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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUuXcsi W OpraHu3alfio U3YYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMma mo Qusuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH H (U3UYCCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee siCHble OOpa3lbl NPUMEHEHUsS HAydyHOTo METOoAa
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarounxcs.

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

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIy4eHHS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOrPAMMBI, YTBEPXKAEHHOW peUICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npuoOpeTeHNne HMHTEpeca M CTPEMJIEHHMsI OO0y4aroumxcs K HayyHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
(opMHUPOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYEHUs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupOBaHHE TPEACTABICHUNA O POMU (U3UKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyaymieit
npo(hecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalpaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHUE YMEHUHN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS W BBIOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

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

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust otBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEH/IATEIIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOIIET0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBIICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npuoopsl. [lorpemHocts u3mepeHuii. MexxyHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUN C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®usnueckue NpuOOPsl U MPoLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOopa.
N3mepenue pacCTosIHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
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6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

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

JBmxenne wyactuil BemecTBa. CBsI3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMoCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOmronenue  sABieHHN,  OOBACHSIONIMXCS ~ NPUTSDKEHUEM — WJIU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina 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 IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.
CpaBHEHHE Macc 0 B3aUMOJIECHCTBHIO TEIL.
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CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopusie pabomel u onvimel.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT TIPHIIOKEHHOW CHJITBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW o0o0noukn 3emiu. OmbiTt Toppuuernm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

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 TEa U )KUIKOCTH.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThI, JIEMOHCTPUPYIONIME 3aBUCHMOCTh BBITAJIKMBAIOIICH CHIIHI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. 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 onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.

3. Uzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU DHEPIUU.

8 KUIACC

Pa3znen 6. TerioBble siBJICHMS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH 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. Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpPrHM:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudectBo TemoTsl. YaenbHas TEMIOEMKOCTh BeIIecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBOro Oamanca. [lmaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YnaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOro
JTaBJICHHSI.

BrnaxHocTs BO31yXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

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

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmroneane xureHus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl TIPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH »OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JIBa poaa 3JIEKTpUYECKMX 3apsaoB. BiaumonelictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu sneKTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COCIHMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 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 MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszpsn.
. I3mepenue cuiibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTPUYECKOro HaApsHKEHUS BOJIBTMETPOM.
. PeoctaT u marazuH cONpOTUBIICHUN.
. Bzaumonencrere noCTOAHHBIX MAarHATOB.
. MoaenupoBaHue HEBO3MOXHOCTH Pa3/IeJICHUs IIOJIFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.
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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 CHJIBI TOKa, WAYIIETO YE€pe3 pE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPH  HX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHl, JIE€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. I3yueHune AeMCTBUS MarHUTHOTO TIOJIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHrpoBaHUe U N3y4eHHUE PabOTHI DJIEKTPOIBUTATENIS.

20. M3mepenue KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O 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 NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe npsiMoOJIMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnwiThl ['anues.

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

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyNIeprIO3UIUK CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne miuaner BOKpyr Connuna. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTe 1 neperpysku.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmmynsca. UMmynbe CHIbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
ITOBEPXHOCTHIO 3eMJIM. [O0TeHIIManbpHas SHEeprust CxaTou NnpyxuHbl. 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.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ 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 €€ pPaBHOMEPHOM U YCKOPEHHOM JBHYKEHUU
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 SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
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.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenienrie padOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble 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 koneOaHWil Ted MO NEUCTBHEM CHIbI TSDKECTH M CHJIbI
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
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MasTHHUKA.
OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproa KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH MEepHOa KoeOaHU Mpy>KMHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH IMEpUOJA KOJEOAHUI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUs.
Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoMCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX 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. 3atmenus Connua u Jlynsl. OTpaxenne csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 Kak onTrudeckas cucTtema. bIH30pyKoCTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Moaenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.
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12. [Tomy4yenue 6em0T0 CBETA IPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yrila OTPaKCHHS CBETOBOTO Jiyda OT YIJIa
aJICHHUS.
N3yuenune xapakTeprucTUK N300paXeHus peIMeTa B INIOCKOM 3epKalie.

3. HccrnemoBanue 3aBHCHMOCTH yTiia MPEITIOMIICHHSI CBETOBOTO Jy4a OT yrja
NaJCHUS HA TPAHUIIE «BO3TyX—CTEKIION.



[Tomy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

OnBITHI IO PA3JIOKEHHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

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

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sznpa. HW3oromsl. PaanoaxtrBHBIE
npeBpaienus. [lepron nomaypacmana aTOMHBIX SEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX saep. CBsA3p Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YACTUIBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHHUH BCETO Kypca U3HKH, a TAKKe JJI MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATETLHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBIE 3HAHMs, peIaTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYCHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTH)KEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'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 JTHUYHOCTHBIE PE3YyIbTaThl 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 MOPAIBHO-3THUUYECKUX IPUHILUIOB 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 MUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUM, BAXKHEUILIEW COCTAaBIISIOLICH
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, Ba)XXHOCTH TMpaBUi O€30MacCHOrO IIOBEICHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBbIKa pPEQIEKCUU, MPU3HAHHE CBOEr0 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



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCCHid, CBSI3aHHBIX ¢ (DU3UKOH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U TMyTed HuX

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICGHUE 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 Je(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTCHTHOCTEH B 00JIacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OLEHKA CBOMX JCHCTBUN C Y4YETOM BIIMAHHMS Ha OKPYXAIOLIYI Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUS,
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 CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH W3YYCHUU (PU3NIECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a/1aun (CpaBHEHHE HECKOJIbKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHy OIBIT, HECJIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOICHHS, OTIBITA, UCCIICIOBAHMS,;

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, NHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

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

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pEUIaeMble 3aJayll  HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 33JaBaTh BOIIPOCHI MO CYIIECTBY 00CYKAAEMOIl TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

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



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JIPYTUMHU
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 CUTYyalUsX, TPEOYIOUIUX
JUIS pelieHns (U3NUecKUX 3HaHU;

