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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHS
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMa 1o ¢u3uKe ycTaHaBIMBAET paclpesesieHue yueOHOro Marepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMmMa mo ¢Qusuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PAMOTHOCTH U
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJIyYE€HHS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3oBatenpHBIX oOpraHusauusix Poccuiickoit @Denepanuu, peamTu3yrOMIMX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepera npocemienus Poccuiickoit @enepannu (MpoToKoJI OT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyyenus Gpuankm:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemslii B mporpamMMe no (u3Huke nepeyeHb Jad0opaTopHbIX paboT u
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a00paTOpHBIX pabOT U OMBITOB € YYETOM HHIUBUIAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXAHUE OBYUYEHUA

7 KJIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponabl. PuU3HUYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nyeckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®usnueckue MpuOOPHl U NMPOLEaypa MPSAMbBIX WU3MEPEHHUI aHAJIOrOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenre 1EHbI AIEHUS Kbl U3MEPUTEIBHOT0 Tproopa.
N3mepenue pacCTosIHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.

a bk~ b

6. IlpoBenenue uccienoBanus IO MNPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllECTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HaOmronenune  sABieHHN,  OOBACHSIONIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JEHUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.

SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

HabGnronenue siBjeHUs] HHEPLIMH.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEN.

CpaBHEHHE Macc 0 B3aUMOJIECHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

JIaﬁopamopubze pabomel u onvtmel.

1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBHKEHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHUA Opycka WM IIapuKa I0
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tea.

o gk wnNnpPE

OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIMYEHHS JaBieHus. JlaBiieHue rasa.
3aBUCHUMOCTh JaBi€HHUA raza OoT o0béma, TemmepaTypsl. l[lepemaua maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun U atMocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHMS
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VYcnoBue miaBaHus TeJ: IUIABaHUE WIM TOTPYKEHUE TeJl B 3aBUCUMOCTH

OT COOTHOUIEHUS INIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

o a0k~ N kE

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITATKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBaHune apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanundeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJI mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.

3. HUzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. V3yyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON JHEPIUH.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudecTBo TemoTsl. YaenpHas TEMIOEMKOCThH BEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. [lmaBrmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YnaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro naBuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUs U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBHUKCHHUS.



Hab6mronenue nuddysnn.

HaOmoieHue sIBIICHUN CMaYMBaHKSI U KaITMJUIAPHBIX SBJICHH.
HaOnroieHne TerioBoro pacimpeHust Tedl.

M3MeHeHHe AaBlieHUs ra3a MpyU U3MEHCHHU O00bEMa W HArpEeBaHUM HIIH

o bk WD

OXJIAXKICHUU.
[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.

10. CpaBHEHHE TEINIOEMKOCTEW pa3IMUHbBIX BEIIECTB.

11. Habmonenre KumeHusl.

12. HabnroeHue mocTosIHCTBAa TEMITEPATYPhl MTPH TIIIABJICHUH.

13. Mopenu TeNI0BBIX JBUTATEIICH.

Jlabopamopnvie pabomul u onvimaol.

1. OnsbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnBITHI 110 BBIPAIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM MJIU caxapa.

3. OnbITel 1O HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U

© © N o

TBEPIBIX TEIL.
Omnpenenenre AaBieHUs BO3yxa B OaJUIOHE IIITPULIA.

5. OmbITBL, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTbh JABJICHHMS BO3AyXa OT €ro

00BbEMa M HarpeBaHUs WM OXJIAXKICHUS.

6. [IpoBepka rumoTesbl TMHEHHOW 3aBUCUMOCTHU JIJIUHBI CTOJIOWKA KUIAKOCTH

B TEPMOMETPUUYECKON TpyOKe OT TeMIEepaTyphbl.
7. HabOmonenue wu3MeHEHUsT BHYTPEHHEH OHHEpruM Tejla B pe3yJsibTare
TeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBanue sBiIEHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHOM H

ropsiyer BOJIBL.

9. OmpeneneHre KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO  BOJOM  IIpH

TEMJI000MEHE C HArPEThIM METATTUYECKUM LHUITUHAPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBaHue mMpoIecca UCIapeHHs.

12. OnpezesieHne OTHOCUTENIBHOM BIAaKHOCTH BO3/1yXa.

13. OnpezenieHne yaeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKUX 3apsiaoB. BsaumopeiicTehe
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HaIpPSHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl ITOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAaHEHUS JIEKTPUUYECKHUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"a30BbIM pa3ps.
. I3mepenne Cuilbl TOKa aMIIEpMETPOM.
. I3MepeHne 351eKTpruIeCKOro HaNpsKEHUS BOJIBTMETPOM.
. Peocrar u marazuH cONpOTUBIICHUN.
. BzanmonenicTBre oCTOSHHBIX MarHUTOB.
. MonennpoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHuTa.
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17
18
19
20
21
22
23
24

25

. MonenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBMe MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS JIEKTPOMArHUTHON UHYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTh HaIlpaBJICHUS MHIYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHUS.

. DIIEKTPOT€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

2

10.
11.

12.

13.

14.
15.

16

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIBl TOKa TPU MapaJUICIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue AeiicTBUSI 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OUbITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PaOOTHI JIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe npsiMoOJIMHEWHOe JBHkeHue. (CBoOoaHOE
naaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u wactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTe 1 neperpysku.

PaBHOBecue matepuanbHOM TOYkH. AOCOMOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MEXaHMYECKOro JBHUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell

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

CpaBHeHHME TyTe W TPACKTOPUN JBHKEHHSI OJHOIO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABUKEHUU TeJIA MO 1€ HCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHMsI Teja MPU PABHOYCKOPEHHOM JBMKEHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS KakK psiji HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS NP PAaBHOMEPHOM JBHKEHUU Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenerarie  pabOThl  CWIIBI  YOPYTOCTH TPU TOABEME Tpy3a ¢
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue koseOaHUl Ten MOJA AEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHUKA.
OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOJa KOJIe€OaHNWN MOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHul Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. N3mepenue yckopeHus cBOOOJIHOTO MaJECHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoMCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoyIHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. OTpaxenne cBera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moaensp riasa.

11. Pa3noxenue 6eoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0T0 CBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HMccnenoBaHue 3aBUCMMOCTH YIJia OTPaX€HUsI CBETOBOrO Jydya OT yria
naJICHuUs.
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2. W3ydeHue xapakTepuUCTHK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH yIUIa ITPEJIOMIIEHUSI CBETOBOIO JIyda OT yrja
NaJICHNS HA TPAHULIE «BO3yX—CTEKIION.



[TonyueHnne n300pake€HU ¢ MOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHUYECKON CHUJIBI COOMparomien
JIMH3BL.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3nea 12. KBanToBble IBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MOrIoleHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PagnoaktuBHocTh. Anbda, 6eTa- U ramma-usinydeHus. CTpoeHne aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sznpa. HW3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHMs 3apslOBOIO U MAacCOBOI'O YHCEl.
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUSI U MTOTJIOLICHUS.

CrekTpbl pa3IMyYHbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus uznydeHus NpupoOaHbIX MUHEPAJIOB U IPOITYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIyYECHHUS.

2. HUccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY
nytH (1o doTorpadusim).

3. M3mepeHue pagnoakTuBHOTO (PoHa.

© a bk~ wn e

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO-0000MAIINN MOAYJIh TIPEAHA3HAYCH JIJII CHCTEMAaTH3aIu!
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
IPHOOPETEHHOTO TIPHU U3YYCHUHU BCETO Kypca (PH3MKH, a TaKXKe I TMOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy I0 (H3uKe I 0O0ydaromuxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Tpu M3y4eHNN TAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHas] TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIECIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszera peaausyercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUUHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

- MPOSIBJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(u3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIHHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ICTETUUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BAXKHEUILIEN COCTaBIISIOLIEH
KYJBTYPBI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAHWE IIEHHOCTH O€30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHpPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHE CBOETrO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AKTUBHOE Yy4YacTHE B pPELICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U



COIMAIPHOW HAIPaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (HUIHIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSA:

e - OpUEHTALUSI HA MPUMEHEHHE (PU3MYECKUX 3HAHUM JJIs pelleHUs 3aJad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOKHBIX MOCJEACTBUM [Tl OKPY>KAIOIIEH CPeIbl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJOTHYECKUX MPOOJIEeM M IMyTed HX

pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOAHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocs: OyayT chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALUN, OCHOBAHHUS IJIs
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIeHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/ibCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

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

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MHGPOPMALMM WM JAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
01aroKeaaTeabHOCTH OOIEHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, IPOSKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (U3NUecKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHUs] (PU3NUECKON 3a1aul WK
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPeUIarath IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MUEeCKOro HMCCIAEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM,;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (Auddy3us, TEMI0BOE JABUKECHHE YAaCTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE T, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C PA3JIMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpEeHUs, JAaBlieHHWe (TBEPAOTrO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MYECKUH  CMBICIT  HUCIHOJIB3yeMbIX  BEJIMYMH, HX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0JoKa),



«30JI0TOE€ TPaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MPOBEPSIEMBIC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenysl MPeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOMUI] U TpadHKOB, JENaTh BHIBOJBI MO pe3ysibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMYMHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysibTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBI TIOHATUWHBIN ammapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICICTBUE MAarHuTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAallliHbI, OTHOCUTEJIbHAS BIAXXHOCTH BO31yXd, JJIEKTPUYECKHM 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TMPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE IIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPruUM, IPd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOJMIONCHUIO (PU3MYECKUX SIBJICHUM WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPATYPbI KUIAKOCTH U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJlM3allMsl MarHUTHBIX TNOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA Ha MNPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA OJEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (hopMyIHpoBaTh
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBbIE HU3MEpPEHHs] (PU3MUYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

