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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYaroUuXcsi M OPraHu3aldi0 H3y4YeHUs
GbU3MKM Ha JAEATEILHOCTHOM OcHOBe. B mporpamme mo (u3uKe YyYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKKe
MEXIPEIMETHBIC CBS3M €CTCCTBEHHO-HAYUHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no pu3uke ycTraHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY.

®duzrka SABISETCS CHUCTEMOOOpA3yIOIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB
W SIBJIICHWM, M3y4yaeMbIX XUMHEH, Ouoyioruen, acTpoHoMued u ¢GU3NIECKON
reorpadueii, BHOCHUT BKJIAJ B €CTECTBCHHO-HAy4YHYIO) KapTHHY MHpa,
MPENOCTaBsieT HamOoJiee SICHbIE O0pa3Ibl MPUMEHEHHUS HAyYHOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TpaMOTHOCTU U

MHTEpeca K HayKe y 00yJaromuxcsl.



N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEIOJIAaracT OBJAJCHUE
CIIEIYIOIMMU KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O UCCJIEI0BAHMS;

e UHTEPIPETHPOBATH  JIaHHBIE W HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJISl OJIyYEHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
onpenenensl B Konuenumuu mnpenonaBanus ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoii @exnepauuu, peamu3yrOMIUX
OCHOBHBIE  00111€00pa30BaTelIbHbIE MPOTPaMMbl, YTBEPKAEHHOH pELIEHUEM
Konnernn Munucrepcrsa npocsemienust Poccutickoii denepanuu (MpoTokoi oT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau nzyyenuss Gusnku:

e TMpuOOpEeTEeHHWE HHTEpeca W CTPEMJICHUS OOYy4YaloIIMXCd K HaydHOMY
W3YYEHHUIO TPUPOAbI, PAa3BUTHE WX HHTEIUNICKTYAJIbHBIX M TBOPYECKUX
CITIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJE MMO3HAaHUS U (OPMUPOBAHNE
MCCJIEIOBATEIBCKOTO OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K
nanbHeneMy oOy4eHHI0 B 3TOM HaIPaBJICHUU.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOIO

oO1iero o0OpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONIUX 3a1aY:



e TmpuoOpeTeHHWe 3HAHWUH O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e TMpUOOpPETEHNE YMEHHUIA OMHCHIBATh U OOBSICHATH (DU3UUCCKUE SBICHUS C
UCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEUICHUS MPOCTEHIIMX pacu€THBIX 3a7a4 C
UCIIOJIb30BaHUEM buzmIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMEHUU HAOIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOCHHME NPUEMOB paboOThl ¢ MHPOpMaIMel (HU3NIECKOTO COJIepKAHMUS,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE UH(GOpMAIIHH;

e 3HAKOMCTBO cO chepamu nMpodhecCUOHANTBHON NEATEIbHOCTH, CBSI3aHHBIMU
c GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §

KJ1acce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZEmI0).

[Ipennaraemseiii B mporpaMmme mo (GU3HKe MepedeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIBHBIN XapaKTep, yUUTEb JeiacT BEIOOP MPOBEICHHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/IaHUi, MPEAJIaraeMbIX B paMKax

OCHOBHOI'O TOCYAapCTBEHHOI'O 3K3aMCHa I10 (1)I/I3I/IKC.



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3nmueckux BenuuyuH. Duznyeckue
npuoopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi cuicTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arOT MPUPOLY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOIIOJCHHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabOmogaeMoro apieHus. Onucanue GU3NUecKux sBJICHUN ¢ TOMOUIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBbIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. @uznyeckue npuOOPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI ASEHUS Kbl U3MEPUTEIBHOT0 Tpubopa.
2. H3mepeHue pacCTOSHUM.
3. Hzmepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmneparypbl MpU MOMOIIM KUAKOCTHOTO TEpMOMETpa H
JaTYuKa TEMIIEPATYPHI.

6. [IpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBbHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IIyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBEeHUS 0 CTPOEHUM BellleCTBA.



CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTRA.

JBrm>kenne yacTul BemecTBa. CBSA3b CKOPOCTH JBWKEHHUS YaCTHI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tell. B3auMocCBs3b MEXKIy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABHKCHHUS.

2. HabGmionenue nuddyszuu.

3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA ~ NPUTSKEHUEM  WIIU

OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopusie pabomul u onvimel.

1. OneHka JuMaMeTpa aTroMa METOJOM psiioB  (C  UCIOJIb30BaAHUEM

dbotorpaduii).

2. OmbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITh 10 OOHAPYKEHUIO ACHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHune u B3auMOAeCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.

SlBnenve wuHepIMU. 3aKOH WHEpUMHM. B3aummoneicTBue Ten Kak IMpUYhHA
W3MEHEHUsSI CKOPOCTH JBHWXEHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BEMa BelecTna.

Cuita Kak XapakTepucTHhKa B3auMoAeucTBUs Tesl. CHila ynpyrocTd M 3aKOH

I'yka. M3mepenune cwibl ¢ MOMOIIBIO IMHAMOMETpPA. SIBIIEHHME TATOTEHUS U CHJIA



TsokecTu. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue

CWJI, HalIpaBJIEHHBIX 1O OJHOMN npsiMoi. PaBHoxelicTByromas cui. Cuna TpeHHs.

TpeHHe CKOJIBXKCHHUSA U TPCHHUC ITOKOA. TpeHI/Ie B IIPUPOAC U TCXHHUKC.

Hemoncmpauyuu.

1.

2.

5.

6.

HaoOmronenrne MexaHu4ecKoro ABMKCHUS Tea.

N3mepenne cKkopoCTH MPSIMOJIMHEHHOTO JBHKCHHUS.
HabGnronenue siBeHUS HHEPLIMH.

HaOGmronenre n3aMeHeHns CKOPOCTH MPY B3aUMOJICHCTBUU TEJ.
CpaBHeHHME MacC 0 B3aUMOJICHCTBUIO TE.

CoxeHune CHJl, HaIllpaBJICHHBIX IO OJTHOU ITPSMOM.

Jlabopamopnvie pabomul u onvimol.

1.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMKECHUS (IIapUKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa I10
HAKJIOHHOM TIOCKOCTH.

OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

OMnBbITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT

BECa TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIECHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.

3aBUCHMOCTh JaBJIEHHs raza oT oObéma, Temmeparypsl. Ilepenaua naBieHus

TBEPABIMU TEJNaMHU, XKUAKOCTAMU W ra3zamu. 3akoH Ilackams. ITHeBMaTHueckue

MaIllMHBI. 3aBUCHUMOCTD JaBJICHUA XUAKOCTH OT FJ'IY6I/IHBI. FI/IJIpOCTaTI/ILIeCKI/Iﬁ

napajokc. Coobmaroiuecs: cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHbBI CyliecTBOBaHUS

BO3yIIHOM 00o0snouku 3emiu. OnblT Toppuuemnu. M3mepenue armochepHOTO



JaBJICHUS. 3aBUCHMOCTh aTMOC(EpHOTo AaBIEHUS OT BBHICOTHI HaJl yPOBHEM MOPA.

