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MOACHHUTEJBHAA 3AITMCKA

[TporpamMa mno (u3MKe Ha YPOBHE OCHOBHOTO o0O0mero o0pa3oBaHuA
COCTABJICHA HA OCHOBE MOJIOKEHHH U TpeOOBaHHUIl K pe3ynbTraTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 0O0pa3oBaTeNbHOH NpOrpamMMBI, NMPEACTABICHHBIX B
OI'OC O0Q, a Tacke ¢ yuéToM ¢encpansHoii paboueii nporpaMMbl BOCITUTAHUS H
Konuenuuu npenoaaBanus yueOHoro npeamera «Ousmkay.

[Iporpamma 10 (U3HKE HAa YPOBHE OCHOBHOTO 00miero oOpa3oBaHUA
COCTABJICHA HA OCHOBE MOJOXKCHWIH H TpeOOBAHHH K Pe3ynbTaTaM OCBOCHHS HA
0a30BOM YpOBHE OCHOBHOH 0Opa30oBATENBHONW MPOrpaMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Tarke ¢ yaeToM (peacpanbHOi padoueii mporpaMMbl BOCTIMTAHUA H
KOHLIENIMH NPEnoaaBaHus yueOHOro npeaMera « Dusukay.

Conxepkannie mporpaMmel M0 (HU3UKE HANpPaBICHO HAa (POPMUPOBAHHE
€CTECTBCHHOHAYYHOH IPaMOTHOCTH OOYYAIIIUXCA M OpraHu3ali) H3Y4YEeHHA
U3k Ha AEATENBHOCTHOH OCHOBE. B mporpamMe mo (pM3HKE YUYWUTHIBAKOTCH
BO3MOKHOCTH ydeOHOro mpeamera B peanmszauuu tpedopanuit ®I'OC OO0 k
IUIAHUPYEMBIM JTNYHOCTHBIM U METANPEAMETHBIM pe3ybTaraM 00yueHus, a TAKKe
MEKIIPEIMETHBIE CBA3H C€CTCCTBCHHOHAYYHBIX Y4YEOHBIX MPEOMETOB HA YPOBHE
OCHOBHOTO 00miero oGpa3oBaHHsl.

[IporpamMmMa no $pu3HKe yCTaHABIMBAET pacnpeacieHne yueOHOro Marepiana
Mo rofiaM o0y4eHus (1Mo KiIaccam), NpeanaracT MpUMEPHYIO MOCIEA0BATEIBHOCTE
H3YYECHHs TE€M, OCHOBAHHYIO HA JIOTHKE Pa3sBUTHUA IMPEAMETHOTO COACP)KaHHA U
y4€eTe BO3PACTHBEIX 0COOCHHOCTEH 00yYaroIMXCs.

[Tporpamma mo (¢u3uke paspaboTaHa ¢ LETBK OKa3aHHd METOJHYECKOM
MOMOIIM YYUTEITO B CO3MaHUN padoueit mporpaMMbL IO YUeOHOMY TIPEIMETY.

OU3MKa ABIACTCA CUCTEMOOOPA3YIOLIMM OISl €CTECTBEHHOHAYYHBIX YUCOHBIX
MPEAMETOB, TOCKOJIBKY (PU3HUYECKHE 3aKOHBI JIEKAT B OCHOBE TPOLECCOB H
ABNICHWH, W3y4YaeMbIX XuMHeH, Owuosoruei, acTpoHoMmuedn u  u3mdeckoit
reorpadueii, BHOCHT BKIaA B €CTCCTBCHHOHAYYHYK) KAPTHHY  MHpA,
MpeAocTaBIseT HauOonee ACHBIE 00paslbl MNPUMEHEHHS HAyYHOTO METoAa
MO3HAHHUS, TO €CTh CMOCO0a MOMYYECHHUS JOCTOBEPHBIX 3HAHUIA O MUPE.

OnHa W3 TNaBHBIX 3a7a4 (PU3HYECKOTO O0pa3oBaHUs B CTPYKType OOLIETO
00pa3oBaHHA COCTOHUT B (POPMHPOBAHWHM €CTECTBEHHOHAYYHOI TI'DAMOTHOCTH H
HHTEpeCa K HayKe y 00y4arommxcs.

M3yuyenne ¢u3ukn Ha 0a30BOM ypOBHE [MpeAnoyaracT OBJTaAcHHUE
CICAYIOIIMMU KOMIIETEHTHOCTAMH, XapaKTEPU3YIOMINMU €CTECTBEHHOHAYUHYE)
IPaMOTHOCTB:

e HAY4YHO OOBIACHSATH SABJICHUA,

e OLCHMBATH U MOHHUMATh OCOOCHHOCTH HAYYHOTO UCCIICAOBAHHS,



UHTCPIPETUPOBATE JAHHBIC W HCIOJB30BATE HAYUHBIC OOKA3aATCIBCTBA
AT MOJIYYCHUA BBIBOOOB».

[lenu wn3yueHns (QU3HKH HA YPOBHE OCHOBHOTO 00LIEro o0pa3oBaHUA
ONpEACNEeHbl B KOHLEMIMH TpemojaBaHud yueOHoro mnpeameTra «dusuka» B
oOpa3oBaTeNbHBIX OopraHu3aimsax Poccuiickoil  ®Denepaliu, pealH3yHOMINX
OCHOBHBIE 0011€00pa30BaTENbHEIC TIPOrPAMMEL.

Lenu u3ydeHust PU3UKM:

NpuoOpeTeHHe HHTEpeca W CTpeMJICHHS OOYyYalIMXCsd K HAyYHOMY
H3YYCHUIO MPUPOIBI, PA3BUTHE WX HHTEINICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABNECHUI 0 HAYYHOM METOJE MO3HAHUA U (POPMUPOBAHUE
HCCNEA0BATENBCKOTO OTHOLIEHHS K OKPY>KAFOIUM SIBJICHUSIM,
(OpPMHPOBAHHE HAYYHOTO MHUPOBO33PEHHUA KaK pe3yabTaTa U3Yy4YEHHs
OCHOB CTPOEHUS MaTepUH H (PYHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;
$OopMHUpPOBAHUE TIPCACTABICHUI O ponHu (UINUKH ANA PA3BUTHS APYTUX
€CTECTBCHHBIX HAYK, TEXHHKH H TEXHOIOTHA,

pa3BHTHE  TNPCIACTABICHHNA O  BO3MOXKHBIX  cepax  Oyayiiei
npodecCHOHANBHON AEATEIBHOCTH, CBA3AHHON ¢ (PM3NKOM, MOArOTOBKA K
JAmbHEHIIEMy O0YUYEHHIO B TOM HANPABJICHWUH.

JIoCTIKeHNE 3THX [eneil mporpaMMmel No (PU3UKE HA YPOBHE OCHOBHOIO
o011ero 00pazoBaHus 00ECTICUNBACTCS PEIICHUEM CIIECAYIONINX 3a1a4:
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MpUOOPETEHHE 3HAHMH O JUCKPETHOM CTPOSHHMHM BENIECTBA, O
MEXaHMYECKHUX, TEIUIOBBIX, MIEKTPHUUYECKUX, MArHUTHBIX U KBAHTOBBIX
ABJICHUAX

npuoOpeTeHHe YMEHHI OMUCHIBATh H OOBACHATH (PUBHUCCKUE ABICHUA C
HCTIONB30BAHHEM IOy YeHHBIX 3HAHU;

OCBOGHHE METOAOB pPELICHHUA MPOCTEHIIMX pPACUCTHBIX 3aJad ¢
HCTIONB30BaHHEM dbuzngecKnx MOJeNeH, TBOPYECKUX u
MPaKTHKOOPHEHTHPOBAHHBIX 33134,

pa3BUTHE YMEHUI HAONFOATh NPHPO/THBIE SBJICHHUS U BBHIIOJIHATE OMBITHI,
nmabopatopHble pa0OTBI M IKCMEPUMEHTANBHBIE HWCCIEAOBAHHA C
HCTIOJIE30BAHUEM U3MEPHUTENBHBIX IPHOOPOB;

OCBOCHHE TIPHUEMOB paboThl ¢ MH(POPMaLUEH (PU3NUECKOTO COMCPIKaHU,
BKJTH0OYasA WHGOPMALMIO O COBPEMEHHBIX HJOCTHKCHHSAX (PM3HKH, aHATTN3 H
KPUTHUYECKOE OIIEHUBAHHE MH(POPMAIINH;

3HAKOMCTBO €O chepamu mpodecCHOHANBHOM AeSTEIBHOCTH, CBI3aHHBIMH
¢ (M3HKOH, H COBPEMEHHBIMM TEXHONOIHSAMH, OCHOBAaHHBIMH Ha
OOCTHKECHUAX (DH3HUECKOH HAYKH.



OO01mee YUCI0 4YacoB, PEKOMEHIOBAHHBIX U1 U3Y4YeHHUs (PH3HKH HAa 0a30BOM
ypoBHe, — 238 yacos: B 7 kiacce — 68 4acos (2 4yaca B HeEN0), B 8 Knacce — 68
yacoB (2 yaca B Heaenw), B 9 xmacce — 102 yaca (3 4vaca B HEAEHH).

[Ipeanaraemelii B mporpaMMe mo Gu3Mke nepedyeHs 1adoparopHeIX padoT U
OTIBITOB SABNACTCA PEKOMEHIATCITBHBIM, YUNTENb JEeNIacT BHIOOP MPH MPOBEACHUH
nabopatopHbiX pPaboT W ONBITOB € YYETOM HHOHUBHAYAIBHBIX OCOOCHHOCTEH
o0yyaromuxcs, CIHCKa YKCICPUMEHTANIBHBIX 3aJaHHi, MpeaIaraéMelX B paMKax
OCHOBHOTO TOCYAAPCTBEHHOr0 SK3aMEHa Mo pU3MNKe.



COIAEPXAHUE OBYYEHHUA

7 KNIACC
Pu3HKA U €€ PoJIb B MO3HAHHH OKPYKAWINEr0 MUPA.

dusnka — Hayka o npupope. AsneHus npupoapl. PHU3NYECKUE SBIICHMAL
MEXAHUYECKUE, TEIUIOBLIC, TICKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

®Oun3nueckue BETHYMHBL H3MepeHue (U3MUeCKHX BEIUYHH. DU3HYCCKHE
npubopsl. IlorpenHocTe n3MepeHnii MexayHapoaHas CHCTEMA ¢IMHHLL

Kak ¢wm3uka M JOpyrue €CTECTBEHHBIC HAYKHW H3YYAKOT IPUPOAY.
EcrecTBEHHOHAYYHBII METOM MO3HAHHS, HAOMIOACHHE, MOCTAHOBKA HAYYHOIO
BOIMPOCA, BHIABHKCHUE THMOTE3, IKCIEPUMEHT MO MPOBEPKE MHNOTE3, OOBACHEHUE
HaOI0AaEMOT0 ABJIeHNA. Onucanue PHU3HIECKHUX SIBICHUH ¢ TOMOILBIO MOJAENEH

Hemoncmpauuu.

1. MexaHHYecKHe, TEIUIOBBIE, JJICKTPUYECKHUE, MArHUTHBIC, CBETOBEHIC

ABIICHUA.
2. ®@usuyeckne npuGOPH H MPOLUCAYPA MPAMBIX U3MEPEHHH AHATOTOBBIM H
L pOBLIM TPHOOPOM.

Jlabopamoprie padombsi 1 Onvimnbl.

1. OmnpenencHue UEHHL AENEHUS KAl H3MEPUTEIBLHOIO Npudopa.
H3MmepeHHe pacCTOSHHIA.

H3Mepenue 00BpEMa XUAKOCTU U TBEPAOTO TENA.

OnpeneneHue pasMepoB MaJIbIX TeEL.

H3Mepenue TeMmeparypbl OpU TNMOMOIUM SKUIKOCTHOIO TEPMOMETpa U

OATYUKA TEMIIEPATYPHL.

6. IlpoBeaeHue HCCIEOOBAHHUS N0 MPOBEPKE THUIIOTE3B JANBHOCTDH MOJIETA
[APHKA, MYILEHHOTO TOPH3OHTAIBHO, TEM OoJblIe, YeM OONbLIE BHICOTA
IMyCKa.
IlepBoHaya/bHBIC CBEACHUS O CTPOCHHH BELIECTBA.

CTpoeHHE BEIECTBA. AaTOMBI W MOJEKYJBl, HX pasMepbl. OMmBITH,
JOKA3BIBAIOLIHNE AUCKPETHOE CTPOCHHUE BEIIECTRA.

JIBi>kKeHUE YacTHI[ BellecTBa. CBA3b CKOPOCTH JBHDKEHHMS YacTHI[ C
TeMmreparypoil. bpoyHoBckoe apmkenue, auddysus. BzaumoneiicTpue 4acTHIl
BEIICCTRA. MPUTDKCHUE W OTTAIKHBAHHE.

ATperaTHeie COCTOSHHS BELICCTBA. CTPOCHHUE ra3zoB, JKMAKOCTEH U TBEPIBIX
(KpUCTAUIHYECKUX) TeN. B3auMOCBA3bL MEXKAYy CBOMCTBAMH BELISCTB B PA3HBIX
arperaTHeIX COCTOSAHMUAX M MX ATOMHOMOJICKYJIAPHBIM CTpoeHneM. OcoOEeHHOCTH
arperaTHeIX COCTOAHUH BOABI.

Hemoncmpauuu,

1. Habmopeune OpoyHOBCKOTO ABMYKCHHS.

2. HabGmwonenne nuddysnm.
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3. HaOmoneHne  sABACHHMH,  OOBACHAKOIIUXCA  MPUTSDKEHUEM  HMIIH
OTTAJIKUBAHUEM YACTHI] BEIICCTRA.

Jlabopamoprnsie pabonsl i Onbimol.

1. OueHka auaMeTpa AaroMa METOAOM PAIOB  (C  HCTIONB30BAHUEM

¢oTorpaduii).

2. OnpITel 10 HAGIIOACHUIO TETIOBOTO PACIIUPEHHA Ta30B.

3. OnpITel 10 OOHAPYKEHHIO ACHCTBUA CHJI MONIEKYJISIPHOTO MIPUTSDKCHUAL.

JIBH:KEeHH e H B3aHMO/IeliCTBHE TeJl.

MexaHudeckoe IBWKECHWE. PaBHOMEPDHOC W HEPABHOMEPHOC OBIKCHHC.
Ckopocte. CpeaHsias CKOPOCTh IMPU HEPABHOMEPHOM IABMIKEHHH. Pacder mytd u
BPEMEHH JIBIDKCHUS.

SlBneHue HHEPIMH. 3aKOH WHepUMH. B3auMonelcTBHe Ten Kak NpHYMHA
H3MEHEHHSA CKOPOCTH /[BIDKEHMA TeNl. Macca Kak Mepa HHEPTHOCTH Tela.
ITnoTHOCTE BemecTBa. CBA3b IUIOTHOCTH € KOJMYECTBOM MOJEKYN B €IUHHIE
o0BeMa BEECTRA.

Cuna xak XapakTepucTHUKa B3auMoIeHcTBUsA Ten. Cuiia ynpyrocTd H 3aKOH
I'vka. U3MepeHne Cibl ¢ MOMOLIBK) AMHAMOMETPA. SIBJICHUE TATOTEHHS W CHJIA
TsokecTH. Ciila TSOKECTH Ha ApyTux mnanetax. Bec tena. HepecomocTs. CnoskeHue
CHJI, HANIPaBJICHHBIX MO OJHOH mpsMoi. PaBHogeicTByiomas cun. Cuna TPEHHUA.
TpeHUe CKONBXEHUS H TPEHUE MOKOs. TpeHue B IPUPOAE U TEXHHUKE,

femoncmpanuu.

HaOnroneHne MEXaHHYECKOTO ABHKEHHA TENA.
H3MepeHue CKOpOCTH NPAMOIHHEHHOTO ABHKEHHUSI.
HalmoneHne ABNeHAS HHEPIMH.
HabmoaeHne H3MEHEHHS CKOPOCTH TIPH B3aMMOJCHCTBHM TEIT.
CpaBHEHHUE MACC 11O B3AaNMOJCHCTBUIO TEJI.
Cno)keHHe CHJI, HAIIPABJICHHBIX M0 OOHOH MPAMOH.
ﬂaéopamopn ble pabomvl U OnbIMbL.
1. OmpeaeneHue CKOPOCTH PaBHOMEPHOTO ABHXKEHUS (LIAPUKA B KUAKOCTH,
MOJIENTH TEKTPHYECKOTO aBTOMOOMIIS U TaK JaJiee).
2. OnpeneneHue CPeAHEH CKOPOCTH CKOJBKEHHA OpycKa WIH I[IAapHKa MO
HAKJIOHHOMH IJTOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TENA.
OnpITh, AEMOHCTPHUPYIOLIKME 3aBHCHMOCTH pPacTsbKeHUA (Acdopmanui)
MPY>KUHBI OT TPUIOKEHHOM CHJTBL.
5. ONBITB, AEMOHCTPUPYIOINEC 3aBUCHMOCTD CHJIBI TPEHUA CKOJNBKEHHSA OT
BECA TENa M XapaKTepa CONMPUKACAIOMMXCSA TIOBEPXHOCTEIA.
JaBieHHe TBEPABIX TeJ, ;KHIAKOCTel H rasos.

IR S o



JlaBnenue. CnocoObl YMEHBIICHHS H YBEMHYECHNS NaB/ieHNA. [laBieHue rasa.
3aBUCUMOCTh AABJIEHUs rasa OT 00beMa, TeMmmeparypel. [lepenava naeneHus
TBEPABIMH TeJIaMU, >KHAKOCTAMH M rasaMu. 3axkoH Ilackans. ITHeBMaTHueckue
MAalllMHBL. 3aBUCUMOCTL JABJICHHS >KMJAKOCTH OT CAyOMHBL [‘mapocraruueckuii
napaaoke. Coodlarommuecd cocyasl. ['HapaBInYecKHe MEXaHU3MBL

Atmocepa 3emum u atMocepHoe paBneHue. [IpUUHHBI CYILIECTBOBAHHS
BO3aymHOH 00o0mouku 3emmi. Onwit Toppudenmn. W3mepenne arMocdepHOTO
OABJICHUA. 3aBUCUMOCTE aTMOC(EPHOro AABNICHUSA OT BEICOTHL HAA YPOBHEM MOPAL.
ITpnGopel a1 H3MEpEHU aTMOC(PEPHOTO AABJICHUS.

HelcTBAE JKHAKOCTH W ra3a Ha MOrPY;KEHHOE B HUX TENO. BHITANKUBaKOmas
(apxumMenoBa) cuna. 3akoH Apxumena. [Inasanue Ten. BozayxormiaBaHue.

femoncmpanui.

IR T A
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3aBHCUMOCTh JABJICHUA Ta3a OT TEMIIEPATYPHL.

Tlepenaya naBaeHUS XKUJKOCTBIO H Ta30M.

Cool1aroimuecs Cocyabl.

IMuapaBnuveckuii mpecce.

ITposBnenne AcHCTBHA aTMOC(HEPHOTO JaBICHHS.

3aBUCHMOCTE BBITAIKHBAIOMIECH CHIBI OT O0BEMA MOrPY)KEHHOW YacTH
TENA U TUIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAJIKHUBAOLIEN CHIIBL BECY BHITECHEHHOH JKUAKOCTH.
YCnoBue miaBaHus TeN: MIABAHUHE WIH MOTPY>KEHUE TENT B 3aBUCUMOCTH
OT COOTHOIIECHHS IUIOTHOCTEH Tea ¥ JKUAKOCTH.

Jlabopamoprvie pabomut u onvimol.

1.

Hccneaosanie 3aBUCUMOCTH Beca TeNa B BOJE OT 00BEMA NMOTPYKEHHOI B
YKUIKOCTB YaCTH TENa.

OnpeneneHue  BBITAIKWBAKOWICH CWiIbl, JeicCTBYIOWICH Ha  TeEIo,
[IOrPY>KEHHOE B JKUAKOCTD.

ITpoBepka HE3ABUCUMOCTH BHITAIKHBAIOILEH CUITBI, JEHCTBYIOLICH HA TEIIO
B JKHJKOCTH, OT MAcChl Tena.

OneITEl, JOEMOHCTPUPVIOIME 3aBUCUMOCTH BBITAIKUBAKILEH CHIIHL,
NCHCTBYIOILEH HA TEIO0 B SKUAKOCTH, OT OOBEMA NOrPYKEHHOH B
SKUJKOCTh YacTH TeJ1a U OT INIOTHOCTH SKHIKOCTH.

KoHcTpyHpoBaHHE apeoMeTpa MWIM  KOHCTPYHPOBAHHE JIOAKH U
onpeaeneHue €€ rpy30noabEMHOCTH.

PaGoTa U MOLIHOCTH. FHEPIHUs.

Mexanungeckas padora. MOIIHOCTD.

[IpocThie MEXaHWM3MBL: peIYar, OJOK, HAKJIOHHAA IUIOCKOCTH. [IpaBrmiio
paBHOBecHs pblyara. [IpuMeHeHHME mpaBWia pPABHOBECHS peiyara K OJOKY.



«3onoToe mpaBwio» MexaHukd. Koa>dduuueHt nonesHoro aeiicTeusa (manee —
KI1/T) mpocTeIX MexaHU3MOB. ITpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexaunueckass 3Heprus. KHHeTHyecKas M NOTEHLIMAJbHAs SHEPrHd.
IIpepparieHie OOHOrO BHAA MEXAHHYECKOH IHEPIHH B APYroi. 3aKOH COXPaHEHH
3HEPTHH B MEXAHHKE,

Hemoncmpauuu.

1. IIpuMepel IPOCTHIX MEXAHHU3MOB.

Jabopamopnbsie pabompst 1 onvimbsl.

1. Omnpenpenenue paboTel CHIBI TPEHHUS NP PABHOMEPHOM IBIDKCHHH TENA

[10 TOPU3OHTANBHOMN [TOBEPXHOCTH.

2. Hccnenosanue yenoBUil paBHOBECHS phlyara.

3. H3mepenue KI1J] HakIOHHOH MITOCKOCTH.

4. H3yueHHe 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPrHH.

8 KNIACC

Temnosbie ABJICHHS.

OCHOBHBIC MOJIOKEHHA MOJICKYJIAPHO-KHHETHYECKOH TECOPHH CTPOCHUA
BewiecTBa. Macca W pa3sMepel aTOMOB U MONEKyJl. OTNBITH, MOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUSA MOJIEKYISIPHOKHHETHUECKOH TEOPHH.

Monenu TBEPAOro, SKUAKOTO H Ta3000pa3HOrO COCTOSHHH BEILIESCTBA.
Kpucranmueckue u amop¢pHsie Tena. OOBICHEHNE CBOICTB ra3oB, KUAKOCTEH W
TBEPABIX TEN HA OCHOBE TMOJOXKEHUH MOJEKYISPHO-KHHETUUECKOH TEOPHH.
CMaunBaHuE U KalMUUTAPHBIC ABJICHUS. TEIIOBOE PaCIIMPEHUE H COKATHE.

Temneparypa. CBsi3p TEMOEPATYPBl CO CKOPOCTBEO TEIUIOBOTO ABHKCHHS
yactTul. BHyTpeHHss sHeprus. CnocoObl HM3MEHCHHA BHYTPCHHEH DHEPIUN:
TEIIonepenaya 15} COBEPILEHUE paGoTHL Buagl TEIIONIEPEIAYH:
TEIUIONPOBOAHOCTE, KOHBEKLUSA, U3YUYCHHUE.

Konu4ecTBo TEINOTEL. YeNbHAA TEIUIOEMKOCTh BEIIECTBA. TEIIOOOMEH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. [lnaBneHue
OTBEPACBAHHE KPUCTAIMYECKHX BEINECTB. YIENbHAs TEIUIOTA TUIABJICHMSL.
ITapooGpasosanue u xoHacHcaumsa. McnapeHue. KuneHuwe. YiaeneHas TeEIIoTa
mapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPAaTypPhl KUNEHHA OT aTMOC(EPHOro
JABJIICHUA.

BiiaykaocTh BO3ayxa.

DHeprus TOIUIMBA. Y ACNbHAA TEIUIOTA CTOPAHHS.

[Ipunmunel paGoTel TemnoBeix apurarencit KIIJ TemmoBoro apurarens.
TennoBeIe ABUrATENM H 3ALIUTA OKPYKAIOIIEH CPEARL.

3aKOH COXPAHCHUA ¥ NPEBPALICHUS SHEPITUH B TEIUIOBBIX MMPOLIECCaX.

Hemoncmpauuu,

1. HabmoneHnne OpOyHOBCKOTO JABHKEHHUSI.
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10.
11.
12
13.

Habmonenue nuddysuu.

HaGnroneHue aBieHi CMAUYMBAHUS U KAITUJUIIPHBIX SBJICHHUIA.
HaOnroneHue TEmoBoro paciiupeHus Te.

H3MeHEHHE MaBleHHs ra3a NMpH HU3MEHEHHH 00bEMa U HArpeBAHUH HIH
OXJIAKACHUM.

[TpaBuia H3MEPEHUA TEMIIEPATYPHI.

Buagp! Termonepeaaydn.

OxnaxaeHue IpyU COBSPIICHUH PabOTHL

Harpepanue npu coBepiicHNH paboTH BHELIIHUMH CHTAMH.
CpaBHEHHE TEIUTOEMKOCTEH pa3IMYHBIX BELIECTB.
HabmoneHne KHMeHuU .

HaOnroneHne MoCcTOsHCTBA TEMIIEPATYPHI MPH [UTABICHUM,
Monenu TemnoBLIX ABUTAaTENeH.

Jlabopamoprivie pabomet u onsimol.

1
2.
3.

10.
11.
12.
13.

OnBITE 10 OOHAPYKEHHIO AEHCTBUS CHIT MONIEKYJIAPHOTO MPUTKCHHUS.
OMBITH IO BEIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM HJIH caxapa.
OnBITE 10 HAOMIOACHUIO TETUIOBOTO PACLIMPEHUA Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OnpeneneHue AaBJICHUA BO3AyXa B OaNOHEe [LTIPULIA.

OneITEl, JAEMOHCTPHPYIOLIME 3aBUCHMOCTH OABJIEHHSA BO3JAyXa OT €ro
00BEMA U HATPEBAHU WIH OXJIAKICHUS.

ITpoBepka rHNOTE3B! IMHEHHOH 3aBUCHMOCTH JUTHHBI CTOJOHKA SKUIAKOCTH
B TCPMOMETPUYECKOM TPYOKE OT TEMNEPATYPHI.

HaOntoneHne W3MEHEHWS BHYTPCHHEH HHEPTUM TeNa B PE3yNbTaTe
TETIONEPeadyu 1 paboThl BHEIIHNX CHIL

HccnenoBanne ABlIeHHA TEIOOOMEHA TNPU CMCIUMBAHMM XONOAHOW H
ropAYEii BOJBL.

OnpeaeneHue KOMWYECTBA  TEIUIOTH, TOJYYCHHONO  BOAOH  IpH
TETI000OMEHE C HArPETHIM METATHYECKUM LIHJIHHAPOM.

Onpenenexue yaenbHON TEMIOEMKOCTH BEIIECTRA.

Hccnenosanue npoiecca HCIapeHus.

OnpeneneHue OTHOCUTENBHON BIAXKHOCTH BO3AYXA.

OnpeneneHue yaeIbHOM TEIIOTHL [ABICHUS JbA.

JJeKTPHYECKHE H MATHHTHbIE SIB/ICHUS.

OnekTpusauud Tea. J[Ba pona 3MEKTPUYECKUX 3apsaoB. BzauMmojneiicTeue
3apsoKEHHBIX Ten.  3akoH Kynona (3aBHCHMMOCTE CHJIBL  B3aUMOJCHCTBHA
3aPSHKEHHBIX TEN OT BETMYUHEIL 3aPAJ0B H PACCTOAHUA MEKIY TEIIAMH).

OnexTpuucckoe nosie. HanpsmkEHHOCTE 3NMeKTpudyeckoro nomns. Ilpuaummn
CYNEPNO3ULMHU HICKTPHISCKUX MONEH (Ha KAYECTBEHHOM YPOBHE ).



Hocurenn 3meKTpHYECKUX 3apafoB. JIEMEHTAPHBINA IICKTPUYECKUN 3apsa,
Crpoenne aroMa. IIpOBOAHMKH W  OUBJEKTPUKH. 3aKOH  COXPAHCHHS
IEKTPUYECKOTO 3apsaa.

DNEKTPHYECKHH TOK. YCIOBHA CYINECTBOBAHHA INEKTPUUYECKOTO TOKA.
HCTOYHMKHM MOCTOSHHOTO TOKA. JIEHCTBHS DIEKTPUYECKOr0 TOKAa (TEMIOBOE,
XUMHYECKOE, MATHUTHOE). DNEKTPUYCCKHIA TOK B )KMAKOCTAX M ra3ax.

OnekTpudeckas denb. Cwia  TOKa.  OJNEKTPUYECKOE  HAMPKCHHE.
COonmpoTHURIICHHE MPOBOAHUKA. Y ACTBHOEC COMPOTHBICHHE BEOIECTBA. 3aKOH OMa
s yyactka uenu. IlocnemoBaTenibHOE W MAPAUIENBHOE  COCOMHCHHUE
IPOBOAHUKOB.

PaGoTa M MOIIHOCTHE 3JAEKTPUYECKOr0 TOKa. 3akoH JDxoyna—Jlenna.
DNMEKTPUYECKHE LENU U MOTPEOUTENH MIEKTPUIECKOI 3HEprud B ObITY. KopoTkoe
3aMBIKAHHE.

[TocTosiHHBIE ~ MAarHWTHL ~ B3aUMOAEHCTBUE  MOCTOSHHBIX ~ MArHHTOB.
MaruuTtHoe moJsie. MarHuTHOE Mone 3eMIIH U €ro 3HAYSHUE I JKU3HU Ha 3eMiie.
Oneir  3pcrega. MarHurHoe TOJI€  JNIEKTPUYECKOTO TokKa.  IIpumeneHme
3NEKTPOMATHUTOB B TEXHHUKE. J[eCTBUE MATHUTHOT'O MMOJIs HA POBOJHUK C TOKOM.
ONeKTpoABHIaTeNib MOCTOSHHOTO TOKA. MCTNONB30BaHHE SINEKTPOABHUTATENCH B
TEXHHUYCCKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onertel @apajes. SpneHde 3mekTpoMarHuTHOH nHAykiuHK. IIpasuno JleHna.
JnexktporeHeparop.  CnocoObl  TOMYYEHHs — UIEKTPHYECKOH — SHEPruu.
DNMEKTPOCTAHIINY HAa BO30OHOBIAEMBIX HCTOUHHKAX SHEPTHH.

Hemoncmpauuu.

DNeKTpU3anus TEN.
JBa poaa 3NEKTPUYECKUX 3aPAI0B U B3AUMOACHCTBHE 3APAKECHHBIX TEI.
YCTPOUCTBO H ACHCTBUE IIEKTPOCKOIIA.
ONEeKTpoCTaTHYECKas HHOYKLHUA.
3aKOH COXPAHEHUS SNCKTPUYIECCKHX 3apsIoB.
ITpOBOTHUKH M TUEKTPUKH.
MoaenupoBaHye CUIOBBIX TUHHIA HIEKTPHUECKOrO MO,
HcTOYHUKY MOCTOAHHOIO TOKA.
JICHCTBHS 3CKTPUUYECKOTO TOKA.
. DNEKTPUIECKUI TOK B JKHIKOCTH.
. I'a30BHIit pazpsm.
. U3MepeHue CUIIBL TOKA aMIIEPMETPOM.
. U3Mepenne 3NneKTPUIeCKOT0 HANPSKEHHS BOJIBTMETPOM.
. Peocrar u Mara3uH COIPOTHUBJICHUH.
. B3aumoaelicTBUE MOCTOAHHBEIX MATHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3ACICHHs TOJIFOCOB MArHUTA.
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17
18
19
20
21
22
23
24

25

. MoaenupoBaHie MarHUTHBIX MOJIEH TOCTOSIHHBIX MATHUTOB.

. OmeIT JpcTena.

. MaruuTHOE MmoJie ToKa. JMEKTPOMArHuUT.

. JIeHicTBHE MATHUTHOIO ITOJIs1 HA IIPOBOIHHUK ¢ TOKOM.

. DNEKTPOABUTATEND MOCTOSHHOTO TOKA.

. UccnegoBanme ABICHUA YIEKTPOMArHUTHON HHIYKLWH.

. OnpiTel Dapagpes.

. 3aBUCHMOCTb HaNpaBJICHUA WHAYKUHOHHOIO TOKA OT YCJIOBHH €ro
BO3HUKHOBEHMAL.

. DIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamoprie padombsi 4 onvimbsl.

1.

o v kW

10.
11.

12.

13.

14.
15.

16

OneiTel 10 HAOMIOJCHHIO 3IEKTPU3ALMH TeN MHAYKIHEH W IpU
CONPHKOCHOBEHHH.

HccnenoBanue neicTBUA INEKTPUYECKOTO MOASA HAa NPOBOJHUKH H
OHIIEKTPUKH.

CO6opka u npoBepka paboThl AEKTPUYECKOH LIETIH MTOCTOAHHOTO TOKA.
H3mepenne u peryTMpoOBaHUE CHITHI TOKA.