COOJTI0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETUMK DIIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIBHBIE
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeaoBaTeIbHbIM U NapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTE  TNpUMEphl  (HAXomuTh  WHGOOpPMAIMIO O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTH MPHU OOpAIlEHUH C MPUOOpamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJICHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpPaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BiaeTh NpUEMaMH KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATh PE3YyJIbTaThI
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3UUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teiia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paziuuath SBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TeJ, PEaKTUBHOE JBUXKEHHE, KOJeOaTeIbHOE JBI)KEHUE (3aTyXarolue U
BBIHYKJICHHbBIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE IBMKEHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3nyecKkue SBJICHHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTpadUOJIECTOBOTO U PEHTICHOBCKOTO M3JIyYCHHH, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIICNSTH CYIIECTBEHHbIE CBONCTBA (NMPHU3HAKH) (PU3NUYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YOPYroCTH, CUJIa TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIIYJIbC CHJIBI,
MEXaHW4YecKas paboTa W MOINHOCTh, TOTEHIMANbHAS DHEPIHsl Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPTHs, TOJHAs MEXaHW4ecKas DdHEprus,
MEPUOJ U YacTOTa KoieOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BHICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUSI CPEMbl), IPU OTHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHWsS JHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJEPHBIX PEAKIUsAX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUHN U OIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIBIX KOJIEOaHUM, MPSMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHs TMpeaMeTa B coOMparomie
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOP CmoOcO0a WU3MEpPEHUS
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTHYeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



najieHusi): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI] U TpaduKOB, IeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHMuYecKas padboTa M MOIIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAys MPEIOKECHHON WHCTPYKIINH, BBIYUCIATDH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX omucaHus (B TOM 4YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



MyTH OTNpEAENICHUsI TOCTOBEPHOCTH MOJyYeHHON HH(OpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro pasnena (U3UKA U CONPOBOXKIATh
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 dusnka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
| é PPt https://m.edso00.ru/7f416194
bubnnorexa [HOK
- e ? . https://m.edso00.ru/7f416194
. bubnuorexa [JOK
1.3 EctecTBeHHOHAYYHBII METO]] IIO3HAHHMSI 2 1 oo oot 71416104
Htoro no pazneny 6

Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' P B https://m.eds00.ru/7f416194
59 JIBH>KeHWE M B3aUMOJICMICTBUE YaCTHI] 5 1 bubnuoteka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTOAHILL BeMectpa https://m.edso0.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMITCCOT ABIDREHHE https://m.edso0.ru/7f416194



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

bubmuorexa [JOK
3.2 Huepuis, macea, I10THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaeetite JuAKoCTH > https://m.eds00.ru/7£416194
bu6mmorexka [IOK
43 Atmocheprioe tapierie 0 https://m.eds00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. PaGoTra u MOIHOCTH. JHeprus
bu6nmoreka [JOK
>1 Paora i mowmocTs 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Hlpoctbie MeXaHHM3MbI > 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 SHATIREURAR SHEPTEA https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoasubie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3nen 1. TenJioBble siBJIeHUsI
. bubmuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [IOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourpoasubie | Ipakruueckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHu4ecKoe IBHKCHUE M CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMMOACHCTBHIE TeT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue 1 mOTJIoUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada
bubmuoreka [JOK
52 CTpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTOpuTE1bHO-00001IAK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus!

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

®usuka — Hayka O pUpoeE.
SABnenus npupoasl. dusndeckue
SBJICHUS

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEJINYMHBI U UX
u3MepeHue

JIaGopartopHas pabota "Onpeznenenue
MOKa3aHUH N3MEPUTEIILHOTO
npubopa"

Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NYECKuX
SIBJIEHUU C IIOMOIILIO MOJIeIeH

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIposepka
TUIIOTE3bI: AAJBHOCTD MOJIETA MIApHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, yeM OOJIbIIIe BHICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bu6nmoreka [JOK



https://m.edsoo.ru/ff09f72a

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BemecTBa. JlabopaTopHas pabora
«OmnpeneneHue pasMepoB MajbIX TEID

https://m.edsoo.ru/ff09fe0a

8 JIBrOKeHUE YaCTHUII BEIICCTBA bubmorexa LHOK
tbett https://m.edsoo.ru/ff0a013e
9 B3anMHoe nputskeHue u
OTTAJIKUBAHHUE MOJICKYII.
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEIIECTB B PAa3HBIX arperaTHBIX
1 COCTOSTHUSIX U BIX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJBI
Mexanudeckoe OBUKEHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6mmoreka [IOK
13 Ckopocth. EnuHuIe ckopocTi
p A 1 p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHHU OBIKEHUS bubmmorexa [TOK
y p https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 B3aIfMOILCﬁCTBHC TeJ‘IpKaK IpUYHHA bubmorera [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell
16 IInorHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00bEMa Teja IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue

IUIOTHOCTH TBEPAOTO TENA»



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Permtenne 3agaud mo reme "I1oTHOCTE

bubmuorexa [JOK

18
BeniecTaa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeiicTBus ten. Cuma
ynpyroctu. 3akoH ['yka
JlaboparopHas padora «/3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
e ' | https://m.edsoo.ru/ff0al778
3ana4 1o teme "Cua TSKeCTH
93 Cuna TsKecTH Ha JPYTUX IUIaHeTaxX. bubnnorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 nu .
3uepetiite Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 B .H
eC e HIEBECOMOTTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 MO OJHOM HH}I?\}/I);I}'I ’ bubmorexa HOK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOmAs CHIT
97 Pemenwue 3anaq mo Teme
"PaBHonelicTByrOMmas cuin”
28 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B npUposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydeHue bubnmnorexa [JOK

3aBUCHUMOCTH CHUJIbI TPCHHA

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CKOJIbKEHUS OT CHJIbI IABJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

Pemenue 3agau Ha onpenenexHue

30 N o
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec

31 Tenay, «'padudeckoe n300paKeHue bubnnoreka [HOK
cuny, «Cunby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«MexaHn4uecKoe IBIKeHne», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe m3o00paskeHre CHI»,
«Cunel»

33 Jasienne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JIaBJIEHUs ra3a oT 00bEMa bubmiorexa LOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenada naBieHus! TBEPALIMU
35 TeJ'IpaMI/I SKUIKOCTSIMU U 11?a3aMI/I 3akoH bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackams

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

37 Pemenne 3anau o teme «JlaBnenue B bu6mmorexa [IOK
JKUJIKOCTH M Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

bubnunorexa IIOK

38 Coobmarormmecs: CoCyIbl 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 r i
FAPABIHHICCIdIH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoii
XKHUJKOCTHBIN HacocC
Atmocdepa 3emiu. [Tpuannb
CYLIECTBOBAHMSI BO3AYILIHOM
41 o}(;I:nquH 3emin 353YP?(-JII/IMOCTB bubmmorexa [JOK
] https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOps
bubmuorexa [JOK
42 B LA
eC BO3yXa. ATMOCHCpHOC AaBACHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMocepHOTro 1aBICHUS. bubnnoreka [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa LHOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme
"ATmocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «OnpeneneHnue
48 BBITAJIKUBAIOIICH CUIIBL, bu6mmoreka [JOK
JENCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
49 JlaGopatopHast paboTa 1o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«MccnenoBanue 3aBUCUMOCTH Beca
Teja B BOJIE OT 00bEMa MOTPYy>KEHHOM
B KHUJKOCTb YacTH TEJa»

https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas pabora
"KonctpyupoBanue apeoMeTpa Uin
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

52

Pemenue 3amau nmo temaM: «IInaBanue
CyaOB. BOSIIYXOHJ'IaBaHI/Ie»,
«l[aBJ'IeHI/IC TBEPAbIX TCII, )KI/II[KOCTCI‘/'I
U ra3oB»

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

53

Mexanunueckasi paborta

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

54

Momntaocts. EquHUIEI MONITHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

56

[Ipocteie MexaHnu3Mmsl. Poryar.
PaBHOBecue cun Ha peiuare

57

KonrponsHas pabora no teme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
u razoB» / Bcepoccuiickas
poBepouHas paboTa

58

PesepBHblit ypok. Pabora ¢ TekcTamu
1o TeMe «JlaBiienue TBEPABIX TE,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U Ta30By» / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
JIaboparopHast pabota
«HMccienoBanue ycioBHi paBHOBECHS
pblyara»

0.5

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

60

Pemenue 3amay o temMe «Y CIIOBUSA
paBHOBeCI/Ifl pblqara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumment nonesnoro aecTpus
Mexanu3ma. Jlaboparopras padota
«M3mepenue KIIJI HakOHHON
IJTIOCKOCTHY

0.5

62

Pemenue 3agau mo teme "Padora,
mMomtHocth, KIT/1"

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

63

MexaHuueckasi 3Heprusi.
Kunernueckas 1 noTeHIHaIbHAs
JHEprus

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

64

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeieTIeHHE
WU3MEHEHNS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU NIPU
CKATBIBAHUHM TE€JIa IO HAKIIOHHON
MJI0CKOCTH"

66

KonTponbhas pabota no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

67

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHrlit ypok. Pabora ¢ Tekctamu

68 o teme "Pabora. MomHOCTE. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKON TEOPHH U NX OITBITHBIC 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrammueckue n aMopdHBIE Tella 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TemnoBoe paclInpeHne U CKATHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTrueckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bubmuoreka [JOK

11
BEIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHast pabota

14 "HccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer koaudecTBa TEILIOTHI,