[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

I[CﬁCTBI’IG KHUIKOCTH M I'a3a Ha HOFpY)I(éHHOG B HHUX TCJIO. BBITaJIKI/IBaIOHIaSI

(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.

1.

2.

3aBUCUMOCTbD AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUg aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIIKUBAIOLIEH CUJIbI BECY BBITECCHEHHON KUJKOCTH.
YciioBue miaBaHus TeN: IUIABAHUE WK IIOIPYKEHUE TEI B 3aBUCUMOCTHU

OT COOTHOIIICHUS TNIOTHOCTEH Tea U KHUIKOCTHU.

Jlabopamopuvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

OnpenesnieHue  BBITAJIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJjo,
IIOIPYKEHHOE B JKUIAKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOILIECH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MACChI TEJIA.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH  CHJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
YKUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOJKU U

OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.



[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. lIpumeHeHwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3omotoe mpaBwio» MexaHuku. KIIJ mpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass odHeprus. KuHeTnyeckas U TOTEHIMANbHAs HDHEPTHS.
[IpeBpalnieHre 0gHOTO BHUIa MEXAaHMYECKON SHEPTUM B APYroi. 3aKOH COXpPAHEHUS
HSHEPIrUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHIKEHUU Tela

110 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. HccnepoBaHue yCciOBUM paBHOBECHS pblyara.

3. H3amepenue KIIJI Hak1OHHOI MIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXaHUYECKON IHEPTUHU.

8 KUIACC

Pa3zgeua 6. TeruioBbie sABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS] MOJIEKYJISPHO-KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUW MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CMaurBaHMe U KaOWUIIPHBIE sIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHsin sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH SHEpTUu:
Terionepeaaya U COBEpULICHUE paboTHI. Bunsl TEIJIONEPEAAUH:

TCIIOIPOBOAHOCTh, KOHBCKIIUSA, U3JIYUCHHC.



KonudectBo TemioTel. YaenpHas TEIIOEMKOCTh BEIIECTBA. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. [lnaBiaenue w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenme. Kumnenwe. YnaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHHS OT aTMochepHOTro
JIABJICHHSI.

BrnaxxHocTts BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaOmronenue OpOoyHOBCKOTO JIBUKEHUSI.

2. Habmonenue nuddysuun.

3. HaOmtonenue siBneHni cMauyMBaHus U KaMWUISIPHBIX SIBJICHUU.

4. HabmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBieHus raza Nnpu M3MEHEHUM OObEMa W HarpeBaHUU WM

OXJIAXKCHUU.

6. llpaBuna usmepeHus remMnepaTypsl.

7. Bunel Temonepenayn.

8. OxJjaxjaeHue Mpy COBEPIICHUH PAaOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HaGnronenue KureHus.

12. HaGnroneHue nocTosiHCTBa TeMIIEpaTyphl P MJIaBJICHUU.

13. Moenn TemIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHUS.

2. OnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WIIN caxapa.



3. OmpITHl TIO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

4. OmnpenesneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPUIIA.

5. OnbIThl, JEMOHCTPUPYIOIIHME 3aBHCHMOCTH JABJICHHS BO3]lyXa OT €ro

00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B peE3ysibTare
TEIIONepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJHOU H

ropstuer BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIpPH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpezenieHne yaelIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca uCIapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazges 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYecKuX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPS/I0B U PACCTOSTHUSI MEXKIY TETIAMH ).

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siiekTpudeckoro nosist. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKH. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsia.

ONEeKTpUYEeCKnid TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUioBOE,

XUMHUYCCKOC, MaFHI/ITHOG). 9J'ICKTpH‘-I€CKHfI TOK B X XUJIKOCTAX U I'a3ax.



Onektpuueckas uenb. Cuina  Toka.  DJIEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBIIeHHE MPOBOJHHKA. Y IEJIBHOE CONPOTHBJIEHUE BenlecTBa. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOe W MApalJIEbHOE  COEIMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMopaeiicTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HA4€HUE JJISl KU3HU Ha 3eMlie.
Omeir  Opcrena. MarauTHoe 1MoJe  3JIEKTpUYecKoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUIaTENIb MOCTOSTHHOTO TOKa. VCHOJIb30BaHME JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Omnbitel @apajnes. SIBneHue 3aeKTpoMarHuTHOM MHAYKUMK. [IpaBumno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

1. DnexTpu3anus Tedl.

2. JIBa pojia 3NEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEI.

3. YCTpPOHCTBO M AEHUCTBHUE IICKTPOCKOMA.

4. DNEKTpOCTAaTUYECKas UHIYKIIUSI.

5. 3aKOH COXpPaHEHUS JICKTPUUECKUX 3apsI0B.

6. IIpOBOJHMKH U TUIIEKTPUKH.

7. MopnenupoBaHue CUIOBBIX JIUHUM IEKTPUYECKOTO TTOJIS.

8. MCTOYHMKM TOCTOSIHHOTO TOKa.

9. JIeHWCTBHUS NEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.

12. I3MepeHue cuiibl TOKa aMIEpMETPOM.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

N3mepeHue 3IeKTpUUeCKOT0 HAMPSKEHUS! BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/IeACHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHHmT.

JleiicTBHE MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh OCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCUMOCTh HAMNpaBJCHUS WHIYKIMOHHOTO TOKAa OT YCJIOBHUH
BO3HUKHOBCHHSI.

BJIGKTpOFCHCpaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopusie pabomul u onvimel.

1.

€ro

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl HWHAYKIWMEH U TpHU

COIIPUKOCHOBCHHUMU.

HccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJHUKU W

JTUDJIEKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
W3mepenne u peryanpoBaHie CHIIbI TOKA.

N3MepeHnue U peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, WAYIIErO 4epe3 Pe3ucTop, OT

CONPOTUBJICHUS] PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh AIEKTPUYECKOTO

COIMPOTHUBJICHUA IIPOBOJHHKA OT C€ro JIMHBI, INIOIOAAKW IIOIICPCHYHOI'O

CCUCHHA U MaTCpHajia.

HpOBCpKa ImpaBujia CJIOXCHUA HaHpH}KGHI/Iﬁ Inpru IOCICAOBATCIBHOM

COEJIMHEHUH JIBYX PE3HCTOPOB.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

IIpoBepka mpaBuia Ui CWIBL TOKa IIPU IMAPALIEIBHOM COEIMHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEpe3 JaMIIOUYKy, OT
HaIIpsUKECHMS Ha HEW.

Onpenenenue KII/] nHarpeBarerns.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.
M3ydyeHne MarHUTHOTO TMOJSA  ITOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
O0BEIMHEHUU U Pa3JICIICHUN.

