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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3mke y4HTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, IMOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenmn w3yueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETro 0O0pa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoit @enepanuu (mpoTokos ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M OKCIEPUMEHTAIBHBIE HWCCICAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

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

3HAKOMCTBO €O cepaMu IpodeCCHOHATBHON AeSTEILHOCTH, CBI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

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

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EctecTBeHHOHAyuYHBId METOJl TO3HAHMS: HAONIOIEHHE, TOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPhHl U NPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3mMepoB MaJIbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpucTaIMYecKrx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HesecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxeWcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. [ mapocraTuyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH AABJICHUA ra3a OT TeMIEPaTypHhI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YacTH TeJa.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tejla B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



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

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JieKTpUYecKoro Toka. 3akoH J[xoyns—JleHua.
DneKkTpudecKre Uenu U MOTpeOUTENN dIEKTPUUECKO s3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

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

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPIHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPHUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS 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 AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPTUs CKATOU NMPYKUHbL. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ w

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

CpaBHEHHE TyTed W TPACKTOPHM ABMKEHUS OJHOIO M TOrO e Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM MaJICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

OmpenencHue CpeaHEel CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

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

[IpoBepka TrHUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuimeHTa TPEHUST CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

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

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUI NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOAHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

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

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHua Connua u JIynsl. Otpaxkenue cpera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus poToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.

L 0 N ok wN e



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOIO M MAacCOBOI'O YHCE.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U MOTJIOIICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX M JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000IICHWS  TPEIMETHOTO  COJEPKAaHWsI W OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBIIAJICHHE YMEHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO 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 UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB,;

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKHUX IPUHLHUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI ¥  JIMOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa peQIIEKCUH, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY»Karollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNKOB U OILIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPHU BBHIMOJHEHUU MCCIIECAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUSCKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1ero o6pa3oBanus y o0ydaronierocsi OyayT copMUpOBaHBI MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pacCMaTpUBAEMBbIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3M TMPHU H3YUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK MCCIIEOBATENbCKA HHCTPYMEHT IMO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE H
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO0JI€ OOCYyXAeHHs yuyeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBATh WJICH, HAICJICHHBIC HA pPEHICHHE 3aJadd W MOJJepKaHue
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIlecTBA  KOMaHIHOM U
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JE€ATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTHKEHUIO: paclpeiensiTh poiH, OoOCYKIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS] HECKOJIbKUX JTIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaIbHOE, MPUHATHE PEUIeHUS B TPYIIE, NPUHITHE PEIICHUM
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEIICHUM;
Jienathb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM 4YHCIIE B XOJ BBIITOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4eJoBeKa B XOJ€ CIOpa WIH JTUCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBjieHus (Auddy3us, TEMI0BOE ABUKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpallleHus, Nepenaya JaBICHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc(epHOoe JaBlieHHWEe, IUIaBaHWE TeJl, MpEeBpalICHUs
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBJICHUS B MPUPOJE:
NpPUMEPBI JBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeTMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KMHETHYECKass M NOTEHLMAJbHAS SHEPrus), NpU ONHUCAHUHM NPABUIBHO
TPAKTOBaThb  (PU3WYECKUN  CMBICT  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4 3alUChIBaTh KPATKOE YCIOBHUE, MOJICTABIATh (hU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TPH TOMOIIU
($u3NYECKUX METOAOB, B ONMCAHUH UCCIIEI0BAHUS BbIIETATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB TEN: dbopMyIMpoBaThH MpOBEPsIEMbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0BéMa, CHUIBI M TEMIEpaTypbl C WCHOJb30BAaHUEM aHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JBWXKYIIETOCS TeJa OT BPEMEHM [IBHXKCHUSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONMMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJIeIysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CUja TPEHHUS CKOJBKECHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHHH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, MOBWKHBINA U HEMOBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 111 oOecriedeHus: 6€30MacHOCTH MPH OOpaIleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOrO0  COJIEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcbl cetd IHTepHET, BIajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBMKCHHC
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HBIE TeJa, HACHINICHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTD
BO3MlyXa, TEeMIepaTypa, BHYTPCHHSS JHEPTUs, TEIUIOBON JIBUTATEb,
AIIEMEHTAPHBIN JJIEKTPUUSCKUMA 3apsil, HIEKTPUIECKOE T0JIe, TTPOBOTHUKH
U UDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
paznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CXKaTHe, Tervlonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPU3AIUS TeJ, B3aUMOJICHCTBUE 3apsI0B, JEHCTBUS AICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3WYECKUX  SBICHUUA B
OKPYXalolleM MHpEe, B TOM dUHcCIe (U3NYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOEC HATSHKCHUE W KaNWULIPHBIC SBICHUS B TPHUPOJC,
KpUCTaUTBl B TIpupoje, usnydenue CoiHIla, 3aMep3aHUE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs!, CHEra, SJEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emuite, OJISIPHOE CUSHUE, IPU 3TOM IIEPEBOIUTH MPAKTHYCCKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUH;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCIIOIL3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBIICHUS, YJENbHAas TEMjaoTa MapooOpa3oBaHusi, yJeNbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa U MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJid yyacTKa LN, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOJuMble M €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLECCa OCTBIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (Morjaomaromei)
NOBEPXHOCTH, CKOPOCTh UCHAPEHHUSI BOJABI OT TEMIIEPATYPhl KUJAKOCTH U
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol ¢  UCIHOJB30BAHUEM TPSAMBIX H3MEpPEHUN  (3aBUCUMOCTD
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAHUE IIOCJIEJOBATEIBHOTO M  NApaUIEIbHOTO  COEAVNHEHHMU
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUCHHUE BEJIUMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUSI IOMOB, TUTPOMETpP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPaHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSA O CBOMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CTOpaHHUsA, AJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI 3JIEKTPUUYECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUs (U3MUECKUX 3HAHUNA B TOBCETHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WNuTepHere, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAILUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (puU3MUecKoro - coaepikKaHHs, CIPaBOYHBIE MaTEepHUAabI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEepKaHusi, B TOM 4YHucie MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3ukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

OpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTh TPYIIIBI, BEICTPAWBAaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBMXKCHUS, aedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCIYCKAHUS W TOTJIONMEHus, ab(a, 6eTa- u ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



pazniuyath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHUE, CBOOOHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBHXKEHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIEC KOJieOaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTpPaKEHUE
3ByKa, MNPSAMOJIMHEUHOE PaCHpPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CIIGKTp UM CJIOKCHHME CIIEKTpPaJbHBIX LIBETOB, JHUCIEPCUSI CBETAa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOIrO CIEKTpa
H3JIYUCHHS ) 0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)XKarolieM MHpe (B TOM 4YHcClie (PU3NUECKHE SBJICHHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBHKEHUE TJIaHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKECHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBETa TE,
ONTUYECKUE SIBJICHUS B TMPUPOJIC, OMOIOTUYECKOE NEUCTBHE BUAUMOTO,
yIbTPadUOICTOBOTO W  PEHTTCHOBCKOTO H3IYYECHHHM, €CTECTBCHHBIM
paauoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJUOaKTUBHOE H3ITyYCHHE
MPUPOAHBIX MHUHEPAIOB, JACHCTBUE PATUOAKTUBHBIX M3JIYYEHUM Ha
OpraHM3M 4YeJIOBEKAa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO0 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUCCKHUX
SIBJICHUM;

OMMCHIBATh U3yYCHHBIC CBOMCTBA T M (PU3UYCCKHUE SBJICHUS, HCIIOJIB3YS
¢dbuznyeckre BeNMYMHBI (CpelHSsT M MIHOBEHHAas CKOPOCTh Tella TpHu
HEPABHOMEPHOM JIBUKCHUU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTIJI0Bas
CKOpOCTb, CHJIA TPEHHUs, CHJIA YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIAQJEHHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIbI,
MEXaHM4YecKkass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHASA DHEPTUS CHKATOMN
MPYXUHBI, KUHETUYECKAs DHHEPrusi, IOJHAsA MEXaHW4YeCKas >HEprus,
MEePHOJT U YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTe/lb MPEJIOMIICHUS CpeJibl), IPU OMUCAHUHN
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003Ha4YeHUsI W eAUHUIIBI (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIECCHI,
WCIOJIb3ysl 3aKOH COXPAHEHMSI SHEPruu, 3aKOH BCEMHUPHOIO TSATOTEHHS,