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

CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM PeleHUs (PU3HUECKOM 3aJauul 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 AJICKBATHYIO OLIEHKY CUTYallUH U IIPEJIaraTh miaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTh (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4yejioBeKa B XOJE CIopa WU JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroOTo;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU perieHNN HU3NIECKUX 3a71a4 UK
B YTBEPXKIACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHus, TNepenaya JJaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE T, MpEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM 4HcCIe (U3UYECKUE SBICHUS B TPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC M TEXHHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeCcKas padoTa, MOIIHOCTh, IUJICUO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHUs pbdyara (0Jo0ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TIPOLIECCH] U CBOMCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 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, HEOOXOANMBIE Ul PElICHUs 3a/1ay, OLEHUBATh PEATUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBIM pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJA€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

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

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aTAHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJI, CUJIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX Ta0bnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOrpyEHHOE B JKHJIKOCTh TeNo, KOI()PHUIMEHT MoNe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH CpeIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBIThH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg 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 KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUN, NPU H3TOM TPAMOTHO HCIOJIB30BaTh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHATUA: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUN 3apsi/l, FICKTPUUYECKOE M0JIe, MPOBOTHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTA/UIM3alusa (OTBEpJeBaHHUE), KHUIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHHWE U KaNWULIPHBIE SBICHUS B IPUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emin, Jpedd MorOCOB, POJb MArHUTHOTO TOJIS JJIsS KWU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTENIbHAS BJIAXHOCTh BO31yXa, AJIEKTPUYECKUN 3aps,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEIUYMH, 0003HAUYEHUSI 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 TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPruM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alHUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
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 BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHS 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHME HCCIIEIOBAHMS, BbIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
du3nyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
NIEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpOBEpsiEeMbIE MPEANONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOUAJAU IONEPEYHOro
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUSI, CIEeNys NPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIECTBAa, CONPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIC IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPUTEIIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUYECKHX IIETIeH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi UHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENbCKON NEATEbHOCTH, MPU 3TOM IPAMOTHO
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]Ja4aMHM, CIECIUThH 3a BHIIIOJHEHUEM ILUIaHA JIEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyras, mjacThueckasi), TpeHUe, IEHTPOCTPEMHTEILHOE YCKOpEHHUeE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JaJbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najieHUue TeJl, PABHOMEPHOE JIBHIKEHHE MO OKPYKHOCTH, B3aUMOJICUCTBHE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiokeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
dbusznueckue BENUYUHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIIbHAS DSHEPIHs Tela,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIOMIICHHS CPEIbl), TP OMUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

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

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
OPOBEJCHUS  HMCCIEAOBAaHMS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

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 M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE U3MepsAeMOl BeldMuuHbl ((POKyCHOE paccTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ylbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO MaJieHus, KECTKOCTb MPYKUHBI, KOIPPUIUESHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTATbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

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 MPUHIUIBI JCUCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a1ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHHUS 3JI0pOBbS U COOIIOAECHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

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



MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJYYEHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE ITNTAHUPOBAHUE

7 KJIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. ®usuka u eé posib B NO3HAHUM OKPY KAIOIIEro MHUpa
bubmuoreka [{OK
11 o - 2
M3HEa - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHTICCICHE DAL https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MIO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHHS O CTPOCHHH BeleCTBA
bubmmoreka IIOK
2.1 1
CTpocHne BetlecTsa https://m.edsoo.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 2 1 bu6mmoteka IIOK
' BEIeCTBA https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso0o.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:keHUe U B3auMOAeiicTBUE Tel
bu6nunorexa LIOK
31 MexamIieckoe ABIKeHMe 3 https://m.eds00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 1 bu6nunorexa LIOK



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

https://m.edsoo0.ru/7f416194

bubnunoreka LIOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, )KUAKOCTEH U Ia30B
41 Hasnenue. [lepenaya qaBnenus TBEPALIMU 3 bubmuorexa [{OK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBIeHHE KHAKOCTH > https://m.eds00.ru/7f416194
bubmuoreka [{OK
4.3 ATmocdeproe rasienne 6 https://m.edso00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE - 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MomHoOCTh. JHEprus
bubnmorexa LIOK
51 Pabora u momtsocTs 3 ! https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> DOCTRIE MEXAHHIMBL > https://m.eds00.ru/7f416194
bu6nmorexa LIOK
. M 4 1
53 CXAHHACCKAd SHEpTiA https://m.edso00.ru/7f416194
Uroro no pazueny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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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

Kosau4vecTBo 4acoB JIeKTPOHHBIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIie
Ne n/m P Konrpoabnbie IIpakruueckue (uitpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3nen 1. TenoBble siBJaeHUsI
. bubmuorexa [JOK
11 CTpoeuue u CBOMCTBA BellecTBa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenuiosbie npoueccel 21 ! > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazgen 2. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 1 7
OCTOAHBIN SHCKTPHACCKHIHI TOX 0 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2. M 1 1.
3 AHHTHPIC ABJICHHA 6 ° https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
DEKTPOMATHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 145



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

Kosau4vecTBo 4acoB JIeKTPOHHBIE
HaunmeHnoBanue pa3jieioB U TeM uudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (uitpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paznena 1. MexaHn4ecKHe IBJICHUS
11 MexaHndeckoe OBUKEHUE U CITOCOOBI €0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIC T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznea 2. MexaHn4uecKkue K0J1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHMHCCKHE KOJICOa A https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znea 4. CBeToBbI€e IBJICHUS
4.1 3aKOHbI pacIpOCTPAHEHUS CBETa 6 2 bubnnoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pazgen S. KBaHnToBbI€e sIBJICHUA
bubmuorexa [JOK
1 n 4 1
5 CITyCKaHHE U TIOTJIONICHHE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> (Tpoeiiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Anepbie peakii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe/ibHO-0000IaI0IM I MOYJIb
6.1 IToBTOpenue n 0600IIEHNE CONIEPKAHUS 9 9 bubmmoreka [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KIIACC

Koaun4gecTBO 4acoB

Ne i/ Tema ypoka JarTa nzydyenus
Bcero

1 ®du3uka — Hayka o npupozne. Asnenus npupoasl. Pusndeckue 1 03.09
SBJICHUS

5 MexaHuueckue, TEIIOBbIE, 3JIEKTPUUYECKUE, MATHUTHBIE, 1 04.09
CBETOBBIE, 3BYKOBBIE SIBJICHUS

3 Du3nvecKne BETUUNHBI U UX U3MEPEHUE 1 10.09

4 VYpok-uccienosanue "M3mepenune reMieparypbl Ipyu OMOLIA 1 11.09
KUJKOCTHOTO TEPMOMETpA U JaTUMKa TeMIieparypbl"” '
Kak (u3uka u npyrue ecrecTBEHHbIE HAyKH U3Y4atOoT IPUPOY.

