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MOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3MKe HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
COCTaBJICHA HAa OCHOBE IMOJIOKEHUN M TPEOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW OOpa30BaTEIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 000, a Takke c yu€rom QeaepanbHO pabouel TPOrpaMMbl
BocniuTanus U KoHnenuu npenoiaBanus yueoHoro npeamera « Dusmkay.

[Iporpamma mo ¢u3MKe HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
COCTaBJICHA HAa OCHOBE IMOJIOKEHUN M TPEOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW OOpa30BaTEIbHON MPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC OO0, a Takke ¢ yueroM (QeaepaabHO pabouel TPOrpaMMbl
BOCITUTAHUS U KOHIIEIIINHU MIPENoIaBanus yueOHoro nmpeamera «Dusukay.

Copepxanue mnporpamMMbl 1o (U3HMKE HaIpaBieHO Ha (OPMHpPOBAHUE
€CTECTBEHHOHAYYHON TPAaMOTHOCTH OOYYaIOIIUXCS W OPraHU3aIfi0 W3y4YeHUs
bu3NKN Ha JeATEIHLHOCTHOM OCHOBE. B mporpamme mo (Qu3uke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOTO mpeameTa B peanusanuu TpedboBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM W MeETallpeAMETHBIM pe3yJibTaTaM OO0ydYeHus, a
TaK)K€ MEXIIPEJIMETHBIC CBS3U €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMUs.

[Iporpamma 10 (¢u3MKe yCTaHABIWBAET paclpeaesieHne y4eOHOro
MaTepuaiia To rojaMm oOyuyeHus (MO KiaccaM), MpeiaraeT NPUMEPHYIO
MOCIICIOBATEIPHOCTh HW3Y4YEHUSI TEM, OCHOBAaHHYIO Ha JIOTHKE pPa3BUTHUA
MPEIMETHOTO COACPIKAHUS U yUeTe BO3PACTHBIX OCOOCHHOCTEH 00yJarOIINXCS.

[Tporpamma mo ¢usuke pazpaboTaHa C IEIbI0 OKa3aHHS METOIMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®usuka SBISETCA CHCTEMOOOPA3yIOIIMM JJII E€CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, TMOCKOJIbKY (U3UYECKHME 3aKOHBI JIE)KAaT B OCHOBE
IPOILIECCOB U SIBJICHUM, HM3ydyaeMbIX XUMHUEH, OWONOrueid, acTpOHOMHEH u
¢dbusnueckoii reorpaduieii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, MPEAOCTaBIACT Haubosiee SCHbIE OO0pas3Ibl MPUMEHEHHUS HAYYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0C00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa U3 rIaBHBIX 3a7a4 (PU3HYECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
o0pa3oBaHUsI COCTOUT B ()OPMHUPOBAHUN €CTECTBEHHOHAYYHOU TPAMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcsl.

Nzyuyenne ¢usukun Ha 0a30BOM ypOBHE MpEIOJaracT OBJIAJICHUE
CJIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIONTUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETHPOBATH JAHHBIC U MCIIOJIH30BATh HAYUYHBIE JI0KA3aTEIHCTBA

JUTSI TIOJTYY€HUSI BBIBOJIOBY.

[enmn wm3ydeHus (PU3MKKA HAa ypOBHE OCHOBHOrO OOIIEro 0Opa3oBaHHS
OTIpe/IeiCHbl B KOHIICTIIIMM TPEnoaaBaHusi yueOHoro mpenmera «Dusuka» B
oOpasoBarenbHbIX opranm3anuax Poccuiickoit denepaiuu, peanu3yrONux
OCHOBHBIE 00111€00pa30BaTeIbHbBIE TPOTPAMMBI.

[enun n3ydenust GuU3UKU:

e TMpuOOpEeTEHHE MHTEpECa U CTPEMIICHHS OOYydYaloIMXCsS K HayYHOMY
U3YYCHUIO TIPUPOBI, PA3BUTHE WX HHTEIJICKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE TIPEJACTABJICHWA O HAYYHOM METOJE T[IO3HAHHUS U
dbopMHUpOBaHUE WCCIIENOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM
SIBJICHUSIM;



dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUEe MPEACTABICHUN O POJIM (PU3MKHU JUIS PA3BUTHS APYTUX
CCTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIL;

pa3BUTHE TMPEJACTABICHUH O BO3MOXHBIX cepax  Oymymiei
po¢eCCHOHATILHOM JISITEIIbBHOCTH, CBI3aHHON ¢ (PM3HKOH, ITOATOTOBKA
K JJaJIbHEUIIIeMy OOyYEeHHUIO B 3TOM HalpaBICHUMU.

JlocTKeHHE ITHX IIEJICH MporpaMMbl 1Mo (pu3uKe Ha ypOBHE OCHOBHOTO
o01iero 006pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

npuoOpeTeHre 3HAaHWW O JIUCKPETHOM CTPOCHHUU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AMEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJIICHUSIX;
IpUOOPETCHHE YMEHUH ONMMCHIBATh U OOBSICHATH (PU3MUCCKUE SBIICHHS
C UCTIOJIb30BAHUEM TOJTyUYCHHBIX 3HAHUM;
OCBOCHHE METOJIOB PEIICHHUs] TMPOCTEHIINX PpacCYETHBIX 3a1ad C
UCIIOJIb30BaHUEM (bu3HIecKuX MOJIeTIeH, TBOPUYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE yMEHUW HAOIIOMAaTh TPHUPOIHBIC SBICHUS W BBIMOJIHATH
OTIBITHI, JTAOOPATOPHBIC PAOOTHI U IKCIEPUMEHTAIBHBIE UCCIEIOBAHUS
C UCTIOJIb30BaHMEM U3MEPUTEIHHBIX TPHOOPOB;
OCBOCHHE TMpUEMOB paboThl ¢ wuHPopManuend  (HUIUIECKOTO
colepKaHusl, BKIOYas WHGOPMAIMIO O COBPEMEHHBIX JOCTHKEHUSIX
bu3KKYN, aHAIU3 U KPUTHYECKOE OIlEHWBaHUE UH(OpMAIINK;
3HAKOMCTBO CcO  cdepamMu  TpodecCHOHANBHON  JESTEIHHOCTH,
CBS3aHHBIMM C  (U3UKOH, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKECHUAX (PU3UIECKON HAYKH.

OO0miee 4yuCIO YacoB, PEKOMEHJOBAHHBIX IJIsi M3y4deHUs (U3MKU Ha

6a3oBoM ypoBHe, — 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B Heel), B 8
Kiacce — 68 yacoB (2 waca B Henento), B 9 kmacce — 102 wyaca (3 yaca B
HEJIEIII0).

[Ipennaraemsriii B mporpamme 1o ¢Gu3HuKe NepeueHb J1a00paTOpHBIX padboT
U OIBITOB SBJSCTCS PEKOMCHIATEIBHBIM, YYHTEIb JI€IaeT BHIOOp TIIpH
NPOBEJCHUH JIA0OPATOPHBIX pPadOT W ONBITOB C YYETOM HHIUBUIYaTbHBIX
0COOCHHOCTEH  OOydYalolmUXCs, CIHCKAa JOKCICPUMEHTAIbHBIX  3aJIaHHMH,
npeTaracMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 10 (PU3HKE.



COJEPXAHME OBYUYEHUA

7 KIIACC
du3uka 1 e€ poJib B MIO3HAHUU OKPY/KAKOLIEro MUpa.

®dusuka — Hayka o npupoze. SAsneHus npupoasl. PU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TECILUIOBBIE, JIICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BeauunHbl. M3Mepenue usnyeckux BenuuuH. Ousmdeckue
npubopsl. [lorpemHocTs n3Mepennii MexayHapoHasi CUCTeEMa €IMHHII.

Kak ¢wusuka u Jpyrue ecTEeCTBEHHbIE HAyKH M3YYalOT MPUPOIY.
EcTecTBeHHOHAYUYHBIN METO/ MO3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKCHHE THUIIOTE3, JKCIOEPUMEHT IO IIPOBEPKE TUIOTE3,
oObsicHeHne HabmomaeMoro spieHus. Onucanue (QU3NYECKUX SBICHUNU C
IIOMOIIBIO MOJIEIIEN

Hemoncmpayuu.
1. MexaHHU4YeCKHUEe, TEIUIOBBIC, AJIEKTPUYECKUE, MarHUTHBIE, CBETOBBHIC
SIBJICHHUSL.

2. dusuveckue npubOOPHI U MPOIEAYpa NPSIMBIX H3MEPEHUN aHAIOTOBBIM
U 1T POBBIM PUOOPOM.

Jlabopamophuie padbomost u onvimol.

Omnpenenenue 1eHbl IeJICHUS IIKaIbl U3MEPUTEITHLHOTO TTprbOopa.

N3Mmepenune pacCTOSHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoOB MajbIX TEJ.

M3mepeHue TeMrneparypbl MpU MOMOIIM KUAKOCTHOIO TEPMOMETpaA U

JaTYNKA TEMIIEPATYPHI.

[IpoBeneHue uccnenoBaHus 1Mo MPOBEPKE TUIOTE3bI: JaIbHOCTh MOJIETA

IIapyKa, MYyIMIEHHOTO TOPH30HTAIBHO, TEeM OOJbIle, 4YeM OOJbIIe

BBICOTA ITyCKA.

IlepBoHaYaIbLHBbIE CBEACHNUS O CTPOEHNH BellleCcTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIIHNE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmxenue dacTtul BemiecTBa. CBSI3b CKOPOCTH ABMKEHHSI YacTHUI[ C
TeMrieparypoil. bpoyHoBckoe nBmxkenue, nuddysusa. BzanmoaelicTBue 4acTHIl
BEILIECTBA: IPUTSKEHHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U
TBEPJIbIX (KPUCTAIIIMYECKUX) Tell. B3auMOCBSI3b MEXKy CBOWCTBAMHU BEILIECTB B
pa3HBIX arperaTHbIX COCTOSIHUAX M HX AaTOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oco00EeHHOCTH arperaTHhIX COCTOSTHUM BO/IBI.

Hemoncmpauuu.

1. HalGmronenune OpOyHOBCKOTO JIBHIKCHHSI.

2. HabGmonenue nuddysum.

3. HaGmionmenue  siBaeHUl, OOBSICHSIONUXCS  MPUTSIKECHUEM WU

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

1. OueHka jauamMeTrpa aroMa METOJOM PSAI0B (C UCIOJIb30BaHUEM

dboTorpaduii).

2. OmbITHI O HAOIOACHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OmbIThI MO 0OHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JBukeHre U B3aMOJeiCTBHE TeJl.

ahrwbd=
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Mexanunueckoe ABHKeHUE. PaBHOMEPHOE M HEPAaBHOMEPHOE JIBUKCHHUE.
Ckopoctb. CpeliHsisi CKOPOCTh NP HEPABHOMEPHOM JBUKEHHU. PacueT mytu u
BPEMEHHU JIBUKEHUS.

SBnenue nHepunu. 3aKOH MHEpUUHU. B3aumopaeiicTBue TeNl KaK MpUYMHA
M3MEHEHUsSI CKOPOCTH IBIKEHHMS Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €AUHULIE
o0beMa BelecTBa.

Cuita Kak XapakTepHUCTHKA B3auMoaeicTBUs Ten. Cuia ynpyrocTy U 3aK0H
['yka. I3mepeHune cuibl ¢ MOMOIIBIO JUHAMOMETPA. SBIICHUE TATOTEHUS U CUJIa
Tsokectd. Cuna TsSKECTH Ha Jpyrux IwiaHerax. Bec tenma. HeBecoMmocTsb.
CnoxxeHue CcuJjl, HalpaBJICHHBIX MO OJHOW MpsiMOil. PaBHONEWCTBYIOIIASA CHIL
Cuna TpeHusa. TpeHue CKOJBXKEHHS U TpeHHE MOoKos. TpeHwe B mpupoae u
TEXHHUKE.

Hemoncmpayuu.

HaGnronenne MexaHnuecKoro JIBIKECHUS TeTa.
N3Mepenune CKoOpoCTH MPSMOJIMHENHOTO ABUKECHUS.
HaGnronenue siBneHust HHEPIIUH.
HaGnronenne n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEHUE Macc MO B3aUMOJICUCTBUIO TEIL.
CrnoxxeHue cuji, HalpaBJIEHHBIX MO OJHOM MPSIMOM.
JIaﬁopamopubze pa60mb1 u onvimol.
1. OmpeneneHue CKOPOCTH PpPaBHOMEPHOrO JABWKEHHs (IIapUKa B
KUIKOCTH, MOJIEITH SJIEKTPUIECKOTO aBTOMOOUIIS U TaK Jajee).
2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBKEHUS OpyCKa WM MIapHKa 10
HaKJIOHHOM IIOCKOCTH.
3. Onpexnenenue MIOTHOCTH TBEPAOIO TEA.
4. OmBITHI, TEMOHCTPHUPYIOUTUE 3aBUCUMOCTh PacTsDKeHHS (nedopMariim)
NPY>KUHBI OT TPUIOKEHHOUN CHUIIBI.
5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTbh CHJIbI TPEHUSI CKOJIbKECHUS
OT Be€ca Teja U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.
JJaBieHue TBEPABIX TeJl, }KUIAKOCTEH U ra3oB.

Hanenue. CriocoObl yMEHBIICHUS W yBEIMYCHUs JaBicHUs. JlaBrneHue
raza. 3aBHCHMOCTb JaBJICHHS raza oT oObeMa, Ttemmeparypsl. llepemada
JABJICHUS] TBEPABIMU TEJIaMHU, >KHAKOCTAMH U Tra3aMu. 3akoH [lackais.
[THeBMaTHUeCcKre MAaIIWHBI. 3aBUCHUMOCTb JaBJICHUS JKHJIKOCTH OT TITyOWHBI.
['unpocratnuecknii mapamokc. CooOmrarommecss cocyasl. [ uapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmocdepHoe naBieHue. [[puurHbI CyIecTBOBaHUS
BO3yIIHON 00omouku 3emun. OnbiT Toppuuennu. U3meperne atMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO JABJICHHSI OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 175t u3mMepenus aTMoc(hepHOTO TaBJICHHUS.

JleicTBHe KMAKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX TeEJoO.
BrirankuBaromas (apxumenona) cwia. 3akoH Apxumena. I[lmaBanue Ted.
BoznyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JABJIEHUA ra3a OT TeMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.
CooOmraronyuecst COCyIbl.

['mapaBnuyueckuil mpecc.

[IposiBnenne nericTBusi aTMOc(hepHOTO AaBICHHUS.

oOoRrLN=
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6. 3aBUCHMOCTbH BBITAJIKMBAIONIEH CHUJIBI OT 00BhEMA MOTPYKEHHOW YacTh
T€JIa U INIOTHOCTH KUJIKOCTH.
PaBeHCTBO BhITANKUBAOIIEN CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcmoBue T1UIaBaHWsA TEN: IUIABaHWE WJIM NOTPYKEHUE TeEl B
3aBHCUMOCTH OT COOTHOLLIEHUS IUIOTHOCTEMN TEJIA U )KUIAKOCTH.

Jlabopamopnuie padbomost u onvimol.

1. WccnemoBanue 3aBUCMMOCTHM Beca Tela B BoAe OT 00bEMa
MOTPYKEHHOM B )KUJAKOCTh YaCTH TEJIA.

2. OmnpezneneHue BBITAIKUBAIONIEH CHJIbI, JCHCTBYIOIIEH Ha Telo,
IIOrPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIECH CHJIbI, JECUCTBYIOIIEH HA
TEJIO B JKUJKOCTH, OT MacChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH CHIIBL,
JEHUCTBYIONIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTrPYyKEHHOU B
YKHAJIKOCTb YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU U
OIpeAeIIeHUE €€ TPy30H0AbEMHOCTH.

PaGora u MOIIHOCTb. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocThie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [IpumMeHeHue mnpaBuiia paBHOBECHS pbldyara K OJIOKY.
«3omnoroe mpaBuio» mexaHnuku. Kosdduiment nonesnoro nerctus (manee —
KIIJI) mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas »sHeprud. KuHernueckas W NOTCHIMAJIbHAS DSHEPIHUS.
[IpeBpaiieHue OJHOTO BHJIAa MEXAHMYECKONM HHEPrUM B JPYrol. 3aKoH
COXPAaHEHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophuie padbomot u onvimol.

1. Ompenenenue paOOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBUKCHUU

TeJIa 110 TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue yCIOBUM PaBHOBECUS pblyara.

3. Nsmepenne KII/] HakIOHHOM IIOCKOCTH.

4. W3ydyeHue 3aK0HA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.

8 KIIACC

N

TenioBble ABJICHUS.

OCHOBHBIC TOJIOKEHHUSI MOJICKYJISIPHO-KHHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJ. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUST MOJIEKYJIIPHOKUHETHUYECKON TEOPHH.

Mopaenu TBEPAOro, KUIAKOTO W Ta3000pa3HOrO COCTOSHHM BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsCHEHNE CBONCTB Ta30B, KUIKOCTEH
Y TBEPHABIX TEJ HA OCHOBE IOJIOKEHUUW MOJICKYJIAPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHU€ U KaMWUISIPHBIC SIBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsizb TeMnepaTypbl CO CKOPOCThIO TEIJIOBOTO ABUKCHUS
yactull. BHyTpeHHss 3Heprus. CrnocoObl M3MEHEHHS BHYTPCHHEH SHEPIUH:
Terionepeaaya u COBEPIICHUE padoTHI. Bunsl TEIJIONEepEeAaun:
TETJIOMPOBOHOCTh, KOHBEKIIUS, U3JTyYCHHE.

KomnnuecTBo Temiorel. Y aenpHas TEMIIOEMKOCTD BelleCTBa. Tenm1oo0MeH 1
TEIIOBOE paBHOBECHE. YPaBHCHHE TEIUIOBOro OamaHca. IlnaBimeHume w
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JbHAS TEIJIOTa IJIABJICHUS.



[TapooOpazoBanue u konaeHcanus. Mcnapenne. Kumnenne. YaenbHas Terora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUA.

BrnaxnocTh BO3ayXAa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUsl.

[Tpunauner padotel TeruioBbix aurareneid KIIJ[ temmoBoro nBuratesns.
TerutoBble IBUTaTENIN U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Hemoncmpauuu.

Ha6nronenne 6poyHOBCKOTO JIBHKECHHSI.

Habmonenne nuddysun.

Habmronenue sBIeHU cMaYMBaHKS M KaIMIISIPHBIX SIBJICHUH.
HaGnronenue TemioBoro pacumpeHus Te.

W3meHeHune naBiaeHus raza npyu M3MEHEHHH 00bEMa M HATrPEBAHUH WIIH
OXJIKICHUU.

[IpaBuna n3MepeHus: TeMIIEpaTyphl.

Bunbl Tenonepenayn.

OxtaxkaeHue Ipyu COBEPIIICHUHU padOTHI.

Harpeanue npu COBEepILICHHH paOOThI BHEIIHUMHU CUJIAMH.

10 CpaBHEHUE TEMITOEMKOCTEN pa3IM4YHbIX BEIIECTB.

11. HabnroieHre KuteHusl.

12. HaGnroieHre MOCTOSTHCTBA TEMIIEPATYPhI MPH TUTABJICHHH.

13. Mojenu TeIIoBBIX ABUTATEIICH.

Jlabopamophuie padbomot u onvimol.

1. OnBITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.
2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIU caxapa.
3. OmnbITHI 110 HAOTIOJEHUIO TEIVIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U
TBEPBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPUIIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro
00BbEMa 1 HArPEeBaHUS WM OXJIAXKICHUSI.

6. IlpoBepka THMNOTE3bl JHHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA

KUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIIepaTyphbl.
7. HaOmonenue w3MeHEHWS BHYTPEHHEW DHEPrUu Tejina B pPE3yJibTare
TETIonepeau U padOThl BHEITHUX CHUJI.

8. HMccrnenoBanue siBJICHHS TEIJIOOOMEHA MPU CMENIMBAHUU XOJOTHON U

ropsityer BOJIBL.

9. OnpeneneHue KOJIMYECTBA TEIJIOThl, IOJYYEHHOIO BOJOH IIpHU

TEMI000MEHE C HArPEThIM METAJUTMUYECKUM IIVITHHIPOM.

10. Onpenienenre yaenbHOM TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca uCrapeHus.

12. Onpe,ueneHI/Ie OTHOCHUTEIBbHON BJIA)KHOCTH BO3QyXa.

13. OnpenenexHue yAenabHOM TEMIOTHI IJIaBICHUS JIbJIA.

JJleKTpU4YecKre U MATHUTHBIE SIBJICHHS.

DnekTpu3anus Ten. JIBa poja siekTpuuecKkux 3apsioB. BauMonaelictBue
3apspKeHHbIX Tell. 3akoH KylioHa (3aBUCHMOCTh CHJIBI  B3aHMOJIEHCTBUSA
3apsHKEHHBIX TEJT OT BEJIUYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

DnekTpuueckoe noiie. Hanpsk€HHOCTh 3nekTpudeckoro nosst. [Ipunmun
CYyNEPHO3ULINH JIEKTPUUECKUX TTOJIEH (Ha KaY€CTBEHHOM YPOBHE).

ahwbd=
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Hocurenu »snekTpudeckux 3apsgoB. ODJIEMEHTApPHBIA 3IEKTPUUYECKUI
3apsin. Ctpoenune aroMa. [IpoBOAHUKM M JUAIEKTPUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUSA 3JIEKTPUUYECKOIO TOKA.
VCTOYHMKH TIOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuiaa Toka. OJJNEKTPUUYECKOE  HAMPSHKEHUE.
ComnpoTuBIE€HUE NTPOBOJHMKA. YAEIbHOE CONPOTHBJIECHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnenoBaTenbHOE W MapaljIebHOE COEAMHEHUE
ITPOBOIHUKOB.

PaGota u MoOIHOCTH 3iEKTpUYEeCKOoro Toka. 3akoH Jlxoyns—JIeHma.
DNeKTpUYecKue IEend M TMOTPEOUTENN DJIICKTPUUECKOW HHEPTruu B  OBITY.
KopoTkoe 3ambIkaHue.

[loctosiHHBIE ~ MarHuThL. B3anMOJENCTBHE TMOCTOSIHHBIX  MAarHUTOB.
MaruutHoe mnone. MarauTHoe mnojie 3eMJIM U €ro 3HaueHue JJis JKU3HU Ha
3emne. OnbIT OpcTena. MarHuTHoe moJie 3JeKTpudeckoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C
TOKOM. DIEeKTPOIBUTATEIb IIOCTOSIHHOTO TOKA. Hcnonb3oBanue
AIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBleHHE BIEKTPOMAarHUTHOW WHAYKuuu. IlpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl MOMYYEHUS AICKTPUUYECKOW JHEPrHUU.
DNEKTPOCTAHIIMHI Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3JEKTPUYECKHX 3aps0OB U B3aUMOJICVCTBHUE 3apsiKEHHBIX

TelL.

3. YCTpOWCTBO U AEUCTBHUE IIEKTPOCKOIA.

4. DIEKTpOCTaTHYECKass MHIYKIU.

5. 3aKOH COXpPaHEHHUS IEKTPUUYECKHUX 3apsiA0B.

6. IIpOBOJHHMKH U AUDIEKTPUKH.

7. MopnenupoBaHUe CUIIOBBIX JJUHUH DJIEKTPUUECKOTO ITOJIS.

8. M CcTOYHMKHM IOCTOSIHHOTO TOKA.

9. JlencTBUA 3JIEKTPUUECKOTO TOKA.

10. DIIEKTPUYECKUM TOK B KUIKOCTH.

11. I'a30Bb1M pa3psa.

12. I3MepeHue CUITbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3JIEKTPUUECKOTr0 HAIIPSKEHUS BOJIbTMETPOM.

14. PeocTar 1 Mara3uH COIPOTUBIICHUMN.

15. B3auMo1eicTBHE TOCTOSIHHBIX MAarHUTOB.

16. MoennpoBaHre HEBO3MOKHOCTH Pa3JICJICHUS MMOJIOCOB MarHuTa.

17. MoennpoBaHHEe MAarHUTHBIX MOJIEW OCTOSIHHBIX MArHUTOB.

18. OnbIT Dpcrena.

19. MarHuTHoE 1oJje ToKa. DIEKTPOMArHHuT.

20. JlericTBME€ MarHMTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.

21. DNEKTPOABUTATEINb TOCTOSSHHOTO TOKA.

22. McciienoBaHue SIBJICHUS AJIEKTPOMAarHUTHON MHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTb HAIlPaBJICHUs] WHIYKIIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUS.
25. DNEKTpOoreHepaTop MOCTOSSHHOTO TOKA.
Jlabopamophuie padbomot u onvimol.



1. OnpITBl TO HAONIOACHUIO DJIEKTPU3AIMU TeNl HMHAYKIHEH U TpH

COITPUKOCHOBEHUMU.

2. WccnepgoBaHue NOEUCTBUSA 3JIEKTPUUYECKOTO TOJIA HA MPOBOAHUKH U
JUBJIEKTPUKHU.

3. COopka u rmpoBepka pabOThI ITEKTPUIECCKON 1T MOCTOSTHHOTO TOKA.

4. V3mepeHue U peryanpoBaHUE CHUIIbI TOKA.

5. W3mepeHue u peryaupoBaHUE HAMPSHKEHUSI.

6. HccienoBanne 3aBUCHMOCTHM CHJIbI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT
CONPOTUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD AIEKTPUYECKOTO

COITPOTUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOLIAJAN MONEPEYHOTO
CEUCHUS U MaTepuaa.

8. IIpoBepka mpaBuiia CIIOXKEHUS HANPSIKEHUM IPU IOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyisi CWJIBl TOKA MPU MApPaJIEIbHOM COCIUHEHUU

pE3UCTOPOB.

10. Onpenenenne pabOTHl  AICKTPUYECKOTO TOKA, HUIYIIETO 4Yepes
pe3uctop.

11.0npe,£[eneHI/Ie MOIIHOCTH JJICKTPUYECCKOI0 TOKa, BBIIACIIEMON Ha
pe3ucrtope.

12. UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT
HaIpsHKEHUS Ha HE.

13. Onpenenenue KII/] narpeBarensi.

14. MccnenoBanne MarHUTHOIO B3aUMOJIEVCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. I3yuyeHre MarHuTHOTO TIOJs IOCTOSIHHBIX MAarHUTOB IIPU  UX
00BEIMHEHUH U PA3/ICIICHUN.

16. ccinenqoBanvue JEUCTBUSL DJIEKTPUYECKONO TOKAa HA MAarHUTHYIO
CTPEIIKY.

17. ONBITHI, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTyIIKA C TOKOM M MarHura OT CHJIBI TOKa W HaIlpaBJICHHUS TOKAa B
KaTYIIKE.

18. I3yueHne AeNCTBUS MAarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHUE U U3y4eHHE PAOOTHI DJICKTPOABUTATEIIA.

20. U3mepenue KII/I anekTpoaBurareibHOM yCTaHOBKH.

21. OnbITEl 1O MCCIEAOBAHUIO SIBJICHUSA 3JIEKTPOMArHUTHOW WHIYKIIMH:
VICCJICIOBAHUE U3MECHEHUM 3HAYCHUS W HAIPAaBJICHUS WHAYKIIMOHHOTO

TOKaA.
9 KUIIACC

MexaHnn4yeckue siBJICHUS.

Mexanunueckoe ABWXKEeHUE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTEIBHOCTh MEXaHWYECKOI'0 ABWKEHHUS. PaBHOMEpHOE MPSAMOJMHEHHOE
newxenne. HepaBHomepHoe mnpsiMonuHeliHOe aBuxkeHue. CpenHss
MTHOBE€HHAsI CKOPOCTb TeJla IPU HEPABHOMEPHOM JBH>KECHUHU.

VYckopenue. PaBHOyCKOpeHHOE TpsSIMONMHEHHOE nBmKeHne. CBoOOgHOE
najgenue. OnbiThl [anumes.

PaBHOMepHOE nBMXKEHUE 1O OKpYkHOCTHU. [leproa u yacTtora oOpalieHus.
JlnneriHas v yriioBast CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBrii1 3axkoH Hprorona. Bropou 3akoH Hsrortona. Tperuin 3akoH
Herorona. [IpuHumn cynepno3uuuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cHiia TPEHUSI CKOJIbKEHHS,
CHUJIa TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTECHHsI. Y CKOPEHHE CBOOOTHOTO
najeHus. J[Buxenue mianeT Bokpyr ComHua. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecne maTepuasibHOW  TOYKH. AOCOIMIOTHO  TBEPIOE  TEIO.
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIIEHHOM OCBhIO BpalleHUs. MOMEHT CUIIBI.
LleHnTp TsKECTH.

NUmnynee Tena. W3Menenue wumnynbca. HMmmynsc cuiibl.  3akoH
COXpaHEHHS UMITYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckas pabora W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTOCTH,
TpeHus. CBsi3b dHEpruu u padoThl. [loTeHIIManpHass SHEPTUs Teja, MOIHITOTO
HaJl MOBEPXHOCTHIO 3eMud. [loTeHnumanbpHass SHEPIUS CXKATOM IPYKUHBL.
Kunernueckas sneprus. Teopema 0 KHUHETUYECKOM SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUM.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYeCKOro JBIKEHUS Tella OTHOCUTEIHHO Pa3HBIX

TEJI OTCYETA.

2. CpaBHeHuE NyTeld U TPACKTOPHUI ABUIKEHUSI OJHOTO M TOTO K€ Teja
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHune CKOpOCTH U yCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHUSL.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.

HaGnronenue nBmkeHus Tena mo OKpyKHOCTH.

HaGnronenne mexaHWYeCKuX SIBICHUH, MPOUCXOSANIUX B CHUCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUH

OTHOCUTEIHHO KaOMHEeTa (PU3KKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U JIEUCTBYIOLIEH Ha HETO
CHUJIBI.

8. HaOmronmenue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEIL.

9. M3MeHeHue Beca Tena Npu YCKOPEHHOM JBHXKEHUH.

10. [lepegaya nmnyJibca npu B3auMOJEHUCTBUAM TEI.

11. IIpeoOpazoBanus SHEPTUH NTPU B3AaUMOJICHCTBUH TEII.

12. CoxpaHeHHEe UMITYJIbCa IIPU HEYNPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHHEe UMITYJIbCa MPU a0COIIOTHO YIPYrOM B3aUMOICHCTBUU.

14. HaOmroneune PCAaKTUBHOI'O IBHUKCHHUS.

15. CoxpaHeHHe MEXaHWYECKON YHEPTUU IIPU CBOOOTHOM TaJICHUH.

16. CoxpaHEHHE MEXAHUYECKOM »HHEPruM MNpH JIBHXKEHUU Tela MOJl
JEUCTBUEM ITPYKUHBI.

Jlabopamopnuie padbomot u onvimol.

1. KoHcTpynpoBaHue Tpakrta sl pa3roHa v JajJbHENIIEr0 PaBHOMEPHOIO
JIBUXKEHHUSI IIapUKa WU TEIICKKHU.

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJIBKECHHS OpyCKa WIIM JBHKCHHS
IapUKa 10 HAKJIOHHOM IIOCKOCTH.

3. OmpezneneHue yCKOpeHUs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHUU IO
HaKJIOHHOM IIOCKOCTH.

4. HccnegoBaHue 3aBUCHMOCTH IIyTHU OT BPEMEHHU IPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

5. TlpoBepka THUIOTE3BI: €CIW TMPU PABHOYCKOPEHHOM JBWXCHUH 0e€3
Ha4aJIbHOM CKOPOCTH IYTH OTHOCSATCS KaK Psifi HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.
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6. HMccnenoBaHue 3aBHCUMOCTH CHJIBI TPCHHUS CKOJBXCHHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHHUS.

7. Onpenenenne K03QQUIHUCHTA TPEHHUS CKOIBKCHHUSL.

8. OmpeneneHue KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOTHI CHIBI TPEHUS IPH PABHOMEPHOM JBHKCHHH

TE€Ja 10 TOPU30HTAIILHON MOBEPXHOCTH.
10. Onpenenenne pabOTHl CUJIBI YNPYTOCTH TPU TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOIBIXKHOTO U MOJABUKHOTO OJIOKOB.
11. I3yueHune 3aKk0Ha COXpaHEHUS SHEPTHUM.
Mexanuveckue KoJae0aHUs U BOJIHBI.

Konebarensnoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUN:
IIEpUOJI, YacTOTa, aMIUIATyJda. MaTeMaTU4eCKuid W NPYKUHHBIA MasTHUKH.
[IpeBpatienne sHEpTUM NMPU KOIeOATETLHOM JIBHKCHHH.

3aryxatonue  koneOaHus.  BeIHYyKneHHbie  KojeOanus.  Pe3onaHc.
Mexanuueckue BoJiHbl. (CBOHCTBA MeXaHMYECKUX BOJIH. IIpomonbHbie WU
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne xojie0aHuii T€I MOA AEHCTBUEM CHUIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HalGnronenue BoIHYKIEHHBIX KOJIECOAHMI 1 pe30HaHCca.
Pacnpoctpanenue npo0bHBIX U MOMEPEYHBIX BOJH (HA MOJENH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpeneneHue dYacTOThl W TEpHOJa KoJeOaHW MaTeMaTH4eCKOTo
MasTHHKA.
Omnpenenenre 4acTOTHI U MEpUoa KoJIeOaHUH MPYKUHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH TEPHOJA KOJIEOAHWUN TMOJBEHIICHHOTO K
HUTU I'py3a OT IJIMHBI HUTH.
4. VccnemoBaHWe 3aBHCUMOCTH IEpHOJAa KOJICOAHWH IPYKHHHOTO
MasTHUKA OT Macchl Irpy3a.
5. TlpoBepka HE3aBUCHMOCTH TEpHOJia KOJeOaHU Tpy3a, MOJABEIICHHOTO
K HUTH, OT MacChl rpy3a.
6. OmbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh Tepuoja KoyeOaHui
NPY>KMHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOTHOTO TaJCHHUS.

JJIEKTPOMATHUTHOE 1M0JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJie. ODJIEKTPOMAarHuTHbIE BOJHBL.  CBOliCTBa
aneKkTpoMarHuTHeIX BoJjH. Illkana snexkTpomarHuUTHBIX BOJH. Mcmnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamophuie padbomot u onvimel.

SRS IENIOEN

2.
3.



1. W3y4yeHue CBOWCTB JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMIHBHOTO
TenedoHa.
CBeToBbIE AIBJICHHS.

JlyueBas mopens  cBera. HMcrounwkum  cBeta.  IIpssMonuHerHOE
pacnpoctpaHeHue cBeta. 3atMeHuss Connua u JlyHel. OrpaxkeHue CBeTa.
[1nockoe 3epkano. 3akOH OTpaKeHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHHe cBeTa. Mcnoiib30BaHME IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nywedt B smn3e. Omntmueckas cuctema Qoroanmnapara,
MHKpOCKONa M Teneckona. ['nma3 kak onrtuyeckas cucteMa. biam3opykocTe u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmekTp. OmbiTel HbioToHa. Cnokenue
CIIEKTpaJIbHBIX LBETOB. /(ucnepcus ceera.

Hemoncmpayuu.

1. IlpssMonuHEHOE pacpOCTPaHEHUE CBETA.

2. OtpaxxeHue cBeTa.

3. Tlonmyuenune wu300pa)keHHI B IIJIOCKOM, BOTHYTOM ¥ BBIIYKJIOM
3epKaJax.

[IpenomiieHue cBera.

Onrtuueckuii CBETOBO/I.

Xox mydeii B cOOMpAroIIei TnH3e.

Xo0J1 Ty4er B pacCEUBArOIIECH JIUH3E.

[Tonmy4yenune n300paxeHu C TOMOIIBIO JTUH3.

. IIpunnun aeiictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopnens riasa.

11. PaznoxxeHue 06eoro cBeTa B CIIEKTP.

12. [lomy4enne O6eoro cBETa MpU CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamophuie padbomost u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXKEHHsI CBETOBOTO JIy4da OT yIja
NaJICHUS.

N3yuyenune xapakTepucTuK n300pakeHus IpeIMeTa B IIIOCKOM 3epKale.
HccnenoBanne 3aBUCHMOCTH YIila IPEJIOMIICHUS CBETOBOIO Jyda OT
yIJia MaJICHUs] Ha TPAHULE «BO3LyX—CTEKIION.

4. llomydeHnue U300pakKeHHM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Ompenenenue  (GOKYCHOTO  PACCTOSHUS W ONTHYECKON  CHIIBI

cobuparoniei JTUH3bI.

6. OmbITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OMBITH IO BOCTIPUATHIO IIBETA MPEAMETOB MPHU MX HAOIIOJICHUH Yepe3

I[BETOBbIC (DUITHTPHI.
KBanToBbI€e sIBJICHHS.

Omneitel Pezepdopna u mnanerapHas mojiens aroma. Mojens aroma bopa.
Hcnyckanue u noraomnieHrne cBera atomoM. KBaHThl. JIMHENYaThIe CIEKTPBI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramMma-m3nydeHus. CTpoeHue
aToMHOro  snapa. HykimoHHas  Momens  atomHoro  siapa.  M3ortombl.
PannoaktuBHbie npeBpaiienus. [lepuoa nomypacnaga aTOMHBIX sI€p.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUSI 3apsS0BOTO U MAaCCOBOI'O YHCEIL.
DHeprus CBsi3U aTOMHBIX snep. CBs3b Macchl UM dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CoHIa U 3BE3 .

Snepnasa sHepreTuka. JIeWCTBHUS paglOAKTHUBHBIX W3JIyYECHHN Ha >KUBBIE
OPTaHU3MBI.

©eNOO A
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Hemoncmpayuu.

CHexTpsl U3 Ty4YEeHHS U TOTIIOMICHUSI.

CHexTpsl pa3INYHbIX Ta30B.

CnekTtp BojOpOA.

Ha6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYICHHI.

Perucrtpanus nznmydeHus: IpUpPOJAHBIX MUHEPATIOB U MTPOJLYKTOB.

JIaﬁopamopubze pabomul u onvimol.

1. HaOmroneHue CIUTONIHBIX W THHEHYAThIX CIIEKTPOB MU3TyUCHUS.

2. HccnegoBaHue TPEKOB: M3MEPEHUE PHEPTUU YACTHUILIBI 110 TOPMO3HOMY

nyta (1o ¢ororpadusim).

3. HM3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEILHO-00001IAOINIA MOTYJIb.

[ToBTOpUTETHEHO-0000MITAIOIIINN MOAYJIb npeaHa3HAuYeH TSt
CUCTEMATH3allMk ¥ O00OOIIeHWS MPEAMETHOTO COJAEpkKAHUS U  OIbITa
NESTENHHOCTH, TPUOOPETEHHOTO TIPH M3YYEHUH BCETO Kypca (DM3MKHU, a TAKKe
JUTSI TIOJTOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY MO (PU3UKE IS
00y4Jarouxcsi, BRIOPABIIMX ATOT YYCOHBIN TIPEIMET.

[Ipn u3yyeHHWH JAHHOTO MOJYJSI PEANM3YIOTCA U CUCTEMAaTU3UPYIOTCS
BUJIBI JICSITEIIBHOCTH, Ha OCHOBE KOTOPBIX OOecTeunBaeTCs JOCTHXKEHUE
NPEIMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX pPE3yJbTaToB OOyYCHHS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPAaMOTHOCTh: OCBOCHUE HAYYHBIX METOJ/IOB
WCCJICIOBAHUS SIBJICHUI MIPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH
dbusnueckue SBICHUSA, MPUMEHSS TIOJyYCHHbIC 3HAHUS, PEIIaTh 3a7a4u, B TOM
YHUCJIE KaY€CTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[IpyHUMNNANBHO  AESATENBHOCTHBIM  XapakTep  JaHHOTO  paslena
peanu3yeTcs 3a CYET TOro, YTO OOYJArOIIHECS BBHITIOJHSIOT 3a/1aHUsI, B KOTOPBIX
UM MpeJjiaraeTcs:

HA OCHOBE IIOJIYYCHHBIX 3HAHUW paACMo3HABATh M HAYYHO OOBICHSTH
dbusrueckue sIBICHUS B OKPY KAIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJbI UCCIEAOBaHUS (U3HUECKUX SBIICHUM, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOIYUYEHUSI TEOPETUUECKUX BBIBOOB;

OOBSACHATH HAy4YHBIE OCHOBBI Hambojee BaXHBIX JOCTHKCHUMU
COBPEMEHHBIX TEXHOJIOTMHM, HalpuMep, MPaKTHUYECKOTO HCIOJIb30BaHUA
pa3IMYHBIX KMCTOYHHUKOB HSHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHUS H
COXpPaHEHUS BCEX U3BECTHBIX BUIOB SHEPIHUHU.

Kaxnmas u3 TeM [AaHHOTO MOAYJSA BKIKOYAET JKCIEPUMEHTAIBLHOE
UCCleIoBaHne 0000MIaroIero xapakrepa. Moaynb 3aBepIiaeTcsi IpoBeIeHUEM
JUArHOCTUYCCKOM W OICHOYHOM paboThl 3a KypC OCHOBHOTO OOIIEro
00pa3oBaHUs.

oOoRrLN=



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

N3yuenne Qu3nkd Ha ypOBHE OCHOBHOrO oOOIIEro 0Opa3oBaHHS
HAIPABJICHO Ha JOCTMXKCHHE JUYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB.

B pesynbrare wu3ydeHus GU3NKA HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBanust y oOyuaromerocss OyayT ChOPMHPOBAHBI  CIEAYIOIIHE
JMYHOCTHBIE PE3YIbTAThI B YACTH:

e 1) NaTPHOTHYECKOr0 BOCIIUTAHUA:

e - TMpOSIBIICHWE WHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSTHHIO
POCCHIICKOM (PU3NUECKON HAYKU;

e - IICHHOCTHOE OTHOIIIEHUE K JJOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

e - TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO
3HAYUMBIX ¥ JTHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUICCKUM
MPUMEHEHUEM JOCTIKEHUN (DU3UKU;

e - OCO3HAHHE BAXKHOCTU MOPATHHO-3TUYECKUX MPUHIIMIIOB B JEATEIHLHOCTH
YUYE€HOTI0;

e 3)3CTeTHYECKOro BOCIIUTAHMUS:

e - BOCIPHUATHE ICTETUYECKUX KAYECTB (DU3UUECKON HAYKHU: €€ TAPMOHUYIHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOT0 MO3HAHMS:

e - OCO3HaHHE IEHHOCTU (U3MUECKONW HAYKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUS  MHUPA, OCHOBBI  DPa3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBJISIFOIIEHN KYJIBTYpPBHIL;

e - pa3BUTHE HAYYHOU JFOOO3HATETHLHOCTH, MHTEPECA K HMCCIIEIOBATEIHCKOM

JIEATENBHOCTH;

e 5) (¢QopvmupoBanus KyJbTYPbl 3I0pPOBbSI U IMOLUMOHAJIBHOIO
0J1aronoJIy4ns:

e - OCO3HAaHME IIEHHOCTH O0€30macHoro obpas3a XU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MPaBUJI OE30MacHOTO TIOBEICHUS Ha
TpaHCTIIOPTE, Ha JOPOTAX, C INEKTPUUYECKUM M TEIJIOBBIM 000PY/I0BaHHUEM B
JIOMAITHUX YCJIOBHUSIX;

e - copMUpPOBaHHOCTh HaBbIKa pedieKCHMHU, MPU3HAHHUE CBOETO IpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYTroro 4eJI0BeKa;

e 6) TPYIOBOr0 BOCIMTAHUA:

e - AKTMBHOE YYacTH€ B PEIICHUU MNPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeIbHON OpraHu3alii, TOpoJa, Kpas) TEXHOJOTUYECKOW U
COIIMAJILHON HAIpaBJICHHOCTH, TPEOYIOIMUX B TOM YHCIE€ W (PU3MUECKHUX
3HAHMU;

e - MHTEPEC K MPAKTUIECKOMY M3YUEHUIO MPOPECCUl, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHUA:

e - OpPHCHTAIMS HA PUMEHEHUE (PU3MYECKUX 3HAHUU ISl PEIICHHS 3a/1a4 B
00JIaCTH OKPY’KAIOMIEH Cpeibl, MJIAHUPOBAHUS IOCTYIKOB M OIICHKHA HX
BO3MOYKHBIX ITOCJICICTBUU JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME TI00ATBEHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTeh UX
pelieHus;

e §8) ajanTanuyM K M3MEHSIOIIUMCS YCJIOBHAM COUMAILHON U NMPHUPOTHOI
cpeabl:



- TOTPEeOHOCTh BO B3aMMOJICUCTBHH TPH BBINOJTHEHUH HCCIEAOBAHUN U
MPOEKTOB (PM3MUECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM

ApYrux;

e - TIOBBIINICHHUE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 IMPaKTHUYCCKYIO
JIeSATEeIIbHOCTD;

e - moTpeOHOCTP B (OPMUPOBAHWHM HOBBIX 3HAHUH, B TOM YHCIIC
dbopMyIMpOBaTh HUJCH, IOHATHS, THIOTE3bl O (U3UYSCKHX OOBEKTaX M
SIBJICHUSX

e - oOCO3HaHHE Je(PUIMTOB COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTCH B
00JacTH (PU3UKHY;

e - IUIAHMPOBAHHUE CBOETO Pa3BUTHSA B IPHOOPETCHUH HOBBIX (HH3NUSCKHUX
3HAHMU;

e - CTpPEeMJICHHC aHAJIM3UPOBaTh M BBUIBIATH B3aWMOCBS3H IIPHUPO/IBI,
oOImecTBa U AKOHOMHKH, B TOM YHCIIE C HCHOJb30BAaHHEM (PU3MUCCKUX
3HAHUMH;

e - OLICHKAa CBOMX JACHUCTBUU C YYETOM BIIMSHUS Ha OKPYKAIOLIYIO CpeEny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMbl 10 (DU3MKE HA ypOBHE OCHOBHOTO
obmero  oOpa3zoBaHus y  oOywaromerocs  OyayT — copMupoBaHbI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKITIOYAIOIITHC NIO3HABATEIILHBIC
yYHHUBEpCaJIbHBIC Y4eOHBIC JICWCTBHSA, KOMMYHHKATHBHBIC YHHBEpPCAIbHBIC
ydeOHbIC ACHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YICOHBIC JCHCTBHSL.

Ilo3HaBaTe/ibHbIE YHHBEPCAJTIbHBIE Y4eOHbIe 1eHCTBUS

ba3oBble Jilornueckue aeiicTBUA:

e BBIABIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(s1BIEHUN);

e YCTAHABJIMBATH CYIICCTBCHHBIM IPHU3HAK KJacCH(UKAIIUH, OCHOBAHUS
JU1s1 000O0ITICHUS U CpaBHEHUS,

e BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B paccMaTPUBACMbBIX
dakTax, MaHHBIX M HAONIOJACHUSAX, OTHOCSAMIUXCA K (DHU3NUESCKUM
SIBJICHUSIM;

e BBISBJISATH MPUYWHHO-CJICACTBCHHBIC CBS3H IIPH M3YUCHUU (PU3HUCCKUX
SBIICHUH W TPOIECCOB, JieJaThb BBIBOJABI C  HCIOJIB30BAHHEM
JNEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIFOUCHUMN, BBIJIBUTATh THIIOTE3bI
0 B3aMMOCBSI3SIX (PM3UICCKUX BEIIMUUH,

e CaMOCTOSITENIBHO BBIOMPATh CIOCOO pelieHus y4eOHOU (HHU3UUECKOM
3a/1a9M (CpaBHEHHE HECKOJBKUX BapHAHTOB PEIICHMS, BEHIOOp HanboIIee
MOAXOIAIIETO ¢ YYETOM CaAMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarTeabCcKkue AeiiCTBHUA:

e HCIIOJIB30BAaTh BOINPOCHI KaK  HCCIEIOBATCIbCKUNA  HMHCTPYMEHT
MMO3HAHMU,

e TMPOBOJIUTH II0 CaMOCTOSATEIBHO COCTABJICHHOMY IIJIAHy  OIIBIT,
HECJIOKHBIN (U3UUECKUI HKCIIEPUMEHT, HEOOJBIIOE WCCIICIOBAHUE
(U3UYIECKOTO SIBJICHUS,

e OIICHMBAaTh HAa NPUMEHUMOCTh M JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MIOJTYYEHHYIO B XO/I¢ MCCIICIOBAHMS WIIH SKCIIEPUMEHTA;



CaMOCTOSITENIbHO  (POPMyIUpoBaTh  OOOOIICHMS W BBIBOJBI IO
pe3yabTaTaM NpOBEJEHHOTO HAOIIOACHNS, OIIBITA, HCCIIC0BAHNS;
IIPOTHO3UPOBATh BO3MOJKHOE JalIbHEHINCe pa3BUTHE (DU3NUSCKUX
IIPOIIECCOB, a TaK)XE BBIJIBUTATh IPEIINOIOKEHUS 00 MX Pa3BUTHU B
HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ ungopmanmeii:

MPUMEHSThH Pa3INYHbIE METObl, HHCTPYMEHTHI U 3aIMPOCHI MPU TTOUCKE
u oTOOpe MHPOPMAIIUU UK JAHHBIX C YYETOM MPEAJIOKEHHON yaeOHOM
bu3nIeCKOn 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH u UHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,
CaMOCTOSAITETILHO BBIOMPATh ONTUMAIBHYIO (OpMY TpEJCTaBICHUS
uHhOpMAIIMM U WUIIOCTPUPOBATh peEIIacMbIe 3aJladdl HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAIIUSIMH.

KoMMyHUKATHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBUS:

B X0Ji¢ 00CYXJIeHHS y4eOHOTr0 MaTepHuaia, pe3yabTaToB J1a00paTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMoit
TEMbl W BBICKA3bIBaTh WJICH, HAICJICHHBIC HA pEIICHUE 3aJadyd U
nojjiepkanue 0J1arokKesIaTeIbHOCTH OOICHUS,

CONOCTABIIATh CBOHM CYXICHHS C CYXKACHUSIMH JPYIUX YYaCTHHKOB
Juanora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
nyOJUYHO TPEACTABIATh PE3yJbTAaThl BBIMIOJHEHHOTO (DHU3NYECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

NOHMMAaTh U  KCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHINBUIYaTbHOH pa0OThl TMPH PEHICHUHW KOHKPETHON (PU3nUecKon
po0IeMBI;

OpUHUMATh €M COBMECTHOM JIEATENbHOCTH, OPTaHU30BLIBAThH
JNEUCTBUA TI0 €€ JOCTHKCHHIO: PACTpENeNsiTh POJU, OOCYXKIaTh
IPOIECChl M PE3YJbTAaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJBbKHUX JIIOJCH;

BBITIOJIHATH CBOKO 4acTh palOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa
10 CBOEMY HAMPABICHUIO U KOOPJIWHUPYSI CBOU JACUCTBUS C IPYTUMU
YJICHaAMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMU MPOIYKT MO KPUTEPHSIM,
CaMOCTOATETHFHO C(OPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIISITh  MPOOJIEMBI B KMU3HEHHBIX W YYEOHBIX CHUTyaIusX,
TPeOYIOMUX IS pelIeHHs] PU3NUECKUX 3HAHHM;

OPUEHTUPOBATHCS B PA3IMYHBIX [MOAXOJAX TMPHUHATUA PpEHICHUIN
(MHIUBUAYaJIbHOE, TIPUHSTHE PEIICHUS B TPYIIE, MPUHATHAE PEUICHUN
TPYIITION);

CaMOCTOSATEIFHO COCTABIISATh AITOPUTM PEIICHUS (PU3MUECKOU 3a/1auu
WIM TUIaHa WCCIEJOBaHUS C Yy4E€TOM HWMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUpPOBATh MpeJjiaracMpie
BAPUAHTHI PELICHU;

JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp().]Ib, AMOIHUOHAJIbHBbIN HHTEJIEKT:



JlaBaTh AJICKBAaTHYK OLEHKY CHTyallud W [Opeiarate IUIaH €€
U3MECHEHUS,

OOBSCHATh TPUYUHBI JTOCTHOKCHHS (HEIOCTHKEHHUS) PpEe3yJbTaToOB
NeSTEHLHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YUCJE B XOJ BBIIIOJIHEHUS
(bu3HYEeCKOT0 WCCIENOBAaHUSA WM TMPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAaHOBJICHHBIX OINUOOK,
BO3HUKIINX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh CeOsl Ha MECTO JPYroro 4YelOBeKa B XOJE CIOpa WIH
JACKYCCUM Ha HAy4YHYK) TE€MYy, IOHHMMaTb MOTHUBBI, HAMEPEHUS U
JIOTUKY JpYyTOro;

NpU3HABAaTh CBOE MPABO HA OMIMOKY MPH PElIeHUH (PU3NYECKUX 3a/1ad
WJIY B YTBEPKJACHHAX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYroro.