OPUHLUI CYNEPHO3UIMN CHUJI, MNPUHIUI OTHOCUTeNnbHOCTH [anues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
OpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIllUChIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DPU3MUECKUX SIBJICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIe 3adadd  (OMUparolmuecs Ha cuctemy u3 2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM M30BITOUYHBIE JTaHHBIE, BHIOWPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HWCCIEOBAaHUS, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBETa B CHEKTpP, U3YUEHHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B CcoOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HW30bITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE HU3MepsAeMOll BelauuuHbl ((POKycHOE paccTosHuE
cobuparomeit  JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs U yIiia MpeJoMJICHHs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

NPOBOJUTH KOCBEHHbIE HU3MEPEHHS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWW MaTeMaTH4ecKoro W TPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIl;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAHETapHas MOJeJb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEpHUCKoI, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMUECKHUX IPOIECCOB
OpU pPEUICHUH Y4eOHO-IPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHAOPMAIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHWW B TOBCETHEBHOM
XKU3HU JJ1 obecriedeHus: 0e30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMocTOsATENBHO (HOPMYIHPYsI TOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAITMK HA OCHOBE
UMEIONINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEpKaHHS, CIPABOYHBIC MaTepUabl,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uHOpMAIIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJepKaHUs,
MyOJUIHO TPEICTABIIATE PE3YyIbTaThl MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TIPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayJauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BEECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl

1 ®du3uka — Hayka o npupoje. SABieHus 1
MIPUPOJIBI

2 dusnyeckue SABICHUS 1
dusnuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIEPaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpA U JaTYuKa TeMIepaTyphl"

5 Meroas! HaydHOTO MTo3HaHus. OnucaHue 1 bu6mmoreka [IOK
(U3MYECKUX SIBICHUN C TTOMOIIBIO MOAENe https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTe3sl:

6 JATBHOCTh MOJIETA MIApUKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIlIE, UeM OOJIbIIE
BBICOTA MMycKa"

Crpoenue BeniectBa. ONBITHI,
7 JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHHEe YacTHI BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHHSI BEILIECTBA

OcobenHoctT arperaTHbIX COCTOSTHUH BOJBI.

bu6mmoreka [IOK

11 O606menue no pazaeny «llepBoHadanbHbIe httos://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA»
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopoCT®. EAMHHLb CKOPOCTH https://m.edsogru/ff0a079c
14 Pacyer myTu ¥ BpeMeHH BUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell Eﬁiﬁ&fggggﬁmoao
16 IInoTHOCTH BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
oObeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa? pabota «OnpenencHue
TJIOTHOCTHU TBEPIOTO TENa
18 Pemenne 3amaq mo treme "[lmoTHOCTH bubmuorexa [JOK
BeniecTa" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlabopaTtopHas paborta «3yueHue
20 3aBUCUMOCTH pacTshkeHHs (edopMariin)
MIPYXUHBI OT MPUIIOKEHHOUN CHUITBI»
21 SBnenune Tsarorenus. Cuia TSHKECTH
CBsi3bp MEX]y CUJION TSKECTH U MaCCOH
22 tena. Bec Tena. Pemenne 3anaq mo teme bubmmorexa [JOK
"Crita TroKecTr” https://m.edsoo.ru/ff0a1778
23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