H3Mmepenne u peryIMpOBaHUe HAMIPKCHHS.

HccnenoBanue 3aBHCUMOCTH CHJIBL TOKA, HAYIIETO Yepe3 PE3UCTOp, OT
CONPOTHUBJIEHHS PE3UCTOPA U HAMPKEHHUS Ha PE3UCTOPE.

OmnbITHI, JAEMOHCTPUPYIOLIHE 3aBUCUMOCTh MEKTPHUIECKOTO
CONPOTUBJIEHUA MPOBOJAHUKA OT €ro JUIMHBL, IUIOIAAM MONEPEYHOIO
CEUCHHs U MarepHrana.

ITpoBepka mpaBHIa CIOXKCHUs HANPLKEHWA TPH  NOCIEA0BATEIBHOM
COCIUHECHUN JBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Uis CHIBI TOKA TIPH TAPalUICNIBHOM COCAMHCHUH
PE3UCTOPOB.

Omnpenenenue padoTe AMEKTPUYECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OmnpeneneHue MOLIHOCTH — JNEKTPHYECKONO TOKA, BBLACIIEMOH Ha
pe3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHJIBL TOKA, HAYIIETO YEpe3 JTAMIIOUYKY, OT
HaTIpsDKEHHS Ha HEil.

Onpenenenue KI1/1 Harpeparens.

HccnenoBanie MarHiTHOTO B3aUMOACHCTBHS TIOCTOSAHHBIX MATHUTOB.
H3yuyeHHe MAarHUTHOrO0 TMOASA TMOCTOSHHBIX MArHUTOB TpPH  HX
o0beAMHEHHUN U PA3JCIICHHUH.

. Uccnenopanue AeHCTBHA NECKTPUYCCKOTO TOKA HA MATHHTHYIO CTPEITKY.



17. ONBITEI, JEMOHCTPHUPYIOLIHE 3aBUCHMOCTH CHJIBI  B3aUMOACHCTBHS
KaTyIIKH ¢ TOKOM H MarHuTa OT CWIBl TOKa M HAMpaBJICHUSA TOKA B
KaTVILKE.

18. U3yueHue NeHCTBUA MarHUTHOTO MOJIs HA MIPOBOJHUK C TOKOM.,

19. KOHCTpyHpOBaHHE H U3YYEHUE PAOOTHI EKTPOABUTATENS.

20. U3mepenne KII snexTpoaBuraTenbHON yCTaHOBKH.

21. OnBITBl [0 HUCCJICOOBAHUIO ABICHHA 3JICKTPOMATHHTHONW WHOYKLHH:
HCCJICAOBAHUE W3MEHCHHI 3HAYCHHA W HAINPABICHWUA HHAYKLUMOHHOIO
TOKA.

9 KITACC

MexaHH4YeCKHE SIBJICHHS.

Mexannuyeckoe nBkeHMe. MartepuanpHas Touka. CHCTEMA OTCYETA.
OTHOCUTENBHOCTE MEXAHUYECKOTO [BWKCHHA. PaBHOMEPHOC NPAMOJIHHEHHOE
nBwkeHue. HepaBHoMepHOoe NpsMONMHENHOE ABWKEHUE. CpeaHsas U MTHOBEHHAA
CKOPOCTB T€NAa NMPH HEPABHOMEPHOM JBHKCHHH.

Yckopenne. PaBHOYCKOpPeHHOE TMpsAMONMHEHOe aBikeHWe. CBoGOOHOE
nagenue. OnuiTel [anunes.

PaBHOMEpHOE ABIKEHHE MO OKpY>XHOCTH. [leproa M yacTtora OOpalleHus.
JIuHeiiHadg 1 yrioBas CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

[Tepeetii 3akon HetoroHa. Bropoii 3akoH Herotona. Tpetuii 3akoH HeroToHa.
TTpHHIHN CYMEPNO3ULIHE CHIL.

Cuna ynpyroctu. 3akoH I'vka. Cuia TpeHus: cuna TPEHUS CKOJIBKEHNS, CHIIa
TPEHUS [TOKOA, APYTHE BUABI TPCHHUAL.

Cuna TSKECTH W 3aKOH BCEMHMPHOTO TATOTCHHA. YCKOpPEHHE CBOOOAHOIO
nmageHus. JBmwxeHne miaHeT Bokpyr ConHupa. [lepBad kKocMUYECKas CKOPOCTb.
HeBecoMOCTE U EPErpy3Ku.

PaBHOBecHe MaTepuanbHON TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecHE
TBEPAOTO TeNA ¢ 3aKPEIUIEHHOM OCBHIO BpallleHus. MOMEHT CHIIBL LIEHTp TAKECTH.

mnynec Tena. M3MeHeHHe UMMynbsca. UMOynaec CUIIBL. 3aKOH COXpaHEHUS
HUMITyJIbCa. PEakTHBHOE NBIKECHUE.

MexaHnueckas padoTa W MOIIHOCTh. PaboTa Cui TSOKECTH, YIOPYTOCTH,
TpeHus. CBs3b SHEPrun U padboTel. IloTeHnnanbHas SHEPTUA TEla, TOAHATOIO HAJ
[TOBEPXHOCTHIO 3¢MIIH. [ lOTEHUHANBHAA SHEPrUA CHKATOM NMPYKUHBL. KnHeTHUeCKas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPruu. 3aKOH COXPAHEHHA MEXaHMUYCCKOH
SHEPTHH.

Hemoncmpauuu.

1. HabmoaeHne MEXaHHYECKOro ABHKCHUSA TENA OTHOCUTENBHO PAa3HBIX TEI

OTCUCTA.
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10.
11.
12.
13.
14.
15.
l6.

CpaBHeHHE myTell M TPAeKTOpPUil NBHXKCHHs OJHOTO M TOrO XK€ Tena
OTHOCHTEJIEHO Pa3HBIX TEJI OTCUETA.

H3MepeHne CKOPOCTH H YCKOPEHHUS MPAMOJIMHEHHOIO IBUKECHUSL.
Hccnenopanue MpU3HAKOB PABHOYCKOPEHHOTO ABHXKCHUS.

HaOnroneHue ABUKEHHUS TENA MO OKPY>KHOCTH.

HabmoneHue MexaHH4EeCKUX ABICHHH, TPOUCXOAAILINX B CHCTEME OTCYETA
«Tenexkkay mpu €€ PpaBHOMEPHOM M YCKOPDCHHOM  JABWKCHHH
OTHOCHTENBHO KaOHHETAa PH3UKH.

3aBUCHMOCTE YCKOPEHHS TeJla OT MAcChl Tela U ACHCTBYIOILEH HAa HEro
CHJIBL.

HaOnroneHue paBeHCTBA CHI IIPH B3aUMOACHCTBHU TEN.

H3MeHEHHE Beca TeNa PN YCKOPEHHOM JIBUYKEHUH.

Ilepenavya UMIynbca MpH B3aUMOASHCTBUM TEN.

[MpeoOpazoBaHns 3HEPrHH NPH B3AUMOCHCTBUM TEN.

CoXpaHEeHHE UMITYJIBCA [IPH HEYIPYTOM B3aUMOACHCTBHH.

CoXpaHEeHHE UMITYJIbCA TPH aOCOIKOTHO YIIPYTOM B3aHMOJACIHCTBHM.
HabmoneHue peakTHBHOTO ABHKCHUS.

CoxpaHeHHE MEXaHUIECKOM SHESPTUH TPH CBOOOIHOM TAACHHH.
CoxpaHEeHHE MEXAHNYECKON SHEPTHH TIPU ABWKCHUH TENA MO, ACHCTBHEM
MPY>KUHEL

Jlabopamopriie padombsi 1 Onvimbl.

1.

KoHcTpyHpoBaHHE TpakTa g pasroHa U JANbHEHIIEro paBHOMEPHOIO
JBWKCHUS [ApPUKa WK TENEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJNBXEHUA Opycka WNH JBHKEHHS
LIAPHUKA 110 HAKITOHHOH [JIOCKOCTH.

OnpeaeneHue yCKOPEHHs Tela NMPH PAaBHOYCKOPECHHOM JABIDKCHMH TIO
HAKJIOHHOH TUTOCKOCTH.

HccnegoBanne 3aBUCHMOCTH NMYTH OT BPEMEHH IPH PABHOYCKOPECHHOM
JBHXEHHUHN 0€3 HAYAJTBHON CKOPOCTH.

IIpoBepka TUMOTE3Bl: €CIU MPH PABHOYCKOPEHHOM JBIDKCHUH 03
HAYaJIBHOH CKOPOCTH MYTH OTHOCATCA KaK P HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKHU BPEMEHU OJIMHAKOBHL

HccnenoBanue 3aBUCUMOCTH CHABL TPEHHS CKOJBXKEHUS OT CHIIBI
HOPMAJIBHOTO JABJICHUA.

OnpeneneHue Ko3(pPUIIHEHTA TPEHNS CKONBKEHNA.

OnpeneneHue »KECTKOCTH MPYKUHBL

OnpeneneHue padoTHl CUIBI TPECHUA [P PABHOMEPHOM IBWKEHHM TEIa
10 TOPU3OHTANIBHON MOBEPXHOCTH.



10. OnpeaencHue padOTBL CWIBl  YOPYrOCTH MpH  MOABEME TIpy3a ¢
HCTIONB30BAHUEM HEMOABHIKHOTO U [TOABHYKHOTO ONIOKOB.
11. U3y4eHue 3aK0Ha COXPAHEHUs SHEPTHH.
Mexann4yecKHe Ko/1e0aHns H BOJIHBL

KonebarensHoe npuxkeHue. OCHOBHBIC XapaKTEPUCTHKHU KoJIeOaHUIl: mepro,
4acTOTa, aMIUIMTYAa. MaTreMaTn4ecKuii U MpY)KUHHBIA MasTHUKA. [IpeBpainenue
SHEPTUH [PH KOJIEOATEIEHOM JBUKCHHH.

Jaryxaromme — koneGaHus.  BeiHyaeHHble — koneGanms.  Pe3oHaHc.
Mexannyeckue BONHBI. CBOICTBA MEXAHHYECKMX BOJMH. IIpogonbHBIE |
MOMEPEYHBbIE BOJHBL. JIIMHA BONHBI M CKOPOCTH €€ PacnpOCTPAHECHUA.
MexaHHYeCKUE BOMHEI B TBEPAOM TENE, CEHCMUYECKHE BOJIHBI.

3ByK. ['pOMKOCTE 3Byka M BeICOTA TOHA. OTpaxkeHHe 3Byka. MH(pasByk u
VJIBTPa3BYK.

Hemoncmpauuu.

1. Habmoaenne koneGaHuil Tem moJ ACHCTBHEM CUIIBI TDKECTH W CHJIBI
VIIPYTOCTH.

Habmoaenwne konebaHHii rpy3a Ha HUTH U Ha MPY)KUHE.
Habmoaenne BEIHY)KACHHBIX KOeOaHHi U pe30HaHca.
PacnipocrpaHeHne mpoJOIbHBIX U MOMEPEUHBIX BOITH (HA MOICIIH ).
HaOnroneHne 3aBUCUMOCTH BBICOTHI 3BYKA OT YaCTOTHL
. AKYCTHYECKHH PE30HaHC.
JIaﬁopamopn ble pabomst u ONvIMbL.
1. OmpeneneHue 4YacTOTHL M MepHoJa KOJIeOaHUH MaTeMaTH4ecKoro
MasATHHUKA.
OmnpeacneHue YacToTel U MEPHO A KOIeOaHu i PYKHHHOTO MasTHUKA.

3. HccnegoBanme 3aBUCHMOCTH MEPHOAA KONECOAHUH MOABCIICHHOTO K HUTH

rpy3a OT JUIMHBL HUTH.

4. HccnegoBanue 3aBUCUMOCTH NMEPHOAA KONEOAHHHA NPYKUHHOTO MAsTHHKA

OT MacCCHI Ipy3a.
5. IlpoBepka HE3aBUCHMOCTH NEpHOAA KoneOaHUil rpysa, MOABEIICHHOIO K
HUTH, OT MacCCHI [py3a.
6. OmbITBl, JAEMOHCTPHPYIONIME  3aBHCHMOCTH NEpHoja  KoseOaHMii
MPYKUHHOIO MAsATHUKA OT MacChl rPy3a U KECTKOCTH MPY>KUHBL.
7. U3Mepenue yckopeHus cBOOOIHOTO MAJCHHS.
IJIEKTPOMATHHTHOE M0J1€ U YIeKTPOMATHHTHBIC BOJIHBL

ONEeKTPOMArHUTHOE  MOJIe.  DJNCKTPOMArHUTHBIE  BOJIHBEL.  CBOFCTBa
3NEKTPOMArHUTHBIX BOMH. [lIKama 3neKTPOMArHUTHBIX BOMH. HCmonb30oBaHWE
3NEKTPOMATHUTHBIX BOJIH AJ11 COTOBOMH CBA3U.
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DneKTpoMarHuTHas npupoaa ceera. CKOpOcTh cBeTa. BONMHOBBEIE CBOCTBA
CBETA.

Hemoncmpanuu,

1. CBOHCTBA 3JIEKTPOMArHUTHHIX BOJIH.

2. BoOmHOBBIE CBOHCTBA CBETA.

Jabopamoprivie pabomet u onsinmol.

1. M3y4eHue CBOWCTB 3IMEKTPOMATHUTHBEIX BOIH € MOMOMIBIO MOOHMIBHOIO

Tenedona.
CBeToOBBIE SIB/ICHHS.

Jlyyeraas  mMozene  c¢era.  McTouHHkKH — cBeTa.  I[IpsaMonmHERHOE
pacnipocTpaHeHue cBeta. 3aTMeHus ComHua u JIyHel. Otpakenue ceera. [Lnockoe
3epKao. 3aKOH OTPAKEHHA CBETA.

[IpemoMneHne cBeTa. 3akoH mnpenomieHus cpeta. [lonHOe BHYTpeHHee
OTpaXXeHHE CcBeTa. VCmonmb3oBaHME TOJHOTO BHYTPEHHETO OTPAXXEHUA B
ONITUYECKUX CBETOBOJAX.

Jluuza. Xom nydei B JyuH3e. Omnruueckas cucreMa ¢oToarnmnapara,
MHUKPOCKONIA M Teneckoma. [J1a3 Kak ONTHYECKAad CUCTEMA. BIM30pyKoCTh H
JAIBHO30PKOCTb.

Paznoykenne ©Oenoro ceera B crmekrp. Oneitel HetoToHa. CrioskeHue
CIEKTPAJIBHBIX LIBETOB. J(HCTIepCcHs CBETA.

femoncmpanuu.

ITpsaMonuHEHHOE pacIpOCTPAHEHHE CBETA.

OtpaxeHue cBeTa.

IMTonyyeHne n300paskeHMii B INIOCKOM, BOTHYTOM U BBIYKJIOM 3€pKanax.

ITpenomnenue ceera.

OnTuyeckuii CBETOBO,

Xoa nydei B cobuparowieii mHze.

Xoa Iy4yel B paCCEUBAOLLICH JIMH3E.

IMTonyuyeHne N300paskeHNIA ¢ MOMOLLBIO JIUH3.

[MpuHtun aeiicTBus (oroanmapara, MUKPOCKOTIA M TEIECKOIA.

10. Moaens riasa.

11. PasznosxeHue 0€10ro cBeTa B CIEKTP.

12. [TonyueHne O0enoro ¢BETa MpU CIOXEHUH CBETA PA3HBIX LIBETOB.

Jabopamoprivie pabomet u onvinel.

1. Hccnenopanue 3aBHCHMOCTH YIJIa OTPAKEHHsl CBETOBOIO Jiyda OT yIia
MaACHHUA.
H3ydeHne xapakTepuCTUK H300PAKECHUA TPEAMETA B TUIOCKOM 3€pKaJic.

3. HccnepoBanue 3aBHCUMOCTH YIJIa TIPEIOMIICHHA CBETOBOIO JIyda OT yria
MaJeHNs HA TPAHHIIE «BO3OYX—CTEKIION.
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4. ITony4yeHue H300pakeHMIA ¢ MOMOLIBE) COOHPAROIIEN JTHH3EL
OnpeneneHue (POKYCHOrO PacCTOSHUS M ONTUYECKON CHJIBI COOMpArOLICii
JIMH3BL.

6. ONBITH IO PA3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OMNBITE M0 BOCHPUATHIO L[BETA MPEAMETOB MPH UX HAOMIOJCHHU Yepes
LBETOBBIC (MIIIBTPHI.
KBaHTOBbBIC IBJICHHS,

Onwitel Pe3epdopaa v mraHerapHas Mogene aroma. Moaens aroma bopa.
Hcenyckanue u nornmowmeHne ceera aroMoM. KBanTel. JIMHEHYATEIE CIIEKTPHL

PagnoaktuBHOCTE. Anba, OeTa- U raMma-u3nydeHud. CTPOCHHE aTOMHOTO
anpa. HyxnoHnads wozaens aromHoro sgapa.  HMsoronel. PaamoakTuBHBIE
npespaiieHud. Ilepuon nonypacnana aTOMHBIX S1€p.

SnepHele peakuMH. 3aKOHBI COXPAHEHHS 3apsaA0BOTO H MAacCOBOTO UHCEN.
DHEprus CB43M aTOMHBIX fAaep. CBA3b MAacChl U JHEPruM. Peaknuu cHHTE3a H
nenenus saep. Merounukn snepriun ConHua v 3BE37.

AnepHas dHepreTHka. JeWCTBUA PAOMOAKTHBHBIX W3IYYCHUH HA JKHUBBIC
OpPraHHU3MEI.

femoncmpanuiu.

CHeKTpbl U3TYYCHUS U MOTTIOLIECHHUS.

CnekTphl pa3snUYHBIX [a30B.

CnekTp BomOpOaA.

Ha0monenne Tpekos B kaMepe BunbscoHa.

PaGoTta cuéTunka HOHU3HPYIOIIUX U3JTy9CHHIA.

. Peructpauys u3nyuyeHus NpHPOAHBIX MUHEPANIOB U MPOJYKTOB.

JIaO’opamopn ble pabomst U ONvIMbL.

1. HabmoaeHune CIUIOMHBIX ¥ THHESHYATHIX CIIEKTPOB N3TY4YCHHUS.

2. HccnemoBaHue TPEKOB: M3MEPEHUE DHEPIUW YACTHLBI MO TOPMO3HOMY

myTH (1o ¢ororpadusim).

3. H3MepeHue painoakTHBHOTO (poHA.

IoBTOpUTEILHO-0000IAIOIIHNA MOIYIb.

[ToBTOpHTENHEHO-0000MIAONINI MOAYNIb MPEAHAZHAUEH A CHCTEMATH3AlUuH
U O00O0IEHHA MPEeAMETHOTO  COJAEPKAHHS W ONBITa  JEATENBHOCTH,
NMpUOOPETEHHOTO MPH U3YUYEHNH BCETO Kypca (PU3NKH, a TAKXkKe [T MOATOTOBKH K
OCHOBHOMY TOCYJAPCTBCHHOMY 9K3aMEHy Mo ¢u3nke amd o0ydarommxcs,
BBIOpABIIKX 3TOT YUeOHBII MpeaMeT.

[IpH M3Y4YECHHM JAHHOTO MOZIYJS PEATN3YIOTCS M CHCTEMATU3HPYIOTCA BUABI
OEATENIBHOCTH, HA OCHOBE KOTOPBIX O0CCIEYHBAETCA AOCTIKCHUE TIPEAMETHBIX U
METAMPEAMETHBIX  [UIAHUPYEMBIX  pe3ysibTaToB  O0ydeHusd, (GOPMHPYETCs
€CTECTBCHHOHAYYHAA TPAMOTHOCTH. OCBOCHHME HAYYHBIX METOAOB HCCIICAOBAHHS
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ABJICHUI MPHPOABI W TEXHHUKH, OBJIAJICHHE YMEHUAMH OOBACHATH (PU3HUECKHUE
ABJICHUS, TPHUMEHAA TMOJIYYEHHBIC 3HAHWs, pelarh 3aJauyd, B TOM YHCIE
KAUYECTBEHHBIE U YKCTIEPUMEHTAJIBHBIE.

[TpUHIMNHANBHO AEATETBHOCTHBIN XapakTep JAHHOTO Pasieia peanu3yercs
3a CYET TOro, 4YTO OOYYarOIIMeCsd BHIMOJHAKT 3aJaHHA, B KOTOPBIX UM
IpeAIaracTcs:

HA OCHOBE MOJNIYYCHHBIX 3HAHWI pacno3HaBaTb M HAYYHO OOBACHATH
(UBHYCCKNE ABICHUA B OKPY KAIOLICH NMPUPOJE ¥ TIOBCEAHCBHOM JKU3HM,

HCITIONB30BATh HAYYHBEIC MCTOALI UCCIICAOBAHHA (bmnqecmx HBJ'[CHPIFI, B TOM
YUCJIC A1 IIPOBEPKH I'HIIOTE3 U IMOJIYYICHHA TCOPETUUCCKUX BEIBOIORB,

O0OBACHATE HAYYHBIE OCHOBBI HaNOONEE BAXKHBIX JOCTHIKEHHUI COBPEMEHHBIX
TEXHONOTHi, HanmpUMep, MPAKTHYECKOTO HUCIONB30BAHNUS PA3JIMUHBIX HCTOYHHUKOB
HEPTHH HA OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPTHH.

Kaxmads ©u3 TeM JaHHOIO MOIYJIS BKIIOYAET  SKCICPUMEHTAIBHOE
mccnenopanne oGo0iiaromero xapakrepa. Moayinb 3aBepliacTcs MPOBEACHHEM
OUArHOCTHYECKO M OLCHOYHOH paboTH 3a Kype OCHOBHOTO 001ero 00pa3oBaHHsl.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA [IPOI'PAMMBI 11O
PHU3HUKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHHA

N3yveHne Gpu3MKU HA YPOBHE OCHOBHOTO 001Iero 0O0pa3oBaHUA HAMpPaBJICHO

HA JOCTI)KCHUE JIMYHOCTHBIX, METATPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIIbHBIX
Pe3yNBTATOB.

B pe3ynprare u3ydyeHus (GH3MKH HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHHs

y oOyuaromerocsa OyayT ¢cpopMHUPOBAHBI CICOYIOMME JIMYHOCTHBIC PE3YIbTAThl B
4acTH:

1) NaTpHOTHYECKOTO BOCIIUTAHHS:

- MPOABJICHHE HHTEPECA K HCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCUIMCKOM
(pu3uvecKol HayKH;

- IEHHOCTHOE OTHOUIEHHE K JOCTHXKECHHAM POCCUHCKUX YUEHBIX-(PH3UKOB;

2) rpakIaHCKOro H AYXOBHO-HPABCTBEHHOI0 BOCTIHTAHNS

- FTOTOBHOCTH K AKTUBHOMY YYaCTHIO B 00CYKACHUN OOMIECTBEHHO 3HAYUMBIX H
STHYECKHX MPOOIEM, CBA3AHHBIX ¢ MPAKTHYCCKUM TPUMECHEHHEM AOCTHKCHUIA
(u3uKu,

- OCO3HAHHE BAKHOCTH MOPAIBHO-ITUYCCKHX MPUHLUMIIOB B ACATEIBHOCTH
YUYEHOI O,

3) 3CTeTHYECKOT0 BOCTIHTAHHA:

- BOCIIPHATHE CTETHYCCKUX KAYECTB (PU3NYECKON HAYKH: €€ TapMOHHYHOTO
NOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHHUYHOCTH,

4) UCHHOCTH HAYYHOI0 MO3HAHHS

- OCO3HAHWE UCHHOCTH (PU3HYECKOH HAYKH KAK MOILIHOTO HHCTPYMEHTA
MO3HAHWUA MHPA, OCHOBEI PA3BUTHA TECXHOJIOTHH, BAKHEHILCH COCTABIAIOLUCH
KYJIBTYPBI;

- pa3BHUTHE HAYYHOH MHOOO3HATENIPHOCTH, MHTEPECa K HCCICAOBATEIBCKOM
NEATENBHOCTH,

S) d¢opmupoBanus  KYJLTYPbI  3A0POBbS H  3MOLHOHAJLHOIO
0J1IaronmoJIyYns:

- OCO3HaHMe LEHHOCTH Oe3omacHOrO o0pa3a KH3HH B COBPEMEHHOM
TEXHOIOTHYCCKOM MHpPE, BAKHOCTH TpPaBWI O€30MACHOTO TOBEACHHS Ha
TPAHCTIOPTE, HA JOPOrax, ¢ SJICKTPUYECKUM W TEIUIOBBIM OOOPYAOBAaHWUEM B
AOMALIHUX YCIOBHAX,

- COPMHPOBAHHOCTE HABBIKA pEe(QICKCHH, MPHU3HAHWE CBOETO IMMpaBa Ha
OWIKOKY M TAKOTO YK€ TpaBa y APYToro 4eaoBeKa,;

6) Tpy10BOro BOCIIHTAHMS:

- AQKTHMBHOE YYaCTHUE B PELICHHH MPAKTHYSCKMX 3a4a4 (B paMKax CEMBH,
o0pa3oBarenbHON  OpraHM3aUiy, T[opoJa, Kpad) TEXHOJNOTHYECKOH H



COLMANBHOH HANpaBNEHHOCTH, TPEOYIOMMX B TOM YHCIe H (PH3HYECKUX
3HAHHIA,

¢ - HHTEPEC K MPAKTHUYECKOMY H3YUYCHHIO MPOPECCHH, CBA3AHHBIX ¢ (PU3UKOIA;

e 7)3KOJOrH4Y€CKOr0 BOCIIHTAHHSA:

¢ - OpUEHTALM HA MPUMEHEHHE (PM3UYECCKUX 3HAHUN AN PEIICHHUs 3a/1a4 B
00nMacT OKpY’KAKIIEH Cpeapl, TUIAHUPOBAHHA TOCTYNKOB H OLEHKH WX
BO3MOJKHBIX [TOCIIEACTBUI A1 OKPY KAIOLIEH CPEOBI,

e - OCO3HAHHME TJIOOANBHOTO XAPAKTEPA 3KOJOTHYECKUX MpoOJIeM H MyTeH HX

PELLCHHUS;

o 8) ananTanMH K H3MEHSIOIMHMCS YCJIOBHSIM COLHAJNLHONH H NPHPOAHOI
cpeabl:

e - MOTPeOHOCTh BO B3aUMOJCHCTBHUM MpPH BHIMOTHEHWH WCCICIOBAHUN U
NpPOEKTOB (H3UYECKOH HAMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHHAM
NPYTHX;

e - TMOBBILCHWE YPOBHA CBOCH KOMIIETEHTHOCTH HYepe3 MPaKTHYECKYIO
AEATENbHOCTE;,

o - NOTPeOHOCTE B POPMHUPOBAHHM HOBBIX 3HAHHI, B TOM 4ncCiie GOPMYIHPOBAThH
WJCH, TOHATHS, TUIIOTE3BI O (PM3NUECKUX 0OBEKTaX H ABICHUAX;

o - OCO3HAHHE ACPULHTOB COOCTBEHHBIX 3HAHWI H KOMIETCHTHOCTEH B 00MacTH
(pu3uky,

e - IUIaHUPOBAHHE CBOEr0 PA3BUTHA B MNPHOOPETEHHH HOBBIX (H3MUECKUX
3HAHWI,

¢ - CTPEMJICHHE aHAIM3UPOBATH U BHIABIATH B3aUMOCBS3H NPUPOABL, OOIIECTBA U
3KOHOMHKH, B TOM YHCIIE ¢ UCTIONB30BAHUEM (PU3HUECKHX 3HAHMIA,

o - OLEHKA CBOMX JCHCTBHWI ¢ YUYéTOM BIWSHHMA HA OKPYKAIOUIYIO Cpeady,
BO3MOYKHBIX [JTOOATBHEIX TIOCTEACTRHIA.

METAINPEIMETHBIE PE3YJIBTATHI

B pesyaprare OCBOEHHsS MpOrpaMMbl N0 (PU3HKE HAa YPOBHE OCHOBHOTO
ofb1ero oOpasopaHus y o0ydaromerocs OyayT c¢popMiupoBaHsl MeTanpeAMeTHbIe
Pe3yJIbTAThI, BKIIOYAIOLIHE MO3HABATEIFHBIC YHUBEPCATBHBIC YYeOHBIE IeHCTBYA,
KOMMYHUKATHBHBIC  YHUBEpPCAJbHBIE  yuyeOHbIe  ACHCTBHSA, PEryJIATHBHEIC
YHUBEPCAIbHBIE YUeOHbIEe ACHCTBUA.

ITo3HaBaTe1bHBIE YHHBEpPCAILHBIE YYeOHble AeficTBHA

ba3zoBbie JIOTHYECKHEe NeHCTBHA:
e BBIBIATE W XAPAKTEPU30BATh CYIICCTBEHHBIE TPHU3HAKH OOBEKTOB
(aBnEHUI),



YCTAHABIIMBATh CYLIECTBCHHBIN MPHU3HAK KNAacCU(UKAINKI, OCHOBAHUS 1A
0000IIEHUS 11 CPABHEHHUS,

BBIABJIATE 3aKOHOMEPHOCTU ¥ MPOTUBOPEYHS B PACCMATPHUBAEMBIX (pakTax,
JTAHHBIX U HAOJMIOACHUAX, OTHOCAIIUXCA K (PU3NYESCKUM SBJICHHUAM,
BBIABJIATE MPUYMHHO-CJIEACTBEHHBIE CBA3H MPH H3YYEHUH (PH3HMUYECKUX
SBJICHUN H TPOLIECCOB, IEJIATh BBIBOABI ¢ UCIONB30OBAHUEM JCAYKTHBHBIX
W HHAYKTUBHBIX YMO3AKIIOUCHWH, BHIABUIaTh THIOTE3Bl O B3AMMOCBA3AX
(PHM3UYECKHX BEITUYMH,

CaMOCTOATENIBHO BBHIOMpATh CHoco0 pemeHus y4eOHOH (PU3MIecKoi
3a4a4i (CpaBHEHHE HECKOJIBKMX BAapHAHTOB peEIICHHs, BHIOOP Haubolee
NOIXOMALIETO ¢ YYETOM CAMOCTOATENBHO BBLIETICHHBIX KPUTEPUEB).

Bba3oBbie HCC1e10BATeNLCKHE AeliCTBHA,

UCIMONIB30BATh BOMPOCH! KaK HCCEA0BATENILCKHI HHCTPYMEHT MO3HAHMUS,
NPOBOJUTH MO CAMOCTOATENBHO COCTABJIEHHOMY ILJIAHY ONBIT, HECIOXKHBII
(GH3NYECKHN OKCIIEPUMEHT, HEOONBIIOE HCCACAOBAHNUE (DHIUUECKOro
SIBJICHUS,

OLEHHBATE HAa [PUMEHUMOCTE H  JOCTOBEPHOCTH HMH(POPMALHIO,
TIOJTYYEHHYIO B X0J€ UCCIIeIOBAHHS WM KCIICPUMEHTA;

CaMOCTOSTENIbHO (POPMYNIHPOBATE 000OMICHHA ¥ BEIBOABI 10 pe3yJibTaTam
NPOBEAEHHOTO HAONKOICHNS, ONIBITA, HCCIEIOBAHMS,

NpOTHO3UPOBATh BO3MOXKHOE  JaNbHelillee  pasBUTHE  (PUIMUECKHX
NPOLECCOB, a TAKKE BBIABUIaTh MPEATIONOKEHUI 00 X PAa3BUTHH B HOBBIX
YCJIOBHAX M KOHTEKCTAX.

Pa6ora ¢ undopmaumeii:

NPUMEHATE PA3IMYHBIE METOABI, HHCTPYMEHTHI U 3aIPOCH TIPU TOUCKE U
orbope mHPOPMALKK WIH JAHHBIX C YUETOM TNPEHIOKECHHOH yueOHOI
(hH3nYecKoi 3aJa4H;

AHATM3UPOBaTh, CUCTCMATH3HPOBATh U MHTEPIPETUPOBATE HHPOPMALHMIO
Pa3NHYHBIX BUAOB U (JOPM MPEACTABICHNS,

CaAMOCTOSATENIBHO  BBHIOMPATh ONTHMANBHYK) (OpMYy TIpeACTaBICHUS
UHPOPMALUH M WUTIOCTPUPOBATh PEIIacMble 33Jaud  HECIOXHBIMH
CXEMaMH, TUarpaMMaMu, HHOU rpadukoi U UX KOMOWHALMSIMH.

