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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonasanus yueoOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKAa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY.

®u3rka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadguei, BHOCHUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHPa,
MPEeNOCTaBsieT HamOoJiee SICHbIE O00pas3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNS,

e UHTEPOPETUPOBATH  JIAaHHBIE WU HUCIOJL30BaTh  Hay4dHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/JIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3WKHU JIJISI Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX Ieliel MporpaMMbl 10 (U3WMKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHATH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATeILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7ab0opaTOopHBIX 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 OKPYKAKOLIET0 MUPA.

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

dusnueckne BenuuuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-Hay4YHbI METOJ| TO3HAHMA: HAOIIOAECHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®usnueckue NpuOOPsl U MPoLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.
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, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH 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
(kpucTammyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOmronenune  sABiIEeHHH,  OOBACHSIOUIMXCS  NPUTSHKEHHEM WU
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.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
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 B3auMoOAeHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHIIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
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 10 B3aUMOJIEHCTBHIO TEIL.
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CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul 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 (medopMarivin)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emuu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomas
(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 BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
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
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIbI, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tena.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITUIKABAIOMIEH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomerpa WA KOHCTPYUPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara 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 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.
3. Uzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4, I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3znen 6. TerioBble siBJICHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpPrHM:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. HMcmapenuwe. Kumenue. YpaenpHas Terora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jaBurarenei KIIJ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Hab6mronenune nuddysuu.

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

W3meHeHue naBieHHs Ta3a MpU U3MEHEHHH O00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmroneane xureHus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl TIPH TIABJICHUH.
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 TEIJIOBOIO PACIIMPEHHUS Ta30B, KUIAKOCTEU U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenabHOM TEIIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 2JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
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  HAIpPSIKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH Ha BO30OHOBISIEMBIX HICTOUHHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPHUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszpsn.
. I3MepeHune Cuitbl TOKa aMIiepMeTpoM.
. I3MepeHue 3JIeKTpUYEeCKOro HanpsKEHUS BOJIbTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. Bzaumonencrere noCTOAHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH pa3/IeJI€HUs II0JIFOCOB MarHMTa.
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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 MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO 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.

N3mepeHne U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHUTHOTO TOJiE  TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne 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. MI3yueHune AeUCTBUS MarHUTHOTO TI0JI1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHUe U N3y4eHHUE PabOTHI DJIEKTPOIBUTATENIS.

20. M3mepenue KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HAINPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHEHHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOPOCT.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou npyxuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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 B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3Bl: €CIU TIPU PABHOYCKOPECHHOM JIBMXKEHHHU 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

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.

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

3aryxaomue — koneOaHus.  BbpHyxkzaeHHble — KojeOaHusa.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  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. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
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MasiTHUKA.
OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproa KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. ViccnenoBaHue 3aBUCHUMOCTHU Mepuoa KOJIeOaHW MPYKUHHOTO MasITHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KoJieOaHUM I'py3a, MOJIBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh TMepuoia  KosjeOaHwuid
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO IMaICHHUS.
Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiliCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

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  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4ed B paCCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6em0T0 CBETA IPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaXEHHUs CBETOBOrO Jyda OT yria
naJICHUs.
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N3yuyenune xapakTeprucTUK N300paKeHus IpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH YIJia MPEJIOMJIEHUS CBETOBOTO Jiy4ya OT yrIjia
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.



[Tomy4yenune n300pakeHU# ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 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 aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paaMOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CrexTphl pa3IuYHBIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus nznydeHus: IpUPOAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPIMU YACTHUIBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. HM3MepeHue paiuoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIMN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3allu1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT yU4E€OHBIN MpeaMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTIIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAay4YHBbIX METOJOB HCCIEIOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

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

UCIIOJIb30BaTh Hay4YHbIE METO]Ibl UCCIIEOBAHUS (PU3UUECKUX SBJICHUH, B TOM

YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAmOOJEe BaXXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX NCTOYHHUKOB
SHEPIMM HA OCHOBE 3aKOHA IPEBPAILCHMS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne u3mku Ha ypoBHE OCHOBHOIO 001ero oOpa3oBaHHs HANpaBiICHO Ha
JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX WU TMPEAMETHBIX 00pa30BaTeIbHBIX
PE3yIIbTaTOB.

B pesynprate m3ydeHus GU3NKKA HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Y
oOy4arorerocss OyayT copMUpOBaHBI CIAEAYIOMNUE JTUYHOCTHBIE PE3yJbTaThl B
JaCTH:

. 1) naTpuOTHYECKOT0 BOCIIMTAHMS:

. - TIpOSIBJICHHME HWHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO
pPOCCUNCKON (pU3NUECKON HAYKH;

. - [ICHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(U3UKOB;

. 2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

. - TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIECHHH OOIIECTBEHHO

3HAQYMMBIX M 3TUYECKUX MPOOJIeM, CBSA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTUXEHUU PUBHKY;

. - OCO3HAHHUE BAXKHOCTU MOPAJIBHO--3TUYECKUX MPHUHIIUIIOB B JCSITEILHOCTH
YYEHOT0;

. 3) 3cTeTH4eCKOro BOCIIUTAHMS:

. - BOCIIPUSATHE ICTETUUECKUX KAa4eCTB (PU3NUYECKON HAYKH: €€ TAPMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

. - OCO3HaHHWE IIEHHOCTH (U3NUYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPBHI;

. - pa3BUTHE HAy4YHOW JI0003HATEIBHOCTH, MHTEpECAa K HCCIEN0BATEIbCKOU
JEATEIIbHOCTH;

. 5) <¢opmupoBaHusi KYJbTYPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJry4us:

. - OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a »KU3HHM B COBPEMEHHOM

TEXHOJIOIMYCCKOM MHUPE, BAXHOCTHU IIPpaBUII 0e30MacHOTo IIOBCICHUA Ha
TPaHCIIOPTC, Ha A0porax, C OJJICKTPUICCKUM H TCIIJIOBBIM O60py,I[OBaHI/IeM B
JAOMAlIHUX YCIIOBUAX,

. - c(OpMHUPOBAHHOCTh HaBbIKa pediieKCHH, MPU3HAHHWE CBOErO MpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeaoBeKa;

. 6) TPy10BOr0 BOCIIUTAHUS:

. - AKTHBHO€ y4YaCTHE€ B PELICHWU NPAKTUYECKUX 3a4ad (B paMKax CEMBH,

oOpa30oBaTeIbLHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMATbHOM
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMI;



. - IHTEPEC K MPAKTUYECKOMY H3YyUYCHHIO TPOo(deccHii, CBSI3aHHBIX ¢ (PU3UKOM;
. 7) 3KOJIOrH4eCKOr0 BOCIIMTAHUSA:

. - OpUCHTAaIUsS Ha MPUMEHECHHE (DU3MYECCKUX 3HAHWH U1 pEIIeHUs 3a7ad B
00JaCTH OKpy)Karomieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

. - OCO3HaHME TII00AIBHOTO XapaKTepa SKOJIOTHUECKUX MpoOsieM U myTed ux
pelieHus;

. 8) aganTanmuu K W3MEHSIIONIUMCSI YCJIOBHSIM COIHAJIBHON M MPUPOTHOM
cpeabl:

. - MOTPEOHOCTh BO B3aUMOJICMCTBUU TPU BBHINOJHEHUU HCCIEIOBAHUNA U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

. - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JEATENIbHOCTD;

. - noTrpebHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIIE
dbopMyIUpoOBaTh UACH, OHATHUS, TUIIOTE3bI O GPU3UUECKUX OOBEKTAX U SABJICHUSX;

. - 0oco3HaHue AeUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

. - TUIAHUPOBAHUE CBOETO PA3BUTUSA B MPUOOPETEHHWH HOBBIX (U3UUECKUX
3HAHUU;

. - CTPEMJICHHE aHaJIU3UpPOBATh M BBISBIATH B3aUMOCBSI3U PUPOJIBI,
oOLIECTBa U PKOHOMHKH, B TOM YHKCJIE C UCIOIb30BAHUEM (PU3UYECKHUX 3HAHMIA;

. - OLICHKa CBOMX JCHUCTBUM C Y4YETOM BIMSHHUS Ha OKPYXAKOLIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIEICTBUN.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe OCBOCHHS MpOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBbICE  y4eOHBIE  JICHCTBUSA,  PETYJSATUBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:

. BBISIBIIATH M XapaKTEPHU30BaTh CYIIECCTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI );
. yCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCHU(UKAIIMU, OCHOBAHUS IS

0000IIIEHNS U CpaBHEHUS,



. BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUUSI B pacCMATPUBAEMBIX (aKTax,
JAHHBIX ¥ HAOIFOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;

. BBISIBIIAT [IPUYUHHO--CJICICTBEHHBIC CBSI3W TMPH U3YyYCHUH (PU3UICCKUX
SIBIICHUN W TIPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIB30BAaHUEM JCHYKTUBHBIX W
WHAYKTUBHBIX  yYMO3AKIIOYCHUW, BBIIBUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

. CaMOCTOSITENIFHO BBIOMPATH CIIOCOO perieHust yueOHOM (pu3ndeckoi 3a1aduu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEICHUS, BHIOOP HAMOOJIee TMOIXOJSINETO C
y4ETOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTCPHECB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

. HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

. MPOBOAUTEL MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bu3HUeCcKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3UUYECKOTO SABJICHMUS,;

. OIICHMBaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh  HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (POpMyYIUpPOBaTh O0OOIIEHUS W BBIBOJABI MO pe3yJibTaTam
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

. IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEiIIee  pa3BuUTHE  (U3HUECKUX

MPOLIECCOB, a TaKXKE BBIABUTATH MPEIINOJNIONKEHUS 00 UX Pa3BUTUM B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

. NPUMEHSTh Pa3IUYHbIe METObl, MHCTPYMEHTBl U 3alpPOChl MPHU TOUCKE U
oTOope UH(pOPMAIIUU WU JAHHBIX C y4ETOM MPEIJIOKEHHOW yueOHOU (pr3nyeckoi
3a/1auu;

. aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh W HHTEPHPETUPOBATH HH(MOPMAIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;
. CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpeaCTaBICHUS

uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JMarpaMMaMu, HHOUM rpadukoi U uX KOMOMHAIIUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

