrOPAHUS




6.15

[Mpuntmmne! paboTel TeruoBeix apurateneil KI1/1 rernoBoro asurartens. TemioBblie ABUraTeNN U 3allUTa OKPYKAIOIIEH CpeIbl

6.16

3aKOH COXpAaHEHHs U IIPEBPAILCHUS SHEPTHH B TEIUIOBBIX IPOLECCAX

6.17

6.18

[pakTuyeckue pabOTHI:
OnBITHI 1O OOHAPYKEHUIO ACUCTBUS CHIJT MOJIEKYJISIPHOTO TPUTSKEHUSI.
OmnbITH IO BRIPALIMBAHUIO KPUCTAIUIOB TIOBAPEHHOW COJIM WIIM caxapa.
OnbITH IO HAOJIOJICHUIO TETTIOBOTO PACUIMPEHHS T'a30B, JKUAKOCTEH U TBEP/BIX TEIL.
Onpenenenue 1aBiaeHUs BO3yXa B OaJUIOHE LINPHIIA.
OnbITHL, IEMOHCTPUPYIONIUE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUsI WK OXJIAXKICHHS.
[TpoBepka rumnote3bl TMHEWHOW 3aBUCHMOCTH JITTHHBI CTOJIOWKA KUAKOCTH B TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTyphl.
Habmronenue u3MeHneHns BHyTpEHHEH SHEpTUu Teja B pe3yJsbTaTe TeIuionepeaadd U paboThl BHEITHUX CHJL.
HccnenoBanue sSBIEHUS TEUIOOOMEHA TIPU CMEIIMBAHUH XOJIOAHOM U TOpSYE BOJIBL.
Omnpenenenre KOJIWYECTBA TEIUIOTHI, OIYYEHHOTO BOJIOH MPH TEIJIO0OMEHE C HArPEThIM METAINTMYECKUM LIMIHHIPOM.
Ornpezenenne yaelbHON TEIUIOEMKOCTH BEILIECTRA.
HccnenoBanue nporecca ncnapeHus.
OmnpeneneHne OTHOCUTEIbHON BIAXKHOCTH BO3/yXa.
Omnpenenenue yaeabHON TEIUIOTHI IJIABICHUS JIb/A.

dusnueckue sIBICHUS B MpUupoAec: NOBEPXHOCTHOC HATAKCHNUEC U KAIIMJIJIAPHBIC ABJICHUA B IIPHUPOJAC, KPUCTAJIJIBI B IIPUPOAC,
n3yueHune CoNHIA, 3aMep3aHue BOIOEMOB, MOPCKHE OpH3bI, 00pa30BaHUe POCKI, TYMaHa, UHEesl, CHeTa.

6.19

TexHnyeckue yCTpONCTBA: KaWUIAPBL, IMPUMEPHI HCIOJIB30BAHUS KPHUCTAUIOB, MXUAKOCTHBIM TEPMOMETP, JAT4YUK
TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHS JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JBUTATEIb BHYTPEHHETO
CTOpaHMsL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Dnextpusanus Tei. [[Ba poja 3JIeKTPUUECKUX 3apsioB

79 B3aunmoneiictBue 3apsokeHHbIX Tenl. 3akoH KynoHa (3aBUCHMMOCTh CHJIbI B3aMMOJCHCTBHS 3apsDKEHHBIX TN OT BETMYHMHBI
3apsiIOB U PACCTOSIHUSI MEXKITY TeJIaMH)

73 Onextpudeckoe moie. Hampspk€HHOCTH dneKTpudeckoro monst. [IpuHIMI Cynepno3Wiuy SIeKTPUUECKUX Toied (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocurenu snextpuyeckux 3apsaaoB. DIeMeHTapHbIN dJIeKTpruueckuii 3apsia. Ctpoenue atoMa. [IpoBOJHUKY U TUAIIEKTPUKU

7.5

3aKkoH COXPAaHCHH: JJICKTPUUICCKOTI'O 3apsiaa




7.6

DNEKTPUUECKUHN TOK. Y CIIOBUS CYIIIECTBOBAHUS AJIEKTPHUUECKOTO TOKA. VICTOUHUKN TTOCTOSTHHOTO TOKA

7.7 JIefCcTBHSI SIEKTPUIECKOTO TOKA (TEMI0BOE, XMMHUECKOE, MArHUTHOE ). DJICKTPUUECKUI TOK B )KHUIKOCTSIX U ra3ax

7.8 Onexrpuueckas uenb. Cuiia Toka. DNEKTPUIECKOE HAIIPSHKEHUE

7.9 ConpoTtuBieHue NpOBOIHUKA. Y 1€IbHOE CONIPOTUBIIEHUE BEIIECTBA

7.10 3akoH OMa 11 yyacTKa Uenu

7.11 [TocnenoBarenbHOE U MapauIeIbHOE COSAMHEHHNE MTPOBOJIHIKOB

712 PaboTta u MOITHOCTB 3IEKTPUUYECKOTO TOKa. 3akoH J[xxoyns — JIenua

7.13 DNeKTpuYecKue LEenH U MOTPeOUTeNN 3IeKTpUIecKoi sHepruu B 0bITy. KopoTkoe 3aMmbikaHue

7.14 IlocTtosiHHBIE MarHuUThL. B3anMozeiicTBHe MOCTOSSHHBIX MarHUTOB

7.15 MarnutHOoe mosie. MarHuTHOE 1oJ1e 3eMJTH 1 €0 3HaYeHHUE JUTS KU3HH Ha 3emiie

7.16 OmnbIT OpcTena. MarHuTHOE MoJI€ ANEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpoMarHuToB B TEXHUKE

717 JleiicTBMUE MarHWTHOrO TOJNS HA TPOBOJAHHMK C TOKOM. OJEKTPOJBUTATENlb IOCTOSHHOrO ToOKa. lcmonp3oBaHue
ANEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX M Ha TPaHCIOPTE

7.18 OneiTel @apajnes. SBnenue a1eKTpoMarHuTHON MHAYKIMK. [IpaBuno Jlenna

719 Onekrporereparop. CrocoObl MOMYYEHHUS DJICKTPUUECKOW SHEPruu. DIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHUKAX
SHEPrUuu
IIpakTyeckue pabOTHI:
OmnbITH O HAOJIOJCHUIO AIIEKTPU3ALIUH TEJT MHAYKIHEH U IPH COIPUKOCHOBEHHUH.
UccnenoBanue neicTBUsI 3JEKTPUUYECKOTO MOJI HA TPOBOJHUKU U TUAJIEKTPUKH.
COopka u mpoBepka pabOThI AIEKTPUIECKOH 1IETTH MTOCTOSTHHOTO TOKA.

7.20 W3mepenue u perynupoBaHUe CHIIBI TOKA.

W3mepenue u peryinpoBaHue HaNPSKESHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYILErO 4Yepe3 pPe3UCTOp, OT CONPOTUBIECHUS PE3UCTOpA M HANPSIKEHUS Ha
pe3ucrope.

OnbIThI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb 3JEKTPUUECKOTO COMPOTHUBICHUS MPOBOJAHMKA OT €ro JJIMHBI, IJIOUAAU
MIOTIEPEYHOr 0 CEYEeHUsI U MaTepHuaa.