KoMMyHHKATHBHBIE YHHBEPCANIbHbIE Y4e¢OHbIC ACHCTBUA:

B x04e oO0CyXacHHs YueOHOro Marepuaia, pe3yJbTaToB TadopaTOPHBIX
paloT 1 MPOEKTOBR 3a/1aBaTh BOTIPOCHI MO CYILECTBY 00CYKAAEMOI TEMBI H
BBICKAQ3BIBATh HMJEH, HALCJICHHBIC HA PELICHHUE 3adayd W MOIACP)KAHHE
OnarokenaTeJIbHOCTH OOIIEHMA,

COMOCTAB/IATE CBOM CYKIOCHHMS ¢ CYXACHHAMH JPYTMX YYaCTHHKOB
auanora, 0OGHapy>KUBaTh Pa3IHYHe U CXOACTBO TO3HLIMIA;



BBIPAXKATh CBOK) TOUKY 3PEHUS B YCTHBHIX M MUCBMEHHBIX TEKCTAX;
NyOMTUYHO NPEACTABIATE PE3YIbTAThl BHINOTHEHHOTO (PU3MUECKOTO OMBITA
(3KCIIEpUMENHTA, UCCIICTOBAHUA, ITPOEKTA),

NOHUMAaTe ¥ MCOOAB30BaTH  MPEHUMYIIECTBA  KOMaHJHOH U
UHIMBUAYaNnbHOH pPaboTHl NpU PEIUICHUH KOHKPETHOH (pu3Hueckoii
poOIEMEI;

TIPUHUMATE LIEITA COBMECTHON ACATEIIBHOCTH, OPTaHU30BBIBATE ACHCTBUA
no €& MAOCTIDKCHUIO. PACIpPEACIATh POJIM, OOCYKOATh MPOLECCH U
PE3YJIBTATHl COBMECTHOH padoThl, 00001IaTh MHEHN HECKOIBKHX JIFOOCH,
BBIIIOTHATE CBOIO 4acTh PAbOTHI, JOCTUTAas KQYECTBEHHOTO PE3yJIbTaTa Mo
CBOCMY HAMpaBICHHID M KOOPAUHHPYS CBOM MACHCTBHS ¢ ApPYrUMHU
YJICHAMH KOMAH/IHI,

OLCHUBATh KAYECTBO CBOErO BKIaJa B OOMMH MPOAYKT MO KPUTEPUAM,
CaMOCTOATENIBHO C(POPMYNHPOBAHHBIM YUACTHUKAMH B3aUMOACHCTBHS.

PeryisiTHBHBbIe YHHBEpPCAJIbLHbIE Y4eOHbIe TeHCTBHSA

Camoopranm3anns:

BBIABJIATE NMPOOIEMBI B )KM3HEHHBIX M YU€OHBIX CHUTYalMgX, TPEOYIOIUX
IS perieHus GU3NYESCKUX 3HAHUIA,

OPHEHTHPOBATECA B PA3UYHBIX MOAXOJAX TMPHHATHA  PEIICHUIA
(MHIMBHUAYATIBHOE, MPUHATHE PELICHUS B CPYINe, MPUHATHE PEIICHHIA
TPYNIoii);

CaMOCTOSITEJIBHO COCTABIIATE AITOPHTM PELICHUS (U3NUCCKON 330249 HITH
IJIAHA WCCIICAOBAHHUS ¢ YYETOM HMEKOIIMXCA PECYPCOB H COOCTBEHHBIX
BO3MO)KHOCTEH, apryMEHTUPOBATE MIPEAIAracMbI€ BAPUAHTEI PELICHUH,
AeNaTh BHIOOP U OpaTh OTBETCTBEHHOCTE 34 PEILECHHUE.

CaMOKOHTPOJIb, SMOUHOHAJILHLIH HHTE/LIEKT:

NaBaTh aJICKBATHYIO OLIEHKY CUTYALlUH U MPeAIaraTs 1aH €€ U3MEHECHUS,
OOBACHATE MPHUYHHBI  JOCTIKEHHS  (HEAOCTHXKCHHUS)  PE3yJIbTAaTOB
NEATENBHOCTH, 1aBaTh OLEHKY MPHOOPETEHHOMY OTIBITY,

BHOCUTH KOPPEKTHUBHI B ACATEIBHOCTD (B TOM YHCJIC B XOJ BBITOJIHCHHS
(PH3MYECKOTO  HCCIICAOBAHHA HJIM TPOSKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MCHWBIUMXCA CUTYAUHH, YCTAHOBICHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEH,

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIIOBUAM;

CTaBUTH ceOd HA MECTO APYroro YEJIOBEKAa B XOAC CMOpa HIH OHCKYCCHH
HAa HAYYHYIO TEMY, TOHUMATh MOTHBEI, HAMEPEHUS H JIOTHKY APYTOro;
NPHU3HABATh CBOE MPABO HA OLIMOKY MPH PEIICHHH (PU3MUECKUX 33124 HITH
B YTBEPXKACHHUAX HA HAYYHBIE TEMBI H TAKOE K€ NPABO APYTOTo.



NNPEAMETHBIE PE3YJIBTATDI

K koHLy 00yuenns B 7 Kiacce NPEIMETHBIC PE3YIbTaThl HA OA30BOM YPOBHE
IOOJKHBI OTPAKaTh C(HOPMUPOBAHHOCTD Y O0YYAOIINXCA YMCHHIA:

WUCMONB30BATh  TOHATHA.  (PU3MYECKUE M XUMHUUYECCKHUEC  SIBJIICHHA,
HaOMIOACHNE, DKCIEPUMEHT, MOACIb, THIOTE3d, C€AMHULB (PU3HYECKUX
BCJIIMYMH, aTOM, MOJIEKYJIA, arperaTHelC COCTOSAHHS BELIECTBA (TBEPIOE,
KHUAKOE, Ta3000pa3HOE), MEXAHHYECKOE JBIDKEHHE (pPaBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHEHHOE), TPacKTOpHd, pPaBHOACHCTBYIOILIAL
cuta,  Acedopmaums  (ympyrad, — I[UIacTHYeCKast),  HEBECOMOCTS,
COOOINAIOIIUECS COCY IBL;

paznuyate ABieHus (Auddy3usa, TEIUIOBOS ABHKCHHE YACTHUL] BEIICCTBA,
PABHOMEPHOE  [IBWKCHHME, HECPABHOMEPHOE  ABIDKCHUE, HHEPLHUA,
B3aUMOACHCTBHE TEI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON OCHIO
BpAlLCHUsA, [Epeada MAABJICHUA TBEPABIMM TENAMH, JKUAKOCTAMH U
razamMu, armMoc(epHOe OaBICHWE, TUIABAaHWE TeEN, MPEBpAILCHHS
MEXAHHYECKOH 3HEPruy) Mo ONMUCAHUK) MX XAPaKTEPHBIX CBOMCTB U HA
OCHOBE OTBITOB, IEMOHCTPHPYIOLIUX JAHHOE (PU3NUECKOE SBJICHHE,
pacro3HaBaTh TNPOSABICHHE M3YYCHHBIX (PU3HMUECKUX ABJICHHH B
OKpY>XKaroIlEeM MHpe, B TOM YHCNIE (PU3MYECKHE SIBICHUS B MPUPOJE:
IPHUMEPBL IBHXKCHHA C PA3IHYHBIMH CKOPOCTAMH B JKHBOH H HEXKHMBOH
NPUPOLE, ACHCTBUE CHJIBI TPEHHUS B TPUPOJE W TEXHUKE, BIUAHUE
aTMOC(EPHOTO JABICHUA HA JKUBOW OPraHM3M, IJIABAHUE PHIO, PHIYATH B
TEJIC YENOBEKA, PH 3TOM MEPEBOAUTE MPAKTHYECKYIO 3aJa4y B y4eOHYIO,
BBIACIIATH CYLICCTBEHHEIE CBOWCTBA (MPU3HAKH ) PU3NUCCKHUX SBICHMIA,
OIMCHIBATh U3YYEHHBIE CBOICTBA TeN M (PU3HUECKHE SBICHHUSA, HCIONB3YA
(u3nYeckue BENUYHHBI (Macca, 00BEM, IIOTHOCTh BEIECTBA, BpPEMH,
NyTh, CKOPOCTh, CPEAHAA CKOPOCTh, CHNA YIPYTrOCTH, CHUJIA TSDKECTH, BEC
TENa, CHAA TPEHHA, JaBNCHHE (TBEPAOTO Tena, SKUIKOCTH, Trasa),
BBHITAJIKMBAIOIIAA CHJA, MEXaHHYeCKasd padoTa, MONIHOCTE, TUIEYO CHJIHL,
MOMEHT CHJIBI, KOX)PHULUHMEHT TONE3HOro JACHCTBHA MEXAHHU3MOB,
KUHETNYECKass W MOTCHUMATbHAA JHEPrus), IPH ONHCAHWUH MPABIIBHO
TPAaKTOBaTh  (PM3NYECKHUN  CMBICT  HCHONIB3YEMBIX  BEIMYHMH, HX
0003HAUCHNUA W C€AMHHMLBI (U3MYECKUX BEIHYMH, HAXOAHUTH (HOPMYIIBI,
CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMYMHY C APYTHMH BETHYMHAMH,
CTPONTH TPAPUKH H3YUCHHBIX 3ABUCUMOCTEH PUHUCCKUX BEIHYHH;
XApaKTEePU30BaTh CBOWCTBA TeN, (PU3MUECKHE ABICHUA W IPOLECCHI,
UCIOJB3YS MpaBWIa CIOKEHUA CHI (BAOJL ONHOHM mpsMoil), 3akoH I'yka,
3akoH [lackans, 3akoH ApxXuMeaa, NIpPaBUIO PaBHOBECHS phiyara (Onoka),



«30JI0TO€ MpPaBWJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXAHHYECKOI
HCPrUW, MpPH 3TOM JaBaTh CIIOBECHYK (POPMYIMPOBKY 3aKOHA H
3alHUCHIBATE €10 MAaTEMATHYECKOE BEIPAXKEHUE,

OOBACHATE (PUIMUYECKHUE SBJICHUS, TPOIECCHL M CBOMCTBA TEJ, B TOM YHCIE
U B KOHTEKCTe CHUTyalHuil MIPaKTHKOOPHUEHTHPOBAHHOTO XapakTepa.
BBIABIIATH NPUYHHHO-CICACTBEHHEIC CBA3H, CTPOMTH OOBACHEHHE M3 1-2
JIOTUYECKHX MIAroB ¢ ONOPOil Ha 1-2 M3Y4YEHHBIX CBOMCTBA (PM3MUYCCKHUX
ABNCHUHN, PU3MIECKIX 3aKOHA WM 3aKOHOMEPHOCTH,

pelarb pacuéTHbie 3aJaud B 1-2 OCHCTBHA, MCHOOJB3YSA 3aKOHBI M
(GopMyIIbI, CBS3BIBAOIIHE (UIMYESCKUE BEIMYMHBL HAa OCHOBE aHAIN3A
YCIOBHS 3a/1a4YM 3aMHUCHIBaTh KPAaTKOE YCIOBUE, MOACTARIATE (PUIMUECKUE
BETHYMHBL B (POPMYJIL U TPOBOAMUTH PacuéThl, HAXOAUTh CHPABOYHBIE
JTAHHBIE, HEOOXOUMBIE Ui PEIICHUS 3a/a4, OLEHHBATh PEATUCTHYHOCTh
NONYYECHHOM (PU3UYECKOI BEIUYMHBI,

pacno3HaBath MpOONEMBl, KOTOPBIE MOKHO PEIIUTh TPH [MOMOLIH
(pU3NUECKUX METOJOB, B OTIMCAHWH HCCIIEAOBAHNS BBIACHATH TPOBEPACMOE
ONpeanonokeHne  (TUOOTE3y),  pa3iMyarb M HHTCPIPETHPOBATH
NONYYCHHBIH pPE3yNbTaT, HAXOAWTH OWIMOKH B XOAE OIBITA, ACTATh
BBIBOZBI 110 €0 pe3ybTaTam,

NpPOBOAUTh OMBITBl MO HAOMIOACHUK (H3NUECKUX SABACHWIH WM
(pU3HYECKUX CBOWCTB TEN. (opMynupoBarh TPOBEPAEMBIE
NPEANONOKEHNS, COOMPATh YCTAHOBKY U3 NPEANIOKEHHOTO 000pY10BaHUS,
3aMUCHIBATH XO/1 ONBITA U (POPMYIHPOBATE BHIBOIHI,

BBIMOJHATE [PAMBIE HM3MEPEHHUA pPAcCTOSHUSA, BPEMEHHU, MAacChl TeEla,
00BEMaA, CHIBI W TEMIEPATYPbl € WCIONB30BAHUEM AHAIOTOBBIX H
nu(poBEIX TNPHOOPOB, 3aNUCHIBATH TOKA3aHHA MPHOOPOB € YYETOM
3aJaHHOH aOCONOTHOMN NOrPeIHOCTA N3MEPEHHIA,

NPOBOJUTE UCCICAOBAHUE 3aBUCUMOCTH OJHOM (PUIMUCCKON BEJIMYUHBI OT
APYroii ¢ HCHOONB30BAHMEM MPAMBIX M3MEPEHUIl (3aBHCHMOCTH MYTH
PaBHOMEPHO JBIKYIIECTOCA TENa OT BPEMEHH MABMXKEHHMA TEna, CHJIBL
TPEHHUA CKOJIBKECHHUS OT BECA TENA, KaueCcTBA 00pabOTKU MOBEPXHOCTEH TEN
1 HE3aBUCHUMOCTH CHJIBI TPEHHSI OT TUIOIIAAM COTIPUKOCHOBEHHUS TEJ, CHITBI
YOPYrOCTH OT Y/UIHHEHHS MPY:KUHBI, BHITANKUBAKOIIEH CHIBI OT 00BEMa
NOTPYKEHHON YacTH TeNa M OT IJIOTHOCTH JKHAKOCTH, €& HE3aBHCUMOCTH
OT IJIOTHOCTH T€Ma, OT TMYOHUHBI, HA KOTOPYIO MOTPYKEHO TEO, YCIOBHIA
TUTABAHHUS TEJ, YCIIOBHI PaBHOBECHA phlyara M OOKOB), Y9JacTBOBAaTh B
IUIAHHPOBAHUM  yUeOHOro HMCCIeaOBaHUA, coOMpaTh YCTAHOBKY H
BBIITOJIHATD M3MEPEHHUs, Cleays NPeANIOKEHHOMY IUIaHy, (PHKCHpOBaTh
PE3YJIBTATEl TOMYYEHHON 3aBHCUMOCTH (PH3HYECKHMX BEITMYHMH B BHIC



NPE/UIOKEHHBIX Ta0nHuIl ¥ TpaduKoB, AeNaTh BHIBOABL MO pPE3yJbTaram
HCCIIEIOBAHHUS,

NPOBOJUTh KOCBEHHBIE M3MEPEHHSA (PUINUECKUX BETMYHMH (ILIOTHOCTH
BEIIECTBA SKUAKOCTH W TBEPAOTO TENa, CHIA TPEHUA CKOJBXEHUS,
JABIEHUE  BO3JyXa, BHITAIKUBAKOLIAA CWIa, JEHCTByHOINad Ha
NOTPY)KEHHOE B JKHAKOCTH TENO, KOIPPUUHEHT MONE3HOTO ACHCTBHS
NPOCTHIX MEXAHH3MOB), Cleaysd NPELIOKCHHOW WHCTPYKUMH. [IPH
BBIMMOJIHCHUHM H3MEPEHHN COOHpaTh IKCICPUMEHTANIBHYIO YCTAHOBKY H
BBIUMCITATE 3HAUCHUE UCKOMOH BEJIMYMHEI,

coOmoaaTe MpaBUiia TEXHUKUA 0€3011aCHOCTH NpH padoTe ¢ 1abopaTopHBIM
000pyA0OBaHUEM,

YKa3bIBaTh MPHHLIUNBL JEHCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOHCTE:
BECHI, TEPMOMETP, AMHAMOMETP, COOOINAOIIMECS COCYABl, OapoMerp,
pblvar, MOABMKHBIN U HEMOABHXKHBIH OTOK, HAKIIOHHAS [I0CKOCTE;,
XapaKTepu30BaTh TNPUHLMIBI ACHCTBHS H3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOHCTB ¢ OMOpO HA HX ONMWUCAHUA (B TOM 4YHUCIE:
NOJIINTIHAKA, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN  TIpecc,
MAaHOMETP, BBICOTOMED, MOPIIHEBOH HACOC, APEOMETP), UCIIONb3Ys 3HAHUA
0 cBO#MCTBaX QU3HYECCKUX ABIICHUN M HEOOXOAMMBIEC (PU3HYCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOUThL  OpUMEpPHl  (HAXOAUTh HWHPOpPMAIMIO O  TIpUMEpax)
NPaKTHYECKOTO MCHIOJB30BaHUA (PU3HYECKUX 3HAHHI B MOBCETHEBHOI
KU3HH T 00ecTieueHns 0e30MacHOCTH MpH 00pallleHu ¢ mpudopaMu
TEXHUYECKHMMH YCTPOHCTBAMM, COXPAaHEHHUs 3A0POBbI H COONIOJIEHUS
HOPM 3KOJIOTHYECKOI 0 MOBEACHUS B OKPYXKAIOWIEH Cpeace;

OCYIIECTBIIATE OTOOP HCTOYHHKOB HHpopMauuu B HHTEpHETE B
COOTBETCTBHH C 3aJaHHBIM TIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOILIHUXCS
3HAHHH © NyTéM CpPaBHCHWS pPA3IMYHBIX MCTOYHHUKOB BBIACIATH
MH(POPMAILIHI0, KOTOpas SBJISETCS MPOTHBOPEYUBOM WM MOXKET OBITH
HEJIOCTOBEPHOIT,

WCIIONIB30BATh NPU BBHITOJTHEHUH YYeOHBIX 3a[aHHi HAayYHO-TIOMYJIAPHYIO
NUTEpATypy  (PU3MUECKOTO COACP)KAHWA, CIOPAaBOYHBIE MATEPUAHI,
pecypchl ceT LIHTEpHET, BIaeTh MPUEMAMH KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBanus HHPOPMALMH U3 OAHOH 3HAKOBOI CHCTEMEI B PYIYIO,
cO3/1aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpPMALMH (PUIMYECKOTO COACPKaHWA, B TOM
qucae MmyOmudHO AenaTh KpaTKHe COOOIUEHHS O Pe3yibTaTax MPOCKTOB
WA y4eOHBIX HWCCIECAOBAHHHA, TPH STOM [PAMOTHO HCIIONB30BaTh



U3YYEHHBIH TOHATHIHBIA amnapaT Kypca (PM3HKH, CONPOBOXKAATH
BBICTYILUICHHE NPE3CHTAIIUEH,

IpH BBHIMOJHEHUH VYEOHBIX MPOEKTOB M HMCCICAOBAHMI pPaclpenesaTh
00s13aHHOCTU B IpPyNNe B COOTBETCTBHHM C IOCTABIECHHBIMH 3a/1a4aMH,
CIEUTh 33 BHINOJHCHHEM IUIAHA JCHCTBHM, aJ€KBATHO OIECHHBATh
COOCTBEHHBI  BKJIAQA B JACATEIBHOCTH  [PYINBL,  BBEICTPAMBATEH
KOMMYHHKATHBHOC B3aUMOJEHCTBHE, YUYHTBIBAS MHCHHE OKPY KAIOLLIHX.

K koniy o0yudeHus B 8 Kiacce NpeAMETHBIC PE3yJIBTaThl Ha 0a30BOM YPOBHE
IOJKHBI OTPaKaTk CPOPMUPOBAHHOCTD Y O0YYAIOMNXCA YMEHUH:

WCIIONIB30BATh TIOHATHA: MAcca ¥ Pa3sMeEPBl MOJIEKYII, TEINIOBOE ABWKCHHUE
aTOMOB H MOJIEKYJI, arperaTHee COCTOSHHUA BEIIECTBA, KPUCTAIUTHYECKHE H
aMOpQHBIE TENa, HACHILEHHBIH M HEHACHILEHHBI Map, BIAXHOCTH
BO3JyXa, TEMIEpaTypa, BHYTPEHHAS OJHEpPrHs, TEIUIOBOM JBUCATENb,
TEMEHTAPHBIN 3JIEKTPHYSCKUH 3apal, 3JEKTPHUECKOE MOJIe, MPOBOAHHKU
W AUDJIEKTPUKH, IOCTOSHHBIN JIEKTPHYECCKHI TOK, MATHUTHOE TIOJIE,
pa3nyaTe ABJNCHHUA (TEIUIOBOE PACIIMPEHHE W CXKATHE, TEIIOoNepenaya,
TEIUIOBOE PABHOBECHE, CMAYHBAHUE, KATWUIAPHBIE SBICHUA, HCTIAPEHUE,
KOHACHCALNA, IUIABICHHUE, KPHCTANIN3auuA (OTBEPACBAHUE), KHIICHHUE,
TeIonepeaya (TEeIIONPOBOAHOCTD, KOHBEKLIUA, H3TyUeHHE),
IEKTPU3ALUA TN, B3AUMOACHCTBHE 3apAN0B, ACUCTBUA INEKTPUUECKOrO
TOKA, KOPOTKOE€ 3aMBIKaHHE, B3aUMOACHCTBHE MAarHHTOB, [CHCTBHE
MarHUTHOTO TOJIS HA TMPOBOAHHUK C TOKOM, 3MEKTPOMArHUTHAA HHIYKIUs)
N0 ONHUCAHUEK) HX XApaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB,
JAEMOHCTPUPYIOIIHX JAHHOE (PU3NIECKOE ABICHNUE,

pPacno3HAaBaTh TMPOSABICHHE H3YYCHHBIX (DM3HYECKUX SBICHUH B
OKpPY’KalomieM MHUpE, B TOM 4YHUCIE (U3MUCCKUE SIBICHUS B MPHPOIE:
MOBEPXHOCTHOE HATHKEHHE U KANMWUIAPDHBIE ABICHHS B TNPUPOAE,
KPHCTAIBl B Mmpupoac, usnydeHue CoNHIA, 3aMep3aHHE BOJOEMOB,
MOpPCKHE OpH3BL, 00Pa30BaHUE POCH], TYMAHA, HHES, CHETA, ANEKTPUICCKUE
ABJICHUS B atMoc(epe, DIEKTPHYECTBO JKUBBIX OPraHH3MOB, MarHUTHOE
none 3emiau, Apeiid NOMOCOB, POJIb MarHUTHOLO MOJS IS SKU3HH HA
3eMiie, MOJAPHOE CHAHHE, MPH 3TOM NEPEBOANTE MPAKTUYECKYE) 3334y B
yueOHYI0, BBIACTATh CYUIECTBCHHBIC CBOMCTBA (MPH3HAKH) (PU3MUYECKUX
SIBJICHHIA,

OMUCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (PU3UUECKUE ABICHUS, UCTOJB3YA
(pH3nYecKHe BEIUYHHE] (TEMIIEpATypa, BHYTPEHHAS SHEPIUs, KOIMICCTBO
TEIUIOTHl, YACITBbHAs TEIUIOEMKOCTh BCILECTBA, VYACIBHAsA TEIUIOTa
IUIABJICHHUA, YICJIBbHAs TEIUIoTa MapooOpa3oBaHHs, YACNbHAA TEIIOTa
CrOpaHHsd TOIUMBA, KOXPPHLUMEHT MONE3HOTO JEHCTBUA TCIUIOBOI



MAallMHbl, OTHOCUTENBHAS BIAXKHOCTH BO3JAyXa, NIEKTPUYECCKUI 3apsn,
CUJIa TOKA, DEKTPUYECKOE HANpPsDKCHUE, COMPOTHBIICHUE MPOBOAHUKA,
VACNBHOE  CONPOTHUBJICHHE  BEIIECTBa, padoTa M MOIIHOCTH
MEKTPUYECKOr0 TOKA), TMpPH ONHCAHUW TMPABWUJIBHO  TPAKTOBAaTh
(pU3NUECKUI CMBICHT HCIOJB3YEMBIX BETMYNH, 0003HAYCHUSA W €IHHHUIIBL
(pH3NYECKUX BEJIMYHH, HAXOOUTH (OPMYIBL, CBA3BIBAKOMIME JAHHYIO
(PH3NYECKYIO BENHYMHY C JPYTHMH BEJIMYHHAMH, CTPOHTH TIPaduKH
MN3YYEHHBIX 3aBUCUMOCTEH (PU3NIECCKUX BEIHYNH,

XApaKTEPU30BATE CBOWCTBA TeEN, (PU3MYECKHE ABICHUA W TPOLECCHI,
WCIOMB3ysl OCHOBHBIC MOJOKEHUSA MOJICKYISPHO-KUHETHYCCKOW TEOPHH
CTPOEHHS BEIIESCTBA, NPHHLMI CYNEPHOZUIMH MONCH (HA KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apana, 3akoH OMa [UTs y4acTKa LENH, 3aKOH
Jokoynsa—JleHna, 3akOH COXpaHEHWS HHEPrU¥, NpH 3TOM JaBaTh
CJIOBECHYE) (POPMYJTUPOBKY 3aKOHA M 3alUCHIBATH €r0 MaTEMaTHYECKOE
BBIPAKCHHE,

OOBACHATE (PU3UYECCKUE TPOLIECCHl U CBOMCTBA TEN, B TOM YHCIC H B
KOHTEKCTE CUTYalMi NMPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIATH
NPUYHHHOCTICACTBECHHBIC CBA3HM, CTPOUTh OOBACHEHNE U3 1—2 JTOrHYeCcKnX
IaroB ¢ omopoif Ha 1-2 H3yYeHHBIX CBOHCTBA (DM3UUYCCKUX ABJICHMIA,
(pU3HYECKHUX 3aKOHOB WJTH 3aKOHOMEPHOCTEI,

peliarh pacuéTHBIE 3a7a4d B 2-3 OCHCTBUA, MCIOJB3YS 3aKOHBI H
(opMynBl, CBA3BIBAOMIME (PU3UUECKUE BEJMUYWMHBI, HA OCHOBE aHAHM3a
YCIOBHSA 3a/la4Ml 3alUCHIBATH KPaTKOE YCIOBME, BBIABIATE HEAOCTATOK
JAHHBIX I PEHICHUs 3a7]a4d, BHIOMpPATh 3aKOHBI U (POpMyIHI,
HEOOXOAUMBIC Al €€ PEIICHWs, MPOBOAWUTH PAcuéTbl M CPAaBHUBATH
NONYYCHHOE 3HAYCHUE (PN3NICCKON BETMYMHEL ¢ H3BECTHBIMU JAHHBIMH,
pacno3HaBaTh MNPOONEMBI, KOTOPBIE MOKHO PEIIHTh TPW [MOMOLIH
(HU3NUECKUX METOAOB, HCIONB3ys OIMHCAHUE HCCICAOBAHWA, BBIACIATH
NPOBEPAEMOe  MPEANOIOKEHHE, OLIEHHBATh MNPAaBUIBHOCTE TNOpsAAKa
NPOBEICHHUS HCCIETOBAHNS, AENATh BBIBOBL,

NPOBOJUTh OMBITHI TO HAOMIOJACHHI) (UIMYECKUX SBJICHHH W
(pU3NUECKUX CBOMCTB TEN (KaNHUISAPHBIC SBJICHHS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro 00BEMa, TEMIEPATYPhl, CKOPOCTH TPOIECCA OCTHIBAHUA H
HarpEeBaHMs MPH M3IMYYCHUH OT LBETa M3Nyvaromed (IOraomarone)
TOBEPXHOCTH, CKOPOCTh UCIMAPEHHUS BOJABL OT TEMIEPATYPHI KHUAKOCTH H
WIOMAAH €€ MOBEPXHOCTH, JJICKTPU3AUMS TE€N H B3aUMOACHCTBHE
SNMEKTPUYCCKHX 3apAAOB, B3aUMOACHCTBHE TIOCTOAHHBIX MATrHHTOB,
BU3YAIM3ALMA MATrHUTHBIX TOJNCH TOCTOAHHBIX MATHHUTOB, ACHCTBHUA
MAarHMTHOTO TOJS HA TPOBOAHHK C TOKOM, CBOWCTBA JJEKTPOMArHMTA,



CBOMCTBA INEKTPOABUraTelNis TMOCTOSHHOTO TOKa).  (hOPMYJIHPOBATH
NpoBEpsieMble MPEANONIONKEHH, COOMPATh YCTAHOBKY W3 MPEIONKEHHOTO
000pyn0BaHU4, ONIUCHIBATE X0 OMBITA U (POPMYIHPOBATE BHIBO/BI;
BEIMIOJTHATh ~ TIPAMBIE  M3MEPEHHs  TEMIEPaTyphl, OTHOCHTEIBHOM
BIOKHOCTH BO3/yXa, CHJIBL TOKA, HAMpPSHKEHUs C HCTOIB30BAHHEM
AHAIOTOBBIX NMPUOOPOB M AATYMKOB (PM3HYCCKHX BEIHMYWH, CPABHHUBATH
PE3YJIBTATH H3MEPEHNH ¢ YIETOM 3a0aHHOH a0COMOTHOM MOrPEIIHOCTH,
TIPOBOANTH UCCIICAOBAHHE 3aBUCHMOCTH OJHON (DM3HYECKO BENHYHHEI OT
APYrofi ¢ WCTOJB30BAHWEM MPSAMBIX HM3MEPEHHH  (3aBUCHMMOCTH
COMPOTHBIICHHS TPOBOJAHHKA OT €ro JIHHBI, ITUIOMAJH TIOTIEPEYHOTO
CEUYECHHU U YJIETBHOTO COMPOTHBIIEHUS BEIIECTBA MPOBOAHNKA, CHUJIBI TOKA,
WAYIIETO Yepe3 TMPOBOAHHUK, OT HANPsDKEHHs HA  MPOBOJHHKE,
HCCIEOBAHUE TIOCJENOBATEIBHOTO M MAPAVIENBHOTO  COSIUHEHMIA
NPOBOJHUKOB). IUIAHUPOBATh HUCCAEAOBAHHE, COOHpAaTh YCTAHOBKY H
BBITIONTHATE M3MEPEHHs, ClieqysA TPEeMJIOOKEHHOMY IUIaHy, (PHKCHPOBATb
PEe3YJIBTATEl MMOJMYYCHHOH 3aBUCMMOCTH B BHAEC Tabmnm W rpaduKoB,
JENaTh BEIBOJBI TI0 PE3YJILTATAM MCCIIEIOBAHNUA,

NIPOBOAUTE KOCBEHHBIC M3MEPEHUA (H3UYECKUX BENWYHH (yACIbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHBICHWE TIPOBOAHHKA, pabota H
MOIIHOCTE JMEKTPHUYECKONO0 TOKA): TUIAHMPOBATh HU3MEPEHHs, COOMpPATh
3KCOEPHMEHTANBHYI) YCTAHOBKY, CIEAys NMPEIIOKEHHOH HHCTPYKLHU, H
BBIYHCIIATH 3HAUEHHE BETHYUHEL,

cOOMIOAaTh MpaBUAa TEXHUKH O0€30MacHOCTH NpU padoTe ¢ 1a00paTOpHBIM
000pynoBaHUEM;

XapaKTepu30BaTk TPUHLWIB ACHCTBHSA H3YYEHHBIX NpPHOOPOB U
TEXHUYECKUX YCTPOKMCTB ¢ OMOpOif HA HX omucaHus (B TOM YHCIIE:
CHCTEMA OTOIUICHWS JOMOB, THIPOMETD, MapoBas TypOWHA, ammepMerp,
BOJIETMETP, CUETYMK IEKTPHYECKOH SHEPTHH, 3JIEKTPOOCBETUTEIIBHEBIC
npuOOphI, HArPEBATENBHBIE 3CKTPONPHOOPHI (IIPHUMEPHI), HMEKTPHUESCKUE
NPEIOXPAHUTENH, 3TEKTPOMArHUT, 3MEKTPOJABUIaTENb IOCTOSIHHOIO TOKA),
UCMONB3ysl 3HaHHUS O CBOMCTBAX (PM3UYECKUX SABIECHUN H HEOOXOIHMBIE
(pu3H9ECKHE 3aKOHOMEPHOCTH;

PACTO3HABATh TPOCTHIE TEXHHYECKHE YCTPOWCTBA H  M3MEPUTENIHHBIE
npuOOpEl MO CXEMaM W CXEMATHYHBIM PHCYHKaM {(XKHAKOCTHBIM
TEPMOMETP, TEPMOC, TICHXPOMETP, THIPOMETP, ABHrATENb BHYTPEHHETO
CTOpaHUsi, JIEKTPOCKOI, PEOCTAT), COCTABNIATH CXEMBI JICKTPHUUECKHX
nerned ¢ MOCIeOBATEIbHBIM M MAPA/UICTBHBIM COSANHEHHEM DJIEMEHTOB,
pasnnyas yCIOBHEIE 0003HAYEHHS TEMEHTOB MIEKTPUUSCKUX LIETCH;



e TPUBOAUTH MOPUMEPH  (HAXOAUTh HMHPOPMALKMIO O  TNpHUMEpax)
NPAKTHYECKOTO MCIONb30BaHUSA (PU3MYECKUX 3HAHUN B MOBCEAHEBHOIA
KH3HH 1711 00ecrevyeHHs 0e30MacHOCTH NMpH 00pallleHuH ¢ npHOopaMH
TEXHUYECKHUMH YCTPONCTBAMH, COXPAHEHHs 3A0POBb U COOJIOJEHHUS
HOPM 3KOJIOTHYECKOrO MOBEACHUS B OKpYXKaKOIEeH cpeae;

o OCYLICCTBJIATE TOHCK HHPOPMAUMH (PH3HUYECKOTO COACP)KAHUA B
HMHTEpHETE, HA OCHOBE MMEKIIMXCA 3HAHWHA H NOYTEM CPABHECHUA
OOMOMHUTENBHBIX ~ MCTOYHMKOB  BBIICNAATE MHPOPMALKIO, KOTOpas
ABJAETCA MPOTUBOPECYUBOHN MITH MOYKET OBITh HEAOCTOBEPHOIA;

¢ WCIONIb30BATh NPHU BHIMOJIHCHUH YUEOHBIX 3a0aHUi HAYYHO-TIOMYJISAPHYIO
NUTEpaTypy  (PUIMUECKOTO COACP)KaHWA, CIOPAaBOYHBIE MATEPUANHL,
pecypchl ceT UIHTEpHET, BIaJeTh NMPUEMaMU KOHCIEKTHPOBAHHS TEKCTA,
npeodpazoBaHus HH(POPMALUH U3 OJHOH 3HAKOBOI CUCTEMBI B PYIVIO;

e CO3/aBaTh COOCTBEHHBIC THCBMEHHBIE W KPATKHE YCTHBIE COOOIICHUA,
0600mas uHPOPMALMIO H3 HECKOIbKHX HCTOYHHKOB (PH3MUECKOTO
COOCPKAHHA, B TOM 4YHCAEC MyONWYHO MPEACTABNIATD PE3YIbTATHI
NPOCKTHOI WM MCCIEAOBATENBECKOM ACATENBHOCTH, MPH 3TOM IPAMOTHO
WCMOMB30BAaTh H3YUCHHBIH TOHATHIHBIA anmapar Kypca (PH3HKH,
COIMPOBOKOATH BBICTYIJICHUE TIPE3CHTALIHCH

e TpH BHIMOJHEHHH YYEOHBIX NPOECKTOB M HCCICAOBAHUH (PM3MUYECKUX
NPOLIECCOB paclpeacaTh OOSI3aHHOCTH B [PYINE B COOTBETCTBHH C
NIOCTABJICHHBIMH 33/1a4aMH, CIIEANTH 32 BBHITOJHEHHWEM MJIaHa ACHCTBUH U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHHBATh COOCTBEHHBI BKJIaq B
NEATENIBHOCTh [PYINNBL, BHICTPAUBATh KOMMYHHKATHBHOE B3aUMOACHCTBRUE,
NPOABIISAA TOTOBHOCTD Pa3peIaTh KOH(IUKTHI.