5 EcrecTBenHOHayuHBIN MeTOA MO3HaHUs. Onucanue 1 17.09
(bu3NYECKUX SIBICHUHN C IOMOILBIO MOJeNel
Ypok-uccnenosanue "IIpoBepka runoTespl: 1anbHOCTh MOJIETA

6 IapHKa, MyIIEHHOTO TOPU30HTAIbHO, TEM OOJIbIIIe, YeM 1 18.09
6osble BhICOTA ITycKa"

7 Crpoenue BemiectBa. ONBITHI, TOKA3bIBAIOLINE TUCKPETHOE 1 24.09
CTPOEHHE BELLIECTBA

8 JIBY>KeHME YacTHII BEIEeCTBa 1 25.09

9 VYpoxk-uccnenoBanue «ONBITH IO HAOIIOAECHUIO TETIJIOBOTO 1 01.10
pacIIupeHusl Ta30B»

10 ArperaTHbpie COCTOSIHHSI BEIIECTBA 1 02.10
B3aumocBsI3p MeXly CBONMCTBaMU BEIIECTB B Pa3HbIX

11 arperaTHeIX COCTOSIHUAX U MX aTOMHOMOJIEKYIIPHBIM 1 08.10

ctpoeHreM. OcCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI




Mexanunyeckoe IBUKeHUE. PAaBHOMEpPHOE U HEPABHOMEPHOE

12 09.10
JIBHOKCHUE

13 CkopocTtb. Enunuis! ckopocTu 15.10

14 PacueT nmyTu u BpeMeHH JIBHIKCHHS 16.10

15 WNuepuus. 3akon nnepuuu. BzaumonelicTBue Ten Kak Ipu4vHa 2210
M3MEHEHUSI CKOPOCTH JIBUXKEHUS TEJl

16 ITmoTHOCTH BemecTBa. PacueT Macchl 1 00beMa Tejia o ero 9310
IJIOTHOCTH

17 JlabGopaTtopHast pabota «OrnpeaesieHue MmI0THOCTU TBEPIOTO 05.11
Teay

18 Pemenue 3agau mo teme "IlnoTHOCTH BemecTna" 06.11

19 Cwita KaK XapakTepHCTHKa B3anuMoaecTBus Teir. Cuna 1211
yrnpyroctd. 3akoH ['yka

20 JlaGopaTtopHas pabora «M3y4ueHue 3aBUCUMOCTH PACTSKEHUS 1311
(tedopmaniun) Npy>KUHBI OT TPUIIOKEHHON CHUITBI»

21 SIBnenue Tarotenus. Cuia TSKECTH 19.11

29 CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec tena. 20.11
Pemenue 3agau no reme "Cuna tsoxkectu"

93 Cwita TsbkecTd Ha Apyrux miaHetax. Gusundeckue 26.11
XapaKTEePUCTUKHU TIJIAaHET

24 N3mepenue cun. Jflunamomerp 27.11

25 Bec tena. HeBecoMmocTh 02.12

26 CroxxeHue AByX CUJI, HAIPABJIEHHBIX 110 OJHON MPSMOil. 03.12
PaBHOElICTBYIOIIIASA CHIT

27 Pemenue 3agau no reme "PaBHonelicTByromas cui” 10.12

28 TpeHue CKOJIbKEeHHs U TPEHUE NTOKOs. TpeHne B pupojie u 1112

TEXHHUKE




JlaboparopHnas pabota «3ydueHrne 3aBUCUMOCTH CUJIbI TPCHHUS

29 CKOJIbKEHUSI OT CUJIbI JABJICHUS U XapaKTepa 17.12
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3a1a4 Ha onpeaesieHNe paBHOACHCTBYIONIEH CHITBI 18.12

31 Pemenue 3amau o temam: «Bec tenay, «I paduueckoe 24,12
n3zoopaxenue cuiy, «Cuiel», «PaBHOACHCTBYIOMIAS CHID» '
KonTtponbHast padora no Temam: «MexaHHYECKOE TBHKEHHUEY,

32 «Macca, mmoTHOCTHY, «Bec Tenay, «I'paduyeckoe 25.12
n3o0paxenue cuimy, «CUIbD)

33 Hasnenne. CriocoObl yMEHBIICHHUS U YBEITUUYCHUS TaBIICHHS 14.01

34 JlaBneHue raza. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00bEMa, 1
TEMIIEPaTypPhI >01

35 [lepenaya naBneHus TBEPABIMU TEJIAMU, )KUJKOCTSIMH U 21.01
razamu. 3akoH Ilackans '
JlaBiieHne B KHUIKOCTHU U rase, BbI3BAHHOE JEHCTBUEM CUJIBI

36 22.01
TSDKECTU
JlaBneHue B KUIKOCTHU U I'a3€, BBI3BAHHOE JACHCTBUEM CHUJIBI

37 28.01
TSKECTU

38 CooOmaronmecs COCYIbI 29.01

39 I'mapaBnnueckuii nmpecc 04.02

40 Manomertpsl. [lopiiHeBOM KHIKOCTHBINA HACOC 05.02
Atmocdepa 3emin. [IpudnHbI cylecTBOBaHUS BO3TyITHON

41 0005104k 3eMiH. 3aBUCUMOCTb aTMOC(EpHOTO TaBICHUS OT 11.02
BBICOTHI HaJl YPOBHEM MOPS

42 Bec Bo3nyxa. ATmMochepHOe 1aBieHne 12.02

43 N3mepenne arMmocdeproro aasnenus. OnsiT Toppuuennu 18.02

44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HAJl 19.02




YpPOBHEM MOpsi

bapomerp-anepoun. AtmocdepHoe AaBlieHHe Ha pa3IUYHbIX

45 25.02
BBICOTax

46 Pemenue 3amay o reme " AtmocdepHoe napieHue" 26.02

47 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. 04.03
ApxumenoBa cuia

48 JlaboparopHas paboTa «OnpeeneHne BoITATKUBAIOIIECH CUITBI, 05.03
JIEHCTBYIOLLEH Ha TEJO, HOTPYKEHHOE B AKUIKOCThY
JlabopaTtopHast padota o Teme «/ccienoBanrue 3aBUCUMOCTH