. B XO0/A€ OOCYXJIeHUsS Y4eOHOTO MaTepuayia, pe3yJbTaToB J1a0OpPaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TeMbl U
BBICKa3bIBaTh WJICW, HAllCJICHHbBIE Ha pEUIeHWE 3aJaud W MOJJepKaHUe
O1aroxeaTeIbHOCTH OOIICHUS;

. COIOCTABJISITh CBOM CYXJCHUS C CYXICHUSIMU JPYTUX YYACTHUKOB JUAJIOra,
OoOHapy>KHUBaTh Pa3IMUNE U CXOJCTBO MO3UITHI;

. BBIPAJKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAaX;

. MyOJIMYHO TPEJCTABIATh PE3YJIBTATHl BHITIOJHEHHOTO (PU3UUYECKOTO OIbITa

(3KCTIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);



. IIOHUMATh W UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U MHIWBHYyaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

. MIPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OPIraHU30BbIBATh JEUCTBHS 11O
e€ JOCTWKEHUIO: pacHpelesaTh poJid, OOCYXAaTh IPOLECCHl U  PE3yNbTaThl
COBMECTHOI pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

. BBIIIOJIHATH CBOKO 4acTh palbOThI, JOCTUras KaueCTBEHHOIO pe3yJjbTaTa Io
CBOEMY HANpaBJICHUIO U KOOPAUHUPYS CBOM JEHUCTBUA C APYIMMH YJICHAMH
KOMaH/1bl;

. OLICHMBATh KAaye€CTBO CBOErO BKJIaJa B OOLIMI MPOLYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

. BBISIBIISITH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMUX /IS
pereHust GU3NYECKUX 3HAHUM;

. OpPUEHTUPOBATHCA B  PA3JIMYHBIX  MOAXOAAaX  MPHUHITUS  PEIICHUH
(MHAUMBUyATbHOE, IPUHSATHE PEUICHUS B TPYIIE, IPUHATUE PELUICHUN TPyNo);

. CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pelleHUs] (GU3UYECKON 3aauu WU
IlaHa HCCIENOBAaHUA C YYETOM HMEIOIIMXCA PECypCcoB U COOCTBEHHBIX
BO3MO>KHOCTE, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

. JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

. JaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U IIPEAJIarath IJIaH €€ U3MECHEHUS;

. OOBSACHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTM)KCHHS)  PE3yJIbTaTOB
NeSTeIbHOCTH, IaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

. BHOCHUTh KOPPEKTUBBI B JACSATEIBLHOCTh (B TOM YHCIE B XOJI BBHIMOJHEHUS

(U3UYECKOTO HCCIEIOBaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
WU3MEHUBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

. OLICHMBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

. CTaBUTb €051 HA MECTO JPYIOro YeJOBEKa B XOJE CIOpa WU JUCKYCCUM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTrOro;

. OpU3HABATH CBOE MPaBO Ha OMIMOKY MpU pelieHuu (PU3NYecKux 3a7ad Uiv B

YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.
INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 KJjiacce IpeIMETHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



. MCIIOJIh30BATh MOHATHS: (DU3UYECKUE M XUMUYECKUE SBJICHUS, HaOII0ICHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, paBHOJACHCTBYIOIAsl cuia, aedopmanusa (ympyras, MIacTUYEcKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

. pasnuuath sBieHus (AuUQQy3us, TEIUVIOBOE ABMKEHHWE YaCTHIl BEIIECTBA,
paBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE ABUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
T€J, paBHOBECHE TBEPABIX TEN C 3aKpEerUIEHHOW OChIO BpallleHMs, Iepeaada
JABJIEHUsI TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMu, aTrMoc(epHoe [aBlieHUE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKON HSHEpruu) IO ONUCAHUI0 HX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

. pacno3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3UYECKUX  SIBIICHUUA B
OKpYXaIOIllEM MHUpPE, B TOM 4YHCle (U3UUECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CUJIbI TPEHUS B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOCPEPHOTO IABJICHUS Ha KUBOM
OpraHu3M, IJIJaBaHUE pPBIO, pblYarn B TeJi€ YEJIOBEKa, MPHU 3TOM IMEPEBOIUTH
MPaKTUYECKYI0 3a/Jadyy B Y4eOHYIO, BBIJEHATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NYECKUX SIBICHMII;

. OMKCHIBATh M3YYECHHBIE CBOWCTBA TN M (PU3UUECKHUE SIBJIICHUS, UCIOIb3Ys
dbu3nyeckue BeIWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSAsSI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Teja, CHJa
TpeHUs, JaBieHUEe (TBEPAOrO Tena, >KUIAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHYECKAasi M TTOTEHI[MAIbHAsI DHEPTHUSI ), IPU
ONMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCTIOJIb3YEMBIX BEIWYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

. XapaKTepHU30BaTh CBOMCTBAa T, (PU3NYECKHE SIBICHUS M IPOLECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUIIO pPaBHOBecHs pblyara (0i0Ka), «30J70TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

. OOBACHATH (PU3UYECKUE SBICHHS, TPOILIECCHI U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallUd MPAKTUKO-OPHUEHTUPOBAHHOIO XapakKTepa: BbISBIATH
MPUYUHHO--CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYecKUX 1I1aros



C onopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUHN, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

. pemath pacuéTHbIe 3a/1a4ul B 1—2 1elCTBUsA, UCIIONB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/adyd
3aIliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYJIBI U
IPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIEC JAHHBIE, HEOOXOAUMBIE JJIs1 PELICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTH MOTYYCHHON (PU3UYECKON BETUUHHBI;

. pacrno3HaBaTb NpPOOJIEMbI, KOTOPbIE MOXHO pEHIUTh NpU [OMOIIU
(¢u3NYECKUX METOAOB, B OIMCAaHUU MCCIEIOBAHUS BBIJCIATH IPOBEPSIEMOE
OpPEINOoJIOKEHNE (TUIOTE3Y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYECHHBIN
pE3yNbTaT, HAXOAUTh OMIMOKHU B XOJI€ OIBITA, /1€JIaTh BEIBOABI IO €0 pe3yJIbTaTaM;
. MIPOBOJIUTH OMBITHI 110 HAOTIOAEHUIO (PU3NYECKHUX SBICHUN WIH (PU3HUECKUX
CBOMCTB Ten: (OpMynIHpOBaTh NPOBEpsiEMbIE MPEAINOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 MPENJIOKEHHOr0 O0OpYylOBaHUS, 3alUChIBaTh XOJ ONbITa U
bopMyIUpOBATH BBIBOBI,

. BBINIOJIHATH MPAMbIE U3BMEPEHHUS PACCTOSIHUS, BpEMEHH, MaccChl Tena, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3alMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOIPELTHOCTH
VU3MEpPECHUM;

. MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOW (PU3MUECKON BEIUYUHBI OT
JIPYroil ¢ MCMOJIb30BAHUEM MPAMbBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JABW)KYILErOCsl Tella OT BPEMEHU IBW)KCHHUS TEJA, CHIJIBI TPEHUS CKOJIBXEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOLIAJAN CONPUKOCHOBEHMs TEJ, CWIbl YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIJIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUMN IUIaBaHUs T€J, YCIOBUI paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl  MOJIYYEHHOW 3aBUCUMOCTH  (DU3MYECKUX BEJIMYUH B  BHJE
NPEeMJIOKEHHBIX Tabiull W TpadukoB, JenaTb BbIBOABI IO PE3yJibTaTam
HCCIICIOBAHNUS;

. IPOBOAUTH KOCBEHHBbIE M3MEpPEHUsI (PUIUUYECKUX BEIUYUH (TUIOTHOCTH
BEILIECTBA JKUJIKOCTHM M TBEPIAOTO TEJd, CHJIA TPEHHUSI CKOJBKEHHsS, HABJICHUE
BO3/yXa, BBITAIKMBAIOUIAs CUia, JCHUCTBYIOIIAs Ha IOTPYKEHHOE B KUIKOCTH
TENO, KO3(PPUIMEHT TOJE3HOTO JEWCTBUS MPOCTHIX MEXAHU3MOB), CIEIys
OpEJIOKEHHOW  MHCTPYKUMHU: TpPU  BBIMOJHEHUMH  HU3MEPEHHM  cobupaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY Y BBIYUCIIATH 3HAYEHUE UCKOMOW BEJIMYUHBI,



. coOI0AaTh MpaBuja TEXHUKH 0€30MacHOCTU Mpu paboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

. yKa3blBaTh MPUHUUIBI JACUCTBUS NMPUOOPOB U TEXHHUUYECKUX YCTPOWCTB:
BECHI, TEPMOMETp, JAUHAMOMETp, COOOIIAIOIIMECS COCYyIbl, OapoMeTp, phlyar,
MOJIBM)KHBIA U HEMOJABYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

. XapaKTEepU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHMS (B TOM YHUCIE: MOAIIMITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIOJIb3ys 3HAHHS O CBOMCTBax (PU3MYECKUX
SBJICHUI U He0OXoAuMbIe (PU3NUYECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

. MPUBOANUTH NPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

. OCYUIECTBJIATH OTOOp HCTOYHMKOB uH(popmanuu B HTepHere B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CPAaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACISATH MHPOpPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

. MCIIOJIb30BaTh MPHU BBINOJIHEHUN YYE€OHBIX 33JaHUN HAay4YHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

. co3/1aBaTh COOCTBEHHBbIE KpaTKHWE MHCbMEHHBIE M YCTHBIE COOOLICHMS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIuu (U3HUECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJMYHO JeNlaTh KpaTKUE COOOIICHHS] O PE3ysbTaTax MPOEKTOB WM Y4EOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIB30BaTh HW3YUYCHHBIN IOHSITUHWHBINA
anmapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

. IpU BBIMIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpeAesTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BBINIOJIHEHUEM IUTaHA ACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aMMOJIEHCTBHE,
YUHUTHIBAsI MHEHUE OKPYKArOLIUX.