K koHLy o0yuenns B 9 kiacce NpeIMETHBIC PE3YyIbTaThl Ha OA30BOM YPOBHE

IOOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00YUYAIOIINXCA YMECHUIA:

e WCIONB30BATh [MOHATHA. CUCTEMA OTCYETa, MATEPUANBHAA TOYKA,
TPAacKTOPHSA, OTHOCHTENBHOCTh MEXAHMYECKOrO ABHKEHHs, AedopManug
(ynpyras, NJacTHYECKas), TPEHHE, LEHTPOCTPEMHUTENBHOE YCKOPEHUE,
HEBECOMOCTh M MEPETPY3KH, NEHTP THKECTH, aOCOMIOTHO TBEPAOE TENO,
IIEHTP TSDKECTH TBEPAOTO TeJa, PABHOBECHE, MEXAHUUYECKHE KONeOaHus U
BOJIHBI, 3BYK, WH(Pa3Byk U VJBTPA3BYK, INMEKTPOMArHUTHBHIE BOJIHBI,
IIKaJia MEKTPOMArHUTHEIX BOJIH, CBET, OIM30PYKOCTh M JATBHO30PKOCTD,
CTEKTPHl HCTYCKAHUS W TIOTJIOIEHNS, anbda, OeTa- U raMMa-H3JyueHusl,
M30TOMEI, SAEPHAs YHEPIeTHKA,

o pazIHyYaTH SBJICHHUS (PABHOMEPHOE M HEPABHOMEPHOE NPAMOJIHHEHHOE
AOBIDKCHHE, PABHOYCKOPEHHOE MPAMOJIMHEHHOE MABMXKECHHE, CBOOOIOHOE
NaJcHHE TEJI, PABHOMEPHOE ABMKCHHE 10 OKPYKHOCTH, B3aMMOACHCTBHE



TEJ, PCAKTUBHOE [BHXKCHUE, KOJECOATEIBHOE ABWXKCHHE (3aTYyXarIHe U
BBIHY>KJICHHBIE KOJIE€OaHHs1), PE30HAHC, BOJHOBOE JBHXKCHHE, OTPAKECHUE
3BYKa, MPAMOJIMHEHHOE PACHpOCTPAHCHUE, OTPAKCHHUE U TPEIOMIICHHUE
CBETA, MOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3NioskeHUe O€Noro cBeTa B
CIEKTP H CJIOKEHHE CHEKTPAJBHBIX I[BETOB, JHCTIEPCHS  CBETA,
€CTECTBEHHAs PAaJHOAKTHMBHOCTH, BO3HMKHOBEHHE JIHHEHYATOTO CIEKTpa
M3JTyYCHUS ) TIO OTIHCAHHIO HX XAPAKTCPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
AEMOHCTPHPYIOLIHX JaHHOE (PU3UIECKOE ABJICHNE,

pacmo3HaBaTh TPOSBICHHE H3YYCHHBIX (U3MYECKHX  SBICHHA B
OKpYXKalMeM MHpe (B TOM YHCIE (PU3NYECKHE SBICHHUA B MPUPOIE:
NPUIHBHL U OTJIMBEL, ABHKEHHE MTaHeT COMHEYHOMH CUCTEMBI, PEAKTHBHOE
JBUKEHHE >KUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB SKHBOTHBIMH,
3EMIICTPACCHUE, CEHCMHUYECKHE BOJHBIL, IyHaMH, 3XO0, LBeTa Tel,
ONTHYECKHE SBJICHUS B NPHpoAE, OMOJIOrMYECKOE ACHCTBHE BHUINMOTO,
yABTPaQUONETOBOTO ¥ PEHTTCHOBCKOTO W3JIyYEHHI, €CTCCTBEHHBIN
PagMOAKTUBHBEINH (OH, KOCMHYECKHE JIYUM, PAAMOAKTHBHOE H3JTyUYECHHUE
NPUPOJHBIX MHWHEpANOB, JEHCTBHE PAJVNOAKTHBHBIX W3JIyYCHUN Ha
OpPraHu3M 4YENIOBEKA), TIPH 3TOM TEPEBOAMUTH NPAKTHUYECKYIO 3aJady B
yueOHYIO, BHIACIATH CYILICCTBEHHBIE CBOMCTBA (MPU3HAKH) (PH3MUECKHUX
ABIICHUMH,

OMUCHIBATh U3YUYCHHBIE CBOMCTBA TET U (PU3NUECKUE SBICHUS, UCTIONB3YS
(puU3NYECKHE BENMWYMHBL (CPEAHAS M MTHOBEHHAs CKOPOCTh Tela TpH
HEPABHOMEPHOM JBIKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIVIOBAs
CKOPOCTh, CHJIA TPEHHs, CHJIA YIPYrOCTH, CHJIA THKECTH, YCKOPEHHUE
cBOOOAHOrO MaJEHHA, BEC TeNa, HMIYIbC TENa, MMIYJIBC CHIIBL,
MeXaHu4yeckas padoTa W MOIIHOCTH, MOTCHUHANBHAS OSHEPrus TEla,
TIOAHATOTO HAJ TIOBEPXHOCTBIO 3€MJIH, MOTCHUMAIBHAA YHEPIrUs CHKaToif
NPYKHHBl, KHHETHYECKAsA DHEPrus, IIOJHAd MEXaHHYEeCKasd JHEPTu4,
NEepHOA U YacTOTa KONEOAHUH, ATHHA BOJHBL, TPOMKOCTE 3BYKA H BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENh MPETOMIICHHS CPEIbl), TIPH OMHCAHHH
NPABHJIBHO TPAaKTOBATh (PU3HUECKHH CMBICT HCTIONB3YEMBIX BEJIHYNH,
0003HAUEHUS W €AMHHUIBI (PU3NUECKHUX BENUYNH, HAXOAUTh (OPMYIIHI,
CBA3BIBAIOIINE JAHHYH (PU3NYECKYIO BETMYMHY ¢ APYTUMHU BEIHUYHHAMH,
CTPOMTH IPaMKH H3YYCHHBIX 3aBUCUMOCTEH (DM3HUYCCKHX BEJIHYHH,
XapaKTepU30BaTh CBOWCTBA TN, (PU3NUECKHE SABJICHHS M TPOIECCHI,
VICIIONIB3Ysl 3aKOH COXPAHEHHS SHEPryH, 3aKOH BCEMHPHOIO TATOTCHHA,
NPUHLMI CYMEPNO3HLUHH CHJI, TPHHUWI OTHOCHTENBHOCTH [anmmnesd,
3aKOHBI HBIOTOHA, 3aKOH COXPAaHEHHS MMIYJIBCA, 3aKOHBI OTPAKCHHA H
TIPEJIOMJICHHSA CBETA, 3aKOHBI COXPAHEHHS 3apsiaoBOr0 H MaCCOBOTO YMCEI



NpH AACPHBIX PEaKUUAX, MPH 3TOM JAABaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA Y 3aMUCHIBATH €10 MATEMATHYECKOE BEIPAKEHHUE,

OOBACHATE (PU3HUECKUE TIPOIECCHl U CBOICTBA TN, B TOM YHCIEC U B
KOHTEKCTE CHTyalldii MPaKTUKOOPHEHTHPOBAHHOTO XapPAKTEPA: BBISBIATH
NPUYHHHO-CIEICTBEHHBIE CBA3H, CTPOUTE OOBACHEHHE U3 2—3 TOTHYECKHX
I0aroB ¢ OMOpOod HAa 2-3 H3YYECHHBIX CBOHCTBA (PM3UUYCCKHUX SABJICHMIA,
(PU3NUECKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEIHH;

peliarh pacyéTHBIC 3aJa4yd  (ONMUPAIOMIMECs Ha CHCTeMy u3 2-3
YPABHEHMIT ), UCTIONB3YA 3aKOHBI M (DOPMYIIBI, CBA3BIBAOMKE (PUINYECCKUE
BCJIMYMHBI, HA OCHOBE AHAIW3a YCIOBUS 3aJa4d 3alHCHIBATH KPATKOE
YCIOBHE, BHIABIATH HEAOCTAKONINE WIH M30BITOYHBIE JAHHBIE, BHIOUPATH
3aKOHBI M (POPMYJIBI, HEOOXOAUMBIE AJIS PEILICHUS, TPOBOJUTEL PACUETHI U
OLECHUBATH PEATHCTHYHOCTh TMOJIYYEHHOTO 3HA4YEHUA  (PU3MYECKOI
BEJINYHHBI;

pacno3HaBath MpOONEMBl, KOTOPBIE MOKHO PEIIUTh TPH [MOMOLIH
(HU3NUECKUX METOAOB, HCIONB3Ys OIMHCAHHE HCCICOOBAHWA, BBIACIATH
NPOBEPACMOE  MPEANIONOKEHUE, OLCHUBATh MPABHWIBHOCTE TOPAIKa
NPOBEACHHA  HMCCICIOBAHWA, JENaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yJIbTaTel HAONKOACHUH U OMBITOB;

NpPOBOAUTh OMBITBl MO HAOMIOACHUK (H3NUECKUX SABACHWIH WM
(pU3HYECKUX CBOIMCTB Ten (M3y4YeHHE BTOPOro 3akoHa HeloTOHa, 3akoHa
COXPAHEHHs SHEPIrUM, 3aBUCHMOCTh MEPHOAA KONeOaHWil MpY>KUHHOIO
MasATHUKA OT MAcChl Ipy3a U JKECTKOCTH MPY>KUHBL U HE3aBUCHMOCTDH OT
aMIUTUTYAB! MaNbIX KONeOAaHUH, MPAMONMHENHOE PaCIPOCTPAHEHHE CBETA,
paznokeHue Oenoro CBeTa B CIEKTP, H3YUYCHHE CBOMCTB M300pPa)KCHHS B
IUIOCKOM 3€pKajic M CBOWCTB HM300paKEHUA MpeaAMeTa B COOMparOMIcii
NUH3E, HAONMIOACHHE CIUIOIIHBIX W JIMHCHYATHIX CIIEKTPOB H3IYUCHHA ).
CaMOCTOSTENIBHO  cOOHMparh yCTaHOBKY M3 M30bITOuHOrO Habopa
0o0Opy/OBaHUdA, ONUCHIBATE XOA OMNBITA W €r0  Pe3yNbTaTH,
(pOpMyIHPOBATH BHIBO/IHL,

NPOBOIUTh MPH HEOOXOAUMOCTH CEPHIO MPAMBIX U3MEPEHUH, ONMpeAea
CpelHee 3HAYCHUE U3MEPIEMOH BEeMMYUHBL ((OKYCHOE PacCTOSHHE
coOuparoieif JTHH3BI), OOOCHOBBHIBATH BBHIOOpP cmoco0a H3MepeHus
(M3MEpUTENBEHOTO TIpUbopa);

NPOBOJUTh HCCNEJAOBAHHE 3aBUCHMOCTEH (DUIHYECKUX BENHYMH €
WCITOJIb30BAHUEM MMPAMBIX M3MEPEHHIH (3aBHCHUMOCTb NMYTH OT BPEMCHH
IpPH PABHOYCKOPEHHOM JABMDKCHHH 0€3 HadaabHON CKOPOCTH, Iepuoja
KonmeOGaHui MaTEeMATHYeCKOro MAATHHKA OT IJTMHBI HUTH, 3aBUCHMOCTH
yIjla OTPaKEHHS CBeTa OT YyIVIa MaACHHA H YIJa MPEIOMIICHUA OT yria



NaJCHUA). TJIAHUPOBATh HCCIECAOBAHUE, CAMOCTOATEIBHO COOUpaTh
YCTAHOBKY, (DPUKCHPOBATh PE3YJBTaThl  MOJYYEHHOH 3aBUCHMOCTH
(pU3NUECKUX BEJIMYMH B BHAE TAOMMI M rpaguKoOB, AeNIaTh BHIBOABI MO
pe3yJbTaTaM UCCIIEAOBAHNS,

NPOBOJAUTh KOCBEHHBIE M3MEPEHHs (U3NUECKUX BETUYUH (CPEeAHAS
CKOPOCTb H YCKOpPEHWE Teéna IMpH PaBHOYCKOPCHHOM JBIDKCHHH,
YCKOPEHHUE CBOOOJHOTO MAACHHUA, KECTKOCTh IPYKHHBL, KOXDPHUHEHT
TPEHUA CKONBKCHUA, MEXaHHYECKas paboTa M MOIIHOCTh, 4YacToTa H
nepuoj  KoneOaHHi MATeMaTHYeCKOro M TPYKMHHOTO MASTHUKOB,
ONTHYECKass Ccwia coOuparoleil  JIMH3bl, PAOHOAKTHBHBIA  (OH):
TJIAHUPOBATh HM3MEPEHHs], COOMPAaTh IKCIEPHUMEHTATBHYK) YCTAHOBKY H
BBIMTOJTHATE U3MEPEHUA, CIEAYA NMPEIOXKEHHOH WHCTPYKIMH, BBEIMHCIIATEH
3HAUEHHE BEIMYUHBL U AaHATIM3UPOBATh MOJYYSHHBIE PE3YJIBTATHL ¢ YUETOM
3aJJaHHOH MMOTPEIIHOCTH H3MEPEHHIT;

coOmoaarek nmpaBuia TEXHUKA 6e30MacHOCTH npu padoTe ¢ mabopaTopHBEIM
000pyAOBaHHEM,

pa3iyaTe OCHOBHBIC TIPU3HAKA H3YYCHHBIX (PHU3HYECKUX MOIENEii:
MaTepHabHasA TOYKa, abCOMIOTHO TBEPAOE TENO, TOUYCYHBIH HCTOYHHK
CBETA, Jyd, TOHKAas JIMH3a, TUIAHETApHAs MOJCNIb aToMa, HYKIOHHAA
MOJETb ATOMHOTO A/IPa;

XapaKTepU30BaTh TPHUHIMNBI JACHCTBUA HU3YYEHHBIX NpPUOOpPOB H
TEXHHYECKHX YCTPOHCTB ¢ OMOpOoil HAa UX OMHCAHHA (B TOM YHCIE!
COMIOMETpP, JAaTYUKU [MOJIOKEHHs, PACCTOSHHUA M YCKOPEHUS, paKeTa,
3XONOT, OYKHM, NEpPHCKON, (oToammapaT, ONTHYECKHE CBETOBOJEL,
CHEKTPOCKON, JAO3UMETP, Kamepa BuibCcOHa), HCNONB3yA 3HAHUA O
CBOHMCTBaX (M3NYECCKUX SBICHMH H  HEOOXOOHUMBIC  (U3HYCCKHE
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMBI M CXCMATUYHBIC PUCYHKH M3YYCHHBIX TEXHHYECKUX
YCTPOHCTB, U3MEPHTENBHBIX MPUOOPOB M TEXHONOTHYECKHX MPOLECCOB
NPy PENICHHH Y4YeOHO-MPAKTHYECKUX 3a/a4, ONTUYECKUE CXEMBI IS
NIOCTPOSHHS H300pakeHH T B TNIOCKOM 3epKaJie M coOUparoIieit T1H3e;
NPUBOUTh  OpUMEphl  (HAaXoauTh HWHPOpPMAIMIO O  TpUMeEpax)
NPAaKTHYECKOTO HMCIONb30BaHUSA (PM3MYECKUX 3HAHUNH B MOBCEIHEBHOI
HU3HA IS oOecnieueHus 6€30MacHOCTH IIpy oOpaleHuH ¢ npubopaMu H
TEXHUYECKMMH YCTPONCTBAMM, COXPAHEHHs 30POBbI U COOJIOJCHHUS
HOPM 3KOJIOTHYECKOI O MOBEACHHS B OKpY XKalomei cpeae;

OCYIIECTBJIATE TOHCK HHGpOPMAUMH (PH3HYECKOTO COACP)KAaHWA B
VIHTepHETE, CAMOCTOSTENBHO (POPMYIHPYS MOMCKOBBIH 3aMpoc, HAXOOUTH



NYTH ONPEENIEHHI AOCTOBEPHOCTH MONYYECHHOH HH(POpPMALUH HA OCHOBE
HMEIOIIUXCs 3HAHUH ¥ JOMOTHUTEIBHBIX HCTOYHHKOB;

HCIONB30BATh NP BHIMOIHEHUH YUeOHBIX 3a[aHUH HAYYHO-TIOMYJIAPHYIO
NUTEpaTypy  (PU3MYECKOTO coAEpXKaHWA, CIPABOYHBIE MATEPUANHL,
pecypcel cetn MHTEpHET, BIaAeTh NpUEMAMH KOHCIIEKTHPOBAHUS TEKCTA,
npeodpasoBanus HHPOPMALUH U3 OAHOH 3HAKOBOI CHCTEMEI B APYIYIO,
CO31aBaTk COOCTBEHHBIC MUCBMEHHBIE W YCTHBIE COOOLICHHS HA OCHOBE
AHGOPMALMH W3 HECKOIBKAX HMCTOYHUKOB (U3MUECKOTO COACP)KAHUA,
NyONNYHO NPEACTABIATE PE3YIIBTATHL IPOCKTHOMN WM HCCIIEA0BATEIBCKON
OEATENBHOCTH, TIPH  3TOM  IPaMOTHO  HCHOJB30BAaTh  H3YYCHHBIN
TIOHATUIHBIN anmapar M3y4YaeMoro pasjena (PU3MKH M CONpPOBOXKAATH
BBICTYIUICHHE TIPE3CHTALHEH ¢ Y4YETOM OCOOCHHOCTEH ayJuTOpHHU
CBEPCTHHKOB.
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nasyienusi. Oneir Toppuuennn 19.02
3aBucuMOCTb aTMOC(hepHOro no—
44 JIaBJICHUSI OT BBICOTHI HAf 15,08 https://m.edsoo.ru/YWIFWMZI1J
YPOBHEM MOpst
bapomeTp-anepouns. 8 5
45 ATmochepHOoe naBieHre Ha 56 05 https://m.edsoo.ru/WBNXTP7GR
Pa3JIMYHBIX BBICOTAX
46 i’eme}me SHMH " Ol https://m.edsoo.ru/YWVWLS5TA1
AtmocdepHoe naBneHue 05.03
JlelicTBHE KUIKOCTH U ra3a Ha L0
47 MOTPY’KEHHOE B HUX TEJIO. B https://m.edsoo.ru/SMGIFR466
Apxumenosa cuna
JlaGoparophas pabora
48 «Onpezxejjeﬂue BbIT%.HKPlBa}OIJ.leﬁ o~ https://m.edsoo.ru/7U40IDLK 2
CHJIBI, ICUCTBYIOLIEH Ha TEJO, 12.03
NOrPYKEHHOE B JKHAKOCTEY
Jlabopatopnas pabora no Teme
«HccnenoBanne 3aBUCHMOCTH 15
49 BeCa TeJa B BOAE OT 00BbEMaA 6,058 https://m.edsoo.ru/0OUOBGKKSW
MOTPYIKEHHOHN B JKUAKOCTb YaCTH
Tena»
15.03 -
50 [InaBanue ten i 65 https://m.edsoo.ri/UMAE9Q10Y
Jlaboparopnas pabora
"KonctpynposaHue apeomerpa 5
51 WJIM KOHCTPYHUPOBAHUE JIOAKHU U S https://m.edsoo.ru/BGOVBS63P

onpeneneHue eé
rpy30noabEMHOCTH"




Peluenue 3ay1ay o remam:
«IInaBanue cynos.

22.03 -

52 Boznyxonnasanuey, «/laBnenue 553 https://m.edsoo.ru/R7VHLA60Q
TBEPJBIX TEJI, XKUIKOCTEH U
razoB»
05.04 -
53 Mexanudeckas pabora 658 https://m.edsoo.ru/1YIR6J7L5
54 Momnoars; Eapmre: 05.08= | | tps//m.edsoo.wAUUXIHRIX
MOIIHOCTH 09.04
Ypok-uccnenosanue "Pacuér 5 e
35 MOILHOCTH, Pa3BUBAEMOM MIPU 1 - https://m.edsoo.ru/GDB065558
noabEéMe 1o JeCTHULE"
56 ITpocTbie MexaHu3Mbl. Poiuar. 12.04 - hitps://m.cdsoo r/SYRUOUGS?
PaBHOBecue cuil Ha pbhryare 16.04
Konrponbhast pabora mo teme
«/laBneHue TBEPABIX TEJ, i
57 JKUIKOCTEH 1 ra3oBy / - https://m.edsoo.ru/DWLOWQXQZ
Bcepoccuiickas nposepouHas
pabora
Pe3sepBHblii ypok. Pabora ¢
TEKCTaMH 1o Teme «JlaBneHue e
58 TBEPABIX TEJ, JKUAKOCTEN U 23,0 https://m.edsoo.ru/RFCSYBOYF8
raszos» / Becepoccuiickas
nposepoyHas pabora
Pobruaru B TexHuke, ObITY U
59 Spiioie. JIABUpRrapHI DAY 0.5 26.04 - https://m.edsoo.r/KRTVOIXUT
«Hccnenosanue ycnosuit 30.04
pPaBHOBECHS pbluaray
60 Pewenne 3anay no reme 26.04 - https://m.edsoo.ru/6AXDHFSEN




«YcnoBusi paBHOBECHSI pblyara 30.04
Koa¢ppuument nonesnoro
NENCTBUS MEXaHHU3MA. | S

61 JlaGoparopnas pabora 1 0.5 o https://m.edsoo.ru/4AYEYZDMW
«H3mepenne KIT/l HaknoHHOM
MJIOCKOCTH»

62 f;;iii?;iﬁ:ot?r:egﬁﬂn 1 g;g: https://m.edsoo.ru/VE5XBQLVS
Mexannueckas SHeprusi. e

63 Kunernueckasi u noteHUManbHas 1 1465 https://m.edsoo.ru/3HQE7THOYK
JHEPTHs

64 R 1 e https://m edsoo.ru/46Y22ZPME
MEXaHUYECKOM SHEPTUH 14.05
VYPOK-3KCIIEPUMEHT 110 TEME
"JKcnepuMeHTaIbHOE

65 onpeneneﬂnevaeHeHm . 1 1 whdars https://m.edsoo.ru/SM7E7YTZC
KMHETHYECKOMN U MOTEHIHAIbHOMI 21.05
SHEPrHH NPU CKaThIBAHUH Tela
MO HAKJIOHHOH MI0CKOCTH"

66 Konporbias padora no reme 1 0= pupsiimedsoo. /AECZOTTEC
«Pabora n MOHOCTL. DHEPTHS» 21.05
Pe3epBHblii ypok. Pabora ¢ S

67 TEKCTaMHU I10 TEME 1 7,08 https://m.edsoo.ru/MJJPGGSA3
"MexaHuyeckoe qBukeHue"
Pesepsnbiii ypok. Pabora ¢ S

68 TekcTamu 1o teme "Pabora. 1 27:05 https://m.edsoo ru/XT2SMNZYM
MorHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB ITO 68 12




IMPOTPAMME




8 KUIIACC

KoaunuecTBo uacos

Ne Hara DJIeKTpPOHHbIe HH(POBBIE
Tema ypoka Konrpoabusie | IlpakTnueckue
n/n Bcero H3y4YeHHs1  00pa3oBaTeIbHBIE PecypChbl
padoThI paboThI

OCHOBHBI€ TIOJIOKEHHS
MOJIEKYJIIPHO-KHHETUYECKOH 01.09 -

1 2P il https://m.edsoo.ru/10BIEJ8GQ
TEOPHH U HX ONbITHLIE 04.09
MOATBEPIKACHHSI
Macca u pa3mep aToMOB U 01.09-

2 P P 1 https://m.edsoo.ru/OMIN4E3EH
MOJIEKYI 04.09
Mopaenu TBEPAOro, )KUAKOTO U —

3 ra3000pa3HOro COCTOSHMI 1 11'09 https://m .edsoo r/HVW3IWMRAS
BEIIECTBA .
OObsicHeHHEe CBOWCTB TBEPAOTO,
JKHJIKOTO M ra3000pa3Horo —

4 COCTOSIHHI BELLECTBA HA OCHOBE 1 11'09 https://m.edsoo.ru/DIYTZQHS3
MOJIOKEHHIT MOJIEKYJIAPHO- '
KHHETHYECKOH TeOpUn
Kpucramumdeckue u amoppHbie 14.09 —

5 P Pk 1 https://m_edsoo.r/SGT3PVM40
Tea 18.09
CmaunBaHue U KamuJIISIPHOCTb. 14.09 -

6 . 1 https://m edsoo.n/7XZHOXTSK
[ToBepxXHOCTHOE HATSIKEHUE 18.09
TenuoBoe paciupeHue u 21.09-

d P P 1 https://m.edsoo.ru/I3N30OKSSL
coKaTue 25.09
Temnepartypa. Csisb 1.1

8 TEMIEPATYPhI CO CKOPOCTHIO 1 25'09 https://m.edsoo ru/5XSV6F15B

TCIUIOBOrO ABHXXCHHUA YaCTHL]




9 B SEHEd SHEDEU. (EHOCO6H 2Rt https://m.edsoo.ru/BBVCIOMH6
HM3MEHEHHSI BHYTPEHHEH YHEPTUH 02.10

10 Bumbl Terutonepenayu (2)2(1)3 - https://m.edsoo.ru/WF4J3070P
Ypok-koHpepeHLus
"TIpakTH4eCKOe MCI0JIb30BaHUE -

11 TEIUIOBLIX CBOMCTB BELIECTB U 0810 https://m.edsoo.ru/UU910QFZW
MaTepHaJIOB B LEJISX
sHeprocOepexenus"

12 KonuuectBo Tennorel. Y nenbHas 05.10 - hitps:/m.edsoo.1/88291DDIZ
TEIIOEMKOCTh 09.10
VYpaBHeHue TerioBoro Oajaxca. 195

13 Ternoo6MeH 1 TETIOBOE 16:10 https://m.edsoo.r/P52QUVQIE
paBHOBecHE
JlabopaTopnas pabora

14 R 1= https://m.edsoo.ru/FRZN6NSGV
TerooOMeHa MPH CMEeLTUBAHUH 16.10
XOJIOAHOM U ropsiueit Boab!"
Pacdyer koJinyecTBa TEIJIOTHI,

15 HEeoOXOMMOTO JUIsl HarpeBaHHs 19.10 - https://m.edsoo ru/JSMRALAPW
TeJa M BbIAENSEMOrO UM NPH 23.10
OXJIAJKIEHUH
JlaGopaTopHas pabora o

16 "OmnpeneneHne yaenbHo 23:10 https://m.edsoo.ru/40IT1ZJAH
TEIJIOEMKOCTH BemiecTna”

17 RS IS NILES0, ISR 011~ | hitps//m edsoo.ru/683AIXYWS
TETJIOTA CrOPaHHs 06.11

18 [InaBnenue u oTBEpIEBaAHUE 09.11 - https://m.edsoo.ru/JHESA 1PJF




KPHCTAJTMYECKUX TEJl.
VY nenbHast TENI0TA MJIaBICHUS

13.11

Jlaboparopnas pabora

19 "Onpenenenne yaebHoi 2211 - https://m.edsoo.r/LCOXVHGHD
TEMIOTHI MUIABJCHUS JibAa”

20 TinochpasoRarms M= https://m.edsoo.ri/CQG4DQKML
KoHaeHcauusi. Mcnapenue 20.11
Kunenwne. Y nenbHas rennora
napooOpa3oBaHus U T

21 KOHAEHCALIUU. 3aBUCUMOCTD S https://m.edsoo.ru/Y7THDIM2GZ
TEMIepaTypbl KUMEHUs OT
aTMoc(hepHOro AaBIeHHUs
BunaxxHocTh BO3ayXa.