INNPEJMETHBIE PE3YJIBTATHI

K koHiy oOyueHus B 7 KJjacce MpeaMETHBIE PE3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIb30BaTh TOHATHS: (U3MYECKHE W XUMHUYECKUE SIBIICHUA,
HAOJIIO/ICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAMHUIBI (PU3NUECKUX
BEJIMYHH, aTOM, MOJIEKyJla, arperaTHbIe COCTOSHUS BeliecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKCHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHEHHOE), TPAaCKTOPHsS, PaBHOJEHCTBYIOIIAS
cwia, nedopmarus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuyath sBieHHS (muddy3us, TEMIOBOE JIBMKEHUE YACTHUII
BEIIIECTBA, PABHOMEPHOE [IBIDKCHHE, HEPAaBHOMEPHOE JIBIIKCHHE,
WHEPIMS, B3aUMOJICHCTBUE TEJ, pPaBHOBECHME TBEPABIX TeI C
3aKpETUIEHHONW OChIO BpallleHHs, IMepeaada MOaBJICHUS TBEPABIMU
TeJIaMH, >KHJIKOCTSIMH M Ta3aMu, aTMOC(hEpHOE JaBlICHHE, IJIaBaHUE
TeJ, TPEBPAIICHUS MEXaHWYECKOM OHEPruH) IO OMHCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JACMOHCTPUPYIOIINX
JTaHHOE (DHU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBJICHUE W3YYCHHBIX (DU3MUYECKUX SIBICHUNU B
OKpPYXaIoIllleM MHpEe, B TOM 4uclie (PU3NYECKue SIBJICHUS B MPUPOJIC:
IPUMEPHI JBUKEHUS C PA3TUYHBIMUA CKOPOCTSIMU B KUBOW U HEXKUBOU
npupoje, JACHCTBUE CHIIBI TPEHUS B MPUPOJIC M TEXHUKE, BIUSHUE
aTMOC(EpHOTO JaBJICHUS HA KUBOM OPraHu3M, IJIAaBaHUE PHIO, phIUaru
B TeJ€ YeJOBEKa, MPH 3TOM INEPEBOJUTH MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3UUECKHIX
SIBIICHU;

OMMCHIBATh W3YYCHHBIC CBOWCTBA Tel U (u3Myeckue SBICHUS,
UCTIONIBb3Ysl  (pU3MYECKHE BEIWYMHBI (Macca, O0OBEM, TIJIOTHOCTh
BEIIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CHJIa TSDKECTH, BEC TeJa, CWia TPeHWs, JaBjeHUe (TBEPJOTO Tena,
KUJKOCTH, Ta3a), BBITAJKMUBAIONIAS CHJIA, MEXaHW4YecKas padora,
MOIIIHOCTh, TIJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIIMEHT IOJIE3HOTO
JIEUCTBUSA MEXaHU3MOB, KUHETUYECKAsl M TIOTCHIIMAJIbHAS DHEPTHS ), TIPU
OMMCAHWH TIPABWIHHO TPAKTOBATHh (YU3MUECKUN CMBICT HCIOJIb3YEMbIX
BEIMYMH, WX OO0O3HAYCHUS ¢ EIUHUIBI (PU3NYECKUX BEIHYUH,



HAXOJUTh (OPMYJIbI, CBA3BIBAIONIUE TAHHYIO (PH3NYECKYIO BETUUMHY C
JIPYTUMHU BETUYHHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBHCHMOCTEH
(U3UYCCKUX BEIIMYUMH,

XapaKTepU30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBJICHUS U TPOIECCHI,
UCIIONb3Yys MpaBWIA CIOXKEHUS CUJl (BIOJIb OJHOM MpsSIMOil), 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumezna, NpaBUIO PaBHOBECHS pblyara
(Obmoka), «3070TO€ TPaBUJIO» MEXaHWUKHU, 3aKOH COXPaHCHUS
MEXaHUYECKOW PHEPTUH, MPU STOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allUChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (DU3MYECKHUE SIBICHUS, MPOIECChl M CBOWCTBA TEJ, B TOM
Yyuciae€ M B KOHTEKCTE CHUTyallMd MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBISBIATb PUYUHHO-CJIEJACTBEHHBIE CBSI3H, CTPOUTH
oOBsicHeHHEe U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4YEeHHBIX
CBOMCTBAa  (DM3MYECKUX  SBICHHM, (PU3WYECKUX  3aKOHA  WJU
3aKOHOMEPHOCTH;

pemath pacy€THble 3aaud B 1—2 JEWCTBUA, UCIHOIb3YySd 3aKOHBI U
dbopMyIIbl, CBS3bIBAIOIINE (PU3MUECKHE BEJIUYMHBI: HA OCHOBE aHAIIA3a
YCJIOBUSL 3aJayd  3alKUChIBaTh KPaTKOE YCJIOBUE, MOJICTABIATH
¢dbusnueckre BeIUYUHBI B ()OPMYJIbI M MPOBOJUTH PAaCU€Thl, HAXOIUTh
CIIpPaBOYHBIC JTaHHBIC, HEOOXOIUMBIE JJIS PEIIeHUs 3a/a4y, OLICHUBAThH
PEATUCTUYHOCTD MOJYYCHHON (DU3UYECKOUN BEITHMYNHBI;

pacmo3HaBaTth MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh TPH TTOMOIIH
bu3HYeCKMX METOJI0OB, B OINHWCAHUM WCCICIOBAHUS  BBIJCIATH
IIPOBEPSIEMOE MIPEIOI0KEHNE (rumoresy), pas3nuyaTh 151
WHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3ybTaT, HAXOIUTh OMIMUOKHA B XOJI€
OMbITa, JEJaTh BBIBOJIbI IO €T0 pe3yibTaTaM;

MPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (U3MYECKUX SBICHUN WU
dbu3nueckux  CBOWCTB  Tel:  (opmMyaupoBaTh  IPOBEPsSEMbIE
NPEANoNOXKEH!s, coOupaTh  yCTAaHOBKY W3  TMPEIJI0KEHHOTO
00OpyZI0BaHUs, 3aMMCHIBATH XOI OMbITA U ()OPMYIUPOBATH BHIBO/IHI,
BBITIOJIHATh MPSAMbIE MU3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAacChl Tela,
o0Bb€Ma, CHUJIBI M TEMIEpaTyphl C HUCIOJIb30BAHUEM aHAJOTOBBIX H
u(pOBBIX TPHOOPOB, 3aMHCHIBATH IMOKAa3aHUS TPHOOPOB C y4ETOM
3aJIaHHON a0COJIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PM3UUECKON BETUIHHBI
OT APYroil ¢ UCIOJIb30BAHUEM MPAMbBIX U3MEPEHUI (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABUKYUIIEroCsl Tella OT BPEMEHHU JIBUKEHUS Teia, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKHM MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHWJIbl TPEHUS OT IUIONIAJAN CONPUKOCHOBEHUS
TE€J, CUJIbl YIPYTOCTH OT YJIMHEHUS NPYKUHBI, BBITATIKUBAIOIIEH CHJIbI
0T 00b€éMa MOTPYKEHHOW YACTH TeJNa U OT TUIOTHOCTH >KUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUMN MJIaBaHUA TEJl, YCIOBUN PAaBHOBECHUS pblyara
u OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHHH Y4YEOHOTO HCCIICIOBAHUA,
coOupaTh  yCTAaHOBKY W  BBINOJNHITH  W3MEPEHHUs,  CIEIys
NPEAJIOKCHHOMY  TJIaHy, (UKCHpPOBAaTh PpPe3yJbTaThl MOJYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BUJE MPEIOKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOABI IO pe3yJbTaTaM UCCIICIOBAHMUS;

MIPOBOJUTH KOCBEHHBIC M3MEPEHHS (HU3MYECKUX BEIMYUH (IJIOTHOCTH
BEILIECTBA XKUJKOCTH M TBEPJOTO TeNa, CHUJa TPEHUS] CKOJIbKEHUS,
JNABJICHHE BO3/lyXa, BBITAIKMBAIOIIAA CHJIA, JICUCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUAKOCTh TeNO, KOAD(PHUIIMEHT MOJIE3HOTO ACHCTBUS
MPOCTBIX MEXAHU3MOB), CJEAys MPEIJIOKEHHON WHCTPYKIUU: TIpU
BBITIOJIHEHUN M3MEPEHUI cOOUpaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE UCKOMOW BEITUYMHBIL;

coOnoaTh TpaBWia TEXHUKH Oe3omacHOoCTH Tmpu  pabore ¢
J1a60paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHITUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX yCTPONCTB:
BECHI, TEPMOMETP, AMHAMOMETp, COOOIIAOIIHECs COCYBI, Oapomerp,
pbI¥ar, MOABMKHBIN U HEIIOABIIKHBLH OJIOK, HAKJIIOHHAS! IIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YUYEHHBIX an6opOB u
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMUcaHusa (B TOM YHCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJA, THUAPABIUYECKHA TIpece,
MaHOMETp, BBICOTOMEp, TMOPIITHEBOM HACOC, apPEOMETp), HCIOIb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOANMBIC
¢dbu3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TpPUMEpPHl  (HaXOAUTh WHGOPMAIMI0O O MpuUMepax)
MPAKTUYECKOTO HMCTOIB30BaHMS (DU3NYECKUX 3HAHUIN B MOBCEIHEBHOMN
KU3HU IS 00ecTieueHnuss 0€30MacHOCTH MPU 0OpaIlleHuy ¢ MpudopaMu
U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHSI 3I0POBbSI U COOIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH CpeEJIe;
OCYIIECTBJIATH OTOOpP HCTOYHWUKOB wHHpopManuu B HHTepHETE B
COOTBETCTBMHM C 3a/JIaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCSl 3HAHUW U TYTEM CpaBHEHUS PA3IUYHBIX HCTOYHHKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBISIETCS TPOTUBOPEYMBOM HIIN
MOJKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh MPU  BBHIMOJHEHWW  Y4YEOHBIX 3aJaHUl  HAy4IHO-
NOMYJISIPHYIO JIUTEPaTypy (U3UYECKOTO COMEpKaHMs, CIPABOYHbBIC
MaTepuayibl, pecypchl cetu MuTepHer, BiaaeTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUsi MHPOPMAIUA U3 OJIHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbBIC KPAaTKHE MUCHMEHHBIC W YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHHKOB MH(OpMAIUU PU3NUECKOTO COJEPIKAHMS, B
TOM 4HCIIe MyOJMYHO JeNaTh KpaTKue COOOIIEHUs O pe3ysbTarax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHHWM, TMPH OSTOM TPaMOTHO
WCIOJIb30BaTh M3yYCHHBIM TOHATUWHBIA ammapatr Kypca (U3UKH,
COTIPOBO’K/IaTh BBHICTYTUICHUE MPE3CHTAIINEH;

NIPYU BBITIOJIHEHUH YY€OHBIX MPOEKTOB U MCCIIENOBAHUN pacHpeesaTh
00s3aHHOCTH B TPYNIE B COOTBETCTBUHU C MOCTABICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBIMOJHEHUEM IUIaHa JCUCTBUM, aJ€KBATHO OIICHUBATh
COOCTBEHHBIH BKJAJl B JIEATEILHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY KAOIIINX.
KOHITy oOyueHus B 8 KJiacce MpeaMeTHBIC Pe3ysibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
JBU)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEILECTBA,
KPUCTAINIMYECKUE U aMOP(HBIEC TeJa, HACHIIIICHHBIM W HEHACHIIIICHHBIN
map, BIIAXKHOCTb BO31yXa, TEMIEpaTypa, BHYTPEHHS OSHEPIHUS,
TEIUIOBOM  JBUTaTe€lb,  OJJIEMEHTAPHBIM  DJIEKTPUYECKUN  3apsl,
AIEKTPUYECKOE II0JIe, NPOBOJHUKA W JUDJIEKTPUKH, IOCTOSIHHBIN
AIEKTPUYECKUN TOK, MATHUTHOE MOJIE;



pasnuyaTh SBIICHUS (TEIUIOBOE PACIIUPEHUE U CKaThe, TeIionepeaaya,
TEMJIOBOEC  PABHOBECHE, CMauyMBaHWE, KANWUISAPHBIE  SBJICHUSA,
UCIIapeHue, KOHJICHCAITHA, TJIaBJICHUE, KpUCTaJUTH3AIUs
(oTBEepaeBaHuE), KHUIEHUE, TeIwlonepeaadya  (TEIIONPOBOJIHOCTD,
KOHBEKIIMS, U3JTyUYCHHE), FIEKTpU3alUs TEJ, B3aUMOICHCTBUE 3apsi/iOB,
JNEUCTBUS ANEKTPUUYECKOTO TOKA, KOPOTKO€E 3aMbIKaHHE,
B3aMMOJICICTBHE MarHUTOB, JIEHCTBUE MAaTHUTHOTO TOJISI HA TIPOBOIHUK
C TOKOM, DOJCKTPOMArHUTHAs WHAYKIMSA) 1O ONHCAHUIO HX
XapaKTepHbIX CBOWCTB W HAa OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (DH3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (DU3MUECKHX SIBICHUNU B
OKpPYXaloIlleM MHpEe, B TOM 4Hclie (PU3NYECKue SIBJICHUS B MPUPOJIC:
MOBEPXHOCTHOC HATSDKCHHC M KallWUIAPHBIC SIBICHHSA B IPHUPOJE,
KpUCTAJIbI B Tpupoje, uznyuenne CoiHla, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, oOpa3oBaHHE PpOCBHI, TyMaHa, HHEsS, CHETa,
NIEKTPUYECKHE SBJICHHUS B aTMocdepe, dIEKTPUUECTBO IKHBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMiIH, Jpeid TMOIICOB, POJb
MarHUTHOTO TIOJIS JIJISl JKU3HHM Ha 3emiie, MOJSPHOE CUSIHUE, TIPU 3TOM
NEPeBOUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIJIEIATh
CYIIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (PU3UUECKUX SIBICHHUM;
ONMCHIBATh W3YYCHHBIC CBOWCTBA Tel U (u3uyeckue SBICHUS,
MCIIONB3Ysl  (U3MYECKHEC  BEIMYMHBI  (TEMICpaTypa, BHYTPCHHSIS
SHEPIUs, KOJMYECTBO TEIUIOTHI, YJEJIbHas TEIUIOEMKOCTh BEIIECTBA,
yAelbHas TEIUIOTa TUIABJICHUS, yJETbHAs TEIUIOTa MapooOpa3oBaHUs,
yAelbHas TEIJIOTa CropaHus TOIUIMBA, KOYPGHUIIMEHT TOJIE3HOTO
JIEHUCTBUSA TEIJIOBOM MAIIIMHBI, OTHOCUTENIbHAS BIAXKHOCTH BO3IyXa,
ANEKTPUYECKUI 3apsii, Cuja TOKa, OJJIEKTPUYECKOE HAaIpsKEHUeE,
CONPOTUBIICHUE MPOBOJAHUKA, YJEILHOE CONPOTHUBJICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTH JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH TTPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIOIh3YEMbIX BEIMYNH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIIMYWH, HAXOJAUTHh (DOPMYJIBI, CBSI3BIBAIOIINE
JAHHYI0 (DU3MUYECKYI0 BEIMYMHY C JPYTMMHU BEIUYMHAMH, CTPOMUTH
rpaduKy U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBJICHUS U TPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU
CTPOCHMSI  BEIECTBA, MPUHIUI  CyNepHno3uluu  mojied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHWs 3apsja, 3akoH Oma s
ydacTka I1enu, 3akoH [ xoyns—JIenna, 3akoH CoXpaHeHUs SHEPTUH, TPU
TOM J1aBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alHChIBaTh €T0
MaTEMaTUYECKOE BhIPAKEHNUE;

OOBSCHATH (PU3UYECKHE TPOILIECCHl M CBOWCTBA TEN, B TOM 4YHCIIC U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBIISITh IPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ OMOPOM Ha 1—2 M3yUeHHBIX CBOWCTBA (PU3UUECKHUX
SBIICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a7aydl B 2—3 JEWCTBUS, WCIONB3YS 3aKOHBI U
dbopMyIIbl, CBSI3bIBAIOIINE (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAIIA3a
YCJIOBHSI 3aJ]a4Ml 3alHChIBATh KPAaTKOE YCJIOBUE, BBISIBISITH HEAOCTATOK
J@HHBIX JUISL PCIICHHMs 3ajavd, BBIOMpPATh 3aKOHBI M (OPMYIIBI,
HeoOxonuMble Uit €€ pelieHus, MPOBOJUTh PAcuEThl M CPaBHUBATH



MOJIy4YCHHOE 3HA4YeHHE (PU3UYECKOW BEIUYMHBI C W3BECTHBIMU
JAaHHBIMU;

pacro3HaBaTth MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh TPH TTOMOIIH
(bU3HYECKUX METOJIOB, UCIOJIb3Ys OMHMCAHUE UCCIIECIOBAHUS, BBIIEISAThH
MPOBEPSAEMOE TMPEINOJIOKEHUE, OICHUBATh IMPABWIBHOCTh MOPSAKA
MIPOBEICHUS UCCIICIOBAHUS, I€TIaTh BHIBOBL;

MPOBOJUTH OMBITHI TIO HAOMIOACHUIO (U3MYECKUX SBICHUW WIN
bu3nUecKuXx CBOWCTB Tel (KAaNMWUIAPHBIC SBJICHHS, 3aBUCUMOCTH
JIABJICHUSI BO3/IyXa OT €ro 00bEéMa, TeMIeparypbl, CKOPOCTH Mpolecca
OCTBIBAaHUS W HAarpeBaHWsl TPU H3IYUYEHUU OT I[BETAa H3Iydaromiei
(moryomaromei) MOBEPXHOCTH, CKOPOCTh HCHApEeHHs BOJBI  OT
TEMIIepaTyphl KUJIKOCTU U TUIOMIAIN €€ MOBEPXHOCTH, DIICKTPHU3AIUS
T€T W B3aUMOJICMCTBUE OJIEKTPHUUECKUX 3apsioB, B3aWMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3aIlMsl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JEUCTBUSI MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJABUTATENSI TIOCTOSSHHOTO
TOKa): (OPMYJIHPOBATH MPOBEPSIEMBbIC MPEANOI0KECHUS, COOUPATh
YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OpYAOBaHUS, OMHUCHIBATH XOJ| OMBITA
1 GOpMYITUPOBATH BHIBO/IHI,

BBITIOJIHATD ~ TIPSIMbIE  U3MEPEHHUS TEMIEpPaTypbl, OTHOCUTEIHHOU
BIQXHOCTU BO31yXa, CHJIBI TOKA, HANPSDKCHHs C HMCIOJb30BaHHUEM
aHAJIOTOBBIX MPUOOPOB M NaTYMKOB (PU3MYECKUX BEIIUYUH, CPABHUBATh
pe3yibTaThl  M3MEPEHHH ¢ y4éToM  3aJaHHOM  aOCONIOTHOM
MOTPENTHOCTH;

MIPOBOJIUTH MCCIIECOBAHUE 3aBUCUMOCTHU OJHOU (PM3UUECKON BETUIHHBI
OT JPYroll C WCIONB30BAHUEM TMPSMBIX H3MEPEHHUH (3aBUCHMOCTH
COMPOTHUBJICHUS TMPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJA MOMEPEUYHOTO
CEUYCHMsI U YJIEJTBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI
TOKa, WAYIIEro 4Yepe3 MPOBOJHUK, OT HAMPSHKCHHUS Ha TPOBOJHUKE,
WCCJICIOBAHNUE TIOCJIENIOBATEILHOTO W TApaJICIBHOTO COSIUHEHUN
MIPOBOJHUKOB): IUIAHUPOBATh HUCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATD U3MEPEHHUS, CIEAYs MPEII0KEHHOMY IUIaHy, (PUKCUPOBAThH
pe3ynbTaThl MOJYYEHHOW 3aBHUCHUMOCTH B BHJIE TaOMUIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHMUS;

MPOBOJUTH KOCBEHHBIC HM3MEpPEHUS (DU3UYECKUX BETUYHH (yIeiabHas
TEIJIOEMKOCTh BEIIECTBA, COIMPOTHUBICHHE TMPOBOJHMKA, paboTra u
MOIITHOCTh JICKTPUUECKOTO TOKA): TUIAHUPOBATh U3MEpPEHHUs, cOOUpaTh
IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAYS MPEUIOKEHHON HHCTPYKIIUH,
Y BBIYUCIISATH 3HAUCHUE BEINYUHBI,

coOnoaTh TpaBWia TEXHUKH Oe3omacHOoCTH Tmpu  pabore ¢
71a60paTOPHBIM 000PYIOBAaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCaHusA (B TOM YHCIIE:
cUCTeMa OTOIICHUS IOMOB, TUTPOMETP, IMapoBasi TypOUHA, aMIIEpPMETP,
BOJIBTMETP, CUETUHK IICKTPUUECKON DHEPTUH, DJICKTPOOCBETUTEIHHBIC
puoOOPHI, HarpeBaTEJIbHbIE AIIEKTPOTIPUOOPHI (mpumepsl),
IEKTPUUECKHUE TMPETOXPAHUTENH, AIEKTPOMATHUT, DJIEKTPOJABUTATEIb
MOCTOSIHHOTO TOKa), WCIOJb3ys 3HAHHWS O CBOMCTBaX (PU3UUYECKHUX
SBIICHUN U HEOOX0auMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIHHBIC
npuboOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KHJIKOCTHBIN



K

TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIH BHYTPEHHETO
CTOpaHus, dJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI YJEKTPUUECKUX
nerned ¢ TOCIENOBATENbHBIM W TMapaUIeIbHBIM — COSTUHEHUEM
DJIEMEHTOB,  pa3nu4yas  YCIOBHbIE  OOO3HAYCHHS  DJIEMEHTOB
AJIEKTPUYECKUX LETEH;

OPUBOJUTH TpUMEpPHl  (HaXOAUTh WHEOOPMAIMI0O O MpuUMepax)
MPAKTUYECKOTO HMCTOIB30BaHMS (DU3NYECKUX 3HAHUIN B MOBCEIHEBHOMN
KU3HU I 00ecTieueHnuss 0€30MacHOCTH MPU 00paIlleHuy ¢ MpudopaMu
U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHSI 3I0POBbSI U COOIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH CpeEJIe;
OCYIIECTBJIATh TMOWUCK HWH(pOpManuu (U3HUECKOTO COACpPKAHUSA B
HuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUNW M IMyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX HMCTOYHHKOB BBIJEIATh HH(OpMAIUio, KOTopas
SBIISICTCS POTUBOPEUYNBOMN WIIM MOXKET OBITH HEAOCTOBEPHOW;
WCIIOJIb30BaTh MPU  BBIMIOJHEHWW  Y4YEOHBIX 3aJaHUNl  HAay4dHO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COMEpKaHMs, CIPABOYHbBIC
MaTepuaibl, pecypchl cetu MuTepHer, Biuaaeth mNpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUsi MHPOPMAIUA U3 OJIHOUN
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPaTKHUE YCTHBIE COOOIICHUS,
0000mass mHPOPMAMIO M3 HECKOJBKHX HCTOYHHUKOB (PHU3HMIECKOIO
CONlep)KaHMs, B TOM YHCIE MYOJIMYHO TPEICTABISATh PE3yJIbTaThl
IPOEKTHOM WJIM HUCCIIENOBATEIbCKOM  JESATEIBHOCTH, IPU ITOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM MOHATUWHBIM amnmapar Kypca
(bU3HKH, COMPOBOXKIATh BHICTYTUICHUE MTPE3CHTAIINEH;

NPU BBIMOTHEHUN YYEOHBIX TPOEKTOB W HUCCICNOBAHMNA (PU3NIECKUX
MPOLIECCOB PaCHpeNesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J][a4aMH, CJICTUTh 3 BBHITIOJIHEHUEM TUTaHA JICUCTBUI
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JeSTENHHOCTD TPYIIIIBI, BBICTPAWBATh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHE, MIPOSIBIISAS TOTOBHOCTH pa3pemaTh KOHMDIUKTHI.