HccenenoBanne NENCTBUS IIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOLUIME 3aBUCHMOCTHh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTYILKE.

W3ydeHne nerucTBUsI MAarHUTHOTO I10JIs1 HA IIPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3ydyeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OneITBl 10 HCCIEAOBAHMIO SBJIICHHUSI DJIEKTPOMAarHUTHOM WHAYKIIMU:
VCCIIENOBAHUE W3MEHEHWM 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO

TOKaA.

9 KJIACC

Paszgena 8. Mexannueckue siBJCHHUS.

Mexanuyeckoe nBWXKeHME. MarepuanpHas Todka. Cucrema oTcuéra.

OTHOCHUTENBHOCTh MEXaHUYECKOI'O JABUXXCHUSI. PaBHOMepHOC HpHMOHHHeﬁHOC

nBrkeHue. HepaBHoMmepHoe npsiMosiHelHOE ABMKeHUEe. CpellHsis 1 MTHOBEHHAas

CKOPOCTL TCJia IIPpU HCPABHOMCPHOM ABHUIKCHUMU.



VYckopenue. PaBHOyckopeHHOe mnpsiMonMHelHOe nBmKeHue. CBoOomHOE
najenue. OnbiThl ["anumes.
PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u yvacrora oOpamieHus.
JIuneiHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.
[Tepsbiii 3ak0H HbtoToHa. BTopoit 3akoH HetoTtoHa. Tperuit 3akon HeroToHa.
[IpyHLIMN CyTIEpIIO3UIUHU CUJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHHUSI, CHUla
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.
Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.
PaBHOBecue maTepuanibHON TOUkH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsixecTH.
Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. P€akTUBHOE NBUKEHUE.
Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIManbHAs YHEPTUS TEJa, MOHITOrO HaJl
ITIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.
Hemoncmpayuu.
1. HaGnrogeHne MeXaHUUECKOTO JABUXKECHHS TeJla OTHOCUTEIBHO Pa3HbIX TEll
OTCYETA.

2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. M3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWUHOTO JIBUKECHHS.

4. HccnenoBaHne MPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.

5. Ha6J'IIO,Z[CHI/I€ ABHUIKCHUS TCJIA 110 OKPYXKHOCTH.



10.

11.

12.

13.

14.

15.

16.

HaOnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUHU
OTHOCUTENBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHUJIBL.

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUH TET.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaya uMIryabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaOnronenue peakTUBHOTO JBUXKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKECHUU Teja MO/ IECTBUEM

IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa I pa3roHa W JAJIBHEHUIIIEr0 PaBHOMEPHOTO
JBMDKCHUS MIApUKA W TEIICIKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Onpenenenne yCKOPEHHs Tela MPU PABHOYCKOPEHHOM JBIDKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccaenoBanre 3aBUCHMOCTH MYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccaenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI

HOPMAJIBHOTO OaBJICHUA.



7. Omnpenenenne ko3 HUIIMEHTa TPEHUS CKOJIBKECHHUS.

8. OmnpeneneHue ;kECTKOCTH MPYKUHBI.

9. Ompenenenue pabOTbl CUIIbI TPEHUSI IPU PABHOMEPHOM JABMXKEHUU Tella

110 TOPU30HTAIBHON MOBEPXHOCTH.
10. Onpenenenue pabOTBl CUJBI  YNPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl H BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,
4acToTa, aMIUINTya. MaTeMaTndecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPU KOJIeOATETbHOM JBUKECHHUH.

3aryxatomue  koneOaHus.  BwiHyxnenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IONepeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOoHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koyieOaHWii T 104 HAEUCTBUEM CHJIIBI TSKECTA W CHIIBI

YOPYTOCTH.

2. HaGmionenue konebanwuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOnronenue BbIHYKIEHHBIX KOJI€OaHUI U pe30HaHCca.

4. PacnpocTpaHeHue NpoAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAEIIN).

5. HalmroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo

MasTHHKA.

2. OmpenerneHue 4acTOTHI U TIeproia KoineOaHuil MPY>KUHHOTO MasiTHHUKA.



3. HccnenoBanue 3aBHCHMOCTH TIEpHOJIa KOJICOAHHI MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TepHoOJia KoieOaHUul TIpy3a, MOJIBEIICEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH Tepuoja  KoJjaeOaHwmii
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANeKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3nen 11. CBeroBbIe IBJI€HHUS.

JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssimonmHeHOE
pacrnipoctpanenue cBera. 3atMenusi Connina u JIlynsl. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHWe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B

OIITUYCCKHUX CBCTOBOAAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,

MUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTuYeckas cucrema. biaum3opykocTs U

JaJIbHO30PKOCTD.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HproToHa. CroxeHue

CIICKTPAJIbHBIX IIBCTOB. HI/ICHepCI/IH CBCTa.

Jemoncmpayuu.

1.

2.

8.

9.

[IpssMOIMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop ntydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tosryuenue n300paxeHUi ¢ TOMOIIBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue Genoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimul.

1.

HccnenoBanre 3aBUCUMOCTH yTila OTPaKE€HUsS CBETOBOTO Jydya OT yria
najicHUsI.

W3ydyenne XxapaKTepruCTUK H300paKeHUs MIPEIMETa B TNIOCKOM 3epKalie.
HccaenoBanre 3aBUCUMOCTH YIJIa TIPEIIOMIICHUSI CBETOBOTO JIyda OT yTJjia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI cOOMparomieit
JIMH3HI.

OneITH IO Pa3JI0KECHUIO OeJoro cBeTa B CIICKTP.



7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znen 12. KBanToBble AIBJI€eHUS.

OmnbiTel Peszepdopaa u manerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue U NMOroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromuoro snpa. HWszoromsl. PaanoaxtuBHBIE
npespauieHus. Ilepuon nmonypacnaaa aTOMHBIX SAED.

SnepHple peaknuu. 3aKOHBI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MacChl W 3Hepruu. Peakuumm cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaguOAKTUBHBIX HW3JIyYEHUHA HA >KUBBIE
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpsl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus n3nydeHus: IpUPOJHBIX MUHEPAJIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepeHue pagnoakTMBHOTO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JIJISl CUCTeMAaTHU3allun
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWA U OMbITa  JIESITEIbHOCTH,

nprOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOATOTOBKU K



OCHOBHOMY TOCYAQpCTBEHHOMY OJK3aMeHy 0 (QuU3UKe I O00y4arommxcs,
BBIOPABIIINX ATOT yUEOHBIN MPEIMET.

