MyHHIHUNATEHOE GIOIKeTHOE 00111e00pa30BaTebHOE YIPEHKACHHE
CKBOpIOBCKasi Cpe/IHaAs 0011e00pa3oBaTebHas KO
Poccus 172890,1.CxBopuoo, Toponemkuii My iU IaTbHbIH OKPYT . Trepckas 061..yn.111konbHas, 1,

Ten.2-58-48

inlHﬂTa Ha 3aceJaHHuH CornacoBaHa:

a no YBP
(H.T1. BoikoBa)

neaaroriyeckoro CoBeTa 3am.aupe

Tporokon ot « 2% (7 2024r Ne A

%, '0p, S
B, R0 225 ore¥ed g
Ne, Taepcran Oﬂ‘\._, W,
7 S

PABOYAS [TPOI' PAMMA
y4eOHOro npeamera
«®u3uka. ba3osslil ypoBEHb

OCHOBHOTO 00111ero 00pa3oBaHus

(ID 641572)

CPOK OCBOEHHSI IIPOrpamMMBbl: 3 T0/1a

1.CKBOPLIOBO
- 2024ron



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBjieHa Ha
OCHOBE TIOJIOXKEHUIM U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpamMmbl, mnpeactaBieHHbIXx B PI'OC OO0, a Ttakke ¢ yd€ToMm
dbenepasibHOM paboueil mporpammbl BocnuTaHus v KoHuenuuu mnpenoaaBaHusi yuyeOHOTO
npeamera « Ou3nKay.

Conepxxanue  mporpamMMbl 1o (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYArOIIMXCS W OPTaHU3AIMI0 M3YYCHHUS (PU3HKU Ha
JeSITeTLHOCTHONH OCHOBE. B mporpamMMe mo (pu3nKe y49UTHIBAIOTCS BO3MOYKHOCTH Yy4e€OHOTO
npeaMera B peanusanuu TpedoBaHuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeMETHbIM  pe3yJbTaTaM  OOy4YeHHs, a TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHU.

[Iporpamma 1o ¢u3HMKe yCTaHABIMBAET pacipeesieHne yueOHOro Marepuaia o rogam
oOydeHus: (MO KjaccaM), MpeajaraeT MPUMEPHYIO IMOCIEAOBATEIbHOCTh H3YUYEHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS TMPEAMETHOTO COJEpKaHUSA U Y4E€T€ BO3PACTHBIX
0COOEHHOCTEH 00yUaromuXCs.

[Iporpamma mo @usuke pa3paboTaHa C LETbIO OKa3aHUA METOAMYECKOW ITOMOIIH
YUHTEII0 B CO3AAHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

duznka SBISETCS CHUCTEMOOOPA3yIOIIMM JUIsi €CTECTBEHHO-HAYYHBIX  y4EOHBIX
MPEJAMETOB, TMOCKOJBKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acCTpOHOMUEH U (u3nueckoi reorpadueit, BHOCUT BKIaa B
€CTECTBCHHO-HAYYHYI0O KapTHHY MHpa, MpeaocTaBiseT Hauboyiee SCHbIE 00pasiibl
MPUMEHEHUsT HAayYHOTO METOJa IO3HAHMS, TO €CTh CIoco0a TOJMYyYeHHs JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 raaBHBIX 331a4 PU3NYECKOro 00pa3oBaHUs B CTPYKType 00IIero oopa3oBaHus
COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe y
00yJarommxcs.

N3yuenne ¢usukum Ha 0a30BOM YPOBHE MPEAIOJATAET OBIAJCHUE CIEAYIOINIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHWBATh M IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMUS,

e HHTEPIPETUPOBATH JAAaHHBIC W HCIIOJIH30BAaTh HAy4YHBIE JTOKA3aTEIbCTBA JIJIS
MOJTyYCHUS BBIBOJIOB.

[enu n3ydenust Gpu3uku Ha ypoBHE OCHOBHOTO 0O0Iero oOpa3oBaHMs ONpPENEICHBI B
Konuenuuu mnpenomaBaHusi ydeOHoro mpeamera «@Puszukay B  00pa3oBaTENIbHBIX
opranuzanusix Poccuiickoii @enepannu, peaan3yomux OCHOBHbIE 00IIe00pa3oBaTeIbHbIe
OporpaMmbl,  yTBep:KIAEHHOW pemennem Kosmernn  MuHHCTEpCTBa  MPOCBEIICHUS
Poccuiickoit @eaepanmu (mpotokon ot 3 mekadbps 2019 r. Ne [TK-4BH).

e u3yyenus pusuku:

e TMpUOOpETEHHE HHTEpEeca W CTPEMIICHUS] OOYYaIOIIMXCS K HAyYHOMY M3YUYEHHUIO

IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;



e pa3BUTHE TPEICTABICHWNA O HAYYHOM METOJe TMO3HaHWS u (PopMUpOBaHUE
MCCJIEI0OBATEIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (QopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KakK pe3yjbTaTa H3yYEeHHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (QopMupoBanue TmpeACTaBICHUN O poau (PU3UKH IS Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

e pa3BUTHE NPEACTABICHUNA O BO3MOXHBIX cdepax Oyayied mnpodeccuoHaTbHON
NESTEIBHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIeMy OOyYEeHHIO B
STOM HAIpaBJICHUU.

JlocTmkeHne 3THX IeNied MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO

oOpa3oBaHMs 00E€CTIEYNBACTCS PEIICHUEM CIIEeIYIONINX 3a4a4:

e TMpuOOpeTEeHHWE 3HAHWM O JUCKPETHOM CTPOCHHUM BEIECTBA, O MEXAaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUN OINUCHIBATh W OOBSICHATh (U3NYECKUE SBJICHUS C
HCITOJTH30BAaHUEM TTOTYICHHBIX 3HAHH;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUITNX PacUETHBIX 3aJad C HCIOJIb30BAaHUEM
bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHHMH HaOIIONAaTh TPUPOJHBIC SBJICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl W AKCICPUMEHTAIBHBIE HCCIACAOBAHMS C HCIOJIh30BAHUEM
U3MEPUTEITLHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB pabOTHl ¢ MHPOpMalend (HU3UIECKOTO COJEPIKAHMSI, BKIHOYAs
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3HKH, aHaIU3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO cdepamMu TpoPecCUOHATLHON AEATETbHOCTH, CBS3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHUSIX
(bu3HUecKol HayKH.

Ha n3ydenue pusnuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHMs

otBoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeAenm0), B 8 kiiacce — 68 yacoB (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 waca B  HeeN0).

[Ipenyaraemerii B mporpamMmme mo (pusuke mnepedeHb J1abopaTopHBIX padOT W OIBITOB
HOCHUT PEKOMECHJIATEIbHBIN XapaKTep, YUYHUTEThb JACNIaeT BBIOOp MPOBEACHHS JabOpaTOPHBIX
paboT W ONBITOB € Y4YETOM HHAMBUIYATbHBIX OCOOCHHOCTEM OOy4arommxcs, CIHCKa
AKCIIEPUMEHTAIBLHBIX 3a/IaHHM, TMpeIaraéMbIX B pPaMKaX OCHOBHOTO TOCYJapCTBEHHOTO
AK3aMeHa 10 (PU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAKOLIET0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PUNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT [PUPOLY.
EcTecTBeHHO-HAy4YHBII METOJ| TO3HAHMA: HAOIIOJACHHE, NMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOpPHl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHve EHBI AJIEHUS MIKaJIbl U3MEPUTEIBHOTO Tpudopa.
2. HM3MepeHnue pacCTOSAHUM.
3. Msmepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.
4. OrnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIOTE3bI: NAJBHOCTH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIE CBeJeHUS 0 CTPOCHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYeCKNX) Tell. B3aMMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmionenue — sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbITh 10 OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBHUKCHHUSL.
SBnenne uHepuuM. 3aKOH HHEpUHUH. B3auMoAelcTBHE Tell KAaK NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxeHue cuJji, HalpaBJIEHHBIX 10 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMS (LIIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTENH U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBiieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUJIKOCTH OT TIyOWHBI. [ mapocraTuyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH JAABJICHUS ra3a OT TEMIEPATypPHhI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBinenue nelcTBUsI aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT OOBbEéMa MOrpyXEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH KUJIKOCTH.

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

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannueckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs HHEPTUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3zpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEpEaauHm:
TEIUIONPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHE.

KomnuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€JIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTABJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Mpunuuner paGotsl TemnoBbix aBurareneit KIIJ| TtemsmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPEBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabGnrogenue TemioBoro paciupeHus Teu.