22 'J'Ia60paTopHax pabios . il https://m.edsoo.ru/7KP37W0J 1

OnpeneneHne OTHOCUTENbHON 27.11

BJIA)KHOCTH BO31yxa"

3 Peurenue 3a1a4 Ha ornpeaeieHne 23.11- httos:/m.cdsoo.r/NAXJEXGAL
BJIAXKHOCTH BO34yXa 27.11
[MpuHUMOBI pabOTHI TEMIOBBIX

o4 nsurareneil. [Taposas TypOuna. 30.11- httos://m edsoo n/6BKWSWYG6
JlBuratenb BHyTPEHHErO 04.12
CrOpaHust
KII/I TerioBoro asuraTels. SR

25 TennoBele ABUraTeNM U 3allUTa 04.12 https://m.edsoo.ru/UJA3DRDOH
OKpY>Karolle cpesbl
3aKOH COXPaHEHHUs 0712 —

26 NPEBpALIEHIs IHEPTHH B 1.0 https://m.edsoo.ru/BIKX6RPQ9

TEILIOBBIX MPOLIECCAX




[TonroroBka K KOHTPOJILHOM
pabore o Teme "Tennossie

27 ssienus. U3MeHeHue (ﬁg - https://m edsoo.r/9AQ53CC7C
arperaTHbIX COCTOSHHIA
BerecTna”
Konrponbnas paborta no reme

28 TeroBbIe ABICHI. 142= | ips//m.edsoo.ru/0X03133KU
H3MeHeHue arperaTHbIX 18.12
COCTOsIHMIA BelecTsa"

29 IneRTpHBAE TEN, Jisa pon 14.12- https://m.edsoo.ru/9E8SKDQMD
SNEKTPHUYECKHUX 3apsiziOB 18.12
Ypok-uccinenosasue 54 B

30 "DnexTpusanus Te1 UHAYKLIHEH g2 45 https://m.edsoo.ru/JALQFK67]
U TIPU COMPUKOCHOBEHHH"

31 B3auMOCHCTEHE aPKCHHEIK 2l12= https:/m edsoo.w/LIICQZZSI
ten. 3akoH Kynona 25.12
DNEKTPUYECKOe oJie.
Hanpsokennocts —

32 anexTpuueckoro nouns. [punuun A https://m.edsoo.ru/N79CZGZ1])
CYMEPTIO3ULITH JTEKTPUUECKUX
nosei
Hocurenu snexrpuueckux p—

33 3aps/I0B. DJIeMEHTaPHBIH 3apsil. 15:01 https://m.edsoo.ru/AFOIKADMV
Crpoenne atroma
ITpOBOIHUKH M JU3JIEKTPHKH. 1.0 —

34 3aKOH COXpaHEeHMUsI 15:01 https://m.edsoo.ru/U8JIR991PB
3JIEKTPUYECKOr0 3apsijia

18.01 -
35 Pewenue 3a1a4 Ha IpUMEHEHKE https://m.edsoo.ru/SXWWOSWI5

22.01




CBOWCTB SJIEKTPUYECKHX 3aps10B

DAEKTPUYECKUH TOK, YCIOBUS

18.01 -
36 ero cyuecTBoBanus. Mctounuku - https:/m.edsoo.ru/IS IMP3J3M
9JAEKTPUYECKOrO TOKA
. 25.01 -
37 JlelicTBuUs DIEKTPUIECKOrO TOKA - https://m.edsoo.ru/Q8WUTCKVT
Ypok-ucciaenosanue "Jleticteue 25 01—
38 3JIEKTPUYECKOro MoJist Ha 1 - https://m.edsoo.ru/ZHMKZM4JU
NPOBOAHUKH U AUIJIEKTPUKH"
39 DNeKTPUYECKHI TOK B MeTajlax, 01.02 - S i e st e PACDOON PR
JKMJIKOCTSIX M ra3ax 05.02
40 MCKTPHIECKas LUCTIb 1 €8 01.02- https://m.edsoo.rut/ROW7KUDDO
COCTaBHbIE YaCTH 05.02
Cuna Toka. JlaboparopHast e
41 paGota "U3mepenue u 0.5 12102 https://m.edsoo.ru/9LHH7UNIJI
peryaupoBaHue CHIbl TOKa"
DNEKTPUYECKOe HaNpsKEeHHeE.
42 Bozerwmetp. Jlaoparoprias 0.5 08027 |y psi/im edsoo. /X TPOJOFGH
pabora "U3mepeniue u 12.02
peryJiupoBaHue HanpsikeHus"
ConpoTuBneHne NPOBOJHHKA. 500,
43 Y nenbHOE CONPOTUBIICHHE T https://m.edsoo.ru/E8UOSPC4G
BEILECTBA
Jlaboparophas pabora
"3aBHCUMOCTD DJIEKTPUUYECKOTO 15 55—
- COIPOTHUBJIEHHS MTPOBOHUKA OT 1 1609 https://m.edsoo.ru/4JDASGZNX

€ro AJIMHbI, IJIoanau
MONnepeYHOro CEYCHUs 1




matepuasa”

3aBUCUMOCTDb CHJIBI TOKA OT

45 HanpsokeHus. 3akoH Oma st i:gz - https://m.edsoo.ru/VEZPE7Q80Q
y4acTKa Lenu
JlaGoparopHasi pabora
"HccnenoBaHue 3aBUCUMOCTH

46 b At sl https://m.edsoo.ru/XSTHIN3RM
PE3UCTOP, OT CONPOTHUBIICHHUS 05.03
pe3ucTopa v HanpsKeHUs: Ha
pe3ucrope"
[TocnenosarenbHOE 1 S i

47 napajIeIbHOE COeAUHEHUS BE 5 https://m.edsoo.ru/HJ99Q3493
MPOBOJHHKOB
Jlaboparophast pabora
"TIpoBepka rpaBuiia CIOKEHHs e

48 HanpsuKeHU npu 35555 https://m.edsoo.rt/VQ3VYPOTS
MOCJIeI0BaTEIbHOM COeIMHEHUH
JIBYX Pe3UCTOpOB"
Jlaboparopuas pabora

49 JRORCDS TR, 0t Gy O3 ps/im edsoo r/DPAXGSPZ]
TOKa IIpH MapaieJibHOM 19.03
COCIUHEHUHN PE3UCTOPOB"
Peluenue 3anay Ha MpuMeHeHNe 5 155

50 3akoHa Oma j1st pasIM4yHOro Y615 https://m.edsoo.ru/19ZEFKZ74
COEJTMHEHUS TTPOBOIHUKOB
Pabora 1 MOLIHOCTh 55 5

51 3JIEKTPHUYECKOro TOKa. 3aKOH 26:03 https://m.edsoo.ru/40AIXYN3H

Jxoynsa-Jlenua




JlaboparopHas padora

52 i S 2203= | ipec//m.cdsoo.ru/VROZVSIHA
MOIIHOCTH 3JIEKTPUYECKOTO 26.03
TOoKa"
DNEKTPUYECKHE LIeTH U

53 AL . 05.04= https://m.edsoo.ru/1L3KZ2XI.M
sHepruu B ObiTy. KopoTkoe 09.04
3aMbIKaHHe
ITocTosIHHBIE MAarHUTBI, UX 05.04 -

54 = https://m.edsoo.ru/KL1ZHIKQF
B3aUMOZEHCTBUE 09.04

55 Vpox:uccnenoaamie "I/I3yqu:1e 12.04 - httos://m.edsoo.n/IGLTRIOOR
MOJIEH MOCTOAHHBIX MAarHUTOB 16.04
MarnuTtHoe nose. MarHuTHOe ol

56 rmoJie 3eMITH U €ro 3Ha4YeHHe ISt 16:04 https://m.edsoo.ru/R3IXXJCRVK
JKU3HU Ha 3emuie
IToaroroska K KOHTPOJBHOM
pabore 1o Teme

57 "IIKTPHIECKHE 3APALL. 19.04= https://m.edsoo.ru/RTA1IBICS
3apsiKeHHbIE TeJla U UX 23.04
B3auMoznecTust. [TocTosHHbI
ANEKTPUYECKUH TOK"
Kourponbhnas pabora no teme
"DNeKTpUYECKUe 3apsibl.
3apsikeHHbIE TeJla U UX 16—

58 B3aumMonencTus. [locTosHHBIN 23:04 https://m.edsoo.rw/ZISSW4ZTW
ANIeKTpUYecKuii Tok" /
Bcepoccuiickast nposepoyHast
pabora

59 Pesepsheiii ypok. Pabora ¢ 26.04 - https://m.edsoo.rw/EQRLKPT1U




TekcTaMu 1o Teme "TIoCTOSIHHBIH
JnexTpuyeckuii Tox" /
Bcepoccniickas npoBepouHas
pabota

30.04

60

OnsiT Dpcrena. MarautHoe
TIOJIE DJIEKTPHUYECKOTrO TOKa
MarsuTHOE noJie KaTyuKku ¢
TOKOM

26.04 —
30.04

https://m.edsoo.ru/PC1DMV4ID

61

[TpumeHeH:e 3JeKTPOMArHuTOB
B TexHuKe. JlaboparopHasi
pabora "H3yuyeHue neicTBus
MarHMTHOTO TOJISt Ha TIPOBOJHUK
¢ TOkOM"

0.5

04.05 -
07.05

https://m.edsoo.ru/KG8XDIUWD

62

DNEeKTPOABUraTeIb MOCTOSTHHOIO
Toka. McnonpzoBanue
DJIEKTPOABUTATENICH B
TEXHUYECKHX YCTPOMCTBAX U HA
TpaHcnopre. JlaboparopHas
pabora "KoHcTpyHnpoBanue u
13yueHue padboThl
sneKTpoaBuraress’”

04.05 -
07.05

https://m.edsoo.r/7VYQODMFEN

63

Omneitel @apanes. 3aKoH
9J€KTPOMATHUTHOH MHAYKLMH.
IIpaBusno Jlenua

11.05 -
14.05

https://m.edsoo.ru/YSDW34FV0

64

DnexTporeHepatop. Crocodbt
TMOJTYHYCHHA BHCKTqueCKOﬁ
SHEPTUH. DJIEKTPOCTAHLIUK Ha
BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH

11.05 -
14.05

https://m.edsoo.ru/LMI1C70D7A




[TonroroBka K KOHTPOJILHOM

65 pabRTeRIeIR 1 Miia= https://m edsoo.r/GFSOPNCSB
"DNEeKTPUIECKNE U MATHUTHBIE 21.05
SIBJICHHUS"
Konrponbhas pabora no reme i

66 "DneKTpUvIeCKne U MarHUTHbBIE 1 - https://m.edsoo.ru/APBXXTADS
sABaeHUs"
PesepBHbiii ypok. Pabora ¢ 3, i

67 TekcTaMu 1o Teme "TernioBbie 1 _— https://m.edsoo.ru/4B8GKYQ1X
siBJIeHUS "
Pesepsueiii ypok. Pabora ¢ e

68 TEKCTaMu 1o TeMe "MarHuTHbIe 1 5705 https://m.edsoo.ru/ISHXLLTXX

siBJieHUs"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5




9 KJIACC

KoanuecTBo yacos

Ne Hara DJIeKTPOHHbIE HH(POBBIE
n/n iENaEEpa Bcero Romfippaci | LpavasoNi u3y4deHusi | 00pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

1 MEXAHRHECKOS [EMKCHILE. 1 01.09- https://m edsoo .ru/UP3188VCD
MarepuanbHas TOUKa 04.09
Cucrema orcyera. "

2 OTHOCUTENBHOCTD 1 - https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOr0 JIBHIKEHUs

3 PaBHOMEpHOE MpAMOTIHEiHOe 1 01.09= https://m edso0.n/E6SRWOZKO
JABHKEHHE 04.09
HepasnomepHoe npsimonnHeiHoe .

4 nsukenue. CpenHss u 1 risEn https://m.edsoo.ru/L043PYTGB
MIHOBEHHAsi CKOPOCTb
ITpsimonuHeitHoe o

5 PaBHOYCKOPEHHOE JIBUIKEHHE. 1 108 https://m.edsoo.ru/8KUYWCHBO
VYckopenue
CKOpOCTb MPSIMONIUHENHOrO —

6 PaBHOYCKOPEHHOT'O JABUKEHUSI. 1 11.09 https://m.edsoo.r/HXCDF3Z(C8
I'padux cxopoctu
JlaGoparopHas pabora
"OnpeneneHune yCKOpEeHuUs Tea —

7 NP PaBHOYCKOPEHHOM 1 1 Y509 https://m.edsoo.r/IKKINJFOS
JABUKEHUH 11O HAKJIOHHOM
nnockocT"

8 CHoRourGe mterpe xei. Ders 1 i https://m.edsoo.ru/NMQA4GGEOQ
lanunes 18.09




PaBHOMCpHOC JABUIKECHHE 110

T 14.09 —
9 OKPYKHOCTH. *ICPHOM H HacToTa https://m.edsoo.ru/PVRBIDTTH
oOparenus. Jlnneiinas u yrinosas 18.09
CKOPOCTH
(¢ OCTpE 21.09 —
10 L SEEIPOSTEMTTEEDS https://m.edsoo.r/OSLEGWFZY
yCKOpeHue 25.09
Ile i 3axoH HeroToHa. Bekto 21.09 —
11 RELER RO R SR https://m edsoo. m/TADTURL3K
CHJIbI 25.09
B % H . 21.09 —
12 i hitps://m.edsoo.r/SA28NGVEV
PasuopneiicTByromas cuna 25.09
Tperuii 3axon H OHa. 28.09 —
13 RIS RIER https:/m.edsoo r/XPFY G64RM
Cynepnosuuust cuin 02.10
Pemenue 3a1ay Ha MEHEHHEe 28.09 —
14 K SR IR TIRHMER https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA 02.10
28.09 —
15 Cuna ynpyroctu. 3akoH I'yka — https://m.edsoo.rt/BHBXXRIJQ
Pemenue 3anay no reme «Cuna 05.10 —
16 z Tem https://m.edsoo.ru/HMLIAMN 12
YIPYrocTh» 09.10
JlaboparopHas paboTa A
17 «OnpeneneHne KeCTKOCTH 09'10 https://m.edsoo.ru/T4PAJAFV 1
TIPYKUHBI» '
05.10 —
18 Cuna Tpenus 09.10 https://m.edsoo.ru/B4WPRAS8I7
Pemenue 3aqa4 no T C 12.10 -
19 " SRR R https://m.edsoo.ru/PJIDH2DCOT
TPEHUsI» 16.10
Jlaboparopnas pabora %40
20 "Onpenenenue kodhdumenra 16.10 https://m.edsoo.ru/C56RD8K X8

TPEHUS CKOJIbXKEHUS"




Peluenue 3amau no teme "3akoHbI

21 Hetotona. Cuna ynpyrocTu. izig - https://m.edsoo.r/VT3T38KBU
Cuna tpenus"
Cuna TsKeCTH 1 3aKOH e

22 BCEMHPHOTO TATOTEHUS. 554 https://m.edsoo.ri/MEETXGF6Q
Yckopenne cBOOOIHOrO NaneHus
Ypok-koudpepeHnuus "JIBrxenne

23 Tl BOKPYT IpaBHTaLHOHHOrO ol https://m.edsoo.ru/BLGGQ9259
nenrpa (ConHeuHas cUCTEMa). 23.10
IanakTuku"
Pewenue 3ama4 no reme "Cuna §5. 4

24 TSKECTH M 3aKOH BCEMHPHOTO 58,4 https://m.edsoo.ru/VO2GVEYAT
TATOTeHUs"

25 IlepBast kocmMuyeckasi CKOPOCTb. 05.11 - httos://m_ edsoo.r/563XRGGED
HesecomocTb 1 neperpysku 06.11
PaBHOBecue MaTepuanbHOW
ToukH. AGCONOTHO TBEPHOE B

26 Teno. PaBHOBecue TBEpAOro Tena 06,41 https://m.edsoo.ru/AONEMB459
C 3aKPErIEHHON OChIO BPALIEHMUS.
MowmenTt cunbl. Lientp Tsokectn
PaBHOBecHe MaTepuanbHOH
Touku. AOCOMIOTHO TBEPHOE —

27 Teno. PaBHoBecue TBEPAOro Tena . https://m.edsoo.ru/GAMOQW4SLS
C 3aKPerUIEHHOI OChIO BpalleHMsI.
MowmenT cuibl. LleHTp TskecTH

28 DEIEHNG AAIA 10 1oV SR https://m.edsoo.r/0QISN205C
"MomeHT cuibl. LleHTp TsioxecT" 13.11

= 09.11 -
29 IToaroroBka Kk KOHTPOJILHOM https://m.edsoo.ru/8D7SUVXSJ

13.11




pabore o Teme "MexaHHUeCKOe
nswkeHue. Bzanmoneiictaue Ten"

KonTponbsHas pabora mo reme

. 16.11 -

30 MexaHuueckoe qBUKEHHUE. — https://m.edsoo.ru/JIBOUJ2YG
BsaumopneticTaue Ten" '
HUmnynec Tena. UMnynsc cuibl.
3aKOH COXpaHEHHs UMIYJbCca. 16.11 -

31 P y https://m.edsoo.ru/7PISBWQD?2
Yrpyroe u Heyrnpyroe 20.11
B3aHMMOIEHCTBHE
Peluenue 3agau no teme "3akoH 16.11 -

32 8 " https://m.edsoo.r/LQO6EH8F9
COXpaHEHHs UMITYJIbCa 20.11
VYpoxk-koubepenuus "PeakTusHoe 23.11 -

33 B Pepenn ; https://m edsoo.r/3UH32H4RL
JBUKEHHE B MPUPOJIE U TEXHUKE 27.11
Mexannueckas padora u 23.11 -

34 P https://m.edsoo.rt/FCOHVOY XP
MOILI{HOCTb 27.11
Pabora cuibl TSKECTH, CHIIBI 23.11 -

35 https://m.edsoo.ru/Y4H20MDHI
YIOPYTrOCTH U CHJIbI TPEHUS 27.11
Jlabopartopnas pabora
«Omnpenenenue padOTbI CUIIBI 56

36 TPEHUs IPU PABHOMEPHOM 04'12 https://m.edsoo.ru/609HFE 1 P8
JIBMOKEHHUH TEIa 110 '
rOPU30HTAJIbHON MOBEPXHOCTH»
CBs13b 5HEPTrUM U PabOTHI. 30.11 -

37 p P https://m.edsoo.ru/ZIFB7LSEF
ITorenumnanpHas SHEprus 04.12
Kunernueckas sueprusi. Teopema 30.11 -

38 AR D https://m.edsoo.n/WKXLINXVR
O KMHETHYECKOH YHEPTUH 04.12
3aKOH COXPaHEHUsI SHEPTUU B 07.12 -

39 P P https://m.edsoo.ru/FMM2S69EB
MEXaHUKe 11.12




JlabopaTtopHas pabora

07.12 -
40 «H3yuenne 3aK0Ha COXpaHEHMs {45 https://m.edsoo.r/0TVKSKIXB
IHEPTUN» '
KonebartenbHOE NBUKEHHE U €TI0 07.12 -
41 i https://m edsoo.ru/3EQ3BHBZ3
XapaKTePUCTHKH 11.12
3aryxarougue KonedaHusl. 415
42 BreinykaeHHbIe kKoieOaHusl. 18.12 https://m.edsoo.r/I3ZKD2M 12
Pe3oHaHC '
Marema i i 14.12 -
43 i hitps://m edsoo.r/O71PZDM1 1
MasiTHUKH 18.12
Ypok-uccnenosanue
«3aBUCHUMOCTD MEPHOLA 14.12 -
44 . T https://m.edsoo.ru/BACA6R4KS
KoJeOaHu| OT JKECTKOCTH 18.12
MPY>KHHBI M MACChI IPy3a»
IlpeBpalneHue SHEPTUH TTPH 21.12 -
45 PERpaty P P https://m.edsoo.ru/RPN7BU653
MEXaHWYECKUX KonebaHusIX 25.12
Jlaboparopnas pabora
«OmpeneneHne 4aCTOThI U 21.12 -
46 per T https:/m edsoo r/FV1Y2NUGC
nepuoaa kojaebaHuii npy>kKUHHOTO 25.12
MasiTHUKa»
JlaGoparopHas pabora
«ITpoBepka HE3aBUCUMOCTH 546
47 nepuona kojedbaHuii rpysa, 25'12 https://m.edsoo./6YGEHWSDT
MOABEIIEHHOr0 K HUTH, OT MacChl ’
rpy3a»
Mexanunueckue BoJHblL. CBONHCTBA
28.12 — 2
48 MEXaHHYECKHUX BOJIH. T https://m.edsoo.rut/QHBQ3USXV

[IpononbHbIe U NONIEPEUHbIE




BOJIHbI

Ypoxk-koupepenwus
"MexaHU4eCKHE BOJIHBI B

28.12 -

49 . . https://m.edsoo.ru/6PNOHXSJA
TBépaoM Tene. CelicMuueckue 30.12
BOJTHBI"
3Byk. PacripocTpanenue nu 11.01-

50 y DOSER https://m.edsoo.ru/NTZLRXDBS
OTpa’kE€HHE 3ByKa 15.01
Ypok-uccnenoBanue o]

51 "HabnroaeHne 3aBUCHMOCTH 15'01 https://m.edsoo.ru/SRPRGGZVS
BBICOTBI 3ByKa OT 4aCTOTHI" i
['pOMKOCTB 3ByKa U BBICOTA TOHA. 11.01-

52 P 2’ https://m.edsoo.ru/AOY3HSN3G
AKyCTHYECKHI Pe30HAHC 15.01
Ypok-koupepeHuus "Y nbTpazByk o

53 1 UHQPA3BYK B MPUPOLE U 22'01 https://m.edsoo.r/AU3Z0S07U
TeXHUKe" ’
[ToarotoBka k KOHTPOJIBHOM

abote o Teme "3aKOHbBI 18.01 -

54 P https://m.edsoo.r/7YAJAVSTM
coxpaHeHHs. MexaHn4ecKkue 22.01
KosieDaHuUs ¥ BOJIHBI"
KonTtponbHas pabora no teme
"3aKOHBI COXPaHEHMS. 18.01 -

55 p https://m.edsoo.r/ZVD7Z44VH
Mexanuyeckue KonedaHus 1 22.01
BOJIHBI"
DNEKTPOMAarHUTHOE NOJIE. 25.01-

56 1P 1o https://m.edsoo.m/KAKC7THSCG
DNeKTPOMArHUTHbIE BOJHBI 29.01

57 CBoICTBa 3J1I€KTPOMArHUTHBIX 25.01-
BOJIH 29.01

58 VYpok-konpepenuus "Ilkana 25.01 - https://m.edsoo.r/7E1J2VY03




3JIEKTPOMArHUTHBIX BOJIH.
HUcnonb3oBanue
3nempomammnbrx BOJIH OJ1d
COTOBOM CBSI3H"

29.01

Ypok-uccnenosanue "Hiyuenue

59 CBOMCTB 2JIEKTPOMAarHUTHBIX 01.02 - https://m.cdsoo ru/SHN7BSEB4
BOJIH C NOMOLIbIO MOOHJIBHOTO 05.02
Tenedona”
PelueHue 3a1a4 Ha onpeaeneHue B

60 4acTOThI U JIUTMHBI _ https://m.edsoo. rt/WIGCO6QSN
AJNIEKTPOMArHUTHOMN BOJTHBI
DNeKTPOMArHUTHAs IPUPOAA o

61 cBeta. CKkOpOCTh CBeTA. _ https://m.edsoo./ZFGOBMGFX
BonHoBbI€ CBOIICTBA CBETA
HcTouHuKHU cBeTa.

62 HpsmiomneiiGe 08.02- https://m.edsoo.ru/NLIADWAXN
pacrpocTpaHeHue CBeTa. 12.02
3armenust Connua u JIyHsl
3aKOH OTPAKEHUS CBETA.

63 SERRA: PEmac G Fe 0802= |} ips://m edsoo./OONUKCDOB
MPHUMEHEHHUE 3aKOHA OTPAKEHUSI 12.02
cBeTa

64 NIBEIRMISHIS CRETa. SaR08 DeRa- https://m edsoo.n/NF1PZFEV3
MPEJIOMIIEHHSI CBETA 12.02
ITonHOE BHYTpEHHEE OTpakeHue

65 cera. Mcrioyib30BaHuE MOJIHOTO 15.02 - https://m.cdsoo r/FZTHVEEIW
BHYTPEHHEro OTPaKEeHUs B 19.02

ONTHYCCKHX CBECTOBOOAX




JlabopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH

66 yria npeaoMIeHUs: CBETOBOTO 1::3; - https://m.edsoo.ri/R80OITIOS
Jyda OT yrijia MaJeHus Ha
rpaHuie "Bo3ayx-cTexiao""
VYpok-koHpepeHius
"Hcnonp30BaHue MIOJHOIO faine

67 BHYTPEHHEr0 OTPAKEHMSI: 19:02 https://m.edsoo.ru/0L9F63ZRU
CBETOBOIbI, ONTHKOBOJIOKOHHAS
CBsI3b"

68 JIun3bl. OnTuyeckas cuiia JIMH3bI z:gz - https://m.edsoo.ru/ZV702L.97F

69 L R sl https://m edsoo.r/MWU2YHLIN
JIMH3ax 26.02
JlaGoparopHas pabora

70 e (bOKyCHOF? 01.03- https://m.edsoo.ru/3XTVNZNIJ
pacCTOsiHUA U ONTUYECKOM CHITbI 05.03
cobuparomeil TUH3bI"
VYpok-koHpepeHius B

71 "OnTuueckue TUH30BbIe B https://m.edsoo.rt/KKVRKOP3D
npudopsr”

72 [1a Kka omTiteckas cHeTeMa. 01.03- https://m.edsoo.ru/KP1ACI9PW
3peHue 05.03

73 SRR e 09.03 https://m.edsoo.ri/ZKWLQ3CHI
3penus. Kax coxpanuts 3penue” 12.03
Paznoxenue Oenoro csera B

74 cnextp. Ombrret HoioTora. 09.03 - https://m.edsoo.ru/ZPRFN4DSV
CnoxxeHne CreKTpaibHbIX 12.03

LIBETOB. Ilucnepcuﬂ CBE€Ta




JlabopaTtopHas padora "OnbIThl
0 pa3jIoKeHUIo 0eoro cBeTa B

15.03=

75 CIIEKTP U BOCIIPUATHIO LIBETA 4665 https://m.edsoo.r/ESISL6TCH
IPEIMETOB MPU UX HAOMIOAEHHN )
4epe3 LBETOBbIe (PUALTPLI"
Ypok-npaktukym "BonHoBbIe 5.8
76 CBOICTBA CBETA: JAUCIIEPCHS, 19'03 https://m.edsoo.ru/A IF3HB8Y9
unrepdepenims u audpakuus” '
Onerrel Pesepdopna u 15.03 -
77 phopa https://m.edsoo.ru/P922QVFIV
IJIaHeTapHasl MOZeJIb aTOMa 19.03
IToctynatel bopa. Mogenb atoma 22.03 -
78 Ty aThl HOp ACID &TOM https://m.edsoo.rt/OBJPHEOG2
bopa 26.03
Hcnyckanue U noryioueHne 55
79 cBeTa aToMOM. KBaHTBHI. 26.03 https://m.edsoo.r/MILRTHPCO
JluHei4aTbie CEKTPbI )
Vpok-npaktukym "Habmonenue 22.03 -
80 pok-rp y "n A https://m.cdsoo.r/7NCLNW296
CIIEKTPOB MCITYyCKaHMUSI 26.03
4 05.04 -
81 PanuoakTHBHOCTD M €€ BUbI 8564 https://m.edsoo.ru/22H32JWLM
CrtpoeHune aTOMHO : 05.04 —
82 PREED LIRS https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas Moaens 09.04
Panuoa € MPEeBPALICHHUS. 05.04 —
83 e TR https://m ¢dsoo.n/RA796TPSP
H3oTomnsl 09.04
Pewmenue 3anaq no reme: 12.04 -
84 J=b SR IR e ) https://m edsoo.r/WX2HQP2S6
PanuoakTuBHBIC NMpEBpaLIeHUs 16.04
12.04 -
85 [Tepuon nonypacnana dei https://m.edsoo.ru/WZDJCOES7
86 VYpoxk-koudpepeHus 12.04 - https://m.edsoo.m/X1J4002C4




"PaanoakTUBHBIE U3JTYYEHHS B 16.04
npupoae, MEAULIMHE, TEXHUKE"
SInepHble peaky. 3aKOHDI o
87 COXPaHEHHsI 3aPsIIOBOTO U 23'04 https://m.edsoo.r/Y OQ2XMKO0
MacCOBOTO YMCEN '
DHeprusi CBsI3U aTOMHBIX sI1€D. 19.04 -
88 https://m.edsoo.ru/NSTEUFIO3
CBsi3b MacChl U SHEPrUH 23.04
Pemenue 3apaq no teme 19.04 -
89 " " https://m.edsoo.ru/0D4KHLQ4T
SnepHble peakuun 23.04
Peakuuu cunTe3a u aeneHus —_——
90 anep. Mctounuku snepruu 30'04 https://m.edsoo.rt/RMBFQBND7
CosnHua u 386311 ’
Ypok-koHnpepenuus "SAnepHast
sHepreTuka. JlelicTBus 26.04 -
91 . https://m.edsoo.rt/QTNWFW90Q
paguoOaKTUBHbBIX U3JIy4€HHH HA 30.04
JKUBbIE OpraHu3Mbl"
IToaroroBka k KOHTPOJIBHOMH
pabote no Teme S
92 "D IEeKTPOMArHUTHOE MOJIE. 30'04 https://m.edsoo.r/TBOXBITUO
DNEKTPOMArHUTHBIE BOJHBI. )
Ksanrosbie siBnenus"
KonrposnbHas pabora rno teme
"DNEKTPOMarHUTHOE T10JI€. 04.05 -
93 https://m.edsoo.ru/SUTJAFD6U
DNEKTPOMArHUTHBIE BOJHbI. 07.05
KBanToBble siBeHUsA"
[TosTOpenue, odbodEeHNne. 04.05
94 JlaGopartopHbie paboThI 1O KypCy " 7' o https://m edsoo.ru/2GFCLIOJJ

"B3aumonericteue ten"




ITosTopenue, obob1eHue.

95 Pemesme paenemmony 1 1505 https://m.edsoo.ru/MMINLZOSQ
Ka4e€CTBEHHBIX 3a4a4 110 TEME 14.05
"Tennosele npoueccer”
ITosTopenue, oboduenne.

96 A A 1 vl https://m edsoo.r/H7THKU30G3
Ka4eCTBEHHbIX 33/1a4 110 TeMe 14.05
"KIT/I TennioBbIX aBuratesiei”
IToBropenue, obolLieHuE. 17.05—

97 PEMICHHE PACHETHEL: 1 2105 https://m.edsoo.ri/XP2HRNAY4
Ka4eCTBEHHbIX 33/1a4 10 TeMe
"KI1JI anexTpoycTaHoBOK"
[TosTopenue, obodieHue. 17.05 -

98 JlaboparopHsbie paboTel MO KypCy 1 1 21.05 https://m.edsoo.ru/FK30FNRHX
"CseToBbI€ ABIEHUA"
IToropenue, obobuenue. Pabora 17.05 -

99 C TEKCTaMH 110 Teme "3aKOHbI 1 21.05 https://m.edso0.r/91XS3CXDT
COXPaHEHMsI B MEXaHHKe"
IToBropenue, obobmenue. Pabora —

100 ¢ Texctamu 1o Teme "Konebanus | — https://m.edsoo.ru/L3YKVIINT
Y BOJIHBI"
IToBropenue, obobmenne. Pabora ——

101 ¢ Tekctami 1o Teme "CBeToBbIE 1 27:05 https://m.edsoo.ru/LG3271SQ6
sBJIEHUS "
IToBropenue, obobuenue. Pabora —

102 ¢ Tekctamu 1o TeMe "KBaHToBas 1 97105 https://m.edsoo.r/W7IE16NUS
1 sinepHas pusmka"
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INPOBEPAEMBIE ITPEAMETHBIE PE3YJbTATBHI OCBOEHHA
OCHOBHOMH OBPA30BATEJIBHOH ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHHUA

7 KJIACC

Kon
npoBepsieMoro
pe3yabTaTa

IIpoBepsieMble MpeaAMETHbIE PE3YAbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeNbLHOH NPOrpAMMBI OCHOBHOTO 00mero o0pazoBanus

1.1

HCIOJb30BATh H3YUCHHDBIC NTOHATHA

12

pasianu4yaTtk ABJCHHA MO OMHCAHHWKY HX XAPaKTCPHBIX CBOIICTB H Ha

OCHOBE€ OINBITOB, ACMOHCTPHPYIOLL WX JaHHOC Q)HSHHCCKOC ABJICHHC

Paclo3HaBaTh TNPOABJIEHUE M3YYeHHbIX (HU3NYMECKHUX SABJICHHH B
OKpY>KalolleM MHpe, B TOM YHCNe (pH3HUECKHE SBNCHUA B TPHPOIE,
MpH 5TOM MEPEeBOOMTH MPAKTHUYECKYIO 3a7a4y B yueOHYIO, BbIOENATD

CYLIECTBEHHBIE CBOICTBA (MPH3HAKH) GH3UUECKUX SIBJIEHHI

1.4

OMUCBHIBATb H3yUeHHble CBOHCTBA Tel H ¢U3HUYeCKHE SBIEHHS,
MCMONb3ys  (pU3MYecKHe BEJIMYHHBI, TPH OMHCAHUH TMPaBUIbHO
TPAaKTOBaTh (IM3HMYECKHH CMBICH HCHONb3YEMbIX BEJIMYHMH, HX
0003HaUEHNA M eAUHUIB (PUIHUECKIX BEIHYHH, HAXOAUTH HOPMYJIB,
CBA3BIBAIOLIME [JAHHYK (DH3MYECKY0 BeNHYMHY ¢ OPYTUMH
BeIMYMHAMH, CTPOMTH  rpaduky  M3y4eHHbIX  3aBHCHUMOCTEId

(pU3HUECKHX BEIHYHH

1.5

XapaKkTepH30BaTh CBOMCTBA TeJ, (PHU3HYECKHE SABNEHHSA M HPOLIECCHI,
MCTOAb3ys MW3YYEHHbIE 3aKOHBl, NPH 3TOM JaBaTb CJIOBECHYIO
$opMyNHpPOBKY 3aKOHAa M 3aliChIBaTh €ro  MaTeMaTHYecKoe

BbIPAKEHHE

1.6

OOBACHATH (hH3UYECKUEe SBJEHHS, MPOLECCHl U CBOHCTBA TeJ, B TOM
YHCNie H B KOHTEKCTe CHTyaUWuH MpakTHKO-OPHEHTHPOBAHHOTO
xapaKTepa: BBISIBJIATH l'lpﬂ‘-lHHHO-CJIeIlCTBeHHbIe CBA3H, CTpOI/ITb
oObacHeHHe W3 1 — 2 JNOrMYeckHx MaroB ¢ onopoif Ha 1 — 2
M3Y4EHHBIX CBOHCTBA (PH3HUECKUX ABJCHHI, (PH3HUECKUX 3aKOHA WIH

3aKOHOMEPHOCTH

1.7

peliaTk pacyéTHbIC 3aJa4vd B 1-2 ﬂeﬁCTBHSI, HCTIONIB3YA 3aKOHbI H




dbopMynbl, cBA3bIBalOLIHE (DH3MYECKHE BEJIHYHHBL HA OCHOBE aHAIN3a
YCNOBHA 3ada4dd 3amuChIBaTb KpaTKOE YCJIOBHE, MOACTaBNIATh
(pusnyeckue BeIUYMHBI B (POPMYJIBI U MPOBOAUTD PACHETHI, HAXOAUTD
CIPaBOYHbIE AaHHBbIE, HEOOXOAUMBIE ISl PEILEHHs 3a7a4, OLEHHUBATh

PCATHCTHYHOCTD HOHY‘ICHHOﬁ (l)I/lSH‘{eCKOﬁ BCJIMYHMHDI

1.8

pacmo3HaBaTh NPOOJEMBI, KOTOPBIE MOXKHO PELIHTh NPH MOMOIIH
(lJI/I3 HYCCKHX METOAOB, B OIIHCAHHHU HCCIeNOBaAHHSA BBIACIATH
npoBepsaeMOe  MpeanonokeHHe  (TUMOTe3y),  pasauuyaTb U
MHTEPNpPEeTHPOBaTb MOJMYYEHHBIH pe3yNbTaT, HaXOAMTh OIUHOKH B

XOJi€ OMBITA, AEJIATH BbIBO/bI [10 €T Pe3yJIbTaTaM

1.9

MPOBOAHTL OMBITEl MO HAOMOOEHHIO (UIHYSCKHX SBJICHHN WU
¢dusnueckux  CcBOWCTB  Ten:  (OPMYIMPOBAaTE  IpOBepseMble
NPEANOAMKeHHs, COOHpaTh  YCTAHOBKY M3 NPEIOKEHHOrO
000pyIOBaHUA, 3aIHCBIBATH XOA OINBITAa H (POPMYJIHPOBATH BHIBOABI