[Ipy M3y4eHUN AAaHHOTO MOJYJI PEaTU3YIOTCSd U CUCTEMATU3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS AOCTIKEHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOCHHE HAay4HBIX METOJOB HCCJIEIOBAHMS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHUS, TPUMEHSS TOJyYCHHbIE 3HAHUWA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[IpuHIMNIMANBHO ACSATEIBHOCTHBIM XapaKTep JAaHHOTO pa3lielia Peain3yeTcs
32 CY€T TOro, 4YTO OOy4YaloIIMecs BBIMOIHIIOT 3aJaHus, B KOTOPHIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKkue SBICHUS B OKPY>KAOIIEH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3HUCCKUX SBJICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, TPAKTUIECKOTO HUCIIOIH30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHUS BCEX M3BECTHBIX BUJIOB

HHEPIUU.



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

N3yuyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX

pe3yJIbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocst 6ynyT copMUpOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI B

4acTH:

e 1) naTpMOTHYECKOT0 BOCIIUTAHMSA:

e — MNPOSABJIECHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3nUecKol HayKH;

e — IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:kKIaHCKOr0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U OTHYECKHX MpoOJIeM, CBS3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM
JTOCTUXKEHUN (PUBUKY;

e — OCO3HAaHHE BAXKHOCTU MOPAIBHO--3TUYECKHX MPUHLUIIOB B AEATEIBHOCTU
YUYEHOTO;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MMO3HAHMS:

e — OCO3HAaHHE LEHHOCTU (PU3MYECKON HAYKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJbTYPBIL;

e — pa3BUTHE HAyYHOH IIO0O3HATENBPHOCTH, MHTEpPEca K MCCIEeI0BATENbCKON

ACATCIBbHOCTH,



S) d¢opmupoBaHMs  KYJBTYPBI  3I0pOBbS M  IMOLMOHAJILHOIO
0/1aromnoJry4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU MpaBuUi OE30IaCHOrO IOBEJACHUS Ha
TPAHCIIOPTE, HA JOpPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y IPyroro 4ejioBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AaKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alid, ToOpojJia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

— UHTEpeC K IPAKTUUECKOMY W3YUEHHIO IPO(ECcCHil, CBI3aHHBIX C (PU3UKOIL;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHMW JJIs pelIeHHs 3a1ad B
00JIaCTH OKpY’KalolIeW cpenpl, TJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

— OCO3HaHME TIJI00aNbHOIO XapakTepa HKOJIOIMYECKHUX NpoOsieM M MmyTed ux
peuieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJIOBHSM COLMAJILHON W NPHPOJIHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJACHCTBUMU TMPU BBINOJHEHUU HWCCIEAOBAaHUN U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,

— TIOBBIIIIEHUE YPOBHA CBOEM KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO

ACATCIBHOCTD,



e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIE GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABJICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTH
11)7637197

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B NPUOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIISITh B3AUMOCBSI3U IPUPOBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e — OIEHKA CBOMX JEWUCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,

BO3MOJKHBIX TJ100aI5HBIX HOCJIGI[CTBHﬁ.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS MporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOI'O
oO1mrero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISATHBHBIC

YHUBEpCalbHbIC YUEOHbIE 1EUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3zoBble Jlornueckue JaeicTBuA:
e BBISBIATHP M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,
e BBISBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBAEMbIX (haKTax,

JaHHBIX U Ha6J'II-OI[eHI/I}IX, OTHOCAIIUXCA K (1)I/ISI/II'I€CKI/IM SBJICHUAM,



BBISIBIIATh TIPUYMHHO--CJICICTBEHHBIC CBSI3U TPH HM3yYE€HUU (DU3UIECKUX
SIBJICHUIA W TIPOIIECCOB, J€TaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMPATh CMOCOO pelleHus y4eOHOH (u3udYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee

MOAXOJSAIIETO C YYETOM CAMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOE HCCIeAOBaHUE (PU3UUECKOTO
SBJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEE pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOIOKEHUS 00 UX pa3BUTUU B HOBBIX

YCIOBHAX U KOHTCKCTAx.

Pa6ora ¢ unpopmaunmeii:

IPUMEHSATH Pa3IMYHbIE METOJbI, HHCTPYMEHTBI U 3alPOCHl MPU MOUCKE U
orOope MHGPOPMALMM WIA JIAHHBIX C YYETOM MPEJIOKEHHOW y4eOHOU
dbuznyeckoit 3a1a4u;

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

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMYy MpeICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU

CXeMaMH, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



B X0/ OOCYXAeHMs y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKA3bIBaTh WJIEH, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEpKaHUE
01arokenaTeaIbHOCTH OOIICHUS;

COIIOCTABJIATh CBOM CYXKICHHS C CYXICHUAMHU JPYI'MX YYaCTHUKOB
Juaora, oOHapyKMBaTh pa3Iu4ue U CXOACTBO MO3UIIUL;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTABIATh PE3YIbTAThl BHIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaThb ¥ HCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
UHAMBUAYAJIbHON paOOThl MPU PEIIEHUU KOHKPETHOM (U3NYECKOM
poOJIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JEUCTBUS
no €€ JOCTHKEHHUIO: paclpelensiTb poiH, OOCYKIaTh MpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS! HECKOIBKUX JIFOCH;
BBITNIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOIO pe3yibTara 1o
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,

CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe AeHCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYalMsIX, TPEOYIOIINX
JUIS pelieHns (U3nIecKux 3HaHUi;

OpPUEHTUPOBATBCA B  PA3JIUYHBIX MOAXOJAaX IMPUHATHS  PEIICHUMN
(MHIMBUAYaTbHOE, NPHUHATHE PELICHUs B TpPYyIIE, NPUHATHE PELICHUN

TPYIIION);



CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHusl (PU3nuecKon 3a1auu Win
IUTAHA HMCCIIECAOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHNS],
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS) Ppe3yJlbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
(U3MYECKOr0 HUCCIEAOBAHMS WM [POEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WU JAUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pEeIIeHUH (PU3NUECKUX 3a/1ay WIH

B YTBCPIKACHUAX HAa HAYUHBIC TECMbI H TAKOC JKC IIPaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh  MOHATHS:  (u3MUeckue ¢ XUMHUYECKHUE  SIBJICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEeNb, TUIIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUs, pPABHOJAEUCTBYIOIIAS
cua, nedopmanms (ympyras, IJacTuyecKas), HEBECOMOCTD,

COOOIIAOIINECS COCY/IbL;



paznudath sBiaeHUS (Auddys3us, TEMI0BOE IBMKEHHWE YACTHI] BEIIECTBA,
PaBHOMEpPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE  JIBUKEHUE, HWHEpLUS,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OChIO
BpaleHus, Tmepenada JaBICHUS TBEPABIMUA TeJIaMH, J>KHIKOCTAMH H
razamyd, arMocdepHoe JaBlieHWEe, IUIaBaHUE Tel, IMpeBpalleHHUs
MEXaHUYECKON HHEPruu) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUEcKOe SBICHHE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXaIOllleM MHpE, B TOM 4HcIe (PU3UYECKUE SIBICHUS B MPUPOJE:
MPUMEPBHI IBMKCHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW W HEKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B NPHUPOAEC U TEXHUKE, BIHSIHHE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PBIO, phlUaru B
TeJIe YeJI0BeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHUM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3YsI
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIa TSKECTHU, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IJICYO CHJIBI,
MOMEHT CHJbl, KO3(Q(UIHMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUM TPABUIHHO
TPaKTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIB3yeMBIX  BEIIMYWH, UX
0003HaYeHUsI U €IUHULIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CWJI (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),