[IpoBepka npaBuiia clOKEHUs] HAMPSHKEHUHN MIPU MOCTIEA0BATEIbHOM COEMHEHUH JIBYX pe3ucTopoB. IIpoBepka mpasBuna ajis
CHJIBI TOKa TP TMapajjIieIbHOM COCIWHEHHH pe3rcTopoB. OmpeneneHue padOThI 3JIEKTPUUECKOTO TOKA, WAYIIETO uepes
pesuctop. OnpezeneHrne MOLHOCTU MEKTPUUECKOr0 TOKA, BhIIEIsIEMON Ha pesuctope. MccnenoBanue 3aBUCUMOCTH CHIIbI
TOKa, WIYIIETO 4Yepe3 JaMIouKy, oT HampsbkeHust Ha Hed. Omnpenenenue KIIJ| Harpesatens. MccnenoBaHue MarHuTHOTO
B3aMMOJICHCTBUS TOCTOSHHBIX MAarHUTOB. M3ydeHuWe MarHMTHOTO IOJISi TMOCTOSHHBIX MAarHUTOB MpPU HX OOBEIWHEHUH U
pa3nenenuu. lccrnenoBaHue OEWCTBUSL SJIEKTPUUECKOrO0 TOKA HAa MArHUTHYIO CTpesiky. OIIBITBIL, JAE€MOHCTPUpYIOIINE
3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHuTa OT CWJIbI TOKA M HAIIPABJIEHUS TOKa B KaTyllke. M3ydeHue
JICHCTBUSI MAaTHUTHOTO TIOJIS HA MTPOBOJHUK C TOKOM. KOHCTpyHpoBaHUe u u3ydeHue paboTsl dyieKkTpoaBurarens. Mzmepenue
KIIJ] anekrpoaBurarenbHol ycTaHOBKU. OMBITHI MO UCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON MHIYKIIMH: UCCIIEIOBaHUE
W3MEHEHNI 3HAaYECHNS U HalPaBJICHUs HHAYKIIMOHHOTO TOKa

dusnueckue sIBIEHUS B NPUPOJAE: JIEKTPUUECKUE SIBICHUS B aTMOc(epe, 3JIEKTPUUECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE

7.21
noJie 3emit, Apeiid MmoocoB, POIb MATHUTHOTO TOJIS [T KM3HH Ha 3emJie, OJSIPHOE CHSTHUE
TexHrnueckne yCTPOMCTBA: DJIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTAT, CUETUYHK OJIEKTPUUYECCKONM HDHEPIuH,

1.22 AJIEKTPOOCBETUTEIIBLHBIE TPHOOPBI, HArpPEeBaTENIbHBIC AJIEKTPONPUOOpPHI (IIPUMEPBI), DIIEKTPUYECKHE MPEIOXPAHHUTEIH,
3JIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

9 KJIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTbI COEPKAHUSA
paszzena | djeMeHTa
MEXAHUWYECKHUE ABJIEHUA

8.1 Mexannyeckoe ABMkeHHe. MarepuanpHas Touka. Cuctema oTcuéra

82 OTHOCHUTEIBLHOCTh MEXaHHUYECKOT'O ABUXKCHUA

8.3 PaBHOMEpPHOE PSIMOJIMHENHOE IBU>KEHHE

8

84 HepaBHOMepHoe MMPAMOJIMHEMHOC JIBUKCHUEC. Cpe,ZIHHSI 1 MIHOBCEHHAA CKOPOCTH TECJIa IIPU HCPABHOMEPHOM ABUKCHUHN

8.5 YckopeHne. PaBHOyCKOpPEHHOE TPSIMOJIMHENHOE IBHKEHUE

8.6 CBob6osHoe nagenue. OnbiTel ["anunes

8.7 PaBHOMepHOE nBMKEHHME TIO OKpyKHOCTU. Ilepmon um uactora oOpamienus. JIuHelHass W yrjioBas CKOPOCTH.

LleHTpOoCcTpeMUTENIBHOE YCKOPEHUE




8.8

ITepsriit 3axkoH HeroTOHA

8.9 Bropoii 3akon HetoToHa
8.10 Tpetnit 3akon HeroToHa
8.11 [IpuHUMI cyneprno3uyu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUs, CUJIa TPEHUS TOKOS, APYTUe BUAbl TPEHUS
8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOPEHUE CBOOOTHOTO MaJACHUS
8.15 JBmxenue rianet Bokpyr Connua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh 1 neperpys3ku
8.16 PaBHOBecue MarepuabHON TOYKH. AOCOIIOTHO TBEPAOE TENO
8.17 PaBHoBecue TBEpHOro Tena ¢ 3aKpeIuIEHHON 0ChIo BparieHusi. MoMmeHT cuibl. LleHTp TsbkecTr
8.18 Nmnynsc Tena. U3menenue umnyibca. IMITysibe cHITbl
8.19 3aKOH COXpaHEHHs UMITyJIbCa
8.20 PeakTrBHOE ABMKEHUE
8.21 Mexannyeckasi paboTa U MOIIIHOCTh
8.22 Paborta cun TspxecTH, ynpyroctu, Tpeaus. CBsi3b SHEPTUU U PadOThI
8.23 T[oTeHIMANbHAs SHEPIUs Tela, MOAHATOTO HaJl TOBEPXHOCTHIO 3eMIH
8.24 [TorenmmansHas SHEPTUs CKATOU MPYKUHBI
8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPTrUU
8.26 3aKOoH COXpaHEHUS] MEXaHUYECKOU SHEPTUU
[IpakTyeckue pabOTHI:
Onpenenenue cpeqHEN CKOPOCTU CKOJIbKEHUS Opycka WM ABWXKEHUS LIapuKa MO0 HAKIOHHOW IUIOoCKOCTH. OmnpeneneHue
8.27 YCKOPEHUS Tella IPU PaBHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOM TIIOCKOCTH.

HccnenoBanue 3aBUCIMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIKEHUHU 0€3 HauaJlbHOW CKOPOCTH.
[IpoBepka rumnoTessl: €ciiv Mpu paBHOYCKOPEHHOM JABMKEHUH 0€3 Ha4aJbHOM CKOPOCTH MYTH OTHOCATCS KaK PsiJi HEUETHBIX




YHCeN, TO COOTBETCTBYIOIINE POMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTU CHIIBI TPEHHS CKOJBKEHUS OT CHJIBI HOPMaJIbHOTO JaBieHus. OnpeneneHue KodhpuIueHTa
TpeHus cKobxeHus. OnpeneneHue kECTKOCTH NMpykuHbl. Onpenenenue padoThbl CUIIbI TPEHUS IIPU PABHOMEPHOM JBHKEHUU
Tela MO TOPU3OHTAIBHOM MoBepxHOCcTU. OmnpeseneHne padoThl CHIIBI YIIPYTOCTH MPH HNOABbEME Ipy3a C HUCHOJIb30BAHUEM
HETO/IBU)KHOTO M IIOABUKHOTO OJIOKOB

8.28

®dusnueckue SBICHUS B IpUPOAC: NPUIIMBBI U OTIMBBI, ABMXXCHHC IIJIAHCT ConaeuHou CUCTEMBI, PCAKTUBHOC ABHIKCHUEC
JKMBBIX OPraHu3MOB