KOHITy OOyueHus B 9 KJjiacce MpeAMETHBIC Pe3ysibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIOJIB30BATh IIOHATHUA: CUCTEMA OTCYETA, MaTepuajbHas TOYKa,
TPAaeKTOpHUS, OTHOCUTEIIBHOCTD MEXaHUYECKOTO JIBUKECHU,
nedopmarus (yrnpyras, miIacTU4ecKas), TpeHUE, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THKECTH TBEPAOrO Tela, PaBHOBECHUE,
MeXaHUYeCKue KoieOaHus W BOJHBI, 3BYK, HHPPA3BYK U YJIbTPA3BYK,
DJIEKTPOMArHUTHBIE BOJHBI, IMIKAJIA DJIEKTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHl  WCIYCKaHHUS U
norjomieHus, anbda, O6era- U raMMa-u3IydeHHUsS, W30TOMbBI, sICpHAs
DHEPIETHUKA;

pas3nnyath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE
MaJcHUEe  TEJ, PAaBHOMEPHOE  JBWKEHHUE MO  OKPYKHOCTH,
B3aMMOJICUCTBHE TEJ, PEAKTUBHOE JBIDKEHHE, KoJieOaTeIbHOE
JBIDKEHUE (3aTyXarollue W BBIHY)KJICHHBIE KOJeOaHus), pPE30HaHC,
BOJIHOBOE  JBUXKECHHUE, OTPaXXEHUE  3BYKa, MPSIMOJIMHEWHOE
pacupoCTpaHEeHUEe, OTPAKEHUE U IPEJIIOMIICHUE CBETA, IOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHEe Oeoro CBeTa B CIEKTP U



CJIOKEHHE CIIEKTPaJIbHbIX LIBETOB, JUCIEPCHUS] CBETA, E€CTECTBEHHAas
pPaauOaKTUBHOCTh, BOSHUKHOBEHUE JUHEWYATOIO CIIEKTpa U3ITy4YEHUs)
M0 OINHCAHUI0O HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBJICHUE W3YYCHHBIX (DU3MUECKHX SIBICHUNU B
OKpyXaroieM Mupe (B TOM uucie (U3MYECKUE SBICHUS B MPHUPOJIE:
OPWIUBHlL W OTJIMBBL, JABWXKeHUE T1uiaHeT CONMHEYHOHW CHUCTEMBI,
PEaKTUBHOE JBWKEHHUE JKHUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO,
[[BETA TEJ, ONTHUYECKHUE SIBJICHUS B IPUPOJE, OMOIOTHUYECKOE JACHCTBUE
BUJIUMOTO,  YIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO U3IyYCHHUI,
€CTECTBCHHBIM  PAaJAMOAKTUBHBIN don, KOCMUYECKHE  JIy4H,
paauOaKTUBHOE M3JIyYEHUE NPUPOJHBIX MHUHEPAIOB, JEHCTBUE
PaIMOAaKTUBHBIX M3JIyYCHUW Ha OpPraHW3M YeJIOBEeKa), MpHU ITOM
NEPeBOUTh  NPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIJIEIATH
CYIIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMMCHIBATh W3YYCHHBIC CBOWCTBA Tel U (u3udyeckue SBICHUS,
UCTIONIBb3YsI (PU3MYecKue BETUUYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh
TeJa TP HEPABHOMEPHOM JIBHXKEHUU, YCKOPEHUE, TIEPEMEILICHHE, MY Th,
yIJIOBasi CKOPOCThb, CHJIa TPEHHs, CUjla YIPYrOCTH, CUJIA TSKECTH,
YCKOpPEHHE CBOOOJHOTO MAJCHUS, BEC TeJlld, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHW4YecKasi paboTa WU MOIIHOCTb, MOTCHIIMAIbHAS YHEPTHs
TeJa, MOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUUAIbHAS YHEPTHUs
CKaToOW TPY)KWHBI, KWHETHYECKas DHEPTHsl, IMOJHAs MeXaHWYecKas
DHEpPTrus, MEPUOj U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKAa3aTellb IPEIOMIICHHS
Cpellbl), TMPU OIMUCAHWU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT
UCIIOJIb3YEMbIX BEIMYMH, OOO3HAUYECHHUS W EIUHUII (PU3UUECKHX
BEJIUYHMH, HAXOAUTHh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH HW3YYEHHBIX
3aBUCUMOCTEH (PU3NUECKHUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBJICHUS U TPOIECCHI,
UCIIOIb3YS 3aKOH COXPAHEHUS YHEPIrUH, 3aKOH BCEMHPHOTO TSATOTEHUS,
MNPUHLHUIN CYyNEpPHO3ULIMM CHUJI, HNPHUHIUII OTHOCHUTENbHOCTH ['anuies,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMIICHHUSI CBETAa, 3aKOHBl COXPAHEHHUs 3apsAI0BOrO U MacCOBOIO
Yucen TMpPU  SIEPHBIX PEaKlUUsX, OpPU 3STOM JaBaThb CJIOBECHYIO
GbOopMyIMpOBKY 3aKOHa H  3allUChIBaTh €r0  MaTEeMaTUYECKOe
BBIPAKEHUE;

OOBSCHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE€  CHUTyallMii  NPaKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBIISITH TIPUYHMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JOrMyeckux IIaroB ¢ ONOpPOM Ha 2—3 U3YYEHHBIX CBOWCTBA
bu3nUecKuX ABICHUM, (U3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemath pacu€THble 3aJaud (ONMUpAIOIIMECSs HAa CUCTEMY U3 2-3
ypaBHEHUH), WCHOJIb3Ys 3aKOHBI U  (OPMYJbI, CBS3BIBAIOIINE
dbu3nueckne BEIWYMHBI: HA OCHOBE aHalW3a YCIOBHUS 3aJlayu
3allUChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEJOCTAIOIIAE WU
30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE
JUISl PEIICHHs, MPOBOJUTH PACUYEThl M OLEHUBATh PEATUCTUYHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BEINYUHBI,



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPH TMTOMOIIH
(bU3HYECKUX METOJIOB, UCIOJIb3Ys OMHCAHUE UCCIICIOBAHUS, BBIIEISAThH
MPOBEPSEMOE TMPEANOJIOKEHUE, OIICHUBATh IMPABWIBHOCTh MOPSAKA
MPOBEICHUST HCCIEIOBaHUS, JeNaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OTBITOB;

POBOJUTH OIBITBI TI0 HAOMIOACHUIO (U3MYECKUX SBICHUW WU
bu3HUecKX CBOMCTB TeN (M3ydeHHe BTOPOTo 3aKkoHa HproTOHA, 3aKkoHa
COXpaHEHUsI SHEPTHH, 3aBUCHUMOCTb Mepuoja KoJIeOaHui Py KUHHOTO
MasiTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3ABUCUMOCTh OT
aAMIUTUTYJbI MaJIbIX KOJEOaHWM, MPSMOIMHEHHOE pacmpocTpaHEeHUE
CBETA, pAa3IOXKEHHWE OENoro CBeTa B CHEKTP, H3YyYCHHE CBOWCTB
M300paKEHUS B IJIOCKOM 3€pKaJie ¥ CBOMCTB M300pakKeHUS MIpeaMeTa B
coOuparoleit JuH3e, HaOII0IeHNE CIUIONIHBIX U JTMHEHYaThIX CIICKTPOB
U3ITyYEHUS): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 W30BITOYHOTO
HaOopa 0OOpyJOBaHUS, OMHUCHIBATH XOJ OMNBITA U €ro Pe3yibTaThl,
(bopMyIMpPOBATH BHIBOIBI,

OPOBOJUTh TPU HEOOXONMMOCTH CEPUI0 TMPSMBIX H3MEPECHHH,
ompesieNsisi CpeAHee 3HAuYeHHE Uu3MepseMon BennduHbl ((PokycHoe
paccTostHue coOuparoieil JUH3bI), O00OCHOBBIBATH BBIOOP CMOCOOa
u3MepeHus (M3MEpUTETHLHOTO TPUOopa);

MPOBOJUTH HCCIECIOBAHNWE 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JBMXCHUHM 0€3 HayalbHOW CKOPOCTH, MIEPHOJA
KOJI€0aHMI MaTEeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yTila OTPaKEHUS CBETAa OT yIJja MaJIeHus W yIia MPeIoMIICHUs OT yTiia
najieHus): TUIAaHUPOBATh HKCCIIEIOBAHUE, CaMOCTOSITEIbHO COOHMpaTh
YCTaHOBKY, (DUKCHUPOBATh pPE3yJbTaThl MOJYYCHHOW 3aBHUCHUMOCTHU
(bu3HUeCKNX BEIWYUH B BUJE TAOIUIl U Tpa(UKOB, J€IaTh BHIBOABI IO
pe3yibTaTam UCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC H3MEpPEHUs (PU3NYECKHX BEJIMYUH (CpemaHss
CKOPOCTb M YCKOPEHHE Tella IIPH PAaBHOYCKOPECHHOM JIBUKCHHH,
YCKOPEHHE CBOOOJHOTO TMAaJeHUs, )KECTKOCTh MPYKUHBI, KOADHUITUESHT
TPEHUSI CKOJBKEHUS, MEXaHUYecKass paboTa M MOIIHOCTh, 4acTOTa U
nepuoJ; KoJeOaHWl MaTEeMaTHYECKOTO U TMPYKUHHOTO MAasiTHUKOB,
ONTHYECKass Ccuia coOuparomeld JWH3bI, PaTUOAKTUBHBEIN  (HOH):
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY U
BBITIOJIHATD ~ WM3MEPEHHs, CIeAys MPEUIOKEHHONM  HMHCTPYKIIUU,
BBIYKCIIATh 3HAYCHUE BEIUYMHBI M AHAIM3UPOBATH TOJYYCHHBIE
pe3yNbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coONoaTh MpaBWia TEXHUKH Oe3omacHOCTH Tmpu  pabore ¢
71a60paTOPHBIM 000PYIOBAaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKKA H3YUYEHHBIX (PU3UUYECKHX MOJIEICH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPOE TEJIO, TOYCUHBIH HCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IJIaHETapHas MOJeJb aTOMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCaHusA (B TOM YHCIIE:
CIUJIOMETP, JATUYUKHU TOJIOKEHUS, PACCTOSHHS W YCKOPEHHS, PaKeTa,
9XOJOT, OYKH, MEPUCKON, (oToammapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), MCMONB3ys 3HAHUS O



CBOMCTBaX (U3MUECKUX SBJICHHM © HEOOXOIuMble (U3UUECKUE
3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M  CXEMATHUYHbIE PUCYHKH  HU3YUYEHHBIX
TEXHUYECKUX YCTPOWMCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOILIECCOB MPH PEHICHUU Y4eOHO-IPAKTUUECKHUX
3a/1a4, ONTUYECKUE CXEMBI JIJISi TIOCTPOCHUSI M300PKEHUM B TUIOCKOM
3epKajie U COOMparoIIeH JIMH3E,

OPUBOAUTH TpUMEpPHl  (HaXOAUTh WHOOPMAIMI0O O MpUMepax)
MPAKTUYECKOTO HMCTOIB30BaHMS (DU3NYECKUX 3HAHUIN B MOBCEIHEBHOMN
KU3HU IS 00ecTieueHnuss 0€30MacHOCTH MPU 00paIlleHuy ¢ MpudopaMu
U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHUSI 3I0POBbSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYKAIOLIEN CpEIE;
OCYIIECTBJIATh TMOWUCK HWH(pOpManuu (U3HUECKOTO COACPKAHUSA B
HuTepHeTe, caMoCTOATENbHO (QOpMyIHpysh TOMCKOBBIA  3ampoc,
HAaXOJWThb  NYyTH  ONPENENECHHUS]  JOCTOBEPHOCTH  IMOJY4YEHHOM
uH(pOpPMAIIM HAa OCHOBE HMMEIONIMXCS 3HAHWM U JOTOJHUTEIHHBIX
HMCTOYHUKOB;

WCIIOJIb30BaTh MPU  BBIMOJHEHWW  Y4YEOHBIX 3aJaHUNl  HAay4dHO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEpKaHMsl, CIPABOYHbBIC
Marepualbl, pecypchl ceth  MHTepHeT, BiaAeTh NOpUEMAMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUsi MHPOPMAIUA U3 OJIHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIC TUCHbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
uH(pOpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (DPM3UUECKOTO COCpP>KaHUSA,
myOJIUIHO MIPEJCTABIATh pe3yabTaThl MPOECKTHOM WIn
MCCIIEI0BATENBCKOMN IESITENBHOCTH, IPU 3TOM IPaMOTHO HCHOJIb30BATh
W3YYCHHBI TIOHSATHMHBIA ammapaTr HM3ydyaeMoro pasjaena (Gusuku u
COMPOBOXKJIaTh BBICTYIUICHUE MPE3CHTAlUCH C y4€TOM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosnn4yectBo 4yacos
Ne HaumenoBanue pa3iesnoB DJIeKTpOHHbIe (HU(POBHIE)
KonTposabHbie IMpakTnyeckmne
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Pa3pnen 1. dusuka u eé posib B NO3HAHUHU OKPY/KAKOLIEro MUpa

1.1 duzuka - Hayka 0 IPUPOJE 2 bubmorexa [TOK
’ y pHpo https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 o
HBIHCCKHC BETHIHIbL 2 ! https://m.edsoo.ru/7f416194
13 EcrecTtBeHHOHAaYUYHBIN , ) but6mmoreka [JOK
' METO/1 [TO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nea 2. [lepBoHavyaibHbIe CBeeHHS] O CTPOCHHUM BellecTBA
bubnuoreka [JOK

2.1
Crpoenme semecTsa i https://m.edsoo.ru/7f416194

JIBrxeHue n

2.2 B3aUMOJICUCTBUE YaCTH 2 1 bubmorexa HOK
’ a 1t https://m.edsoo.ru/7f416194
BEIIIECTBA
)3 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka IIOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Uroro no pazaeny 5

Pa3nen 3. /IBu:xeHMe U B3auMo/ieiicTBUE Te




bu6mmoreka [JOK

A M
3 CXAHHICCKOT JIBIDKCHHC 3 https://m.edsoo.ru/7f416194
39 HNuepuus, macca, 4 bubnuoreka IIOK
' IUIOTHOCTD https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Crma. Bugst cut 14 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[Hasnenue. [lepenaua

41 JABJICHUS TBEPIBIMHU 3 bubnuoreka [JOK
) TEIaMH, )KUAKOCTSIMH U https://m.edsoo.ru/7f416194
razamMu
bubmuoreka [JOK
4.2
Jlapnenue xuKoCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 A
TMOC(hEpHOE MaBnCHHe 6 https://m.edsoo.ru/7f416194
JleficTBHE KUAKOCTH U rasza
4.4 Ha MOTpyKEHHOE B HUX 7 bubmorexa [TOK
) Py https://m.edsoo.ru/7f416194
TeJIo
Uroro no pazaeny 21

Pa3nea 5. PaGora 1 MOIIHOCTDH. DHepIrus

bu6mmoreka [JOK
>1 Pabota u momHoCTS 3 https://m.edsoo.ru/7f416194
5.2 ITpocThie MEXaHU3MBI 5 bubmmorexa LOK

https://m.edsoo.ru/71416194




bubmuoreka [JOK

53 MexaHuyeckast S3Heprus 4 1 https://m.edsoo.ru/7f416194
Wtoro no pasaeny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO 63 12

YACOB I10 ITPOTPAMME




8 KVIACC

HaumenoBanue KoaunvecTBo yacoB
Ne JJIeKTpOHHBIe (HH(POBbIE)
pa3ie/ioB M TeM KonTpoabHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpaMmMsl padoThI padoThI
Pa3pen 1. TensioBblie IBJICHUSA
11 CtpoeHue u CBOMCTBA 7 bubnuorexa [JOK
’ BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T
CTIOBBIE TPOHECCRT 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHHS
DNeKTpUYECKHe 3apsiibl.
2.1 3a H;I(I::HHLIe Tenai I/II[X 7 1 Bubmiorexa LIOK
) P . https://m.edsoo.ru/7f4181ce
B3aUMO/ICCTBUE
9 [TocTostHHBIHM 20 5 7 bu6mmorexa [IOK
’ AJIEKTPUYECKUM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
23 M
AHHTHRIC ABICHHA 6 I 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuorexa [JOK
’ WH Y KLU https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO 68 4 14.5




YACOB II0 ITPOTPAMME




9 KVIACC

HaumeHoBaHMe Kosn4yecTBO 4acoB
Ne JJIeKTpOHHBIe (HH(POBbIE)
pa3ie/ioB M TeM KonTpoabHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpaMmMbl padoThI padoThI
Pa3zgen 1. Mexannueckue siBJICHUSA
Mexanudueckoe Bu6 10K
HOINOTEKA
1.1 €HHUE U CII0Co0
JIBIDICHHC 1 Cll s 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIHCaHUusI
bu6mmoreka [IOK
1.2 BzaumoneiicTBue Te
MMOACHCTBHE TE 20 I 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHBI COXpPaHEHUA
p 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3znea 2. MexaHn4ecKHe K0J1e0aHUA U BOJTHEI
)1 MexaHudeckue . 3 bubmmoreka [JOK
’ KoJiIeOaHus https://m.edsoo.ru/7f41a4a6
9 MexaHW4eCKUe BOJIHBI. g 1 3 bubmuorexa [JOK
’ 3BYyK https://m.edsoo.ru/7f41a4a6
Uroro no pasaeny 15
Pazjen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHUTHOE
P bubmuoreka [JOK
3.1 nojue u 6 2

OJICKTPOMAIHUTHBIC

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




BOJIHBI

Wroro no pazneny 6
Paznen 4. CBeToBbIE AABJIEHUS
41 3aKOHBI 6 bubmuoteka [JOK
' pacrpoCTpaHeHHst CBETa https:/m.edsoo.ru/7f41a4a6
49 JIMH3BI U ONITUYECKHE 6 but6mmoreka [JOK
’ MIPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bu6mmorexa [IOK
’ CBETA B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHToBbI€ siBJIeHUA
Ucnyckanue u
5.1 MOIJIOIIEHUE CBETA 4 Bubnuorexa [IOK
’ Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHune aTOMHOTO 6 bubmuorexa [JOK
) sapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAne e pea
FICPHBIC peakiin 7 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17

Pa3nea 6. [loBTopuTe1bH0-000011a101IM i MOAYJIb

6.1

IToBTOpEHUE U
000611eHne
CoJIepKaHus Kypca
¢us3uku 3a 7-9 xnace

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6




Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne

~

Tema ypoka

KoanuyecTBOo 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHmusl

JJIeKTPOHHbBbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

du3nka — HaykKa o
npupoze. SIpnenns
npuposl. Pusnueckue
ABJICHUS

MexaHudecKkue, TCIIOBEIC,
ANEKTPUYECKHUE,
MarHHTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

duznyuecke BEJIMUYUHbBI U
WX U3MEpEeHue

Ypok-uccienopanue
"N3mepeHue TeMieparypsl
[IPY TIOMOIIH >KUJAKOCTHOTO
TEPMOMETpA U IaTUHKA
TeMIepaTypbl”

Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAyKU
U3Y4aroT IPUPOAY.
EcTecTBeHHOHAYUHBIN

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




METO/ IO3HAHUS.
Onucanne pusndeckux
SIBJICHUM C TTOMOIILBIO
MoJienen

Ypok-uccienoBaHue
"[IpoBepka runoTe3bl:
JANbHOCTH MONETA [IapUKa,
MyIIEHHOTO
TOPU30HTAJIBHO, TEM
OoubIlle, YeM OOJIBIIIE
BbICOTA ITycKa"

CTpOCHI/Ie BCIICCTBA.
OHBITBI, JOKa3bIBAKOIIINEC
JUCKPETHOC CTPOCHUC
BCIICCTBA

bubmnoreka LJOK
https://m.edsoo.ru/ff09fe0a

JIBMIKEeHHE YacTHIl
BEIECTBA

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

Ypok-uccienoBanue
«OnbITE IO HAOIIOEHUIO
TEIIOBOTO PACIITUPEHUS
ra3oB»

10

ArperatHbie COCTOSIHUS
BELIECTBA

11

B3anmocBsa3p MexIy
CBOMCTBaMU BEIICCTB B
pa3HBIX arperaTHbIX
COCTOSTHUSIX B X

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0378




ATOMHOMOJICKYJISIPHBIM
ctpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUH
BO/JIBI

MexaHndeckoe JABHMXXCHUC.

12 PaBHOMEpHOE B bubmorexa TIOK
p https://m.edsoo.ru/ff0a05¢c6
HEpaBHOMEPHOE JABUKEHHUE
13 Ckopoctb. Ennnuis bubnuorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpemeHH bubnuoreka [IOK
IBYDKCHUSA https://m.edsoo.ru/ff0a0ae4
Wuepuust. 3aK0H HHEPLMH.
BzaumoneiicTBue TEII KaK bu6mmoreka [JOK
15
MPUYUHA U3MEHECHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBHXKEHHUSI TEI
IInoTHOCTH BemiecTBa.
16 Pacuet macchl u 00beMa bubmorexa TIOK
https://m.edsoo.ru/ff0a0fee
TeJla Mo ero TIOTHOCTH
JlaGoparopHas pabota
17 «Omnpenenenue IOTHOCTH
TBEPAOTO TEIA»
13 Pemenwne 3agau mo Teme bubmnoreka LIOK
"ITnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23¢c
Cuia KaKk XapakTepHUCTHKA
19 B3aumoencTus Tei. Cuia

yrpyroctu. 3akoH ['yka




JlaGoparopHas pabota
«W3yuenue 3aBUCUMOCTH

20 | pacTspkeHus (aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOMN
CUJIBD»

)1 SBnenue tarorenus. Cuna
TSKECTH
CBsI3b MEXKy CUIION

” TSKECTH U MacCoH Tena. bubmnoreka LIOK
Bec Tena. Pemenune 3amau https://m.edsoo.ru/ff0al778
o teme "Cuia tsxectu"”

Cuna TSKEeCTH Ha APYTHUX
23 MJIaHETAaX. @HSH‘I::}I:I?II/Ie bubmmorexa [OK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TUIaHET

24 W3mepenue cui. bub6nuorexa LIOK
Junamomertp https://m.edsoo.ru/ff0al8cc

bu6mmorexa [JOK

25 | Becrena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHIL,

56 | FAUPABIEHHBIX 110 OJTHOM bubnuorexa LIOK
IIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAsA CHIT

27 Pemenue 3amau no reme
"PaBHonelicTByromas cui'"

78 TpeHue CKOJIbKEHUS U bubnuoreka [IOK

TPCHUC ITOKOSI. TpCHI/Ie B

https://m.edsoo.ru/ff0alb9c




npupoac U TCXHUKE

29

JlaGopaTtopHnas pabota
«M3ydeHue 3aBHCUMOCTH
CHIIBI TPEHUS CKOJIBKEHUS
OT CHJIBI JIaBJICHUSI U
XapakTepa
COIPHUKACAIOIIUXCS
MOBEPXHOCTEN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Penrenue 3amau Ha
omnpeneeHre
PaBHOJICHCTBYIONIEH CHJIIBI

31

Penrenue 3amad mo reMam:
«Bec Temay, «I'paduueckoe
HN300paKEHHUE CHITY,
«Cubly,
«PaBHOIEWMCTBYIOIIAS CHIT»

bubmnoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota no
TeMaM: «MeXaHHIeCKoe
IBIKEeHHe», «Macca,
MIIOTHOCTRY, «Bec Temay,
«I"paduyeckoe
N300paKEHHUE CHITY,
«Cuis»

33

JaBnerune. CiocoOb1
YMCHBIICHHUA U
YBCIIUUCHUA OAaBJICHUA

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue rasza.

bu6mmoreka [JOK




3aBHCUMOCTD JIaBIICHHS
rasza ot 00bEma,
TEMIEPATyPhI

https://m.edsoo.ru/ff0a2376

[Tepenava naBneHus
TBEPJBIMH TEIIAMH,

bubmnoreka LJOK

35
JKUAKOCTSIMHU U r'a3aMH. https://m.edsoo.ru/ff0a25b0
3akoH [Tackansg
JlaBneHue B )KUIKOCTH U
36 rase, BbI3BaHHOE bubmmorexa LOK
- https://m.edsoo.ru/ff0a2718
NEUCTBUEM CWJIBI TSKECTHU
Pemnrenue 3amad mo teme
37 «/laBieHue B )KUAKOCTH U bubmmorera [JOK
8 https://m.edsoo.ru/ff0a2826
rase. 3akod [Tackaisy
bu6mmoreka [JOK
38 CooOmarommecs coc
HarotHees yAb https://m.edsoo.ru/ff0a2970
39 I'unpaBianyeckuii mpecce bubmmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopurneBoit
SKUIKOCTHEIM HACOC
ATtMocdepa 3emiu.
[TpuunHbI cymiecTBOBaHUS
BO3JIYITHOM 000JIOYKH
bubmnoreka LIOK
41 3emMiti. 3aBUCUMOCTD

aTMOC(EPHOTO J1aBJICHUS
OT BBICOTHI HaJ] YPOBHEM
Mopst

https://m.edsoo.ru/ff0a2b5a




Bec Bo3nyxa.

bu6mmoreka [IOK

42
ATMoc¢epHoe TaBiieHue https://m.edsoo.ru/ff0a2bSa
N3mepenne armocdepHoro
43 aBieHuA. OTbIT bubmorexa LOK
a ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTE
44 aTMoc(hepHOro JaBiIeHUS bubnuorexa [JOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepouns.
45 ATI;VIOC@): Hoep aBJICHUE Ha bubmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
Pentenue 3amad mo reme
46 " "
ATmochepHoe naBieHue
JlelicTBHE )KMIKOCTH U ra3a
47 Ha IOrpyKECHHOE B HUX bubmmorexa LIOK
py https://m.edsoo.ru/ff0a3276
Teno. ApXuMeaoBa cuiia
JlaGopaTtopHnas pabota
«OtmpeneneHue
48 BLITapJ'IKI/IBaI-O el cuIbl bubmmorexa TIOK
. I\J:I ’ https://m.edsoo.ru/ff0a33fc
JIEMCTBYIOILIEH Ha TeJO,
MOTPY>KEHHOE B KUJKOCTbH)»
JlaGopaTtopHnas paboTta mo
teme «VccienoBanue
A bu6mmoreka [IOK
49 3aBUCUMOCTH Beca Teja B

BOJle OT 00BEMA
MOTPYKEHHOU B KHUAKOCTh

https://m.edsoo.ru/ff0a3514




4aCTHu TCJ1a»

50

IInaBanue Texa

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

51

JlaGopaTtopHnas pabota
"KonctpyupoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJIKU U
omnpezaeneHue eé
rpy3onoabéMHoOCTH"

52

Pemrenne 3aJa4 110 TCMaM:
«IInaBanue CYHOB.
BOS,HYXOHJ'IaBaHI/IC»,
((I[aBJ'IeHI/Ie TBECPABIX TCJI,
JKHUJKOCTEH U Ta30B)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MorHocTh. EnuHunel
MOIITHOCTH

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

55

Ypok-uccienopanue
"Pacyét MOIIHOCTH,
pa3BUBaEMOM IIPH MOIBEME
o jectaure"