DuU3nYecKUe XapaKTEPUCTUKHU TIAHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Hsmepettite ci. JlaMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
23 Bec rema. Henecomocts https://m.edso0.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HAllpaBJIECHHBIX 10 bubnmoreka [JOK
OJIHOM npsiMOM. PaBHOAENCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Permrenue 3agad mo reme
"PaBHoneiicTByromas cri"
Cuiia TpeHus u e€ BuAbl. TpeHue B mpupoje bubnuorexa [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexa [HOK
CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3anay mo Temam: «Bec Tenay,
31 «['padmueckoe nzobpaxxkenue cuin», «Cumby, Bubmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe JBIKeHuey, «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHIbI»
33 HNasnenue. CriocoObl yMEHBITICHUS U bubnuorexa [JOK
YBEJIMUYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a bu6nmoreka [JOK

oT 00bEMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBieHus TBEPABIMU TEJIaMH, bubmumoreka [IOK
SJKUOKOCTSIMHU U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B dKUJKOCTH U T'a3e, BBI3BAHHOE bubnunoreka [HOK
JICACTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amgaud no reme «J/laBienue B bubmuorexa [JOK
JKUIKOCTU U rase. 3akoH [lackaiasy https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobwaiompecs cocynkl https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMin 1 IPUYKHBL €€ bubnnorexa [HOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMochepHOe 1aBlieHne ngiﬁr?]?:;(sigroulllff 9a2b5a
43 N3mepenne armocdeproro napnenus. OnpIT bubnmnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBICHHS OT bubnmnoreka [JOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe gaBieHne bubnnoreka [JOK
Ha Pa3IuYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
napieHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha TIOTPYKEHHOE bubnmnoreka [JOK
B HUX TeJ0. ApXMMeI0Ba CUiia https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabora «OnpeneneHue bubmuotexa [JOK

BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc
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TCJI0, IIOTPYKCHHOC B JKUJIKOCTL»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCUMOCTH Beca Tella B

bu6mmoreka [IOK

49 BOJIe OT 00bEMA MOTPYKEHHOH B KUAKOCTb 1 https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
>0 llnapattte Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOAKU U 1
onpeiereHue e€ rpy30mnobLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBieHue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTponbnas pabota no Teme «/laBnenue
TBEPABIX TN, )KUAKOCTEH U ra30B»
bu6mmoreka [IOK
>4 Mexarmteckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 MormxocTs. ExuHuiE! MotHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacy€r MOIHOCTH, 1
pa3BUBaeMOM P NOIbEME 1O JiecTHHULIE"
57 IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CHWJI Ha phluare
Pbruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopatopHnas pabora <<}£/ICCHIZ:L[€)B8.HI/I6 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau mo teme «Y cioBus bu6mmoreka [IOK

PaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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KoaddutmenT monesnoro neicTpust

60 MexaHu3ma. Jlaboparopnas padota 1 0.5
«3mepenue KII/] HaKJIOHHOM MIOCKOCTH»
61 Pemenue 3amay no reme "Pabora, 1 bubmuorexa [JOK
MotHocTb, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnoreka [HOK
MOTEHIMAIbHAs YDHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJIbHOE ONPEACIICHHUE
64 U3MEHEHUS KHHETUUYECKOU Y OTEHIMAIbHON 1 1
SHEPTUH MPHU CKATHIBAHUH TEJIA IO
HAKJIOHHOM IIOCKOCTH"
65 KonTponbnas pabora o Teme «Pabora u 1 1
MOIIHOCTb. DHEPIHsI»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnnoreka [JOK
TeMe "MexaHnuyeckoe ABuKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBieHue TBEPABIX TEIl, KUIAKOCTEH 1 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PezepHblil ypok. Pabora ¢ TekcTamu mo 1
teme "Pabota. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE I10JIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bubnmorexa LIOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTmue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIIEpPaTyphI CO 1
CKOPOCTBIO TETINIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bune! ternonepenaun 1 1