8.29

TexHnyeckue ycTpouCcTBa: CIIUIOMETP, JaTUUKH MTOJIOKEHUS, PACCTOSHUSA U YCKOPEHHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 Konebarensrnoe amkenre. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHU: IEPUOI, YACTOTA, aMILJIUTY 1A
9.2 MatemaTHueckuil U NpyXKUHHBIH MassTHUKHU. [IpeBpalienne sHeprun npu KoaedaTeIbHOM JIBUKEHUU
9.3 3aryxaromue kojaeOanus. BeiHyxneHHble koneOanus. Pezonanc
9.4 Mexannyeckue BosiHbl. CBoOlCTBa MeXxaHW4YeCKUX BOJH. [IpoonpHbIe M nonepedHble BOIHBL. JJIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHuss. MexaHU4YeCKue BOJIHBI B TBEPIOM TeJl€, CEHCMUYECKHE BOIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa
9 9.6 Wudpa3Byk u ynbTpa3Byk
[TpakTHueckue paboOTHI:
Omnpenenenre 4acTOTHI U Nlepuoja KoineOaHnii MaTeMaTH4eCKOro MasiTHUKA.
97 Omnpenenenne 4aCTOTHI U NIepro/a KoineOaHnii MpyKMHHOTO MasTHUKA
HccnenoBanue 3aBUCHMOCTH IepuoAa KojeOaHWN TMOABEIIEHHOr0O K HUTH TIpy3a OT AAUHBI HUTH. MccrnemoBaHue
3aBHCHUMOCTH Iepuojia KoueOaHuil Mpy>KMHHOI'O MasiTHUKa OT Macchl rpy3a. [IpoBepka He3aBHCHMOCTH Iepuojia KojeOaHui
rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH MPYXUHBL. V3MepeHue ycKopeHus: CBOOOIHOTO MaJAeHUs
9.8 dusndeckue ABJICHUS B IIPUPOE: BOCIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUUYECKUE BOJIHBIL, IlyHAMHU, 3XO
9.9 TexHuueckue yCcTponcTBa: 3X0JIOT, UCIIOJIb30BaHKE YIbTpa3ByKa B OBITY U TEXHUKE
DJIEKTPOMAI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI
10 10.1 DNeKTpOMarHuTHOE 1oJie. DIeKTPOMarHUTHbIE BOJIHBL. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2

[IIkana 37eKTPOMarHUTHBIX BOJIH




10.3 DreKTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoHOBEIE CBOIiCTBA CBeTa
10.4 IIpakTHueckue paboTHI:
W3ydeHne CBOICTB 2eKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHIEHOTO TeaedoHa
10.5 dusnyecKue ABICHUS B TIPUPOJIE: OMOJIOTHYECKOE ICUCTBUE BUIUMOIO, YIBTPapHOIETOBOIO M PEHTITEHOBCKOIO M3/ TyUCHHUI
10.6 TexHUYECKUE YCTPOKCTBA: HCMOIB30BAHHE YIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBO CBA3M
CBETOBBLIE ABJIEHUA
111 JlydeBas Mozienb cBeTa. ICTOUHUKY CBeTa
11.2 [IpsamomnuHeiiHOe PacIpOCTPaHEHHE CBETA
11.3 Otpasenue ceeTa. [10ckoe 3epkano. 3aKOH OTpaXkKeHHs CBETa
11.4 IIpenomnenue cBeTa. 3aKoH TpenoMIeHus cBeTa. [loHOe BHYTpEeHHEE OTPaKeHHE CBETa
11.5 JIunza. Xop nydeit B 1MH3e
11.6 OnTuueckas cucTeMa (OTOANIapaTa, MUKPOCKOIA U TeIeCKOma
11.7 I'nma3 xak onTHYeckas cucTeMa. BIM30pyKoCTh U JaTbHO30PKOCTh
11 11.8 Pasnoxenue 6emoro ceeta B criekTp. OnbeiTel HetotoHa. CloxkeHne CHeKTpanbHBIX IBETOB. Jlucmepcus cBeTa
[TpakTdeckue pabOTHI:
HccnenoBanue 3aBUCKHMOCTH YITIa OTPAKEHHS CBETOBOTO JTyda OT YIJIa MajeHus.
W3ydenne XapaKTepHUCTHK H300paKeHHs IPeMETa B IIOCKOM 3epKalle.
11.9 HccnenoBanue 3aBUCHMOCTH YTJIa TIpelOMIEH s CBETOBOTO JIyya OT yIJla TajIeHHs Ha FPAHHUIE «BO3LYX — CTEKIION.
[onyueHne n306paKeHHil ¢ MOMOIIBIO0 COOUPAIOIIEH TMH3EL.
Onpenenerne GpOKYCHOTO PACCTOSHHS M ONTHUYECKOH CHIIBI COOMPAIOIIEH JTHH3HL
OMBITHI MO PA3I0KEHHIO GENOro CBETA B CHEKT.
OIBITHI IO BOCHPUATHIO I[BETA MPEAMETOB IIPU HX HAOIIONEHHH Yepe3 IIBETOBBIE (DUILTPHI
11.10 dusnyeckue sBieHUst B pupose: 3atMenuss Conuna u JIyHbI, IBeTa TeJ, ONTHYECKHUE sBICHHs B atMocdepe (1BeT Heba,
pedpaxiwms, pamxyra, MUPax)
1111 TexHUUECKUE YCTPOHCTBA: OUKH, HEPUCKOI, (hOTOAMIAPAT, ONTHIECKHE CBETOBOIBI
12 KBAHTOBBGIE SAIBJIEHU S




12.1

OmnsiTel Pesepdopaa u mnanerapHas Mmonens atoma. Mojaens atoma bopa

12.2 Ucnyckanue u nornomienue cBeta aroMmoM. KBauTel. JInHeiuaTbie CIEKTPHBI

12.3 PannoakTrBHOCTE. Anbda, OeTa- U TaMMa-u3TydeHUS

12.4 Ctpoenue aromHoro siapa. Hykinonnast Moaens aroMHoro sapa. M3otomnbl

12.5 PannoakTtuBHbIe npeBpaienus. [lepuon noaypacnana aTOMHBIX sIAEp

12.6 SAnepHble peaky. 3aKOHbI COXPaHEHHS 3apsA0BOIO U MacCOBOI'0 YUCEI

12.7 DHeprus CBA3M aTOMHBIX sifiep. CBA3b MAacChl U SHEPTHH

12.8 Peaxniuu cuntesa u genenwns sinep. Mctounuku sueprun ConHIa U 3BE3]

12.9 SnepHas sHepretuka. JleficTBUE paAOaKTUBHBIX U3TYyYEHHUI Ha )KMBBIE OPTaHU3MBbI
IIpakTryeckue pabOTHI:

12.10 HaGmionenue CIUTOMIHBIX U JTMHEHYATHIX CIEKTPOB W3ITYUYECHHUS.
HccnenoBanue TpEKOB: M3MEPEHUE SHEPTHUH YaCTHIIBI 0 TOPMO3HOMY Ty TH (TI0 oTorpadusim).
N3mepenue pannoakTuBHOTO (poHA