56

[IpocTeie MEXaHU3MBI.
Prryar. PaBHOBecue cvi1 Ha
pbryare

57

KonrposbHas padora no




TeMe «/laBieHue TBEpAbIX
TeJ, KUAKOCTEH U ra30B» /
Bceepocculickas
mpoBepoyHas pabora

58

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
«JlaBenue TBEPIBIX TEI,
KUAKOCTEH U Ta30By /
Bceepocculickas
mpoBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

59

Peryaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabora «lccnenoBanue
YCIIOBUI paBHOBECHS
pbIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4d78e

60

Penrenue 3amad mo reMe
«Y CcIIoBUS paBHOBECHUS
phIdara

bubmnoreka LJOK
https://m.edsoo.ru/ff0a48a6

61

Koadpunuent nonesnoro
JNEUCTBUS MeXaHN3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/]
HaKJIOHHOM TJIOCKOCTH»

0.5

62

Pemtenue 3amad mo teme
"Pabota, momraocTs, KIT/"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckas dHEprusi.
Kunernueckas u

bu6morexa [JOK
https://m.edsoo.ru/ff0a4252




MNOTCHIMAJIbHAA DHCPIUA

64 3aKOH COXpaHEHHUs
MEXaHUYECKOM 3HepTruu

bubmnoreka LIOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 110
TeMe "DKCrepuMeHTaIbHOE
ompeieTICHuE N3MEHECHHUS
65 KUHETHYCCKOU U
MOTEHIMAIIBHON YHEPTUHU
MIPU CKaThIBAaHWU TeJa 1Mo
HAKJIOHHOM INIOCKOCTH"

KonTponbhas padota no
66 TeMe «PaboTa 1 MOIIHOCT.
OHeprus»

PesepsHslii ypok. Pabora c
67 TEKCTaMU I10 TEME
"MexaHnyeckoe

nBIKeHne"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0adee6

PezepsHslii ypok. Pabora c
68 | Ttekcramu no teme "Pabora.
MoutHocTh. DHeprus"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KVIACC

Ne KonuyecTBo 4yacos
JJIeKTPOHHbBbIE
Hara undposbie
n | Tema ypoka KonTpoabHbie IIpakTHyeckue
Bcero U3y4eHust o0pa3oBaTejIbHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO- bubnuorexa [IOK

KHHETHYECKOM TCOPHHU U UX
OIBITHBIC MOATBECPIKACHU A

https://m.edsoo.ru/ff0a5256

Macca u pazmep aTOMOB U
MOJIEKYJI

Mopnenu TBEpHOTO,
JKUAKOTO U Ta3000pa3HOro
COCTOSIHU BELIECTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a540e

OOBsiICHEHHE CBOMCTB
TBEPAOTO, KHUIKOTO
ra3000pa3HOro COCTOSTHHM
BEIIIECTBA Ha OCHOBE
MOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUHU

Kpucrammmdeckue u
amopdHbIe Tea

bubmnoreka [JOK
https://m.edsoo.ru/ff0a5800

CmaunBanue u
KalUUIIPHOCTb.
IToBepXxHOCTHOE

bubmnoreka LJOK
https://m.edsoo.ru/ff0a5530




HaTsXKCHUC

TermnoBoe pacuiupeHue u

bubmnoreka LIOK

7
c)KaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b

g TEeMITepaTyphl CO
CKOPOCTBHIO TEIJIOBOTO
IBIOKEHUS YaCTHUIL]

BuyrpeHsss sHeprus.
9 CHZCE&I H3M€H§HH${ Bubmiorexa HOK
N https://m.edsoo.ru/ff0a5c60
BHYTpEHHEH 3HepTun
10 Bunrnl Temonepenauun buGmnorexa [IOK
a pes hitps:/m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"IIpakTuueckoe

1 HCIIOJIb30BAHNE TEILIOBBIX bu6mmorexa [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepHasioB B IEJIAX
sHeprocOepexeHus"

12 KonnuecTBO TEILIOTHI. bu6mmoreka [JOK
VYenpHas TEIIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEII0BOIO

13 Oamanca. TemioooMeH u bubmmorexa IIOK

| https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JIaGoparopHasg pabora
| patOpHai p bu6mmoreka [IOK
14 UccnenoBaHue sBIEHUS

TEmI000MeHa Npu

https://m.edsoo.ru/ff0a6a98




CMEIINBAaHUN XOJIO0IHOU U
ropsiueit Bojbl"

PacueT konnuecTBa
TCIJIOTHI, HCO6XOI[I/IMOFO

15 JUIS HATpEBAHMS Tea U
BBIJICIISIEMOTO UM TIPH
OXJIAXKICHUU
JlaGopaTtopHnast pabota
16 "OnpeneseHue yaeaIbHOoN bubmmorexa LOK
ped yA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
OHeprus TOIINBA.
17 VnenapHas TEIUIOTa buGmorexa LIOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
IImaBiaenue u
OTBEPIEBAHUE
18 K I/ICI;aJ'IJ'II/IHGCKI/IX TEI buGmnorexa [IOK
p ’ https://m.edsoo.ru/ff0a71d2
VYnenpHas Temiora
IUIABJICHU
JlaGoparopHag pabora
19 "On Ie): GJIEHI/IC . eJILHOI bubmorexa [IOK
pedl yA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIABJIEHUS JIbIa
20 [Tapoo6pazoBanue u bu6nuorexa LIOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenpHas
71 TEIJI0Ta MapooOpa3oBaHMs bu6mmoreka [IOK

Y KOHJICHCAIUH.
3aBUCUMOCTb TEMIIEPATYpPBI

https://m.edsoo.ru/ff0a786¢




KHUIICHUA OT aTMOC(i)CpHOFO
JaBJICHUA

22

BnaxxnocTs Bo3myXa.
JlaGopaTtopHnas pabota
"Onpenenenue
OTHOCHUTEIBHON BIaKHOCTHU
BO3yXxa"

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

23

Penrenue 3amaud Ha
ompeieNIeHNe BIaKHOCTH
BO3JIyXa

24

[TpunuMIIBI paOOTHI
TEIJIOBBIX JBUIaTEIICH.
[TapoBas TypOuHa.
JIBurarenab BHYTPEHHETO
CropaHus

25

KII[ TermoBoro
nasurareis. TermioBrie
JIBUTATEJIHN M 3aIUTa
OKpYXaroIIel Cpepl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUs U
IpeBpallEeHus DHEPTUH B
TCIJIOBBIX IIpoHeccax

27

IToaroroBka K
KOHTPOJIBHOH paboTe 1o
TeMe ""TernoBbIe SIBICHUS.
W3menenue arperaTHbIx
COCTOSIHHM BemiecTna'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312




28

KonrposnbHas pabora no

TeMme "TernIoBbIe SIBJICHUS.

W3menenue arperaTHbIX
COCTOSHH BerrecTna"

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

29

OnekTpuzanus ten. JlBa
POJia AICKTPUIECKUX
3apsIoB

30

Ypok-uccienopanue
"DnexTpuzanus Tel
WHIYKIUEN U TIpU
COMPUKOCHOBEHUH"

31

BzanmopeiicTBie
3apsKEHHBIX TeN. 3aKOH
Kynona

bubmnoreka LIOK
https://m.edsoo.ru/ff0a87¢e4

32

DIIEKTPUUYECKOE TTOJIE.
HarmnpsixeHHOCTB
AIEKTPUYECKOTO TOJIS.
[IpuHIuI cynepno3unun
AIEKTPUYECKUX TTOJEN

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anexrpuyeckux
3apsAA0B. DIeMEHTapHBIN
3apsan. CtpoeHue atoma

34

[IpoBoaHUKY 1
JIUBJIEKTPUKU. 3aKOH
COXpaHEHUs
AJIEKTPUYECKOTO 3apsia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6




35

Pemenue 3amau Ha
MMPUMCHCHUC CBOICTB
QJICKTPHUYCCKUX 3aps10B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUYECKUI TOK,
YCJIOBHS €T0
CyIlIECTBOBAHUSI.
HcTounuku
ANEKTPUUECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JlelicTBUA 2IIEKTPUYECKOTO
TOKa

bubmnoreka LIOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienopanue
"JleticTBUE
AIIEKTPUYECKOTO TOJISI Ha
MIPOBOJAHUKU U
TIADIICKTPUKH"

39

DIIEKTPUUECKHUI TOK B
MeTaJlIaX, KUJIKOCTSIX U
razax

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckast Lelb U €€
COCTaBHBIE YaCTU

41

Cuna Toka. JIabopatopHas
pabota "U3mepenue u
pEryJIMpOBaHUE CUJIIBI
ToKa"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DneKkTpuyeckoe
HarnpsbkeHue. BoiasTMerp.
JlaGoparopHas paboTa

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a%¢14




"N3mepenue u
peryiupoBaHue
HanpspkeHus"

43

ComnpoTuBiieHUE
MIPOBOJHMKA. Y IEIbHOE
COMPOTHBIICHUE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBHUCHUMOCTB
AIIEKTPUYECKOTO
COTMPOTHUBIICHUS
MIPOBOIHMKA OT €T0 JIJIHHBI,
TUTOMIA/IA TIOTIEPEYHOTO
ceueHus u marepuasa”

bubmnoreka LJOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTh CHJIbI TOKA OT
HanpspkeHus. 3akoH Oma
JUTSL y4acTKa Lenu

bubmnoreka LIOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCUMOCTH CHUJIbI TOKA,
HAYIIETO Yepe3 Pe3ncTop,
OT CONPOTHUBIICHUSA
pe3ucTopa 1 HalpsHKEHUS
Ha pe3uctope"

bubmnoreka LIOK
https://m.edsoo.ru/ff0aa04e

47

ITocaenoBaTenbHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOI[HI/IKOB

48

JlaGoparopHas pabota

bu6nmoreka [JOK




"IIpoBepka mpasuiia
CJIOKEHMSI HANIPSKEHUN
IIPY [IOCJIEJOBATEILHOM
COEJIMHEHUH JIBYX
pe3uctopoB”

https://m.edsoo.ru/ff0aaa58

JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia ajs

bu6mmoreka [IOK

49 CHJIBI TOKA IIPU
p https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEIMHEHUH PE3UCTOPOB"
Pemrenue 3agau Ha
npuMeHeHune 3akoHa Oma bubnuorexa [JOK
50
JUISL Pa3In4HOrO https://m.edsoo.ru/ff0aaf8a
COCTMHCHMS TIPOBOTHUKOB
Pabora 1 MoIHOCTE
51 DJIEKTPHUYECKOTO TOKA bubmmorexa TIOK
™ ' https://m.edsoo.ru/ff0ab124
3akoH [[xxoyns-Jlenna
JlaGopaTtopnast pabota
5 "Onpenenenue paboOTsl U bubmuoreka [IOK
MOII{HOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNIeKTPUYECKHE LIETTH U
MOTPEOUTEN
53 angf MYECKOH DHEPTUHU B buGnnorexa LIOK
P p hitps://m.edsoo.ru/f0ab660
obITy. KopoTkoe
3aMBIKaHHE
54 ITocTostHHBIE MATHUTEI, UX




B3aUMOJECHUCTBHUE

55

Ypok-uccienopanue
"U3yuenue nonen
HOCTOSIHHBIX MAarHUTOB"

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac3d0

56

MarauTHOE Toe.
MarauTHOe 1oje 3eMI |
€ro 3HauCHHE )1 JKU3HU
Ha 3emiie

Bbu6moreka [JOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DIEeKTPUIECKUE
3apsabl. 3apsHKEHHbIE Tela
Y UX B3aUMOJICHCTBUA.
ITocTostHHBIM
AIEKTPUUECKUNA TOK"

bubmnoreka LIOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbHas pabota no
TeMe "DIeKTPUIECKUe
3apsabl. 3apsHKEHHbIE Tejla
Y UX B3aUMOJICHCTBUS.
[TocTosiHABII
ANEKTPUIECKUH TOK" /
Bcepoccutickas
nmpoBepoyHas pabora

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0abea8

59

PesepsHsiii ypok. Pabora ¢
TEKCTaMH 0 TeMe
"[TocTostHHBII
AJIeKTpUYecKuil Tok" /

bubmnoreka LIOK
https://m.edsoo.ru/ff0acdc6




Bcepocculickas
poBepouHas paboTa

60

OneIT Dpcrena.
MarsauTHOE T10J1e
ANEKTPUIECKOTO TOKA
MarnutHoe 1osie KaTyImKu
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenue
AIIEKTPOMArHUTOB B
texHuke. Jlaboparopnas
pabora "U3yuenue
JEHCTBUSI MAaTHUTHOTO
TOJIs1 HA TIPOBOJIHUK C
TOKOM"

0.5

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

62

DJIEKTPOIBUTATE D
MOCTOSTHHOTO TOKa.
Hcnonb3oBanue
AIIEKTPOIBUTATENCH B
TEXHUUYECKUX YCTPONCTBAX
U Ha TpaHCHOpTe.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue u
u3yyeHue padoThl
aneKTpoaBUraresns”

bubmnoreka LJOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apazes. 3aKOH
AJIEKTPOMATrHUTHOMN
naaykuuu. [Ipasuio Jlenna




64

DNeKTporeHeparop.
CrniocoObl mosyyeHus

BHCKTqueCKOK OHCPIHUHU.

DJEeKTPOCTAHIINU HA
BO300HOBIIIEMBIX
HNCTOYHHKAX BHCpFI/II/I

65

IloaroroBka k
KOHTPOJIBHOM paboTe 1o
TeMe "DIIeKTpUIECKHE U
MarHMTHBIE sIBJCHUS"

66

KoHnTtponbHas padoTa mo
TeMme "DJIEeKTpUUECKUe U
MarHuTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepHbIii ypok. Pabora ¢

TEKCTaMU II0 TEME
"TerioBEIe IBICHUA"

bubmnoreka LIOK
https://m.edsoo.ru/ff0accS5e

68

PesepsHsiii ypok. Pabora c

TEKCTaAMH II0 TEME
"MaruuTtHbie aBiaeHud"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

N KoanuectBo yacos JIEKTPOHHbIE
°
Hara uudposbie
n/ Tema ypoka KonTpoabubie IIpakTuyeckue
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
L padoThI padoThI
pecypcsl
1 Mexanudeckoe IBUKECHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. bubmnoreka IJOK
2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXAHUYECKOTO IBUKEHUS 4
bu6mmoreka [IOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
IPSIMOJIMHEMHOE IBUKEHUE .
HepaBHomepHoOe
4 IIPSIMOJIMHEVHOE JIBUYKEHUE. |
Cpennsisi ¥ MTHOBEHHAs
CKOPOCTh
ITpsimonuneiiHoe bubnuoreka LIOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKEHHE. Y CKOPEHUE 4
CkopocTh IpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOT'O !
nBkeHus. ['papux
CKOPOCTH
7 JlaGopatopHas paboTa | 1 bubnuorexa LIOK
"OnpeneneHue yCKOpeHus https://m.edsoo.ru/ff0adbl




TeJa IpU PaBHOYCKOPEHHOM

I'yka

JIBUKEHUHU 110 HAKJIOHHOM 8
mI0cKoCcTH"
CBoOoaHOE TTajieHne Tel.
8
Omnpithl [Manunes
PaBHOMEpHOE ABMXKEHUE TIO
oKkpyxHocTH. llepron n bubnmoreka [JOK
9 4acToTa OOpaleHusl. https://m.edsoo.ru/ff0ael7
JIvHeiHas U yriosas 6
CKOPOCTH
10 [lenTpocTpeMHUTENBHOE
YCKOpEHHUe
ITepBe1it 3ak0oH HproTOHA. bubmoreia HOK
11 https://m.edsoo.ru/ff0ae61
Bexkrtop cunbl )
. bu6mmoreka [JOK
Bropoii 3akon HeroToHa.
12 p B https://m.edsoo.ru/ff0ae72
PaBHozelicTBYIOIIAs cUila .
. bubmnoreka LIOK
Tpetuii 3akon HerotoHa.
13 https://m.edsoo.ru/ff0ae98
Cyrneprno3uiys Cui )
Pemenue 3amau Ha bubmuorexa [JOK
14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hprorona c
Cuna ynpyroctu. 3aKoH bubmorexa LOK
15 yupy ' https://m.edsoo.ru/ff0aeca

2




Pemienue 3aga4d no teme

16
«Cuna ynpyrocTm»
JlaboparopHnas paboTa bubnuotexa [IOK
17 «Omnpenenenne KeCTKOCTU https://m.edsoo.ru/ff0aee2
IPYKUHBD 8
bubmnoreka [JOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af73
d
19 Pemenue 3agau no teme bubmuoreka [{OK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGoparopHas pabota
20 "Onpenenenue bubmuotexa [JOK
K03 uLreHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKEeHUs"
Pemenue 3amay no teme
21 "3akonsl HetoToHa. Cuna bubmorexa [IOK
' | https://m.edsoo.ru/ff0afb8e
ynpyroct. Cuna TpeHus
Cuiia TSKECTH U 3aKOH
Bbu6mmorexa [JOK
BCEMHUPHOIO TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
Yckopenue cBOOOIHOTO 4
HaacHUs -
VYpok-koHpepeHus
"JIBUKEHUE TEN BOKPYT
23 rPaBUTALMOHHOTO LIEHTPA

(ConneuHas cuctema).
lNanaktukn"




Pemienue 3aga4d no teme

24 "Cuua TSKeCTU U 3aKOH Bubmmorexa [IOK
| https://m.edsoo.ru/ff0af5{8
BCEMHUPHOI'O TATOTEHUS
IlepBas kocmuueckas
25 ckopocTb. HeBecoMocTh 1 bubmorexa [IOK
https://m.edsoo.ru/ff0af33c
neperpy3Ku
PaBHOBecHe MaTepuabHON
TOYKH. AOCOJIIOTHO TBEPAOE
26 teno. PaBHoBecue TBEpAOTO bubnuorexa [JOK
TeJla ¢ 3aKpeIIEHHOI OChIO https://m.edsoo.ru/ff0afe36
BpauieHus. MOMEHT CHIIBI.
LlenTp TsKECTH
PaBHOBecue MaTepuambHON
TOYKH. AOCOJIIOTHO TBEPAOE
7 Teno. PaBHOBecue TprI[OFO
TeJa C 3aKPEIIEHHON OChIO
BpauieHus. MOMEHT CHIIBI.
LenTp TsKECTH
Pemenwe 3aga4 mo TeMe Bbu6mmorexa [JOK
28 "MomeHnT cunsbl. LlenTp https://m.edsoo.ru/ff0b02b
TsoKeCTH" 4
IToaroToBKa K KOHTPOJIBHOMN
paboTe Mo Teme bubnnorexa [IOK
29 " https://m.edsoo.ru/ff0b040
MexaHnueckoe JBHKEHUE. 3
B3aumopeiicteue Ten" -
30 Konrpomnbnas pabora mo bub6nuoreka [IOK

Teme "MexaHnyecKoe

https://m.edsoo.ru/ff0b06e




nBYOKeHne. B3anMmoneiicteue

n

TCII

(e}

Nmnynbe Tena. Ummynbe
CUJIBL. 3aKOH COXpaHEHUS

Bbu6morexa [JOK

31 https://m.edsoo.ru/ff0b07f
UMIyJbca. YIPYyroe u .
HEYNPYTO€ B3aUMOJICHCTBUE -
Pemenwne 3agau mo Teme Bbu6mmorexa [JOK
32 "3aKkoH coxpaHeHUs https://m.edsoo.ru/ff0b096
uMIyJbca" c
Ypoxk-koHpepeHuus
33 "PeakTuBHOE IBUKEHNUE B
IIPUPOJE U TEXHUKE"
Mexanuyeckasi pabota u bubmorera [IOK
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb 4
bu6mmoreka [JOK
PaboTa cuIIbI TSHKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YIOPYTOCTH U CUJTBI TPEHUS g
JlaGopaTtopHnast pabota
«Omnpenenenue pabOThI CUITBI
36 TPEHUS TIPU PAaBHOMEPHOM
JBIDKEHUHU TeJIa 10
TOPU30HTAJIBLHOM
MOBEPXHOCTH
37 CBsi3b 3HEPrUU U PaOOTHI.
IToTrenumanbHas sHEPrus
38 Kunetuueckast SHEPTHsL. bubnmnorexa LIOK




TeopeMa 0 KWUHETUYECKOM
SHEPIruu

https://m.edsoo.ru/ff0b0c3
2

3aKoH COXpPaHCHUA SHCPIrun

39
B MEXaHUKE
JlaGopaTtopHnast pabota bubnmorexa [JOK
40 «3yueHne 3akoHa https://m.edsoo.ru/ff0b12f
COXPAaHEHHUS SHEPTUN e
bub6mnoreka [IOK
KoisebarensHO€E OBIXEHNUE U
41 https://m.edsoo.ru/ff0b185
€ro XapakTepPUCTUKU g
3aryxatomue KojaebaHusl. bubnuoreka [IOK
42 BeinyxeHHbIe KOeOaHMs. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MaremaTuueckuii u
NPYKUHHBINA MasiTHUKU
Ypok-uccnenoBanue
bu6mmorexa [JOK
«3aBUCUMOCTb MIEPUOIA
44 N https://m.edsoo.ru/ff0b197
KoJie0aHUM OT )KECTKOCTH .
MPYKHUHBI U MAacChl TPy3a» N
45 IIpeBpalienue 3HEpruu Npu
MEXaHHYECKUX KOJICOAHUSIX
JlaGopaTtopHnast pabota
bu6mmoreka [IOK
«OmnpeneneHue 4acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuojia KoaebaHui .
MPYKUHHOTO MasSITHUKA) -
47 JlaGopaTtopHnas pabota bubnunorexa [IOK




«IIpoBepka HE3aBUCUMOCTH
nepuojia kojaeOaHuii rpysa,
MIOJIBEIIEHHOT'O K HUTH, OT
Macchl Ipy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHHn4YeCKHUE BOJHEL.
CBolicTBa MEXaHHYCSCKHUX
BoJIH. [IpogonbHbIE 1
MOTIEPEYHBIE BOJIHBI

bub6mnoreka [IOK
https://m.edsoo.ru/ffOb21f
e

49

Ypok-koHpepeHus
"MexaHH4eCKHe BOJIHEI B
TBEPJIOM TEJIE.
CelicMu4yecKkre BOJTHBI"

50

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccienoBaHue
"HabutoieHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKH
pE30HAHC

53

VYpok-koHpepeHuus
"V1pTpa3ByK U MH(pa3ByK B
IIPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23¢c
a

54

[ToaroroBka Kk KOHTPOJIBLHOU
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHn4eckue

bubmnoreka IJOK
https://m.edsoo.ru/ff0b25f
0




KoJiIeOaHus U BOIHBL"

55

KoHnTtponbhas padota mo
TeMme "3aKOHbI COXpaHEHHS.
Mexannyeckue KonedaHus u
BOJIHBI"

56

BHGKTpOMaFHI/ITHOG II0JIC.
SHGKTpOMaF HUTHBIC BOJIHBI

bubmnoreka [JOK
https://m.edsoo.ru/ff0b2ab
e

57

CaoiicTBa
AIIEKTPOMATHUTHBIX BOJH

58

VYpoxk-koHpepenuus "lkana
ANEKTPOMATHUTHBIX BOJIH.
Hcnons3oBaHue
ANEKTPOMATHUTHBIX BOJH
JUISL COTOBOM CBA3U"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe
6

59

VYpok-uccienoBanue
"N3yueHune CBOKCTB
3JIEKTPOMArHUTHBIX BOJIH C
HOMOIIBI0 MOOMIIBHOTO
tenepona"

bubmnoreka LJOK
https://m.edsoo.ru/ff0b2c6
c

60

Pemrenne 3aJa4 Ha
OIpCACIICHUC YaCTOThI U
JJINHBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

61

DeKTpoMarHuTHas IpupoIa
cBeta. CKOpOCTh CBETA.
BonHoBEIE cBOIiCTBa cBETA

Bbu6morexa [JOK
https://m.edsoo.ru/ff0b31d
0




62

HcTounuku ceera.
IIpssmMonunenHoe
pacnpoCcTpaHEHHE CBETA.
3armenus ComnHua u JIyHsl

bubmnoreka LIOK
https://m.edsoo.ru/ff0b365
8

63

3aKoH OTpPaXCHUA CBCTA.
3ep1<ana. Pemenue 3amau Ha
MPUMCHCHHUC 3aKOHA
OTpPAXKCHUS CBECTA

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b38¢
4

64

HpeJIOMJ'ICHI/IC CBeTa. 3aKOH
MMPCJIOMJICHUA CBCTA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHoE BHyTpeHHEE
OTpa>KEHUE CBETA.
Hconp30BaHKe IIOIHOTO
BHYTPEHHETO OTPaKEHUS B
OIITHYECKUX CBETOBOJIAX

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3c5
c

66

JlaboparopHuas paboTa
"UccnenoBanue
3aBUCHUMOCTH yTJia
NPEJIOMIICHHUST CBETOBOTO
JdydYa OT yrija najeHus Ha

nn

rpaHuIie "BO3IyX-CTEKIIO

67

Ypok-koHpepeHuus

"M cnonb30BaHUE MOJHOTO
BHYTPEHHETO OTPA>KECHUS:
CBETOBOJIbI,
OINTHUKOBOJIOKOHHAS CBA3L"




JInmser. OnrTnyeckas cuia

bubmuoreka [{OK

68 https://m.edsoo.ru/ff0b312
JIAH3EI
¢
. bubmnoreka IIOK
[TocTpoenune n3o0pakeHui B
69 https://m.edsoo.ru/ff0b444
JIMH3aX
a
JlaGopartophas paboTa
"Onpenenerne HOKyCHOTO bubmorexa HOK
70 p Y . https://m.edsoo.ru/ff0b420
pPacCTOSHUS ¥ ONITHYECKON p
CHJIBI COOMparoNIe JTMH3bI" -
Ypok-koHpepeHIus bubnuoreka [IOK
71 "OnTHueckue TUH30BEIE https://m.edsoo.ru/ff0c0a?
npubopsr" [
bu6mmoreka [IOK
I'ma3 xkak ontuueckas
72 https://m.edsoo.ru/ff0b468
cucTema. 3peHue A
Ypoxk-koHpepeHuus
73 "JleexTrl 3penus. Kak
COXpaHUTH 3peHue"
Pa3snoxeHue Oejloro cBera B
74 crektp. OnbiTel HetoTOHA. bubnunorexa [JOK
CroxxeHue CeKkTpaabHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBera
JlaGoparopHasg pabora
"OHBEFLI npo ale)onceHmo bubmmotera [JOK
75 p https://m.edsoo.ru/ff0c0e2

0eJoro CBeTa B CIEKTp H
BOCIIpHUATUIO IIBCTA

a




IPEMETOB NP UX
HaOII0/ICHUN uepe3
[[BETOBbIE (PUIBTPHI"

YPpoK-pakTUKyM
"BoJIHOBBIE CBOMCTBA CBETA:

76
JCTiepcust, HHTEpPEpeHIIHS
u gudpaknys”
bu6mmoreka [IOK
OmnbiThl Pe3epdopna u
77 pdopx https://m.edsoo.ru/ff0c12a
IJIaHeTapHasi MOJIEb aTOMa 2
73 IToctynatel bopa. Monens
aroma bopa
Hcnyckanue 1 NOrIouieHue bubnuorexa LIOK
79 cBeTa aToMOoM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIunenyaTeie CIIEKTPBI c
YPOK-IIPaKTUKYM bubnuorexa [JOK
80 "Habmtoienne cuekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus" 0
bu6mmoreka [IOK
81 PanuoakTHBHOCTH U €€ BUIbI https://m.edsoo.ru/ff0c167
2
bu6morexa [JOK
CTpoeHne aTOMHOTO sIIpa.
82 https://m.edsoo.ru/ff0c18a
Hyxknonnas Mmonenb .
bu6mmoreka [JOK
PannoakTuBHBIC
83 https://m.edsoo.ru/ff0clal

npeBpateHus. 3otormnsl

4




Pemenue 3aga4d no teme:

bubmnoreka [JOK

84 "PanuoakTuBHBIC https://m.edsoo.ru/ff0c1b4
npeBpauieHus " a

85 [Tepuon nonypacmnana
Ypok-KoHpeperHiuts bubmuoreka [JOK
"PannoakTuBHBIE H3ITy4EHUS

86 https://m.edsoo.ru/ff0c212
B [IPUPOJIE, MEIULIHE, p
TexHHKe" -
SnepHble peakuu. 3aKOHbI bubnuoreka [IOK

87 COXpaHEHUs 3apsiIOBOTO U https://m.edsoo.ru/ff0c1c5
MacCOBOTO YHCET 8
OHeprus CBA3M aTOMHBIX bubnuoreka LIOK

88 anep. CBsi3b Maccel U https://m.edsoo.ru/ff0c1d7
SHEPTUu a

29 Pewenue 3amay no reme
" nepusble peakuun”
Peaknuu cunTe3a U necHU bubmnoreka LIOK

90 anep. Uctounuku sHepruu https://m.edsoo.ru/ff0c1e8
CosHiia v 3BE371 8
Ypok-koHpepeHus
"SAnepHas SHEpreTUKa.