https://m.edsoo.ru/ff0a6412



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

VYpox-konpepenuus "[Ipakruyeckoe

11 HCIOJIb30BAaHUE TEIJIOBBIX CBOWCTB BEIIECTB bubmmorexa LIOK
B | https://m.edsoo.ru/ff0a65c0
Y MaTepUalIoB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThl. Y AeiibHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas padora "UccienoBanue
14 }IBJ'IeIfI/I}I TI;HJIO(I))GMCHEI IIPY CMEIIMBAaHUHT bubmmorexa [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer xonmyecTBa TEMIIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Onpenencaue bubnnorexa [JOK
yACJIBHOU TEIJIOEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBA. Y IeJbHas TEIJIOTa bubmmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTALIMUECKUX Tell. Y aenbHas TeIUIoTa bubmorexa HOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnast paborta "Onpenenenue bubnmnorexa [JOK
yACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ffO0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoteka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y neapHas Temiora
21 napooOpazoBaHMs U KOHICHCALIUH. bu6muoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOT0 AaBICHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
BOo3ayXxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaXKHOCTH
BO3/yXa

[TpuHtuBl PaOOTHI TETIJIOBBIX JBUTATEIICH.
[TapoBas TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

KIIJI renmoBoro asurarens. TermioBbie
JIBUTATEJIN U 3allUTa OKPYKAIOIIEH cpebl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U IIPEBPALLECHUS SHEPTUN
B TEILIOBBIX IpoLeccax

27

28

29

[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
"TerutoBble aBieHUA. 3MeHeHnE
arperaTHbBIX COCTOSIHMH BeriecTa"

KontponsHast pabora no Teme "TenoBsle
ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUN
BemecTna"

Onektpuzarus Ten. [[Ba pona
JNEKTPUYECKUX 3apsI0B

bubnuoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

VYpok-uccnenoBanue "IneKTpU3aIus TENI
MHIYKIMEHW U IPU CONMPUKOCHOBEHUH"
B3aumoaeincTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

DnexTpuueckoe nojie. HanpsskeHHOCTD
anekTpuyeckoro nosst. [IpuHnun
CYIEPIO3ULIMH IIEKTPUUECKUX MTOJIEN

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPHUYCCKUX 3apAd0B.



https://m.edsoo.ru/ff0a7628
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DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsia0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounuku bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPHYECKOTO OIS Ha TIPOBOJHUKH U 1
JTUAJIEKTPUKN"
39 DNEKTPUUECKUN TOK B METAJUIAX, JKUKOCTSIX bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1elb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopaTtopHas pabora 05 bubnnorexa [JOK
"U3mepenue u peryiupoBaHue CUIIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BonbTMerp.
42 JlaGopatopHas pabota "HU3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HANPsHKCHUS
43 ConpoTuBieHe MPOBOAHUKA. Y A€IBHOE bubnuoreka [IOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHUKA OT €r0 JIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus1 U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HANPSKCHHS. bubnuotexa [JOK
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3axon OMa JJ1s yyacTKa Lenu

https://m.edsoo.ru/ff0aad4a

JlabGopaTopHas pabora "VccienoBanue
3aBHCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3