K koHiy oOyueHus B 8 kJiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. WCIIOJIB30BaTh MOHATHUS: Macca M pasMeEpbl MOJEKYJI, TEIJIOBOE IBH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACHIIICHHbII M HEHACHIIICHHbI Map, BIAXHOCTh BO3/yXa,
TEMIIEpATypa, BHYTPEHHSS DSHEPrus, TEIJIOBOM JBUTaTellb, SJIEMEHTApHbIN



ANEKTPUYECKUN 3apsil, BJIEKTPUUECKOE II0J€, MPOBOAHUKA U JAUIICKTPHUKH,
MMOCTOSIHHBIN 3JEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

. paznuyaTh SBJIEHUS (TEIUIOBOE pACIIMpPEHUE W CXKaThe, TeIlonepenaya,
TEIUIOBOE PpPAaBHOBECHE, CMAYUMBAHUE, KANWUISIPHBIE SBICHHS, HCIIAPCHHUE,
KOHJIEHCAIMsl, IUIaBJIGHWE, KpUCTauM3alus  (OTBEpACBaHUE),  KHUIICHUE,
Terionepeaaya (TemIoNpOBOAHOCTb, KOHBEKIUS, U3JIyUEHHE), FIEKTPU3ALIUS Tell,
B3aUMO/ICHCTBHUE 3aPSA0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOT'O IOJISI HA MMPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHAYKIMS) IO OMUCAHUIO HUX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

. pacrio3HaBaTh  MPOSIBIICHUE  W3YYCHHBIX  (PUBMYECKUX  SIBJICHUM B
OKpY)KalolleM MHpe, B TOM 4YHuCIe (PUBUYECKUE SIBICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIC SIBIICHUS B NPHUPOJE, KPUCTAIIIBI B
npupoae, wuznydeHue CoiHIla, 3aMep3aHhe BOJOEMOB, MOpCKHE OpH3HI,
oOpa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, DJIEKTPUUECKHUE SIBJICHUSA B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE TOJIe 3eMJIU, Apei( IMOIIOCOB,
pOJIb MAarHUTHOTO TOJIS Ui KU3HM Ha 3emiie, MOJSPHOE CHUSHUE, TPU ITOM
NEPEeBOIUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJEIATh CYIIECTBEHHbIE
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

. OTNUCHIBATh M3YYEHHBIE CBOMCTBA TeJ M (DU3UUYECKUE SIBJICHUS, HCIOJIb3Ys
dbuznyeckre BEIMYMHBI (TeMmepaTrypa, BHYTPEHHSSI DSHEPrus, KOJUYECTBO
TEIUIOThI, YyJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJI€NbHAS TEIUIOTA IJIaBIICHUS,
yaelbHas TeIJIoTa MapooO0pa3oBaHUs, yJeldbHas TEIUIOTa CrOpaHusl TOILIUBA,
KO(O(PUIIMEHT TOJe3HOTO JEHUCTBHSI TEIJIOBOM MAIIWHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKHA 3apsii, Cuja TOKa, JJIEKTPUYECKOe
HaIpspKeHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), NPH OMUCAHUU TMPABHIHHO
TpakTOBaTh (PU3UYECKUN CMBICT HCHOJIB3YEMbIX BEJIMYWH, OOO3HAYEHUS U
€AUHULIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIUE JaHHYIO
(U3NYECKYIO BEJIIMYUHY C APYTUMU BETUYUMHAMH, CTPOUTHh T'papUKH HU3YUEHHBIX
3aBUCUMOCTEH (M3UYECKUX BEJIMUUH;

. XapaKTepU30BaTh CBOWCTBA T, (PU3NYECKHE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHO--KUHETHYECKON TEOPUU CTPOCHUS
BEILIECTBA, MPUHIMI CYIEPIO3UIMK ToJied (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsaa, 3akoH Oma i ydacTka 1enu, 3akoH [xoyns—JIeHna, 3akoH
COXpaHEHUs] JHEPTUU, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

. OOBSACHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE€ CUTyaluuld NPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbISABIATH



MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 TOTMYECKHUX IIaroB
c omopoi Ha 1-2 H3yYEeHHBIX CBOMCTBA (DU3MUECKHUX SABICHUH, (HU3UUIECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEW;

. pemaTth pacuéTHbIe 3a7a4M B 2—3 JICHCTBUSI, UCIIOJIB3YS 3aKOHBI U (POPMYIJIBI,
CBSI3bIBalOIME (U3UYCCKHE BEIMYMHBI: HAa OCHOBE aHalli3a YCIOBUS 3aJadyu
3alMCBIBATh KPATKO€ YCJIOBHUE, BBISBISITh HEIOCTATOK JAHHBIX JUISI PELICHUS
3alauu, BHIOWpATh 3aKOHBI W (OPMYJIBI, HEOOXOAMMBIC mJisi €€ perieHus,
MIPOBOJAUTH PAacu€Thl M CPAaBHUBATH MOJYYEHHOE 3HAUEHHE (DU3NUECKON BEITMYUHBI
C U3BECTHBIMHU JIAHHBIMU;

. pacrio3HaBaTh IMPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh TPH MOMOIIU
bu3nYecKuX METOJ0B, MWCHOJIb3ysl  ONHWCAHUE KCCIEAOBaHUSA, BBIACIAThH
MPOBEPSIEMOE TPEANOJIOKECHUE, OLEHUBATh MPABWIBHOCTH TMOPSAJIKA MPOBEICHUA
VCCIIEIOBAHUS, JAE€JIaTh BbIBOBI,

. IIPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SABJICHUM WIIH (PU3HMUECKUX
CBOMCTB Tel (KamwUISpHbIE SBJICHUS, 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
o0b€Ma, TeMmmepaTypbl, CKOPOCTH TMpOIlecCa OCThIBAaHWS W HArpeBaHUsd IMpHU
M3JIydEHUHU OT I[BE€Ta H3JIyYarolieil (MmoriomawIieii) MOBEPXHOCTH, CKOPOCTh
VCIapeHusl BOABI OT TEMIEPATyphl KUAKOCTHM W IUIOWIAJAH €€ MOBEPXHOCTH,
AIEKTPU3ALMs TEJI U B3aUMOJCHUCTBUE DJIEKTPUUYECKUX 3apsA/IOB, B3AUMOICUCTBUE
MMOCTOSHHBIX MarHuTOB, BU3yaJn3alldsl MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB,
JICVUCTBHSI MAarHUTHOT'O MOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA SJIEKTPOMArHMTAa,
CBOMCTBA JJICKTPOIBUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYIUPOBATH MPOBEPSEMbIC
MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY W3 TMPEAJIOKEHHOTO 000pYy/IOBaHUA,
OMMCBIBATH XOJI OIbITA U (DOPMYJIMPOBATH BHIBOJIBI,

. BBIMOJIHATh MPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/1yXa, CUJIbI TOKA, HAIMPSOHKEHUS] C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (DU3UYECKUX BEITUYMH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

. MPOBOAUTH UCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DU3NYECKOW BEIMYHMHBI OT
JPYrol ¢ KMCTOJIb30BAHUEM TMPSIMBIX U3MEPEHUM (3aBUCHUMOCTH COMPOTHUBIICHUS
MPOBOJIHMKA OT €ro JJIMHBI, IUIONAAM TOMNEPEYHOIO0 CEYEHHUS U YJIEJIBHOTO
COIIPOTHUBIICHUSI BEIIECTBA MPOBOAHMKA, CUJIbl TOKA, UAYILIETO YEPE3 MPOBOJHUK,
OT HAIlpsDKEHUs HAa NOPOBOAHUKE, MCCIEIOBAaHUE IIOCIENOBATEIIBHOTO U
napajuieIbHOTO  COCAMHEHUNM TMPOBOJHUKOB): IJIAHUPOBATH  HMCCJIEIOBAHUE,
coOMpaTh YCTAHOBKY W BBIMIOJHSATH U3MEPEHUs], CIIEeysl MPEIOKCHHOMY ILIaHy,
(bUKCUPOBATH PE3YNIBTATHI TOJYUYEHHON 3aBUCHMOCTU B BUJE TAOIUI] U TPa(PUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIECIOBAHUS,

. MPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3NUYECKUX BeTWYWH (yAelbHas
TEIUIOEMKOCTh BEIECTBAa, COMPOTHBIICHHE TMPOBOJIHUKA, pPaboTa U MOIIHOCTH



AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUs, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJHE€Ayd NpPEIJIOKEHHOW WHCTPYKIMU, W BBIUHCIATH 3HAYECHHE
BEJIMYMHBI,

. coOJI0/IaTh MpaBHiia TEXHUKU O€30MacCHOCTH MpHU padoTe ¢ J1abopaTOpHBIM
000py0BaHUEM;
. XapaKTEepU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MPUOOPOB H

TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONUCaHud (B TOM YHCIE: CHUCTEMA
OTOIUICHUSI JIOMOB, THUIPOMETp, IMapoBasi TypOHWHA, amIepMeTp, BOJBTMETD,
CUETUMK  JJIEKTPUYECKOM  DHEPruM,  DIEKTPOOCBETUTENbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE AJEKTPONPUOOPHI (TPUMEPDI), ANEKTPUUECKUE MPEAOXPAHUTEIH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKA), WCIOJNb3Ys 3HAHUS O
CBOMCTBaxX (PU3HUYECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

. pacno3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIIBHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIH TEPMOMETD,
TEPMOC, IMCHUXPOMETpP, TUIPOMETP, JIBUraTreib BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTABIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
yCIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIENEH;

. IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMAIIUIO O IPUMEpPax) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KHU3HMU A1 OOECreYeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKPY>KAIOIIEH CPEE;

. OCYIIECTBJISATh TMOUCK HH(pOpManuu  (HUINYECKOTO  COJACpKAHUS B
HNHTepHeTe, HAa OCHOBE UMEIOIIMXCA 3HAHUM U MyTEM CpaBHEHUS JOMOJHUTENbHBIX
VCTOYHHUKOB BBIIETATH MH(OPMALUIO, KOTOpAs SIBISETCS NPOTUBOPEUYUBOU WITU
MOKET OBITh HEJIOCTOBEPHOM;

. UCIIOJIb30BaTh MpPH BBINOJIHEHWN YYE€OHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

. CO3/1aBaThb COOCTBEHHbIE NHCbMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
00001mast nHOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COICpKAHUS, B
TOM  4uciae  MyOJIMYHO  MPEACTaBIsATH  Pe3yJibTaTbl  MPOEKTHOM WU
UCCJIEI0BATENbCKON JeATEIbHOCTH, TPU 3TOM I'PAMOTHO MCHOJIb30BATh U3yYEHHbIN
NOHATUWHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHUE
MIPE3EHTALUEN;

. IpU BBIMOJHEHUH YYEOHBIX TMPOEKTOB U HCCIENOBAaHUN (PU3MUECKHUX
MPOLIECCOB  paclpeiesiaTh O0S3aHHOCTM B TIpynmne B COOTBETCTBUU  C



NOCTABJICHHBIMHA 337a4aMH, CIEIUTh 3a BBIIIOJHEHHEM IUIAHA JEUCTBUI U
KOPpPEKTHUPOBATh €ro, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTH
IPYIIIbI, BEICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MPOSIBISASA TOTOBHOCTD
paspemarb KOHQIUKTHI.