15 HE0OXO0IMMOTO ISl HArPeBaHMSI TeJa
Y BBIICIISIEMOT0 UM TIPH OXJIQXKICHUU

16 JIaGopartopHas pabota "Onpeznenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBA. Y IeJbHas TEIJIOTa bubnnorexka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTALIMUECKUX Tel. Y aenbHas bubmmorexa LHOK

p ' https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
YAEIbHOM TETUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALIHSL. bubnuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJICHCAITHIH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJILHOM BJIAXKHOCTH BO31yXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anad Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[MTpuHIMIBL paObOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro aBurares.
TermioBele ABUTATENN U 3aIUTA
OKpY>Karolle cpeibl

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

26

3aKoH COXpaHCHHA U IIPCBpPALLICHUSA
OHEPIHUH B TCIJIOBBIX IMPOLIECCAX

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBble aBiaeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMH BeriecTa"

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

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeincTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
39 HanpspkeHHOCTD 3J1€KTPUYECKOTo bubmumoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocutenu snekrpuyueckux 3apsjios.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS JICKTPUYECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHHE bubnmnoreka [JOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €ro
36 cyuiecTBoBaHus. MIcToyHUKHA bubnmorexa LHOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO TOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"
DNEeKTPUYECKUM TOK B METaJlJIax, bubnuotexa [JOK
39
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruYecKas 1erb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas pabota
" bubnuorexa [IOK
41 N3mepenue u peryampoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHHE.
BoasT™metp. JIaboparopHas paboTa

bubmuorexa [JOK

42 0.5
"U3mepenue u peryinpoBaHue https://m.edsoo.ru/ff0a9e14
HarpsoKkeHus"
ConpoTHuBieHHE IPOBOAHMKA. bubmuoreka [IOK
43
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JIaboparopHast paboTa "3aBHCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpsokeHust. 3axoH Oma g ydgacTka bubnmorexa LHOK
p ' yi https://m.edsoo.ru/ff0aad4a
HenH
JIaboparopHast pabota
"HccnenoBanue 3aBUCUMOCTU CHIIBI
46 TOKa, WAYIIETr0o Yepe3 pe3ucTop, ot 1 bubmmorexa [JOK
> AV pes p P https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnemoBarenbHOE U TApAIIIETEHOE
COCTMHEHUS TIPOBOTHUKOB
JIaGoparophas pabota "IIpoBepka
48 MIpaBWJIa CJIOKEHMSI HANIPSHKEHUN TTpU 1 bubnuoreka [IOK
MOCJIEAOBATEIFHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JIaGoparophas pabota "IIpoBepka
49 IIpaBWJIa JJIs CUJIBI TOKA MIPU 1 bubmuoreka [IOK

MapajuIeIbHOM COE€IMHEHNH
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa OMa ISt pasIngHOro
VAP https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora "OmnpeneaeHue
52 a60TpH u Il\)/IOH_I}II)OCTI/I 3JICKTpI/I‘{eCKOF0 bubmmorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DJIEKTPUUECKOI DHEPTUU B OBIT bubnnorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBEIE MATHUTEI, UX
B3aUMOJIENCTBUE
Ypok-uccnenosanue "M3zyuenue bu6mmoreka [IOK
55 N "
MOJI€eH MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 11ojie. MarHuTHOE I10J1e
56 3eMIIM U €ro 3HaYeHue JUIsd )KA3HU Ha bubmmorexa LHOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubmorexa LHOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKHe 3apsiibl.
i P Bummorexa [IOK
58 3apspKeHHBIC Tella U UX

B3auMozeucTBuUsA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepoyHas paboTa

59

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nose
NEKTPUYECKOr0 ToKa MarHutHoe
I10JIC KaTyHIIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpuMmeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neiicTBUSI MarHUTHOTO
TIOJIsI HA MPOBOJAHUK C TOKOM"

0.5

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

62

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paloThI eKkTpoaBUraTesns"”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnsiTel @apanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYEHUS DIICKTPUICCKOW SHEPTHH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

110 TeMe "DIJIEKTPUUECKHUE U
MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DneKTpuYecKre 1 MarHUTHBIC 1 bubmmorexa [JOK
P | https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnuoreka [IOK

67 1
no teme "TemoBele siBneHus" https://m.edsoo.ru/ff0acc5e

68 PesepBHrlit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBJIeHUs"

BIIEE KOJIMYECTBO YACOB II
OBl O CTBO YACOB I1O 68 145

I[TPOT'PAMME
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https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpas3oBaTejibHbIE
padoThI padoThI
pecypchbl

1 MexaHnnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmuorexa [IOK
JBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JIaGoparopHas pabota "Onpexnenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
PaBHOMeEpHOE ABMXKEHUE TTO

8 okpyxHocTH. [lepnon u yactora 1 bubmuorexa [JOK

oOparmenus. JImaeitHas u yrioBast
CKOPOCTH

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

LIeHTpOCTPEMUTENILHOE YCKOPEHUE

10 IlepBeb1it 3ak0oH HproTona. Bekrop bubnuorexa LIOK
CHIIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHOnelicTBYIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
12 Tpernii 3akon HeroToHa. bubmmoreka [JOK
Cynepno3uiuus Cui https://m.edsoo.ru/ff0ae982
13 Pemrenue 3amau Ha mpumMeHeHue bubmmoreka [JOK
3akoHoB HeioToHa https://m.edsoo.ru/ff0aeb6c
14 CBo0Ooxnoe nagenue teir. OIbITEI
T'amnnes
Cuia TSOKECTH U 3aKOH BCEMHPHOTO
15 TATOTEHHS. Y CKOpPEHHE CBOOOIHOIO bubnnorexa [JOK
' p a https://m.edsoo.ru/ff0af044
HaxeHus
Pemenue 3amau mo teme "Cuna
16 TSKECTH U 3aKOH BCEMUPHOT'O bubmorexa TIOK
Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
bu6nmnorexa LIOK
17 . r
Cuna ynpyrocti. 3axou I'yka https://m.edsoo.ru/ffOaeca?
18 Pemenue 3amau mo teme «Cuia
YOPYTOCTHY
19 JlabopaTtopHas pabora «OnpeneneHue bubnuotexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
but6mmorexa [IOK
20
Cuna Tperits https://m.edsoo.ru/ff0af738
21 Pemrenne 3amay mo reme «Cuita bubanoreka [JOK

TPCHUA»

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0afa26

JlaboparopHas pabota "Onpenenenue

bubnunorexa LIOK

22 kod(purmenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3aKoHbI

23 Hrrorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
S— https://m.edsoo.ru/ff0afb8e
VYpoxk-konpepenuus "JIBrxeHue et

24 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuxu"

o5 IlepBas kocmMuueckasi CKOPOCTb. bubnmnoreka [HOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepualbHON TOUYKH.

AGCOIIOTHO TBEPAOE TETO.

26 PaBHOBecue TBEpAOTO TEa C BH6J?HOTeKa HOK
3AKPEILIEHHOIT OChI0 BPALLICHUA. https://m.edsoo.ru/ff0afe36
Mowment cuinsl. LlenTp TspKECTH
PaBHOBecue MaTepHaibHOW TOUKHU.

AGCOTIOTHO TBEPAOE TETO.

27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuinsl. LeHTp TspKecTH

28 Pemenwne 3agau o teme "MoMeHT bubnuorexa [IOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOIBHOU paboTe MO Bu6mrorexa LOK

29 Teme "MexaHn4ecKoe IBH)KEHHE.

Bsanvoneiicrane Ten" https://m.edso0.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHnuecKoe IBUKEHUE. bubmorexa TIOK

Bs3aumogeiictue Ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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https://m.edsoo.ru/ff0b06ec

Nmnynec Tena. Umnynbse cuiibl. 3aKoH

31 COXPaHEHHUS UMITyJIbCa. YIIPYroe u bubmorexa LIOK
P Y o 24 https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3aMMO/ICHCTBUE
Pemenue 3ana4 no teme "3akoH Bu6muotexa [JOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnuorexa [JOK
4 M
3 CXAHHICCKA] aOTA H MOIIHOCTS https://m.edsoo.ru/ff0b0a84
PaboTa CHIIBI TSKECTH, CHIIBI bubnuorexa [JOK
35
YIOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JIaGoparopHas pabota «Onpenenenue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs3b 9HEprUH U pabOTHI.
[ToreHnuanbHast SHEprus
Kunernueckas sneprus. Teopema o bubmuoreka [JOK
38 .
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JIaGoparopHas pabota «3yuenue bu6muoreka [JOK
3aKOHA COXPaHEHHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojieOaHusl. bubanoreka [JOK

Brinyxaennsle koieOanus. Pezonanc

https://m.edsoo.ru/ffOb20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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43

MareMaTHyecKuil ¥ Npy>KUHHBIA
MasiTHUKH

44

IIpeBparienue 3Hepruu npu
MEXaHUUYECKUX KOJIeOaHUsIX

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/ia Kojie0baHuM OT KECTKOCTH
MIPYKUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

46

JlaboparopHast pabota «OnpenencHue
YacTOTHI U TIEpUOJIa KOJIeOaHHI
MPY>KUHHOTO MasiTHUKA)

bubmnoreka IIOK
https://m.edsoo.ru/ffOblaec

47

JIaGoparopnas pabora «IIpoBepka
HE3aBUCHMOCTH NIEpro/1a KoJeOaHmit
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Ipy3a»

bubmnoreka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHX BOJIH. [IpogosbHbIE 1
TIOIIEPEYHBIE BOJIHBI

bu6anoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuieckue BOJTHBI"

50

3ByK. ' poMKOCTb 3ByKa U BBICOTA
TOHA.