49 Beca TeJia B BoJie OT 00bEMa MOrpyKEHHON B )KHUJIKOCTh YaCTH 11.03
TeIa»

50 [InaBanue ten 12.03
JlaboparopHas pabota "KoHCcTpyrpoBaHue apeoMeTpa Uiu

51 KOHCTPYHMPOBAHUE JIOJKHU U ONIPEACICHUE e 18.03
rpy30H0abEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cynos.

52 BosznyxormiaBanuey, «/laBneHue TBEpABIX TEI, KUIKOCTEU U 19.03
ra3oB»
Kontponbnas padoTa o Teme «/laBieHne TBepabIX Te,

53 KUJKOCTEN U Ta30oB»/Beepoccuiickas npoBepoyHas padbora mpu 01.04
IIPOBEJICHUH C UCITOJIb30BaHUEM KOMIIBIOTEpA

54 Mexanunueckasi pabota 02.04

55 Mounocts. EAUHUIIBEI MOIHOCTH 08.04

56 VYpok-uccnenopanue "Pacuér MOIHOCTH, pa3BUBAEMON MTPU 09.04
HoabLEMe 110 JiecTHuIe"

57 IIpoctsie Mexanu3mel. Peryar. PaBHOBECHE CUII HA pplyare 15.04

58 Prruaru B TexHuke, ObITy 1 ipupojie. JlaboparopHas padota 16.04

«MccnenoBanue yclIOBUI paBHOBECHS PhIUara




59 Pewenne 3anad o reme «YCa0BUS PAaBHOBECUS pblUara 1 22.04
KoaddunmenT noneznoro neiicTBUs MeXaHU3Ma.
60 Jlaboparopuas padota «M3mepenue KI1J] HakmornHON 1 23.04
MIJIOCKOCTH
61 Pemenue 3agau mo teme "Pabora, momuocts, KITJ[" 1 29.04
Mexanunyeckas 3Heprus. Kunernueckas v moTeHIMAIbHAs
62 1 30.04
SHEPTUs
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 06.05
YPOK-3KCIIEpUMEHT 10 TeMe "DKCIepUMEHTAIBHOE
64 ONpe/ICICHUE U3MEHEHUS! KUHETUYECKOW ¥ MOTEHIIUAIbHOM 1 07.05
SHEPTUU MPY CKATHIBAHUU TeJa [0 HAKIOHHOW MIOCKOCTH"
KonrtponsHas pabora o teme «PaboTa 1 MOITHOCTb.
65 DHeprus»/Bceepoccuiickas mpoBepoyHasi paboTa mpu 1 13.05
IIPOBEICHUH Ha OyMa)KHOM HOCHUTEJIE
PesepBHblii ypok. Pabora ¢ Tekctamu 1o reme "MexaHuueckoe
66 " 1 14.05
JIBIDKCHUE
67 PezepBHblil ypok. Pabota ¢ Tekctamu o teme "JlaBnenue 1 20.05
TBEPIBIX TEJ, )KUJIKOCTEN U ra3oB"
68 Pesepaubiit ypok. Pabora ¢ Tekcramu mo teme "Pabora. 1 2105
MoHocTb. DHeprus" '
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KVIACC

KosmnuecTBo yacos Hlata H3yHenns
Ne i/m Tema ypoka
Bcero

1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH U 1 03.09
UX OIBITHBIE IOATBEPKACHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1 04.09

3 Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSHUM 1 10.09
BEIIECTBA
OObsicHeHHE CBOICTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO

4 COCTOSIHMI BElIeCTBA HA OCHOBE IMOJI0KEHUN MOJIEKYIISIPHO- 1 11.09
KUHETUYECKOU TEOpUH

5 Kpucrannuueckue u amopgHble Tena 1 17.09
CmauuBaHue ¥ KanwuIsipHOCTh. [loBEpXHOCTHOE HATSKEHUE 1 18.09
TennoBoe pacIIMpEeHHE U CKATUE 1 24.09