K koHmy oOyueHuss B 9 kJjiacce NpeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOOPMUPOBAHHOCTH Yy 00YYAIOIIUXCSl YMEHUM:

. UCIIOJIb30BaTh  MOHATHUS: CHCTEMa OTCU€Ta, MaTepuaibHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS, nepopmanus (ynpyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
HEPErpy3KH, UEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPAOTO
Tejla, PaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(QPa3ByK U
YIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl MCITyCKaHUS U TOIJIOIICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHHUs], U30TOIIbI, s/IEPHAsI SHEPTEeTUKA;

. paznuyaTh ABJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE [IBH)KEHHE, CBOOOJHOE IaJICHUE
T€JI, PABHOMEPHOE JIBM)KEHHE MO OKPYKHOCTH, B3aUMOJIEUCTBHE TEJl, PEAKTUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBI)KEHUE (3aTyXaroIIMe U BBIHYXICHHbBIE KOJIeOaH ),
pPE30HaHC, BOJIHOBOE  JBHWJKEHHE, OTpPaXCHHE  3ByKa, MPSAMOJMHENHOE
pacnpoCcTpaHEHUE, OTPAKEHUE U IPEJOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIIEKTP M CJIOKEHUE CIEKTPAJIbHBIX
LBETOB, JUCIEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYATOro CHEKTpa M3JIy4EeHMs) IO ONHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOe SBJICHHE;

. pacno3HaBaTh  NPOSBICHUE  M3YYCHHbIX  (DU3UYECKUX  SABJICHHA B
OKpYXaroleM MUpe (B TOM yucie (U3NYECKUE SBJICHHUS B MPUPOJE: NPWIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SBJICHUS B MIPUPOJE, OMOJIOTHUECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO U3IyYEHHUH,
€CTECTBEHHBIN PAJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3JIy4€HHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATAMOAKTHBHBIX HM3IyYEHUU Ha
OpraHH3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3ajady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

. OMKCHIBATh M3YYECHHbIE CBOWCTBA T M (PU3UUECKHUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeNWYMHBI (CPelHAsT W  MTHOBEHHass CKOPOCTh Teja IpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IEPEMEILEHUE, TyTh, YIJIOBas CKOPOCTH,
CHJIa TPEHUs, CUja YNPYrocTH, CUJIAa TSKECTH, YCKOPEHHE CBOOOJHOTO IMaJeHus,
BEC TeJjla, UMIIYJIbC TeJla, MUMITYJIbC CHJIbI, ME€XaHHueckas padoTa M MOLIHOCTb,



NOTEHIMANbHAST JHEPrus Tejla, MOMHATOTO HAJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHIMATIbHAST SHEPrusi CHKATOM MPYKUHBI, KUHETUYECKash SHEPIus, MOJHAs
MEXaHUYEeCKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb IMPEJIOMIICHUSI CPEIbl), MPHU
ONMKMCAHUM TPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCMOJIb3YEMbIX BEJIUYUH,
00O3HAUYEHHUS W €OUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUTb (HOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

. XapaKTepu30BaTh CBOMCTBAa TeJ, (U3UYECKHE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUsl HEPIUH, 3aKOH BCEMUPHOTO TATOTECHMSI, TPUHIIUI
CYNEPIO3UIIMA CHJI, TPUHIUI OTHOCUTENbHOCTH ['ammnes, 3axkoHsl HproToHa,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI
COXPAHEHUS 3apsIOBOTO U MACCOBOTO YMCEN MPHU SAEPHBIX PEaKUusiX, IpU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUChIBaThb €r0 MAaTEMaTUYECKOE
BBIPKEHHUE;

. OOBSCHATh (PU3NYECKUE TMPOIECCHl M CBOMCTBA Tel, B TOM YHCIE H B
KOHTEKCTE CHUTyalldii TMPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa: BBISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I11aroB
C omopoil Ha 2-3 H3yYEHHBIX CBOMCTBAa (DU3MUECKUX SBJICHUH, (DU3HUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

. pemaTh pacu€THbIE 3aa4d (ONMUpPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3YS 3aKOHBI U (JOPMYJIBL, CBA3BIBAIOIINE (PU3NUECKUE BEIUYUHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH pPACU€Thl M OICHWBATH PEATUCTHYHOCTH TOIYyYEHHOTO
3Ha4YeHUs PU3NIECKON BEJTMUMHBI,

. pacrno3HaBaThb NpOOJIEMbl, KOTOpPbIE€ MOXHO pEHIUTh NpU OMOIIU
¢u3NyecKuXx  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS,  BbIIEIAThH
IPOBEPSIEMOE TPEAONOKEHNE, OICHUBATh MPAaBWJIBHOCTH TMOPSIKA MPOBEICHUS
WCCJICIOBAHMsI, JIeJaTh BBIBOJABI, HHTEPIPETUPOBATh PE3YNIbTAThl HAOMIOACHUA U
OTIBITOB;

. MIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKHUX SBICHUHN WM (HU3HUESCKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCTh TIepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBUCHMOCTh OT aMIUTUTYIbl MajbIX KOJIeOaHUH,
IpsIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHe OeJoro cBeTa B CIIEKTP,
U3y4eHHUE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coOuparomield JuH3e, HaOMI0JACHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB HM3JIYUYEHHMsI): CAMOCTOATENIbHO COOMpATh YCTAaHOBKY W3 M30BITOYHOTO



Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA U €T0 PE3yNbTaThl, HOPMYIHPOBATH
BBIBO/IBI;

. MPOBOANUTH MPH HEOOXOAUMOCTH CEPHUIO MPSIMBIX HW3MEpPEHUH, Ompenesss
CpellHee 3HaueHue U3MepsieMo BelHuuHbI ((POKyCHOE paccTosiHue coOuparoien
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a nu3mMepeHus (M3MEepUTEILHOTO Mpruoopa);

. MPOBOJIUTh  HCCIEJOBAaHUE 3aBUCUMOCTEN  (IU3MYECKUX BEIUYHH C
UCITOJIb30BAaHUEM TMPSAMBIX H3MEPEHHI (3aBUCHMOCTHh IYTH OT BPEMEHH IPHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HadallbHOM CKOpPOCTH, Iepuojaa KoJaeOaHHit
MaTEMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHs CBETa
OT yrja MaJeHus M yria MOpeJoOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3MUECKUMX BEJIMYHMH B BUAE TaOIUL U TpapuKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEOBAHMS;

. OPOBOJUTh KOCBEHHBIE M3MEPEHUs (UBNYECKUX BEIUYHUH (CpeaHsis
CKOPOCTh U YCKOPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOOJHOIO MaJeHUsl, KECTKOCTh MPYKUHBI, KOAP(GULUHUEHT TPEHUS CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W MEepuoj  KoJeOaHUi
MaTEMaTUYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparolei
JUH3bl,  PAJAMOAKTUBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHUs,  COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIEAYs TPEITI0KEHHON
WHCTPYKIMHU, BBIUYUCIATH 3HAYEHHE BEJIMYMHBI M aHAJIM3UPOBATH MOJYyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

. coOMI0/IaTh MpaBHJia TEXHUKU O€30MacHOCTH TPHU padoTe ¢ J1abopaTOpHBIM
o00opy10BaHUEM;
. pasmuyaTh OCHOBHBIC TIPU3HAKKM WM3YyYCHHBIX (U3UYCCKUX MOJEICH:

MaTepuagbHas TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, Jyd,
TOHKas JINH3a, IUIaHEeTapHasi MOJeJIb aTOMa, HYKJIOHHasi MOZIeJIb aTOMHOTO S,/1pa;

. XapaKkTepu30BaTh  NPUHLMIIBI  JEHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH HAa WX ONUCaHUA (B TOM YHCIE: CIUAOMETD,
JATYNKH TIOJIOKEHUS, PACCTOSTHUSI U YCKOPEHHS, paKeTa, 9X0JI0T, OUYKH, IEPHUCKOII,
doToanmapar, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonp3yss 3HaHMS O CBOWCTBAaX (DU3MUECKUX SBICHUU U
HE00X0aUMbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;

. UCTIONb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH H3yUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pelieHnr Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl IJisi TOCTPOCHUs
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JINH3E;

. IPUBOIUTH MPUMEPHI (HAXO0AUTh HH(POPMALIMIO O IPUMEpax) NPaKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU A1 OOecredeHus



0e30macHOCTH TpU OOpalleHuu ¢ TpubopaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHUS HOPM 3KOJOTMYECKOTO IOBEAEHUS B
OKPYKaIoIIEH CpeJIe;

. OCYIIECTBIIATh MOUCK HH(pOpManuu  (U3NYECKOTO  COAEpXKaHUS B
HHuTepHeTe, caMOCTOATENBHO (POPMYIUPYST MOMCKOBBIM 3alpoc, HAXOIUThH ITyTH
OTIpe/IeNICHUs] JOCTOBEPHOCTH MOMYyYEeHHOW MHQOpMAIMK HAa OCHOBE MMEIOIIUXCS
3HAHWI U TOTIOJHUTEIbHBIX UCTOYHHUKOB;

. UCIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO
JAUTEpaTypy (pU3MUecKoro coaep:KaHus, CIPABOYHBIE MaTepUaibl, PECYPChl CETU
WnTepHer, BnageTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