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

Pacnipoctpanenue u orpakeHue
3ByKa. AKYCTHYECKHI pe30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHus "YIbTpa3ByK u

bubnunorexa LIOK

53
MH(]pa3BYK B MPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTE MO
54 TeMe "3aKOHbI COXpaHEHUS bubmmorexa [JOK
P ' ) https://m.eds00.ru/ffob25f0
Mexannueckre KoyeOaHus ¥ BOJTHBI
KonrponsHas pabora o teme
55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHus U BOJHBI"
56 DNEeKTpOMarHuTHOE IoJIe. bubnmnoreka [HOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubmuoreka [IOK
Hcnonb3oBaHue 31€KTpOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenune
. but6mmoreka [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOUIILHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DneKTpoOMarHuTHas MpHUpo/ia CBETa.
61 Cko TOI():TB cBeTa Bongo}:me CBOICTBa bubmmorexa [TOK
P ' https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pactpocIp ' https://m.edso00.ru/ff0b3658
Comnna u JIyasr
63 3aKOH OTpa)KE€HUs CBETA. 3epKaja. bubmuoteka [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Pemenue 3a1a4 Ha npuMEHEHUE
3aKOHA OTPAXKCHHUSI CBETa

https://m.edsoo.ru/ffOb38c4

[Ipenominenue cera. 3aKoH

but6mmoreka [IOK

64
IIPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA. Eubs OK
noInoTeKa
65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.e dsocL)Iru FF0b3C5e
OTPaKEHHMSI B ONITUYECKUX CBETOBOAX T '
JlaboparopHas pabdota "HccnenoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JTIy4a OT yIJia aJCHHS Ha
rpanuue "Bo3yx-cTexno""
Ypok-koupepenuus "Mcnoap3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnuorexa [JOK
68 JIunzel. OnTHYecKas cuja JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bu6nuorexa [IOK
69 [TocTpoenne N300paKeHHI B TUH3AX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "OnpeneneHue
. bubnmnoreka [JOK
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON 1
5 . " https://m.edso0.ru/ff0b4206
CWJIBI COOMPATOIIEH JINH3BI
bubnmnoreka [JOK
71 I'na3 xak ontuueckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
79 Ypok-koupepenius "OnTudeckue bubnmnoreka [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
73 Ypok-koHpepentus "JleexTs
3penusi. Kak coxpanuts 3peHue"
74 Paznoxenue 6e10ro cBeTa B CIEKTP. bubmuoteka [IOK



https://m.edsoo.ru/ff0b38c4
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Ousrtel Herorona. Cnoxxenue
CIICKTPAJIbHBIX I[BETOB. Jlucnepcus
CBeTa

https://m.edsoo.ru/ffOc0f4c

JlaboparopHast pabota "OnbITHI 11O
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH MX bubmmorexa [JOK
P t pedt P https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTepdepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnuorexa [IOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 PagnoakTuBHOCTE U €€ BUIBI bubmorexa [IOK
A a https://m.edsoo.ru/ff0c1672
79 [Tocrynater bopa. Moaens atroma bopa
Hcnyckanue v morjonieHne cBera
80 atoMoM. KBauTsl. JInHelyaTeie bubmorexa LOK
’ ’ https://m.edsoo.ru/ff0c144c
CIEKTPBI
81 Ypoxk-nipaktukym "Habmtonenue bubnmnoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
Crtpoenue atomHOro siipa. Hykinonnas bubnuotexa [JOK
82
MOJeIIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
N3oronst https://m.edsoo.ru/ffOclal4
84 [lepuon nmonypacnana
85 SAnepHble peakyy. 3aKOHbI bu6muoreka [JOK

COXPAHCHUS 3apAa0BOTO U MAaCCOBOT'O

https://m.edsoo.ru/ff0c1c58
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YHUCCJI

Pemenue 3agau o teme: bubnuotexa [JOK

86 " "

PannoaktuBHBIE pEBpaLICHUS https://m.edsoo.ru/ff0clb4a

87 DHeprus CBI3U aTOMHBIX sijiep. CBs3b bu6muoreka [IOK
MAacCChl U DHEPTUH https://m.edsoo.ru/ff0cld7a

88 Pemenue 3agau no reme "AnepHeie
peakuuu"

89 Peakuuu cunTe3a u nenenusd saep. bubmuorexa [IOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenmus " nepras

90 sHepreTuka. JlencTeus
PaINOAKTUBHBIX M3Ty4YEHUN HA KUBBIE
opraHu3msl"

Ypok-koupepenius "PagnoakTuBHbIE
91 1/131?1 eHI/I:Ib BpH UpoJe, MEAULINHE bubmmorexa [JOK
Vi . PHPOJE, MEAHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
[ToaroroBka Kk KOHTPOILHOM paboTe MO

92 TeMe "DIIEKTPOMAarHUTHOE TOJIE. bu6muoreka [JOK
DNeKTPOMarHUTHBHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbic siBieHns"

KonTponbnas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI.
KBanToBnie siBneHus"
IToBTOpenue, o6o0IIeHNE.

94 JIaboparopHblie pabOTHI IO KypC bubmmorexa [JOK
' patop . P ey https://m.edsoo.ru/ff0c245a
'Bzaumopericteue Ten"

95 [ToBTOpenue, 0606meHue. Pemenue bu6nunorexa LIOK
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pacyYeTHBIX U KaYeCTBEHHBIX 3a7a4 110
teme "TemnoBsie npouecch”

https://m.edsoo.ru/ff0c2572

[ToBropenue, o6o0menue. Pemenne

96 ACYETHBIX M KAYECTBEHHBIX 347124 I10 1 buGnuorexa [IOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TeroBeIx aBUrarenci"
[ToBTropenue, o6o0menue. Pemenne
97 aCUEeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 1 bubmmorexa TOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI[ anekrpoycTtaHOBOK"
[ToBTOpeHME, 0000IIECHNE.
98 JlaGopaTopHsbie pabOTHI 110 KYPC 1 1 bubnnorexa LHOK
" PATOPHbIC P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa TIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'I'HCBeTOBLIe 1 bubmmorexa TIOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTaMH 110 TeMe "KBaHnToBas u 1
anepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
NMPOBEPAEMOro
pe3yJabTrara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (puU3MUECKUe sBJICHUS,
UCHONB3Ys (U3MYECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, HX
0003HaYeHHs U €IUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCKI/IX BCINYHH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISIBIATh INPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux ImaroB ¢ omopod Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3NYECKUX SIBICHHUH, GU3MUCCKUX 3aKOHA WMIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyIbl, CBSI3bIBAIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B (POPMYJIIBI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (GU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUIoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pE3ybTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpseMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINOJHATh NPSMbIE U3MEPEHUsI C HCIIOJIb30BAHUEM aHAJOrOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh IOKa3aHUs NMPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOAMTH  MCCIEAOBAHWE  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JpPYrol C UCIOIBb30BAHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUs, CIENYs NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPeE3yibTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, eJIaTh BBIBOIbI

0 pe3yJibTaTaM HCCIIeA0BAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA CbI/ISI/I'—IeCKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepeHHﬁ CO6I/IpaTB
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI  JACHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIIBI JCUCTBUS H3YYCHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIbIO HMX OIMCaHUS,
UCTONB3ysl 3HaHUA O CBOMCTBaXx  (U3MYECKHX  SABICHHA U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

IPUBOAUTH TpHUMEpbl (HAXOAUTh MH(MOPMALMIO O I[PUMEpax)
NPAaKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOMN
KM3HM i1 obecriedeHust 0O€30MacHOCTH MpH  OOpallleHHH C
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/10POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B OKPY)I(aIOHlel cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBICTISITE  MHPOPMAIUIO, KOTOpPAasi SIBJIICTCS TPOTUBOPCUMBOU HITU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UUECKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU HTOM
IPaMOTHO HCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

1.19

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/l1a4aMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBast MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC€ OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOEC (1)I/ISI/I‘IGCKO€ SABJICHUC

13

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

ONHKCHIBATh HW3YYEHHBIC CBOWCTBAa Tl M (PU3MUECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TIpadUKd  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPAXKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalldid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOICTBa

q)HSH‘leCKI/IX HBHGHHﬁ, CI)I/I3I/I‘leCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4¥ 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JMAHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHbI U  (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€éThl U CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I‘-IeCKI/IX MCTOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAOBAHN, BBIACIIATD
MMPOBCPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IMPABUJIIBHOCTHL IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH ONBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

NPENIoNIOKEHNUs, coOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




060py,HOBaHI/I$I, OIMKMCBIBATh X0/ OIIbITa 1 (bOpMan/IpOBaTB BBIBOBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOTPENIHOCTH

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUIE TaONUIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

1.12

MMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa HpeI[HO)I(eHHOﬁ HHCTPYKLIUMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

1ab0paTOpHBIM 000PYIOBaHHEM

1.14

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpPOM HAa WX ONUCAHUSA, HCIOJb3Ysd
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKHUC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Mo CX€MaM U CXCEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUICCKUX Liellell ¢ IIoCIeIOBaTEIbHBIM U napauiCIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCIIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyma}omeﬁ cpeac

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NUECKOTO COEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIONIUXCS 3HAHUW W TYyTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

SBIISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOI




1.18

HCIIOJIB30BaTh IIPpU  BBINIOJIHCHUU y‘le6HHX 3aﬂaHHﬁ Hay4HO-

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MmaTtepuaibl, pecypcsl ceth MHTepHeT; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHbIC MUChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHONH WJIM HMCCJICIOBATEIIbCKON  JCSATEIBHOCTH, IPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHbBIH MOHATHHUHBIA ammapar Kypca

(GU3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3€HTallue

1.20

IIPU BBINOJHEHUN Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeneisTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C

INOCTAaBJICHHBIMHK  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUCM IIJIaHa

HeﬁCTBHﬁ n KOPPCKTHPOBATH €ro, aICKBATHO OLICHUBAThb

COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BbICTPAMBATH

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, IMPOSABJIAA TOTOBHOCTH

paspemaTh KOH()IUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA
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HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pa3jinydaTtb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC q)HSI/ILIeCKOG SIBJICHUC