bub6nmoreka [IOK

46 pEe3UCTOP, OT COMPOTUBIICHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS POBOIHUKOB
JlabopaTtopHas padora "l[IpoBepka nmpaBuiia
48 CJIOKEHUS HAINPSKEHUN MTPU bubmmoreka [JOK
MIOCJIEI0BATEIIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabota "IIpoBepka npaBuia
49 TUTS CiJ'ILI F;OKa ipn HapaHJP;eHBI;IOM ’ bubmmorexa [IOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3amau nHa npumeHenue 3akona Oma bubnnorexa [JOK
JUISL Pa3JIMYHOTO COEIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
paboThI U MOLTHOCTH JMEKTPHUUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE 1EeTH U MOTpeOuTenu
53 aNeKTpuyeckoil sHepruu B ObiTy. KopoTkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe
54 "DreKTpuUecKue 3apsabl. 3apsoKCHHBIC Tema bubnmnoreka [JOK
" UX B3auMoelcTBU. [locTOSHABIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
55 KonrtponsHas pabora no teme bubmuoteka [IOK
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"DrekTpuuecKue 3apsabl. 3apsHKEHHbIE Tesa
U UX B3aumoaencTus. I10CcTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIC MAarHUTHI, UX B3aMMOJICHCTBIE
57 VYpok-uccnenopanue "M3ydenue noneu 1 bubmmoreka [JOK
MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1mojiae. MarauTHoe noie 3eMiIn 1 bubnunorexa LIOK
€ro 3HaueHHUe JUIA )KU3HHU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarauTHoe nose
59 AIEKTPUUYECKOTO TOKa MarHuTHoe rose bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 JlabopartopHas pabora "U3ydyeHue aeiicTBus 0.5 Bubmiorexa OK
PaTOpHai p YA " ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA
Hcnonk3oBanue >nekTpoaBUrareneii B
. bubnuoreka [{OK
61 TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIOPTE.
Y https://m.edsoo.ru/ff0ac86c
Jlaboparopnas pabota "KoHcTpyrpoBaHue u
n3ydeHue paboThl dJEKTpoABUTATENSA"
62 OmnpiTel Dapajnes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CriocoObl MOTydeHUs
63 AIEKTPUUYECKOI SHEPTHH. DIEKTPOCTAHIINN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
"DNeKTpUYeCKNe U MarHUTHHIE SIBJICHUS"
65 KonrtponsHas pabora no teme bu6muoreka [JOK

"DJIeKTpUUECKUE U MAarHUTHBIE SIBIICHUS"

https://m.edsoo.ru/ff0acb14
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PesepHblil ypok. Pabora ¢ TekcTamu 1o Bu6muoteka [JOK
66 1

teme "TemnoBble siBICHUS" https://m.edsoo.ru/ffOacc5e
67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [JOK

teMe "[locTOsHHBIHN 3neKTpUuYecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. PaGoTa ¢ TekcTamu mo 1

Teme "MaruuTHele sBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
nudpoBbie
Ne n/m Tema ypoka KonTposbHbie p
Beero oOpa3oBaTe/ibHbIE
padoThI
pecypchbl
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1
MEXAHUYECKOT'0 IBHKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHHENHOE NBMKEHHE 1 bubnmorexa LHOK
P p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIMHENHOE
4 nBixkeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTH
[IpssmonuHeitHOE paBHOYCKOPEHHOE bubnuorexa [IOK
5 1
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOTUHEIHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOpOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO peHI/ISII) Tene? pu aBHopCKO €HHOM 1 bubmmorexa [TOK
YEROP PP . YEROP " https://m.edsoo.ru/ff0adb18
JIBIDKEHUHU 10 HAKJIIOHHOW IIJIOCKOCTH
8 CsoOoHOe nagenue teir. OneITel [ anmnes 1
PaBHOMEpHOE IBMKEHHUE T10 OK HOCTH.
9 ITepuon IE yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaﬂ u 1 bubnnorexa [IOK
p p ’ https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LleHTpOoCTpeMUTENHHOE YCKOPEHHE 1
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bubmuorexa [JOK

11 [Tepserii 3akon HproToHa. BexkTop crutbt https://m.edsoo.ru/ff0ac612
Bropoii 3akoH HeroTOHA. bubnmoreka [JOK
12 .
PaBHopelicTByOIIAs cHla https://m.edsoo.ru/ff0ae72a
13 Tpertuit 3akon HetoTona. Cynepno3unus bubnnoreka [HOK
CUll https://m.edsoo.ru/ff0ae982
14 Penienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnnoreka [HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 . r
Cuua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuma yrnpyroctu»
17 JlaGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
1
8 Cuura Tpenus https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
1 P
9 emeHue 3aaad mo teMe «Cuma TpeHHs» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabora "Onpenenenue bubnnoreka [JOK
20
KO3 duLIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HetoTOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cunia TsDKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO bubmmorexa [OK
' P A https://m.edsoo.ru/ff0af044
naJCHUS
VYpoxk-koHpepennus "JIBuxeHnue TET BOKPYT
23 rpaBuTanmoHHoOro 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"
24 Pemenne 3agau mo reme "Cuia TsOoKeCTH U bu6mmorexa [IOK
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3aKOH BCEMUPHOTO TATOTeHUA"