N3meHeHune naBieHHs Ta3a IpU U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJ1aXkJIeHue TpU COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JQyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruu Tejla B pe3ysbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue sBiIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  IIpH
TEII000MeHE C HAarpeThiM METAJUTMUYECKUM LIMJITMHIPOM.

Onpenenenue yaeabHOU TENI0EMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. BiaumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBHSA CYyIIECTBOBAHHUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHUSI 3JIEKTPUYECKOr0 TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTHBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimepoBaTenbHOE W MApajuIeNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosne. MarHuTHOE 1os1e 3€MJIM M €r0 3HAYECHUE JUISA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TIOJe  BJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOTO TOKa. VCIonb30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DIekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 IEHCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTHyecKasi MHIYKIIHS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CHibl TOKa aMIIEpMETPOM.
. I3mepeHne 3eKTpUIEeCKOro HalpsHKEHUST BOJIBTMETPOM.
. PeoctaT u MarasuH conpoTHBIEHH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIeKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHie CUIIbI TOKA.

N3mepeHune u peryJnpoBaHue HANPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia s CWIbl TOKa MpPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanue NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJCHCTBUSA
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpPaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJl anmekTpoaBUraTeibHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
UCCJIEOBAHNE W3MEHECHHMM 3HAYCHUS M HANpPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KITACC

Paznen 8. Mexanuveckue siBJ1CHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsasd U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMosiuHEWHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrtota oOparieHus.
JIunelHas u yriioBasi CKOpocTH. L{eHTpoCcTpeMUTENbHOE YCKOPEHUE.

IIepBeiit 3ak0H HproTtoHa. Bropon 3axkoH Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUkU. AOGCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomMeHT cuiibl. LIeHTp TsxecTu.

Nmvnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CM TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MMOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrus CxKaToW NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0O KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHWYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HalnroneHune MexaHM4eCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TIyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaGmronenune aBuKeHUsl Teia Mo OKPYKHOCTH.

HabnroneHnne MexaHnIeCKUX SBICHHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBWKECHUU
OTHOCHUTEJIbHO KaOHuHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITyabca pu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUM.

CoxpaHeHue UMITyJIbca Mpy a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKON PHEPTHH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBMXKCHUH TeJia MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OrnpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JIBUKEHUM TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH TeJa
M0 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOTBl CHJIBI  YNPYTOCTH MpU  MNOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MaTtemMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpamienue
SHEPrUM MPH KOJIeOAaTETbHOM JIBHIKEHHH.

3aryxaomue — kojseOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIponmonsHble U
NONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTPaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HabGnmrogenue kosebaHUil Ten MOJA AEUCTBHEM CUJIbI TSDKECTH U CHUJIBI
YOPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmroienne BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpanenue npoaoabHbIX U ONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYecKOTo
MasTHHKA.

2. Ompepnenenuie 4acTOThl U IEPHOJIa KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIICEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOLIME  3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MassiTHUKA OT MACChl TPy3a U )KECTKOCTH MPY>KUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBoMcTBa
AIEKTPOMArHUTHBIX BOJH. lllkana 3JeKTpOMarHUTHBIX BOJH. Mcrnonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimul.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE AIBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBerta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak onThueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. Croxkenwue
CIIEKTPAJIbHBIX IBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCEeUBaIOIIEH JINH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaXKEHHUsI CBETOBOIO Jyda OT yria
naJICHuUs.

2. M3ydeHune xapakTEPUCTHK U300pAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBanue 3aBUCUMOCTH yIJia MPETOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. TlomydeHne n300pakeHHI C MOMOILBIO COOUPAIOLIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI N0 BOCHPUATHIO IIBETA MPEAMETOB MpPH UX HAONIOJACHHUM 4Yepes
[[BETOBBIC (DUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThl. JIMHeETuaThle CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmoxpens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespatenus. [lepron momypacmnana aTOMHBIX sSIED.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HA JKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CrHekTpsbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpbl pa3aIuyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TyUEHUN.

6. Perucrtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccienoBanne TPEKOB: U3MEPEHHE SHEPTrUM YACTHUIBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IToBTOPHUTEIHLHO-00001IAKO U MOAYJIb.

[ToBTOpUTENHHO--00001IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuu
u  0000mIeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (U3HKH, a TAKXKE JJI MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke I 00yyaroluxcs,
BBIOPABIIUX ITOT YUCOHBIN MPEIMET.

[Ipn M3ydyeHUn NaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS JOCTHIKEHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pEe3yJabTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIHANBHO ACSTENBHOCTHBIN XapakTep AAaHHOTO paszjena pealn3yeTcs
32 CYET TOro, 4YTO OOydYarlIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBSICHSTH
bu3nyeckue BICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHUI, B TOM
YUCJIe 1JI POBEPKU TUIOTES U MOIYUYEHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUXKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HICTOUHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKU HA ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHbl CIEAYIONINE JIUUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESTEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPBI;

— pa3BUTHE HAay4YHOU JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0pPOBbSI W  JIMOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(pOpMUPOBAHHOCTh HAaBbIKA peQIIEKCUM, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TAKOTO K€ IIpaBa y Apyroro 4ejaoBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

— AKTUBHOE Yy4YaCTUE B PEIICHUU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIC W (DHU3UIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
0o0JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUSI TOCTYNKOB W OLICHKH HUX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY>KAIOIIEH CPEeIbl;

e — OCO3HaHHWE IJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHUSAIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUM MPHU BBHIIIOJHEHUU WCCIEAOBAHUN H
MPOEKTOB (PU3UYECKOM HAIMpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YE€Pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME Ne(PUITMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — TIUIAHUPOBAHUE CBOETO pPA3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKPYXAIOLIYI Cpeny,
BO3MOXKHBIX T'JIO0OQIBHBIX ITOCICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIIbHBIC YHUBEPCAIBHBIC YUCOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBUS,  PETYJISTHBHBIC
yYHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBnle JJornueckue JelicTBUA:



BBISIBJSITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JI€AYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBSA3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOU (U3HUecKOou
3a/layu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB pELIEHMs, BbIOOp Hauboee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0OBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHy OIIBIT, HECIOMXKHBIM
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HA TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU TOUCKE H
orOope WHPOPMAIMKM WJIA JaHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTaBIICHUS
nHpoOpMaMu W HWIUIIOCTPUPOBATh pelIaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe HeiCTBHA:

B XO0JI€ OOCYXAeHMs Yy4eOHOro marepualia, pe3ysbTaToB Jab0opaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPEUICHHE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeabHOCTH OOIEHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOOHapyKUBaTh pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJUYHO MPENICTABISATh PE3YJIbTaThl BHITOJHEHHOTO (PU3MUYECKOrO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

NOHMMAaTh W WCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (PHU3MUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTIXKEHHUIO: paclpeleNaTh poiH, OOCYXIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalUsX, TPEOYIOIIMX
JUIS pelieHns (PU3nUecKux 3HaHUil;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHAMBUAYaJbHOE, NMPHUHITHE PEIICHHs B TPYIE, NMPUHATHE PEIICHUN
TpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aauu Win
IJiaHa HCCIEOBaHUS C Y4ETOM HMMEIOLIUMXCS PECypCcOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTIKEHHUSI  (HEJOCTHUKEHUS) Pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCSA CUTYyallul, YCTAHOBJCHHBIX OMIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroOro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUN (PU3NUECKUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTrOTO.

IMPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHMUS,
HAOI0/IeHNE, SKCIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS BellecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cuna, aedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllcHUsI, Tepefada JaBjiCHUS TBEPABIMU TelaMH, KUIKOCTIMU U
razamM, arMoc(epHOe JaBlicHHWE, IUIaBaHUE Tel, [PEBpaIICHUs
MEXaHMYECKOI SHEpPruu) MO ONHCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3MUECKUX  SIBIICHUW B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MpUMEPBI JIBUKEHUS C Pa3JIMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOU
NpUPOJIC, NECUCTBUE CUJIbI TPEHUSI B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE pPbIO, phluard B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
buzndeckue BETWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KUHETUYECKass W MOTEHIHaTIbHAsE YHEPTUsi), MPU ONKHCAHUU MPaBUIBLHO
TPakTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3YyeMbIX  BEJIMYMH, WX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYMHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJT (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMll NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpOil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemat) pacu€THele 3amadyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
dbopmybl, CBs3bIBarONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMyJIbl U MPOBOAUTH PAaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO PEIIUTh TPH TMOMOIIU
($u3NYECKUX METOAOB, B OTMCAHUM UCCIIEI0BAaHUS BBIICIATH IPOBEPSEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaxXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3ndecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMUCBhIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(@pPOBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMUMHBI OT
JIpYyrol ¢ HCMOJb30BAHUEM MPSMBIX HM3MEPEHU (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAN CONTPUKOCHOBEHUS TEJI, CHIIbI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CHUJIBI OT 00BhEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI
IJIaBaHusl TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM ~ y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHHs, CIeIysl MPEeaoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYCHHONM 3aBHUCHUMOCTH (U3MYECKUX BEIHYMH B BHUJE
MPEJIOKEHHBIX TaOMuIl U TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUila TPEHHS CKOJBKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAID(PUIIMEHT IMOJE3HOTO JeHUCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIEeAys NPEUIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHHH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpPMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIEeH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHUS PpA3MYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBOM HIM MOXET OBITH
HEJ0CTOBEPHOM;

WCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUI HAyYHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHUalbl,
pecypcbl cetd VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIMKU (PU3UUECKOTO COAEPKaHUS, B TOM



qucie MyOJIMYHO JAenaTh KPAaTKHE COOOIEHUS O pe3yJsibTaTax MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPAMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALlUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJladaMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIMX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JBM)KCHHC
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKHUE U
amop(HBIC TeJa, HACHIIICHHBIM M HEHACHIIEHHBIM Map, BIAXHOCTD
BO3MlyXa, TEeMIIepaTypa, BHYTPCHHSSI DHEPTHs, TEIUIOBOM JBUTATEINb,
AJIEMEHTAPHBIN JJICKTPUUSCKUMA 3apsiJl, HIEKTPUIECKOE T0JIe, TTPOBOTHUKH
U IUDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh sABJICHUS (TEIUIOBOE pacCIIUpEHHE W CKaThe, Tervlonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPU3AIUS TeJ, B3aUMOJICHCTBUE 3apsI0B, JEHCTBUS AJICKTPUUIECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3HYECKUX SBICHUUA B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOEC HATSHKCHUE W KaNWUIIPHBIC SBICHUS B TIPHUPOJC,
KpUCTa/UTBl B TIpupoje, usnydenwe CoiHIA, 3aMep3aHUEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs!, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emuite, OJIIPHOE CUSHUE, IPU 3TOM TEPEBOIUTh MPAKTHYECKYIO 3a/1a9y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMHCHIBATh M3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHyTPECHHSSI DHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJieNbHAsg TEIJIOEMKOCTh BEIECTBA, VyJEJbHAas TeIuioTa



IUIaBJICHUS, YJEJbHas TEIUIoTa NapooOpa3oBaHUs, yHAeNbHas TEIIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHHWE  BEllecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0 TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
¢u3nYECKUit CMBICT WCIOJb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIUHHIIBI
(¢u3nyeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KUHETHYECKOU TEOPUU
CTPOEHMSI BEIECTBA, MPUHLMUII CYNEPHO3ULMH TMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJid yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopol Ha 1-2 W3y4EeHHBIX CBOWCTBA (PUBMUECKUX SIBICHHIA,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a1adyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pElIeHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POpPMYyIIbI,
HEOOXOJuMble A €€ pelleHHs, MPOBOAMTH pPacu€Thl M CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKOMN BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE MCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh TMOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SBICHUNA WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISPHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU H3IYUYCHHH OT I[BETa U3JIydarollel (morjaomaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOJBI OT TEMIIEPATYphl KUIKOCTH U
IIOWAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
UIEKTPUYECKUX  3apsl0OB, B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TIOJ€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJSl Ha MPOBOAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYIUPOBATH
IpOBEpsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTIbITa U (POPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHOM MOrPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIMUUHBI OT
Ipyrol C HCHOJB30BAaHHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTD
COMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH MOIEPEYHOTO
CEUEHUs U YAEIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha MPOBOJHUKE,
UCCIIEOBAHNE IIOCJIEIOBATEIbBHOIO U IApaUIEIbHOTO  COEAVNHEHHMU
IPOBOJHUKOB): TUTAHUPOBATh WCCIEIOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenys MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3ysIbTaTaM MCCIEIOBaHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBAaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIeNysl MPEAo)KEHHOM MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHHUE BEJIUYUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMMBl JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX omucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUSI JTOMOB, TUTPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArpPEeBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPAHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUA O CBOMCTBax (DPM3MYECKUX SIBJICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTEeNb BHYTPEHHETO
CTOpaHHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JIIEKTPUUECKHX



Hernen ¢ nocjaeAoBaTeIbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMS (U3MUECKUX 3HAHUNA B TOBCETHEBHOM
JKU3HU I oOecneueHrst 6€301acHOCTH MpU o0palleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYIKAIOILEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TyTEM CpPaBHEHMUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAILUIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyYHO--TIOMYJISIPHYIO
JUTEepaTypy  (QU3MYECKOro COAEpXkaHMs, CIPaBOYHBIE MaTEepUabI,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHus, B TOM 4YHUCIE MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIEeIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXAATh BHICTYTUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33Jja4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITENIbHOCTH TPYIIIBI, BEICTPANBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSITHS: CHUCTeMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JIBMXKCHUS, Jaedopmalius
(ympyrasi, mjiactaudeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPAa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPHI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
M30TOIIbI, SiZIEPHAsl SHEPTETUKA;



paznuuath sBJICHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE ABUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPYKHOCTH, B3AaUMOJICHCTBUE
TeJ, peaKTUBHOE JBHXKEHHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYXKJCHHbIE KOJieOaHWs), PE30HAHC, BOJIHOBOE JIBHKEHUE, OTPaKECHUE
3ByKa, MNPSAMOJIMHEUHOE PAaCHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHHUE OEJIoro CBETa B
CIIGKTp M CJIOKEHHE CIIEKTpPaJbHBIX LIBETOB, JHUCIEPCUS] CBETAa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
W3JIYYEHHS ) 10 OMMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBHITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SBICHUU B
OKpYyJ)XKaroleM MHpe (B TOM 4YHuclie (PU3NUeCKue SBJICHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JIBUKEHHE TJIAaHET COJTHEUYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBE€Ta TE,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPaduOJICTOBOTO W  PEHTTCHOBCKOTO H3JIYUYCHHHM, €CTECTBEHHBIM
paIuoaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PaTuOaKTHBHOE H3IIyUCHUE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PATUOAKTUBHBIX M3JIYYEHHM Ha
OpraHuW3M 4YeJIOBEKAa), MPHU STOM MEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUSCKHUX
SIBIICHUM;

OMMCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UUECCKUE SIBJICHUS, UCIOJIb3YS
¢dbuznyeckre BEMMYMHBI (CpEIHSsi M MIHOBEHHas CKOPOCTh Tella MpHU
HEPABHOMEPHOM JIBUKECHUU, YCKOPEHHE, MEPEMEIICHUE, MYyTh, YIIOBas
CKOpPOCTb, CHJIa TPEHHUs, CHJIA YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIAQJEHUS, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHJIBI,
MEXaHM4YecKkass paboTa M MOIIHOCTb, TOTEHIMAIbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAJIbHAS YHEPTUST CHKATOU
MPYXUHbI, KUHETUYECKAs DJHEPrusi, IOJHAsA MEXaHWYeCKas >HEprus,
MEePHOJT M YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTe/lb MPEJIOMIICHUS Cpe/ibl), IPU OMUCAHUHU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEMbIX BEJIWYHWH,
0003Ha4YeHUsI W E€AUHUIIBI (U3UYECKUX BEJIUYUH, HAXOAUTh (hOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYI0 BETUYHMHY C JAPYTHMMH BEIUYHHAMH,
CTPOUTH TpaPrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIECCHI,
WCIMOJIb3ys 3aKOH COXPAaHEHMS SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,



IOPUHLIUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
NPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOI0 M MAaCCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (OmMparoluecs Ha CcuUcTeMy U3 23
YpaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTH TOJYUYEHHOTO 3HA4YeHUsA (pu3mdeckon
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJICOaHUM, MPSAMOJIMHEHHOE pacIpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IUTOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOWparomiei
JWH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(GbopMyIIHpOBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeHee 3HAaYeHHE H3MEpAeMON BelIMuMHbBl ((POKYCHOE paccTOsHUE
cobuparomieil  JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



P PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIia MaJeHUs W yria MpeIoMJICHHs OT yIiia
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl IOJYYEHHOM 3aBUCHUMOCTH
¢buznyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTb M YCKOpDEHHME Teja IIpU pPaBHOYCKOPEHHOM JBUXECHHH,
YCKOpEHUE CBOOOJHOrO MaJeHUus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYeCKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOMpaTh 3KCHEPHUMEHTAIbHYIO YCTaHOBKY HU
BBITIOJHATh M3MEPEHHS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIT;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHMUYECKUX YCTPOWCTB C OMOpOM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03MMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

UCTIONTb30BaTh CXEMBI M CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YeOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie M cOOMparoLIei JIMH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJi1 oOecriedeHus: 0€30MacHOCTU MPHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYIKAIOLLEH CPEIE;



OCYIIECTBIISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACpKAHUS B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTU OMpeeNIeHUs] JOCTOBEPHOCTH MOyYEHHON MH(POpPMAIIMN Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTENIbHBIX UCTOYHUKOB;

UCITIOJIb30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO
JUTEepaTypy (PHU3UYECKOTO COACpX aHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcesl cety IHTepHET, BiIaieTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATENIbBHOCTH, IIPU  3TOM TPAaMOTHO  MCIOJIb30BATh  W3YYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTale ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanmeHnoBaHMe pa3ae/ioB U TeM
Ne i/
NporpamMmbIl

KoauuecTBO 4acoB

Bcero

Paznen 1. ®usuka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa

DJIeKTpPOHHbIe (LM (ppOBbIE)
o0pa3oBaTe/IbHbIE PecypChl

1.1 dusuka - Hayka 0 IPUPOIE 2 buGnuorexa [IOK
) Y PHpOA https://m.edsoo.ru/7f416194
b K
1.2 dusnyeckue BETUINHEI 2 noamotexa O
https://m.edsoo.ru/7f416194
. bubnunoreka LIOK
1.3 EcrecTBeHHOHay4HbBI METO/ MO3HAHUS 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHavyabHbIe CBeeHUS] O CTPOEHHUH BellecTBa
bubnmorexa LIOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOJIECTBUE YaCTHIL] ’ bubmuorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
2. A 2
3 TPETATHbIC COCTOAMMA BEMeCTRa https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
but6mmorekxa [IOK
3.1 MexaHnuueckoe IBHKECHUE 3
A https://m.edsoo.ru/7f416194
b K
3.2 Nuepuus, macca, IIIOTHOCTH 4 nosmorexa O

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




bu6nmmoreka [IOK

33 Cuna. B 14
. Bt et https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmnoreka HOK
' TEJIaMHU, ) KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmiorexa OK
https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.3 A 6
TMOChEpHOE AaBCHHe https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U T'a3a Ha 7 bubmuoreka [{OK
' MOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora nu MoHOCTDH. JHeprus
bu6nmorexa LIOK
1 P
> a60Ta 1 MONHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
2 I1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
5.3 Mexanuueckasi JHeprus 4 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
[ToBTOpeHue 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KVIACC

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

Ne i/

Pasznen 1. TenyioBBIE SIBJICHUA

KoauuecTBO 4acoB

Bcero

JyiekTpoHHbBbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

1.1 CrpoeHue u CBOWCTBA BEIIECTBA 7 bu6mumoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemnioBkIe TTpoOLIECCHI 21 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
DIIEKTPUYCSCKUE 3apsIbl. 3apsiKEHHBIC
2.1 P p UH P 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
TeJla U UX B3aMMOJICHCTBHE
2.2 [ToCTOsIHHBIN 3JIEKTPUYECKUI TOK 20 bubnnoreka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBJICHUS 6 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHasi UHIAYKIUs 4 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
[ToBTOpEHHE 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

Ne i/

Pa3zgea 1. Mexanuueckue siBJICHUA

KoauuecTBO 4acoB

Bcero

JyiekTpoHHbBbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

MexaHu4deckoe JABHMKCHUEC U CIIOCOOBI

1.1 10 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
€ro ONucaHus
1.2 BsaumoneiictBue Ten 20 bu6nmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbBI COXpaHEHUs 10 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJHBI
2.1 Mexanudeckue KojieOaHus 7 bubnmuoreka [{OK https://m.edsoo.ru/7f41a4a6
22 MexaHnuyeckue BOJIHbL. 3BYK bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DiiekTpoMarHuTHoOE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHbI
DIEeKTPOMarHuTHOE MoJe U
3.1 p 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
ANEKTPOMArHUTHBIE BOJHBI
Hroro no pazgeny 6
Pa3nea 4. CBeToBbIe SIBJICHHUS
4.1 3aKOHbI pacIpOCTPAHEHUS CBETa 6 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 bubnmuoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 5. KpanroBbie ABJICHUS




I/ICHYCKaHI/Ie " IIOTJIOEHUE CBETA

5.1 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHnue aToOMHOTO sijipa bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
I1 06006
6.1 OBTOPEHHUE H OBODIICHHE COACPANIA 9 bu6nmoreka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 knace
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
ara uudgposbie
Ne i/m Tema ypoka A bp
Bcero U3ydeHus o0pa3oBaTtejibHbIE
pecypchl
| ®dusnka — HayKa o npupojie. JABieHus | bubnnorexa [JOK
IIPUPOIBI https://m.edsoo.ru/ff0alde0
bubmuoreka [{OK
2 OuU3NYECKUE SBJICHUS 1 H
https://m.edsoo.ru/ff0alde0
bubnuoreka [{OK
3 @u3nYecKue BEIMYHUHBI U UX H3MEPEHUE 1
https://m.edsoo.ru/ff0alde0
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl TPU MOMOIIH KUIKOCTHOTO 1 bubmmorexa [TOK
patypiTip | https://m.edsoo.ru/ff0alde0
TepPMOMETPA U TATIYNKA TEMITePaTyPhI
Mertoasl Hay4yHOTO 1o3HaHus. OnucaHue
5 (U3MYECKUX SIBICHUN C TIOMOIIBIO 1 bubnmorexa [IOK
. https://m.edsoo.ru/ff09f72a
Mojelen
VYpok-uccnenosanue "IIpoBepka runoTess:
6 JAJIBbHOCTD MOJIETA AapUKa, MYIIEHHOTO | but6mmorekxa [IOK
TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OOJIbIIIe https://m.edsoo.ru/ff0alde0
BbICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
P bubanoreka IJOK
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE |

BEIECTBA

https://m.edsoo.ru/ff09fe0a




bubnmoreka [IOK

3akoH ['yka

8 BIDKCHUE YaCTHI] BEICCTBA
A HBet https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HaOJIIOIEHUIO TEIUIOBOTO PACIIHPEHUS bubmmorexa LOK
A p p https://m.edsoo.ru/ff0alde0
ra3oBy
10 ArperatHbsle COCTOSIHUS BEILIECTBA bubmmorexa LOK
p t https://m.edsoo.ru/ff0alde0
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bobl. O000IIEHNE 110 pa3Ieny bubnnorexa [JOK
«IIlepBoHauyaabHBIE CBEACHUSA O CTPOCHUHU https://m.edsoo.ru/ff0a0378
BEIISCTBAY
12 MexaHn4deckoe ABUKEeHHUE. PaBHOMEpHOE 1 bubmuoreka [{OK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bub6 K
13 CxopocTb. EqunuIibl CKOpocTH nommotexa HO
https://m.edsoo.ru/ff0a079¢
14 Pacuer myTu u BpeMeHU ABMKEHUS bubmorexa LHOK
y p g https://m.edsoo.ru/ff0a0ac4
bubnmorexa LIOK
15 Nuepnus. Macca — Mepa MHEPTHOCTH TEll
pit p P https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubmuoreka [{OK
00BEMA Tesa MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IUIOTHOCTHU TBEPJIOTO TEJIA»
13 Pemenne 3anau mo teme "I1MOTHOCTH but6mmoreka [IOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuia kak XapakTepucTuka
. bubnuoreka [{OK
19 B3aumoeiicTBus Ten. Cuina ynpyrocT.