13

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUECKUX SIBICHUN

14

OMUCLIBATL H3YYCHHBIC CBOMCTBA Tel H (1)I/I3I/I‘IGCKI/IG SABJICHUA,
HCIIOJIB3Yys (bHBquCKI/Ie BCJIIMYHHBI, IIpU OIIMCAHUKW IIPABUJIBHO

TPaKTOBaThb  (PU3MUYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,

0003HaYCHHS U SAMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,




CBSA3BIBAIOIIME JIAaHHYIO (U3MYECKYI0 BEIUYMHY C JIpPYTUMHU
BEIIMYMHAMHU, CTPOUTH  TpapUKd  M3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/ILICCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'IHpOBKy 3aKOHa H  3alluCblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMyYecKuX ILIaroB C IMOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3amayd (ONMUpAIOIIMecss Ha cucTeMy M3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allAChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HENOCTAIOIIUE HWIN
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHus, NMPOBOJUTH PAcU€Thl M OLICHMBATh PEATMCTUYHOCTH

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

pacro3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIENA0BAHUS, BBIACIAThH
IIPOBEPSIEMOE TPEIIIOJIOKEHUE, OLICHWBATH NPABUIBHOCTh IOpsAKa
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOJCHHIA U OITBITOB

1.9

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 000pYyIOBaHUSA, OMUCHIBATH XOJ OMBITA U €r0

pe3yabTaThl, OPMYIUPOBATH BBIBOIBI

1.10

IPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP croco0a

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IMPOBOAUTE HCCIICIOBAHUC 3aBUCHUMOCTCH (bI/ISI/I‘IeCKI/IX BCJIMYHUH C
HCIOJIb30BAHHUECM IIPAMBIX HSMGPGHHﬁZ IJIaHUPOBATb HUCCIICAOBAHUC,

CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHUpPOBATH pPE3yJIbTAThI




HOHy‘ICHHOfI 3daBUCHUMOCTH (bl/ISI/I‘ICCKI/IX BCIIMYHUH B BUJC Ta6J'II/II_II/I

I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJIbTaTaM HCCICOAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  HM3MEPEHHS  (U3NYECKUX  BEIUYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MPENIOKEHHON HMHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh MpaBWja TEXHUKUM OezomacHOCTH TpH  pabore ¢

71ab0paTOPHBIM 000PYIOBaHHEM

1.14

pasinyaTh OCHOBHBIE NPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHuagbHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOILIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpPHUMEPHl (HAXOAUTh HMH(OpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B OKp}I)KaIOH_[Cﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3ampoc,
HAaXOOUTh TYTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(pOpMallMd Ha OCHOBE HMMEIOMIMXCS 3HAHUM M JOMOJHUTENIbHBIX

HUCTOYHHUKOB

1.19

UCMOJNb30BaTh TPU  BBINOJHEHHUM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE

Marepuainsl, pecypcbl cern MHTepHer; BimageTh  NpUEMaMHU




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UYECKOrO
coJlepKaHus, MyOJIMYHO NPEICTAaBISATh PE3YJIbTaThl MPOEKTHOM WU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKN U CONPOBOXKIATh BBICTYIUIEHHWE NpE3eHTalUed ¢ y4EToM

0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBINIOJHEHUN Y4E€OHBIX IMPOEKTOB M UCCIENOBAHUN (PU3HUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIOJIHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  MPOSBIAS ~ T'OTOBHOCTb

paspemaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

@duzuka — Hayka O TMpHUpoAE. SIBICHHUS NPUPOJIBL.
dusznueckre SBICHUA: MEXAHHYECKHE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenWYMHBL. V3Mepenue  (uzmUecKUx
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

ECT@CTBCHHOH&Y“IHHIZ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/I€,
MMOCTAaHOBKAa HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HMITIOTE3,
9KCIICPUMCHT 110 TMHPOBCPKE TUIIOTE3, 00BSICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

1.4

Onucanue pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEeN

1.5

[TpakTiueckue paboThI:

H#HH#HPar#H##113MepeHne paccTosHUI.
#HH##Par###3mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MalbIX TeJl.
#HH#Par###13mepene  TeMmnepaTypsl  IIPH  TTOMOIIHU

KUJIKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPATyPbI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

2.1

###Par#H#CTtpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepel.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#HH##Par###]BrokeHne  4YacTHI[  BEIISCTBA. CBs3b
CKOPOCTH  ABWXKCHHUS  YaCTHI[ C  TEMIEpPaTypoOu.

bpoyHoBckoe nBmxkenue, muddy3us

2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U




OTTAJIKUBAaHUC

###Par### ArperaTHple COCTOSIHHS BEIICCTBA: CTPOCHHUE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckre padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb30BanueM pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOJMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
#HHHPar###ONBITEL 10 OOHAPYXCHUIO JCHCTBUS CHIT

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanuveckoe JBUYKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIB)KCHHE
#H##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHHUU. Pacdy€r myTm U BpeMeHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
3.3 TEN KaK MpPUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TeEl.
Macca kak Mepa HHEpTHOCTH Teja
3.4 #H#Par### Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI
35 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 ###Par###ABnenue Tarorenuss u cuna TshkectH. Cunma
' TSKECTU Ha JpYrux IuaHerax. Bec Tema. HeBecomocTs
38 Cuna Tpenusi. TpeHHE CKOJbXKEHUS M TPEHHUE MOKOSI.
' Tpenue B mpupoie U TEXHUKE
3.9 #HH##Par###Cnoxenne CuJl, HaMpaBJICHHBIX 110 OJHOU

npsiMoil. PaBHOZEHCTBYIOIAs CUIT




3.10

[TpakTnyeckue paboOTHI:

OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTromMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBXEHHUS Opycka WIM IIapuka 110
HAKJIOHHOM  IuiocKkocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHUPYIOIUE
3aBUCUMOCTh PACTSDKEHUS (nedopmarvu) NpyKUHBI OT
OPUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT BEca Teja U

XapaKTepa COIMpHUKaCarOmuXCAa HOBerHOCTeﬁ

3.11

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKC

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JABJIEHUE T

BEPJIBIX TEJI, )KUJKOCTEHN U TA30B

4.1

Hasnenune TBEpAoro tena. CrocoObl yMEHBIIEHUS U

YBCIUUYCHUA NaBJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

TeMIIepaTyphbl

4.3

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIIIMHEI

4.4

3aBHUCHUMOCTD JaBJICHUS KHUIKOCTH oT I‘J'Iy6I/IHBI.
['mapocratnueckuit napagokc. CooOIaronmecs cocymabl.

FI/IllpaBJ'II/I‘-IeCKI/Ie MEXAaHU3MBbI

4.5

Atmocdepa 3emnu u armocepHoe nasienue. [IpuanHb
CYIIECTBOBaHMs BO3AYHIHOMH 000j04yku 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBJIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

W3mepenune armocdepHoro npapneHus. [Ipubopsl ans

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBME KUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
Teno. BelTankuBawomas (apxuMmenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOTrpYXKEHHOH B KHUAKOCTh YacTH Tela.
OmnpeneneHne BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH HA
TEJO, MOTPYKEHHOE B KHUIKOCTD. [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JEHCTBYIOLIEH
Ha TeJI0O B JKHUAKOCTH, OT Macchl Tejia. OIBITH,
JIEMOHCTPHUPYIOIIIME  3aBUCUMOCTh  BBITAIKMBAIOLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B KHIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT INIOTHOCTH
JKHJIKOCTH. KonctpynpoBanue apeomerpa WA
KOHCTPYUPOBAHME  JIOAKA W ONpEAeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [PUPOJE: BIIMSIHUE
aTMOC(hEepHOTO JaBJICHUS Ha )KUBOM OpraHu3M, TJaBaHue

pBIO

411

TexHUYECKHUE YCTPONCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHnndeckast MOIIIHOCTD

£ 3 [Ipocthie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas

' I0CKOCTh. [IpaBuio paBHOBecHs pblyara

5.4 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWKH.  Koaddumment

9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

o.7 Kunernueckas sHeprus

Eg [Tomnass mMexaHWdYeckas dHEprus. 3aKOH W3MEHEHUs U

COXpaHEHMsI MEXaHNYECKON SHEPTHH




5.9

[TpakTuueckue paboThI:

###Par#H#O0npenenenue pabOTBl CHUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBID)KEHHUU Tejla [0 TOPU30HTAIBHOM
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBECHS
peryara. HMsamepenue KIIJI HakgoOHHON TIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

5.10

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

TexHuueckue YCTpOﬁCTBaI pbryar, HO,HBH)KHLIﬁ u
HGHOI[BI/I)KHI)II\/JI 6JIOKI/I, HAaKJIOHHAsA IIOCKOCTb, IPOCTHIC

MCXaHU3MBbI B 6BITy

8 KJIACC

Kox
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COACPKAHUS

TEIUIOBBIE ABJIEHW A

6.1

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTpOEHUs Bemectsa. Macca U pasMepsl
MoJIeKyl.  OmIbITBI, NOATBEPKIAIOUIME  OCHOBHBIE

TTOJIOXKCHUA MOJIGKYJIHPHOKI/IHCTI/I‘ICCKOI\/’I TCOpHUU

6.2

Mogenu  TBEPAOro, JKMAKOIO M ra3000pa3HOro
cocTosiHMM BemiecTBa. Kpucramnuueckue M amMopgHbIe

TCIa

6.3

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tell
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON

TEOpUHn

6.4

CwmaunBaHUe U KanmUJIJIIPHBIC ABJICHHUA

6.5

TennoBoe paCciipCHUC U CKATUC

6.6

Temneparypa. CBsi3b Temmeparypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUSA YaCTHUI]