1.10

BBIMOJIHATE MpAMblE H3MEPEHHS C MCMOAb30BAHHEM AaHAJNIOrOBBIX U
undpoBeIX NpHOOPOB, 3aMHCHIBATL MOKA3aHMUs NPUOOPOB C YU4ETOM
3a7aHHOH abCONTHOH MOrPeIHOCTH H3MEPEHHIH

MPOBOAHTL  HCCIEOOBaHHE 3aBHCHMOCTH OOHOH  (HU3HUECKOi
BeJIMYMHBI OT OPYroil C HCMONBb30BAHHEM MPAMbBIX H3MEpeHHId,
Yy4aCTBOBATh B IUIAHHPOBAHHH y4eOHOro ucciaenosanus, cobuparb
YCTAHOBKY U BBINOJHATH H3MEPEHUS, CIEAYS NPEJIOKEHHOMY ILIaHY,
dUKCHPOBaTh Pe3yNbTaThl TMONYYEHHOH 3aBHCUMOCTH (PH3HYECKHX
BEeJIMYMH B BHAE MPEIIOKeHHBIX Ta0mul U rpaguKoB, denaTh BHIBOABI

IO pe3yabTaraM HCCNCAOBAHHA

1.12

MPOBOOUTL KOCBEHHble H3MEpPEeHHs (GH3MYECKUX BENHYHH, Cleays
Npeaao;KeHHOH MHCTPYKUMH, MPH BBIMOJHEHHH H3MepeHHi co0HpaTh
IKCTIEPUMEHTAJIBHYK) YCTAHOBKY M BBIYHC/IATH 3HAYEHHE HCKOMOM

BCJIMYHHBI

cobnonath npaBHyia TEXHHUKH 0e30MacHOCTH npu pa60Te C

naGoparopHbIM 0OOPYAOBAHHEM

1.14

yKa3blBaTh MPUHUUNbI  OEHCTBUA MNpPHOOPOB M TEXHHYECKHX
YCTPOICTB, XapakTepu3oBaTb TMNPHHUMIMBI AEHCTBUA H3YYEHHBIX
npubOpPOB M TEXHUYECKHX YCTPOHCTB ¢ MOMOINBK) HX OIMHCAHHS,
MCMONB3ys 3HAHHS O CBoOMcTBaX  (QU3MYECKHX ABIGHHH U

HeoOXOIHMBIE (1)]/131/111601(1/]6 3aKOHbI U 3aKOHOMCPHOCTH




1.15

MPUBOOUTL TpuUMepbl (HaXOOWTb WHPOPMALMIO © NpUMepax)
MPaKTHUECKOTO MUCMONb30BAHHA (PU3MUECKUX 3HAHHI B MOBCEIHEBHON
Ku3HM Juin obecnevyeHusa OesomacHOCTH mnpH  oOpameHUH C
npubopaMy U TEXHHUYECKHMH yCTPOHCTBAMHU, COXPAaHEHHs! 310POBbs U

cobnoaeHns HOPM 3KOJIOTHYCCKOTr'O NMOBECACHUA B OKp)’)l(alOH.leﬁ cpeac

1.16

OCYILECTBIIATh OTOOP MCTOYHHKOB MHpOpMaLmu B cetu HHTEpHET B
COOTBETCTBHH C 3aJaHHBIM IMOHCKOBBIM 3alpoCOM, Ha OCHOBC
MMEIOLIMXCS 3HAHWH M MyTEM CpPaBHEHUA PpasIMYHBIX HCTOYHHKOB
BBIOENATH MH(pOPMALHMIO, KOTOpas SBAAETCS NPOTHBOPEYMBON HIH

MO2KeT OBITb HEIOCTOBEPHOH

1.17

HCTIONB30BATh npH BBIMONTHEHUH y4eOHBIX 3aJaHui
Hay4qHOMNONYNAPHYIO  JHTEpatypy  (usmdeckoro  comepskaHus,
CTpaBOYHBIE ~MAaTepHaibl, pecypcel cetn HHTepHer, BnageTs
NpuéMaMH KOHCIIEKTHPOBAHUA TEKCTa, peodpa3oBanusa HHPOpMaUU

13 OOHOMH 3HAKOBOI CHCTEMBI B APYTYIO

1.18

€o37aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE H YCTHBIE COOOINEHNA
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(pOPManMH (PU3HUECKOTO
colep:kaHHus, B TOM 4ucJe MyONM4HO AenaTh KpaTkue COOOIUEHHA O
pe3yabTarax MNpPOEKTOB MNH Yy4yeOHBIX MCCIENOBaHHI, MpH 3TOM
IPaMOTHO HCIMONB30BATh H3YHEHHbIH NOHATUHHBIA anmapatr Kypca
(pu3HKH, COMPOBOXKAATL BHICTYIUIEHHE NPE3eHTaLHeH

1.19

MpY BBIMONHEHUH YYeOHBIX MPOEKTOB U HCCIENOBAHUI pacmpenenaTh
0053aHHOCTH B IPYIINE B COOTBETCTBUH € MOCTaBJIEHHBIMU 3aJadyaMH,
CIEAUTH 34 BBINOJNHEHHEM IUIAHA JAEHCTBUH, aJ€KBaTHO OLEHUBATb
cOOCTBEHHBIT BKJIaA B AEATENBHOCTh TPYINBL,  BLICTPAUBATh
KOMMYHHKAaTHBHOE B3aHMOIEICTBHE, YUYHTBIBAsA MHEeHHe

OKPYKaIOLIHX

8 KJIIACC
Kon .
IIpoBepsieMble MpeAMETHDbIE PE3YJIbTATHI 0CBOCHHS OCHOBHOM
npoBepsieMoro .
00pa3oBaTENLHOH NPOrpAMMBI OCHOBHOTO 00mero o0pazoBanus
pe3yabTaTa
1.1 HCTIONIB30BATh [TOHATHA
12 pasnuyaTh SABIEHHA MO OMMCAHMIO HX XapaKTEPHBIX CBOWHCTB H Ha




OCHOBEC OIBITOB, ACMOHCTPHPYOLUIKUX JAHHOC (bI/ISI/IlleCKOC SABJCHHC

pacro3HaBaTh INPOABJIEHHE M3YYeHHbIX (H3NMECKHUX SABJIEHHH B
OKPYKAKILEM MHpe, B TOM 4HCIE (PHU3NUECKHE SBJIEHUS B NPHPOXE,
MpH 3TOM MEePEeBOAUTb MPAKTHYECKYIO 3a7auy B yueOHYIO, BbIOENATH

CyLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PH3UUECKHX SBIEHHI

1.4

OMHCHIBATE H3YYEHHBIE CBOICTBA TeM M (PU3HHYECKHE SBJICHHS,
MCMONb3ysl (PH3HMUECKHe BENHYHHBI, NPH ONHCAHWH MNPaBUJIbLHO
TPakToBaTh  (U3MYECKWH  CMBICT  HCMONB3yeMBIX  BEJHYHH,
0003HAUYEHNA H eAUHUIB (PUIHYECKUX BEIIHYHH, HAXOAHTh (HOPMYJIBL,
CBA3BIBAIOLIME JAHHYK) (H3MYECKYH) BEJIHYHHY C APYrHMH
BeIMYMHAMH, CTPOMTH TIpadUKM  M3y4YEHHBIX  3aBHCHUMOCTEH

d)nanecmx BCIHYHH

1.5

XapaKTepU30BaTb CBOHCTBA TeJ, (PH3HYECKHE SIBIEHUA H MPOLIECCHI,
MCMOAb3YSl M3y4Y€HHblE 3aKOHBl, MNpPH 53TOM JaBaTb CJIOBECHYIO
GopMyNHpPOBKY 3aKOHA M 3alUCBIBaTh €ro  MaTeMaTHYecKoe

BBIPAKEHHE

1.6

OOBACHATE (PU3HUECKHE NMPOLECCHI U CBOIMCTBA TeJ, B TOM YHC/E H B
KOHTEKCTE CHTYyalMii TMPaKTHKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBIABJIATE NMPUUHHHO-CNEACTBEHHbIE CBA3H, CTPOUTH O0BACHEHNE U3 |
— 2 JOrMYecKHX 1aroB ¢ moMompry 1 — 2 H3y4eHHBIX CBOMHCTBA

(u3HuecKuX sBJCHUHH, (PH3HUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH

1.7

pelaTh pacuéTHbIC 3a0a4H B 2 — 3 OEHCTBHSA, HCMONB3Ys 3aKOHBI U
(opMyIel, CBA3BIBAKOILME (PH3HUECKHE BIIHYHHBI. HA OCHOBE aHAIN3a
YCIIOBHA 3aJ]a4H 3alHCBIBATh KPATKOE YCIIOBHE, BBIABJIATE HEOCTATOK
IOAaHHBIX IUVIA pelleHHs 3anaqd, BbIOMpaTh 3akoHBl U GoOpMyIBl,
HeOOXOINHMBIE AN €€ pelieHNsA, MPOBOAUTHL PacdéThl U CPAaBHHBATb
MONy4YeHHOe 3HAueHHe (HU3NUECKOl BEIHYHHBI € H3BECTHBIMU

JAHHBIMHU

1.8

pacno3HaBaThb np06.11eM1>1, KOTOpPBI€C MOXKHO pPCIIHTE MPH ITOMOLIH
(l)I/I3H‘-IeCKHX METOAOB, HCIIOJIB3YA OINMHCAHUE HCCJICAOBAHNA, BBIACIATDH
MPOBEPACMOC MNPCANOJOKCHHUE, OLUCHHBATE IMPABHIBHOCTD NOPAIdKa

MpOBCOCHHA HCCNICAOBAHNA, O€JIaTh BbIBOADI

1.9

MPOBOAMTL OMNBITBI MO HAOMIIEHUK (U3HYECKHX SIBJIGHHH WIH
dusnueckux  CBOHCTB  Telx:  (GOpMynHMpoBaTe  NpoBepseMble

MNpeaAnoJIOKECHHUA, CO6P]p3Tb YCTaHOBKY H3 NpEANTOXKECHHOTO




060py110|3aﬂm, OINHCBIBATE XOH OIbITa U (bOpMyJIHpOBaTb BEIBOIDI

1.10

BBIIIOJHATh TPAMbBIE H3MEPEHHs C HCHOJb30BAHUEM AHAJOIOBBIX
npubopoB U NaTYHKOB (PH3UIECKHX BEJIMYMH, CPABHHBATD PE3YJIbTATHI

M3MepeHUH ¢ Y4ETOM 3agaHHOl abCcONIOTHON MOrpelIHOCTH

MPOBOJUTL  HCCNEOBAHHE  3aBHCHMOCTH  ONHOH  (hH3HUECKON
BEJMYMHBI OT JPYrod ¢ HCIOOJB30BAHHEM MPSAMBIX H3MEPEHHIA
TUIAHHPOBATh HCCNEAOoBaHHe, cOOHMpaTh YCTAHOBKY W BBIMOJHATH
M3MEepeHNd, Cledys  MpemNoXXeHHOMY  IuiaHy,  (ukcHpoBaThb
Pe3yJIbTaThl TMOJYYEHHOH 3aBHCUMOCTH B BHAe Tabmun u rpadukos,

ACJaTh BBIBOABI IO PE3YJIBTATAM HCCJICAOBAHNA

1.12

MPOBOAUTL  KOCBEHHBIE  H3MepeHHs  QU3MYECKUX  BeNWYHH
TUIAHHPOBATh U3MEpPeHHA, COOHPATh 3KCIEPUMEHTAIBHYK) YCTAHOBKY,
Cneays TPeNNoKeHHOH MHCTPYKLUMH, M BbIMUC/IATH 3HAYEHHE

BCIITMYHHDBI

1.13

cobnonaTh npaBuia TEXHHKH 0e30MacHOCTH npu pa60‘re C

nabopaTopHbIM 0OOPYIOBAHHEM

1.14

XapaKTepH30BaTb MPHHLUMIBl AEHCTBUA H3Yy4YeHHBIX TNpUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpOHl Ha HX OMHCAHHSA, HCIONB3YA
3HaHHS O CBOICTBaX (u3MYECKHX ABICHMH U HEOOXOAHMBbIE

(pusHueCcKHe 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHBIE
npubopbI MO CXEMaM H CX€MATHYHBIM PHCYHKAM, COCTABJIATH CXE€MBI
MEKTPUMECKUX NENell ¢ MOCAENOBATENbHBIM U MAPAJUIEIbHbIM
COeIMHEHHEM OSJIEMEHTOB, pa3iMdas  yCJIOBHBle  O0O3HAYEHHS

SJEMEHTOB SJICKTPHICCKHUX uenei

1.16

NPUBOAUTL MNpPUMEPb (HAXOAUTb UHPOPMALMIO O NPUMEpax)
MPAaKTHYECKOrO HCTONB30BaHHUs (PHU3HUECKHX 3HAHWUH B MOBCEIHEBHOM
KU3HM g obecriedeHHs Oe30MacHOCTH mNpH  OOpallleHUH ¢
npubopamMy U TEXHUYECKHMH YCTPOHCTBAMH, COXPAHEHHs 3/10POBbsI U

COONIOAEHNST HOPM IKOJIOTHYECKOrO OBEAEHHS B OKPYXKAKIIEH cpene

1.17

OCYILECTBJIATh NMOUCK HHPOPMALMK (PUHIECKOrO COASPIKAHUSA B CETH
HHTepHeT, Ha OCHOBE HMEKILMXCS 3HAHMH H NyTEM CPaBHEHHs
OOTIONHUTENbHBIX HCTOYHHKOB BBLOENATH HHPOPMALHIO, KOTOpas

ABNACTCA HpOTHBOpellI/IBOﬁ HJTH MOJKET OBITh He,HOCTOBepHOﬁ

1.18

HCIOJB30BaTh [PU  BBINOJHEHHH y4eOHBIX 3aJaHHH  HAY4YHO-




MONYJSAPHYIO JIHTEPATYpy (HPU3HUECKOro COOEepKaHUA, CIpaBOYHBIE
Matepuanbl, pecypchl ceTd VIHTepHeT, BnageTb NpHUEMaMu
KOHCIIEKTHPOBaHUA TEKCTa, Npeodpa3oBaHus MH(GOPMALMH H3 OJHOH

3HAKOBOH CHUCTEMBI B IPYTVIO

1.19

€0371aBaTh COOCTBEHHBIE MHCbMEHHBIE H KPATKKE YCTHbIE COOOIIEHN,
obobuias uHpOPMALMIO H3 HECKONBKHUX HCTOMHHKOB (DU3HUYECKOro
COZlepXKaHHsA, B TOM 4HCIe NyOJHYHO TNPEACTABIATH PE3YJILTATHI
MPOEKTHOH MM HCCNEAOBATENbCKON AESITENbHOCTH, MPH 3TOM
TPaMOTHO HCMONb30BaTh H3YYEHHbIl MOHATHHHBIN anmapar Kypca

(pu3HKH, COMPOBOAKAATL BBICTYIUICHHE NPE3CHTALIHEH

1.20

MPH BBHIMOJHEHHH Y4eOHBIX MPOEKTOB W HCCNEeNOBaHMH (U3MYECKHX
TMPOLECCOB pacnpenensTh 0083aHHOCTH B TPYMNE B COOTBETCTBHU C
MOCTABJEHHBIMH  33/1a4aMH, CJA€IUTh 33 BHINOJHEHHEM IUIAHA
JelCTBUH UM KOPPeKTHPOBaTb  €ro, AaACKBaTHO  OLEHUBATb
coOCTBEHHBIH BKNag B OEATENBHOCTb TIPYINBL,  BHICTPAKUBATh
KOMMYHHMKaTHBHOE  B3aUMOACHCTBHE,  TMpOSBAAd  TOTOBHOCTb

paspelmaTb KOH(PIHKTBI

9 KVIACC

Kon
npoBepsaeMoro
pe3yabTaTa

IIpoBepsieMble MPeAMETHbIE PE3YJIbTATHI 0CBOCHHS OCHOBHOH
ofpaszoBaTeNbHOMH NPOrpAMMb] 0OCHOBHOr0 001ero o0pa3oBanus

1.1

HCIIOJB30BATE H3YUCHHBIC NTOHATHA

12

pasiiniyaTtek ABJCHHA MO OMHCAHWIY HX XAPAKTCPHBIX CBOICTB H Ha

OCHOBC OINBITOB, ACMOHCTPHUPYIOLI WX JAaHHOC q)nanecxoe ABJICHHC

pacmo3HaBaTh IMPOABJIEHHE M3YYeHHbIX (H3NYMECKHX SABIEHHH B
OKpYy:KaloLeM MUpe, B TOM YHCe (H3WYEeCKHE SBNEHUS B MPHPOIE,
MpU 3TOM MEPEBOOUTb MPAKTHYECKYIO 3aady B yueOHYO, BbIOENATH

CYIECTBEHHBIE CBOHCTBA (MPH3HAKH) (PH3UYECKHX SBISHHH

1.4

OMNUCHIBATh H3y4YeHHble CBOHCTBA Tel M (QU3HYECKHE SBJIEHHS,
UCHONB3Ys  (PH3HUECKHE BeJHYHHBI, NPU ONHCAHUH MPaBHILHO
TPakTOBaTh  (PU3NMUECKHUH  CMBICT  HCIOJB3YEMBIX  BEJIHYHH,
0003HaYeHUA H eOMHULBl GU3NYECKUX BENIHYHH, HAXOAHTH (GOpMyIb,

CBA3BIBAIOLUME JAHHYIO  (PH3MUECKYIO BEJIHYMHY ¢ APYTHMH




BCINYKMHAMH, CTPOUTL rpa([mm/l HU3YYCHHDbIX 3aBHCHUMOCTEMH

(1)I/I3l/l‘leCKHX BCIMYHH

1.5

XapaKkTepU30BaTh CBOHCTBA TeJ, (PM3HHYECKHE SIBICHUA H MPOLIECCHI,
MCMONb3YSl M3y4YEHHbIE 3aKOHBI, MNpPH 53TOM JaBaTb CJOBECHYIO
$opMyNHpOBKY 3aKOHAa W  3aMUCBIBaTB €r0  MaTeMaTHYeCKoe

BbIPAKEHHE

1.6

00BACHATE (pr3HUYECKHE MpoLecchl U CBOICTBA TeJ, B TOM UHCIE H B
KOHTEKCTe CHTYaLHH TNpPaKTHKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBIABJIATH NPUYHHHO-CJICACTBCHHBIC CBA3H, CTPOUTH oOBsiICHEeHHE H3 2
— 3 JIOTMMECKHX ILAaroB ¢ MOMOWBK 2 — 3 H3y4eHHBIX CBOICTBA

(1)143“‘160!(“){ S{BJICHI/Iﬁ, (bnsmecxux 3aK0Ha HJIH 3aKOHOMECPHOCTH

1.7

pelaTh pacyéTHBIE 3a7a4H (ONUparoIuecs Ha CHCTeMy H3 2 — 3
YPAaBHEHHI), HCNONB3ys 3aKOHBI M (POPMyJibl, CBA3BLIBAKOLIHE
¢dusHUeckHe BeNMYMHBI. Ha OCHOBE AaHANH3a YCJIOBHA 3ajauH
3alIHCBIBATh KPaTKOe YCJIOBHE, BBUBIATH HENOCTAIOLINE HIIH
U30BITOUHBIE NAHHbIC, BHIOMPATH 3aKOHBI H (OPMYIIbI, HEOOXOIHMBIE
IUIsl PELleHHusi, MPOBOAHTH PACHéThl M OLIEHHBATh PEANHCTUYHOCTH

MOJNYYEHHOT O 3HAYCHHA (l)l/ISPl‘leCKOf:i BCIIMYKMHDBI

1.8

pacmo3HaBaTh MPOONEMBI, KOTOpble MOXKHO PEIUHTb NPH TOMOLIH
{l)l/l3ll'-leCKl/IX METOAOB, HCIONB3YA OINMUCAHNUE HCCICAOBAHHA, BBIACIATH
MPOBEPAEMOe  MPEANOJIOKEHHE, OLEHHBATh MNPABHIIBHOCTH NOPAJKA
MpOBENEHHS MCCNENOBaHWS, JeNaTh BbIBOAbL, WHTEPIPETHPOBATH

pe3ynbTaThl HAOMIOASHHUH H ONBITOB

1.9

MPOBOAHThL ONBITEI MO HAOMOACHUIO (PUIHYUECKHX SBJICHHH MM
({U3HUYECKHX CBOICTB TeJ: CaMOCTOSTENbHO COOHpaTh YCTAHOBKY W3
M30BITOYHOrO Habopa 00OPYLOBaHHS, OMHCBHIBATE XOHA OMNbITA H €ro

pe3yabTaTel, GOPMYIHPOBATL BBIBOABI

1.10

MPOBOAMTL TMpPU HEOOXOOUMOCTH CEpPHIO TPAMBIX H3MEpEeHHid,
ompenends cpenHee 3HauYeHHe H3MepAEMOll BelU4YMHBI ((POKyCHOE
paccrosiHue cobuparomeii nauH3el), 000CHOBBIBATH BHIOOP crnocoda

u3MepeHusa (H3MepUTeNIbHOTO Mpubopa)

MPOBOOUTb MCCNENOBAHHE 3aBUCHMOCTEH (DH3WUECKUX BENUYHUH C
HCIIOJIB30BAHUEM IPSMBIX H3MEPEHHI. IUIAHHPOBATh HCCJIENOBAHHE,
CaMOCTOATENILHO COOMpaTbh YCTAHOBKY, (PHKCHPOBATH pPe3yJIbTaThl

HOHY‘ICHHOﬁ 3aBUCHMOCTH (bH3H'{eCKI/IX BEJIHYHH B BHIAE TaOJNHLMU




rpa(bm(os, A€JIaTb BBIBOADI MO PE3YJIbTaTaM HCCINCOAOBAHHA

1.12

IMPOBOAHUTH KOCBCHHBIC H3MCPCHHS [l)I/I3H‘-IeCKI/IX BCJIMYHH:
JIAHHPOBATh H3MEPEHMs!, COOHPATh 3KCIEPHMEHTANILHYK) YCTAHOBKY
M BBHIMONHATb H3MEpEeHHs, Ccledys MNpeINIoKeHHOH HHCTPYKLHH,
BBIYHCIATL 3HAUEHHE BeJIHYHHBl H aHANH3MPOBATb MOJYYeHHbIE

PE3yJAbTATRI C YYETOM 33JaHHOI MOTPELIHOCTH H3MEPEHHUH

cobnonath npaBryia TEXHHUKH 0e30MacHOCTH npu pa60‘re C

naGopaTopHbIM 00OpYIOBAaHHEM

1.14

pasanyaTh OCHOBHBIC MPH3HAKH H3YYEHHBIX (PU3HHUECKHX MOJAENSH!
MaTepHaibHas TO4YKa, a0CONOTHO TBEPAOE TENO, TOUSUHBIH HCTOUHHK
cBeTa, NyY, TOHKas JIHH3a, TUNIaHEeTapHasg MoIelb aTOMa, HYKJIOHHAs

MOJIEJTb ATOMHOTO A1pa

1.15

XapakTepu3OBaTb MPHHUMIBI OEHCTBUA H3Y4YeHHBIX MNpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpOH HAa WX OMHCAHMA, HCTONB3YA
3HAHHS © CBOMicTBaX ¢H3HYECKUX sABJeHMHA W HeoGXomHUMBble

(pusHUEeCKHe 3aKOHOMEPHOCTH

1.16

MCMONb30BaTh CXeMbl M  CXEMAaTHUHBIE€ PHCYHKH H3y4€HHBIX
TeXHUYECKUX  YCTPOIHCTB,  H3MEPHTENBHBIX  MpHOOPOB U
TEXHOJOTHYECKUX MPOLECCOB NPU peleHHH y4eOHO-NPaKTHUECKHX
3a7a4, ONTHYECKHe CXE€MBI JUId MOCTPOSHHs H300paKeHHI B IIIOCKOM

3epkaie H coduparoueii THH3e

1.17

NMPUBOAHTL NpPUMEPbl (HAXOAMTbL HHPOPMALMIO O MpHMEpax)
MPAKTHYECKOTO HCTONB30BAHHA (PU3MIECKHX 3HAHUIA B IOBCEHEBHOM
KU3HM And  obecriedeHus ©e30macHOCTH TMpu  oOpallleHuH ¢
npubopaMy U TEXHUYECKHMH YCTPOHCTBaMHU, COXpaHEHHs 300POBbs U

coOMAHHS HOPM YKOJIOTHYECKOTO TOBEICHU B OKPY KA cpene

1.18

OCYLUECTBNATH MNOUCK HHpOpMaLUH PpU3HUECKOTO CONePKAHNA B CETH
HurepHer, caMocToATensHO GOPMYNHpPYs TNOHCKOBBIH 3ampoc,
HaXOOUTh NyTH  ONPEACIeHHs  JOCTOBEPHOCTH  IQJIYHEHHOH
MH(OPMALIUH Ha OCHOBE HMEKIIMXCA 3HAHHH W AONOJHHTEJBHBIX

HCTOYHHKOB

1.19

HCIOJB30BaTh [PU  BBINOJHEHHH y4eOHBIX 3aJaHHI  HAYYHO-
MONYJSAPHYIO JIHTEPATYPy (HDU3HUECKOro COOepKaHUA, CIpaBOYHBIE
MaTepuanbl, pecypchl ceTH VIHTepHeT, BlageTb NpHEMaMH

KOHCTIEKTHPOBAHUSA TEKCTa, npeodpa3oBaHus HHGOPMALMH U3 OXHOH




3HAaKOBOH CHUCTEMBI B APYTYIO

120

Co31aBaTh COOCTBEHHBIE IHCBMEHHBIE H YCTHBIE COOOIIEHHS Ha
OCHOBe HMH(pOPMALMH H3 HECKOJBKHX HCTOYHHKOB (DPH3U4YECKOrO
comep:kaHHsd, MyOJUYHO MPEACTABNATb pe3ysbTaThl MPOEKTHOH HIH
MCCAEOOBATENbCKOH  OeATENBHOCTH, TpPH  5TOM  TPaMOTHO
HCIIOJIB30BaTh H3YMEHHBIH MOHATUIHBIIN anmapar H3y4aeMoro pasaesia
({U3HKH U COMPOBOXKAATH BBICTYIUIEHHE TNPE3eHTAlUel C Y4ETOM

0oco0eHHOCTEl ay IUTOPHH CBEPCTHUKOB

121

NP BBHIMOJHEHUH YY€OHBIX NPOEKTOB U HCCAEN0BAHHH (U3HMUECKHX
MPOLIECCOB PACHIPEALIATh O0A3AHHOCTH B IPyNIe B COOTBETCTBHU C
MOCTABJ€HHbIMH 3aJa4aMH, CJEAHTb 3a BBIMOJHEHHEM [1j1aHa
OEHCTBUH M KOPPEKTHUPOBaTb  €ro, ameKBaTHO  OLEHUBATb
cOOCTBEHHBIl  BKNaA B JAEATENBHOCTb TPYMNBbL,  BBHICTPAHBAThH
KOMMYHHKATHBHOE  B3aUMOACHCTBHE,  MPOSBIsAA  T'OTOBHOCTh

paspewatb KOHGIHKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHHA

7 KJIACC

Kon
pazaena

Kon

INMEMEHTA

IIposepsembie 3/1eMEHTDb] COACPKAHUS

®U3HKA U EE POJIb B TO3HAHNN OKPYKAIOIIETO MHPA

1.1

®duzuka — Hayka o mnpHpone. SBNeHHsA NPHPOABI.
®dusnveckue ABNEHHS. MEXAaHHYECKHE, TEIUIOBBIE,

JJICKTPHYECKHE, MArHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

duszuyeckre BeduuuHbl.  M3MepeHune — pH3HYECKHX
BenuunH.  Pusuveckue mpudopel.  IlorpemHocTb

u3MepeHuil. MexayHapoaHas CHCTEMA €THHHIL

EcTecTBeHHOHay4HBbIil MeTOn MO3HAHWA: HabMoAeHue,
MOCTaHOBKA HAy4HOTO BOMpPOCA, BHIABIKEHHE THIOTE3,
IKCHEPHMEHT MO NPOBEPKE TIHIOTe3, OObIACHEHHE

HAOJIONAEMOTQ SIBJICHHS

1.4

OnucaHue (busuqecmx SABJIEHHI C MOMOILBIO Moaenen

1.5

IMpakTHueckue padoTsI:
H3mepenue paccToaHuI.
H3MmepeHue o0béMa KUAKOCTH H TBEPIOTO TeNa,
Onpenenexue pasMepoB MaNbIX TeJl.
H3mepeHue TeMnepaTypsl pH MOMOLIH XHAKOCTHOIO

TEPMOMETPA U JAATHHKA TEMIIEPATYPhI

I[TEPBOHAYAJIBHBIE CBEJEHNWA O CTPOEHMH BELLIECTBA

21

CrpoeHue BeLIeCTBA: aTOMBI M MOJEKYNBL, HX
pasMepbl. OMBITHI, OKA3BIBAIOLINE THCKPETHOE CTPOEHHE

BCLICCTBA

22

JBrxeHnue wactul BewecTBa. CBsA3b  CKOPOCTH
IBUKEHHA 4YacTHLl C  TeMmmeparypoil. bBpoyHoBckoe

asixeHue, audohysns

BzanMopelcTBHe 4YaCTHI BELIECTRA: NPHUTAXKCHHUE H

OTTAJIKHBAHHE




AFpeFaTHb]e COCTOAHHUA BCLICCTBA. CTPOCHHC ra3oB,

KUOKOCTeH W TBEpABIX  (KPUCTANIHYECKHX)  Te.

2.4 B3auMoCBA3b MeXKAy CBOHCTBaMH BELIECTB B Pa3HBIX
arperaTHeIX COCTOSHHAX H WX aTOMHO-MOJIEKYJIPHBIM
CTpOoeHueM

25 OcobeHHOCTH arperaTHeIX COCTOSIHUIH BOJbI

INpakTHueckue paboThI:
OueHka JaHaMeTpa aToMa MeTOAOM psaaoB (¢
HCTIONB30BaHueM droTorpaduii).
26 OnbiTel N0 HAONMIOAEHHIO TEIJIOBOTO PACIIHPEHUsA

rasos.
Onbitbl 1o o0HapyXXeHWI0  AefCTBUA  CHII

MOJIEKYJIAPHOTO NMPHTSKEHHS

JIBIDKEHUME W B3AUMOJIEHCTBYE TEJI

3 MexaHuueckoe OBIDKEHHE. PasHoMepHoOe H
! HEPABHOMEPHOE JIBHKEHHE

19 Ckopocte. CpenHsas CKOpOCTb NpH HEPaBHOMEPHOM
' IBMKEHUH. Pacuér nyTH H BpeMeHH ABHUKEHHS

Asnenue unepuuu. 3axkoH uHepiuu. B3aumoneiicTsue
33 TeJ KaK MPHYHHA W3MEHEHUs CKOPOCTH IBHYKEHHS Tell.
Macca kak Mepa HHepTHOCTH TeNa

34 InotHocts  BemecTBa.  CBsA3b  MUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B eI1HKLe 00béMa BelecTsa

35 Cuna kax XapakTepHCTHKA B3aUMOACHCTBHSA TeN

> Cuna ynpyroctu u 3akoH I'yka. HsmepeHue cunbl ¢
‘ MOMOLIbIO THHAMOMETPA

37 Asnenne TAroTeHus U cuia TsbkecTH. Cula TSHKECTH
' Ha Apyrux nnaHetax. Bec Tena. HesecoMocTh

38 Cuna tpenmsa. TpeHHe CKONBXEHHA H TpeHHE TOKOS.
- Tpenue B npupone U TeXHHKE

39 CrnoxeHHE CUJI, HampaBJIEHHBIX MO OAHOH MPAMOIA.
. PaBHOZEHCTBYOAs CHIT

3 10 ITpakTHueckue padoThI:

.