«30JI0TOC IIPAaBHIIO» MCXAHHMKH, 3dKOH COXpPaHCHHA MEXaHUYECKOM



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTH OOBsiCHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpEAnoyioxKEeHne  (TUIoTe3y),  pa3inuyartb M UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI MO HAOMIONCHUIO (U3UYECKUX SBJICHUM WU
buznyecKux CBOIICTB TEJI: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHM, MAacChl Tela,
o0BéMa, CHUIBI M TEeMIEepaTypbl C MCHOJb30BAaHUEM aHAJOTOBBIX H
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH

PaBHOMCPHO JABWXYIICTOCA TCJIa OT BPCMCHH JBUMXCHHA TCJId, CHJIbI



TPEHUSI CKOJILKEHHUS OT Beca Tesa, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YIPYTrOCTH OT YJIWHEHUS MPY>KWHBI, BHITAIKUBAIOIICH CHIIBI OT 00BEMa
NOTpyXKEHHON YacTH Tella M OT IIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TIyOMHBI, Ha KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUM
TUTABaHMSI TEJl, YCIOBHI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yNbTaThl MOJIYYCHHOW 3aBHCHUMOCTH (DM3MUECKUX BEJIHYMH B BHJIEC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUSI;

POBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTH
BELIECTBA JKUAKOCTU MW TBEPAOro Tejia, CUJIA TPEHUSI CKOJIBXKEHUS,
JAaBJICHWE  BO3/yXa, BbITAJIKUBAIONIAs  CWUJa, JIWCTBYIOIIAas  Ha
NOTPYKEHHOE B KHUIKOCTH TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CleAys NPEJIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHHE NCKOMOU BEJIMYUHBI,

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHIIMIBI JACHUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
pBIUar, MOABMKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pU3MYECKUX SBIICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI

M 3aKOHOMCPHOCTH,



e TMPUBOAUTH TNpUMEpPHl (HAXOAWTh HWHPOPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ npudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 30POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

e OCYIIECTBIATH OTOOp WCTOYHUKOB uHPopMmanuu B MHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM M TYyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(OpPMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPECUYUBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIIOJBH30BATh MPU BHIMIOJHEHUU YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISPHYIO
auTepaTypy  (pu3uMdeckoro coiepaHus, CIpPaBOYHbIE MaTEpHAIbI,
pecypcebl cetu HTepHET, BiaieTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (PU3NIECKOTO COACP)KAHUS, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHHUs O pe3yiabTaTaxX MPOCKTOB
WIM y4eOHBIX WCCIENOBAaHUN, MPU HSTOM TPaAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHATUHHBIM ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

e TMPHU BBHINOJHEHWH YYEOHBIX TMPOCKTOB M WCCICIOBAHUN pacTpeneisTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHH C TIOCTABJIICHHBIMHU 3aja4aMH,
CICIUTHh 3a BBITTOJIHCHHEM TIUTaHA JICWCTBUH, aJCKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJIQJ] B  JIEATCTLHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YYUTHIBAS MHCHHUE OKPY KAFOIIIHX.

K xonIy oOyuenus B 8 kjacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
e HCIOJb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE

ATOMOB M MOIJICKYIJI, aIrp€raTHbIC COCTOAHHNA BCUICCTBA, KPUCTATINIMYCCKHUC U



amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN 3JEKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIe, IPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIC;
pa3nuyath SBJICHUS (TEIJIOBOE paclIMpeHHE M CKaTHhe, Teruionepeaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHWE, KAWUIAPHBIC SIBIICHUS, UCIIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anus (OTBEpIAEBAHUE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsA/IOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINKCAHMI0 MX XApPAaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUU B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKHUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAUIbI B mpupone, wuznydeHue CoJiHIIa, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbu3nyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIECTBA, YyAElbHAas TEIJIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM

MalluHbI, OTHOCHUTCJIbHASA BJIAJKHOCTb BO3/YyXa, BHGKTpI/I‘-IeCKI/Iﬁ 3ap4ana,



CHJIa TOKa, 3JEKTPUYECKOE HAINPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeEIIEeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), NpH ONHCAHMM TPABWIBHO  TPAKTOBATH
($u3MYECKU CMBICIT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(bU3MYECKyI0 BEJIUYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJISIPHO--KHHETUYECKONU TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEpa: BbISABIATh
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Onopo Ha 1-2 W3Y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI WU
dbopMyIibl, CBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIBI,
HEOOXOJUMble Al €€ pelIeHUs, NPOBOAMTH pPAcu€Thl W CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIEOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSJIKA

MMPOBCACHUS UCCICAOBAHUA, ACIATh BHIBOAbBI,



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
$u3nyeCcKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MPU H3IYYCHHH OT I[BETa H3Iy4aromieidl (MOrJIONaoIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
IUIOIAA €€ TIOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHCTBHE
AIEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyalM3allMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSSHHOTO TOKa):  (OpPMYIUpPOBATH
IpOBEpsieMbIE MPEATNONOKEHHS], COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyA0BaHUs, ONKUCHIBATH X0O/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATh  INPSAMBIE  W3MEPEHHs]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXXHOCTH BO3JyXa, CHJBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPHUOOPOB U JATUMKOB (DPM3MUECKUX BEJIUYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEJIMUYUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOIO
CEYEHMSI U Y/ICJIBHOTO COMPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHUKE,
UCCIICAOBAHUE IOCHEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITMIOJIHATh W3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTUBIEHUE NPOBOJHUKA, padora u

MOIIIHOCTh DJJIEKTPUYECKOTO TOKA): TUJIAHUPOBATH M3MEPEHUs, COOMpPATh



AKCMEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEIJIOKEHHON WHCTPYKLUHUHU, U
BBIUUCIISTH 3HAUCHHE BEJIUMYMHBI,

COOJIIO/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1aOOPaTOPHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHUCaHUsA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
PEIOXPAHUTEIH, YIIEKTPOMArHHUT, SIEKTPOABUTATEb IIOCTOSTHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA M H3MEPUTENIbHBIE
npuOoOpbl MO CXEMaM M CXEMAaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTeNbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycloBHbIe 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKHX LIETel;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOpMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpesie;

OCYIIECTBJIATh TMOUCK WHpOpMaIMK (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEKOLIMXCA 3HAHUM H IYTEM CpPaBHEHHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BAaTh NPHU BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIONYJISIPHYIO

auTepaTypy  (pHU3MYECKOro  CcOoAepXaHHs, CIPABOYHbIE MaTepHAbI,



pecypcbl ceti MIHTEpHeT, BageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIECHMS,
0000mass wHMOPMAIMI0O U3 HECKOJIBKUX HCTOYHHKOB (PU3UUECKOTO
COJEp)KaHus, B TOM 4Huci€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM MCCIENOBATEIBCKOM NEATEIBbHOCTH, IIPH 3TOM I'PAMOTHO
UCIIONb30BaTh M3YYCHHBIM MOHATUHHBIA ammapat Kypca (QHU3UKH,
COIPOBOXK/JIaTh BBICTYIUICHHUE NIPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3HUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBI BKJIaJ B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,

IIPOABJIAA TOTOBHOCTH pa3pCliaTb KOH(l)JII/IKTI)I.