. CO37aBaTh COOCTBEHHbBIE MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
UH(GOpPMAIIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOIrO COAECpKaHUs, MyOIMYHO
IIPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HUCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM I'PaMOTHO MCHOJIB30BAaTh NU3YYEHHBIM MOHATUMHBIN anmnapaT u3y4aeMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUICHUE TMPE3CHTAME C y4ETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmle o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bu6mmoreka [IOK
11 Pusiica - Hayka 0 NpHPOAC 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3MICCKHC BETHUHHEI 2 0 1 https://m.eds00.ru/7f416194
. bu6mmorexka [IOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [JOK
2.1 Crpoerne semectsa 1 0 0 https://m.edso00.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 5 0 1 bubnmnorexa [JOK
' BellleCcTBa https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 1 0 https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
bu6mmorexa [IOK
3.1 Mexanuteckoe ABIkeHHe 3 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 MHepius, macca, MI10THOCTS 4 1 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.3 Cuna. Bunpt cun 14 1 2 https://m.edsoo0.ru/7f416194
Hroro no pazmeny 21

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB



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

41 JHaBnenue. llepenaua naBineHus: TBEpABIMU 3 0 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenue xuakoctn S 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 0 https://m.edso0.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3znea 5. Pa6ora u MOIHOCTh. JHEprust
bubmuorexa [JOK
51 Pabora u momHocTh 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie Mexanusmel S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpemst 3
OBIIEE 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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30OBATEIBHBIE
padoThI padoThI pecype
Pa3nes 1. TenJioBble siBJIEHUSI
. bu6mmoreka [IOK
1.1 CtpoeHure U CBOWMCTBA BEIIECTBA 7 1 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teroere npoueccy! 21 . S https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DINIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
23 MarsHTHbIC ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DTIEKTPOMATHHTHA HHIYKIIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
Pa3znen 3. HazBanue
Hroro 0
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 14.5



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypesl
Paznen 1. Mexannueckue siBJeHUsI
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OTIMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonericraue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHPI COXPAHEHHS 10 . 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUSA U BOJTHBI
bu6mmorexa [IOK
2.1 Mexamiieckne Konebanms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41adab
Hroro no paszneny 15
Pa3nen 3. DjeKTpOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 1 2 bubnmnoreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI PaCIIPOCTPAHEHUS CBETA 6 0 2 https://m.edsoo.ru/7f41adab
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
4.3 Paznoxenune 6eoro cBeTa B CIIEKTP 3 0 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15



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

Pa3gen 5. KBanToBbI€e IBJIEHUSA

51 Hcnyckanue v moriomieHne cBeTa aroMoM 4 1 bubmiorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO sapa 6 1 Eggf}#fg{;ﬁ)gﬁﬁ fa1a436
5.3 SnepHble peakuuu 7 1 Egggﬁr?]?:(;%ggﬁfﬂﬂﬁ
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUST 9 2 bubnnoreka [JOK
Kypca ¢usuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
B Tema ypoka
n/n P Bcero Koﬁﬂ TPOJILHEBIC H%aKTquCKHe u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoTsI
pecypcsbl
1 ®u3nka — Hayka O IIpUpOJIE. 1 0 0
SIBNeHUs IPUPOBIL.
2 dusndecKkue SBICHUS 1 0 0
Ouznyeckue BETUIHHBI U UX
3 1 0 0
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIIH 1 0 1
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TEeMIEpaTyphl"”
MeToabEl HAyYHOT'O ITO3HAHMUS.
5 Onucanue (I})I;IISI/IIICCKI/IX SIBIICHUM C 1 0 0 bubmiorexa LIOK
o https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
¥Ypok-uccnenoranue "[Iposepka
5 TUIOTE3bI: JaTbHOCTh MONETA apUKa, 1 0 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Ooubliie, yeM OoJblIIe BHICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI
7 JIOII:aSI)IBaIOHlI/Ie JIUCKPETHOE ’ 1 0 0 Bubmiorexa HOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIlIECTBA
8 ArperatHble COCTOSIHHS BEIIECTBA 1 0 0
Ypok-uccnenoBanue «OnbITHI 11O
9 HaOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS 1 0 1
ra3oB»
10 KontpoabsHnas padora Ne 1 1 1 0 bubnmoreka [JOK

«IIepBoHauYaIbHBIE CBEACHUS O

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a0378

CTPOCHHUHU BEIICCTBA»

Mexanndeckoe JABUKCHUC.

11 PaBHoMepHOE 1 HEpAaBHOMEPHOE bubmiorexa HOK
P p p https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE
bu6mmoreka [IOK
12 Ciopocts. EpHEIE CkopocTH https://m.edsoo.ru/ff0a079c
13 JIBMDKEHUE YaCTHUIl BEIICCTBA Eubmorexa LIOK
11 Be https://m.edsoo.ru/ff0a013e
14 Pacuer myTu ¥ BpeMeHH IBUKCHUSA bubmiorexa HOK
yr P A https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnnoreka [JOK
WHEPTHOCTH TEll https://m.edsoo.ru/ff0a0c10
[ImotHOCTH BenecTBa. Pacuer maccol bubnuorexa [JOK
16 _
1 00bEMa TeJa 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopuas padora Ne 1
17 «OrnpeneneHne IIOTHOCTH TBEPAOTO
TEeIa
18 Eﬁgﬁq’;ﬂzgepﬁg:ﬁf «Macca» Bubmioreka IJOK
A ’ > https://m.edsoo.ru/ff0al23c
«ITnoTHOCTB BelleCcTBaY
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGoparopHas pabora Ne 2
20 «M3yueHne 3aBUCUMOCTH PACTSIKEHUS
(medopmaniun) py>KUHBI OT
MIPUIIOKEHHOHN CHITBD)
21 SIBnenue tarorenus. Cuuaa TOKECTH
CBS13b MEXKIY CHIION TSIKECTH U
22 Maccoit TenI:lyBec tena. Pemenne Bubmzorexa LIOK
e ' " https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cumna TKeCTH
23 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a1778

dusnyeckue XapaKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0a1502

24 N3mepenue cui. Jlunamomerp BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK

25 Bec rena. Hepecomocts https.//m.eds00.ru/ff0a1778
CrnoskeHue IByX CUJ, HallpaBJIEHHBIX

26 10 OJTHOM TIPSIMOMA. buGmnorexa LIOK
PaBHOICHCTBYIONIAs CHLI https://m.edsoo.ru/ff0ala70

97 Pemenue 3anay no teme
"PaBHoneiicTByromas cr"

28 Cuiia TpeHus u e€ Bubl. TpeHue B bubnnoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pa6ora Ne 3
«M3yueHne 3aBUCUMOCTH CHUJTBI

29 TPEHUS CKOJIbKEHHUS OT CHIIbI BH6J_IHOTeKa LOK
JaBIIeHNs U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLTNXCS MOBEPXHOCTEH»

30 Pemenue 3aa4 Ha onpeseneHne
PaBHOJACHCTBYIONIEH CUIIbI
Pemenue 3agau no remam: «Bec

31 tenay, «I'padpuyeckoe n3odbpaxenue bubnuoreka [IOK
cuny, «Cunbly, «PaBHOIEHCTBYOMIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTtpoabnas padora Ne 3 o

32 temaM: «Bec Tenay, ['paduueckoe
u3o0pakeHue cuin», «CUib»,
«PaBHOAEHCTBYIONIAS CHII»

33 JaBnenue. CriocoObl yMEHbILIEHUS U bubnnorexka [JOK
YBEIUYEHMUS NaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBienue raza. 3aBUCUMOCTD

34 IaBJIEHU Ta3a OT 00bEMa, Bubmorexa HOK

TEMIIEPATYPhI

https://m.edsoo.ru/ff0a2376
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[Tepenava naBneHus TBEPIALIMHU

35 TeJaMU, )KUJIKOCTSIMHU U Ta3aMu bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHUE B ®KUJKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBiieHue B bubnuorexa [JOK
YKUJIKOCTH U Tra3e. 3akoH [lackansi» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobwarommecs cocyae! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorera [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKMIKOCTHBIN HAcOC
41 ATmocdepa 3eMi U IPUYXHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuoreka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo aBIeHuUS. bubnuoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
4 aamnemmurof mors nat sposicy BuGmmorerca LIOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOps
Bbapomerp-anepoun. AtmochepHoe bubmuoreka [IOK
45 :
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgayd no reme "
46 "
ATMochepHOe 1aBlIeHHE
g | ke e e Bumorera LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas padorta Ne 4 } Bubmorexa [IOK
48 «OrnpeneneHue BbITAIKUBAIOLIEN

CHUJIbI, IEVCTBYIOIIECH Ha TENO,

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
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IIOIpY>XCHHOC B X XUJIKOCTbH»

JlaGoparopnas pabdora Ne 5
«MccnenoBanue 3aBUCUMOCTH Beca

bu6mmoreka [IOK

49 TeJa B BOJE OT 00bEMa MOTrpyKEHHOMN 1 https://m.edsoo.ru/ff0a3514

B JKHJIKOCTb YaCTH TEJIay
bubmuorexa [JOK

50 IInasanue Ten 0 https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabora Ne 6

51 "KoHcTpynpoBaHue apeomeTpa wiu 1
KOHCTPYHPOBAHUE JIOAKH U
ompeseraeHue e€ rpy30mnoabLEMHOCTH"

Pemenue 3agau mo remam: «IlnaBanue

50 cynoB. BoznyxomnnaBanue», 0 bu6mmoreka [IOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»

KonTtpoabsnas padora Ne 4 o reme

53 «/laBreHue TBEpIBIX TEM, )KUIKOCTEH 0

Y Ta30B»
bu6nmoreka [JOK

54 Mexaniccias pabora 0 https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 Mousocts. Eaurmist MolHOCTH 0 https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBACMOI MPH 1
Mo ILEME 10 JiecTHUIIE"

57 [Ipocteie Mexanu3mbl. Poryar. 0
PaBHOBecHE cui Ha priyare
Prryaru B TexHuke, OBITY U IPUPOJIE.