https://m.edsoo.ru/ff0alde0




JlaGopaTopHas paborta «3yueHue

bu6nmoreka [IOK

20 3aBUCUMOCTH pacTsbkeHus (nedopmanuu
P EH dopmat) https://m.edsoo.ru/ff0alde0
MPY>KUHBI OT MPUIIOKEHHON CUITBD»
bu6 e OK
21 [[AIBnenue Tsrorenus. Cua TsHKECTH nosmorexa I
https://m.edsoo.ru/ff0alde0
CBs3b MEXKy CUJION TSKECTH M MacCOM
bu6nmoreka [IOK
22 Tena. Bec Tena. Pemntenue 3amad mo teme
https://m.edsoo.ru/ff0al778
"Cuna tspxectu"
2 Cuiia TKeCTH Ha APYTrUX IJIaHeTax. bubmmoreka [JOK
DOU3nYEeCKrEe XapaKTEPUCTUKH TLIAHET https://m.edsoo.ru/ff0al1502
bubmmoreka [JOK
24 N3amepenue cun. JJlunamomerp nommorexa [
https://m.edsoo.ru/ffO0al8cc
bub OK
25 Bec Tena. HeBecomocth nosmorexa [
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 110 bubmuoreka [IOK
OIHOM npsiMOM. PaBHOAENCTBYOIIAS CHJT https://m.edsoo.ru/ff0ala70
7 Pemenue 3anau mo teme bub6nmorexa LIOK
"PaBHoaeiicTByromnias cui" https://m.edsoo.ru/ff0alde0
)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT bu6muoreka [IOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN
30 Pemenue 3agad Ha onpeneneHue but6mmoreka [IOK
PaBHOJECUCTBYIOLIEN CHJIIBI https://m.edsoo.ru/ff0alde0
3l Pemenue 3agau mo temaM: «Bec Tenay, bu6nunorexa LIOK

«I"paduueckoe nzo0paxxeHue Cu,

https://m.edsoo.ru/ff0alde0




«Cuiibl», «PaBHOJICUCTBYIOIIAS] CHID)

KonrponsHas pabora o remam:
«MexaHn4deckoe ABMKeHHe», «Macca,

bubnunoreka LIOK

32 IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe https://m.edsoo.ru/ff0alde0
n3o0pakeHue crn, «CUmbhy
13 Hasnenue. CriocoObl yMEHbBIIICHUS U bubmmoreka [JOK
YBEJIIMYCHUS NABJICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHHS bubnnoreka [JOK
rasa oT 00bEma, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPALIMU TEIAMHU, bubnunoreka LIOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE bubmmoreka [JOK
JNIEUCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4 no teme «/laBieHue B bubmuoreka [{OK
SKHUIKOCTH U raze. 3axoH Ilackamsy https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 Coobuiarontnecs cocy bt https://m.edsogru/fan297O
39 IMuapaBnuueckwuii mpecc bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. IlopiiHeBo# KUIKOCTHBIN bubmuoreka [IOK
HacocC https://m.edsoo.ru/ff0a3136
41 ATmochepa 3eMiIM U IPUYKHBL € bu6muoreka [JOK
CYILIECTBOBAHMUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmocdepHoe gaBiieHue ngg;;fg;gﬁ/};foazbsa
43 N3mepenne atmocepHOTo TaBICHUS. bubnuotexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK




BBICOTEI HaJl YPOBHEM MOPA

Bbapomerp-anepoua. AtmocdepHoe

https://m.edsoo.ru/ff0a2fc4
bubnunoreka LIOK

45
JIABJICHUE HA PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo Teme " AtmochepHoe bubnmnoreka HOK
nasiienue" https://m.edsoo.ru/ff0a3136
JeiicTBuE )KUIKOCTH U Ta3a Ha
bub6nmoreka [IOK
47 MOrPYKEHHOE B HUX TEJI0. ApXUMeI0Ba
https://m.edsoo.ru/ff0a3276
cula
JIaGoparopnast padora «Onpenenenue
48 BLITanKHBEIO 5171 CHUJIBI ef?CTB IOIIEH Ha bubmorexa HOK
B Al yrom https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KHUIKOCTh)
Jlaboparopras paboTa 1mo Teme
49 «HMccnenoBanue 3aBUCHMOCTH Beca Telia B bubnunoreka LIOK
BOZIE OT 00bEMA MOTPYIKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YaCTH TEIay
bubmmoreka IIOK
50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JIaGoparopnas padora "KoHcTpyupoBaHue
51 a COI\I/I)GT : I/IJ'II/II;OHC 5 OBaEZIeIJ)Io KU U bubmorexa HOK
P p . TPyHp . ”21 https://m.edsoo.ru/ff0a3a96
onpeeneHue e€ rpy30nobEMHOCTH
Pemenne 3amau mo temaM: «IImaBanme
52 cynoB. BozayxonnaBanuey, «JlaBnenue bubmorexa HOK
YHOB. y L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonrtponsHas padora no teme «/laBnenue bubmuorexa [IOK
TBEPABIX TEJ, )KUAKOCTEU U ra30B» https://m.edsoo.ru/ff0a3a96
bubnunotexa LIOK
54 Mexanunueckas pabora
P https://m.edsoo.ru/ff0a3f82
55 MomHoCTb. EAMHUITEI MOIITHOCTH bubnuoreka [{OK




https://m.edsoo.ru/ff0a3f82

56 Ypoxk-uccienoanue "Pacuétr MOIIHOCTH, bubnmnoreka HOK
pa3BuUBaeMoOM pH Mo IbEME 1o JiecTHULE" https://m.edsoo.ru/ff0a3a96
57 [Ipocteie Mexanu3mbl. Peryar. PaBHOBecue bubnmoreka [JOK
CHJI Ha pblyare https://m.edsoo.ru/ff0a3a96
Peruaru B TexHuke, OBITY U IPUPO/IE.
Y HHpHP bubnunoreka LIOK
58 Jlaboparopuas padota «VccienoBanue
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3agad mo teme «YcinoBus bubnuoreka [{OK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro aecTeus
bubmuoreka [{OK
60 MexaHu3ma. Jlaboparopnas padora
. https://m.edsoo.ru/ff0a3a96
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»
61 Pemenue 3amau mo teme "Pabora, bubnunoreka LIOK
MotuHoctb, KIT/" https://m.edsoo.ru/ff0ad4c48
& Mexanundeckas sHeprusi. Kunernueckas u bubnnorexa [JOK
MMOTEHIMAIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU bubmmorexa [TOK
P P https://m.edsoo.ru/ff0ad360
YPOK-2KCIIEPUMEHT IO TEME
"DKcnepUMEeHTalIbHOE OIpeIETICHHE
. bubnuoreka [{OK
64 W3MEHEHUS KUHETUIECKON 1
. https://m.edsoo.ru/ff0a3a96
MOTEHITUATBFHOW SHEPTHH MPU CKAThIBAHUT
TeJa IO HAKJIOHHOM IIJIOCKOCTH"
65 KonrtponsHas pabora o teme «Pabora u bubmuorexa [IOK
MOIIHOCTb. DHEPTUS» https://m.edsoo.ru/ff0a3a96
66 [ToBTropenue. PaboTa ¢ TekcTaMu 1o TeMe bu6muoreka [JOK

"MexaHnyeckoe IBIKeHue"

https://m.edsoo.ru/ff0adee6




[ToBTOopenue. Pabora ¢ TekcTaMu 1o Teme

67 "JlaBneHue TBEPABIX TEJI, KUIKOCTEN U 1 bubmmorexa [TOK
. PA > A https://m.edsoo.ru/ff0a4ffe
ra3os
68 [ToBTOpenue. Paborta ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"Pabora. MomHoCTh. DHeprus" https://m.edsoo.ru/ff0a3a96
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne i/m Tema ypoka Aara wHppoBLIe
Bcero HU3y4eHust o0pa3oBaTe/IbHbIE
pecypcsl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIC 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aToOMOB U MOJIEKYJT 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a86ae
3 Mogenu TBEPIOTO, JKUJKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO
4 ¥ ra3000pa3HOro COCTOSIHUM BEILeCTBa Ha | bubnuoreka [IOK
OCHOBE IOJI0KEHUI MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a86ae
KMHETUYECKOU TEOPUH
bu6mmoreka [JOK
5 Kpucrannuueckue u amopHble Tena 1 hitps-//m.cdsoo.ru/f0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpEeHHE U CKaTUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEPATYPBI CO | bubnnoreka [JOK
CKOPOCTBIO TEIJIOBOI'O JBMKEHUS YaCTHUL] https://m.edsoo.ru/ff0a86ae
9 Buytpennsist sneprus. CriocoOst 1 bubnnoreka [JOK
W3MEHEHUSI BHYTPEHHEN SHEpruu https://m.edsoo.ru/ff0a5c60
10 Bunae! Tennonepenaun 1 bubnuotexa [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIIOJIb30BAHHUE TEIIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MaTepUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonuuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIII0BOTrO OaaHca. bubnnorexa [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas padota "Hccienoanue
patoprazp bubmuorexa [JOK
14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBAaHUU
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BOJIBI
Pacuer konuyecTBa TEIOTHI,
15 HEO0OXOAMMOTO /IJIsi HarpeBaHUs Teja U bubmmorexa [TOK
A A P https://m.edsoo.ru/ff0a86ae
BBIJICJIIEMOTO UM TPU OXJIAXKICHUU
16 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
YAEJIbHOU TEMJI0EMKOCTH BemlecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUIMBa. Y IeJbHas TEIIoTa bubnuotexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InmaBnenue n oTBEpAEBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHASI TeIUIOTa Bubmmorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlaGopatopHas pabora "OnpezneneHue bubmuoreka [IOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIEHCALINS. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
o1 Kunienne. Y nenpHas Temmiora bu6mmnoreka [JOK

napooOpa3oBaHUs U KOHICHCAIIUH.