12.11 ®dusnueckue sBIEHUS B NPUPOJE: €CTECTBEHHBIM paJMOAKTUBHBIA ()OH, KOCMHUYECKHE JIYy4YM, PaJMOAKTUBHOE H3IIydyeHUE
MIPUPOIHBIX MUHEPAJIOB, AEUCTBUE PAJUOAKTUBHBIX N3JTyYEHUI Ha OPraHU3M YeI0BEKa

12.12

TexHnueckne yCTpoMCTBa: CHIEKTPOCKOI, HHANBUIYATbHBIN JO3UMETpP, Kamepa Bruibcona




MMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJBHOM
MMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kox
MPoBePsAEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMS K NMPEJIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 00111ero o6pa3oBaHusi Ha ocHoBe ®I'OC

[Tonumanue ponau GU3NKU B HAyYHOW KapTHHE MHPA; CPOPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU
CBSI3M U MO3HABAEMOCTH SIBJIEHUN MPUPOJIbI, O POJIK HKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOpa3yolIel poian PU3NKU B
Pa3sBUTHU CCTCCTBCHHBLIX HAYK, TCXHHUKU U TeXHOHOFHﬁ, 06 3BOJHOIIUHN (1)I/I3I/I‘I€CKI/IX 3HAHUU U UX pojin B LIGJIOCTHOP'I
€CTECTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAJE€ POCCHMCKUX M 3apYOEKHBIX YUYEHBIX-(DU3MKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BUJAX MaTepuu (BEHIECTBO M II0JIE), O JBMKCHUH KaK CIIOCOO€ CYIIECTBOBAHUSA MaTepud, 00 aTOMHO-
MOJICKYJISIPHON TEOPHH CTPOCHHS BEIIECTBA, O (DM3MUECKON CYIIHOCTH SIBIICHUN MPHUPOABI (MEXaHUYCCKUX, TETUIOBBIX,
QJICKTPOMAronuTHLIX U KBaHTOBBIX); YMCHHUC pa3jinvdaTh ABJICHUSA IO OMMUCAHUIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (U3UYECKOE SIBIICHNE; YMEHHUE PACIIO3HABATh MPOSBICHUE U3YUEHHBIX (PU3MUECKIX
SIBJICHUH B OKPY>KaIOIIeM MHUPE, BBIICIISIS KX CYIIIECTBCHHBIC CBOMCTBA (TIPU3HAKH)

BHaHeHI/Ie OCHOBaMH HOHATHHHOI'O armaparta 1 CUMBOJMYCCKOTO A3bIKA (i)I/ISI/IKI/I MU HCIIOJIB30BAHUC HX IJIA PCHICHUA
y4eOHBIX 3a/lay; YMEHHE XapaKTepu30BaTh CBOMCTBA Tei, (QU3UYCCKUE SBICHHUS U MPOLECCHI, HCIOIB3YS
(dbyHIIaMeHTaIbHbBIE U SMITUPUUYECKUE 3aKOHBI

VYMeHue onuckBaTh HU3Y4YCHHBIC CBOICTBA TEI U (1)I/I3I/I‘-IGCKI/IC SIBJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘I€CKI/I€ BCJINYHHBI

Brnanenne ocHoBaMM METO/IOB HAay4HOTO MO3HAHUSA C Y4ETOM COOJIIOJEHMs IpaBuil 0€30IacHOr0 TpyJa: HaOIIoIeHue
(bU3MYECKUX SIBICHUN:

YMEHHE CaMOCTOATEIbHO COOMpPATh SKCHEPUMEHTAJbHYI0 YCTAaHOBKY M3 JaHHOTO Habopa oO0OpyaoBaHHS IO
MHCTPYKIIMH, ONHMCHIBATh X0 ONbITA U 3aIIUCHIBATH €TI0 PE3YJIbTaThl, (POPMYINPOBATH BHIBOIBI;

NIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpEeHUHl (U3NYECKHMX BEJIMYMH: YMEHHME IUIAHHUpPOBAaTh HM3MEpeHUs,
CaMOCTOSITEJIbHO COOMPAaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY I10 HHCTPYKLMH, BBIYMCIATH 3HAUEHHE BEJIUYMHBI U
aHAJIM3UPOBATH MOJTYYEHHbIE PE3YNIbTAThI C YUETOM 3a/1aHHOM MOTPELUIHOCTH PE3YJIbTATOB U3MEPEHMIA;

MIPOBE/ICHNE HECIOKHBIX SKCIEPHUMEHTAIBHBIX HCCIEIOBAaHUN; CaMOCTOATENBHO COOHMpaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U MPOBOJAUTH HCCIIEJOBAaHUE 0 WHCTPYKLMH, HPEACTABIATh MOJTYyYEHHBIE 3aBHUCUMOCTH (DU3HYECKHX
BEJIMYMH B BUJI€ TaOJIUIl U TPapHUKOB, yUUTHIBATh NOIPEIIHOCTH, 1€7aTh BBIBO/BI 110 pe3yabTaTaM HCCIEI0BaHUSL

Ilonumanue XapaKTCPHBIX CBOICTB (I)I/ISI/I‘-ICCKI/IX Mozeaeun (MaTepHaanaﬂ TOYKa, a0COIIOTHO TBép,Z[OG TCJI0, MOACIN




CTPOCHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEI, TUTAHETApHASI MOJIENTh aTOMa, HYKJIOHHAsI MO/IETThb aTOMHOTO SJIpa) ¥ YMEHHE
NPUMEHSTH UX U1 OOBSICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBACHATH (PU3NYECKUE MPOIECCHl W CBOWCTBA TEN, B TOM YHCIE W B KOHTEKCTE CHUTYallMid MPaKTHKO-
OPUEHTHPOBAHHOI'O XapakTepa, B YACTHOCTH, BBIABIATH MPUUYMHHO-CIEACTBEHHbIE CBA3HM M CTPOUTH OOBSICHEHHE C
OTIOpOM Ha U3y4YeHHbIE CBOMCTBA (PU3MUECKUX SBICHUH, (pU3nuecKre 3aKOHbI, 3aKOHOMEPHOCTH M MOJEIIN

YMmenue pemath pacyéTHble 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHWIi), MCIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckue BETMYMHBI, B YaCTHOCTH, 3allMCHIBaTh KpaTKOE YCJIOBHE 3aaud, BBIABIATH HEJOCTAIONIME IaHHBIE,
BbIOMpPATh 3aKOHBI U (hOpMyibl, HEOOXOAMMBIE JUIs €€ pelleHUs,, MCIOJb30BaTh CIPABOYHBIC JaHHBIC, IPOBOIHUTH
pacuéTsl M OLIEHMBATh PEATUCTUYHOCTH IIOJIyYEHHOIO 3HaueHHsl (U3MYECKOM BEJIMYMHBI, yMEHHE OIpelensTh
pa3MepHOCTb (GU3NYECKOM BEIMUUHBI, [T0JyYCHHOH NPH PELLICHUH 3aJa4n