3 Temmnepatypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIIOBOTO 1 25 09
JIBUKEHUS YaCTHI]

9 Buytpennss sHeprus. CriocoObl H3MEHEHHs BHYTpEHHEH 1 01.10
JHEPruu

10 Buasl Tenonepenaun 1 02.10
VYpoxk-koudepenuus "[IpakTuueckoe UCIOIb30BaHHE

11 TEIUIOBBIX CBOMCTB BEIIECTB U MATEPHUAIIOB B LETSAX 1 08.10
sHeprocOepexxeHus"

12 KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTb 1 09.10
YpaBHeHue TeIIoBOT0 Oananca. TermmooOMeH 1 TeIoBoe

13 1 15.10
paBHOBECHE




JlaboparopHnas pabota "VcciienoBanue sBICHUS TEIIOOOMEHA

14 - . " 16.10
IPY CMENIMBAaHUH XOJIOJHOM U ropsiueil Bozbl
15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO ISl HAarPeBaHUs 9210
T€Ja U BBIIEISEMOrO UM IIPU OXJIAXKICHUU '
16 JlaGopaTtopHnas pabora "OnpeneneHue yaeabHON 2310
TEIJIOEMKOCTH BenlecTna" '
17 OHeprus TOIMBa. Y IeJbHasl TEMJI0Ta CrOPAHUS 05.11
18 [InaBrieHue 1 OTBEpIeBaHUE KPUCTAIIIMUECKUX Tell. Y IeTbHas 06.11
TEIJIOTA IUIABJICHUS '
19 JlaboparopHnas pabota "Onpenenenue yaenbHONU TEIIOThI 1211
IUIaBJICHUSA Ibaa" '
20 [TapoobpazoBanue u kKoHaeHCanws. Vicnapenue 13.11
Kunenue. Y nenpHas Teriora napooOpa3zoBaHus U
21 KOHJCHCALUU. 3aBUCUMOCTb TEMIIEPATypPbl KAIIEHUS OT 19.11
aTMOC(EepHOTO JTaBJICHUS
29 Brnaxxnocts Bo3ayxa. JlabopatopHast padora "Onpenenenue 20.11
OTHOCHUTENIbHOM BJIAXXHOCTHU BO3ayXa" '
23 Pemenue 3a1a4 Ha onpe/ielieHre BIAKHOCTH BO3TyXa 26.11
24 [TpunIMIBI paboThI TEIUIOBLIX ABUTateneid. [lapoBas TypOuHa. 2711
JIBuratenb BHYTPEHHETO CTOPAHMS '
o5 KIIJI TerimoBoro asuraress. TenaoBbie JBUTATEIN U 3allluTa 02.12
OKpYy’Karolen cpesl '
26 3aKOH COXpaHEeHMsI U MPEBPALCHHS SHEPTUU B TEIUIOBBIX 03.12
nporeccax '
97 [TonroroBka k KOHTPOJIBHOU paboTe 1o Teme "TensoBble 10.12
aBJeHMs. VI3MeHeHne arperaTHbIX COCTOSIHUM BelecTBa” '
28 KonTponbhas pabota no teme "TensoBsie SBIEHUS. 111

M3meHenune arperaTHeIX COCTOSIHHM BemecTa'




29 OnexTpuzanys Tel. J[Ba poaa 3IeKTpHYECKUX 3apsI0B 17.12
30 VYpoxk-uccienopanue "IaeKTpU3alys T€I UHAYKIIUEH U IpU 18.12
COMPHKOCHOBEHHH" '
31 B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH Kynona 24.12
32 Onekrpuueckoe noje. HanpsykeHHOCTh 3JE€KTPUUECKOTo MOJIs. 25 12
[IpuHnun cynepno3uuuu 3JeKTPUUECKUX MO '
33 Hocurenu snexkTpuueckux 3apsiaoB. DJIeMeHTapHbIN 3apsi. 14.01
Crpoenue atoma '
34 [IpoBogHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS 15.01
ANEKTPUUYECKOTO 3apsia
Pemenue 3a1ay Ha IpUMEHEHHE CBOMCTB 3JIEKTPUUECKUX
35 21.01
3aps0B
36 DNEKTPUUECKUI TOK, YCIOBHUS €r0 CYIIECTBOBAHHUS. 9201
VICTOYHUKHU AJIEKTPUIECKOTO TOKA '
37 JleficTBUSI SIEKTPUUECKOTO TOKA 28.01
38 Ypok-uccnenosanue "JleiicTBrE 37IEKTPUUECKOTO MO HA 29 01
MPOBOAHUKY U TUIEKTPUKH" '
39 DIIEKTPUUYECKUI TOK B METAJIaX, )KUJIKOCTAX U ra3ax 04.02
40 DneKkTpuyecKkas ernb U €€ COCTaBHbIC YacTH 05.02
41 Cuna Toka. JlaboparopHas pabota "M3mepenue u 11.02
pEryJINPOBAHUE CUJIBI TOKA" '
42 OnekTpuueckoe HanpspkeHue. Bonbtmerp. Jlaboparopnas 12.02
paborta "U3mepenue u perynupoBaHue HanpsHkeHus" '
43 ConpoTuBiieHUE NPOBOJHUKA. Y AETBHOE COTPOTUBIIEHUE 18.02
BEleCTBa
m JlaGopatopHas paboTa "3aBUCUMOCTb 3JIEKTPUIECKOTO 19.02

COIIPOTUBJICHUS ITPOBOJHUKA OT €T0 IJIMHBI, IJIOIIAAN




NIONIEPEYHOr0 CEUYEHUsl U MaTepuana”

3aBUCHUMOCTH CHJIBI TOKA OT HaIps>KCHUA. 3akon Oma JJIA

45 25.02
ydacTKa Lenu
JlaGopaTopHnas pabora "VccienoBanue 3aBUCUMOCTH CHJTBI

46 TOKA, UAYLLIETO Yepe3 PE3UCTOP, OT COMMPOTUBIIEHUS PESUCTOPA 26.02
Y HanpsbKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NapaUIEIbHOE COEINHEHUS 04.03
MIPOBOJIHUKOB
JlaGopaTtopHas pabota "[IpoBepka nmpaBuiia CI0KEHUS

48 HaIpsHKEHUH TP MTOCIEA0BATEIbHOM COCIMHEHUHN JBYX 05.03
pe3ucTopos"

49 JlaboparopHnas paboTta "IIpoBepka nmpaBuia I CHIbI TOKa IIPU 11.03
napajieIbHOM COEIUHEHUU PE3UCTOPOB" '

50 Pemenue 3anauy Ha npumMeHeHue 3akoHa OMa JJis pa3IuyHOro 12.03
COEJIMHEHUS IPOBOIHUKOB

51 PaboTa 1 MOIIHOCTH ANEKTPUUECKOTO TOKa. 3akoH J[xoyrs- 18.03
Jlenma '

59 JlaGopatopHas pabota "OmnpeneneHne paboTsl 1 MOIIHOCTH 10.03
JNEKTPUYECKOTO TOKA" '

53 DNEeKTpUYECKHE e U MOTPEOUTENN JIEKTPUIECKON IHEPTUU 01.04
B ObITYy. KOopoTKO€ 3aMbIkaHNe '
[TonroroBka Kk KOHTPOJIBHOU padoTe 1Mo Teme "DIIeKTpudecKue

54 3apsAnbl. 3apsHKEHHBIC Tela U X B3aUMOICHCTBHUS. 02.04
ITocTOSIHHBIN 2NEKTPUIECKUNA TOK"
KonTtponbsHas pabota o Teme "DieKTpUYECKHE 3apsiibl.