91 JlelicTBUA paIOaKTUBHBIX
U3ITyYEHUI Ha KUBBIC
OpraHu3Mbl"

9 [ToaroroBka K KOHTPOJIBHOM bu6mmorexa [JOK

paboTe 1o Teme

https://m.edsoo.ru/ff0c223




"DIeKTpOMarHuTHOE IOJIE.
DJEKTPOMarHUTHBIE BOJIHBI.
KBantoBbIe sBieHUA"

[¢]

KonTponbhas pabota no
TeMme "DJIEeKTPOMAarHUTHOE

93
mmoJie. DJIEKTPOMarHuTHBIC
BosiHbl. KBaHTOBBIC ABIICHUS"
[ToBTOpeHme, 0600IICHHE. Bt OK
nOJINOTEKA
JlaGopaTopHnbie paboThI MO s
94 "B i . https://m.edsoo.ru/ff0c245
Kypcy "B3anmopeiicTeu
Ten" :
[ToBTOpeHme, 0600IICHHE. Bt OK
nOJINOTEKA
Pemenne pacueTHbIX U oreka 1
95 AeCTRe SA1a4 0 https://m.edsoo.ru/ff0c257
Ka4eCTBEHHBIX 3a/1a4 II
2
teme "TemnoBsie mporecch”
[ToBTOpeHnue, o6o0ImIEeHHE.
Pemmenne pacueTHbIX U bubnuorexa [IOK
96 Ka4eCTBEHHBIX 3aa4 I10 https://m.edsoo.ru/ff0c2a2
teme "KITJI TermioBsIx 2
nBuraresei”
[ToBTOpenue, obo0ImEeHHE.
Pemenue pacueTHbIX U bubnuoreka [IOK
97 Ka4eCTBEHHBIX 3a7a4 I10 https://m.edsoo.ru/ff0c2b3
teme "KIT/T 0
AIEKTPOYCTAaHOBOK"
08 [ToBTOpeHue, 06001IeHNE. bu6mmoreka [JOK

JlabopatopHbie pabOTHI 11O

https://m.edsoo.ru/ff0c2¢c5




Kypcy "CseToBbl€ sIBICHHA"

2

[ToBTOpenue, 0600IICHHE.
99 Pabora ¢ Tekcramu 1o Teme
"3aKOHBI COXpaHEHUS B

MmexaHuke"

bu6morexa [JOK
https://m.edsoo.ru/ff0c2d6
a

[ToBTOpenme, 0600IICHHE.

Bbu6mmorexa [JOK

100 Pabora ¢ TexcTaMu 1o TeEMe 1 https://m.edsoo.ru/ff0c2e8
"Konebanust u BOIHbI" 2
[ToBTOpeHnue, o6o0ImIEeHHE. bubnuoreka [IOK

101 Pabota ¢ TexcTaMu 1o TeEMe 1 https://m.edsoo.ru/ff0c304
"CBeToBbI€E siBcHUS" 4
[ToBTOpenue, o6o0ImIEeHHE.

102 PaboTta ¢ TexcTaMu o TEME !
"KBaHTOBas u siaepHas
¢uzuka"

OBIIEE KOJIMYECTBO HACOB
102 27

I10 ITPOT'PAMME







ITPOBEPSIEMBIE IIPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM 00pa3o
OCHOBHOI'0 00111er0 00pa30BaHuA

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pa3jindaTthb ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCH
JaHHOC (I)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUE HU3YYEHHBIX (DHU3MUECKUX SIBICHUH B OKp
¢buznyeckue SBJICHUS B NMPUPOJIE, TP 3TOM IEPEBOJUTH MPAKTUYECKY

CYILLECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3UUECKUX SBICHHM

1.4

OIMCHIBATh M3YUYCHHBIE CBOWCTBA TeJN M (PU3MUYECKHUE SBICHUS, UCIIOIb
ONMCAHUU TPABHIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIIOJIB3YEeMbI
eIMHUIB! (PU3NYECKUX BEIMYMH, HAXOIUTHh (POPMYJIbI, CBS3BIBAIOIINE [

JIPYTUMH BEJTMUYMHAMHU, CTPOUTH Ipa)KK N3yUEHHBIX 3aBUCUMOCTEH (3

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (hU3MUECKUE SBIECHUS M MPOILECCHI, UCII
3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTe

1.6

OOBSICHATh (DPU3UYECKHE SIBICHUS, MPOLECChl U CBOMCTBA TEJ, B TOM
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH [PUYMHHO-C
oObsicHeHHe U3 | — 2 JIOTHYeCKUX IIaroB ¢ Onopoi Ha 1 — 2 u3yueHHbIX

(I)I/ISI/I‘IGCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemiath pacuéTHble 3a1a4u B 1 — 2 AeicTBUSI, UCTIONB3Ys 3aKOHBI U (hopm
BEJIMYMHBI: HA OCHOBE aHallM3a YCJIOBHS 3aJlauM 3aIllMChIBATh KPaTKOE yC
BEJIMYUHBI B (DOPMYJBI M MPOBOAUTH PAcu€Thl, HaXOAUTh CIPABOYH
pellIeHus 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYeHHON (PU3NYECKOM B

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOLIH (U
UCCJIEIOBaHMs BBIIEIATh MPOBEPSIEMOE IMPEAINONIOKEHUE (THIIOTESY),

HOJ'Iy‘-IGHHBIﬁ PE3YIbTAaT, HAXOAUTH oIInOKHY B X0J4€ OoImbITa, A€JIaTh BBIBO/|

1.9

MPOBOAMWTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUHA W
(dbopMyIIHpOBaTh MPOBEPSAEMBIE MPEANONIOKEHHSI, COOUPATh YCTAHOBKY U3
3aMuChIBaTh XOJ1 OMbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATDL MPAMBIC M3MCPCHUSA C HMCIIOJB30BAHHMECM AHAJOIOBBIX M LU

MOKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3




1.11

MIPOBOAUTH MCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (U3NYECKON BEIMYUHB
NpSIMBIX HW3MEpPEHUll, y4yacTBOBaTh B IUIAHMPOBAHUM y4e€OHOIO HCCIIEL
BBITIOJIHATh HM3MEPEHUs], CJenys TpeajoKEHHOMY IUlaHy, (UKCHPO
3aBUCUMOCTH (DU3MYECKUX BEIWYHH B BUJC TPEIUIOKCHHBIX TaOIHIl W

pe3yJsibTaTaM Hccle0BaHus

1.12

MNpOBOAUTL KOCBCHHBIC H3MCPCHUSA (I)I/ISI/I‘ICCKI/IX BCJINMYHH, CJICAYysd IO
BBIIIOJIHCHHUH H3MepeHHfI CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY U
BCIINYHHBI

1.13

co0I1r01aTh MpaBUJia TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHbI

1.14

YKa3blBaTb HNPUHIUIIBI JefCcTBUS HpI/I60p0B N TCXHHUYCCKHUX YCTpOﬁC
JIefCTBUS N3YUCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IOMOIIBIO
0 CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI U HCO6XOI[I/IMBIC (bmnqecxne 3aKOHBI

1.15

MIPUBOJIUTH IPUMEPHI (HAXOAUTh MHPOPMALIHIO O IPUMEPAX) MPAKTUYECK
3HAHUI B TIOBCEJHEBHOW JXKMU3HHU Il OOecCTieueHHs Oe30MacCHOCTH TIp
TEXHUUYECKUMHU YCTPONCTBaAMH, COXpaHEHUS 30pPOBbs U COOJIIOJIEHUS HO
OKpY>Karollen cpene

1.16

OCYIIECTBIISATh OTOOP HMCTOYHUKOB HH(popManmu B cetu HHTepHeT
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHMM U IYTEM cpa

BBIJICJIATH MH(POPMALIUIO, KOTOPAs SIBJISICTCS IPOTUBOPEUUBON I MOXKET

1.17

UCIOJIb30BaTh TMPU BBINOJIHEHUN YYEOHBIX 3aJaHUil Hay4HOIOIYJISp

coJiepKaHusl, CIpaBOYHbIEe MaTepUasbl, pecypchl cetu MHTepHer, Biane
TeKcTa, MpeodpazoBaHusi THPOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B JIp

1.18

co3llaBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIEHHS
uHpopManuu (PU3MYECKOrO COAEp)KaHUS, B TOM 4HCIE MyOIUIHO
pe3ysibTaTax MPOEKTOB WIM y4eOHBIX MCCIEAOBAaHUM, MPU 3TOM TIpam

MOHATUIHBIN anmnapaT Kypca (PU3MKH, CONPOBOXKAATH BHICTYIUICHUE TIPE3

1.19

IpU BBIIIOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIEAOBAHUN pacnpezen
COOTBETCTBUM C IOCTABJICHHBIMU 33/Jla4aMU, CJIECIUTh 32 BBINOJHEHU
OLICHHMBAaTh COOCTBEHHBIM BKJIAM B JACATENBHOCTb TIPYNIbl, B
B3aMMO/ICIICTBHIE, YUUTHIBAsI MHEHHE OKPYKAIOIINX

8 KUIACC

Kon nposepsiemoro
pe3yJbTaTa

IIpoBepsiemble nMpeAMeTHBIE Pe3yJabTAThl 0CBOCHHSI OCHOBHOI 00pa30B
OCHOBHOTI0 00111er0 00pa3oBaHUA

1.1

HUCIIOJIb30BaThb ITOHATHA




1.2

pasiinyaTthb SABJICHHUA IO OIMHMCAHUIO UX XApPaKTCPHBIX CBOMCTB M Ha OCHO

TaHHOE (PM3HUYECKOE SIBIICHUC

1.3

paciio3HaBaThb IIPOSABICHUC H3YUYCHHBIX (I)I/ISI/I‘{CCKI/IX SIBJICHUN B OKpY

¢usnyeckue SBICHHUS B NPUPOAE, NMPH 3TOM MEPEBOIUTH MPAKTHUECKY
CyIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HMUECKUX SBICHUMN

1.4

ONUCHIBAaTh W3YYEHHbIE CBOMCTBA T€I U (PU3NYECKUE SIBJICHUS, HCIOJIb3
ONMCAaHUU NPABUIBHO TPAKTOBATh (PU3NUECKUI CMBICI HCIOJIb3YEMBIX BE
(u3NYeCKrUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (U

BEJIMYMHAMU, CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BE

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHUA W IIPOLCCChI, UCIT
9TOM 1aBaThb CJIOBCCHYIO (I)OpMy.TII/IpOBKy 3aKOHa M 3aIlIMChIBATb €0 MaTCéMa

1.6

OOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TeN, B TOM YHCJIE U B
OPHUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUYUHHO-CIICICTBEHHBIE CBS3
JIOTHYECKHX IIaroB ¢ MOMOIIBIO 1 — 2 N3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX 5

3aKOHOMEPHOCTH

1.7

pemaTh pacyéTHble 3a7auu B 2 — 3 JeiCTBUS, UCHOJB3Ys 3aKOHBI U (HOpM
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJOBUS 3aJaydl 3alMChIBaTh KPaTKOe
JAHHBIX JUIS PELICHUs 3a/1a4M, BIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXO0 U

paC‘léTBI 1 CPABHUBATH NNOJYUYCHHOC 3HAYCHHUC (I)HSHHCCKOﬁ BCJINYHHBI C U3

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOpPHIE MOXHO PEIIUTh MPH HOMOIIU ]

OTIMCAaHUE WCCIICIOBAHUS, BBIJCISTH MPOBEPSEMOE IPEANOI0KEHUE, OIf
MIPOBECHUS UCCIICIOBAHMS, /IeJIaTh BHIBOIBI

1.9

MIPOBOJIUTH OTBITHI IO HAOMIOEHHUIO (PU3NYECKUX SBJICHUN MM (PU3NUECK
MIpOBEPAEMBIE MPENIOIOKEHNUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO

orbITa M (POPMYyIMPOBATH BHIBOJIBI

1.10

BBIMOJHATH MPSMbIE U3MEPEHHs] C HUCIOJIb30BAHUEM AaHAJIOTOBBIX IPHU
BEJIMYMH, CPAaBHUBAThH PE3YJIbTaThl U3MEPEHUI ¢ yUETOM 3a/IaHHOM abCOITI0

MPOBOJIUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOW (DU3UYECKON BEINYHMHBI

NPSIMBIX U3MEPEHUI: MJIaHUPOBATh MCCIEIOBAHNE, COOUPATh YCTAaHOBKY
MPEUIOKEHHOMY TUIaHy, (PUKCUPOBAThH PE3yJIbTATHI MOTYYEHHON 3aBUCHM
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHNUS

1.12

MPOBOAUTh KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEJIMYMH: TUIaHU
IKCIIEPUMEHTATIbHYIO YCTAaHOBKY, CIIEIysl MPEAI0KEHHON MHCTPYKIINH, U B

1.13

co0roAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpU padoTe ¢ 1a00paTOPHBIM

1.14

XapaKTCPHU30BaTb IMPHUHIUIILI JIeUCTBUS HU3YYUYCHHBIX HpI/I60pOB Hn TCXHHUYC
OIMMCaHUsA, HNCIOJIb3YysSd 3HAHUA O CBOMCTBaxX (1)H3H‘{GCKI/IX SIBJICHUMN

3aKOHOMCPHOCTH




1.15

pacrno3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE TPUO
PUCYHKaM, COCTABIIATh CXEMBI AIEKTPUUECKUX LENEHN € MTOCIEI0BATEIbHbI

OJICMCHTOB, pa3jin4das YCJIOBHBIC 0003HAUYCHHS PIICMEHTOB SJICKTPHUYCCKUX

1.16

MIPUBOANUTE NPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPUMEPAxX) MPAKTHYECK
3HaHUIl B TOBCEIHEBHOM >KM3HM il oOecredeHuss Oe30MacHOCTH IIp
TEXHUYECKUMHU YCTPOICTBaMHU, COXPAHEHUS 3[J0POBbs U COOJIIOJICHUS HOP
OKpY’Karollen cpeze

1.17

OCYIIECTBIISITh MOUCK MH(pOpMaIuu (Pu3ndecKoro cojaepkanus B cetu U
3HAHUW W MYTEM CPAaBHEHUS JOMOJHHUTEIbHBIX MCTOYHUKOB BBIJIECIATH U

MIPOTUBOPEUUBOM U MOXKET OBITH HEJOCTOBEPHOM

1.18

HCIOJIb30BaTh IIPpU BbIIIOJIHCHUN y‘-Ie6HI:>IX 3aJJaHui HAYyYHO-IIOITYJIAP
COACPpIKaHUA, CIIPABOYHBIC MATCpUaJibl, PECYPChl CCTU I/IHTepHeT; BJIaACT
TCKCTAa, Hp606pa3OBaHI/ISI I/IH(I)OpMaL[I/II/I W3 OJIHOM 3HAKOBOM CHCTEMBEI B Apy

1.19

co3JaBaTh COOCTBEHHBIC THCHBMEHHBIE W KpaTKUE YCTHBIE COOOIICH
HECKOJIbKMX MCTOYHUKOB (PU3MUECKOTO COJEP)KaHHS, B TOM YHCIIE IMTyOJ
MPOCKTHOM WJIM HCCIEIOBATEHCKON JAESITEIBHOCTH, TPH 3TOM Tpam

MOHSTUHHBIN anmapat Kypca QU3UKH, COTPOBOXAATH BBICTYIUICHHUE MTPE3eH

1.20

IIPU BBITMOJIHEHUH YYE€OHBIX TPOEKTOB U UCCIIEAOBAHUM (pU3MUECKUX TpOIe
B IpylIle B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJa4aMH, CICIAUTHb 334 Bb
KOPPEKTHPOBATh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKIJIAJ B JEST

KOMMYHHKATHBHOC BSaHMOHeﬁCTBHC, MMPOSABJIAA TOTOBHOCTD PA3pPCIIaTh KO

9 KUIIACC

Konx nposepsiemoro
pe3yJibTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa3
OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pa3jinidaThb SABJICHUS IO OIMMCAHHUIO UX XapPAKTCPHBIX CBOMCTB M Ha OCH
JaHHOC CI)I/I3I/IIIGCKO€ SABJICHUC

1.3

pacrno3HaBaTh NPOSIBJICHUE H3YyUYEHHBIX (DU3MUECKUX SIBICHUH B OKp
¢uznyeckue sSBIEHUS B MPUPOJE, IIPH 3TOM NEPEBOJUTH MPAKTUUYECKY

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3UUECKUX SBICHUIM

1.4

OIMCHIBATh M3yUYCHHbIE CBOMCTBA Tel U (hpu3HUYecKHe SBICHHS, UCIOIb
ONMCAaHUM TPABWIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCHOJb3Ye
eIMHULIBI (PU3NYECKUX BEITMUMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE [|
JPYTUMH BEJTMYMHAMHU, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEH (hu




1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKHE SIBICHUS M TIPOIECCHI, UC
9TOM J1aBaTh CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA H 3aIUCHIBATh €TO MaT

1.6

OOBSACHATH (1)I/I3I/IIICCKI/IC Imponeccol U CBOMCTBA TCJI, B TOM 4YHCJIC U B
OPHUCHTHUPOBAHHOT'O XapaKTEpa: BbISABIATL IPUINHHO-CIICACTBCHHBIC CB
3 JOrMYecKuX IIaroB C IIOMOIIIBIO 2-3 HN3YUYCHHBIX CBOMCTBA (1)I/ISI/I‘ICCK
HJIN 3aKOHOMCPHOCTU

1.7

pemiath pacuéTHble 3ajauyu (onuparomuecs Ha cucremy u3 2 — 3 yp

(dhopmynibl, cBs3bIBAOMNE (DU3NYECKUE BEIWYUHBI: HA OCHOBE aHAJH
KpaTKO€ YCJIOBHUE, BBISBIISTH HEIOCTAIONINE WU W30BITOYHBIC JaHHBIC,
HEOOXOIUMBIE JIJISl PEIICHHUSI, TPOBOJIUTH PACUETHI U OIEHUBATH PEaJTUC

(hbU3UYECKOI BETMYMHBI

1.8

pacro3HaBaTb HpO6J'ICMBI, KOTOPLIC MOXKXHO pPCHIUTH IIPpU TOMOIIA (1)

OIMMCAaHUEC HCCIICAOBAHHA, BBIACIIATL IMPOBCPACMOC IPCAIIOIOXKCHHUE, O
MPOBCACHUSA NUCCIICAOBAHUS, ACIIATh BbIBOAbI, MHTCPIIPETUPOBATH PC3YJILT

1.9

MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUH W
CaMOCTOSITEJIbHO COOMPAaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000py I
€ro pe3yibTaThbl, POPMYIHUPOBATH BHIBObI

1.10

MIPOBOJUTH MPH HEOOXOAUMOCTHU CEPHUI0 MPSMBIX H3MEPEHHM, OTIpeIesis
BeTMYUHBI ((POKYCHOE paccTOsSHUE CcOOMparomieil JTHH3bI), 0OOCHOBHIB
(u3mMepuTeILHOTO NMPHOOpPa)

1.11

IIPOBOAUTEL UCCIICAOBAHUEC 3aBUCUMOCTECH CbI/ISI/I‘ICCKI/IX BCJIIMYHH C HUCIIO
IUIAaHUPOBATG HMCCICAOBAHUC, CaMOCTOATCIBHO CO6I/IpaTB YCTaHOB
HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCIMYMH B BUJC Ta6J'II/IHI/I
pe3yibTaTaM UCCICAOBAHNA

1.12

NpOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCIWMYUH: IIJIaH
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJHATE HU3MCPCHUA, CICAY
BBIUUCIIATE 3HAYCHUC BCJIWYHUHBI W AHAJIU3UPOBATL IOJYUYCHHBIC P

MIOTPETHOCTH U3MEPEHUN

1.13

coOro1aTh MpaBujia TEXHUKU 0€301aCHOCTH MU paboTe ¢ 1abopaTopH

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKH HM3YYCHHBIX (PU3UYECKUX MOJETCH: M
TBEPIOE TEIO0, TOYEYHBIN UCTOUYHHMK CBETA, JIy4, TOHKAsS JIMH3A, IIJIAHET

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTCPHU30BaATb IMPHUHIUIIBLI ﬂeﬁCTBHH HN3YyUYCHHBIX HpI/I60p0B Hn TCXH
HUX OIIMCAaHMA, HCIIOJB3Yys 3HAHUSA O CBOMCTBaxX (1)I/ISI/I‘ICCKI/IX SABJICHHU
3daKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMblI U CXEMATUYHBIC PUCYHKHU HM3YUCHHBLIX TCXHHUYCC

puOOPOB U TEXHOJOTMYECKUX IPOLECCOB INMPU PEUIEHUH Yy4eOHO-IIp




CXEMBI JIJIsl IOCTPOEHUS N300pakeHNH B INIOCKOM 3€pKajie U COOMPAIOILL

1.17

NPUBOANUTH TpPHUMEPHl (HAXOAUTh WHGPOPMALMIO O TMpUMepax)
¢u3nUecKux 3HAHUM B TOBCEIHEBHOM >XU3HU i obecriedyeHus Oe
npubopaMu M TEXHUYECKUMHM YCTPOHCTBAMH, COXpPaHEHHs 3[0
HKOJIOTHUECKOTO MOBEJIEHHSI B OKpY Karollel cpee

1.18

OCYIIECTBIISATh TOUCK WHMOpMaIuu (U3HUECKOTO COJEPKAHHUS B C
dbopMynupysl TOWCKOBBIA 3alMpoC, HAXOAWTHh IIyTH OIPEICICHU

I/IH(l)OpMaHI/II/I Ha OCHOBC MMCHOIIUXCS 3HAaHUH U JOITOJIHUTEIIBbHBIX UCTO

1.19

HCIOJIb30BAaTh IIPU BBIIIOJIHCHUU yqe6Hbe 3aJlaHui HAay4YHO-IIOITYJIA
COACPpIKaHUsA, CIIPABOYHBIC MaTCPHUAJIbI, PECYPChI CECTU I/IHTepHCT; BJIaac
TCKCTa, npeo6pa30BaHI/151 PIH(I)OpMElLIPIH W3 OJIHOM 3HAaKOBOM CHCTEMBI B

1.20

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHUS Ha OCHO
HUCTOYHUKOB (U3NYECKOT0 COAEpKaHMS, MNYOIMYHO MPEACTaBIATh
HCCIEA0BATENIBCKON JEATENBHOCTH, NPH 3TOM TIPaMOTHO HMCHOJIb3
anmapaT HW3y4aeMoro paszaena (U3MKM U CONPOBOXKIATh BBICTYILI
0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MPU BBIIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBaHUHN (Qu3nde
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMH 33/1a4yaMH,
JEHCTBUI U KOPPEKTHPOBATh €r0, aJeKBATHO OIEHUBATH COOCTBEHHBIN

BBICTpanBaTb KOMMYHUKATUBHOC B321PIMOI[CI>1CTBH€, IMPOSIBJISAS TOTOBHOC




IPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pazaena

Kon
JJIEMEHTA

IIpoBepsiemble 371eMEHTBI COAeP:KAHUSA

OU3NKA N E

E POJIb B TIO3BHAHWUW OKPYXXAIOIIEI'O MUPA

1.1

®usnka — Hayka o mpupozne. fsnenus npupoasl. dusmdeck

TCIJIOBBIC, DJICKTPUUICCKUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

®OU3NYeCKUe BEIMYHHBI. I/I3MepeHI/Ie (I)I/IBI/ILICCKI/IX BCIINY
HOFpeI_HHOCTB I/ISMepeHI/II\/'I. MemﬂyHapoleaﬁ CUCTEMA CAMHUIL

1.3

EctecTBeHHOHAy4HBIH METOJ] TIO3HAHUSA: HAOJIOJCHHE, TOCT
BBIJIBIDKEHUE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTE3,

SIBJICHUS

1.4

Onucanue GpU3NUECKUX ABJICHUN C MOMOIIBIO MOJIENeH

1.5

[TpakTrueckue pabOTHI:

HH##Par#H#Ht13MepeHne pacCTOsTHUMN.