https://m.edsoo.ru/ff0a786¢




3aBUCHMOCTh TEMIIEPATYPhI KUIICHHS OT
aTMoc(hepHOro JaBICHHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas

22 a0ota "OnpeneiieHre OTHOCUTEILHOM buGnnorexa LIOK
P P " https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3/yXa
3 Pemienue 3a1au Ha onpeneneHue bubmmoreka [JOK
BJIQ&YKHOCTH BO3yXa https://m.edsoo.ru/ff0a86ae
[TpuHIMIBI PaOOTHI TEIJIOBBIX IBUTATEICH.
24 HZ OBasi T p61/1Ha JBurareinb bubmmorexa [TOK
P P ’ https://m.edsoo.ru/ff0a86ae
BHYTPEHHETO CrOpaHuUs
75 KIIJI rennoBoro aurareis. TemnaoBeie bubmuorexa [JOK
JIBUTATEIM U 3alIUTa OKpykKarolel cpebl https://m.edsoo.ru/ff0a7c7c
2% 3aK0oH COXpaHEHUs U IPEBPAILICHUS bubnuorexa [JOK
SHEPrUM B TEIUIOBBIX MPOLECCaX https://m.edsoo.ru/ff0a86ae
IToaroroBka K KOHTPOJILHOHW padoTe 110
27 teme "TeroBbie ﬂBJI?ICHI/ISI I/I?I,)MGHGHI/IG bubmmorexa [TOK
L ., https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSIHUI BEIIECTBA
KonTponbhas pabota no teme "Temnnossie
28 }IBJ'IeIfI/IH I/IsM:HeHI/Ie arperaTHbIx bubmmorexa [TOK
N y P https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BEIIeCTBa
79 Onektpuzanus ten. /[a pona bubnuorexa [JOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a86ae
30 Ypok-uccnenoBanue "DIeKTpuzanus Tei bubnmuorexa [JOK
WHIYKIWEN U IIPU CONTPUKOCHOBEHUHN" https://m.edsoo.ru/ff0a86ae
a1 B3aumopeiicTBre 3apsKeHHBIX Tell. 3aKOH bubnmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
3 DnekTpuueckoe nose. HanpsxkeHHOCTh bubnuotexa [JOK

SJICKTPUYCCKOTO ITOJIA. HpI/IHLII/IH

https://m.edsoo.ru/ff0a8a0a




CYTIEPIO3UINH SJICKTPUUECKUX TOJIEH

3 Hocurenu snexkTpudeckux 3apsiioB. bubmumoreka [IOK
DnemeHTapHbI 3apsia. CTpoeHue aroMa https://m.edsoo.ru/ff0a3a96
34 [IpoBOgHMKY U TNUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUs INEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB bubnunorexa [HOK
JJIEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
36 cyuiectBoBaHusl. MicTouHUKN bubmmorexa LOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlercTBHUS SIIEKTPHUYCCKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
bu6mmoreka [IOK
38 AJIEKTPUYECKOTO I10JIsl Ha IPOBOJAHUKH U
" https://m.edsoo.ru/ff0a3a96
JIUAJIEKTPUKU
39 DIIeKTPUUYECKHUI TOK B METAJIIaX, bubnnoreka [JOK
KHMAKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIE bubnmnorexa [JOK
4acTH https://m.edsoo.ru/ff0a3a96
41 Cwiia Toka. JlabopatopHas pabora bubnuotexa [JOK
"N3MepeHue U peryJIupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpspkeHue. BonbTmeTp.
" bubmuoreka [IOK
42 JlaGopaTtopHas pabota "M3mepenue u
" https://m.edsoo.ru/ff0a9%e14
pETYIUpPOBaHNE HATPSKCHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y AEIBbHOE bubnmoreka [JOK
COIIPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopatopHas paboTa "3aBUCUMOCTb bubnnorexka [JOK

SJICKTPUYCCKOTO COIIPOTUBJIICHHUA

https://m.edsoo.ru/ff0aa738




IPOBOIHUKA OT €ro JUINHBI, IUIOIIAN
NONIEPEYHOr0 CEUYeHus U MaTepuana”

3aBUCHUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bubmuorexa [JOK

45
3akon Oma 15 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlabGopaTtopnast pabora "HccnenoBanue

46 3aBUCHMOCTH CHJIBI TOKa, UAYILIEro Yepe3 bubmmoreka [JOK
pE3UCTOP, OT COIIPOTUBJICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”

A7 ITocnenoBaresbHOE U apaJUIEIBHOE bu6mmoreka [IOK
COE€UHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0a86ae
JlaboparopHas paboTta "IIpoBepka npaBuna

43 CJIOKEHHUSI HAIPSHKSHUN TTPpU bubnnoreka [JOK
[IOCJIEIOBATEIILHOM COCAUHEHUH JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos"

JlaboparopHas paboTta "IIpoBepka npaBuna
PATOPHATP POBEpa P bu6mmorexa [IOK
49 JUISL CUJTBI TOKA TIPH MapajuieIbHOM
R https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
Pemenue 3a1au Ha MpUMEHEHUE 3aKOHA
50 OmMa 1St pa3IUIHOr0 COeTUHEHUS bubnmorera [TOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB

51 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA. bubnnoreka [JOK
3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenexnue

52 a60TpH " Ilz/IOHII-II)OCTI/I JJEeK pnquKoro bubmmorexa [TOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYecKHe e U MOTpeOuTenn

P . P bubnuotexa [JOK

53 3IIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe

3aMbIKaHHUC

https://m.edsoo.ru/ff0ab660




[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIeKTPUUECKHE 3aps/Ibl.

bu6mmoreka [IOK

>4 3apsoKeHHbBIE Tela U UX B3aUMOJICUCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIM 7€KTpUYECKU TOK"

KonTponbhas pabota no teme

55 "DnexkTpudecKue 3apsaabl. 3apsSKEHHbIC bubnnoreka [HOK
TeJla U UX B3aumoercTBud. [locTostHHbIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUHN TOK"

56 [TocTostHHBIE MATHUTHI, UX bu6mmoreka [IOK
B3aUMOJICUCTBUE https://m.edsoo.ru/ff0a86ae

57 VYpok-uccnenosanue "M3yuenue nonei bubnuorexa [JOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

53 MaruauTHoe nosie. MarHuTHOE 110JIe 3eMITH bubmuorexa [JOK
Y €ro 3Ha4YCHHE VIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarauTtHoe nose

59 3JIEKTPUYECKOTO ToOKa MaruuTHoe nose bubmmorexa [OK

https://m.edsoo.ru/ff0ac1d2
KaTYLIKH C TOKOM
[IpuMeHeHne >IeKTPOMArHuTOB B TEXHUKE.