55 3apsKEHHBIE TeNla M UX B3auMoAeucTBHs. [1ocTOSHHBIM 08.04

anexkTpuyeckuit Tok"/Beepoccuiickasi mpoBepouHas paboTa npu
MMPOBEACHNH C UCIIOJIB30BAHUEM KOMIIBIOTEPA




56

ITocTossHAHBIE MAarHUTHI, UX B3aUMOJICHCTBIE

09.04

57

58

VYpoxk-uccinenoanue "M3yuenue nosei mocTOSHHBIX
MarHuToB"

MaruutHoe nojie. MaroHuTHOE 10JI€ 3eMJIU U €r0 3HAUEHHUE JUIST
JKA3HU Ha 3emiie

15.04

16.04

59

OmneiT OpcTena. MarHuTHOE 110J1€ 3JIEKTPUUYECKOIO TOKA
MaruuTtHoe noe KaTyliKu ¢ TOKOM

22.04

60

61

62

[TpuMeHeHHe 3NIEKTPOMArHUTOB B TexHHKe. JlaboparopHas
pabora "M3yuenue ACMCTBUS MarHUTHOTO TIOJISI HA TIPOBOIHUK
¢ TokoM"

DneKTpoABHUraTeslb MOCTOSIHHOTO ToKa. Mcronb3oBaHue
AIIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopte. JlaboparopHas padora "KoHncTpyupoBanue u
u3ydeHue paboThl dIEKTpoABUTATENA"

Oneitel @apanes. 3aKOH MEKTPOMArHUTHOM MHYKIUH.
IIpaBuno Jlenna

23.04

29.04

30.04

63

Onekrporeneparop. CriocoObl MOTYIeHUST TEKTPUIECKON
SHEPTUU. DIIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

06.05

64

65

66

[ToaroroBka Kk KOHTPOJBHOM paboTeE MO TeMe "DIEKTPUUIECKUE
Y MarHUTHBIC SIBJICHUS"

KonTponpHas pabora o Teme "DIeKTprUUecKre U MarHUTHBIE
spreHus"/Bceepoccuiickas mpoBepoyHas paboTa npu
MPOBEJICHUH Ha OYMaKHOM HOCHTETIE

PesepsHslit ypok. Pabota ¢ Texctamu o teme "Temnossie
AByeHus"

07.05

13.05

14.05

67

Pesepubriii ypok. Pabora ¢ Tekcramu mo teme "llocTossHHBIN
AJIEKTPUIECKUMA TOK"

20.05




68

PesepBHelil ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHbIe
ABJICHUS"

21.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KJIACC

Ne ni/m Tema ypoka Komraecrso wacos Jara uzyyenus
Bcero

1 Mexannueckoe aBuxkeHue. MarepruanbHas TOUKa 1 04.09

5 Cucrema orcyera. OTHOCUTENIBHOCTh MEXaHUUYECKOTO 1 05.00
JBYDKEHUS

3 PaBHOMEpHOE NPSAMOIIMHENHOE JBUKECHUE 1 06.09

4 HepaBHoMepHoe npsimonuHeiiHoe aBuxkeHne. Cpeassis u 1 11.00
MTHOBEHHAsI CKOPOCTh

5 [TpssMonuHeiHOe paBHOYCKOPEHHOE JBM)KEHUE. Y CKOPEHHE 1 12.09

6 CKOpOCTH MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JIBUYKECHUSI. 1 13.00
I'paduk ckopoctu

7 JlaGopatopHas pabota "OnpezneneHnue yCKOpeHus Teja npu 1 18.00
PaBHOYCKOPEHHOM JBHM)KEHHH MO0 HAKJIOHHOM MJIOCKOCTH"

8 CBoboxnoe nagenue ten. OnsiTel [anunes 1 19.09

9 PaBHOMEpHOE nBMXKEHNME 1TO OKpYx)HOCTH. [lepnoxa u yactora 1 20.09
oOpaiueHus. JInneliHas U yrioBasi CKOPOCTH

10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE 1 25.09

11 [Iepssbiit 3axk0H HproToHa. BekTop cuisl 1 26.09

12 Bropoii 3akon Herotona. PaBHozelcTByronias cuna 1 27.09

13 Tpernii 3akoH HerotoHa. Cynepno3nnuns CHi 1 02.10

14 Pemenue 3anau Ha npumeHeHne 3akoHOB HproToHA 1 03.10

15 Cwita ynpyroctu. 3akoH ['yka 1 04.10

16 Pemenue 3anau no teme «Cumna ynpyroctu» 1 09.10

17 JlaGopaTtopHnas pabota «OrnpeaeneHne KeCTKOCTH MPY>KUHBD) 1 10.10

18 Cuna tpenus 1 11.10




19 Pemenue 3anau no teme «Cuina TpeHus» 16.10

20 JlaGopaTtopHnas pabota "Onpeaenenue ko3P huiineHTa TpeHus 1710
CKOJIb)KeHUs" '

21 Pemenue 3anaud no reme "3akonsl HetoTona. Cumna ynpyrocru. 18.10
Cuna tpenus"

29 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE 23.10
CBOOOTHOTO Ta/ICHUS '

23 Ypok-koHpepenus "JIBukeHne Te BOKPYT rPaBUTAIIIOHHOTO 24.10
uenTpa (Conneunas cucrema). ['anakruxu" '

24 Pewmenue 3anau o reme "Cuiia TSKECTU U 3aKOH BCEMUPHOTO 25 10
TArOTeHUs"

25 IIepBas kocmuueckas ckopocTb. HeBecoMoCTh 1 neperpy3ku 06.11
PaBHOBecue marepuanbHON TOUKH. AOCOIIOTHO TBEPAOE TEIO.

26 PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEINIEHHOW OCBIO BpAIlCHUS. 07.11
MowmeHnT cunbl. LeHTp TsKECTH
PaBHOBecue marepuanbHOI TOUKH. AGCOIIOTHO TBEPIOE TEIO.