K xoHiy 00yuenus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJI30BaTh TMOHATHUSA: CHCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKCHUS, Jehopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHUE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BWXEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE

TCJI, PCAKTUBHOC JIBUKCHHC, KoJieOaTeIbHOE JABHXKXCHHC (SaTYXaIOHII/Ie u



BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE ABUKECHHUE, OTPAKCHHUE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUe OeJoro cBeTa B
CHEKTp H CJOXKEHHWE CHEKTPaIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpyXaromeM Mupe (B TOM 4YHucie (Qu3nyYecKkue SBICHHS B TPHPOJE:
MIPWJINBHI M OTIIUBEI, ABMKeHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUE OSKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, DJXO, I[BETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPa(PUOIETOBOTO W PEHTTEHOBCKOTO HW3IIYyYEHHM, €CTECTBEHHBIN
PaINOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJAUOAKTUBHBIX W3IyYCHUN Ha
OpraHW3M 4YeJIOBEKa), MPH ATOM IMEPEBOANTH IMPAKTHUUECKYIO 3a/1ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OINKMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUYECKHE SIBJICHUS, MCTIONB3YS
dbu3ndecKkue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPCHHE, TEPEMEIICHHUE, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHUS, CUJa YNPYTOCTH, CHUJIA TSIKECTH, YCKOPCHHE
CBOOOJHOTO TAJEHHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHITMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKash DHEPTHs, IOJIHAs MEXaHWYeCKas DSHEprus,
NEepHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA

TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIICHUS CPEAbI), TP OMUCAHUU



NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIb3YEMBbIX BEJIUYHH,
00O3HAYEHUA U EIUHUIBI (PU3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYUHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
INPUHLAN CYNEPHO3ULAA CHUJI, NPUHUMII OTHOCHUTEIBHOCTH | anwmies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMIIYJIbCA, 3aKOHBI OTPAXKEHHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUSI 3apsAJI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX PEaKUusAX, MNPU ATOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCHIBATh €70 MaTEMaTUYECKOE BBIPAKECHHUE,

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
NPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHME U3 2-3
JIOTUYECKUX I1aroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX
SBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacy€THbIe 3adadd (OMUparoIuecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBUS 3aJa4M 3allMChIBATH KPaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HPOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHUs], TPOBOAUTH PACUEThl U
OLICHMBATh PEATMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYWHBIL;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO pPEHIUTh MpPU OMOIIH
(bu3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLIEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJECHUsT  MCCIECNOBAaHMs, J€JIaTh  BBIBOABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOEHUHN U OIBITOB;



MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3MYECKUX SBJICHUA WITU
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MPY>KUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH TPYKUHBI U HE3aBUCHUMOCTHh OT
aMIUTUTY/IbI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTPaHEHUE CBETA,
pasiiokeHue 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JMH3E, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3IyUCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
o0Opy/nOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(bopMyIMpOBaTH BHIBO/IBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOoill BelaMuuHbBl ((POKyCHOE paccTOosHUE
coOuparoieli JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENBHOTO MPUOOpA);

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HaudajJbHOM CKOPOCTH, Mepuoia
KOJIeOaHMI MaTeMaTH4eCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHWs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
najieHus): IUIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKuX BEJIWYMH B BUJIE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC HW3MEPCHHS (U3MYCCKUX BEIMYUH (CPEIHSS
CKOPOCTb M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUITUEHT
TPEHUS! CKOJBXKEHUS, MEXaHWdeckas padoTa M MOIIHOCThb, YacTOTa U

nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,



ONMTHYECKas CWIa COOMpArONIe  JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHUsS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEys] MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HAYCHUE BEJIMYMHBI M aHAJTM3UPOBATH MOYICHHBIC PE3YIbTAThI C YYETOM
3a/IaHHON TTOTPENTHOCTU U3MEPECHHUI;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3UYECKUX MOJIENei:
MaTepHaibHas TOYKA, aOCONIOTHO TBEPIOE TEIO, TOUYCUHBIA HCTOUYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJENh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
CIUJOMETP, JATYUKU TOJOXKEHUS, PACCTOSHHUS U YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIHI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU MU3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIIBHBIX MPUOOPOB W TEXHOJOTHUYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie M cCOOMparoIei JIUH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH JIJIs oOecrieueHnsi 0€30IMacHOCTH MPU 0OpaIleHuu ¢ mprudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH CpeJie;

OCYIIECTBJISATh TMOUCK HHPOpMAIMK (U3HUUECKOTO COJEpKaHUS B

HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIIMK HA OCHOBE
VMMEIOIINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB,;

UCITI0JIb30BATh MPYU BBIMOJHEHUU YUEOHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypcel cetu HTEpHET, BiafeTh NPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
uH(OpMAIIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEep KaHMs,
MyOJIMYHO MPEJICTABIATH PE3yJIbTaThl MPOCKTHOMN WUITM UCCIIEI0BATEIHCKON
NESITENbHOCTH, TPH OSTOM TPAMOTHO  HCHOJIb30BaTh  M3YyYECHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTaIued C y4ETOM OCOOEHHOCTEH ayJIuTOpUu

CBCPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIEr0 MUpa
bubmuorexa [JOK
1.1 dwusuka - HayKa 0 MPUPOC 2
https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1.2 dusnyecKkue BETMIUHBI 2 1
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 2 1
https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
bu6mmorexa [IOK
2.1 Crpoenue BemiecTBa 1
https://m.edso00.ru/7f416194
55 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII ) 1 bubnmoreka [JOK
' BeIleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 bubnnorexa [JOK



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

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

Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [IOK
3.1 MexaHn4ecKoe ABMKEHIE 3
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 WNuepuus, Macca, IUIOTHOCTh 4
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Buner cun 14
https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
1 Hasnenue. [lepenayua gaBiaeHus: TBEPIABIMU 3 bubnnoreka [JOK
' TeJIaMM, KUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBieHune KUIKOCTH 5
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMmocepHoe naBiieHue 6
https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U Ta3a HA MOTPYKEHHOE ; bubnuotexa [JOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21