60 JlaGopatopHas pabota "HU3yueHue bubnnorexka [JOK
JIEUCTBUS MAarHUTHOTO TOJIS1 HA MIPOBOJHUK https://m.edsoo.ru/ff0ac74a
¢ TokoM"

DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonp30BaHue 3IEKTPOIBUTATEICH B

61 TEXHUYECKUX YCTPOMCTBAX U HA bubnnoreka [JOK
Tpancnopre. JlaboparopHas pabora https://m.edsoo.ru/ff0ac86¢c
"KoHCcTpyupoBaHHe U U3ydeHHE pabOThI
ayIeKTpoaBUraTesns”

62 OnbiTel @apazes. 3akoH bubmmorera [IOK

https://m.edsoo.ru/ff0a86ae




3JIEKTPOMarHuTHOM uHayKIuu. [IpaBuio

Jlenna
OnekrporerHepatop. CriocoObl MOTydeHUs
P pw P Y bubmuorexa [JOK
63 3JIEKTPUYECKOW SHEPTUU. DIEKTPOCTAHIINHI 1
https://m.edsoo.ru/ff0a86ae
Ha BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTHU
[ToaroroBka K KOHTPOJIBHOM paboTe MO
" bubmuorexa [JOK
64 TeMe "DJIEeKTPUUECKUE U MarHUTHbBIE 1
" https://m.edsoo.ru/ff0a86ae
SBIICHUS
65 KonTtponpsHast pabora o Teme | bubnuoreka [IOK
"DJIeKTPUYECKUE U MATHUTHBIC SIBIICHUS " https://m.edsoo.ru/ff0acb14
66 [ToBTOopenue. PaboTa c TekcTaMu 1o TemMe | bubnnoreka [JOK
"TennoBsle ABICHUS" https://m.edsoo.ru/ff0accSe
67 [ToBTropenue. Pabora ¢ TekcTamu o Teme | bubnnorexa [HOK
"ITocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 [ToBTOpenue. Pabota ¢ TekcTamu 1o Teme | bubnuoreka [IOK
"MarauTHbIC SBJICHHAS" https://m.edsoo.ru/ff0a3a96
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
ara udppoBbie
Ne i/m Tema ypoka A i pp
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
pecypchl
| Mexanudeckoe JABMxeHUe. MarepuanbHas | bubnmoreka [JOK
TOYKa https://m.edsoo.ru/ff0ael176
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO JIBUKCHUSA https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1
https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMonHeitHoe
bubmuorexa [JOK
4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1
https://m.edsoo.ru/ff0ael76
CKOPOCTb
5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnnorexka [JOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 aBHOYCKOPEHHOTO JBIKeHus. ['padpuk 1 bubmmorexa [TOK
p yeKop a P https://m.edsoo.ru/ff0ae176
CKOPOCTH
JlaboparopHnast pabora "OnpeneneHue
7 CKO peHI/ISII) Tenzl;J npu aBHOpCKO €HHOM 1 bubmorexa HOK
YCIop PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBMOKCHUH 110 HAKJIOHHOM TUIOCKOCTH
bubmuorexa [JOK
8 CsobOoanoe magerue Teia. OnbITel [anumes 1
A A https://m.edsoo.ru/ff0ael176
PaBHOMEpHOE NBHXEHUE 110 OKPYKHOCTH.
P by . bubmuorexa [JOK
9 [Tepuon u wactora obpamenus. Jlnneiinas 1

U yTJII0Basi CKOPOCTH

https://m.edsoo.ru/ff0ael176




bu6mmoreka [IOK

10 Hentpoctpemrenbioe yckoperine https://m.edsoo.ru/ff0ael176
N bubmmoreka [JOK
11 [TepBrlii 3ak0H HproTOHA. BEKTOP CHIIBI https://m.edsogru/fane6l2
12 Bropoii 3akoH HeroToHA. bubnuorexa [IOK
PaBHOpelicTBYIOIIAA crita https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akon Herorona. Cynepno3unus bubnnoreka [HOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroTona https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Crna ynpyrocru. 3axon I'yka https://m.edsocIJ_.Iru/fanecaZ
16 Pewrenue 3amau no reme «Cuia ynpyroctu» bubmorexa LHOK
https://m.edsoo.ru/ff0afe36
17 Jlaboparopnast pabota «Onpezenenne bubnuoteka [JOK
JKECTKOCTH MPYKHUHBD» https://m.edsoo.ru/ff0aee28
bubnuoteka [JOK
18 Cra Tpenus https://m.edsocl)_.lru/fanﬂ 38
19 Pemrenue 3anau no reme «Cuia TpeHUs» bubmorexa HOK
https://m.edsoo.ru/ffO0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnuoteka [JOK
Kod(duUIleHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3amay mo reme "3aKOHBI bubmuorexa [JOK
Herorona. Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO bubnnorexa LIOK
https://m.edsoo.ru/ff0af044
MaJICHUs
23 Ypok-koHpepenus "JIBmkeHne Ten bubnmoreka [JOK




BOKPYT IPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). 'amaktuxu"

https://m.edsoo.ru/ff0afe36

24 Pemenne 3amau mo teme "Cuna TSDKECTH H bubmuorexa [JOK
3aKOH BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
)5 IIepBas kocMHu4ecKast CKOPOCTb. bubnunoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuabHOM TOUKH.
26 AbcomoTHO TBEpAOE Teno. PaBHOBecHe bubnnoreka [HOK
TBEPAOTO TeJa C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalieHus
bubmuorexa [JOK
27 MowmeHnT cuibl. LleHTp TsoxecTn
Henp https://m.edsoo.ru/ff0afe36
73 Pemenne 3agau o Teme "MOMEHT CHUIIBI. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOH padoTE 110
29 TemMe "MeX&HI/I‘IeCK(I))e BI/I)I(CEI/I@ bubmmorexa [OK
. "'H ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbhas pabota no teme
" bubnuoteka [JOK
30 Mexanuyeckoe IBUKEHUE.
. " https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
bu6nmoreka [JOK
31 COXpaHEHUs UMITyJIbCa. YIIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBUE
3 Pemenue 3agaud nmo reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnus "PeakTuBHOE bubmuorexa [JOK
JBUKEHHE B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0ae176
34 Mexanudeckas padoTa U MOIITHOCTh bubmuotexa [JOK




https://m.edsoo.ru/ff0b0a84

PaGota cuibl TSKECTH, CUITBI YIPYTOCTH U

bu6mmoreka [IOK

35
CHJIBL TPEHUA https://m.edsoo.ru/ffOb0db8
JlabopaTopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TPU PABHOMEPHOM bubnmoreka [JOK
JBH>KEHUU TeJla 10 TOPU30HTAIBLHON https://m.edsoo.ru/ff0ael176
MTOBEPXHOCTU»
37 Cs13b dHEprun U padoThl. [loTeHIMabHAS bubnuorexa [JOK
JSHEPrus https://m.edsoo.ru/ffOb21fe
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU SHEPrUHn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXaHHUKE bubmmorexa [IOK
p p https://m.edsoo.ru/ffOb21fe
40 Jlaboparopnas pabota «3ydyeHue 3akoHa bubnnoreka [JOK
COXpaHEHUs DHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBMIKEHUE U €0 bu6mmoreka [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatomue kojiebanus. BeinyX/1eHHbBIE bubnuoteka [JOK
Kosebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
. . bubmuorexa [JOK
43 MatemaTuueckuil U Ipy>KMHHbBIN MasiTHUKU
https://m.edsoo.ru/ff0b21fe
VYpok-uccienoBanue «3aBUCUMOCTh
. bubnmoreka [JOK
44 nepuoja KojebaHui OT KECTKOCTH
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»
45 [IpeBpariieHre SHEPTUN TPU MEXAHUUECKUX bubnmoreka [JOK
KoJeOaHusIX https://m.edsoo.ru/ffOb2 1fe
46 JlaGopatopHnas paborta «OnpeneneHue bubnnorexka [JOK

YaCTOThI U IICpHUOaa KoJIeOaHuI

https://m.edsoo.ru/ffOblaec




IPY>XUHHOI'O MasiTHUKaA»

Jlaboparopuas pabota «IIpoBepka

bubmuorexa [JOK

47 HE3aBUCHUMOCTH IIEpHOaa KoJieOaHU rpysa,
PHOA 124 https://m.edsoo.ru/ff0b197a
MOABEUIEHHOT'0 K HUTHU, OT MacChl Ipy3a»
Mexanuyeckue BojHbl. CBOMCTBA
48 MEXaHU4eCKHUX BOJIH. [IponosbHbIE U bubmorexa HOK
P https://m.edsoo.ru/fOb21fe
MONEPEYHbIE BOJIHbI
Ypok-koudepenuus "MexaHnueckue
49 B(E)JIHI)I B Tg)é p)IOM tene. CelicMuueckue bubmmorexa [TOK
. P ' https://m.edsoo.ru/ff0b21fe
BOJIHBI
50 3ByK. PacnipocTpanenue u oTpaxkeHue bubnnoreka [HOK
3ByKa https://m.edsoo.ru/ffOb21fe
51 Ypok-uccnenoanue "Habmonenue bubnuorexa [JOK
3aBUCUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI" https://m.edsoo.ru/ffOb21fe
50 I'poMKOCTb 3ByKa M BBICOTA TOHA. bubnuoreka [IOK
AKyCTUYECKUI PE30HAHC https://m.edsoo.ru/ffOb2 1fe
53 Ypok-koHpepeHus "YapTpa3Byk u bubnmnorexa [JOK
nH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo
54 TeMe "3aKOHbI COXpaHEeHUs. MeXxaHuueckue bubmorexa HOK
P " ' https://m.edsoo.ru/ff0b25t0
KoJie0aHus U BOJHBI
Kontponbras padoTa mo teme "3akoHbBI
55 coxpaHeHus. MexaHn4eckre KojaeOaHus u
BOJTHBI"
56 DNEeKTPOMarHuTHOE ToJIe. bubnmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
N bubmuorexa [JOK
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/ff0ael176