###Par##3meperne o0bEMa JKUIKOCTH B TBEPIOTO Tea.
#HH#Par#H#H#OnpeneneHre pa3MepoB MaIbIX Te.
#HH#Par##HI3Mepenre TeMmnepaTypbl MpU MOMOIIM >KUIKOCTH
TEeMIEPATYPbI

ITEPBOHAYAJIBHBLIE CBEJJEHN A O CTPOEHNUN BEILIECTBA

2.1

#HH##Par##H#CTpoeHre BEIIeCTBA: aTOMbl U MOJIEKYJIbI, UX pa3Me
JTUCKPETHOE CTPOCHUE BELIECTBa

2.2

Hi#H#Par### ]| BukeHne yacTtull BemecTBa. CBA3b CKOPOCTH JIBUXKE
BpoyHoBckoe nBmxenue, auddysus

2.3

BSaHMOHeﬁCTBHC YacTHLl BCHIICCTBA: HPUTAKCHHUC U OTTAJIKKUBAH

24

Hi#HParf## ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta3
(KpuCTaIITMYECKHUX) Tell. B3auMOCBs3h MEXIy CBOWCTBAMH BE

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOIBI

2.6

[TpakTuueckue paboThI:

#HiH#Parfi##OneHka quaMeTpa aToMa METOZ0M PSIIOB (C UCIIOJIb3

HH#H#Par###ONBITH 10 HAOJIIOJEHUIO TEIJIOBOTO PaCcIIMPEHMs ra3
HHHHPar###ONbITh IO 0OHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPH




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanuueckoe JABUKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBU
10 #HH#Par#H#H#CropocTh. CpenHsisi CKOPOCTh MPU HEPABHOMEPHO
’ BPEMEHU JIBHKCHUS
33 SIBnenue nHepuMu. 3aKOH HHEpLIUU. B3aumoeicTBUe TN Kak I
' JIBIDKEHUS Tell. Macca Kak Mepa HHEPTHOCTH TeJla
14 ###Par###InorHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJIUY
. 00bEMa BelecTsa
3.5 Cua kaK XapakTepUCTHKa B3aUMOJIEHCTBUS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. I3MepeHne cuiibl ¢ MoMOIIbIO
37 HiHPar##HSIBnenne TAroreHus u cwia Tsokectd. Cuiia TsKecT
' tena. HeBecomocTh
3.8 Cuna tpenus. TpeHue CKONIbKEHUS U TpeHue Nokos. TpeHue B 1
3.9 #i#HParf##CriojkeHne CI1, HalpaBJIEHHBIX 110 OJHOW IpsIMON. P
[IpakTrueckue pabOTHI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHUS (LIap
ANEKTPUYECKOTO aBTOMOOWIIA M Tak jganee). OmpeneneHue cp
3.10 Opycka WM IapuKa MO HAKJIOHHOW IUIOCKOCTH. OmpesesneHu
OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCHMOCTb PACTSKEHHS ([
MPUII0KEHHOU criibl. OTBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
Beca Tella M XapakTepa COMPUKACAIOIUXCs MOBEPXHOCTEN
311 duzuveckue SBJICHUS B IPUPOJIC: MPUMEPHI IBUKEHHS C pa3iiuy
' HEXHBOU PUPOJIE, IEHUCTBUE CHIIBI TPEHHSI B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTponcTBa: AMHAMOMETP, TIOIIIHUITHUKI

TABJIEHUE TBEPJIBIX TEJ, )KUJKOCTEN 1 TA30B

4.1 Jasnenue TBEpHoro Tena. CnocoObl YMEHBIICHUS U YBETHUEHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a OT 00bEMa, TeMIiep
43 [lepenaya maBieHuss TBEPABIMU TEJIaMH, JKUIKOCTIMH U
' [THeBMaTHYECKIE MAITUHBI
44 3aBUCUMOCTh  JaBJICHHUA OJKUAKOCTH OT TiyOuHbel. [I'm
’ Coobmaromuecs cocyapl. [ mapaBmudeckue MeXaHu3MbI
Atmocdepa 3eman u atmochepHoe naBieHue. [IpuumHbI
4.5 o6onouku 3emiu. OnbiT Toppruyernm. 3aBUCUMOCTB aTMOc(hepH
YpOBHEM MOps
4.6 N3mepenne armocdeproro nasnenus. [Ipubopsl 115 uamMepeHus




4.7

JlelicTBHE KUIKOCTH M raza Ha MOrpPYKEHHOE B HUX TeJio. Bb

cuia. 3akoH Apxumesaa

4.8

IImaBanue ten. Bo3ayxoraBanue

4.9

[TpakTuueckue padboThI:

HccnenoBanue 3aBUCUMOCTH Beca Tesla B BoJE OT 00bEMa mor
tena. OrnpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOLIEH
KUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOIIEH CHIIb
KHUJIKOCTH, OT Macchl Tena. OMbIThl, JEMOHCTpUpPYIOLIUE 3a
CHUJIBI, ICUCTBYIONICH Ha TEJIO B KUJIKOCTH, OT 00bEMa TOTPYKE
M OT IUIOTHOCTH XKHIKOCTH. KOHCTpyHpoBaHue apeoMerpa Wil
OIIpeIeNIEHNE €€ TPY30IT0IbEMHOCTH

4.10

dusnyeckue SABICHUS B MPHUPOJIE: BIUSHUE aTMOC(HEPHOro aa
IUIaBaHUE PHIO

4.11

TexHUUeCKWe  yCTPOMCTBA:  COOOIIAFOIIUECS  COCYIIBI,
THIPaBIMYCCKHN TTPecc, MaHOMETp, 0apoOMETp, BEICOTOMEP, ITOP

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 Mexanuueckass MOITHOCTb
5.3 [TpocThie MexaHU3MBI: pbIuar, 0J0K, HAaKJIOHHAs TUIOCKOCTh. [Ipa
54 ITpuMmeHeHre npaBuiia paBHOBECHUS pblyara K 0JIOKYy
55 «3omotoe npaBusio» MexaHuku. Kosdduument momnesnoro aeit
' MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanbHast SHEPTUU TEJA, MOJHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
5.8 [TonHas MmexaHn4eckasi 3Heprusl. 3aKOH U3MEHEHUS U COXPAHEH
[TpakTyeckue paboTHI:
50 ##HPar#H#Onpenenene pabOThl CUIBI TPEHUS INPU PABHO
' TOPU30HTAJIBHONW INOBepXHOCTU. MccnenoBanue yciaoBHi paB
KIIJl HaknonHo# miockoctu. M3yueHune 3aKkoHa COXpaHEHUs! Me
5.10 @u3nyecKue SIBICHUS B IPUPOJE: PbIYary B TEJIC YEIOBEKA

5.11

Texuuueckue yCTpOf/'ICTBaZ pbI4ar, MOABMXKHBIM W HEMNOOB
IJIOCKOCTD, IMPOCTBHIC MCXAaHN3MbI B 6BITy

8 KUIACC



Kon Kon
IIpoBepsiemble 3JIeMeHTBI COACPKAHUSA
pasjaena 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OcCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KUHETUIECKONW TEOPHH
6.1 pa3Mepsl MOJIEKYIL. OTBITHI, TOJITBEPKIAIOIHAEC
MOJIEKYJISIPHOKUHETHUECKON TEOPHH
62 Monenu TBEPIOro, KUIKOIO M Ia3000pa3HOT0 COCTOSHUN Be
. aMmop(QHbIE Tea
63 OOBbsicHEHHE CBOICTB Tra3oB, KMAKOCTEH W TBEPIBIX T
' MOJIEKYJISIPHOKUHETUYECKON TEOPUH
6.4 CmaunBaHue U KalWUISIPHBIC SBIICHUS
6.5 TemnnoBoe paclIMpeHHE U CKaTUE
6.6 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TETIIOBOTO
6.7 Buytpennsas sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH
' coBeplIeHKe paboThl
6.8 Buzel Temionepenayn: TeIIONPOBOHOCTh, KOHBEKIUS, U3Ty4
6.9 KosmuecTBo TennoThl. Y aenpHas TEMI0EMKOCTh BELIECTBA
6 6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETUIOBOTO
6.11 IInaBneHue u OTBEpIEBAHNE KPUCTANINYECKUX BELIECTB. Y el
6.1 [TapooOpa3zoBanue u  koHaeHcamnus. HWcmapenwe. Kun
' napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT aT
6.13 BrnaxHocTs Bo3ayxa
6.14 OHeprus ToIIMBa. Y JeNbHas TEIIOTa CTOPaHus
6.15 [Tpunuuner pabGotsl TerioBbix asurateneid KIIJ Temso
' JIBUTATENM U 3aIlIUTa OKPYKAIONIEH cpe/ibl
6.16 3aKOH COXpaHEHMsI U IIPEBPALLEHNSI SHEPTUU B TEIUIOBBIX IPOL]
[TpakTrueckue paboThI:
#H##Par###ONbITH 10 OOHAPYKEHHIO ACHCTBUS CHIT MOJIEKYJISIP
#H##Par###ONBITHI 110 BBIPAIIMBAHUIO KPHUCTAJUIOB MTOBAPEHHOM
6.17 HH#HHPar###ONBITH IO HAOJIIOIEHUIO TEIUIOBOTO PAaCUIMPEHUs
' Tel.
HHPar###OnpeiesieHre JaBiIeHHs BO3lyXa B OaJlJIOHE MITPUI]
HH##Par###ONBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICH
HarpeBaHus WIN OXJIaXKICHUSI.




##Par### IpoBepka THMOTE3bl JTUHEHHON 3aBHCHUMOCTH I
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.
#HiH#Par###Habmonenne  U3MEHEHHs] BHYTPEHHEH  BHepT
Teruionepeay U paboThl BHEIIHUX CHIL.
###Par##lccnenoBanue sSBICHUS TETUIOOOMEHA TIPH CMEITH
BOJBI.

#HHPar###Onpenenenre KOJU4YeCTBa TEIIOTHI, MOJTYyYEHHOTO
Harp€TbiM METAINIMYCCKUM HUJIUHAPOM.
#HPar###Onpenenenne yaenpbHOU TeTITOEMKOCTH BEIIECTRA.
#H##Par###lccnenoBanue mpoliecca uCrapeHusl.
#H##Par###Onpenenenre OTHOCUTEBHON BIIAXKHOCTH BO3/TyXa.

#HHPar###Onpenenenne yaenbHOU TETIOTH TIaBICHUS JIbA.

@usnyeckue sABJICHMS B NPUPOJE: MOBEPXHOCTHOE HATSKEHU

6.18 IIpUpOJIe, KPUCTAUIBI B INpupozae, usiydeHue ConHua, 3aMm
Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra.
TexHuueckue  yCTpOWCTBA:  KANWUISIPbl, MPUMEPHl U

6.19 KUJKOCTHBI TEPMOMETp, AATYMK TEMIIEPATyphbl, TEPMOC,

TUTPOMETPBI, IICUXPOMETP, TapoBasi TypOUHA, ABUTATEIb BHYT

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B

_ BiaumopeiictBue 3apspkeHHbIX Ten. 3akoH Kysona (3aBucu
. 3apsDKEHHBIX TEJ OT BEJIMYMHBI 3aps/10B U PACCTOSHUS MEXTY TeE

73 OnexTpuyeckoe mone. Hampspk€HHOCTh SIEKTPUUECKOTo IO
' AIIEKTPUYECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)

4 Hocutenu »snekTpuyeckux 3apsAnoB. DJIEMEHTAPHBIM SJIEKT
. atoma. I[IpoBOAHUKY U TUAIIEKTPUKU

7.5 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

16 ONEeKTpUUECKU TOK. YCIOBHUS CYIIECTBOBAHHUS 3JIEKTPU
' IIOCTOSTHHOTO TOKa

-7 JlelicTBUS 3MEKTPUUECKOTO TOKA (TEIIOBOE, XUMUUECKOE, Mar
' B XKHJIKOCTSIX U ra3ax

7.8 Onekrpuueckas uemnb. Cuia Toka. JNeKTPUYECKOe HaPsHKEHU

7.9 ConpoTHBiIeHNE TPOBOAHUKA. Y IEIBHOE CONIPOTUBIIEHUE BEII]

7.10 3akoH OMma 1 y4acTKa Henu




7.11

ITocnenoBaTenpHOE B napaujaCJIbHOC COCANHECHUC ITPOBOAHHUKO

7.12

PaboTa 1 MOIIHOCTH AJIEKTpUUYECKOro TOKa. 3akoH Jxoyms — JI

7.13

DNeKTpUYECKHEe 1N W TOTPEOUTENN JJICKTPUUECKOU 3

3aMbIKaHUC

7.14

IlocTostHHBIE MarHUTHL. B3anMoielicTBUE ITOCTOSIHHBIX MAarHUT

7.15

MaruutHoe nojie. MargautHoe noJie 3eMJIU U €ro 3HaYeHHUE 1

7.16

OmneiT OpcTena. MaruutHoe 1mosie 3yeKTpudeckoro Toka. [Ipu

TCXHHUKEC

7.17

I[eﬁCTBHe MArauMTHOTO IIOJIAA Ha IPOBOAHUK C TOKOM. :‘)J'IGKTpO

Hcrnons3oBanne SHCKTPOHBHFaTCHeﬁ B TCXHHYCCKHX YCTpOﬁCT

7.18

Omnbitel @apazes. SIBneHue aMeKTpOMaruuTHON HHAYKIUH. [Ip

7.19

Onextporenepatop. CrocoObl MOMYYeHHs SJICKTPUUYECKON 3

BO300HOBJISIEMBIX HICTOYHHUKAX OHCPIun

7.20

[TpakTrueckue paboThI:

OMBITHI 110 HAOJIIOACHHIO DJICKTPU3AIIUN TET MHAYKIIMEH U TTPU
HccenenoBanue nefcTBUSA MIEKTPUYECKOTO MOJIS HA IPOBOIHUK
COopka 1 IpoBepKa padOTHI JIEKTPUIESCKOMN ST TOCTOSTHHOT
W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenune u peryaupoBaHue HAMPSHKCHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 p
pe3ucTopa M HaMpsHKEHUS Ha PE3UCTOPE.

OMBITHI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTbD JJIEKTPUUECKOTO CO
€ro JUIMHBI, TUIOMIAH MOMEePEYHOr0 CEUCHHs U MaTepurara.
[IpoBepka mpaBuia CHOKEHHUS HANPSHKEHUN NpPH IOCIEI0B
pesuctopoB. [IpoBepka mpaBwia Uisi CHIBI TOKa TIPH
pesuctopoB. OmnpeneneHue padbOTHI DIEKTPUUECKOTO TOKa,
Ornpezeniene MOIIHOCTH 3JEKTPUIECKOTO TOKA, BBIJIEIAEMOM
3aBUCUMOCTH CHJIBI TOKA, UAYIIEro Yepe3 JIAMIOUKY, OT Harps
KII[ narpeBatens. MccnenoBaHne MarHMTHOTO B3aWMOJIEHC
N3yuenne MarHUTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB MPU HUX
UccnenoBanue nAEMCTBHS DJIEKTPUYECKONO TOKAa HAa Mar
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KaT
CHJIBI TOKAa W HaIlpaBJEHUs TOKa B Karymike. M3ydeHue ne
MPOBOJIHUK ¢ TOKOM. KoHCTpynpoBanue u usyuenue padoThl 3

KIIJI osnexkrtponBuratenbHol  ycTaHOBKM.  ONBITBI 1O




ANIEKTPOMArHUTHON WHIYKIIMW: HWCCIEIOBAaHUE W3MEHEHUHN
WHIYKIIHOHHOTO TOKA
®duznueckue SBJICHUS B MPUPOJE: DIECKTPUUECKUE SIBICHUS
7.21 JKUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, Ipeiid Mmoiioco
JKU3HU Ha 3eMJie, MOJISIPHOE CUsTHUE
TexHuueckue YCTPOMCTBA: BJIEKTPOCKON, aMIepMeTp, BO
7 AIIEKTPUYECKON SHEpruu, AIIEKTPOOCBETUTENBHbIE i
' ANEKTPONIPUOOPHI  (MPUMEpPHI),  IICKTPUYECKHUE  MPEIAOX
AIIEKTPOJIBUraTelb MOCTOSHHOTO TOKa, TEHEPATOP MOCTOSHHOT
9 KIIACC
Kox Kon
[IpoBepsiembie 371€EMEHThI COAEPKAH
paznena JJIEMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cucrtema oTc
8.2 OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBHXKEHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHE
8.4 #H##Par##HHepaBHoMepHOE TIpAMOJIMHEITHOE IBIKeHUE. Cpen
’ Teja MNPy HEPAaBHOMEPHOM JIBUYKEHUU
8.5 YckopeHne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKCHHE
8.6 #H##Par###CBoOoHOe magenue. OmneITel [ anuies
8.7 #Hi##Parf##PaBHOMEpHOE JBMKEHME IO OKpyXHOCTH. llepu
9 ' JIuHeitHas u yrioBast ckopocTd. LleHTpocTpeMuTenpHOE yCKOpe
8.8 [Tepsriii 3akoH HetoTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpetnii 3akon HeroTona
8.11 #HH##Par### [puHunI cynepno3uiuu CUI
8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 #H#Par###Cua TpeHHS: CHJIa TPEHHS CKOJIbBKEHHUS, CHUia
' TpEHUs
8.14 #iHParf##Cuiia TSHKECTU M 3aKOH BCEMUPHOTO TSTOTEHUS. Y CK
815 JBmwxenue mianetr Bokpyr Cousnna. Ilepas kocmuyeckas
' IEPErpy3KH




8.16

PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPIOE TEIIO

#i#HParf##PaBHOBecue TBEPIOro Tena € 3aKpEINIEHHOW OCh

8.17
Ilentp TsKECTH

8.18 Nmnynbce Tena. M3menenne nmmynbca. UMmyibe cuitbl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 H#i#HPar###PeakTHBHOE IBUKEHHUE

8.21 Mexanndeckasi paboTa U MOITHOCTh

8.22 PaboTa cui TshkecTH, ynpyroctu, TpeHus. CBs3b d9HEpruu U pad

8.23 IloTreHnmanbpHas SHEPrus Teja, MOJHATOrO HaJl TOBEPXHOCTHIO

8.24 [ToTeHanpHas SHEPTUs CHKATOW MPYKUHbI

8.25 #i#HParf##Kunernueckas sHeprust. Teopema 0 KHHETUYECKON 3

8.26 HH##Par#H#H#3aKoH COXpaHEHUs] MEXaHUYECKOM YHEPTUH
[TpakTuueckue padboThI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUsI OpycKa WM JIBU
wiockocTH. OnpezeneHue yCKOpeHus Tella pU paBHOYCKOPEH
IJIOCKOCTH.
HccnenoBaHue 3aBUCMMOCTH IYTH OT BPEMEHM IPU PABHO
Ha4aJIbHOW CKOPOCTH.

8.7 ITpoBepka runoTe3bl: €Ciiy MPU paBHOYCKOPEHHOM JIBUXKEHUH O

' OTHOCSITCSI KaK psJ HEUETHBIX YMCET, TO COOTBETCTBYIO

OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBXKEHUS OT C
Onpenenenne kod(ddummenta TpeHus croibxeHus. Onpene
Omnpenenenne padoOThl CHIIbI TPEHUS IPU PABHOMEPHOM JBUXKE
noBepxHoctu. OmpeneneHue pabOTbl  CUJIBI  YIIPYTOCTH
MCIIOJIb30BaHUEM HETOBUKHOIO U MIOJBUKHOIO OJIOKOB

898 duszuueckre SBIEHUS B NPUPOJE: MPUINBHI U OTJIHBBI, B

' CUCTEMBI, pEaKTUBHOE JIBI)KEHUE JKUBBIX OPraHU3MOB
8,90 TexHuyeckue ycTpoiCTBa: CHUIAOMETpP, AATYUKU IOJOKEHHS

paKeThl

MEXAHWYECKUE KOJIEFAHIMA 11 BOJIHBI

KonebatenbHoe naBmxeHune. OCHOBHBIE XapaKTEPUCTUKH KO

9.1
aMIUIUTY1a
9 MareMaTtnueckuii U NPy KUHHBIM MadATHUKU. [IpeBpainenue 3
’ JIBUKEHHH
93 3aryxaromue konebanus. BeinyxeHHble konebanus. Pezonanc




9.4

Mexanudeckue BosiHbl. CBoMcTBa MexaHn4yeckux BoJiH. [Ipomo
JnuHa BOMHBI M CKOPOCTH €€ pacmpocTpaHeHus. MexaHnuec

celiCMUYECKUE BOJIHBI

9.5

3ByK. I'poMKOCTb U BbICOTA 3ByKa. OTpa)keHUe 3ByKa

9.6

Wndpa3Byk u yabTpa3Byk

9.7

[TpakTyeckue paboOTHI:

Omnpenenenre 4acTOThl ¥ IEPHOAA KOJIeOaHUH MaTeMaTHYEeCKOr
Omnpenenenne 4acTOThI U IEpHOia KOJIeOaHUH NPYKUHHOTO Ma
HccnenoBanue 3aBUCMMOCTH TepuoJa KoyieOaHUN IO/BELICHH
HUTU. MccnenoBanue 3aBUCMMOCTH Nepuojia KojeOaHui mpy
rpy3a. IIpoBepka He3aBUCHUMOCTH MepHojJa KojiebaHuil rpysa,
MAacchl I'py3a U )KECTKOCTH NPYKUHBL. V3MepeHne yCKoOpeHus CB

9.8

duznueckne SABJIEHUA B mpupoac: BOCIHPHUATUE 3BYKOB

CEeICMUYECKHUE BOJIHBI, I[yHAMU, 3XO

9.9

TexHudeckue yCTponCTBa: 9X0JI0T, UCIIOIb30BAHUE YIIBTPA3BYK

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJEKTPOMarHUTHOE MOoJj€. DJIEKTPOMarHUTHbHIE BOJIHBL. CBOMCT
10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoIHOBBI
10 10.4 [TpakTudeckue paboOTHI:
' W3ydeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOH
10.5 duznueckue SBICHUS B MPUPOJIE: OMOJIOTHUECKOE JACHCTBUE BH
' Y PEHTT€HOBCKOTO M3Ty4eHU
10.6 TexHu4yeckue ycTpoHCTBa: UCTIOIB30BAHUE SJEKTPOMATHUTHBIX
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBera. IcTouHMKH cBETa
11.2 [IpsamosnnHEitHOE pacIpOCTpAHEHUE CBETA
11.3 Otpaxenue ceera. Inockoe 3epkasio. 3aKkoOH OTpayKEHUS CBETA
11.4 [Ipenomnenue cBeta. 3akoH npenomieHus cBera. [loaHoe BHYT
11 11.5 Jlunza. Xox tyueil B TuH3e
11.6 OnTuyeckas cuctema oroanmapaTa, MUKPOCKOTIA M TEJIECKOIIa
11.7 ['ma3 kak ontruyeckas cucteMa. biIM30pyKOCTh U JadbHO30PKOC
118 Pasnoxxenue Genoro ceera B crnekTp. OnbiTel HetoTona. Cio
' Hucnepcus cBeta
11.9 [TpakTudeckue pabOTHI:




#HiHPar###lccnenoBanie 3aBUCUMOCTH YTJ1a OTPAXKEHHsI CBETO
Hi#HPar##3yuenne XxapakTepUCTUK U300paKEHUS IPEIMETa B
#Hi#HPar###lccnenoBanne 3aBUCUMOCTH yTIJla IPEJIOMIICHUS CBE
Ha TPAHUIIE «BO3IYX — CTEKIIOM.