58 JlabGoparopnast pabota Ne 7 05 bubmuorexa [JOK
«MccnenoBanue yciioBHil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3amad o reme «Y ciaoBus 0 bubmorexa LIOK

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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PaBHOBECCHUSA pblyara»

60

61

Koaddumnuent nonesnoro necTpust
MexaHu3ma. JlaboparopHas pabora Ne
8 «M3mepenne KII/] HakmoHHOM
IJIOCKOCTH

Pemrenne 3agay mo teme "Padora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas OHCPI'HU:.
Kunernueckas u nOoTCHIMaJIbHaA
OQHCPI'ua

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

63

64

65

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpeIETICHHE
WU3MEHEHNS KHHETUYECKON U
MTOTEHIMATIbHON SHEPTUH IIPH
CKaThIBaHWM TeJja 110 HAKIIOHHOU
miockoctu"

KonTtpoabHnas padora Ne S o reme
«PaboTa 1 MOLITHOCTh. DHEPTUs»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

66

67

PesepBHrlit ypok. Pabora ¢ TekcTamu
o TeMme "MexaHuueckoe aBmKeHue"

Hrorosas KOHTPOJIbHAA pa60Ta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHelIit ypok. Pabota ¢ Tekctamu
o TeMe "Padora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kogl TPOJTBHBIC Hpgucnmeclme u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypesl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KHMHETUYECKOM TeOpUHU U UX ogLITﬁble 1 0 0 bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJ 1 0 0
Monenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1 0 0 _
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1 0 0
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
Kpucrannuueckue u amopdHbie Teaa bubnnoreka [JOK
5 1 0 0 _
TennoBoe pacIMpeHne U CxKaThe https://m.edsoo.ru/ff0a5800
5 CmauuBaHue M KalWJUBSIPHOCTb. 1 0 0 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 KonTtpoabsnas padora 1 «Ctpoenue 1 1 0 bubnuoreka [IOK
U CBOMCTBA BEIIECTBAY https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TETTIOBOTO JIBUKCHHS 1 0 0
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 0 0 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Brnet Tennonepenaun 1 0 0 https://m.edsoo.ru/ff0a6412
Ypok-koHpepenuus "IIpakTruueckoe
D dep P N bu6mmoreka [IOK
11 UCIOJIb30BaHUE TETJIOBBIX CBOWCTB 1 0 1

BCIICCTB U MATCPUAJIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0



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
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHuas pa6ora Ne 1
14 "UccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiueld Boab!"
Pacuer koau4decTBa TEILIOTHI,
15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tena
Y BBIJICIISIEMOTO UM MPU OXJIAKICHUN
JlaGopaTopHas pabora Ne 2
16 "On ZnenzHHe Dnenbﬂoﬁ bubmorexa [JOK
P Y g https://m.eds00.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA
17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa bubnuoteka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue U oTBEpjiIeBaHUE
18 KPUCTAUTMYECKUX ?eln VnenbHas bubmorexa [JOK
p ghda https://m.edsoo.ru/ff0a71d2
TETUIOTA TUIABJICHUS
JlabGopaTtopnas pabora Ne 3
19 "On zz[engHHe DnenLHoﬁ TETUIOThI bubmorexa [JOK
P y" https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJIa
20 [TapooGpa3oBanue U KOHIEHCAITHS. bu6mmorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
napooOpazoBaHMsI U KOHICHCALIUH. bubnnorexka [HOK
21 _
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMoc(hepHOTO TaBICHHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas
22 pabora Ne 4 "Omnpenenenue bubanorexa LIOK

OTHOCUTENIbHOM BIAXXHOCTH BO3ayXxa"

https://m.edsoo.ru/ff0a7628
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23

24

25

26

Pemenue 3aa4 Ha onpezeneHue
BJIQ)KHOCTH BO3/1yXa

[TpuHIHIB pabOTHI TEIIOBBIX
neurareneid. [lapoBas TypOuHa.
JlBuraresiab BHYTPEHHETO CrOpaHUs
KII/I TermoBoro aBuraress.
TernoBble 1BUraTeI U 3alluTa
OKPYKAIOLIEH Cpe/Ibl

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
SHEPTUH B TEILIOBBIX MPOIIECCAX

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

27

28

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3meHeHune arperaTHbIX COCTOSTHUI
BenecTna"

KonTpoabnasi padora 2 no teme
"Temnosble siBiIeHUA. M3MeHenne
arperaTHbIX COCTOSIHMH BemiecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

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

29

30

31

Onexrpu3zanus Ten. J[Ba poaa
AIIEKTPHUYECKUX 3aPsIJIOB
Ypok-uccnenoBanue "IaeKTpU3aLUsL
TeJ UHAYKIUEH U npu
COTMPUKOCHOBEHHUH"

B3anMopeiicTBre 3apsyKeHHBIX TEIl.
3akoH KynoHna

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

33

DNEKTPUUECKOE MOJIE.
HarmnpsiskeHHOCTB 3JIEKTPHYECKOTO
nosist. [IpuHnun cynepnosuuuu
AJIEKTPUYECKUX MOJEH

Hocurenu anexTpudeckux 3apsioB.

DnemeHTapHbIi 3apsa. CTpoeHue
aToMa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

34

IIpOBOAHMKY M TUAIEKTPUKU. 3aKOH

bubmuorexa [JOK



https://m.edsoo.ru/ff0a7c7c
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COXPAHEHHUS INEKTPUYECKOTO 3aps/a.
Pemenue 3a1a4 Ha npuMEHEHUE
CBOMCTB 2JIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/ff0a8ef6

KonTtposabnasi padora 3

35 «JneKkTpuyeckue 3apsaabl. 3apsKeHHbIE 0 bubmnorexa LIOK
. https://m.edsoo.ru/ff0a90cc
Tella ¥ UX B3aUMOJICHCTBUE
DNEKTPUYCCKUH TOK, YCIOBHS €ro
36 c ecI;BOBaHH;I I/ICTg’HHI/IKI/I 0 bubmmorexa [JOK
ym ) https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA 0 bubmorexa LJOK
p https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue "JleiictBue
38 AJIEKTPHUYECKOTO MO HAa TIPOBOJHUKH 1
U TADJICKTPUKH"
39 DNEeKTpUYECKU TOK B MeTaJljax, 0 bubnuoteka [JOK
JKUAKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE 0
4acTH
Cuna Toka. JlabopartopHas pabora Ne
41 4 "3mepenHue u Der J?I/I oﬁaHHe 0.5 bubmorexa LIOK
p " perysmp ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTpUUECKOe HANIPSKEHHE.
Bonbr™merp. JlaGopaTopnas pabora bubnnorexka [JOK
42 " 0.5 _
Neo 5 "HU3mepenue u peryimpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
ConpoTHuBieHHE TPOBOAHMKA. bubnnorexka [HOK
43 0 _
VY ienpHO€E CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paborta Ne 6
"3aBUCUMOCTD JICKTPUUYECKOTO
P bubmuorexa [JOK
44 COTIPOTHUBIICHUS MTPOBOTHUKA OT €T0 1

JJIMHBI, TUTOMAAW IMOTICPCYHOTO
ceyeHus u marepuana'

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTh CHIIBI TOKA OT

45 HanpsoxeHust. 3akoH OMa [1g ygacTka Bubmorexa HOK
P ) ya https://m.edsoo.ru/ff0aa44a
e
JlabopaTopHas pabora Ne 7
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa I/II[ €ro uepe3 pe3nucTop, OT Bubmzorexa LIOK
» HAYIH pes p P, https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M apAILICIBHOE
COCJIMHEHHUS IPOBOJHUKOB
JlabopaTopnas padora Ne 8
48 "[IpoBepka npaBuiia CIOKEHUS bubnuorexa [JOK
HaNpsHKEHUH MPU MOCIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JIaGoparopnast padora Ne 9
49 "[IpoBepka mpaBuiia i CUIIbI TOKA bubnnoreka [JOK
IIpY MMAPAIITIETBHOM COECIMHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopon"
K o4
50 rout, nanpReG, compoTATEIES BuGanorexa LIOK
’ p > p 1 https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bu6mmoreka [IOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora Ne 10
52 "On z;[enzHHe Da60TLI U1 MOIITHOCTH Bubmiorexa HOK
p P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DIIEKTPUYECKUE LIENN U TOTPEOUTEITH
53 SJIEKT pﬂquKoﬁ ;e TUHU B 61:1):IT bubmioreka LTOK
p P Y: https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
IToaroroBka K KOHTPOJBLHON paboTe
54 o ieMe "HOCTO;IHIIEHZ P bubmiorexa LIOK
. " https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK
55 KoutpoabHnas padora Ne 5 o teme bu6mmorexa [JOK
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

"[ToCcTOSTHHBIN JIEKTPUUECKHUI TOK"

https://m.edsoo.ru/ff0abea8

56

57

ITocTostHHEIE MATHUTEI, UX
B3aUMOJICTICTBHE
Ypok-uccnenosanue "M3yuenne
OJIEW ITOCTOSHHBIX MarHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe 1ojie. MarHuTHOE I10JI€
3eMiId U €ro 3HaUYEHHE JUISA KU3HU Ha
3emie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarautHoe mose
3JIEKTPUYECKOI0 TOKa MaruutHoe
T10JIe KaTYIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue >EKTPOMarHiuToB B
texHuke. JJaboparopHas padora Ne 11
"N3yueHue nericTBUSI MAarHUTHOTO
T10JIs1 HA MPOBOJAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJEeKTpOABUraTelb NOCTOSIHHOTO
Toka. Mcnonb3oBanue
IEKTPOJABUTATENEH B TEXHUUECKHUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGopaTopnas pabora Ne 12
"KoHcTpynpoBaHue 1 U3ydeHue
paloThI eKkTpoaBuraresns"”

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

62

OmnbiTel @apasest. 3akoH
AJIEKTPOMArHUTHON WHIYKITUH.
IIpaBuio Jlenuna

63

Onekrporeneparop. CriocoOs
MOJTY9ICHUS DIIEKTPUIECCKON YHEPTHH.
DNEeKTpoCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEpPIrun

64

[ToaroroBka Kk KOHTPOILHOU paboTe
1o TeMe "DIeKTpUYECKue u
MATrHUTHBIE SIBJICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KoutpoJabsHnas padora 6 o teme

" bubnmoreka [JOK

65 DeKTp fmecme 1 MarHHTHbIC . 0 https://m.edsoo.ru/ff0acb14
SIBJICHUS

66 PesepBHblit ypok. Pabota ¢ Tekctamu 1 0 bubnmoreka [JOK
1o TeMe "TenoBble siBiIeHUS" https.//m.edsoo.ru/ff0accse

bubmuorexa [JOK

67 HroroBas koHTpoJIbHAs paboTa 1 0 https://m.edsoo.ru/ff0acdcé
PesepBHrlit ypok. Pabota ¢ Tekctamu

68 " " 1 0
1o TeMe "MarHuTHbIC SIBJICHUS

OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Konrponbnere | IIpakrdeckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypest

MexaHnndeckoe JBHKEHUE.