27 PaBHOBecne TBEPIOTO TeNa ¢ 3aKPEIIEHHON OChIO BPALLIEHUS. 08.11
MowmenT cuisl. LlenTp Tsxectu

28 Pemenue 3amau mo teme "MowmeHT cuibl. LleHTp TsbkecTH" 13.11

29 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "MexaHudyeckoe 1411
nBmkenne. Bzaumonelictsue ten" '

30 KonTtponbHas pabora o Teme "MexaHu4ecKoe JBHKEHUE. 1511
B3aumopeiictue Ten"

31 Nmiynsce Tena. IMITynbe critbl. 3aKOH COXPAHEHMSI UMITYJIbCA. 2011
VYrpyroe u HEYNpyroe B3auMoIeCTBUE

32 Pemenue 3anau no Teme "3akoH coxpaHeHMsI UMITyJIbca" 21.11

33 VYpoxk-koH(pepennus "PeakTuBHOE IBIMKEHHUE B IPUPOJIC U 2211

TexXHuke"




34 Mexanuueckasi paboTa 1 MOUTHOCTb 27.11
35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH M CHUTBI TPSHHUSI 28.11
JlaboparopHnas pabota «Onpenenenne paboThl CHIIBI TPEHUS
36 Py PABHOMEPHOM JBMKEHHUH TeJjla M0 TOPU30HTAIBHOMN 29.11
MOBEPXHOCTU»
37 Cas3b dHepruu u paboTsl. [loTeHInanbpHast SHEPTUs 04.12
38 Kunernueckas sueprus. TeopeMa 0 KHHETUUECKON YHEPTUU 05.12
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE 06.12
40 JlaboparopHas paboTa «3ydyeHne 3akoHa COXpPAHEHUS 11.12
SHEPTUN
41 KonebarenbHoe IBMYKEHNE U €T0 XapaKTEPUCTHKU 12.12
42 3aryxaromue Konebanus. BeiHyX1eHHbIE KoJeOaHMsl. 13.12
Pe3onanc .
43 Marematuueckuil 1 NpyKUHHBIN MasiTHUKH 18.12
44 VYpok-uccienoBanue «3aBUCUMOCTb NIEpHOAA KojaeOaHui oT 19,12
YKECTKOCTHU MPYKUHBI U MAacChl Ipy3a»
45 [TpeBpariieHre SHEPrUK IPU MEXAaHUUYECKUX KOJICOaHUAX 20.12
46 JlaGopaTtopHnast pabota «OrnpeesieHne 4acTOThl U Ieproia 25 12
KoJie0aHUl MPY>KUHHOTO MAasTHUKA '
47 JlaGopaTtopHast pabota «[IpoBepka HE3aBUCUMOCTH TIEpUOA 26.12
Kosie0aHul Tpy3a, MOIBEIIEHHOT0 K HUTH, OT MaccChl Ipy3a» '
48 Mexannueckre BosIHbI. CBOWCTBa MEXAHUYECKUX BOJIH. 2712
[IpoosibHBIE U TONIEPEYHBIE BOJIHBI '
49 VYpoxk-koH(pepennus "MexaHn4IecKHue BOJHBI B TBEPIIOM TeJIe. 09,01
Ceiicmuueckue BOJIHbBI" '
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa 10.01
51 VYpoxk-uccnenoanue "HabmojeHre 3aBUCIMOCTH BBICOTHI 15.01




3BYKa OT 4YacTOTHI"

52 ['poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC 16.01
53 Ypoxk-koHpeperuus "YapTpa3Byk U HHPPA3BYK B IPUPOIE U 17.01
TexXHHUKE" '
54 [TonroroBka K KOHTPOJIBEHOU paboTe 1Mo TeMe "3aKOHBI 9201
coxpaHeHus. MexaHW4ecKue KOJIeOaH s U BOJHBI" '
55 KoHnTtposbHast pabota 1o Teme "3akoHbI COXpaHEHUSI. 23.01
Mexanunueckue KoneOaHusi U BOJHBI" '
56 DNIEKTPOMarHUTHOE MoJje. DJIEKTPOMArHUTHBIE BOJIHBI 24.01
57 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH 29.01
58 Ypok-konpepenius "Llkana 31eKTpOMarHUTHBIX BOJH. 3001
Hcnonp30BaHue 3IEKTPOMAarHUTHBIX BOJH JIJIs1 COTOBOM CBSI3H" '
59 VYpok-uccnenosanue "M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX 31.01
BOJTH C ITOMOIIIBbI0 MOOMIIBHOTO TenedoHa" '
60 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U JITTUHBI 05.02
3JIEKTPOMAarHMTHOW BOJIHBI
61 DneKkTpoMarHuTHas npupoaa csera. CKOpocTh CBETA. 06.02
BousiHOBEBIE CBOJMICTBA CBETA '
62 Hcrounuku cBeta. [IpsAMonnHEtHOE pacIpOCTPaHEHUE CBETA. 07.02
Barmenust Conaia u JIyHbI '
63 3aKoH OTpakeHMsI cBeTa. 3epKaia. Pemenue 3anay Ha 12.02
MPUMEHEHUE 3aKOHA OTPAKEHUS CBETa
64 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA 13.02
65 [TonHoe BHyTpeHHEe oTpakeHue cBerta. Mcnonb3oBaHue 14.02
MOJIHOTO BHYTPEHHETO OTPAXKEHHsI B ONTHYECKUX CBETOBOJAX
66 JlaGopatopHas pabota "HccnenoBanue 3aBUCMMOCTH yTJia 19.02

MMPCJIOMJICHUA CBCTOBOI'O JIy4da OT yIJla MaICHUA HA I'PaHULIC




"nn

"BO3yX-CTEKJIO

Ypok-koHpepenius "Mcnoibp30BaHNe TOJHOTO BHYTPEHHETO

67 \ 1 20.02
OTpa)XKEHUsI: CBETOBO/IbI, ONTUKOBOJOKOHHAS CBA3b

68 JInnzel. OnTudeckas cuiia JUH3bI 21.02

69 [TocTpoenne n300pakeHNH B TMH3AX 26.02

70 JlaGopaTtopHnas padora "Onpeaenenne pOKyCHOTO pacCTOSTHUS 1 27 02
Y ONITHYECKOM CHJIBI COOMparomiei JTHH3bI"

71 Ypok-koH(pepenmus "OnTuiaeckre TMH30BbIC TPHUOOPHI" 28.02

72 I'na3 xak ontuyeckas cucrema. 3peHue 05.03

73 YPOK-K:)H(l)epeHHI/ISI "JleexTol 3peHust. Kak coxXpaHUTh 1 06.03
3peHue

74 Paznosxxenue 6emnoro ceera B ciekTp. OnbiTel HptoTOHA. 1 07.03
CrnosxeHue ceKTpajabHbIX LIBETOB. Jlucnepcus ceeta
JlaGopatopHas pabota "OnbIThI IO Pa3I0KEHHUIO OEJIOr0 CBETa