YMeHne XapakTepu3oBaTh NPHUHLUIBI JIEHCTBHA TEXHUYECKHX YCTPOMCTB, B TOM YHCIE OBITOBBIX MPHOOPOB, U
MIPOMBIIIJICHHBIX TEXHOJOTHYECKUX MPOLIECCOB M0 X OMHUCAHUIO, UCIIOIb3Ysl 3HAHUS O CBOMCTBAX (pU3MUECKUX SBICHUN
1 HEOOXOUMBbIe (PU3NUUECKUE 3aKOHOMEPHOCTH

10

YMeHue ucnonb30BaTh 3HAHUS O (PU3HUECKUX SIBJICHMSX B IOBCEIHEBHOM JKM3HU i oOecriedeHusi 0€30MacHOCTH MpU
oOpamieHny ¢ OBITOBBIMH TPUOOpPAMU M TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 37J0POBbS U COONIOJIEHUS HOPM
HKOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOIIEH cpejie; MOHMMaHHe HEOOXOAMMOCTH MPUMEHEHHS JOCTH)KEHUH (PU3UKH U
TEXHOJIOTUH 711 PAlMOHAIILHOTO NPUPOAOIIOIb30BaHUS

11

OnpIT ToMCKa, MpeoOpa3oBaHMS W TpeACTaBieHUs HHPOpMaluu (U3NYECKOTO COAEpKAHUA C HUCIOIb30BAaHUEM
MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHE OIICHWBAThH JIOCTOBEPHOCTH IMOJNYYCHHON HH(OpPMANWU Ha
OCHOBE HMEIOIUXCSI 3HAHUM M JONOJHUTEIbHBIX HMCTOYHUKOB; YMEHHE MCIOJIb30BaTh IPU BBIIOJHEHUH YYEOHBIX
3aJJaHUi HAY4YHO-TIOMYJIAPHYIO JMTEparypy (pu3nueckoro colepkaHus, CHpaBOYHBIE MaTepHallbl, PECYpChl CETH
WutepHet; BnaseHue 0a30BBIMH HaBBIKAMH MpeoOpa3oBaHUS MH(DOpPMALUMU M3 OAHON 3HAKOBOH CHCTEMBI B JAPYIYIO;
YMEHHE CO03/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE WH(POpPMALMU U3 HECKOJIBKHX
HCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbBIX HA OI'D 11O ®U3UKE

Kox

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

1

MEXAHWYECKUE SABJIEHMA

1.1

MexaHn4deckoe IBHKEHHE. MaTCpI/IaJ'ILHa}I touka. Cucrema orcuéta. OTHOCUTEILHOCTh JABWKCHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE ABIKeHUE. CpeqHsis ckopocTb. Dopmyna Ui BEIMHCICHUS cpeaHel ckopoctu: V = Sft

1.3

PaBHOMEpHOE TPSAMOJMHEHHOE IBMXKEHHE. 3aBMCUMOCTH KOOPAMHATHI Tejla OT BPEMEHH B Ciydae PaBHOMEPHOTO MPSIMOJIMHENHOTO
nBWKeHUs: X(t) = Xo + Uyt

I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOCKIMH CKOPOCTH, MPOEKIINHU TEPEMEIICHHUS, TTyTH, KOOPIUHATHI IPH PABHOMEPHOM
NPSIMOJIMHENHOM JIBHKCHUU

1.4

o t2
3aBUCHMOCTBH KOOPAMHATHI T€JIA OT BPEMEHH B CIIydae PaBHOYCKOPEHHOIO MPSIMOIUHENHOIO ABUKEHUSL: S, (t) = Vgt + ay - >

DopMyIIbl U1l TPOEKIMH MTePEMEIIEHHUs, TPOSKIIUU CKOPOCTH U POEKLUU YCKOPEHUSI IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM

JIBHKCHHU
2

t
Sy (t) = Vot + ay )

v (t) = vt +a, -t
a,(t) = const
2 2
Uax™ —Vix™ = zaxsx
I'paduky 3aBUCUMOCTH OT BpPEMEHH ISl MPOEKIMU YCKOPEHHS, MPOEKIUH CKOPOCTH, MPOEKIUU TepeMeIleHust, KOOPAHNHATH MpH

PaBHOYCKOPEHHOM MPSMOJIMHENHOM JBHKEHUU

1.5

CBoOonmHoe manenue. DOpMyIbl, OMUCHIBAIONIME CBOOOMHOE TaJeHHE Tella M0 BEPTUKATU (JIBIDKEHUE Tella BHU3 WU BBEpX
OTHOCHUTENILHO TMOBEPXHOCTH 3emiM). ['paduku 3aBHCUMOCTH OT BpEMEHHM A MPOSKIMHU YCKOPEHHUs, MPOEKIHUU CKOPOCTU U

KOOpAUHATHI IIpU CBO60,[[HOM MaaCHUU TCJla 110 BEPTUKAIA

1.6

CKOpOCTB PAaBHOMCEPHOI'O IBHIKCHUA TCJIAa 110 OKPYKHOCTHU. HaHpaBHeHI/IC CKOpPOCTH.

2TR
dopmyna 175l BBIYUCICHUSI CKOPOCTH Yepe3 palnyc OKPY>KHOCTH U NEPUOJT OOpaLeHUs: V = N

LenTpocTpeMurensHoe yckopeHue. HarpasieHne HeHTpOCTPEMUTENBHOTO yCKOpeHust. Dopmyia i BBIYUCIICHUS YCKOPEHHUS :




1
®opmyna, CBA3BIBAIOIIAS IEPUOJ U YACTOTY OOpaIleHus: vV = p

Macca. [InotHocTs BemecTBa. @opmyiia i BBIYUCICHUS NIOTHOCTH:

1.7 m
7
1.8 Cuia — BektopHas ¢pusudeckas BenuunHa. CI0KeHUe CHJl
1.9 SIBnenue nnepnuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaBlieHHOCTb BEKTOPA YCKOPEHUS Tesla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJOo
Bzaumonericteue ten. Tpetuit 3akoH HeroToHa:
1.11 . .
Frsy = —Fi
112 TpeHue nokost U TpeHue CKoNbkeHus1. DopMyna 11 BBIYUCICHUS MOTYJIIS CHIIBI TPEHUS CKOJBKCHHUS:
F ™™= U N
113 Hedopmarnus Tena. Yupyrue u Heynpyrue aedopMaiuu. 3akoH ynpyroi gedopmanmu (3akon ['yka):
F =1x-Al
BcemupHoe TaroreHre. 3aKOH BCEMUPHOTO TSITOTCHUS:
ml B mz
F=G—3
1.14
Cuna 1soxecTu. YCKOpeHHe CBOOOIHOTO M CHHUS.
dopmyna s BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
Jsuxenue mianet Bokpyr Conuna. [lepBas kocMuyeckast ckopocTb. HeBecoMocTh 1 mieperpy3ku
Hmnynsc Tena — BeKTOpHas pu3ndeckas BeIMYMHA.
1.15 p=mb

Nmnynbe cuctems Ten. U3menenne ummynbsca. Mmmynbe cumbl




3aKkoH COXpPaHCHU UMITYyJIbCa IJIs 3aMKHYTOﬁ CHCTEMBI TCII.