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

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus

bubmuoreka [JOK
5.1 Pabora 1 MomHOCTH 3 1
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 IIpocTeie MexaHU3MBI 3) 1
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 MexaHnuecKkasi SHEpTHs 4 1
https://m.edsoo.ru/7f416194
Htoro no pazneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12



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

8 KVIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Kontpoabnbsie IIpakTHueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenJioBble IBJIEHUA
5 bu6mmoreka [IOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 TenuioBbIe MpoLIECCHI 21 1 )
https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
”1 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella . 1 bubnmnorexa [JOK
' 7 X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 [TocTOsSIHHBIN NEKTPUYECKUH TOK 20 1 7
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 MarauTHEbIE SIBIICHUS 6 1 15
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 DNeKTpOMarHuTHask UHIYKIUS 4
https://m.edsoo.ru/7f4181ce



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

Hroro no pazneny

PesepBHOE Bpems

37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KJIACC

KosauuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Kontpoabnbsie IIpakTHueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexanuueckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIIUCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumoneiictBue ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHBI COXPaHEHHS 10 3
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 MexaHnueckue KoJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pa3nes 3. DiiekTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI



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

31 DIIEKTPOMArHuTHOE MOJIE U 6 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
bu6mmoreka [IOK
4.1 3aKOHBI pacCIpOCTPaHEHHUS CBETA 6
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTUYECKHE IPUOOPHI 6
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznoxeHnue 6enoro cBera B CIIEKTP 3
https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3znen 5. KBaHTOBBIE ABJIEHUSA
bu6mmoreka [JOK
51 Hcnyckanue u norjioneHne CBeTa aroMOM 4
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 CtpoeHne aTOMHOTO sijipa 6
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuuu 7
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb



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

61 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bubmumorexa [IOK
' Kypca ¢usmku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
®dusuka — Hayka o npupoze. SBnenus
1 1
IIPUPOJIbI
2 Ou3nyecKue sIBICHUS 1
3 Du3nyecKue BEINYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue
4 TEMIIEpaTyphl IPHU MOMOIIH KHIKOCTHOTI'O 1 1
TEPMOMETPA U AATUMKA TEMIIEPATYPHI"
MeTtopl HayuyHOTro no3HaHud. Onucanue bubnuoreka [IOK
5 1
(bu3MYECKUX SIBICHUN C TTOMOIIBIO MOAeNei https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "lIpoBepka runoressl:
JAJIbHOCTH MOJIETa MIapuKa, MyHEHHOTO
6 1 1
TOPU30HTANILHO, TEM OoJIblIe, YeM Ooublie
BBICOTA ITycKa"
. Crpoenue BemectBa. ONbITHI, ) bubnnorexka [JOK

AOKAa3bIBAOMUEC JUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a



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

BCIICCTBA

bubmuoreka [JOK
8 JIBrOKeHHEe YacTHI] BEIIECTBA
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI IO
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
Oco0EeHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.
bu6mmoreka [IOK
11 O6061mmenue no pazaeny «llepBoHavyanbHble
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUH BEILIECTBAY
12 Mexanudeckoe JBrxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPaBHOMEPHOE BUIKECHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 Ckopoctb. Enunuiiel ckopoctu
https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 Pacyer nmyt 1 BpeMEeHM JBUKEHUS
https://m.edsoo.ru/ff0a0ae4
bu6mmorexa [IOK
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell
https://m.edsoo.ru/ff0a0c10
16 IInotHoCTH BemiecTBa. PacueT Macchl u bu6mmorexa [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue

IIJIOTHOCTHU TBépZ{OFO TCIIa»



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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Permtenne 3agaud mo reme "IL1oTHOCTE

bubmuorexa [JOK

18
BeniecTa” https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKkTepuCTHKa B3aUMOJICHCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHue
20 3aBHCUMOCTH pacTsoKeHHs (edopMariim)
MPYXUHBI OT MPUIIOKEHHON CHITBI»
21 [[“IBnenue Tsrorenus. Cuiia TSKECTH
CBs13b MEX]ly CUJION TSAKECTU U MacCOi
bubmuorexa [JOK
22 tena. Bec tena. Pemenne 3agad mo teme
https://m.edsoo.ru/ff0al778
"Cuna tspxectu"
23 Cuia TshKeCTH Ha APYTHX MJIaHeTaX. bubnnoreka [JOK
®u3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 N3mepenue cui. Jlunamomerp
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnuotexa [JOK
OJIHOM npsiMOM. PaBHOAENCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
”7 Pemrenue 3agad mo reMe
"PaBHonelicTByromas cun"
28 Cuna TpeHus u e€ BUABL. TpeHue B mpUpoie bubmuotexa [JOK



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

U TCXHUKCE

https://m.edsoo.ru/ff0alb9c

Jlaboparopnas pabota «3yueHue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnoreka [HOK
CHUJIBbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOLIUXCS TOBEPXHOCTEM»
20 Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOLIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay,
bu6mmoreka [IOK
31 «['papuueckoe nzobpakenue cmn», «CUib»,
https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHID»
KonTponbnas pabota mo Temam:
3 «MexaHnueckoe qBUKeHUEe», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['paduueckoe
n3o0pakeHue crn, «CHIbh»
23 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubnuotexa [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3za bubnuotexa [JOK
oT 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
3 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMH, bu6mmorexa [IOK
JKUIKOCTSIMH U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuotexa [JOK

JIEICTBUEM CHUJIIBI TSXKECTH

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3anau o teme «JlaBiieHue B

bubmuorexa [JOK

37
JKUIKOCTU U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarommuecst cocy bl
https://m.edsoo.ru/ff0a2970
5 bubmuoreka [JOK
39 IM'uapaBnuueckuii mpecc
https://m.edsoo.ru/ff0a3136
10 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
" ATtMocdepa 3eMu U IPUIUHBI €€ bubnuorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. ATMochepHOe 1aBlieHne
https://m.edsoo.ru/ff0a2b5a
13 N3mepenne armocdeproro napnenus. OnbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
14 3aBUCHUMOCTH aTMOC(HEPHOTO TABJICHUS OT bubnnoreka [JOK
BBICOTBI HaJl yDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepousa. AtmocdepHoe gaBieHNE bubnmnoreka [JOK
Ha pa3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3amay mo Teme " AtmochepHoe
naBieHue"
47 JlelicTBuE MKUJIKOCTH U Ta3a HA MOTPYKEHHOE bubmuotexa [JOK

B HUX T€J0. ApXHUMe0Ba cuila

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

Jlaboparopuas pabota «OnpeneneHue

. . . bubmmnorexa LIOK
48 BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIICH Ha
https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTbHY
JlaGopaTopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca TeEIA B bubmuoreka [JOK
BOJIC OT 00BbEMA MOTPYKEHHOU B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIay
bubmuorexa [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KonctpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKU U
onpeereHue e€ rpy30mnoILEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue
bu6nmoreka [JOK
52 cynoB. BoznyxonnaBanue», «JlaBienue
https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
c3 KonTponbnas pabota mo Teme «JlaBnenue
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubmuoreka [JOK
54 Mexanunyeckas padbora
https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MoirHocTh. EAUHUIIBEI MOIITHOCTH
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacyér MOIIHOCTH,