75 B CIIEKTP U BOCHPUATHIO LIBETA IPEIMETOB IIPH UX 1 12.03
HaOJII0IeHNH uepe3 1IBETOBbIe (hUIbTPHI"

76 VYpok-nipakTukyM "BoiHOBBIE CBOWCTBA CBETa: AUCHEPCHS, 1 13.03
uHTepdepeHIys u auppaxuus”

7 OmnbiTel Pesepdopna u mraneTapHasi MOJIEb aTOMa 14.03

78 [Tocrynarel bopa. Monens atoma bopa 19.03

79 I/ICHy(iKaHI/Ie U TIOTJIOIIEHNE CBETa aTOMOM. KBaHTHI. 1 20.03
JIuHelyaTeie CIIEKTPBI

80 VYpoxk-npaktukym "HabuoieHue ciekTpoB ucmyckanus" 1 21.03

81 PamnoakTUBHOCTE U €€ BUIEI 1 02.04

82 Crpoenue atoMHoro siapa. Hyknonnas Mmoznens 1 03.04

83 PannoaktusHbie npeBpamienus. M3oromnsl 1 04.04

84 Pemenue 3anay no teme: "PagnoakTuBHbIE IpEeBparieHus" 1 09.04




85 [Tepuon momypacmanga 10.04
86 Ypok-koHpepeHius "PagnoakTHBHBIC U3TYYCHHS B IPUPOJIC, 11.04
MEIUIAHE, TEXHUKE"
87 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U 16.04
MacCcOBOIO YHCEI
88 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU 17.04
89 Pemenue 3amau o reme "Snepueie peakiun" 18.04
90 Peakuuu cuntesa u nenenus saep. IcTOUHUKH SHEPTUU 23,04
ConHua u 3B€311
01 Ypok-koudepenuus "Anepnas snepretuka. JleicTBus 24.04
PaIMOAKTUBHBIX U3ITydEeHUH HA KUBBIC OPraHU3MBbI" '
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
92 "DJIEKTPOMAarHuTHOE MoJie. DIEKTPOMArHUTHbIE BOJIHBI. 25.04
KBanToBsbIe siBieHus"
93 KonTponbHas pabora o teme "IaeKTpOMarHUTHOE MOJI€. 30.04
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBIeHUS"
94 [ToBTOpenue, 0600mIeHNe. JlabopaTopHbie pabOTHI IO KYypCy 02.05
"B3aumonerictaue Tea"
95 [ToBTOpenue, o6o01meHue. Pemenue pacueTHbIX U 07.05
KaueCTBEHHBIX 3a]a4 no teMe "TemnoBbie mpouecch” '
96 [ToBTOpenue, 06061meHne. Pemienne pacueTHbIX U 08.05
KadyecTBeHHBIX 3a7a4 1o Teme "KIIJ[ TerioBsix nBuraresneit”
97 [ToBTOpenwue, 0600IIeHNE. Pemenne pacyeTHBIX 1 14.05
KadecTBeHHBbIX 3a1a4 no teMe "KII/] anexkTpoycrtaHoBOK"
08 IToBTropenue, 0600menue. JlabopaTopHsie pabOThI 10 KypCy 15.05
"CBeroBbl€ siBIEHUSA" '
99 [ToBTOpenue, o6ob6meHue. Pabota ¢ Tekctamu o Teme 16.05

"3aKOHbBI COXpaHEHUsI B MEXaHUKe"




[ToBTOopenue, o6o0menue. Pabora ¢ TekcTamu 1o Teme

100 1 21.05
"Konebanus 1 BOIHBI"
101 [ToBTOpeHwme, 06(')'6H_IGHI/IG. PaGora ¢ T"eKCTaMI/I o TeMe 1 92,05
CBeTOBbLIE SIBIICHUS
102 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu o Teme 1 93.05
"KBanToBas u sinmepHas ¢pusuka'
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 9 knacc/ [epoimkun A.B., ['ytauk E.M., O0111ecTBO ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO

«IIpocemenue»

METO/JIUYECKHUE MATEPHUAJIbBI JIJIS1I YUYUTEJISA

1. PaGouast nporpamma. @usnka. 7 — 9xinaccol: yueOHO-METOIMYECKOTO MOCOOUs
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotumn. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchl
(aBTopsi:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Ileporkun A.B. @usnka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.U. COopHHK BOpOCOB U 331a4 o ¢pusuke. 7-9 k. — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIE 1 KOHTPOJIbHBIC
paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxoa T.B. ®usuka. 7 knacc. JJaboparopubie paboThI.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. BuneoomnsiTel Ha ypokax. — Pesxum moctyma: http://fizika-class.narod.ru

2. Enunas komiekius mudpoBeIX 00pa30BaTeIbHBIX PECypCcoB. — Pexum gocryma:
http://school- collection.edu.ru

3. lHTepecHbIe MaTepHalibl K ypokaM (DU3HMKH IO TeMaM; TECThI 0 TeMaM;
HarJsIHbIC TocoOus K ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

4. Iludpossie 00pa3oBaTelbHBIC peCypchl. — PexkuM gocTyma:
http://www.openclass.ru

5. DiekTpoHHBIC yU4eOHUKH 10 (u3mKe. — Pesxkum noctyna: http://www.fizika.ru
6.lucrannmonnas mkoa Ne368 http://moodle.dist-368.ru/ OTkphITHIH KiTacc.
CereBoe oOpasoBarenbHOe coodmecTBo. http://www.openclass.ru/node/109715