1.16 p = myv; + myv, = const
PeaktuBHOE IBIKCHHE
Mexannueckas pabota. @opmyna ajsi BEIYUCICHUS PaOOTHI CUIIBL:
A = Fscosa
1.17
MexaHn4decKasi MOIITHOCTb:
A
N =—
t
Kunernueckas v noreHuanbHas sHeprus. opmyna aJist BBIYUCICHUS KHHETHUYECKON SHEPTUU:
£ = mv?
)
1.18 Teopema o kuHeTHyecKoi 3HeEprur. opMyia ik BBIYUCIECHUS MIOTCHIIUAIBHON SHEPTUHU TENa, TOAHATOrO
HaJa 3eMIIEH:
E, = mgh
MexaHuyeckasi SHEpIrus:
E=E,+E,
1.19 3aKOH COXpaHEHHSI MEXaHUYECKOM sHeprun. DopMyna /il 3aKOHA COXPaHEHUS MEXaHUYECKOW YHEPTUHU B OTCYTCTBUE CHJI TPEHHUS:
E = const.
[IpeBpaiieHue MEXaHMYECKOW SHEPTUH NPU HAJIMYUH CUIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKHU.
Peryar. Moment cunsl: M = FI.
VYcioBre paBHOBECHS phlyara:
1.20 My +My+-=0
[MonBukHbIii 1 HenoABMKHBIN O6510KU. KITJ[ mpocThIX MeXxaHU3MOB,
AHOJ’IGSHaﬂ
T=7
3aTpadYeHHas
1.21 JlaBnenue TBEPAOTO TeNA.




CDopMyna JJIs1 BBIYMCIICHUA JaBJICHUS TBépI[Ol"O TCHIa:

F
P35
JlaBnenue raza. ATMocdepHOe aBlICHHE.
lMunpocratuyeckoe qaBieHUEe BHYTPH KUIKOCTH.
®dopMyra 7151 BBIYUCICHHSI TaBJICHUS BHYTPU KHUIKOCTH:
P = pgh + Parm
1.22 3akoHn [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. @opMyna A ONPEEICHUS BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH Ha TENIO, IOTPYKEHHOE B AKHUAKOCTb WM ra3:
1.23 Fapx = pgV
VYcnosue miiaBanus tena. [lnaBanue cyaoB ¥ BO3AyXOIIaBaHUE
Mexannyeckue KojiebaHus. AMIUTUTY/IA, IEPUOJT U YacToTa Kojiebanuit. @opmyiia, CBA3bIBAIOIIAS YACTOTY M TIEPHO]] KOJICOAHHIA:
1.24 1
V==
T
1.25 MaremaTrueckuii U IpyKUHHBIN MagTHUKH. [IpeBpaliieHne snepruu npu KojaedaTeIbHOM JIBHKEHUU
1.26 3aryxaromue kojaebanus. Bernyxnennbie konebanus. Pezonanc
197 Mexannueckue BosIHbL. [IpojoapHbIE U TIONIEpeUHbIe BOIHBI. J{JIMHA BOJIHBI M CKOPOCTh PACIPOCTPAHEHUS BOJIHBL:
A=vT
1.28 3Byk. ['pomMKOCTh 1 BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOI BOJHBI Ha TpaHuIle ABYX cpel. MH]pas3Byk u ynbTpa3Byk
Ipaxmuueckue pabomuol
H3mepeHne cpenHel MIOTHOCTH BEUIECTBA; apXUMEIOBON CHIIBL; KECTKOCTU MPYKUHBL, KOAPPUIIUEHTa TPEHUS CKOJIBKEHUS; paObOThI
CWJIBI TPEHUSI, CUJIBl YIPYTOCTH; CPEAHEN CKOPOCTH ABMKEHUS OpycKa M0 HAKIOHHOW IUIOCKOCTH; YCKOpEHUsl OpycKa MpH JBUKEHUU
1.29 110 HAKJIOHHOH TUIOCKOCTH; YaCTOTHI M MIEPHO/Ia KOJIeOaHUH MAaTEeMaTHUECKOTO MasiTHUKA; YaCTOTHI M IIEPHUO/Ia KOJICOAHUH TPy KHUHHOTO

MasiTHUKAa; MOMEHTa CHJIbI, ACUCTBYIOLIETO HA pblYar; paOOThl CHJIBI YIIPYTOCTH NPH MOABEME Ipy3a C IMOMOLIbIO HEMOJBUKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABbEME Ipy3a C TOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEJOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTU Teja M OT IUIOTHOCTU KHUAKOCTU; HE3aBUCUMOCTHU
BBITAJIKUBAIOIIEH CHJIBI OT MAcChl T€Ja; CUJIbl TPEHUS CKOJBXEHHS OT CHJIbI HOPMAJIbHOTO JIaBJIEHUS U OT pPojJa MOBEPXHOCTH; CHUJIIBI




YIPYTrOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENeHU JedopMalluu MPY>KUHBI, YCKOPEHUs Opycka OT yrjia HakJOHAa HalpaBIsIOLIEH;
nepuoja (4acToThl) KoJeOaHUI HUTSHOTO MasiTHUKA OT JUTMHBI HUTH; MEpHOJa KoieOaHUi MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a H
KECTKOCTH NPYKUHBI; UCCIEIOBAaHNE HE3aBUCUMOCTHU MepHoJa KoieOaHUi HUTSHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka ycioBus
paBHOBECHs pblyara

Qu3suyeckue A61eHUs 8 npupooe: TIPUMEPHI TBUKEHHS C Pa3IMYHBIMU CKOPOCTAMHU B KUBOM U HEXUBOU MpHpojie, NEHCTBUE CHUIIBI
TPEHUsI B TPUPOJEC W TEXHHUKE, MPUIUBHI W OTIUBBI, JBIKEHHE TuIaHeT COJIHEYHOW CHUCTEMBI, PEAaKTHMBHOE IBIIKEHHE >KHBBIX

1.30
OpPTraHU3MOB, PHIYAard B TEJIE€ YeJOBEKa, BIMSIHUE aTMOC(EPHOro JaBIICHUS HA KMBOM OpraHM3M, IUIABaHUE PBIO, BOCTIPUSATHE 3BYKOB
KUBOTHBIMH, 36MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, LIYyHAMH, 9XO
Texnuueckue ycmpotiicmea.: CIAJOMETP, NaTYUKH TOJIOKEHHS], PACCTOSIHUS U YCKOPEHHUs, TUHAMOMETP, MOAIINITHUKY, PAKEThI, phlyar,

131 MOJIBUYKHBIA U HEMOJBUHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY, COOOIIAIOIIUECS COCYAbI, YCTPOHCTBO
BOJIONIPOBO/IA, TUAPABINYECKUI Mpecc, MAaHOMETP, OApOMETp, BBHICOTOMEpP, MOPIIHEBOM HACOC, apEOMETP, IXOJIOT, MCIOIb30BaHHUE
yIBTPa3ByKa B ObITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHUA

21 OCHOBHbIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETHUECKONH TEOpUH CTPOCHHUs BellecTBa. Mopenu TBEPAOro, >KUIKOTO U ra3000pa3HOTo
cocTostHUH BeniecTBa. Kpucramumueckue u aMopdHbIe Tena