#i##Par### lonyuenue n300pa’keHUiA ¢ MOMOIIBIO coOUparolen
#iHHPar#t##Onpenencare HOKyCHOTO pacCTOSHUS M ONTHICCKON
HH##HPar###ONBITHI IO PA3JI0KEHUIO 0€JI0r0 CBETa B CIEKTP.
H##H#Par###ONBITH IO BOCHPUATHIO LIBETA MIPEIMETOB MPU UX

GunbTpHI

11.10

®dusnueckue sBieHus B npupone: 3arMmeHus Cosnna u Jly
aBieHus: B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)

11.11

TexHn4ecKue yCTpoicTBa: OUKH, IEPUCKOT, (PoToanmapar, OnT

12

KBAHTOBBIE ABJIEHU

12.1

OmnbiTel Pe3epdopna u miianerapHas mosenb aroma. Mojens at

12.2 Ucnyckanue u nornomnieHue ceera atomoM. KBantel. JInneiuar
12.3 PannoaktuBHOCTh. Anb(ha, 6eTa- 1 raMMa-u3ITydeHUs
12.4 Crtpoenue aToMHOro siipa. HykioHHas MoJieab aTOMHOTO s1pa.
12.5 PanunoaktuBHbie npeBpanieHus. [leproa nomypacnaga aTOMHbBIX
12.6 SnepHble peakiuu. 3aKOHbI COXpaHEHUS 3apsJ0OBOIO U MaCCOBO
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
12.8 Peakuuu cuntesa u nenenus aaep. Mcrounuku snepruu CosHIy
12.9 SlnepHas sHepretuka. JlelicTBue paguoakTUBHBIX U3JIyYEHUN HA
[TpakTuueckue pabOThI:
Habnronenune CrjIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHHUS.
12.10 HccnenoBanue TpPEeKOB: HW3MEPEHUE HSHEPrUM YacTHULBl 1
¢dororpadusm).
W3mepenue paaroakTUBHOTO (oHA
®dusnueckue [BJICHUS B IPUPOJIE: ECTECTBEHHBIN PaJOaKTUBH
12.11 PagMOAKTUBHOE M3JIYyYEHUE IPUPOIAHBIX MUHEPANIOB, ICHCTBUE
Ha OpPraHu3M YeJIOBEKa
12.12 TexHnueckue yCcTporuCTBa: CIIEKTPOCKOI, MHANBUAY AJIBHBIN 103




HHPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA3OBATEJILHOI
HPOI'PAMMBbI OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon nposepsiemoro
TpeOOBaHUS

I[IpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0Oro
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI0 00111er0 00pa30BaHUs HA

[lonumanue ponu GU3MKM B HAYYHOM KapTHHE MHUpPA; CPOPMHUPOBAHH

3aKOHOMEPHOM CBSI3M M II03HABAEMOCTU SBJIICHUM IPUPOABI, O PO
cucreMoobpasymomieil ponu QUMK B pPa3BUTHH E€CTECTBEHHBIX Hay
HBOJIIOIMH (PU3NUECKUX 3HAHUM M UX POJIM B LIEJIOCTHON €CTECTBEHHOH
POCCUICKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, O0BSIC

MHpA, Pa3BUTHE TEXHUKU U TEXHOJIOTUU

3HaHUA O BUAAX MaTepuu (BEIIECTBO M IOJE), O IBUKEHUH KaK CIOCO
ATOMHO-MOJICKYJISIPHOW TEOPUHM CTPOCHHUSI BEIIECTBA, O (U3HUECKOM
(MexaHMYeCKUX, TEIUIOBBIX, O3JEKTPOMAarHUTHBIX M KBAHTOBBIX); Y
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHC
SBJICHUE; YMEHHUE PACIO3HABATh MPOSIBICHUE U3YUYCHHBIX (PUINYECKUX
BBIJICJISISI X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJIaIICHI/IG OCHOBaMH ITOHATHHHOTO arrmapara 1 CUMBOJIMYCCKOTO S3bI

Ui pelieHus y4eOHBIX 3a/ady; YMEHHE XapaKTepu30BaTh CBOMCTB

MPONECCChI, UCITOJIB3Y (I)yHI[aMeHTaJIbHBIG 1 OMIIUPUYCCKUC 3aKOHBI

VYMeHne onuchIBaTh HN3YYCHHBIC CBOMCTBA TEI H (bI/ISI/I‘IeCKI/Ie SIB

BCJIIMYHUHBI

Brragenne ocHOBaMM METO/IOB HAayYHOTO IO3HAHUS € y4ETOM cOOIIO/Ie
HaOroieHue (PU3NYECKUX SBICHUI:

YMEHHE CaMOCTOSITEIIBHO COOMPATh IKCIIEPUMECHTAIIBHYIO YCTAaHOBKY M3
10 HHCTPYKIIUH, ONMUCHIBATh XOJI OMBITA U 3aMUCHIBATh €r0 PE3YJIbTATHI,
IIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPCHUN (PU3MYCCKUX BEITUYHH:
CaMOCTOSATENILHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO WHC
BEJIMYMHBI ¥ aHAIU3UPOBATH TOJyYCHHBIC PE3yJIbTAaThl C YYETOM 3aj1a
U3MEPEHUH;

IPOBEJICHUE  HECIOXHBIX  OKCHCPHUMEHTAJBHBIX  HCCIICIOBAHUIA;
IKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M TPOBOJUTH HCCIECIOBAHUE II
HIOJTy4EHHBIC 3aBUCHMOCTH (PM3MYECKUX BEIMYHMH B BUJIE TaOJHII U TPa

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM MCCICAOBAHUA

[Tonnmanue xapakTepHBIX CBOMCTB (PM3MYECKUX Mojenei (MaTtepuanb

TCJI0, MOJACINU CTPOCHHA TI'a30B, )KH,I[KOCTGﬁ n TBépI[BIX TCJI, IINIaHCTA




MOJIeNTb aTOMHOTO SI/Ipa) ¥ YMEHHE PUMEHSTh UX Il O0ObsICHEHUS (Pu3

YMmenue oOBACHATH (pU3MUECKHe MPOLECChl W CBOWCTBA Tel, B TOM

NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISABIATH II

CTPOUTH OOBACHEHHE C OMOPOH Ha M3Y4YEHHbIE CBOWCTBA (PU3MUECKUX
3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemarb pacuérHble 3anaud (Ha Oase 2 — 3 ypaBHEHHM),
CBs3bIBaIOLIME (PU3MUECKHE BEJIMYUHBI, B YACTHOCTH, 3alMChIBATh Kpa
HEOCTAIOUINE JIaHHbIEe, BHIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMbIE
CIPaBOYHbIE JAHHbBIC, MPOBOJUTH PACYETHI W OLIEHUBATH PEATUCTH
(u3nyecKkoil BEJIMYMHBI, YMEHHE ONPEIENATh Pa3MEpPHOCTh (U3NYECK
peLIeHNH 3ajaun

YMmenue XapaKTCPU30BaTh IMMPUHIUIIBL JEUCTBUS TEXHHYECKHX YCTp
HpI/I60pOB, U TPOMBINIJICHHBIX TCXHOJOI'MYCCKUX TIPOLECCOB IO HUX
CBOMCTBaX (I)I/ISI/I"ICCKI/IX SIBIICHUH U HCO6XO,ZlI/IMLIe (I)I/I3I/ILIGCKI/IC 3aKOHOM

10

VYMeHre HCIIONIB30BaTh 3HAHUS O CbI/ISI/I'-IeCKI/IX SABJICHUAX B IIOBCEIH
0€30MacHOCTH MPH 0OpalleHUH ¢ OBITOBBIMU MPUOOpPAMU M TEXHUUYECK
30POBBSI M COOJIOAEHUS HOPM JKOJOTMYECKOTO IIOBEICHHS B OK
H606X0}II/IMOCTI/I MMPUMCHCHUA )IOCTI/I)KGHI/II\/'I (1)I/ISI/IKI/I n TEXH

MIPUPOIOTIOIB30BAHUS

11

OnbIT moucka, mNpeoOpa3oBaHUs W TMPEJCTaBICHUS HHPOPMALUU
UCMOJIb30BaHUEM HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA; Y
MOJIyYeHHON MH(pOpMalMi Ha OCHOBE MMEIOIIMXCS 3HAaHUM U JIOTOJH
WCTOJIb30BAaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUM Hay4HO-TOITYJIS
COJEpKaHus, CIPaBOYHBIE MaTEpHUalbl, pecypchl ceTu MHTepHeT;

npeoOpa3oBaHust HHPOPMALIUHN U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
MTUCbMEHHBIE U YCTHBIE COOOIIECHHS HA OCHOBE MH(POPMALIMU U3 HECKOJI




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbIX HA

O3 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
1.1 Mexannueckoe nBrxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
12 PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHUE. CpelHss CKOpocTh. Dopmyiia i BBIUKCIIE
PaBHOMEpHOE NPSMOIMHEWHOE ABM)KEHHE. 3aBHUCHUMOCTb KOOpPAMHATHI Tejla OT BpE
MIPSAMOJIMHEVHOTO IBUKECHHUS:
oy g
1.3 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU MAJIsi MPOEKLIHUU CKOPOCTH, MPOEKIUH TMepeme
PaBHOMEPHOM NPSIMOJIMHEWHOM JBUKEHUN
3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOT'O IPSIMOJIMHENH
EQ
Syl =vg, * I+ * =
<
@opMynbl A8 MOPOEKLUH MEPEMEUICHUs, MPOEKUUH CKOPOCTH MU MPOEKUHUU YCK
MPSAMOJIMHETHOM JIBU>KEHHH:
p— r;
1.4 -S'.\.lir)—vul\.'r—ﬂ.\.'?.
U.‘f(’r) =Upy T4, -1,
a, (f) =canst,
vy, — Uy, =2a.s,
I'paduky 3aBHCHUMOCTH OT BpPEMEHHM Ul NPOEKIHMHU YCKOPEHUsS, MPOEKLUUU CKOp
KOOPJMHATHI IIPY PABHOYCKOPECHHOM IPSMOIUHENHOM JIBHKCHUU
CBobogHoe maneHue. MopMyIibl, ONMUCHIBAIONIME CBOOOJHOE MaJeHUE Tejla MO BEpTU
1.5 BBEPX OTHOCHUTENIbHO MOBEPXHOCTU 3eMiM). ['paduku 3aBUCUMOCTH OT BPEMEHU JUIs
CKOPOCTH U KOOPJUHATHI IIPU CBOOOAHOM Ma/IEHNH Tella IO BEPTHUKAIH
CKopocTh paBHOMEPHOI'O ABUKEHUS Tea 110 OKPYKHOCTH. HarmpasiieHue CKoOpocTH.
dopmyia 17151 BBIYUCICHUS CKOPOCTH Yepe3 PauyC OKPY>KHOCTH U IEpUOJ] OOpallieHus:
_1InR
1.6 T
LentpocTpemurenbHoe yckopeHue. HampaBiieHHe HEHTPOCTPEMHUTEIBHOTO YCKOPEH
YCKOpEHUS:




=R
®dopmyina, cBsI3bIBaIOIIast IEPUOJ M YACTOTY OOpalieHHUS:
V= !
.3

Macca. [InoTHOCTB BCIICCTBA. (DOPMYJ'Ia JJI BBIYUCIICHUS IINIOTHOCTH

P
1.7 v
1.8 Cuna — BexktopHas ¢uszndeckas BenudruHa. ClI0KEeHHUEe CU
1.9 SIBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
1.10 F=m-d
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIICH Ha TEJO
BzaumoneiictBue ten. Tpetuii 3akoH HeroToHa:
ﬁ"‘l et _J.f‘
21 1—=2
1.11
Tpenue nokos U TpeHue CKoIbxeHus. @opMyiia sl BBIYUCICHUS MOYJISL CUJIbl TPEHUS
F_=pn-N
=t
1.12
Hedopmanus tena. Yrpyrue u Heynpyrue aegopmarnun. 3aKoH ynpyroi aedpopmanuu (3
F=k-Al
1.13
Bcemupnoe tarorenue. 3akOH BCEMHUPHOTO TATOTCHHUS:
my -,
F — G - '—_‘—
1.14 R-

Cuna TsxecTu. Y CKOpeHHe CBOOOIHOTO MaICHHUS.
dopMyna 7151 BBIYUCICHHS CHIIBI TSDKECTH BOJIM3HM MOBepXHOCTH 3emiu: F = mg.




JBuxenue manet Bokpyr Connua. [lepBas kocmuueckasi ckopocts. HeBecomocTs 1 e

1.15

I/IMHYJ'IBC TCJIa — BCKTOpHAaA (I)I/ISI/I‘ICCKaH BCIMYHHA.

D=mi

Nmnynsc cucremsl tein. M3Menenue umnyisca. FIMITynbc cuiibt

1.16

3aKkoH COXpAaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI.
Dp=nyUy +m, U, =const

PeakxtuBHOE JABHMOKCHUC

1.17

Mexannueckast pabora. @opmya Jijisi BEBIYUCICHUS PAaOOTHI CHIIBI:
A=Fscosc
Mexannueckas MOLTHOCTb:

A
t

N=

1.18

Kunernueckas n IMOTCHIHAaJIbHAasA SHCPIrus. (DOpMy.]'Ia JJIs1 BBIYMCIICHU S KUHETHYSCKOH 3H

2

i
By

Teopema o kuHeTHUeCKO# HEprun. @opmyna s BEIYUCICHUS TOTCHIIMATBHON YHEPTH

Hag 3eMIIii:

E_=meh
_P =

1.19

Mexanudeckas SHEpIus:

E=Ek+EP

3aKOH COXpaHEHMsI MeXaHNUeCKOoM sHeprun. @opmyia s 3aKOHA COXPaHEHUS! MEXaH!
cui TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOW SHEPTUH MPU HAJTUYMU CUIIbI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

[MoaBuxubIN 1 HenoABUXKHBIN O0510Kku. KITJ[ mpocThix MexaHU3MOB,




n= Anonesnas
‘4‘3&1]_‘.':&11333&3

JlaBiieHne TBEPAOTO TENA.
@opMyia s BBIYMCIICHUS 1aBJICHHs TBEPIOTO Tena:

g F
S
121 Jasnenue raza. ATMochepHoe JaBlieHHE.
' I'mnpocraTuueckoe naBiieHUE BHYTPH KUJKOCTH.
@dopmya 1715 BEIYUCIIECHUS JaBIECHNUS BHYTPU KHUIKOCTH:
P=pgh+Dnp,
1.22 3akoHn [lackans. ['mnpaBnuyeckuii nmpecc
3akoH Apxumena. Popmyna g ONPENEICHUS BBITAIKUBAIOLIEH CHIIBL, JIEHCTBYIO
KHUJIKOCTb WM ras:
1.23 —
K Am. — PE v
VYcnoBue miaBanusd tena. [lnaBanue cynoB U Bo3ayXxoIUIaBaHHE
Mexanunueckue kojeOaHus. AMIUIMTYJA, NEPUOA U YacToTa Konebanuil. Popmyna, ¢
KoJIeOaHU:
1.24
_— 1
T
1.25 MareMaTuuecKuil ¥ Mpy>XHHHBIA MasSTHUKU. [IpeBpalienre sHepruu npu KojaedaTeIbHO
1.26 3aryxatomme Konebanus. Beinyxaennsie konebanus. Pesonanc
Mexanunueckue BoiHbI. [IpogonbHble U monepedHblie BOJIHBL. J[J1MHA BOJIHBI M CKOPOCTD P
1.27 h=v-T
1.28 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpayK€HUE 3ByKOBOM BOJIHBI HA TPAHULIE ABYX CPEL.
IIpakmuyeckue pabomul
N3mepenue cpenHedl IUIOTHOCTH BEIECTBA; apXUMEIOBOW CHIIBIL; JKECTKOCTH MIPY
CKOJIbJKEHUS; pabOThI CUJIBI TPEHUSI, CHJIBI YIIPYTOCTH; CpEeIHEN CKOPOCTU ABMKEHUS O
129 YCKOpeHHUs Opycka MpH JBMKEHUHM IO HAKJIOHHOM IUIOCKOCTH; YacTOTHl U MEPUOA

MasTHHKA; YaCTOTHl U Mepruoaa KoueOaHuil MPyKMHHOTO MasTHUKA; MOMEHTa CHJIBI, [T
CWJIBI YIIPYTOCTH TIPH TTOABEME TPy3a ¢ TIOMOIILI0 HEMOABMKHOTO OJI0KA; paOOThI CHIIBI
IIOMOILBIO ITOABMYKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHIIBI OT 00BbEMa MOTpYyKEHHOW YacTH T




HE3aBUCHUMOCTH BI)ITaJ'IKI/IBaIOHIef/'I CHJIBI OT MACChI T¢CJIa, CUJIbI TPCHUA CKOJILXXCHUA OT C
poJla MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHH Aedopmarl
OT yrja HakKJIOHA HAMNpaBJSIONICH; mepuoaa (Y4acTOThl) KOJEOAaHMM HUTSHOTO MasT
Koje0aHui MpPY>KMHHOTO MasiTHHKA OT MacChl I'py3a M >KECTKOCTH IMPY>KUHBI; UCCIEN

Kos1e0aHui HUTSIHOIO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHS pblyar

Qusuueckue sAeieHUss 6 npupode: TPUMEPHI IBIKEHUS C PA3IUYHBIMU CKOPOCTAMHU

JIEUCTBUE CUIIBI TPCHUSA B IPUPOJAC U TEXHUKE, IPUIIMBBI U OTJIMBBI, ABUKCHUC TIJIAHCT C

1.30 JIBUKCHHE KUBBIX OPraHW3MOB, PbIYard B TeJE YelIOBEKa, BIUSHHE aTMOCHEPHOTO
TJIaBaHue PbIO, BOCIIPHUATHE 3BYKOB KUBOTHBIMU, 3€MIIETPSICEHUE, CEHCMUYECKHE BOJTHBI,
Texnuueckue ycmpoticmea: CUUAOMETpP, NATUUKHU TOJOXKEHUS, PACCTOSHUS U YCKOPEH

131 pakeThl, pblyar, MOJABMKHBIH M HEMOABMXKHBIN OJOKH, HAKJIOHHAs IJIOCKOCTH,

' COOOIIAIOIMECS] COCYAbl, YCTPOWCTBO BOAONPOBOJAA, TUAPABIMYECKHH Ipecc, MaH
MOPUIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEIUVIOBBIE ABJIEHUA
51 OCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOpUU CTPOEHUS! BELIeCTBa.
' razoo0pa3Horo coctTosiHuM BemiecTBa. Kpucrammueckue u amopdHbie Tema

2.2 JIBrkeHue yacTull BeniecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHIL C TeMIiepaTtypoid. bpoy

2.3 CmauyuBaHue U KaNWUISIPHBIC SIBICHUS

2.4 TerioBoe paciIMpeHue U CKaTue

2.5 TennoBoe paBHOBECHE

2.6 Buytpennss sneprus. Pabora u teruionepeiadya Kak crocoObl U3MEHEHHsI BHYyTPEHHEH 3

2.7 Bune! Teronepenayn: TeMIONPOBOIHOCTh, KOHBEKIUS, H3TyYCHHUE
Harpesanue u oxnaxzaenue ten. KoinyecTBo TEIUIOTh. Y ieabHas TEMI0EMKOCTB!

28 O=cm(t,—t,)
3aKOH COXpaHEeHHsI SHEPTUHU B TEIUIOBBIX MpoIieccax. Y paBHEHUE TEIJIOBOro OaaHca:

2.9 Q1_Q2 +..=0
Ucnapenne u koHaeHcanus. V3MeHeHHe BHYTpPEHHEH SHEpruu B Ipoliecce HCmape

2.10 KUIKOCTH. Y IelibHas TeIIoTa mapoodpaszoBanus: L = O/m

2.11 BnaxnocTs Bo3myxa

) 12 [InaBnenue u kpuctamuzanus. FMismMmeHeHre BHYTPEHHEH SHEPTUU NP TUIABJICHUU U KPU

IIJTaBJICHUA




A=9
m

BHyTpeHHss sHEprusi cropanus TOIJIUBA. Y IebHAsl TEIJIOTa CrOpaHus TOIuBa: ¢ = O/

2.13
2.14 [Tpunnwmne! padoTtsl TeroBeix aurareneii. KI1J[ TeruioBoro npuratens
IIpakmuyeckue pabomul
W3mepeHue yaenbHON TeMI0EMKOCTH METANINYECKOT0 HIMIMHPA; KOJINYECTBA TEIUIOTHI,
215 TeMmnepaTypbl (PUKCUPOBAHHOH Macchl, B KOTOPYIO OINYIIEH HArpeThli LWIMHAP; K
' HarpeTbiM IWJINHAPOM, MOCJIE OIyCKaHHs €ro B BOJAY KOMHATHOW TEMIIEpaTyphl; OTHO
yZA€IbHOH TEIUI0TH IUIaBIeHU Jbja. McenenoBanue n3aMeHeHHs TeMuepaTypbl BOJBI 1P
TEII000MEHa MPU CMENIMBAHNYU XOJIOJHON U ropsiueil BOJbl; Ipoliecca UCIapeHus
)16 Duzuueckue A61eHUs 8 NpUpooe: TOBEPXHOCTHOE HATSHKEHNUE U KAlIWJUISIPHbIE SIBJICHUS B
' nznydenne CoJHIa, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaH
Texnuueckue ycmpoucmea: KalWUISAPbl, NPUMEPbl HCIOJIb30BAHUS KPHUCTAIIOB, X
2.17 TEeMIIepaTypbl, TEPMOC, CHUCTEMA OTOIUIEHUS JOMOB, TUIPOMETPHI, IICUXPOMETP,
BHYTPEHHET'O CTOPaHMsI
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 Onexrpuszanys Ten. J[Ba BUAa 3JIEKTPUUYECKUX 3apsi/IOB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXPaHEHHUs IIEKTPUUYECKOTO 3apsa
3.4 Onexrpuueckoe nojue. Hanpsox€éHHocTs anexTpuyeckoro mnois. Ilpunuun cyneprio3u
) KaueCTBEHHOM YPOBHE)
35 Hocurenu nsnekrpuueckux 3apsaaoB. JeHCTBUE AJIEKTPUYECKOTO TOJS Ha DIIEKTpUY
' JUDJIEKTPUKH
[TocTosinubIif anekTpuyeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuma toka. Hampsix
3.6 I=q/t, U=A4/4
DNEKTPUUECKOE CONIPOTUBIIEHUE. Y IETbHOE MIEKTPUUECKOE CONPOTHUBIICHUE!
3.7 R =pl/S
3.8 3akon OMa jytst yyacTka anexrpudeckoit nenu: [ = U/R
3.9 IlocnenoBarenbHOE COETMHEHNE IPOBOIHUKOB!




I,=I,; U=U,+U,: R=R,+R,

HapaJ'I.HCJIBHOC COCANHCHUC ITPOBOJHUKOB PABHOI'O COIMMPOTUBJICHUS:
R

2 .

U=U;:I=1+1:R=

CmMen1aHHbIe COCIMHCHUS ITPOBOAHUKOB

PaGora u momHOCTE 3nekTpudeckoro Toka. 4 = Ult, P = Ul

3.10
3akoH [[xoyns — Jlenua:

311 O=I"-R-t

3.12 OnbIT Dpcrena. MarHuTHOE 1oJI€ IPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHuTHOM WH

3.13 MarauTHoe 1oJie IOCTOSIHHOIO MarHuTa. B3aumMo1eficTBUE OCTOSIHHBIX MarHUTOB

3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.15 OnbiTel @apanes. SBnenue 3neKTpoMarauTHoi nHykuuu. [pasuno Jlenna
IIpakmuyeckue pabomul
M3MepeHune 31eKTpUYECKOro CONPOTUBIICHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPHUECKOTO
TOKA.

316 HccnenoBanune 3aBHCHMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B NMPOBOAHUKE (PE3UCTOPHI,

' KOHIIaX IPOBOJHHUKA; 3aBUCHUMOCTH COIPOTHBIEHHS OT JJUHBI MPOBOJHUKA, IJIOLIA[

YIIeIIbHOTO COTPOTUBIIEHUS.
IIpoBepka nmpaBuiIa A 3JIEKTPUUECKOTO HANPSKEHUsS MPU MOCIEI0BATEILHOM COEIMHE
CHJIBI BJIEKTPUUYECKOT0 TOKA IPU NapajljieIbHOM COEAMHEHUH ITPOBOJIHUKOB (PE3UCTOPHI

317 Dusuueckue A81eHUsA 8 NPpUpoOe. IEKTPUIECKHE SBICHHUS B aTMOC(eEpe, AIEKTPHUIECTBO

' noJie 3emitu, apei¢ MOITICOB, pOIIb MATHUTHOTO TIOJIS TSI )KU3HHU Ha 3eMile, TOJISIPHOE C

Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIepMeTp, BOJBTMETp, peocTaT, Ccué

3.18 3JIEKTPOOCBETUTENbHBIE MPHOOPHI, HAarpeBaTeNIbHbIE 3JIEKTPONPUOOPHl (MpUMEpPHI), 3
JIEKTPOMArHUT, AIEKTPOABUraTelb IIOCTOSHHOIO TOKA, F€HEPaTOp MOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHble BOIHbI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens ceera. lIpsmonnHeliHoe pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 IIpenomiieHne cBeTa. 3aKOH NPEIOMIIEHHUS CBETA

3.23 Jucnepcus ceera

3.24 JIunza. Xox myuelt B inH3e. POKYCHOE pacCTOsHUE JIMH3bl. OnTHUYecKas cuiia JUH3bL: D

3.25 I'ma3 xak ontuyeckas cucrema. Onrudeckue mpudops




IIpakmuueckue pabomul
HH#HPar#t#l13MepeHne ONTUYECKON CHIIBI COOMparomeld JHH3bI; (DOKYCHOTO PaccTo
CBOMCTBY paBEHCTBA Pa3MEpPOB MpeaMeTa U N300pakeHHsI, KOTra MpeIMeT pacioaokKeH

3.26 MIPEIOMJIEHUS CTEKIA.
###Par###lIccnenoBanue CBOMCTBA H300paXKeHHS, TOJYYEHHOTO C TOMOIIBIO CO
(hOKYCHOTO PAaCCTOSIHUS JIBYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH yTJia MPEIOMJICHUS CBET
IpaHuLE «BO3IYX — CTEKIIO»
397 Qu3zuueckue aenrenus 6 npupoode: 3atMenuss Connua u JIyHsl, 11BeTa TeJ, ONTHYECKUE 5
' pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04KH, IEpUCKoI, (poToanmapar, ONTUIECKHUE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydenus. Peakuun ansha-u 6eTa-pacmana
4.2 OmnbiTel Pesepdopra o paccesnuto anbga-yactul. [InanerapHas Moaenb aroma
4.3 CocraB aTroMHOro sifpa. M3oTomnsl
4.4 Ilepuon nomypacrnajga aTOMHBIX SAEP
4.5 SnepHble peakiu. 3aKOHbI COXPAaHEHUS 3apsiJJ0BOTO U MAaCCOBOTO UHCE
46 DQusuueckue A81eHUsA 8 Npupode. €CTECTBCHHBIM PaAHOaKTHBHBIN (OH, KOCMHYECKHE JI
' IIPUPOIHBIX MUHEPAJIOB, NEHCTBUE PAAHOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YeJIOBEKa
4.7 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHANBUIYAJIbHBIA TO3UMETP, Kamepa Buibco




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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