6.7

Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH

OHCPIUM: TCIUIoNnCpeaadya 1 COBCPUICHUC paGOTLI




Buael Temonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
U3ITy4yeHue
KommyectBo  TemnoTel.  YaenbHas — TEIJIOEMKOCTb
6.9
BelIeCTBa
TemsiooOMeH M TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAINIMYECKUX BEILIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
[TapooOpazoBanue u  KoHAeHcanus.  Vcmapenwue.
6.12 Kunenue. VYnenpHass  Temiota mapooOpa3oBaHUS.
. 3aBHCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEIJI0Ta CrOPAHUs
[lpunmunsl  pabotel  TernoBbix  asurarenei  KIIJ]
6.15 TEIUIOBOTO ABHUTrarens. TenioBble ABUraTeNd M 3alllyTa
OKPY>KaIOIlEl Cpe/ibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS SJHEPTUH B TEIIJIOBBIX
6.16
poueccax
[IpakTuyeckue paboOTHI:
#HHPar##H#OnbITel 0 OOHAPYXKEHUIO JIeHCTBHS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#AH#Par#H##OnbITEI 1O  BBIPALIMBAHUIO  KPHCTAJUIOB
IIOBapE€HHOM COJM WJIM caxapa.
#A#H#Par#H##OnpITBL 10 HAONIOACHHWIO  TEIMJIOBOTO
6.17 pacUIMpEeHMs Ta30B, )KUJIKOCTEN U TBEPIBIX TEII.

#HH##Par###0Onpenenenue NaBlIeHUs] BO3ayXa B OayuioHe
LInpuiia.

H#HHAPar###0nbITbl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT ero oO0bEéMa W HarpeBaHHs WU
OXJIQKICHHUSI.

###Par###1poBepka runoTe3bl JUHEHHON 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOMN
TpyOKe OT TeMIepaTyphl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPTUU Tela B Pe3ylbTaTe TEIUIoNepenayd u padoThI
BHEIITHUX CHIL.

#H##Par###lccnenoBanne SBJICHUS TEIUIOOOMEHa TIpHU
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOABI.
H#HH#Par###Onpenenenue KOJIMYEeCTBa TETUIOTHI,
MOJIYYEHHOTO BOJOW TMpHU TEIJI0OOOMEHE C HarpeTbiM
METAITUYECKUM LIUITUHAPOM.

#H##Par###OnpenencHue yIeJIbHOU TEIUIOEMKOCTH
BEIECTBA.

#HH#Par###lccnenoBanue mpoliecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHONW — BIAXKHOCTH
BO3/yXa.

#HH#Par####OnpeneneHue yaelIbHOW TETUIOTHI TJIABJICHUS

Jbaa.

6.18

@dusnyeckue SBICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaJIJIBl B IpUpoe, u3inydeHue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuueckue  ycTpoicTBa:  KamWUIAPbI, MPUMEPHI
WCIOJIb30BaHUS KPUCTAIIOB, XKHJIKOCTHBIH TEpPMOMETP,
JNaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaius Ten. [[Ba posa dIeKTpUIECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT
BEJIMUYMHBI 3aps10B U PACCTOSHUSI MEXTy TEJIaMH)

7.3 Dnektpruyeckoe mojie. HanpspkEHHOCTh 3JIEKTPUUECKOTO




noss. IIpyuHOun cyneprno3uumy 3J€KTPUYECKHUX IOJEeH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKY U

JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa

ONeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6

3JEKTPUUYECKOTO TOKA. ICTOUHUKYN OCTOSSHHOIO TOKa

[evictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuUTHOE). OJEeKTPUYECKUH TOK B

KUJKOCTAX U razax

OnekTpuyeckas uenb. Cuwia Toka. OJIEKTPUUYECKOE
7.8

HaIpsKEeHUe

ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu

[TocnenoBarenbHOE W THapaIeIbHOE  COEIUHEHUE
7.11

MIPOBOJIHUKOB

PaGorta u MOIIHOCTH SIEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

3 DneKTpuueckue Henu U MOTPEOUTENH DIEKTPUUECKOMN

7.1

sHepruu B ObITy. KopoTKoe 3amMbIkaHue

[TocrossuHbIe MarHuThl. B3auMonelcTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

6 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.

7.1

[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE

JleficTBe MarHUTHOrO MOJII Ha IMPOBOJHHUK C TOKOM.
7.17 DNeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Vcmosib3oBaHue

JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha




TpaHCIIOPTE

Oneitel  @apanes.  SIBieHue  3IEKTPOMArHUTHOMN

7.18
naaykuuu. [Ipasuno Jlenna
DnexTporeHepaTop. Crioco6b1 HOJIyYEHUS
7.19 JJIEKTPUYECKON  DHEpIuH. ONeKTpoCTaHIMM  Ha
BO300HOBJIIEMBIX HCTOYHHUKAX SHEPTHU
[IpakTuueckue padbOTHI:
OnbIThl O HAOMIONEHUIO 3JEKTPU3ALUM TeJl UHIYKIHEH
U TIPU CONPUKOCHOBEHHH.
HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAIEKTPUKU.
Cbopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
MIOCTOSIHHOT'O TOKa.
W3mepenue u peryinpoBaHue CUIbl TOKA.
W3mepenue u perynupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILETO YEpeE3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3nCTope.
OmnbITHI, J€MOHCTPUPYIOILIHE 3aBUCUMOCTD
7.20 NEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €r0

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TIpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHHWU JBYX PE3HCTOpPOB.
IIpoBepka mpaBuiIa A CUJIBI TOKA MPH MapaieIbHOM
COeMHEHUN  pe3ucTopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTO TOKa, HIYLHIET0 dYepe3 pe3UucTop.
OmnpeneneHre  MOUIHOCTH  AJIEKTPHYECKOTO  TOKa,
BbIJIENIIeMOM Ha pe3ucrope. MccnenoBanue 3aBUCMOCTH
CHJIBI TOKa, WAYILEro 4yepe3 JIAMIOYKY, OT HalpsyKeHUs
Ha Heil. Onpenenenue KI1/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHS IOCTOSTHHBIX MAarHHUTOB.
I/I3Y‘IGHI/I€ MAarauTHOIO OJIS MOCTOAHHBIX MAIrHUTOB IIPpU

Hux 06’b€I[I/IH€HI/II/I U pa3acCiICHUMU. I/ICCJIG,Z[OBaHI/Ie




JEUCTBHUSI DJIIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUs ToKa B Karymke. M3ydenue

I[GI\/JICTBI/ISI MAarouMTHOIrO II0Ji1 Ha IMPOBOAHUK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KITA
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHUIO ABJICHUA 3JICKTp0MaFHI/ITHOI‘/JI HHAYKIHUU:
HCCICOOBAHUC W3MEHEHMN 3HAUYCHUS U HaIlpaBJICHUA

HHAYKIMOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBJIEHU B  arMmocdepe, IIEKTPUYECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
POJIb MarHUTHOTO TIOJISA TSI )KU3HHU HA 3emiie, MOJISIPHOE

CHUAHHC

7.22

TexHudeckue yCTpPOWCTBA: DSJIEKTPOCKOI, aMIIEpPMETP,
BOJITMETP, PEOCTaT, CYETYUK IICKTPUYECKON DHEPIuM,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEAOXPAHUTENH, DIIEKTPOMArHuT, 3JIEKTPOJBUIaTEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx anemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHMS
pazznena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe ABrKeHHE. MarepuanbHas — TOYKa.
81 Cucrema orcuéra
8 8.2 OTHOCHUTEIHLHOCTE MEXAaHUUECKOTO ABMIKEHUS
8.3 PaBHOMEpHOE TPSIMOJIMHEHOE JBUKEHNE
8.4 #H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBHKEHUE.




CpCI[HfIfI nu MI'HOBCHHAas CKOpPOCTb TCl1a Ipu

HCPaBHOMCPHOM ABHXCHUHA

VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE
8> JIBUKCHHE
8.6 #H#HPar###Cro0onH0e nanenue. OnplTel [anmmiies
#H##Par###PaBHOMEpHOE IBMIKEHHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [TepBerii 3akoH HehroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIIMT Cyneprno3uiuy CHIl
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par###Cuna TpeHus: cuia TPEHUS CKOJBXCHHUS,
8.13 CHWJIa TPCHHUS TTOKOS, IPYTHE BUJIBI TPCHHS
#H##Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOHOTO MajleHUs
HBuwxenne  mmaHer  Bokpyr  Comuma.  IlepBas
8.15 KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPAOE
816 TEIo
##HPar###PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OChIO BpanieHus. MomeHT cuitbl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynsce cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 #iHtPartH#PeakTHBHOE NBYKCHUE
8.21 Mexannyeckas paboTa U MOIITHOCTD
PaGora cmn Tsxkectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
[MoTenumaneHass dJHeprus Tela, MOAHATOTO HaJ
8.23 IMOBEPXHOCTHIO 3EMIIH
8.24 [ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI
8.25 #i##Par###Kunernueckas  sHeprus.  Teopema o




KHHETHYECKOM OQHCPIUuun

8.26

#H##Par###3akoH coXpaHEeHUS MEXaHUYECKOW dHEPTUH

8.27

[IpakTuueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JIBUKEHUH O€3 HadallbHOM CKOpPOCTHU MYTH OTHOCSATCS
KaK psAd HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWJbl HOpPMalbHOTO JdaBieHusa. OrmnpeneneHue
kod(pduimenta TpeHUs CKobkeHus. OmnpeneneHue
KECTKOCTH TpYXHHBL. OmpeneneHne padboThl CHIIBI
TPEHUSI TIpU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOpU30HTANBHON mNoBepXHOCTU. OmpeneneHue padoThI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
UCIOJb30BAHUEM  HEMOABMKHOTO M HOJBHXKHOTO

OJIOKOB

8.28

dusndueckue SBICHUS B nprupoac: MPUIWBBI U OTJIUBEIL,
JABMOKCHHUEC IIJIAHET ConHeyHoi CHUCTCMBbI, PCAKTHBHOC

JABUXXCHUC )KHUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JTATYUKH

TIOJIOKCHHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

9.9 MaremaTnueckuit u NPY>KUHHBINA MasITHUKH.
' [IpeBparienre sHEPrUn IpU KOJIeOATEIHHOM JIBHKEHUH

03 3aryxatomue KosnebaHus. BbIHyXIeHHbIE KoJjeOaHUs.