https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuaabHON TOUKH.
26 AbGcomotHo TBEpAOE Teno. PaBHOBecue bubmmoreka [JOK
TBEPZIOTO TeJIa € 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpallleHus
27 MowmenT cwibl. LlenTp TspkecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
29 TeMe "MexaHnuecKoe JIBIKEHUE bubmmorexa [JOK
. "H ' https://m.edsoo.ru/ffob0408
BsaumoneiictBue ten
KonTtponpsHas padbora o Teme
30 "MexaHu4YecKoe IBUKEHUE bubamorexa LOK
N 8 | ' https://m.edso0.ru/ff0b06ec
BsaumoneiictBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHUsI UMITYJIbca. YTIPYroe u bubmorexa HOK
P YaRea. THPYE https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMO/ICHCTBUE
Pemenne 3aa4 mmo teme "3akoH bu6mmoreka [JOK
32
COXpaHEHUs UMITysbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenuus "PeakTuBHOe
JBUKEHHE B IPUPOJAE U TEXHUKE"
bu6mmorexa [IOK
34 M
CXaHUHECKas pAdOTa H MOHOCTE https://m.edsoo.ru/ffOb0Oa84
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubmuotexa [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas pabota «Onpenernenne
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paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKCHHUM TeJja 110 TOPU30HTaIbHON
[IOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaGopaTtopHas paborta «3ydeHue 3akoHa bubnnoreka [JOK
COXPAHEHHUs SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnuorexa [JOK
KoJjieOaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaremMaTnuecKuil ¥ NPy KUHHBIM MAsITHUKH
VYpok-uccnenoanue «3aBUCUMOCTb
44 epruoaa KoJIeOaHui OT KECTKOCTH bubmmorexa [TOK
P https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
45 [IpeBpamenue SHEPTUH TPH MEXAaHUICSCKHX
KOJICOaHMIX
JlaGopaTtopHas pabora «OnpeneneHue
46 qaCTopTLI Hpne IfO a Kone6aI:H/H71 bubmorexa HOK
pHOA https://m.edsoo.ru/ffOblaec
MPYXKHHHOTO MasTHUKA)»
JlaGopaTtopHnas padora «IIpoBepka
47 He3aBI:/1c1/u\1;ocn/1pne noja II()OJIeé)aHI/Iﬁ rpy3a bubmorexa HOK
p py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanuyeckue BoHbI. CBOMCTBa bu6mmoreka [IOK

MCXaHUYCCKUX BOJIH. HpOIIOJ'ILHLIC n

https://m.edsoo.ru/ffOb21fe
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MOINCPCUYHBIC BOJIHBI

Ypok-koHpepenius "MexaHH4IeCKUEe BOJHBI

49 . .
B TBEpI0M Tene. CelicMuueckre BOIHBI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 ['poMKOCTb 3BYyKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK
53 "
uH(pa3ByK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
54 TeMe "3aKoHbI cOXpaHeHUs. MexaHnyeckue bubmmorexa [JOK
PAHCHIA. https://m.edso0.ru/ffob25f0
KOJIeOaHUS U BOJIHBI
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
56 DNEKTPOMAarHuTHOE IOJIE. bubnnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-kondepentus "[lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bu6nuorexa [IOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBa3u"
VYpok-uccnenosanue "M3ydyeHne cBOICTB
bubmuorexa [JOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TeneoHa
50 Pemenue 3a1au Ha onpeeneHne 4acToThl U

JJIMHBI DJICKTpOMaAr HUTHOM BOJIHEI
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DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuorexa [JOK