2.2 JIBmxenue yactuil BeuiecTBa. CBsi3b CKOPOCTHU ABMXKEHHUS YacTHIL ¢ TemrepaTypoil. bBpoyHoBckoe nBuwxkenue, nuddysus

2.3 CMauyuBaHue ¥ KaNWUISIPHBIE SIBJICHUS

2.4 TermmoBoe paclIUpeHHE U CHKaTUE

2.5 TennoBoe paBHOBeCHE

2.6 Buytpennss sHeprus. PaboTa u Temonepeaaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEH SHEPTUN

2.7 Bupael Tenonepenayn: TeNIONPOBOJHOCTD, KOHBEKLUS, U3Iy4CHHUE
Harpesanue u oxnaxzaenue tein. KoianuecTBo TernoTel. Y aenpHas TEIIOEMKOCTb:

2.8 Q =cm(t; —t1)
3aKOH COXpaHEeHHsI SHEPTUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OanaHca:

2.9

Qi +Qy+=0




I/ICHapCHI/Ie N KOHACHCAIUs. H3meneHne BHYTpeHHefI OHEPI'UM B IIPOLUECCEC NCITAPpCHUA U KOHACHCAIUH. Kunenne KHUAKOCTH. Y,I[GJ'II)HaH

TEIUI0Ta NapooOpa30BaHMUS:

2.10 Q
L=—
m
211 BraxxnocTs Bo3yxa
[InaBnenue u kpucramuuzanus. I3MeHeHne BHyTpEeHHEHN SHEepTruy NpH IUIaBJICHUN U KPUCTAJUIU3AlNK. Y IeNbHas TEII0Ta MIaBJICHUS:
2.12 129
m
BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y IeJbHasl TEMJI0Ta CTOPAHUS TOIUINBA:
2.13 = Q
1=
2.14 [puniune! padoTs TeroBsix aurarenei. KI1J[ teroBoro apurarens
Ipakmuyeckue pabomol
W3mepenue yaenpHONH TEMIIOEMKOCTH METAJTIMUECKOr0 LMIIMHAIPA; KOJIMYECTBA TEIUIOThl, IOJYYEHHOIO0 BOJOH KOMHATHOM
215 TeMIepaTypbl (PUKCHPOBAaHHOM Macchl, B KOTOPYIK) ONYIIEH HarpeTbhlii LMWIMHIpP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HarpeThiM
LWINHJPOM, TOCJE ONMYCKAaHHWA €ro B BOJY KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHOW BJIAXKHOCTH BO31yXa; YIEJIbHON TEMJIOTHI
TU1aBJIeHus Jbaa. McecnenoBanue n3MeHeHUs TeMIEpaTyphbl BOJBI TP Pa3IMYHBIX YCIOBUSX; SBJICHHUS TEIUIOOOMEHA MPH CMEIINBAHUH
XOJIOJTHOM U ropsiuei BOABI; IpoLecca UCTIapEHMS
216 Qusuueckue s6n1enUa 6 npupode. TIOBEPXHOCTHOE HATSKEHHE U KalMJUIAPHBIE SIBICHUS B IPUPOJE, KPUCTAIUIBI B IPUPOJE, U3ITyUEHHE
ConHua, 3aMep3aHue BoJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEsl, CHeTa
217 Texnuyeckue ycmpoticmea: KaNWUISAPbI, MPUMEPHI HCIONb30BaHUS KPUCTAIOB, XUAKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATypHl,
TEPMOC, CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOMHA, ABUraTeb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1

DnekTpusanus Tei. JBa BUIa 3JIEeKTPUUYECKUX 3apsi0B




3.2

B3aumoneiicTBue 3apskeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHUs NEKTPUUECKOTO 3apsaa
3.4 DnekTpuueckoe mnose. Hanpsok€HHOCT anekTpuueckoro mods. [lpuHuun cynepno3uiuu 3JIeKTPUYECKUX MoJiel (Ha KauyeCTBEHHOM
YPOBHE)
3.5 Hocutenu snexkrpuyeckux 3apsanoB. JeicTBUE 2IEKTPUUECKOTO TOJIs Ha AJIEKTPUUECKHUE 3apsabl. [IpOBOAHUKY U AUDIIEKTPUKU
[TocTostHHBIN ANEKTpUYeCKUi TOK. JleicTBUS AnekTpudeckoro Toka. Cuia toka. Hanpsikenue.
q
[==
3.6 ‘
) A
U=-—
q
DJIEKTPUYECKOE CONTPOTUBIICHUE. Y IENBHOE 3IEKTPUUECKOE CONPOTUBIICHUE:
l
3.7 r=F
S
3akoH OMma Uil y4acTKa JIeKTPUUECKOM 1emu:
U
3.8 | =—
R
[locnenoBarenbHOE COENMHEHNE IPOBOIHUKOB:
11212; U:U1+U2, R:R1+R2
3.9 [lapannensHoe COeIMHEHHE POBOJHUKOB PABHOTO CONPOTUBIICHUS:
R,
U1:U2; 1211+12; R:7
CMenanHble COETMHEHUS! TPOBOJHUKOB
PaGota 1 MOILITHOCTB AJIEKTPUUYECKOTO TOKA.
3.10
A=Ult, P=UI
3.11 3akon J[>xoyns — Jlenna:




Q = I?Rt

3.12 OmnsiT DpcTena. MarHuTHOE 1oJie MPSIMOTO IPOBOIHUKA ¢ TOKOM. JIMHIUM MarHUTHOW MHAYKIUU
313 MaruauTtHoe 1osje MoCTOSHHOTO MaruuTa. BzaumoielicTBue NOCTOSTHHBIX MAarHUTOB
3.14 JleiicTBHE MarHUTHOTO TOJISl HA MPOBOJHMK C TOKOM
3.15 Omnprtel @apazes. SBneHne sneKTpoMarunTHON uHAYKIMH. [IpaBmo Jlenma
Ipaxmuueckue pabomuol
H3mepenue 37eKTpuuecKoro COMPOTHRICHHS PE3UCTOPA; MOIITHOCTH JIEKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOMIETO B MPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HAMNPSIKEHUS HAa KOHIIAX
3.16 MPOBOJIHUKA; 3aBUCUMOCTH COINPOTHBIICHUS OT JUIMHBI MPOBOJIHUKA, IUIOMIAJM €ro IONEPEeYHOro CEYEHUs U YIEIbHOrO
CONPOTHUBIICHUS.
[IpoBepka mpaBuia A 3JIEKTPUUECKOTO HAMPSDKEHUS MPU IOCJIEN0BATEIbHOM COEIUHEHUM IPOBOJHMUKOB; MpaBHJA JUIS CHIIbI
AJIEKTPUYECKOTO TOKA MIPH MapauIeIbHOM COSIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
317 Qu3zuueckue A61eHUs 8 NPUpode. YEKTPUICCKHE SIBJICHHUS B aTMOC(hepe, STEKTPHUECTBO KUBBIX OPraHU3MOB, MATHUTHOE TTOJIE 3EMIIH,
Ipeiid MmoirocoB, POk MATHUTHOTO TIOJIS AJIS XKU3HU Ha 3emiie, IOJISIPHOE CUSTHHE
Texnuyeckue ycmpoticmaa: IEKTPOCKOII, aMIIEpPMETp, BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOM SHEPTUH, IIEKTPOOCBETUTEIbHBIC
3.18 MPUOOPBI, HArpeBaTEIbHBIC JJICKTPONPUOOPHI (MPUMEPHI), IICKTPUUECCKHE MPEIOXPAHUTENH, SIEKTPOMArHUT, SJIEKTPOIABUTATEIb
MOCTOSTHHOT'O TOKa, T€HEPaTOp MOCTOSHHOT'O TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHEI. [1IKkana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas Mozens ceeta. IIpsMonuHeiiHOe pacpocTpaHEeHHe CBETa
3.21 3akoH oTpaxeHus cBera. [L10cKoe 3epKao
3.22 IIpeomieHHE cBeTa. 3aKOH TIPeIOMICHHS CBETa
3.23 Hucniepcus ceera
Jlunza. Xop nydeit B mun3e. DokycHoe paccTossHUE TUH3BL. ONTHYECKAas CHJia JTUH3bI:
1
3.24 D ==