Pe3onanc




9.4

Mexaunueckue BoJHBL. CBOHCTBA MEXaHUUYECKUX BOJIH.
[IpononbHbie W monepeyHbie BOMHBI. J[JIMHA BOJHBI U
CKOPOCTh €€ pacnpocTpaHeHUss. MexaHU4YeCKHUEe BOJHBI B

TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpakeHuE 3ByKa

9.6

WnudpasByk u yapTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmpeneneHne  4acTOTBl M Iepuojga  KoJjeOaHui
MaTEeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl W Iepuona  KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
NPY)KHHHOTO MasTHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npyXxuHsl. I3mepenue yckopeHus cBoOOIHOTO MaieHUs

9.8

dusnyeckue sBJICHUS B MPUPOJE: BOCIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSACEHUE, CEMCMUYECKUE BOJHBI,

IyHaMH, 3XO

9.9

Texuuyeckue YCTPOﬁCTBal 9XO0JIOT, HCIIOJIB30BAHUC

yIIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEeKTPOMAarHUTHBIE BOJHBI.

10 CBoiicTBa 31IEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb CBETA.

' BonHoBEIE cBOlICTBa CBETa

[IpakTrueckue pabOTHI:

10.4 N3yueHue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOYMIIBHOTO TeedoHa

105 dusnueckue SBIEHUS B NpUpoAe: OHOIOrHyYecKoe

JENCTBHE BUJIIMOTO, yIABTPapUOIETOBOTO u




PEHTTEHOBCKOTO M3Iy4eHUN
10.6 Texuuueckue yCTpOIiCcTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JlyueBast monenb cBera. MicTtouHuKu cBeTa
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUs
11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop jtyyen B IMH3E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TeJecKoIa
117 I'maz kak omnrtuyeckass cuctema. bIM30pyKocTh U
' JaJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHBIX 11BeTOB. Jlucniepcus cBeta
11 [IpakTuyeckue paboOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KeHHsI CBETOBOTO JIyya OT yrijia MaJeHusl.
###Par#Ht#13yuenue  XapakTepuUCTHK  M300paskeHus
IpeaMeTa B IIIOCKOM 3epKalle.
#H#Par###1ccienoBanue 3aBUCUMOCTH yriia
MPEJIOMJICHUSI CBETOBOTO Jiyda OT YIjla TaJeHUs Ha
119 TPaHULE «BO3JIYX — CTEKIION.
' ##HPar##H##lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
##HPar###Onpenennenne  (OKYCHOTO pacCTOSHUSL U
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
#HPar##H#OnpITel 0 pa3iokeHuio Oeloro ceera B
CHEKTD.
#H#HPar#H#OnbITEl 10 BOCHPUATHIO LBETA IPEIMETOB
MpU UX HAOJIOICHUN Yepe3 IIBETOBbIC (PUIBTPHI
11.10 ®dusnyeckue sBICHUS B mpupoje: 3atMenus CoiHIa 1




.HYHBI, OBE€Ta TCJI, ONITHYCCKHUE SBJICHHUA B aTMOC(l)Cpe

(uBet HeOa, pedpakius, paayra, MUPax)

1111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' (doToanmnapar, ONTUHYECKHE CBETOBOIbI
KBAHTOBGIE SABJIEHUA
191 Omnseitel Pezepdopna u manerapHas Mojenb aToMa.
' Mogens aroma bopa
122 Hcnyckanne u morjioiieHue cBeTta atoMoM. KBaHTBHL
' JIuHenyaTsie CIIEKTPhI
12.3 PanuoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenue aromHoro snpa. HykiioHHas Mozelnb
' aTOMHOTO siapa. M30Tonsl
s PanuoaxkTuBHble npeBpaiueHus. llepumon mnomypacmana
' ATOMHBIX SIJIEP
126 SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOIO U
' MacCOBOI'0 YUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakiuu cunTesa u genenus siaep. VICTOUHUKY SHEPTUH
12 ' Connua u 3B€3]
12.9 Snepnas osHepretuka. JleMcTBHE — pPagMOAKTUBHBIX
' M3JIY4eHUH Ha )KUBBIE OPTaHU3MbI
[IpakTrueckue pabOTHI:
HaGmroienne CIIOMIHBIX M JTUHEHYaThIX CIIEKTPOB
19.10 U3ITy4EeHUsl.
HccnegoBanue TpPEeKOB: U3MEPEHHE SHEPTUU YACTHUILIBI
110 TOPMO3HOMY IyTH (TI0 poTorpadusim).
N3mepenue paanoakTuBHOTO (hoHA
@dusnueckue SBICHUS B MPUPOJE: €CTECTBEHHBIN
paIuoOaKTHBHBIN doH, KOCMHYECKHUE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4CHUE MPUPOJHBIX MHHEPAJIOB,
JICUCTBUE PAAMOAKTUBHBIX H3JIYYEHH Ha OPraHu3M
YyeJoBeKa
12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUYyaTIbHBIN JO3UMETp, KaMepa Bunbcona







IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(U3HYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHH 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUIN
B OKpyXaromeM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arrmapara W CHUMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

UCTIONB3YS PUBNUYECKUE BETMUUHBI

Bianenne ocHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YUETOM
cOOJIOICHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOrO Habopa 00OpyAOBaHMs IO MHCTPYKLUH, ONUCBHIBATH XOJ
OTIBITA U 3AIMCHIBATD €T0 PE3yIbTAThI, (HOPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUUH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HMHCTPYKLHUH, BBIYMCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4€TOM 3aJaHHOM MOIPEUIHOCTH PE3yNIbTaTOB U3MEPECHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIBHO ~ COOUpPAaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M
IPOBOAMTH  MCCIEAOBAHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
HOJy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (PU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS! PU3UUECKUX MPOLIECCOB

VYMmeHne oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTyallud MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)H3I/I‘ICCKI/IG 3aKOHBbI, 3dKOHOMECPHOCTU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HE0OXouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MPOBOANTH PAcu€Thl M OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOIO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMeHue XapakTepu30BaThb INPUHUMUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONMHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (QHU3HMUECKUE




3aKOHOMEPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111 oOecrmeyeHHss ©O€30MacHOCTH — TNPH
oOpamieHUn ¢ OBITOBBIMH  TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MNPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  INpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMi HAy4YHO-IIOMYJISIPHYIO JIUTEpaTypy
(bU3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETU
WntepHner; BrnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(i)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYHCIICHUS CpeHEe ckopocTH: V = S/t
PaBHOMEpHOE TpsSMOTMHENWHOE ABM)KEHHE. 3aBUCUMOCTh KOOPIMHATHI Tela OT
BPEMEHH B CIIy4yae pABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+ut
['padmuku 3aBUCHMOCTH OT BpPEMEHHU [UIsl TPOEKIHH CKOPOCTHU, TPOEKINH
nepeMeIeHus, IyTH, KOOPAWHATHl TPHU PABHOMEPHOM MPSMOJIHMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpJAMHATHI Tella OT BPEMEHM B Cllyyae PaBHOYCKOPEHHOI'O
NPSMOJIMHEHHOTO JIBUKCHUS:
3
Sp(f) = Vo, # I+ a * ;
2
@opMyInbl [UIS TPOEKIUU TIEPEMENICHHS, MPOCKIIMH CKOPOCTH W TPOEKINU
YCKOPEHHUS IPU PaBHOYCKOPEHHOM MPSMOIMHEHHOM JABHIKEHHUH:
2
14 5. () =v,, -r+a].-%.
U.\'('f) =Up, T4, L,
a,(f) =canst,
UI.‘(: - lez =la,s,
I'paduku 3aBUCHMOCTH OT BpPEMEHM JJsl MPOEKIUH YCKOPEHHs, MPOEKIMU
CKOPOCTH, TIPOCKIIMH TEPEeMEIICHUsI, KOOPIWHATHI TIPU PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JIBH)KCHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIONINE CBOOOAHOE TaJCHUE Tella o
15 BePTUKAIN (ABMKEHUE Tella BHMU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKLUUH YCKOPEHHMS,




IMPOCKIHMKU CKOPOCTH M KOOPAHWHATBI IIPHU CBO6OI[HOM nmaacHuu Tejla II0

BEPTUKAIH

CkopocTh pPAaBHOMEPHOI'O JBMJKEHHUs Tejla 10 OKpyxkHocTtu. Hamnpaienue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
b=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOIO

1.6 yckopenus. @opmyra Ui BBIYUCIIEHUS] YCKOPEHUS:
2
_w
%R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opMyra s BBIYUCICHUS TUIOTHOCTH:
_m
1.7 P=7
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. ClokeHue Cui
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
Bsaunmopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHne nokos u TpeHHue CKoabxkeHUs. DopMyna 1y BEIYUCICHUS MOLYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




Fxp:”'*""'r

1.13

Hedbopmamus Ttena. Ympyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

My -5
F=G L1 _2
R
Cuna TsoxecTd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BEIUUMHA.
P=mi

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JJI 3aMKHyTOI\/’I CHUCTEMBI TCII:
p=myUy +m, U, =const

PeakTuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. (I>opMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fscosc

Mexananueckass MOITHOCTD:

n=4
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. CDOpMyJIa JJIA BIYUCIICHUA

KMHETUYECKON SHEPIUU:

FHUE
Ep=""

Teopema o kuHeTHueckou sHeprun. opmMyra AJisi BEIYUCIEHUS MOTEHIIMAIbHOU




OHEPIrum T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;+E »
1.19 .
3aKOH COXpaHEHHsI MEXaHUYECKOH 3Heprun. Popmyra Uil 3aKOHa COXPaHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUIIBI TPEHUS.
ITpocTeie MexaHU3MBI. «30JI0TOE IIPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
YcnoBue paBHOBeCHUs pblyara:
M +M +..=0
1.20
[TonsrkubIi 1 HEMoABWKHBIN O0510ku. KITJ[ mpocThix MeXaHU3MOB,
A‘S&TI:E"IBEE&H
JlaBnenue TBEPAOrO TEmA.
dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
_F
P=s
121 JlaBnenue raza. ATMocgepHoe AaBlICHHE.
I'mppocTaTdeckoe TaBieHNE BHYTPH KHJIKOCTH.
@®opmyna 1715 BBIYUCIEHNS JaBICHUS BHYTPU KHUIKOCTH:
P=PE+DPy,
1.22 3axoH [lackans. 'mapaBauueckuii npecc
3akoH Apxumena. Popmyna s ONPEACICHUS BBITAIKUBAIOIIEH CHJIBI,
JIEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Ycnosue ninaBanus Tena. [1naBanue CYAO0B 1 BO3AYXOIIABAHUC




1.24

MexaHndeckue KoyieOaHMs. AMHJ'II/ITy,Z[a, nepuoa M 4Yacrora KoJIeOaHu.

®dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

1.25

Marematnueckuii M NpPYKUHHBIM MasTHUKUA. [IpeBpalieHue >SHepruu Impu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxaromue kojaebanus. BeiHy)eHHbIe Kosie0anus. Pezonanc

1.27

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIC " TIOIIECPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

Lh=v-T

1.28

3By'K. rpOMKOCTB " BBICOTA 3BYKAa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yibTpa3ByK

1.29

Ipaxmuueckue pabomul

W3mepenune cpenHedl IMIOTHOCTH BEIIECTBA; apXWMEIOBOM CHIIBI, >KECTKOCTH
NPY>KUHBI; KO3(P(GUIIMEHTa TPEHHS CKOJBXKEHUS, PaOOThl CUJIBI TPEHHS, CHJIIBI
VIPYTOCTH; CpEIHEH CKOPOCTH IBUKEHHsI Opycka MO HAKJIOHHOHM IUIOCKOCTH,
YCKOpEeHHUs Opycka MpH JBMXKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOoJIeOaHU TIPYKUHHOTO MasTHHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Tpy3a C TOMOIIBIO TTOJABHKHOTO
OIoxa.

WccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJIbHOTO JAABJICHUS U OT
po/ia MOBEPXHOCTH; CHJIbI YNPYTOCTH, BOZHUKAIOIIEH B MPYXKUHE, OT CTEIIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KHHBL,
UCCIICIOBAHNE HE3aBHUCHMOCTH IEpUOJa KOJICOaHUI HUTSHOTO MAasSTHHKA OT

macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, IMPUIHWBBI W OTIUBBEI, JABWXCHHC IIJIAHCT Conaeunon CUCTEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PbIYAard B TEJIE YEJIOBEKA, BIUSIHUE
atMoc(hepHOro HaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYMUKH IIOJOXKCHHUA, PaCCTOAHHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, ITIPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKHUH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOrO COCTOSHUM BEIECTBA.
Kpucrannuueckue u amop¢Hble Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBUKEHMSI YacTHUIl C

' Temneparypoil. bpoyHoBckoe aBumxenue, nuddysus

2.3 CmauuBaHue U KallWJUISIPHBIE SIBIICHUS

2.4 TemoBoe paclIupeHue U CxaTue

2.5 TennoBoe paBHOBECHE

25 Buytpennsas sHeprus. PaGota u Temsomnepenada Kak cHnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTrUn

2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
Harpesanue wu oxnaxnenue T1en. KomudectBo — TemynoTsl.  YjaenbHas
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWsS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPABHEHHE TEIIOBOTO
Oananca:

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

210 ucnapeHuss W KoHjaeHcauuu. KuneHue IKUOKOCTH. YJenbHas TeIioTa

napooOpazoBanus: L = Q/m




2.11

Bnaxnocth BO3ayXa

2.12

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu

IJIaBJICHUU U KPpUCTAJIM3AallH. YILCJIBHaSI TCILIOTA IIJIaBJICHUA:

2.13

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

2.14

[Mpunnmns! pabdoTs! TeroBbix apuratenei. KI1/1 terutoBoro apurarens

2.15

IIpaxmuueckue pabomul

W3mepenune yaenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOThl, MOJIyYUEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCHPOBAHHOMN
MacCchbl, B KOTOPYIO OIlyIIE€H HarpeTblii IWINHIP; KOJMYECTBA TEIUIOTHI,
OTJAHHOI'O0 HAarpeThbIM LWJIMHIPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IIaBiaeHuss Jibaa. lccnenoBaHwe WM3MEHEHUs TeMIIepaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIIOBHSX; SIBICHHS TEMJ00OMEeHa IpU CMEIIMBAaHUHM XOJOAHOM M

ropsiuei BOJbI; MpoIiecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoucmea. KalWIISAPbI, IPUMEPHI UCIIOIb30BaHUS KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETpP, JAaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

SJ'ICKTpI/IBaI_[I/ISI TECII. I[Ba BUJIA SJICKTPUUICCKHUX 3apsAa0B

3.2

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaa

3.4

Onexrpuueckoe mnone. Hanpskx€HHocTh anekTpuyeckoro mnois. IIpuHuun

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsiaoB. JleMcTBHE SIEKTPUYECKOrOo TMOJs Ha

NeKTpuYecKue 3apsabl. [IpoBOAHUKY U JUIIEKTPUKU




[TocTosiHHBIN AMeKTpUYeCKUil TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.

Hanpsxenue.
3.6 I =qg/t,U=Alq
DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JIETBHOE JIEKTPUUECKOE COTPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoit menu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1,: U=U,+U,; R=R, +R,.
1 1 2 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=U:I=1+1; Rzi.
e e 2
CwmenraHnHble COeTMHEHUS TTPOBOTHUKOB
310 Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
3.1 OneiT Opcrena. MarHuTHOe IoJie NPSIMOTO IPOBOJHHKA € TOKOM. JInHMHM
MarHUTHOM MHIYKLIUH
313 MarautHoe IIOJI€ IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JleiicTBre MarHUTHOT'O MOJIS1 HA POBOJIHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTrpoMarnuTHoM UHAYKIUU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTHBICHHUS  PE3UCTOpa;  MOIIMHOCTH
3.16 AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

I/ICCJ'IC,I[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHKAIOLOIETO B IIPOBOAHHKE
(pGSI/ICTopH, naMnqua), OT HaIIPsA’KCHHA Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTU

COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIIECPEYHOTI0 CCUCHHA U




YIEJIBHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBuna Juist ANEKTPUUYECKOTO HAIPSHDKEHUS IPU IOCIIEN0BATEIBHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWia Il CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYUECTBO KUBBIX OPraHW3MOB, MArHUTHOE T0JIe 3eMIIH, Apeid MoIocoB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIEKTPUYECKOW  DHEPTruH,  DIJIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), JJEKTPUYECKUE
NPEIOXPAHUTEIH, DJIEKTPOMArHHUT, 3JCKTPOJBUTATENbh MOCTOSHHOTO TOKAa,
TeHEepaTop MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHbBIE BOJHBL [1Ikara 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojienb cBera. [IpssMoIHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ipaxmuueckue pabomul
#H##Par###13mMepeHne ONTUYECKON CHUIIBI COOMpAroIed JUH3BI; (POKYCHOTO
paccTosiHusL coOuparoliel JTHH3BI (TI0 CBOMCTBY paBEeHCTBA pa3MEpOB MPEAMETa U
N300paKeHMsI, KOT/Ia TpeIMeT PACIOJIOKEH B TBOWHOM (DOKyce), TTOKa3aTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par### ccnenoBanue cBONMCTBa M300pa)KeHUsI, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHHUsT (POKYCHOTO PACCTOSHHSI JBYX CII0)KECHHBIX
JIMH3; 3aBUCHMOCTH yIJla TPEIOMJICHHS CBETOBOTO JIyda OT yIjia ITaJeHHs Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
397 Qusuueckue ssnenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' ONTHYECKHE sBJICHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBLBLIE SIBJIEHUA




PannoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peaknuu anbpa-u Oera-

4.1
pacnazna

4.2 OmnsiTel Pesepdopaa no paccesnuto anbha-uactui. [lnanerapuas Moens aToma

4.3 CocraB aTomHoOrO sigpa. M30ToIs!

4.4 [Iepuon nonypacnana aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEN
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4YM, pPaJUOAKTUBHOE U3Iy4YE€HUE TPUPOJHBIX MHHEPAJIOB,
JefiCTBUE paJiMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YeJIOBEeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIMBHUYaIbHBIN T03UMETP, Kamepa

BI/IJ'IBCOHa, sAACpHasd 9HCPreTuKa




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka 7 knacce/ [epoimkun .M., UBanos A.N.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

®dusuka 8 kinace/ [lepoimkun .M., MiBanos A.H.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

®uzuka 9 knace/ [leppiukun .M., I'yrhuk E.M., iBanos A.U. u ap.
AxunonepHoe obmectBo «M3narensctBo «IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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