61
CxopocTth cBeTa. BoiHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acnpocTpaHneHue csera. 3armenust ConHIa bubmmorexa [JOK
pactpoctp ' B https://m.edso0.ru/ff0b3658
u JIyHbI
3aKOH OTpa)keHUs cBeTa. 3epkaia. Pemenue
63 3a/1ay Ha IPUMEHEHUE 3aKOHA OTPAKCHHS bubmorexa LHOK
. P P https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJII:BOBZ:IFI)/IG HonHono BHYTPEHHETO bubmorexa LHOK
yip https://m.edsoo.ru/ffOb3c5c
OTpPaXKEHUS B ONTHYECKUX CBETOBOAAX
JlabGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMJICHHUS] CBETOBOTO
Jqy4a OT yIJla NaJeHHs Ha TpaHule "BO3ayX-
crexsio""
VYpoxk-koHdepenuus "HcnonapzoBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoeHre N300paKeHHI B JTMH3AX
P p https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpenenenue
70 dox EHOFE acf:)Tosle{ u OI;ITI/IquKoﬁ CHJIBI bubmmorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 Ypok-koHdpeperuus "OnTuueckue bubnuorexa [IOK
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JMH30BbIe TPUOOPH"

https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [IOK

72 I'na3 kak onrtuyeckas cucreMa. 3peHue https://m.edsoo.ru/FObA684
73 Ypoxk-koudepenuus "edexrs 3penus. Kak
COXpaHUTb 3peHue"
Pasnosxenue 6enoro ceera B CHEKTP.
74 OmneiTel HetoTona. CnoxxeHue bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
CHEKTpaJIbHBIX 11BeTOB. [lucnepcus ceera
JlaboparopHas pabota "OnbITHI 110
75 pa3I0kKEHUIO OENOro CBeTa B CHEKTP U bubnuorexa [JOK
BOCIIPUSTHIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJI0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypok-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: qucIiepcus, uHTephepeHIus 1
nudpakmms"
77 Omnbitel Pesepdopa v mraneTapHasi MOJIEb bubnnoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Henyckanne v moryionieHue cBeTa aTOMOM. bubnnoreka [JOK
KBantsbl. JIuneiyaTeie crieKTpsl https://m.edsoo.ru/ff0c144c
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnmnoreka [JOK
80
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUJIBI bubmmorexa [TOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
MO/JIE]Ib https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl bubmmorexa LIOK

https://m.edsoo.ru/ff0claléd
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Perenue 3aga4d mo reme: "PagrnoakTUBHBIE

bubmuorexa [JOK

84 npeBpaiieHus” https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana

86 VYpok-koHpepeHuus "PagroakTuBHbIE bubnmoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmumoreka [IOK
3aps0BOIO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprusi CB3U aTOMHBIX saep. CBs3b bubnnoreka [JOK
MaccChbl U SJHEPIUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakuuu cunrte3a u nenenus saep. bubnnoreka [JOK
Ucrounuku sneprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "SnepHast sHepreTuka.

91 JleficTBHs paquOAKTUBHBIX U3JIy4YECHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

Konrtponbnas pabora no reme

93 "DNEKTPOMarHuTHOE MOJIE.
ONEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

04 [ToBTOpenwne, 0600meHne. JlabopaTopHbIe bubmuotexa [JOK
paboTsl 1o kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenwue, o600eHNE. Permenne bu6mmoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10 TEMC

https://m.edsoo.ru/ff0c2572
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"TemnoBbie mpoiecch”

IToBTOpenue, 0600IeHNE. Permenue

96 ACUYCTHBIX U KAaYeCTBEHHBIX 3a/a4 110 TEME 1 bubmorexa [JOK
p N A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei"”
IToBTOpenwue, 0600IIeHNE. Permenue
bu6mmoreka [IOK
97 pacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TeME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexTpoycTtaHOBOK"
[ToBTOpenue, o6ob61eHue. Jlaboparopusie bubmmoreka [JOK
98 1
pabotsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 0600menue. Padora ¢
99 TEKCTaMHM 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubmorexa [JOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
100 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bubnnoreka [JOK
tekctamu 110 Teme "Koaebanust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Padora ¢ 1 bubnuorexa [JOK
TekcTaMu 110 TeMe "CBeToBbIC SABICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Padota ¢
102 TekcTamu 1o TeMe "KBaHToBas u sijiepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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