1 1 0 0
MartepuanbpHas TOUKa

2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 0 0 bubnuoreka [{OK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE nIpsiIMOJIMHEWHOE 1 0 0 bubmmoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 0 0
CKOPOCTH

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 0 0 bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1 0 0
I'padux ckopocTH
Jlaboparopnas paborta 1

7 "OnpeneneHne yCKOpeHus Tesa npu 1 0 1 bubmmnoreka [HOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1 0 0
lanunes
PaBHOMEpHOE nBMXKEHUE IO
okpy>kHocTH. [leproa u yacrora Bubmiorexa [IOK

9 oOparmenus. JInHelHas v yriaoBast 1 0 0 https://m.edsoo.ru/ff0ae176
ckopocTH. LleHTpocTpemuTenbHoe T '
YCKOpEHHe

10 KonTpoubnas padora Ne 1 1 1 0



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

«IpssMonHEHOE PAaBHOYCKOPEHHOE
JIBIKEHUE»

11 [Tepsriit 3akoH HetoToHa. BekTop bubnmnoreka HOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOpelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOoHa https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cua ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau o reme «Cruita
YIOPYTOCTH
17 JlaGopaTopras pabora Ne 2 bubnuoreka [{OK
«OrnpeneneHune JKeCTKOCTH NMPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3anau mo teme «Cuna bu6nunorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
JIab 6ora Ne 3
20 "SH;ZZZ?IZE?IZ i?)a(@){)glnuneHTa TPCHHS Bubmorexa LIOK
" https://m.edsoo.ru/ff0af8be
CKOJIBKCHUS
| oo e s B 10K
" yipyr ’ https://m.edsoo.ru/ff0afb8e
TpEHHS
| G e B 10K
' P A https://m.edsoo.ru/ff0af044
TaJICHUS
VYpoxk-koubepermus "[IBmKeHNE TSI
23 BOKPYT IPaBUTALMOHHOTO IIEHTPa

(Conneunas cucrema). ['amaktuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Pemrenue 3agad mo teme "Cuia

24 TSYKECTH U 3aKOH BCEMHUPHOIO bubmaorexa LIOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanibHOW TOYKH.

26 AGCOII0THO TBEPAOE TETO. bubmmoreka [JOK
PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHONW OChIO BpallleHuUs

27 MowmenT cuibl. LenTp TspkecTn

28 Pemenue 3agad no reme "MomeHT bubnuoreka [{OK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

29 TGI\fG "MexaHquCK(I))e I[BI/I)KCEI/IG Bubmmorexa LIOK

o " ' https://m.edsoo.ru/ffob0408
B3aumopeiictBue Ten
K 02
B Mextmmmecrot e, bu6miorera LIOK
N ® " ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten
nu | .
o | s Py Seon B 10K
P Y/Ibea. JTpyr https://m.edsoo.ru/ffOb07fa
HEYNpYroe B3auMoJeiCTBIE

32 Pemenue 3agau nmo reme "3akoH bubmmoteka IIOK
COXpaHEHUs NMITyJIbca" https://m.edsoo.ru/ffob096¢c

33 Ypok-koudepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

but6mmorexa [IOK

34 Mexanuueckas paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0as4

35 PabGora critbl TsDKECTH, CHITBI but6mmoreka [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabora Ne 4

36 «Omnpenenenue padbOTHI CUIIBI TPEHHUS

MIPU paBHOMEPHOM JIBUYKEHHUH TeJia 10



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

FOpHBOHT&J’IBHOﬁ ITOBEPXHOCTU»

CBsi3b 3HEpruM U padOTHI.

37
[ToreHmanpHas 3Heprust
38 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KUHETUYECKON SHEPrUn https://m.edsoo.ru/ff0b0c32
JlaboparopHas pabora Ne 5
39 «H3 DeHI/Iz 3aK§Ha COXpaHEHUS Bubmorexa I[OK
i p https://m.edsoo.ru/ffOb12fe
SHEPTHH
40 KonrpoJabHas padora Ne 3 «3akoHbI
COXpaHEHUS SHEPTUH B MEXAHUKE»
41 KonebarenbHoe IBMIKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromme KoiedaHusl. bubnuoreka [IOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasTHUKH
VYpok-uccaenoBanue «3aBUCUMOCTb
44 r[eD noaa KOJ'JIIGGaHI/Iﬁ OT YKECTKOCTH bubmorexa LOK
PHOA https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpamenue 3Hepruu npu
MEXaHUYECKHUX KOJICOAHMIX
JIaboparopHas padora Ne 6
46 «Om z CHIZ:HI/IC t‘){aCTOTBI U Iepuoja Bubmuorexa LIOK
pel N PHOA https://m.edsoo.ru/ff0blaec
KOJIeOaHU M TIPYKUHHOTO MasiTHUKAY
JlaGoparopHas pabota Ne 7 «IIpoBepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHui bu6muoreka [JOK
47 i
rpy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
Mexanndeckue BoHbI. CBOHCTBA
48 MeXaHn4eCKuX BOJH. [IpogonbHbIC U Bubmorexa LOK
- 11poaL https://m.edsoo.ru/ff0b21fe
MONEPEYHbIE BOJHbI
49 Ypok-koHdepeHus "MexaHndeckue



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

BOJIHBI B TBEPJIOM TeJIE.
CelicMuyecKre BOJTHBL"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

o1

Ypok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'pomMKoOCTb 3ByKa U BBHICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypoxk-koHdepenuus "YnpTpa3Byk u
nH(}pa3ByK B IpUPOJIe U TEXHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHUS.
MexaHudeckue Kojie0aHust U BOJIHBI"

KonTtpoabHnas pabora Ne 4 o teme
"Mexannyeckue KouedaHus 1 BOJIHEI"

bubmuoreka [IOK
https://m.edsoo.ru/ffOb25f0

56
57

58

QHGKTpOMaFHI/ITHOG ITOJIC.
SHGKTpOMaFHI/ITHI)IG BOJIHBI

CBOIiCTBA JIEKTPOMArHUTHBIX BOJIH
VYpok-kounpepenuus "lkana
3JEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanme 2IE€KTPOMarHUTHBIX
BOJIH I COTOBOI CBA3H"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2fe6

59

60

VYpoxk-uccienoanue "M3yuenne
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

KonTtpouabHnas pa6ora Ne 5
«DNEKTPOMAarHUTHBIE BOJIHBD»

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb2c6c

61

DneKTpoMarHuTHasi IpUpoaa CBeTa.
CxopocTth cBeTa. BonHOBBIE CBOMCTBA
cBETa

bubnunoreka LIOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [IpsMonuneitHoe

bubnunoreka LIOK



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

pacnpocTpaHeHHe CBeTa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpa)KeHUs CBETa. 3epKaja.

https://m.edsoo.ru/ffOb3658

63 Pemrenue 3a1au Ha mpuMeHeHHE BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 IIpenomiienue cBeta. 3aKoH bubnuoreka [JOK
MPETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb30BaHMe OJHOTO BHYTPEHHETO BH@HOTeKa HOK
https://m.edsoo.ru/ffOb3c5c
OTPaXEHUS B ONTHYECKUX CBETOBOIAX
JlaGopaTopHas padora Ne 8
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEIOMIICHUSI CBETOBOI'O JIy4a OT yria
MaJIeHus Ha TPaHuIle "BO3IyX-
crekso""
Ypok-koudepenius "Mcnonbp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaKEHHUSI:
CBETOBOJIBI, ONTHKOBOJIOKOHHAS CBS3h"
bubmmoteka IIOK
68 JIunzel. OnTuyeckas cuiia JUH3bI https://m.edsoo.ru/fob3f2c
69 [TocTpoeHne N300paKeHM B TNH3AX BH6J?HOTeKa HOK
https://m.edsoo.ru/ff0b444a
JlabGoparopnast pabora Ne 9
70 "OnpeneneHue pOKyCHOro pacCTOSHUS bu6muoreka [JOK
Y ONITUYECKOM CHJIBI COOMpAroIei https://m.edsoo.ru/ff0b4206
JIMH3BI"
71 Ypok-koHdepeHmus "OnTudeckne bubnuotexa [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue BH6J?HOTeKa HOK
https://m.edsoo.ru/ff0b4684
73 Ypox-kondepenuus "Jledexrsr

3penus. Kak coxpanuts 3penue"



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

PazniosxkeHne 6e1oro cBeTa B CIIEKTP.
OnsiTel HetoTona. Cnoxenue

bub6nmoreka [IOK

4 CIIEKTpaJIbHBIX IIBETOB. [ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JIaboparopHas pabora Ne 10 "OmbIThI
| M G e B 10K
P P H https://m.edsoo.ru/ffOc0e2a
MIPEAMETOB MPHU UX HAOJIOJICHUH Yepe3
1[BETOBbIE (HUIBTPHI"
Ypok-npakTukyM "BoaHOBEIE
76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopaa u ruranerapHas bubanoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynartel bopa. Moznens atoma bopa
Hcmyckanue 1 morjaonieHue CBeTa
79 aTor;Zo; }IZP;aII;ITEI riIjnllfe;faTHBe ' Bubmiorexa LIOK
' ’ https://m.edsoo.ru/ff0cl144c
CIIEKTPBI
80 Ypoxk-nipaktukym "Habmronenne bubnuoreka [{OK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmnoakTUBHOCTE U €€ BHUIBI Bubmiorexa LIOK
o A https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHOrO0 sipa. Hykionnas bubnmnoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
M3oTomsr https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bu6nunorexa LIOK
"PanuoakTuBHbIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nonypacnana
Ypok-koH(Depermus "PagnoakTUBHEIE Bubnmorexa [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