Onpeneneﬂue CKOpPOCTH pPaBHOMEPHOIO  OBHXKCHHA




(wapuka B OKHOKOCTH, MOIENH 3JEKTPHUYECKOTO
aBToMOOUNS W Tak gpanee). OmnpeneneHue cpenHeit
CKOPOCTH CKOJbXKEHHA Opycka wiM IDapuka 1o
HAKJIOHHOH IIOCKOCTH.  OnpeneneHHe  MIOTHOCTH
TBEPAOTO  TeJa. OnbITE, O€MOHCTPUPYIOLIHE
3aBHCHMOCTb pacTskeHHa (aedopmaLuu) mpy:KUHBI OT
OPUIOKEHHOH  cuibl.  OnBITBL, AEMOHCTPUPYIOLINE
3aBHCHMOCTb CHJIBI TPEHHA CKOJIBXKEHHS OT Beéca Teja U

XapakTepa CONMpHKACarOLNXCA HOBerHOCTeﬁ

Qu3nyecKHe sIBJICHHA B MPHPOAE. MPHMEPbI ABIKEHHA €

3.11 PasJIHYHBIMHU CKOPOCTSIMH B XXHBOH M HE&XHBOH NpHpoae,
nelicTBHe CHIIbI TPEHHS B MPHPOIE H TEXHHKE
3.12 Texnu4eckue ycTpoiicTBa: IHHAMOMETP, MOAMHITHHKN
JABJIEHHE TBEPJBIX TEJI, JKUJKOCTEH H I'A30B
4 Hasnenne Teépaoro Ttena. CnocoObl yMeHBIIEHHS U
1 VBEJIHUEHUs NABJICHHUS
42 HaeneHue raza. 3aBHCHMOCTb JaBJIeHUs ras3a oT 00beMa,
' TeMIepaTyphl
R TMepenaua naBaeHUs TBEPABIMU TEJIAMHU, KHAKOCTSIMH H
43 razami. 3akoH [Tackans. ITHeBMaTHUeCKHE MAILHHBI
3aBUCHMOCTE  JABJIGHHS OKHAKOCTH OT  [yOHHBIL
44 Tuapocrarnueckuii napanokc. Coodarmumecs Cocyasl.
I'uapaBniyeckHe MeXaHH3MBbI
Atmocdepa 3emn u atmochepnoe nasnaenne. [puunHbl
45 CYLIECTBOBaHUA BO3AYIIHOH 000mouku 3emmu. OnbiT
' Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOrO AaBNEHUS OT
BBICOTBI HAZl YPOBHEM MOPs
46 Hsmepenne armocheprHoro npasneHus. IlpuGopwr mnsa
' H3MepeHH aTMOC(hEPHOrO aBIeHHs
HeficTBUe >KMOKOCTH H Ta3a Ha MOTPYXEHHOE B HHX
47 Teao. Borrankusaromast (apxumenosa) cujga. 3aKkoH
Apxumena
48 IMnasanue Ten. Boznyxonnasanue
49 INpaxTH4eckue paboTsl:




HccnenoBaHue 3aBHCHMOCTH Beca Tejla B BOOE OT
o0béMa TMOrpy>KEHHOH B SKHAKOCTb 4YacTH TeJa.
OnpeneneHne BbITAJKHBAKOILEH CHIIBI, NEHCTBYIOLIEH Ha
TE€NO,  TNOTpykEHHOe B KHAKOCTb.  IIpoBepka
HE3aBUCHUMOCTH BBITAJKHBAIOLIEH CUJbI, ACHCTBYIOLIEH
Ha Tel0 B JKHOKOCTH, OT Macchl Tena. OMNbITh,
JEMOHCTPHPYIOLIHE  3aBHCHMOCTb  BBITAJIKMBAKOIICH
CHJIBI, JIEHCTBYIOIIEH Ha TeJNO B XHAKOCTH, OT 00BEMaA
MOrPY:KEHHON B KHAKOCTE YaCTH TeNa U OT TUIOTHOCTH
JKUAKOCTH. KonctpyupoBanue  apeoMeTrpa HIH
KOHCTPYMPOBaHHE  JIOAKH U ONpenelieHHe €€
rPy30noAbE€MHOCTH

duzuyeckue ABJICHHA B MPpHPOOE: BIIHMAHHUEC

4.10 aTMOC(epHOrO AaBJICHNUS HA KHBOH OPraHH3M, [UIABAHHE
poib
TexHuueckHe ycTpoiicTBa: COOOILAIOLIHECS COCYIBI,
411 YCTPOHMCTBO  BOAONPOBOJA, THAPABJIHYECKHH Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOH HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, HEPI'MA

51 Mexanunueckas pabora
52 Mexanuueckas MOLIHOCTB
R IpocTeie  MexaHu3Mbl:  pelyar, ©OJOK, HAKJIIOHHAA

>3 miockocTe. [IpaBuno paBHOBecHs pel4ara

54 IMpumeneHue npasuia paBHOBECHA phlyara k 60Ky
«3onotoe  npaBwio»  MexaHHkd.  KosdduuueHr

55 MOJE3HOro OeHCTBHA MEXaHU3MOB. IIpoctoie
MEXAHH3MBbI B 6blTy H TeXHHKE

56 IMorennuanbHas 3HEPruy Te1a, MOAHATOTO HAA 3eMNEl

5.7 KuHeTu4eckas sHeprus
INonnas MexaHu4veckass JHEpPrus. 3aKOH H3MEHEHUs U

> COXpaHEHHs MEXaHH4eCKOI S3HEpTHU

5o INpaxkTH4eckue paboTsl:

Omnpenenenne  paboTel  CHABI  TPEHHS  OPH




pPaBHOMEPHOM  IBIJKEHWH Tella MO TOPH3OHTaNbHOI
nosepxHocTH. MccnenoBanue yciaoBHIA paBHOBECHS pblyara.
Nsmepenne KITJ| HaknoHHO# miuockoctyu. H3yveHue 3akoHa

COXPaHEHHs] MEXaHHYECKOH IHePruu

Pduszudeckrie SABJIEHHS B npupoac. pbl4arH B TCJC

5.10
4eJIOBEKa
TexHuueckHe yCTPONCTBA. pblyar, TOABHKHBIA H
511 HEMOABHKHBIH OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTBIE
MEXAHH3MBI B ObITY
8 KNIIACC
Koa Kon
pasaena SmeMeHTa IIposepsiembie JIeMEHTDI COAECPKRAHNSA
TEITVIOBBIE ABJIEHHA
OCHOBHblE MOJOKEHHA MOJNEKYJISAPHO-KHHETHYECKON
61 TEOPHM CTpOeHHs BellecTBa. Macca H  pa3Mepel
' Monekys.  OmnpiThl, MNOATBEPKIAAKILHE  OCHOBHBIC
MOJIOXKEHHs MONIEKYJISIPHOKHHETHYECKOH TEOpHH
Mopnenn  TBEpAOroe, KUAKOTO H  razoo0pasHoro
6.2 coCcTOAHHI BewecTBa. Kpucraminyeckue U amopdHbie
Tena
OObacHeHHe CBOIICTB ra30B, )KUAKOCTEH U TBEPABIX Tl
6 63 HA OCHOBE MOJIOXKEHUH MOJEKYJIAPHOKHHETHYECKOH
TEOPHHU
6.4 CmayHuBaHHE U KaHJUIPHbIE SBJIEHHS
6.5 TennoBoe paciuupeHue u CKaTHe
66 Temneparypa. Cpa3p TeMnepatypel €O CKOPOCTBIO
. TEIJIOBOIQ ABHXKECHHA YaCTHL{
67 BuyTpenHss 3Heprus. CriocoObl M3MEHEHHA BHYTPEHHEI
. 3HEPrHH: TEIUIONepeaya H CopepiIeHne padboThl
63 Buae! Teruronepenayuu: TEMIONPOBOAHOCTE, KOHBEKLHA,
' H3Ny4eHHe




Konnyectso TCIIOTEIL. VY oenoHas TEMIOEMKOCTDb

6.9
BELIECTBA
610 TennoobMen H  TemnoOBOe paBHOBECHE. Y PaBHEHHE
' TeIIoBOro HanaHca
611 [InaBneHue u OTBepAeBaHNE KPUCTAJUIMYECKUX BEILECTB.
! VY aenbHasA TeMIoTa MaBleHHsA
IMapoobpasoBanue u  koHueHcauus.  Vcmapenue.
612 Kunenne. VnaenpHas Temora  mapooOpasoBaHuA.
' 3aBUCHMOCTb TeMIEepaTypel KUMEHUsA OT aTMocdepHOoro
JaBJIeHUA
6.13 BrnaxHoCTB BO31YXA
6.14 OHeprus TOIIMBA. Y eNbHasA TEIJIOTa CropaHHs
IIpuHuuner paGoTel TeruioBblX  gurateneii  KIIZ
6.15 TEIJIOBOro ABUrareis. Temnosele ABUraTeNH W 3alluTa
OKpy’KaroleH cpeasl
16 3aKOH COXpaHEeHHs U MPEBPaLeHHs] JHEPTUH B TEMJIOBBIX
' nporeccax
[IpakTHyeckue paboThi:
OneiTel 1o OOHapyKeHHIO  OeHCTBHS  CHI
MONEKYJIAPHOTO MPHTKEHHUS.
OnpITEl MO BBIPALMBAHHIO KPUCTAIIOB IMOBAPEHHOMH
COJIM HJIH Caxapa.
OnbiTel M0 HAaONIOAEHHK TEIUIOBOTO PACIIHPEHHS
ra3oB, XHIKOCTEH U TBEPABIX TEL.
617 Onpenenenue AapneHus Bo3ayxa B OaJloHe WINpHLA.

OnbITEl, AEMOHCTPUPYIOLIHE 3aBHCHMOCTb HaBJICHHS
BO3IYyXa OT €ro 00beéMa M HarpeBaHUA WIH OXJIAKOEHHS.

IIpoBepka rUMoTe3bl NUHEHHOH 3aBUCHMOCTHU AJWHBI
cronbuKa J>KHAKOCTH B TEPMOMETPHYECKOil TpyOke OT
TEMIIEPATYPHIL.

HaGnoneHue n3MeHeHHS BHYTpeHHel SHEpruu Tena B
pe3yJbTaTe Tevionepenayd U paboTel BHELTHHX CHIL.

Hccnenopanne ABJICHHA TemiooOMeHa npu




CMELIHBAaHHH XOJIOOHON H ropsiueil BOIbl,

Onpenenenue KOJMYECTBA TEILUIOTHI, MOJNY4YEHHOI'O
BOJOH @pH TEIIOOOMEHEe C HArpeTbhiM METAJIMYECKUM
LUJIHHIPOM.

OmnpeneneHue ynenbHOI TEIUIOEMKOCTH BELIECTBA.

HccnenopaHue mpouecca HCapeHHs.

OnpeneneHue OTHOCUTENBHON BIaKHOCTH BO3AYXA.

Onpeneneﬂue yﬂeﬂbHOﬁ TEIUIOTEI IIJIABJICHHA JIbOA.

duspyeckue SBJECHUSA B TNPHPOAE. IOBEPXHOCTHOE
HATSDKCHHE H  KANWUIFAPHBIE SIBJICHUA B [IPHUPOAE,
6.18 KPHCTAJUIBI B npupoae, usy4deHue CONHLA, 3aMep3aHue
BOIOEMOB, MOPCKIe OpH3bl, 00pa3oBaHHE POCHI, TYMaHa,

HHEA, CHEra.

Texnudyeckne  ycTpoiicTBa:  KanMJUIAPBHI,  NPUMEpBI
HCTIONB30BAHUS KPHCTAJUIOB, >KHAKOCTHBIH TEPMOMETD,
6.19 JaTYMK TEMIIEPATYPBl, TEPMOC, CHUCTEMA OTOIUIEHHS
JIOMOB, THIPOMETPBI, NCHXPOMETP, MNapoBas TypOuHa,

JBUTATEeJIb BHYTPEHHETO CTOPAHHS.

QJIEKTPUYECKHE U MAI'HUTHBIE ABJIEHWA

71 Onextpuzauus Tel. JIa poaa 3NeKTPHUECKHX 3apsiIOoB

BsaumoneiictBue 3apskeHHbX Ten.  3akoH Kynona
7.2 (3aBHCHMOCTB CHUJIbI B3aMOZEHCTBUA 3apsKEHHBIX TEN OT

BCJTMYHHDBI 3apA00B U paCCTOAHHA MEXKOY TeJ'IaMI/I)

Onextpuyeckoe none. HanpsxkéHHOCTD 3NEKTPHYECKOro
73 nojsi. IIpuHnMn CyneprnosHiIMH 3JIEKTPUYECKHX MONeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu snekTpu4eckux 3apsmoB. DJIE€MEHTapHBIit

7.4 3JexkTpHueckuii 3apaa. CtpoeHue aroma. IIpoBOOHHKH U
JHIIEKTPHKH
75 3aKOH COXpaHEHUs NEKTPUIECKOro 3apsaaa

OnekTpuyeckHii  TOK.  YCIOBHS  CYLIECTBOBaHHA
76
3JEKTPHUECKOTO TOKa. ICTOYHHUKH MOCTOAHHOTO TOKA




HeiicTBus 3JIEKTPUUECKOTO TOKA (Ternosoe,

7.7 XHMHYECKO€, MArHHTHO€). JNIEKTPUYECKHH TOK B
XHUAKOCTAX U rasax
. OnekTpuueckad uUenb. Cuna Toka. JIEKTpHUECKOE
_ HanpskeHHe
20 ConpotupneHue NPOBOAHUKA. Y nenbHoe
' COMPOTHBJIEHHE BEILECTRA
7.10 3axkoH Oma s ywacTka Lenu
111 [locnemoBatenbHoe M mapauieNibHOE  COEAMHEHHE
‘ MPOBOIHHKOB
11 Pabora M MOIHOCTB 3JIEKTPUUECKOTO TOKA. 3aKOH
' Jhxoyas — Jlenua
113 DrekTpHYeCKHE Lenu H NOTpeOUTeNH 3JeKTpHYecKoit
' sHepruu B ObITy. KOpoTKo€e 3aMbIkaHe
IMocrosanHble MarHuTHL. B3aumMoneHCTBHE MOCTOAHHBIX
71 MarHuTOB
115 MaruutHoe mnone. MarHuTtHoe mone 3eMiauM W ero
' 3HAaYeHHe 11 KU3HH Ha 3emiie
716 Omnpir Jpcrena. MarHUTHOE MOJE 3NEKTPHUECKOTO TOKA.
' INpumeHeHHe 31eKTPOMAarHUTOB B TEXHHKE
JleficTBe MAarHMTHOTO NOJs Ha NPOBOJAHHUK C TOKOM.
117 DJeKTPOABHIaTeNDb MOCTOAHHOIO TOKa. Mcmonb3oBaHue
‘ 3JEKTPOABUraTeNiell B TEXHHYECKHX YCTPONCTBaX M Ha
TpaHCMopTe
Onbitet ®apanes.  SBneHHe  3NEKTPOMArHUTHOM
718 unaykuun. Ipasuno Jlenua
BnekTporeHepaTop. CrniocoObr MOJyYeHHs
7.19 3JEKTPHYECKON  SHEPTHH. BDIEeKTPOCTaHLUUH Ha
BO30OHOBJNAEMBIX HCTOYHHUKAX 3HEPTUH
INpaxTH4eckue paboTsl:
7.20 OnbIThl MO HAOMIOOSHUIO 3NEKTPH3ALNH TeJl WHAyKUuei

H NpH CONMPHKOCHOBCHHH.




HccnenopaHue [eficTBUA 3JIEKTPHUYECKOTO MOJS Ha
NPOBOAHHKH H NUJICKTPUKH.

Cbopxa u mnpoepka pabOTBl IJIEKTPUYECKOH LENH
HOCTOSIHHOT'O TOKA.

H3mepeHne u peryupoBaHue CUJIbI TOKA.

H3mepeHue U peryaupoBaHie HanmpsoKeHHs.
HccnenopaHue 3aBHCHMOCTH CHUJIbI TOKA, HAYILETO Yepes3
PE3HCTOp, OT COMpPOTHBIIEHHS PE3UCTOPa H HANPSIKEHHUS
Ha pe3lcTope.

OnbiThl, INE€MOHCTPHUPYIOLIHE 3aBHCHMOCTD
3JeKTPHYECKOTO CONPOTHBIIEHUS TNPOBOAHHKA OT €ro
JUIMHBI, TUIOILAIH MONEPEYHOrO CeUeHHs H MaTepHala.
IMposepka rmpaBuna CHOXKEHUS  HANpPsDKEHHH  Mpu
MOCJENOBAaTENbHOM  COEOUHEHHH IBYX PE3HCTOPOB.
IIpoBepka mpaBuna I CUJIbI TOKA MpPH NapajyieNbHOM
COeNMHEHHH  pesucTopoB.  OmnpeneneHue  paboThl
3NEKTPHYECKOTO TOKA, HAYILETO 4Yepe3 Ppe3HcTop.
OnpeneneHne  MOLIHOCTH  JJIEKTPHYECKOrO  TOKA,
BbIJIENIAEMOH Ha pesucrope. MccnenopaHne 3aBHCHMOCTH
CHJIbI TOKQ, HAYLIErO 4€Pe3 JIAMIIOUKY, OT HANpPsHKEeHHs]
Ha Heil. Onpenenenne KII/I narpesarens. Mccienosanue
MarHUTHOTO B3alMONCHCTBHS TOCTOAHHBIX MAarHHUTOB.
H3yveHne MarHHTHOTO MOJS MOCTOSHHBIX MarHUTOB MPH
ux oOvennHeHMH H  pasgeneHud. Hccnenosanue
IOeHCTBHS 3JEKTPHYECKOTO TOKA Ha MArHHTHYIO CTPENKY.
OnbiTel, JEeMOHCTPHPYIOLIHE  3aBHCHMOCTB  CHJIBI
B3aﬂMOI[eﬁCTBPIﬂ KaTyWKH ¢ TOKOM H MarHuta OT CHJIBbI
TOKa M HAampaBjIeHHs Toka B kKarymke. H3yueHue

AEHCTBHS MAarHHTHOIO IOJS Ha NPOBOAHHK ¢ TOKOM.

Konctpyuposanue u U3yueHHe paboThI
3JICKTPOABUATEA. Hamepenue KIIZ
3JIEKTPOABUTATENbHON  YCTAHOBKH. OnbIThI no

HCCNCAOBAHUKY ABJICHHA 3JICKTPOMArHHT HOMH HHAYKIIHH




HCCJICAOBaHHE H3MEHEHHI 3HauyeHHd U HanpaBJICHHA

HHAYKIHOHHOIQ TOKA

721

Du3uuecKue SBJCHUA B NPHPOJAES. IJIEKTPUUECKHE
ABNeHUA B  atMmocdepe, 3NEKTPHYECTBO  SKHBBIX
OpPraHH3MOB, MArHUTHOE ToJie 3eMiH, Apeiid Momrocos,
pOJIb MATHUTHOTO TIONA M4 JKU3HH Ha 3eMiie, MONsSpHOe

CHAHHE

7.22

TexHuueckue yCTpONCTBA: 3IEKTPOCKOIN, aMIEPMETD,
BOJILTMETP, PEOCTAT, CHETUHK 3JIEKTPHYECKOH 3HEPTHH,
3JEKTPOOCBETHTENbHBIE  NPHOOPB,  HArpeBaTeJIbHBIE
3JAeKTPONpUOOpHI (npumMepki), SNEKTPUUECKHE
NpeNoXpaHUTeNH, 3JEKTPOMArHHT, SJeKTPOABUraTelb

NOCTOAHHOTO TOKA, rCHEPATOP NOCTOAHHOIO TOKA

9 KIIACC

Kon

paszena

Kox snemenTa

ITpoBepseMble 3JIeMEHTBI CONEPIKAHUA

MEXAHWYECKHE SBJIEHMA

8.1

Mexanuueckoe nBHXKEHHE. MarepuanpHas — TOUKA.

CucreMa oTcuéra

OTHOCHTENIBHOCTh MEXAHUUYECKOTO JIBH)KESHHSI

PaBHOMepHOE MPAMOIHHENHOE ABHKEHHE

84

HepasHomepHoe NPSIMOIHHEHHOE JBIDKEHHE.
Cpeansia M MIrHOBEHHas  CKOPOCTbB  Tena  NpH

HECPpaBHOMCPHOM ABHKCHHUH

85

Yckopenue. PaBHOyCKOpEHHOE NPAMOJIHHEHHO®

JBHIXXEHHE

8.6

CpoOonHoe nagenue. OnpITel [anunes

8.7

PaBHOMepHOE nBHAKEHHE MO OKpyxkHOCTU. Ilepuon u
yacTota oOpaweHusa. JIuHeiliHas M YrnoBas CKOPOCTH.

LleHTpocTpeMUTENbHOE YCKOPEHHE

88

INepseiii 3axon HeroToHA




8.9

Bropoii 3akoH HetoToHa

8.10 Tperuii 3axon HeroToHa
8.11 IIpuHUMIT Cyneprno3HLUN CHIT
8.12 Cuna ynpyrocru. 3axoH 'yka
Cuna TpeHus: cCHJNa TPeHHA CKOJbXKEHHWA, CHIa
13 TPEHHA MOKOS, APYTHE BUIBI TPEHHSA
3 14 CHJ'Ia TAXKECTH H 3aKOH BCGMHpHOFO TANOTCHHA.
! YckopeHue CBOOOIHOrO NajeHHs!
- Hpukenne  mmaHer  Bokpyr Connua.  [lepsas
’ KOCMHUHECKas CkOPocTh, HeBeCOMOCTh M neperpysku
e PapHoBecHe  MaTepHanbHOH  TOUkH.  AOGCOMOTHO
' TBEPAOE TENO
217 PasHOBeCHE TBEpPAONO Tena ¢ 3aKPEIUIEHHOH OCBHIO
' BpaLleHHs. MomeHT cuubl. LleHTp TskecTu
8.18 HNmnynbe Tena. M3smenenne umnyabca. UMnyasc cusel
8.19 3aKkOH COXpPaHEHHsI HMITYJIbCA
820 PeakTiiBHOE ABUXKEHNE
8.21 Mexannueckas paboTa H MOIHOCTD
822 Pabora cun TskecTH, yhpyroctd, TpeHusa. CBs3b
' 3Hepruu U paboTel
823 [loTeHunansHas 3HepPrHd Tena, TMOAHATONO Hap
' MOBEPXHOCTBIO 3eMITH
8.24 INoreHuuanbHas 3HEPrus C:KaTOH NPYKHUHBI
05 Kunernueckas sHeprusa. Teopema O KHHETHYECKON
' 3Hepruu
8.26 3aKOH COXpaHEHHs MEXaHHYECKOH 3Hepruu
[IpakTrueckue paboThl:
OnpeneneHvie cpenHeil CKOPOCTH CKOJbXeHUs Opycka
HJIH JABUXXEHUA luapmca MO HAKJOHHOH TIUIOCKOCTH.
227 OnpeneneHue yCKOpEHHS Tela MpH PaBHOYCKOPEHHOM

JABHIKEHUH 10 HAKJIOHHOH INIOCKOCTH.
HccnenoBaHue 3aBUCHMOCTH IMYTH OT BPEMEHH IIPH
PABHOYCKOpPEHHOM OBUK€HHH Oe3 HayallbHOH CKOPOCTH.

[Ipoeepka THUMOTe3bl: €CIM TMpPH PAaBHOYCKOPEHHOM




IOBHXKeHUH Oe3 HadalbHOW CKOPOCTH MYTH OTHOCATCA
Kak pAg HeYETHBIX YHCel, TO COOTBETCTBYIOLIHE
l'[pOMe)Ky’I‘KH BpeMQHH OAHHAKOBBI.

I/ICCJIeIlOBaHHe 3aBHCHMOCTH CHJIBI TpeHI/Iﬂ CKOJIBXKCHHUA
OT CUIbl HOpMaJnbHOro papieHus. OmnpeneneHue
ko>ppHLeHTa TpeHUsA CKoNbKeHusA. OnpeneneHuve
xécTkocTH npyxkuHbl. Onpenenexue padoTbl CHIBI
TPEeHHs TMpPH PABHOMEPHOM [BIDKEHHMH Tejla MO
TOPH3OHTANBHOH MoBepxHOCTH. OmnpeneneHue paboThI
CHNBl  YNPYyrocTd  MNpH  MogbéMe  Ipy3a ¢
HCTIONIb30BAHHEM  HEMOJBHXKHOTO H  TOJBIXKHOTO

OnokoB

Pusnyeckue ABJCHHSA B npupoac. NpHJIHBLEI H OTIHBEI,

8.28 ABikeHHe TUaHeT COJIHEYHOH CHCTeMBl, PEAKTHBHOE
JBIDKEHHE JKUBBIX OPraHH3MOB
829 TexHuueckue  ycTpoiicTBa:  CHMAOMETP, OATUYHKH

MOJIOXKEHHA, PACCTOAHHS H YCKOPEHHS, PAKEThI

MEXAHWYECKHE KOJIEBAHHA 1 BOJIHbI

KonetGatensHoe npmkeHne. OCHOBHBIE XApaKTCPHCTHKH

o1 koJneGaHuil: MepHO, YaCTOTa, AMILIUTY/IA
02 MaremaTHueckuit " NPYXUHHBIA MasATHHKH.
' [peBpalieHue SHEPruu MpU KonedaTeNbHOM ABHKEHHH
. Jaryxaroue konebanusa. BoiHyxneHHble konebaHHs.
>3 Pesonanc
Mexannveckue BoNHbIL. CBOHCTBA MEXAHHYECKHX BOJIH.
04 IIpomospHBIe M MONEpevHble BONHBL JIJIHMHA BOJHBI H
' CKOpPOCTb €€ pacmpocTpaHeHuss. MexaHH4eCKHe BOJIHBI
B TBEPAOM TeNie, CeiicMHYeCKY e BOJTHBI
95 3Byk. I'poMKoCTE M BRICOTA 3ByKa. OTpakeHue 3ByKa
9.6 Hudpaseyk 1 ynpTpasByk
IMpaxtuueckue paboTsL:
OnpepeneHue yYacToTbl MW mepHoja  koJeOaHUi
9.7 MaTEeMaTUYECKOr0 MaATHHKA.

OnpeneneHrie 4acToThl W mepuoAa  kojedaHuii

NPY>KHHHOTO MAsATHHKA




HccnenosaHne 3aBUCHMOCTH MepHoja  KojeOaHui
NOABEIIEHHOTO K HHUTH TIpy3a OT IJHHBI HHTH.
HccnenoBaHne 3aBUCHMOCTH  nepHoAa  KojebaHuid
NpPY>KMHHOIO MAasiTHUKA OT Maccel rpys3a. IIposepka
HE3aBHCHMOCTH nepuona KonebaHuii rpysa,
NOABEIIEHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH

npy>xuHbL. H3Mepenne yckopenus ¢BoOOAHOrO najeHHs

dusnyeckre SIBICHHSA B npUupoac. BOCIPHATHE 3BYKOB

98 JKHBOTHBIMH, 3€MIETPIACEHHE, CEHCMHYECKHE BOJHBI,
LYHaMH, 3X0
0.0 TexHu4eckHe yCTpONCTBA: 3XOJIOT, HCMONb30BaHUE

yJIbTpa3Byka B OBITY H TEXHHKE

SJIEKTPOMAIHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

C-)nelcrpomammﬂoe noJe. 3J'IeKTpOMal‘HHTHbIe BOJIHEBI.

101 CBoiicTBa 5JIEKTPOMAarHUTHBIX BOJH
10.2 [MIkana 3J1IeKTPOMArHUTHBIX BOJIH
103 DnekTpoMarHuTHas mpupoma csera. CKOpPOCTb CBeTa.
' BonHOBBIE CBONCTBA CBETA
10 [pakTuueckue paboThl:
10.4 H3yueHHe CBOWMCTB 3JEKTPOMAarHHUTHBIX BOJAH €
HOMOILLBK MOOHIIBHOTO TenedoHa
dusnyeckue sABNEHWA B TMpupone. Ouonoruyeckoe
10.5 IelficTBHE BHIHMOTO, yneTpadHOIETOBOrO U
PEHTIEHOBCKOI'O U3JIy4E€HUH
106 TexHuyeckue YCTPOICTBA: HCTIONB30BaHUE
‘ 3JIEKTPOMAarHUTHBIX BOJIH AJI COTOBOM CBA3U
CBETOBBIE ABJIEHHU A
11.1 Jlydyepas Mozaenb cBeta. ICTOUHUKU CBeTa
112 IMpsmonnHeliHOe pacnpoCTPaHEHHE CBETA

11

11.3

Otpaxenue cera. [Lnockoe 3epkano. 3aKOH OTpaskeHHs

CBCTA

11.4

l'[penomerme CBeTa. 3aKOH NpCIOMIICHUA CBECTA.

ITonuoe BHYTPCHHEC OTPAKCHHE CBETA

11.5

JIunza. Xon nyqeii B nHH3e




11.6

OnTuyeckas cHUcTeMa (bO’roannapaTa, MHKPOCKOMa Hu

TCJICCKOIAa

11.7

I'maz xax onTuyeckas cucrema. bum3opykocte

JAaJIbLHO30PKOCTb

11.8

Pasnoxenue Oenoro ceera B cnexktp. OnbiTel HeroTOHA.

CrnoxxeHne CieKTpaJibHbIX IBETOB. Jlucnepcust CBera

11.9

IIpakTu4eckue paGoTsl:

Hcenenopanne  3aBHCHMOCTH — yIJla  OTPaXKEHHs
CBETOBOIO JIy4a OT YIJia NaJeHHs.

Hsyuenne xapakTepHCTHUK M300paskeHHd Mpeamera B
TUIOCKOM 3epKae.

Heenemopanie  3aBHCHMOCTH  YINIa  MPENIOMICHUS
CBETOBOIO Jly4a OT yIWla NMaA€HHs Ha TPAHHLE «BO3AYX —
CTEKJIO.

IMonyuenue n3obpaxkeHHH ¢ MOMOLIBIO COOHparoLIeit
JIMH3bIL.

Onpenenenne GOKYCHOrO pPacCTOSAHHS U ONTHYECKOH
CHJIbI COOHpaIOILEeH JIHH3bI.

OnBITBI MO Pa3NOKEHHIO OO0 CBETa B CIIEKTP.