3.25

I'ma3 xax ontuueckas cuctema. ONTHUECKHIE HpI/I60pLI

Ipaxmuueckue pabomol
W3mepenue onTudeckod cuiibl coOuparolieil JHH3bI, (POKYCHOTO paccTosHUS coOuparoliel JHUH3bI (10 CBOMCTBY paBeHCTBA

3.26 | pasmepoB npenMeTa u M300paKEHNs, KOT/A TIPEIMET PacIIONoXKeH B IBOMHOM (OKyce), TTOKa3aTeNs IPEIOMICHHS CTEKIA.
HccnenoBanue cBoiicTBa M300pakeHUs!, MOJIYYEHHOTO C MOMOLIbIO COOMparoLIel JMH3bI;, U3MEHEHUs (POKYCHOI'O PACCTOSHUS IBYX
CJIO)KEHHBIX JIMH3; 3aBUCHMOCTH yTJIa TIPEJIOMIICHHUS CBETOBOTO JIyda OT yTJia IMaJeHHs Ha TPAHUIIE «BO3IIYX — CTEKIIO»

3.27 Qusuueckue aenrenus 6 npupooe: 3armenust Connua u JIyHbI, 1[BeTa Tell, ONTUYECKHE sABJICHUS B atMocepe (uBeT Heba, pedpakius,
pamyra, MUpax)

3.28 Texnuueckue ycmpoticmea: O4KH, IEPUCKOTIL, (POTOANTIAPAT, ONTHYECKUE CBETOBOIBI

4 KBAHTOBBIE SABJIEHUA

4.1 PagunoaktuBHOCTh. Anb(a-, 6eTa-, ramma-uznydenus. Peakuun ansga-u 6era-pacnana

4.2 OmnsbiThl Pesepdopaa no paccesnuto anbpa-uactuil. Ilnanerapuas Monens atoMa

4.3 CocraB atroMHOTO sigpa. M30Tomsl

4.4 Tlepwon ToTypacaia aTOMHBIX ST

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO M MACCOBOTO YHCET

46 Qusuueckue sA61eHUs 6 NPUpooe: €CTECTBEHHbIM paAMOaKTHUBHbBIN ()OH, KOCMUUYECKHUE JIy4H, PaAHMOaKTUBHOE M3Iy4€HUE HMPUPOHBIX
MUHEPAJIOB, JICHCTBHE PaJIMOAKTUBHBIX U3TYYCHUI Ha OPTaHU3M YeI0BeKa

4.7 Texnuueckue ycmpoiicmea. CTIEKTPOCKOI, MHIUBUAYaJIbHBIN 103UMETp, kKamepa BuibcoHa, sepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIHHIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI /UIS1 YYHEHUKA

» Gusuka: 7-# kinacc: 6a30BbIM YPOBEHb: yueOHUK; 3-€ uznanue, nepepadborannoe Ilepeimkun .M., iBanos A.W. Akimonepnoe o6mectBo «M3naTenbcTBo
«IIpocBerenne»

» ®usuka: 8-i kacc: 6a30BbIN ypOBeHb: yueOHUK; 3-¢ u3nanue, nepepadorantoe [lepoimkun .M., BanoB A.M. AkunonepHoe o6uiectBo «M3aarensecTBo
«IIpocBerenne»

» ®usuka: 9-i knacc: 6a30BbIi YpOBEHb: yueOHUK; 3-€ uznanue, nepepadorantoe [leppiukun .M., I'ythuk E.M., BanoB A.U. u 1p. AK1iOHEpHOE 0011ECTBO
«3marenscTBO «lIpocBemenue»

METOJUYECKHUE MATEPUAJIbI VIS1 YYUTEJIA

o OenepanpHas paboyas mporpamma. Ousuka. 5-9 kiaccel (6a30BbIi ypoBeHB). - Mocksa - 2023;

e Ousuka. Peanmzanus tpedoBanuii ®I'OC ocHOBHOTO 0011eTO 00pa3oBanus: MeToauieckoe nmocoodue s yuurens / AYO. [lentun u np. - M.: ®I'BHY
«MHCTUTYT cTpateruu pa3sutust oopasosanus PAOy», 2022;

e Ousuka. 7 xinacc: 6a30BbIi ypoBeHb: yueOnuk / [lepsmukun .M., UBanos A. U. - Mocksa: [Ipocsemenue, 2025;

e dusuka. 8 kinacc: 0a30BbIN ypoBeHb: yueOHuk / [leppikun .M., MIBanos A. 1. - Mocksa: IIpocsemenue, 2025;

o Omsuka. 9 xiacc: 6a30BbIi ypoBeHb: yueOHUK / [lepeimkua .M., UBanoB A. U. - Mocksa: IIpocsemnienune, 2025;

¢ Jlunaxktuueckue matepuaisl. A.E. Mapon, E.A. Mapon. YueOHo-MeTonn4uecKuii KOMITIEKT Mo ¢pusuke i 8, 9 knacca (0a30BbIi ypOBEHB)
oOureo0pa3oBarenbHbIX opranu3zanuil. — M.: Ilpocsemenue, 2025

e CamocTosITeNTbHBIE U KOHTPOJIbHBIE PaboThl. A.E. Mapos, E.A. Mapon. YueOHO MeToanYeCKHi KOMIUIEKT 1o ¢u3uke 1t 8, 9 kiacca (0a30BbIi ypOBEHB)
oOureoOpa3oBarenbHbIX opranu3zanuii. — M.: Ilpocsemenue, 2025

e Ousuka. 7 kinacc: 0a30BbIN YpOBeHb: paboyast TeTpaab: yueOHoe mocobue / T.A. Xannanosa, H.K. Xannanos. - Mocksa: [Ipocemienue, 2025;

o Omsuka. 8 knacc: 6a30BbIN ypOBEHB: pabouas TeTpaas: yueonoe nmocodbue / T.A. Xannanosa, H.K. Xannanos. - Mocksa: [Ipocsemenue, 2025;

e Ousuka. 9 xinacc: 0a30BBIN YpOBeHb: paboyas TeTpaab: yueoHoe mocodue / T.A. Xannanosa, H.K. Xannanos. - Mocksa: [IpocBemenue, 2025.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e https://m.edsoo.ru/