Ypok-koupepennus "[lkana
3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue

bu6mmoreka [IOK

58 .
DJIEKTPOMATHUTHBIX BOJIH JUISL COTOBOU https://m.edsoo.ru/ffOb2fe6
cBs3u"
Ypoxk-uccienopanue "M3ydyeHue CBOUCTB
bu6mmoreka [IOK
59 3JIEKTPOMATrHUTHBIX BOJIH C IOMOILBIO
" https://m.edsoo.ru/ffOb2c6c
MOOUITBEHOTO TelIedoHa
60 Pemenue 3anau Ha onpeeneHne 4acToThl U bubnuorexa [JOK
JUTUHBI 3JICKTPOMAarHuTHOM BOJIHBI https://m.edsoo.ru/ff0ae176
61 DneKTpoMarHuTHasi IpUpoIa CBETa. bubnmnoreka [JOK
CxopocTts cBeTa. BomHoBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsmonuHeitHoe
62 acrnpocTtpaHeHue csera. 3arMenus ConHia bubmmorexa LOK
Pactipoctp ‘ https://m.edsoo.ru/ff0b3658
n JIynsl
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 Pemrenue 3a1au Ha pUMEHEHUE 3aKOHA bubmmorexa [OK
P https://m.edsoo.ru/f0b38c4
OTpa)K€HUs CBETA
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS bubnnorexka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6nmoreka [JOK
65 Hcnonp30BaHre NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTPaXEHUS B ONMTHYECKUX CBETOBOJIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHMOCTH yTJia TPETOMIICHHS CBETOBOTO bubnmoreka [JOK
Jiy4a OT yrIJia maJieHus Ha TpaHuIEe "BO3MyX- https://m.edsoo.ru/ff0ael76
crexso""
67 Ypok-koHpepennus "Vicnons3oBanue bubnmoreka [JOK

IOJIHOT'O BHYTPCHHCTO OTPAXKCHUSA:

https://m.edsoo.ru/ff0ael176




CBETOBOAbI, OIITUKOBOJIOKOHHAA CBS3b"

bubmuorexa [JOK
68 JInnzel. OnTHYecKas cuia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. bu6 OK
69 [Toctpoenue n300paxxeHuil B TMH3aX nommoreka L
https://m.edsoo.ru/ff0b444a
JlaGoparopnas padora "Onpeneenue
PaTOpHaT p P . bu6mmoreka [IOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOI
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEei INH3bI
71 Ypok-koHpepeHmus "OnTudeckue bubnuorexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
b K
72 ['na3 xak ontuyeckas cucrema. 3peHue nommorexa O
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepermus "JlehexTsl 3peHus. bubnuorexa [JOK
Kak coxpanuts 3penue” https://m.edsoo.ru/ff0ae176
Pa3noxxenue 6emoro ceera B CIEKTp.
74 Omnertel HetoToHa. Crnoxxenue bubmmorexa [TOK
’ https://m.edsoo.ru/ff0c0f4¢
CIEKTpaJIbHBIX 1IBETOB. [{ucmepcus cBera
JlaGopatopnas pabora "OnbIT O
75 pas3ioKeHuto 06eI0ro cBeTa B CEKTp U bubnuoreka [IOK
BOCIIPUATHIO LIBETA PEAMETOB IIPHA UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHNH Yepe3 I[BETOBbIE PUIBTPHI"
VYpok-npakTukyMm "BoaHOBBIE CBOMCTBA
76 CBeTa: nIucrepcus, uHTepepeHIus u bubmmorera [IOK
' | P, poep https://m.edsoo.ru/ff0ac176
T paKIus
77 OmeiTel Pe3epdopaa u utanerapHas bubmuorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
bu6 OK
78 [Toctynatel bopa. Monens atoma bopa nosmotera Il

https://m.edsoo.ru/ff0ael76




I/ICHYCKaHI/Ie U IOIJIOICHUE CBETA aTOMOM.

bu6mmoreka [IOK

7 KBanTel. JInHelyaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 VYpok-nipaktukym "Habmronenre criekTpos bubnmoreka [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac
bubnnorexa [HOK
83 PanuoaktuBHbIC peBparnieHus. M30Tomns httpSZ//m.GdSOgru/ffOC12114
24 Pemenue 3agau mo teme: "PagnoakTUBHbBIC bubmuorexa [JOK
npeBpatieHus " https://m.edsoo.ru/ff0c1b4a
bubnnoreka [JOK
85 [lepuon nmonypacnazna https://m.edsogru/ff()ae176
VYpok-koH(pepenuus "PagnoakTuBHbIE
86 H?ﬁIy‘IeHI/I:Ib Bpnp;pone, MI;JII/IIII/IHG, Bubmmorexa LHOK
TextKe” https://m.edsoo.ru/ff0c2126
37 SnepHble peakiy. 3aKOHbI COXPaHEHUs bubnuoreka [IOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
28 DHeprusi CBA3U aTOMHBIX siep. CBsi3b bubnuoteka [JOK
MAacChl ¥ DHEPIUU https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3amau mo teme "SnepHbie bubmuorexa [JOK
peakuun" https://m.edsoo.ru/ff0ael76
90 Peakuuu cunTes3a u nenenus saep. bubnmuotexa [JOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpoxk-koH(pepenus " nepHas 3HEpreTuka.
91 I[Ie)ﬁCTBHH(iaiHOIaI.KTI/IBHiIE I/I3le‘{e§I/II71 Ha bubnmorexa LIOK

JKUBBIE OpraHU3MBbI"

https://m.edsoo.ru/ff0ael76




[ToaroroBka K KOHTPOJIBHOM pabOTE MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS "

KonTponbhas pabota no teme

93 "DIEeKTPOMAarHUTHOE MOJIE.
DNeKTPOMarHuTHHIE BOJHBI. KBaHTOBBIC
siBJICHUS "

94 [ToBTOpenue, o6o6menue. Jlaboparopuoie bubnuorexa [JOK
pabotsl o kKypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTrOopenue, o6o0menue. Pemenne

bu6mmoreka [IOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME
" " https://m.edsoo.ru/ff0c2572
TemoBbIe MPOLIECCHI
[ToBTropenue, o6o0menue. Pemenne
bubmuorexa [JOK

96 pacyYeTHBIX U KaUYE€CTBEHHBIX 3aJ1a4 110 TEME

" on https://m.edsoo.ru/ff0c2a22
KII/I TerymoBbIx ABUTATENEH
IToBTrOopenue, o6o0mmenue. Pemenue

97 ACYETHBIX ¥ KAYECTBEHHBIX 33J1a4 I10 TEME bubmmorexa [TOK

P PIX 34l https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK

08 [ToBTOpenue, o6o6menue. Jlaboparopusie bubmmoreka [JOK
paboTsl 1o Kypcy "CBeToBbIe IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600meHne. Pabora ¢

" bubmuorexa [JOK
99 TEeKCTaMU 1o TeMe "3aKOHbI COXPAHEHUS B
" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOpenue, o600meHne. Pabora ¢ bubmuorexa [JOK
TekcTamu 1o Teme "Konebanus u BoHbI" https://m.edsoo.ru/ff0c2e82

101 IToBTropenue, o6o0mmenue. Pabora ¢ bubnuorexa [IOK

Tekctamu 1o TeMe "CBeToBble ABIcHUA"

https://m.edsoo.ru/ff0c3044




102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpenue, o600meHne. Pabora ¢
TekcTamu 1o TeMe "KBaHToBas U siiepHas
¢uznka"

102

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76
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N.M.Ilepsimikun, A.1.MiBanoB ®usuka 7xi1 Mocksa [Ipocsemenne 2023r.
N.M.Ilepsimikun, A.1.MiBanoB ®usuka 8xi1 Mocksa [Ipocsemenne 2023r.

N.M.Ileppimikun, A.1.1iBanoB ®uznka 9k Mocksa [Ipocsemenne 2023r.

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
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