S nepHble peakuuu. 3aKOHbI

bubnunorexa LIOK

7

8 COXpaHEHHUS 3apsiI0BOTO U MacCOBOTO https://m.edsoo.ru/f0c1c58
quce
OHeprus cBA3U aTOMHBIX saep. CBs3b bubmmoreka [JOK

88 :

MAaCChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "SnepHeie
peakuuu"

90 Peakuuu cunTe3a U 1eneHus siep. bubmmoreka [JOK
Ucrounuku sueprun CosiHLA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koudepenmus "SAnepaas

91 sHepreTHka. JleicTBus
PaJIMOAKTUBHBIX U3JTy4YeHUH HA KUBBIC
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

92 TeMe "DJIEKTPOMArHUTHOE TOJIE. bubmmnoreka HOK
DNeKTPOMarHUTHBHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"

93 KonTtpoabsnas padora Ne 6 o teme
"KBanToBbIC SBIICHUS"

IToBTOpenue, o00OIIEHHE.
94 Ha60D§TODHHe pa6IgTLI No 11 no bubmorexa LOK
" " T https://m.edsoo.ru/ff0c245a
Kypcy "B3aumMopeiicTeue Ten
[ToBTOpenue, o6o0menue. Pemenue

95 vaeTII){LIX 1/1’ Kaqe:;BeHHBIX 3a/1a4 1mno bubmorexa [IOK
P o " https://m.edsoo.ru/ff0c2572
Teme "TeroBbie MpoLecChl
[ToBTOpenue, o6o0menue. Pemenue

PEHHUE, 0O0BII Bu6smoreka [JOK
96 pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 i
" “n https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TemioBsix qBUraresnei
IToBTOpenue, 06001IeHNE. Pemenue

97 aC‘IeTII){I)IX u Ka‘le:”l:lBeHHBIX 3aja4 1o bubmorexa [TOK
p " . https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anekTpoycTaHOBOK

98 [ToBTOpeHue, 06001IIeHNE. bubnmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

Jlaboparopsble padoTsl Ne 12 mo
Kypcy "CBeToBble sIBIEHUS"

https://m.edsoo.ru/ff0c2c52

bubnunorexa LIOK
99 HToroBasi KOHTpOJIbLHAsI padoTa 1 0 https://m.edsoo.ru/ff0c2d6a
I1 600 . Pa0
100 roxeravm o Tewe "KoncBasmn 1 ) 0 bu6motera LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
01 rexeramorewe Cacrommte ) 0 BuGtorexe LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHHSI
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 1o teme "KBaHToBas u 1 0
saepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®Gusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
O0TBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiectBo «M31aTebcTBO
«IIpocBemienue»

» ®usuka, 7 knacc/ [lepeimkua .M., IBanoB A.U., AkiimoHepHOE 0OIIIECTBO
«M3marensctBo «IIpocBemenue»

» dusuka, 8 kiacc/ [eppimkua A.B., OGIIECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

» ®usuka, 8 knacc/ [lepeikun .M., IBanoB A.U., AkuiioHepHOe 00111€CTBO
«M3marensctBo «IIpocBemenue»

» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., iBanoB A.I., [letpoBa
M.A., Akiinonepsoe obiectBo «M3natenbctBo «IIpocBenienner

» Gusuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kiacc/ [epoimkun U.M.,
HBanoB A.U., Akunonepuoe o6miectBo «M3narensctBo «lIpocBenienue»

» Gusuka: 8-i kmacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun U. M.,
HBanoB A. U., AxunonepHoe o6mectBo «3narensctBo «IIpocsemnieHue»

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 9 kinacc/ [lepoimkun U. M.,
I'ytauk E. M., FIBanoB A. U., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO
«3marensctBO «lIpocBenienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

7 KITACC

®wuzuka. Tectol o pusuke k yueonuky A.B. [lepsimkuna. 7 kacc (aBtop A.B.
UYeborapera YMK ®I'OC«Dx3amen» M. 2013).

3®duzuka. Jugaktuyeckue Matepuaisl. 7 kiaacce (aBTopsl A. E. Mapon, E. A.
Mapomn).

®usuka. COOpHUK BOMIPOCOB U 3a11a4. 7-9 kmaccel (aBTophl A. E. Mapos, C. B.
[To3zoiickuii, E. A. MapoH). D5IeKTpOHHOE NPUIIOKEHHUE K YUEOHHKY.

8 KJIIACC

auaaKkTuyeckue Marepuanisl kK yaueOHuky A. B. Ilepeimikun, A.E. Mapon, E.A.
MapoHn 3aHnmaTenpHble MaTepuansl K ypokam ®Pusuka 8 kitace, A.M. Cémke

9 KJIACC

KOHTPOBHEIE 1 CAMOCTOSATETHHBIEPAOOTHI IO PU3UKE. 9 KIACC.ABT.
['pomuesaO.N. KyueonukyB.A.

[Teprpimkuna, E.M. I'yTHUK «DU3nka. 9 knacc» «Ix3ameny, Mocksa, 2010
KOHTpOsBHEIE 1 TPOBEPOUHBIEPAOOTHI 110 pusuke. 7/-11 kmaccer. AT. O.D.
Ka6apaun, C.1. Kabapauna, B.A.OpnoB MeToanueckoe mocooue.

®uzuka 9 knacc. Junaktnueckue marepuansl. Mapon A.E., Mapon E.A.
«JIpoda», 2002r.

* KoHTposibHBIE U CAMOCTOSITENIbHBIE PA0OTHI IO (PUBHUKE K YUEOHUKY



A.B.Ileppiiknna «®usuka -9 kiace», O.N.I'pomuesa, M., Dx3amen,2010

* Jlunaktuueckue Marepuaisl ¢puszuka 9 kiacc, A.E.Mapon, E.A. Mapon, M.,
Hpoda, 2009

* Tectol mo pusuke k yueonuky A.B.Ileprimknna «Pusuka -9 kimaccey,
O.U.I'pomrieBa, M., Dx3ameHn, 2010 *Pabouas terpaab no ¢pusmke K y4eOHUKY
A.B.Ileppimikuna «®usuka -9 knace», P.JI. MunbkoBa, B.B.

HBanona, M., Dx3amen, 2010

» JJaboparopubie pabOTHI 1 KOHTPOJIbHEIE 3anaHus 9 kinacc, B.B. I'ybaHoB,
Caparos, Jluueit, 2012+ ®usuka sxcnpecc-quarnoctuka 9 knace, C.H./lomuuna,
M.: Hanmonansnoe o6paszoBanue, 2012 CoopHuk 3agau no ¢pusuke B.U.
Jlykamk, E.B WBanoBa 7-9. M.: IIpoceewenue, 2006

®I'OC Coopnuk 3anau no ¢pusuke A.B. Ileppiukun k YMK A.B.Ilepsimikuna u
ap., 7-9 knaccel. M.: Ok3amen 2011

@usnueckue BennurHbl. CripaBoyHUK. M.: DHEeproaroMu3gaT

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

7 KIIACC

http://www.fizika.asvu.ru IIpoekt "Bes ¢pusnka"
http://www.irodov.nm.ru Pemrenus 3a1a4 u3 yueOHUKOB IO (hPU3HKE
http://elkin52.narod.ru 3anumaresnbHas (pU3MKa B BOPOCAX U OTBETAX: CAMT
3aciyxeHHoro yuurens PO B.

Enpkuna

http://fiz.1september.ru I'azera "®wusuka" nzgareasckoro goma "IlepBoe
CeHTsI0ps"

http://experiment.edu.ru EcrecTBeHHO-Hay4YHbIC SKCIIEpUMEHTHI. DPU3HMKa:
Komnexnus Poccutickoro 061eo06pa3oBaTeIbHOTO MOpTalia

8 KITACC

http://seninvg07.narod.ru/004 _fiz_prez_d_8.htm
https://vpr-ege.ru/ege/fizika

https://resh.edu.ru/loginfg

https://uchi.ru/

http://www.fizika.asvu.ru TTpoekt "Best puzuka"
http://www.irodov.nm.ru Pemienus 3a1a4 u3 yueOHUKOB IO (PU3HKE
http://marklv.narod.ru/mkt/ Ypoxu no monekynsipHoii ¢pusnke
http://fcior.edu.ru/catalog/osnovnoe_obshee dhenepanbublii 1iIeHTp
nH(OPMAITMOHHBIX 00pPa30BaTEIBLHBIX PECYPCOB

http://www.physics.ru OTkpsIThiii Koyemk: Pusnka
http://fiz.1september.ru I'azera "®wusuka" nzgareasckoro goma "IlepBoe
CeHTSIOps"

http://experiment.edu.ru EcrecTBeHHO-Hay4HbIE SKCIIEpUMEHTHI. PU3nKa:

Komneknust Poccuiickoro o61eo0pa3oBaTeibHOTO MTOpTaia
9 KJIIACC



http://fcior.edu.ru/catalog/osnovnoe_obshee dhenepanbhbiii ieHTp
UH(POPMAIIMOHHBIX 00Pa30BaTEIILHBIX PECYPCOB

http://www.physics.ru OTkpseIThiii koyiex: Pusnka
5http://fiz.1september.ru I"azera "®usuka" uzgarensckoro goma "l[lepsoe
ceHTsa0ps"

http://experiment.edu.ru EcrecTBeHHO-Hay4YHbIC dKCTIEpUMEHTHI. DH3uKa:
Kosnekimst Poccuiickoro o01ieo0pa3oBaTesbHOIO OpTaia
http://nuclphys.sinp.msu.ru Snepras ¢pusuka B UaTepHETE
http://www.gomulina.orc.ru BuptyanbHblii METOIUYECKHI KAOMHET YIUTEIIS
¢usuku u actponomun http://elkin52.narod.ru 3anmmarensHas Gpusnka B
BOIIPOCAX M OTBETAX: CAUT 3aCIyKE€HHOro yuurens PO B.

Enbkuna

http://www.fizika.asvu.ru IIpoekt "Bes ¢pusmka"
http://www.irodov.nm.ru Pemrenus 3a1a4 U3 yueOHUKOB 10 (PU3HKE
http://marklv.narod.ru/mkt/ Ypoku no monekynspHol ¢pusnke
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