OnbITel MO BOCHPHATHIO LBETA MPEAMETOB NpPH HX

HaOJIFOIEHHH Yepe3 LIBETOBBIE (PUIBTPHI

11.10

dusnyeckue SABJICHUA B npupoac: 3aTMCHIA ConHua u
.]IYHbI, LBETA TCJ, ONTHYCCKHUC ABJICHHA B aTMOC(bepe

(uBet Heba, pedpaxuus, panyra, MHPax)

11.11

TexHuueckue  ycTpoiicTsa: OYKH, TMePUCKOTI,

(1)0‘1“ oannapat, ONTHYCCKHE CBETOBOALI

12

KBAHTOBBIE ABJIEHUA
21 Onbitel Pesepdopna v mnaHeTapHas MoOZeNb aToMa.
‘ Mopnens atoma Bopa
Hcnyckanie M mornouleHHe cBeta aToMoM. KBaHTbL
12.2 JIuHelyaTbie CHeKTPBI
123 PagnoakTiBHOCTD. Ab(a, OeTa- 1 raMMa-u3IyueHus
124 Ctpoenne aToMHoro sgpa. HyknoHHas Moznenb

aToMHOro saapa. Hzoromnsl




PanuoakTuBHEle mpeppalleHus. Ilepuon mnonypacnana

12.5
aTOMHBIX siiep
AnepHbie peaxuuu. 3akOHbI COXPAHEHHS 3apANOBOTO U
126 MAacCOBOTO YHCEN
12.7 IDHeprus CBA3H aTOMHBIX Anep. CBs3b MACChl U YHEPTHU
Peakuun cuHTe3a u genenud agep. MCTOUHHUKY SHEPrHU
128 ConHua u 3Bé31
> SAnepHas sHepretuxka. [JlelficTBHe  PaZHOAKTHBHBIX
2 H3Jy4eHHi1 Ha )KUBbIE OPTaHU3MbI
IpakTu4yeckue paGoTel:
HabnwoaeHne CHnomHBIX U JIMHEHYATBIX CIEKTPOB
H3JTy4eHHS.
12.10
HccnenosaHue TpekoB: M3MepeHHe SHEPrMH YacTHLbI
MO TOPMO3HOMY MyTH (o GoTorpaduam).
N3mepenue paanoaxTuBHOro $hoxHa
duspueckue ABJIEHHS B MpHUpOdEe. eCTECTBEHHBIN
PaZiHOAKTHBHBII ¢oH, KOCMHYECKHE Jy4H,
12.11 PamiHOAKTHBHOE H3JIy4€HHE TNPHPOIHBIX MHHEPAJIOB,
NeHCTBHE PAAMOAKTHBHBIX H3JIYYEHUH Ha OpPraHu3M
4eJoBeKa
. Texnuueckue yCTpOHCTBA: CIIEKTPOCKOII,

HHAUBHAYAJBHBIH 103UMETP, Kamepa BuibcoHa




IMPOBEPAEMBIE HA OI'D 11O ®H3UKE TPEBOBAHHA K
PE3YJIBTATAM OCBOEHHA OCHOBHOMH OBPA3OBATEJILHOH
IMPOI'PAMMBI OCHOBHOI'O OBLIEI'O OBPA30OBAHHA

Kon
NpoBEPSEMOro
TpeOoBAHHS

IIposepsiemble TPEGOBAHHSA K MPEAMETHBIM Pe3yabTATAM
0a30B0r0 YPOBHS 0CBOCHHA OCHOBHOH 00pa3oBaTeibHOH
NPOrpaMmbl 0CHOBHOTO 001mero odpaszosanus Ha ociose PI'OC

ITonumanue ponu  ¢GHU3HKM B HayuyHOH  KapTHHE  MHpa;
chopMUPOBAHHOCTL 0A30BBIX MPENCTABICHHH O 3aKOHOMEPHOH CBA3HU
M MO3HABAEMOCTH SIBJIEHHH MPHPOAbL, O POJH 3KCHEPHMEHTA B
¢usuke, o cHcreMooOpasylomeii ponH  (U3MKH B pasBHTHHU
€CTECTBEHHbIX HAyK, TEXHWKH H TEXHOJNOrWi, o0 3BOMIOLHH
dusHyecKknx 3HaHHH U HX PONH B IEJOCTHOH €CTeCTBEHHOHAYYHOMH
KapTHHE MHpPa, O BKJAA€ POCCUHCKUX M 3apyOexHBIX y4EHbIX-
¢13NKOB B pasBUTHE HayKH, OOBSACHEHHE MPOLECCOB OKPYIKAroLIEro

MHpa, pa3BHTHC TCXHHKH H TEXHOJIOTHIT

3HaHHMs O BMAAX MaTeépHu (BEIIECTBO M MOJE), O ABMXKEHHH Kak
crocobe CyLIeCTBOBaHUA MaTepHH, 00 aTOMHO-MONEKYIAPHOI Teopun
CTPOEHHS BellecTBa, O (U3HUeCKOH CYLIHOCTH SBICHHI NPHPOIbI
(MEXaHMYEeCKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAaHTOBBIX),
YME@HHE Pa3/IN4aTh SBJSHHs 110 OMHCAHHIO X XapaKTEPHBIX CBOHCTB H
Ha OCHOBE OMBITOB, IEMOHCTPHPYIOLUMX NaHHOE (hH3HYECKOe SBJICHHE;
YMEHHE paclio3HaBaTh MPOSBJICHHE H3YYEHHBIX (H3M4eCKUX ABJEHHIT
B OKPYXaMIeM MHpPe, BBIIENAs WX CYLIECTBEHHBIE CBOHCTBA
(npusHaxu)

BrnageHue OCHOBaMH MOHSATHHHOTO anmnapata W CHMBOJUYECKOTO
A3blka (PH3UKH W HCTIONb30BaHHE HX ANA pelleHHs yueOHBIX 3amay;
YMEHHE XapaKTepH30BaTh CBOHCTBA TeJN, (PU3MUECKHE SIBJICHUSA U

MPOLECCHI, UCMONB3YA (PYHNAMEHTAIbHBIE U 3MITHPHYECKHE 3aKOHBI

YMeHue ONMHUCHIBATh H3YYCHHEBIC CBOIICTBA TEN U (bI/IBH‘IeCKHe ABJICHHA,

UCTIONB3YS (PU3HUYECKHE BETHYHHbI

BrnageHue OCHOBAMH METOOOB HAyYHOTO TMO3HAHHA C YYETOM
cobnoenns npasui 0e30macHOro Tpyaa: HabmoaeHHe PU3HYECKHX
SIBJICHUH:

YMCHHE CaMOCTOATCIbHO C06HpaTb IKCNCPHMEHTAIbHYIO YCTAHOBKY




U3 JAHHOTO Habopa oOOpYHOBAHHS MO HHCTPYKUHMH, ONMHCBHIBATH XOI
OMbITa U 3aMHCHIBATh €ro Pe3yabTaThl, (GOPMYJIHPOBATEH BLIBOAI,
NPOBEEHHE NMPAMbIX H KOCBEHHbIX H3MEPEHUH (PU3HIECKHX BEJINYHH!
YMEHHE IUIAHHPOBaTh H3MEPeHHs, CaMOCTOATENbHO codHpaTh
SKCMEPUMEHTAIBHYIO  YCTAHOBKY MO  HHCTPYKUHH, BBIYHCIATH
3Hauy€HHE€ BEJHYHHBI H aHAJH3HPOBATb MOJy4Y€HHBIE pe3yJbTaThl C
y4€TOM 33JaHHOH MTOTPEIIHOCTH PE3yNIBTaTOB H3MEPEHMUI,
MPOBENEHHE  HECNIOKHBIX  JKCIEPHMEHTAJIBHBIX  HCCJIEIOBAHUH,
CaMOCTOATENIBHO  COOMpaTh  3KCMIEPUMEHTANbHYIO YCTaHOBKY U
NPOBOOHTL  KCCIENOBaHHMEe MO  MHCTPYKUMH,  MPEACTaBIATH
MOJyYEHHbIE 3aBHCHMOCTH (PH3HYECKHX BeJNHYHH B BHAE Tadaum U
rpaMKOB, YYHUTHIBATD MOTPELIHOCTH, AT BBIBO/IBI MO PE3yNIBTATAM

HCCJICOOBAHHA

IToHuMaHHe  XapaKkTepHBIX  CBOHCTB  (u3HuYeckux  Mopenel
(MaTepHanbHasA TOYKA, aOCONIOTHO TBEPAOE TENO, MOJAEIN CTPOSHHS
rasoB, SKHOKOCTEH W TBEPIOBIX TeN, IJIAHETapHas MOIENb aToMa,
HYKJIOHHasd MOIENb aTOMHOTO Apa) U YMEHHE NMPHMEHATb HX AJA

00bsiCHEHHs! PU3UIECKUX MTPOLECCOB

VMeHue oOBbACHATE du3M4ecKHe MPOLEeCcChl W CBOHCTBA Tel, B TOM
YHCNe H B KOHTEKCTe CHTyaUWH NpaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBJIATH NPHYHHHO-CIIEACTBEHHbIE CBSA3H H
CTpOUTH OOBACHEHHE ¢ ONMOPOH Ha H3YHYEHHBIE CBOHCTBA (PH3HUECKHX

ﬂBHeHHﬁ, dmanecme 3aKOHbI, 3aKOHOMCPHOCTH U MOOCITH

YMmeHue pemartb pacuérHbie 3amaun (Ha Oaze 2 — 3 ypaBHeHmii),
MCTIONB3Ysl 3aKOHBI M (OpMyJbl, CBA3BIBAaKOHE  (DH3HYECKHEe
BEJMYHHBI, B YAaCTHOCTH, 3alHCBIBATh KPATKOE€ YCIOBHE 3a]a4u,
BBIABNATL HENOCTAIOUIME NAHHBIE, BHIOHPATh 3aKOHBI H (DOpMYJIbI,
HeOOXOINHMBIE AN €€ pelleHus, HCTONb30BaTh CIPaBOYHBIC NAHHBIE,
MPOBOAUTL PAcHéTbl M OLEHHBATH PEAJIHCTHYHOCTH [OJYYEHHOTO
3HauUeHHs (PU3NUECKON BEIMYMHBI, YMEHHE ONpPENeNATh Pa3MEPHOCTh

$usznueckoil BeNMYHMHBI, MONYYEHHOH NMPH peLIeHUH 3a1a4H

VMeHHe XapakTepu3OBaTh MNPHHUMIIBI  JEHCTBHS  TEXHHYECKHX
YCTPOICTB, B TOM 4YuCJie OBITOBBIX MPUOOPOB, M MPOMBILLJIEHHBIX
TEXHONOTHYECKUX MPOLIECCOB MO HX OMUCAHMIO, HCTIONb3YA 3HAHHS O

CBOMCTBaX (PU3HYECKHX SBJEHHH M HeoOXoauMble (pu3HUECKHE




3aKOHOMCPHOCTH

10

VYMeHHe HCHIONB30BaTh 3HAaHUA O (PH3HUECKUX ABJEHUAX B
MOBCEIHEBHOH  KM3HM i oDecrieueHns OE€30MacHOCTH  NpHU
obpamieHud ¢  ObITOBBIMM  MpubopaMM W TeXHHYECKMMHU
YCTPOICTBAMH, COXpPaHEHHS 3IO0pOBbS H  CcOOMIOOEHUA HOPM
JKOJOTHYECKOTO MOBEASHHs B OKPYXAWLIeH Ccpene;, NOHHMAaHHE
HEOOXOUMOCTH TNPUMEHEHUA AOCTHXKEHUH (PU3HKH M TEXHOJIOTHH

AJiA palHOHAJIBbHOTO MPHPOAOIIONBE30BAHHA

11

Oneir noucka, npeoOpazoBaHHA U MNPEACTABIEHHA HH(POPMAIHMU
(pu3HYECKOro COAEPXkKAHHA C HCHOJNb30BAHHEM HHPOPMALIOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHII, YMEHHE OLEHUBATb NOCTOBEPHOCTD
nonyueHHOH HHGpOpPMAaLMH HAa OCHOBE MMEIOLIHXCA 3HaHHH H
NOTMONHUTENBHBIX ~ HCTOYHHMKOB, YMEHHE  KCIONB30BaThb  [PH
BBIMOJHEHHH y4eOHBIX 33aHHH HAYYHO-NOMYJSIPHYK) JIUTEPATYPY
dusnueckoro comep:kaHHs, CIPaBOYHbIE MaTepHaNbl, PeCypchbl CETH
HurepHer, BnageHue ©Oa30BbIMH HaBBIKAMH  MNpeoOpa3oBaHHS
HMH(pOPMALIUH W3 OAHOM 3HAKOBOIl CHCTEMbI B APYIVKY, YMEHHE
CO371aBaTh COOCTBEHHBIE NHCBMEHHBIE H YCTHBIE COOOLIEHHS Ha

OCHOBE m—ubopmaumd H3 HECKOJbKHX HCTOYHHKOB




HNEPEYEHDb 3JIEMEHTOB COJAEPXKAHUS, IPOBEPAEMBIX HA OI'D
O ®U3UKE

Kon

IIpoBepsieMbli 21EMEHT COAEPKRAHUS

MEXAHMWYECKHUE ABJIEHUA

[ |

Mexannueckoe aBumkeHue. Marepuanpbnas Touka. Cucrema  orcuéra.

OTHOCHTEILHOCTD ABUKCHUS

PaBHOMepHOE 1 HepaBHOMepHOe JBukeHue. CpenHssi ckopoctb. Dopmyna aist

1.2 BBIYHUCJICHHS CPeIHEeH cCKopocTh: v = S/t
PaBHOMepHOE NpsMOJIMHEHOE IBHKEHHE. 3aBUCHMOCTb KOOpPJAMHATHI Teja OT
BPEMEHHU B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO JBHKEHHS:
13 x(f)=x, +ut
I'paduxu 3aBUCHUMOCTH OT BpPEMEHHM [Jsi MPOEKLUH CKOPOCTH, MPOSKLUU
NepeMeIleHns, IMyTH, KOOPAHHATBI NPU PABHOMEPHOM NPSIMOJIUHEHHOM
JIBUKEHUM
3aBUCHUMOCTb KOOpPAMHATBI Tela OT BPEMEHH B CiIy4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABUIKEHHS
2
Sx) =vo, *t+ac* 2
@opmynbl OIS MPOCKLUU MEPEMEILIEHHUs, MPOEKLUUH CKOPOCTH U TMPOCKLUU
YCKOPEHMsI IIPU PABHOYCKOPEHHOM IMPSMOJIUHENHOM JIBHKEHUU:
1.4 s.(D=y,, t+a 2
: x - Y0x THx T
U.\‘(t) =Upy 0, -1,
a, (f)=canst,
2 2
Uryr — Yiy =20,Sr
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIS NPOEKLHH YCKOPEHHsl, MPOEKLMU
CKOPOCTH, TMPOEKLUU TMepeMeLleHusl, KOOPAUHATBI IPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABUIKEHUU
CpoOonHoe maneHue. Popmylibl, ONMUCHIBaKOIIKWE CBOOOAHOE MajeHUe Tesa Io
1.5 BEpTUKANM (IBHIKEHHE TeJla BHWU3 WJIM BBEPX OTHOCHTENIbHO TIOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHW JUI MPOEKLUUH YCKOPEHWs,




MNPOCKUMUH CKOPOCTH U KOOPAHUHATBLI IIPH CBO60}.'[HOM naac€Huu TE€jaa 110

BEPTHUKAIIU

1.6

CKOpOCTh PAaBHOMEPHOTO [BH)KEHHs Tejla MO OKpykHOcTU. Hamnpasnenue
CKOPOCTH.
@Dopmyna Juisi BBIYUCIEHHs CKOPOCTH 4Yepe3 PajnuyCc OKPYKHOCTH M MepPUOX
obparueHus:

271R

T

LleHTpOCTpEeMHTENIbHOE yCKOpeHHe. HampaBiieHHe LEeHTPOCTPEMHUTENIBHOIO

yckopeHusi. @opMmyJia [uisl BIYMCIEHHS YCKOPEHHS

®Dopmya, CBI3BIBAIOLIAS TEPUO H HACTOTY OOpaleHus:

1

V=T

147

Macca. [TnotHocTs BewecTsa. @opmyna A BEIYUCIEHUS IJIOTHOCTH!

_m
P=7

1.8

Cuna — BekropHas pusnueckas senuuuna. CrnoxxeHue Cui

1.9

Asnenue nnepuuu. Ilepssiii 3akon HeroTona

1.10

Bropoii 3akon HbtoTOHa:
F=m-a

CoHnanpaBneHHOCTb BEKTOPA YCKOPEHHUs Tejla U BeKTOpa CHJIbL, JeHCTBYIOIeH Ha

TEJIO

Pl

Bsaumopneiicrsue ten. Tperuii 3axkon HetoToHa:

F, 21 = ‘ﬁl—»z

1.12

TpeHne ITOKOs1 U TPEHUE CKOJILIKEHU. (I)opmyna AJIsL BBIMUCITIEHHUSA MOYJIsi CUJIbL

TPEHHsA CKOJIbXKCHUA!




113

Hedopmauus Tena. Ynpyrue u Heynpyrue aepopMauuu. 3akOH YIPYroi

nedopmanmu (3akoH I'yka):

F=k-Al

1.14

Bcemupnoe tsarorenne. 3aKOH BCEMHPHOTO TATOTEHHUS:
my -m,
2
R
Cuna tsokecTu. YCKopeHre cBOOOIHOIO NMajeHHs!.

F=G-

Dopmynia st BBIYUCIEHUs CHITbI TskeCcTH BOIM3H nosepxHoctu 3emin: F = mg.
JBmxenne niaaner Bokpyr Connua. [lepsas kocMu4eckas CKOPOCTb.

HesecomocTe 1 neperpysku

115

HNmnynbe Tena — BekTopHas pusnueckasi BeIMUMHa.
p=mo

I/IMl'ly.l'le cuctemsbl Te. M3meHnenne HUMITYJIbCA. I/IMH}’J'H:C CHJIBI

1.16

3aKOH coXpaHeHHsi HMITYJIbCA JUIsi 3aMKHYTON CHCTEMBbI TEJT:
D=myU +in,U, =const

PeakTuBHOE OBHKEHUE

LI#

Mexanudeckas pabora. PopmyJia Uit BBIYUCIEHHS PaOOThI CUJIBL:

A=Fsoosax

MexaHnuyeckast MOIIIHOCTb:

1.18

KuHeTnueckas v oTeHUMa bHast SHEPTHUsL. Cl)opmyna JJIA BBIYUCJICHUS

KHHETHYECKOH YHEPTHH:

2
nmo
Ep=—r

Teopema o kuneTnueckoi sueprun. Popmyna 11 BEIMUCICHH NOTEHLMATbHOMN




SHEPI'uU T€ja, MOAHATOIrO

Haj 3eMIéil:

E,=mgh

1.19

MexaHuyeckasi SHeprusi:

E=E,+E,

3aKOH COXpaHEeHUsl MeXaHHueCcKoii sHeprun. Popmya it 3aKOHa COXPaHEHUs!

MEXaHUYEeCKON SHEPTruH B OTCYTCTBUE CHUJI TPeHuUsi: £ = const.

[IpeBpaienne MeXaHU4ECKOH YHEPTUH MPU HAJTUYHN CHIIbI TPEHHSL.

1.20

[TpocTteie MexaHu3MBI. «30J0TOE MPABUIIO» MEXAHUKH,
Peruar. Momenr cunsl: M - FI.

YcnoBue paBHOBECHS pblyara:
M +M, +..=0
[Topsmxublit u HenoaBwxkHbI Onoku. KIT/ npocTeix MexaHH3MOB,

n= Anonessan

Asarpaqex

1.21

Jasnenue TBEPIOro TENA.

®Dopmyna A5 BHIMUCICHUS AaBJIEHHUS TBEPAOrO Tena:

JaBnenue raza. ATMoc(hepHoe naBieHue.
I'mapocraTuveckoe AaBjieHHe BHYTPH JKHIKOCTH.

d)opmyna A BBIYHUCIICHUA NAaBJICHUA BHYTPH JKUAKOCTH!

P=pgh+Pm,

1.22

3akoH ITackans. 'mapaBnuueckuii npecc

1.23

3akon Apxumena. Dopmynaa Aa8  ONpenNeeHUst BBITAJIKUBAOLIEH

JEHCTBYIOLIEH HA TEJO, MOTPYKEHHOE B )KMIKOCTb HJIH Tas3:

FAps. =pgV

YcnoBue miaBanus tena. [lnaBanue CYI0B U BO3AYyXOIlJTaBaHUE

CHJIBI,




1.24

Mexanudeckue KojeOaHusl. AMl']JIHTyIla, nepuon MW 4acrtora KosieOaHmii.

®Dopmyiia, CBA3bIBAOLIAS YACTOTY U NMEPUOJL KoseOaHui:

V=—
i

1.25

MareMaTuyeCcKMii M MPY>KUHHBIM MasTHUKU. [IpeBpalleHue >SHEpPruu Mpu

KonedaTeIbHOM JIBUKEHUHA

1.26

3aryxaromue kosnedanus. BeinykaeHHble konebanus. PesoHaHc

127

Mexannueckue BoaHbl [IpononpHeie M monepeuHbie BOMHBL JlIMHA BOJHBI H

CKOPOCTb PACTIPOCTPAHEHHUS! BOJHBL

A=v-T

1.28

3Byk. I'poMkocTh M BbICOTa 3Byka. OTpakeHHe 3ByKOBOW BOJIHBI Ha TPAHULIE

nByx cpen. Mudpas3Byk v yapTpasByk

1.29

IIpaxmuueckue padomer

W3mepenue cpeaHeil INIOTHOCTH BELIECTBA;, APXUMENOBOH CHIIBL, JKECTKOCTH
npykuHbl, KO3 uIeHTa TpeHUsi CKOJbKeHHUs, paboThl CHJIbI TPEHMS, CHJIbI
YIIPYTrOCTH;, CpPeIHel CKOPOCTH JBWKEHHsI Opycka IO HAKJIOHHOH IJIOCKOCTH;
yCKOpeHus Opycka TNpH JBWKEHHHM IO HAKJIOHHOW IUIOCKOCTH, 4YacTOThbl H
nepuona KkoneOaHMH MAaTEeMAaTHYECKOTO MAsITHHKA, YacTOTbI M IepHozaa
KoneOaHuil NPYKMHHOTO MasTHUKA, MOMEHTA CHJIbI, JEHCTBYIOILIEro Ha pbIyar;
paboThl CHIIbI YOPYroCTH NPU MOABEME TIPy3a C TMOMOLIBI HENOABHIKHOIO
Onoka; paboThl CHJIbI YIIPYIOCTH TNPU MOABbEME Tpy3a C MOMOLIBIO MOJBUKHOIO
Onoka.

HccnenoBanne 3aBUCHMMOCTH apXUMEIOBOH CHJbI OT 00BbEMa MOTPYKEHHOMN
YaCTH TeJa M OT IJIOTHOCTHU JKUJIKOCTH, HE3aBMCUMOCTH BBITAJIKHBAOLIEH CHIIbI
OT MAacChl TeJa; CHJIbl TPEHUSI CKOJIbIKEHHUS OT CHJIbI HOPMAJIBHOTO JIaBJIEHHS U OT
pona MOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3SHHMKAIOIIEH B MpPYKUHE, OT CTENEHH
neopmannu MpyKUHBL, YCKOpEeHUs: Opycka OT yrjla HAaKJIOHAa HANpPaBISIOLIEH;
nepuoja (4acToTel) KojseOaHHi HUTSHOrO MasiTHUKA OT JUIMHBI HUTH, NepHona
KoneGaHui MpPYKMHHOrO MAsiTHUKA OT MAcChl rpy3a M >KECTKOCTH TPY>KUHBIL,
UCCIeOBAHUE HE3aBUCHMOCTH Mepuoja KojedaHuil HUTSHOTO MAasTHHKA OT

MacCcChbl I'py3a. I‘[posepxa YCJIOBHsI PABHOBECHS pblyara

1.30

Qusuyeckue serenuss 6 Hpupooe: TPUMEPbl ABHKEHUS C PasIUYHBIMU
CKOPOCTAMH B >KHBOH M HEKMBOH MPUPOJIE, AEHCTBUE CHIIbI TPEHHS B IPUPOIE U

TEXHUKE, TPHUIKUBBI H OTIHUBBIL, HABHKCHUE IUIAHET ConHevHOM CHCTEMBI,




PEaKTUBHOE JBHIKEHHE JKMBBIX OPraHU3MOB, PblYark B TeJle YelloBeKa, BIIMSHUE
aTMoc(epHOro JaBJeHUsi Ha JKUBOH OpraHusMm, IUlaBaHWe pbIO, BOCIPHUATHE

3BYKOB ’KMBOTHBIMH, 3€MJIETPACEHHUE, CEHCMHUYECKHE BOJIHBI, LIyHAMH, 3XO

1.31

Texnuveckue ycmpoiicmea: CNMAOMETP, HAaTYMKH TMOJOKEHMS, PACCTOSHHS H
YCKOPEHHMS, AMHAMOMETp, TOALIMITHUKM, PAaKeThbl, pblyar, TMOABMKHBIA U
HEMOABIDKHBIN ONOKH, HAKJIOHHAS IUIOCKOCTb, MPOCTbIE MEXAaHU3MbI B OBITY,
COOOLIAIOIIMECs] COCY/bI, YCTPOMCTBO BOXOMPOBOAA, TMAPABIMYECKHIl MPeECC,
MaHOMeTp, OapoMeTp, BbICOTOMEp, MOPIIHEBOH HAcOC, apeoMeTp, 3XOJIOT,

HCIOJIb30BaHKE YJIbTPa3ByKa B ObITY U TEXHHKE

2 TETJIOBBIE ABJIEHUA
OCHOBHBIE  TMOJIO)KEHUS]  MOJIEKYJIIPHO-KMHETUYECKOH  TEOpHUM  CTPOEHHUs
2.1 BemiecTsa. Mozpenu TBEPAOro, KHUAKOrO M ra3000pa3sHOro COCTOSIHUIT BELIECTBA.
Kpucrannmuaeckue u amopdHeie Tena
- JBuxenne uactul BemiecTBa. CBsA3b CKOPOCTH JIBUKEHUS YacTHULl C
' Temreparypoii. bpoyHoBckoe nswkenue, auddysus
23 CMaunBaHue U KaNTUJUISIPHBIE SABICHUS
24 TeruioBoe paclIUpEeHUe U CKaTHE
2.5 Tennosoe paBHOBECHE
58 BryTpenHnsisi sHeprusi. Pabora W Teruionepenada kKak CrocoObl HW3MEHEeHMs
' BHYTPEHHEH SHEPruu
27 Buapl Tennonepenadn: TEMIONPOBOAHOCTb, KOHBEKLIUS, U3JTyYEHUE
Harpesanue u oxnaxaenue tena. KoaudectBo  TeruioTel.  YjaesbHas
TEMIOEMKOCTb.
2.8
O=cm(t,—t,)
3aKOH COXpPaHEHMs JHEPrHU B TEIIOBBIX MpoLeccax. YpaBHEHUE TEIUIOBOrO
OanaHca:
29
QO+0, +..=0
Ucnapenne u koHaeHcauusi. M3MeHeHHe BHYTpEHHEH 3HEpruv B IpOLEcCe
5 ucnapeHuss W KoHueHcauuu. Kunenue skuakocTd. YjaenpHash —Teruora

napoobpasosanus: L = O/m

2 11

BnakHocTb BO3ayXa




[InaBnenue M Kpucrajuimzauusi. M3MeHeHHe BHYTPEHHEH »JHeprud npu

IMJIaBJICHUHU U KPpUCTAJIJIM3aLIHH. YaenbHas TENIOTA MJIABICHUS

212 5 0
" m
BHyTpeHHsisl 3Heprusi CropaHus TOIUIMBA. Y 1eJbHasl TEII0Ta CrOpaHysl TOTINBA:
213 q=0'm
2.14 [TpuHLMnb paboTel Terosbix asurareneii. KIT/1 Terniosoro asuraress
lIpakmuyeckue pabonor
N3mepenne yaenbHON TENIOEMKOCTH METAJUIMYECKOro LMJIMHAPA, KOJIUYECTBA
TEIUIOTHI, TOJIYYEHHOr0 BOAOW KOMHATHOM TeMmreparypbl (GHKCHPOBAHHOIM
MacChl, B KOTOPYIO ONYLIEH HArpeTblil LHJIHHAP, KOJHUYECTBA TEIJIOTHL,
215 OTAAQHHOTO HArpeTbhiM LIMJIUHAPOM, MOCJIE OMyCKaHHs €ro B BOAY KOMHATHOM
TEMIepaTypbl;, OTHOCHTENbHOH BJIAXXHOCTH BO3/yXa, VJAEIbHOH TEIIOThI
riaBneHus sbjaa.  HMccnenoBaHue U3MEHEHHMs TEMIEpaTypbl BOAbI  IPH
Pa3JIMYHBIX YCIOBMSX, SIBJIEHHs TEIUIOOOMEHa MpH CMELIMBAHUM XOJOAHOH U
ropsi4eil BOJbI, MpoLecca NCnapeHus
Duzuveckue asIeHus 6 NPUpooe. TIOBEPXHOCTHOE HATSIKEHUE U KalUJUIIPHbIE
2.16 SIBJIEHUS] B MPUPOJE, KPUCTaJUIbl B npupoae, nsnydeHue CosHua, 3aMep3aHue
BOZOEMOB, MOpCKHe Opu3bl, 0Opa3oBaHKe POCHI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoiicmea: Kanuuisipbl, NPUMEPbl UCTIONb30BAHUS KPUCTAIIJIOB,
e KMJIKOCTHBIH TEPMOMETD, AATYUK TEMIEPATyphl, TEPMOC, CHCTEMA OTOIUIEHHUS
' ZIOMOB, THTPOMETPBI, MICUXPOMETP, MapoBas TypOHHA, ABHraTelb BHYTPEHHErO
cropaHusi
3 DJIEKTPOMAI'HUTHBIE ABJIEHUA
1 Dnextpusauus Ten. J[Ba BUa 3NEKTPUYECKUX 3apsiioB
32 B3aumoneiicTare 3apsokeHHbIX Tell. 3akoH Kysiona
33 3aKOH COXPaHEHUs HIEKTPUUECKOTO 3apsaa
X Onekrpudeckoe mnosne. Hanpsok€HHOCTh snexTpuyeckoro mnonst. IIpuHumn
> CYNepro3uLK 3EKTPHYECKHX T0Jiei (Ha KaueCTBEHHOM YPOBHE)
s Hocurenn snektpuyeckux 3apsiioB. JIeHCTBUE 3JIEKTPUYECKOro IoNs Ha
' asieKTpudeckue 3apsiabl. [IpOBOAHUKN U AUAIEKTPUKH
3.6 ITocTosnubli 3aekTpUYecKkuil TOK. JlelicTBus snexTpuyueckoro Toka. Cuna Toka.




Hanpsikenue.
I=qt,U=474q

DNEKTPUYECKOe CONMPOTUBJIEHUE. Y IeJIbHOE 3JIEKTPUYECKOE CONMPOTUBIIEHUE!

3.7 R=pl'§S
5% 3akon Oma st yuactka ssiekrpudeckoid uenu: / = U/R
[TocnenosarenbHOE COEIUHEHNE TPOBOAHUKOB!
I,=L; U=U,+U,: R=R +R,
39 [MapannensHOe COenMHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBJICHUS:
U=U;I=I+I;R=21.
Z
CwMmeraHHble COeIMHEH s TPOBO/IHUKOB
506 Pabora u moumnocTe anekrpuueckoro Toka. A = Ult, P = Ul
3axon Jlxoyns — Jlenua:
3.11 0= %R
o Onerr Dpcrena. MarHuTHOe noje MPsSMOrO MPOBOAHUKA C TOKOM. JImHum
' MarHUTHOW MHAYKLIMH
5 1 MarnutHoe mnOJe€ MOCTOSHHOTO MAarHuTa. B3aumopmelcTBHe MNOCTOSHHBIX
' MarHuTOB
3.14 JleificTBE MarHMTHOIO MOJIsi HA MPOBO/IHUK C TOKOM
3.15 Onerrer @apanes. SAsnenue snexkTpomarautHoN nHaykuuu. Ilpasuno Jlenua
llpaxmuyeckue padomut
H3mepeHue  3EKTPUYECKOrO  CONMPOTHBJIEHUS  PE3UCTOPa;  MOIIHOCTU
ANEKTPUUECKOrO TOKA; pabOThI HJEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOIIEr0 B TMPOBOIHHKE

(peBHCTOPI:-l, naMnqua), OT HANpsOKCHWs Ha KOHLAX INMpPpOBOAHHUKA, 3aBUCUMOCTHU
COMNPOTUBJICHUA OT AJIMHBI NPOBOAHHKA, IUIOMIAAW €0 MOMECPEYHOTrO CCUCHUA U

YAEIbHOTO COMPOTHBIICHHUS.




HpOBepKa MpaBuja AJA SJACKTPUYCCKOrO HAIMPAXKCHHA TPU NOCICA0OBATCIIEHOM
COCOMHCHHHW MNPOBOAHHKOB, IpaBHJa OJA CHIBI SJCKTPUYCCKOro TOKa TIIpH

napajyeNIbHOM COeIMHEHHH NPOBOAHUKOB {Pe3UCTOPHI U JIAMITOUKA)

Duszuveckue aICHUA 8 rgpupode: JJNICKTPHUCCKHUE ABJICHHA B a‘rMOC(bepe_,

3.17 SJEKTPUYECTBO JKHBBIX OPraHU3MOB, MarHHTHOE MoJje 3eMnH, apeld monocos,
POJIb MATHUTHOTO MOJIS [UIS )KU3HH Ha 3eMJIe, MOJLIPHOE CHSTHUE
Texnuueckue ycmpo#icmea: 3NEKTPOCKON, aMmepMeTp, BOJBTMETp, peocTar,
CUETUYMK  3JIGKTPUYECKOH  SHEPTHH,  SNEKTPOOCBETUTENbHbIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE anexTponpudopsl (npumepsi), 3JIEKTPHHYECKHE
NPEAOXPAHHTENH, 3JIEKTPOMATHUT, 3JIEKTPOABUIATE]b MOCTOSHHOIO TOKA,
reHepaTop MOCTOAHHOTO TOKa
3.19 DaexTpoMarHuTHbIE BOJHEL IlIkana 31eKTPOMarHUTHBIX BOJIH
3.20 Jlyuepaa Mogenb ceeta. [IpaMonrHeliHOe pacnpoCTpaHeHHe CBeTa
321 3akoH oTpaxkeHHs cBeTa. [Inockoe 3epkaio
3.22 IIpenomnenue cBeTa. 3aKOH NMPEIOMICHHA CBETA
323 Hucnepcus ceeta
o Junza. Xoa nyueii B iuH3e. PokycHOE paccToAHHe NHH3bL. ONTHUYECKAs CHNA
’ nuH3bl: D = 1/F
3.25 I'na3 xax onTuyeckas cucreMa. Onruyeckre npudopel
Hpaxmuvecxue padomer
H3mMepeHue onTHYeckol cuibl cobuparolleil JUH3bI, POKYCHOTO pacCTOSAHHA
cobuparoLieil THH3bI (O CBOMCTBY PaBEHCTBA Pa3MepoB MpeAMeTa U H300paskeHu,
396 KOTZa NPEIMET PacroNIOKeH B IBOHHOM (POKyCe), MOKA3aTelst NPEJIOMIIEHHS CTEKJIA.
' Hccnenosanne  cBoiicTBa  HM300paXkeHHs, MONYYEHHOrO €  IOMOIIBIO
cobuparoLeil JUH3bI, H3MeHeHUs (OKYCHOTO pacCTOAHHUS ABYX CIIOKEHHBIX JIMH3,
3aBHCHMOCTH yIJa MpeNoMNIeHHs CBETOBOIO Jy4a OT yIila MajieHHWsA Ha IpaHuue
«BO3AYX — CTEKJION»
397 Duzuveckue senenun 8 npupode: 3atmeHHs ConHua W JIyHbl, LBeTa Ted,
. ONTHYECKHE ABJICHUS B aTMocdepe (uBeT Heba, pedpakuus, pagyra, MHpPax)
. Texnuveckue ycmpoticmea: OUKM, TepUCKomn, QoToanmapar, ONTUYECKHE
328 CBETOBOIBI
4 KBAHTOBBIE ABJIEHHUA
i1 PagnoaktuBHOCTE. Anb(a-, Oera-, raMMa-usnydeHus. Peakuun anpda-u Oera-

pacmana




42 Onbitsl Pesepdhopaa no paccednuro anbda-uyactuu. [InanerapHas mogens aTomMa

4.3 Cocras aromHoro siapa. Hzorormnsl

4.4 Ilepuon nonypacnana aTOMHBIX sSAep

4.5 SAnepHbie peakLuy. 3aKOHBI COXPAHEHHUS 3apAA0BOrO U MACCOBOIO YHCE
Dusuveckue A6IeHUA 6 NPUpoOe: eCTECTBEHHBIH PaoHOAKTUBHBINA  (OH,

4.6 KOCMHYECKHE JIy4YH, paJHOaKTHBHOE W3JIyueHHe TPUPOOHBIX MHHEPANOB,
ACHCTBHE PAJHOAKTUBHBIX U3JIYYEHUH HA OPraHH3M HY€JIOBEKa

47 Texnuyeckue yempoicmsdq. CEKTPOCKOI, HHAHBHAYANIbHBIH NO3HMETP, KaMepa

BHJ'IbCOHa_, AOCpHadA SHEPreTHKaA
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