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

pa3BuUBaeMoM pH Mo IbEME 10 JiecTHULE"

IIpoctsie Mexanu3mel. Peryar. PaBHoBecue

S7
CHWJI Ha pbIvare
Poruaru B TexHuke, ObITY U IPUPO/IE.
bu6mmoreka [IOK
58 Jlaboparopuas pabota «Vccienoanue 0.5
https://m.edsoo.ru/ff0a478e
YCIIOBUI PAaBHOBECHS PhIYara
- Pemenue 3agad mo teme «Y clioBust bubmuorexa [JOK
PABHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
KoaddutnmenT mone3noro neicTpus
60 Mexanu3ma. Jlaboparopuas padota 0.5
«3mepenue KII/{ HakJIOHHOM MIOCKOCTH»
61 Pemenue 3agau mo Teme "Pabora, bu6nmoreka [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MOTEHIMATbHAS YHEPTUSI https://m.edsoo.ru/ff0a4252
bu6mmoreka [JOK
63 3aKOH COXpaHEHHs MEXaHUYECKON YHEPTHU
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAILHOE OIPEEICHHE
64 W3MEHEHUS KHHETUYECKON U MOTEHIIMATIbHOMN 1

OHEPTHH IIPU CKATbIBAHWU TCJIa 11O

HAKJIOHHOM IIIOCKOCTH"



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

- KonTponpnas pabora o Teme «Pabora u )
MOIIHOCTb. DHEPTUs»
56 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
TeMe "MexaHuueckoe nBimxeHue" https://m.edsoo.ru/ff0ad4ee6
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
bu6mmoreka [IOK
67 teMe "JlaBineHue TBEPABIX TEN, KUAKOCTEN U 1
https://m.edsoo.ru/ff0a4ffe
razoB"
68 PesepBHblii ypok. Pabora ¢ Tekcramu 1o 1
teme "Pabota. MontHoCTh. DHEprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
OcCHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
5 bubnunoreka LIOK
1 KHMHETUYECKOM TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPIOTO, KUJKOTO U . bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUIKOTO U
A ra3o00pa3HOro COCTOSHUH BEIEeCTBA Ha .
OCHOBE TI0JIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKOUW TeOpun
bubmmoreka IIOK
5 Kpucrannuueckue u amopdHbie TenIa 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUTBSIPHOCTb. L bubnmnoreka [JOK
[ToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
but6mmoreka [IOK
7 TemoBoe paciiupeHue u cxaTue 1

https://m.edsoo.ru/ff0a5a26



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

Temnepatypa. CBsi3b TEMIIEpATyphl CO

8
CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS bubnuoreka [JOK
BHYTPEHHEHN SHEPIUU https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 Buapl Teronepenaun
https://m.edsoo.ru/ff0a6412
Ypok-koupepenuus "IlpakTuueckoe
. bubnuorexa LIOK
11 HCIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEIIECTB
https://m.edsoo.ru/ff0a65c0
1 MaTepUaJIOB B LIEJSIX SHEprocoepexeHus "
1 KommaectBo Temnorel. Y aenpHast bubmuoreka [IOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976
13 VYpaBHeHHe TEMI0BOTO OanaHca. bubnnorexa [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue
bu6nmorexa LIOK
14 SIBJIGHUS TETUI000OMEHA MPU CMEIINBAaHUN
https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer xonmvecTBa TEIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISIEMOr0 UM
MIPH OXJIAXKICHUN
16 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
YACIBHOU TETJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TomMBa. Y iejbHas TeraoTa bu6muoreka [JOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

CrOpaHusI

https://m.edsoo.ru/ff0a7b5a

IInaBnenue u oTBepAEeBaHUE

bu6nmmoreka [IOK
18 KPUCTAJUIMYECKUX Tell. Y IeJIbHAs TEeILIOTa
https://m.edsoo.ru/ff0a71d2
TUIaBJICHUS
19 Jlaboparopuas pabota "Onpenencaue bubnmnoreka HOK
yACJIbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienune. Y nenbHas temiora
’1 napooOpazoBaHMsI U KOHICHCALIUH. bubnuoreka [IOK
3aBUCUMOCTB TEMIIEPATyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTo AaBICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas pabota
5 bu6mmoteka IIOK
22 "OnpeneneHne OTHOCUTENBHOM BIAKHOCTH
https://m.edsoo.ru/ff0a7628
BO3yxa"
23 Pemenue 3ana4 Ha onpeesieHNE BIa)KHOCTH
BO31yXa
[TpuHTIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. J|Burarenb BHyTPEHHETO
CTOPaHHUs
. KII/l remmoBoro asurarens. TenaoBsie bubnuotexa [JOK

JIBUTATENH U 3aIIUTa OKPYKAIOIIEH cpe/ibl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsSI U IIPEBPALLIEHHS SHEPTUN

26
B TEIJIOBBIX MpoIIeccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

bubnunoreka LIOK
27 "TermnoBble siBiIcHUA. MI3MeHeHne
https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BemlecTna'
KonrtponsHas pabora o Teme "TemnioBsie
. bubnunorexa LIOK
28 sBIeHUS. MI3MEHEeHNE arperaTHbIX COCTOSTHUM
https://m.edsoo.ru/ff0a86ae
BelgecTna"

29 Dnekrpuzanus Ten. /[Ba pona
AIICKTPUICCKUX 3aPsI0B

20 VYpoxk-uccienopanue "DiaekTpusanus Tel
WHIYKIWEW U TPU CONIPUKOCHOBEHUU"

31 B3aumMoeiicTBre 3apssKeHHBIX TEIl. 3aKOH bubmuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nosie. HampsixkeHHOCTh

bubmmoteka IIOK
32 anekTpudeckoro nois. [Ipunuun
https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJIEH
23 HocuTenu snekTpudueckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

24 [TpoBOTHHKY U AWDIIEKTPUKHU. 3aKOH bubnunorexa LIOK
COXPAHEHUS IIEKTPUUYECKOIO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB bubnuotexa [JOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

QJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKUN TOK, YCIIOBUS €T0

bu6nmmoreka [IOK
36 cymiectBoBanus. IcTOUHUKH
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
5 bubnunorexa LIOK
37 JIefcTBUS AIEKTPUIECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"

39 DNEKTPUUECKUN TOK B METAJUIAX, JKUIKOCTSIX bubnuoreka [IOK
U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH

" Cuna toka. JlaGopaTopHas pabota 05 bubmuoreka [IOK
"N3mepeHue 1 perylIupoBaHHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.

bubmmoteka IIOK
42 JlaGopatopHas pabota "H3mepenue u 0.5
https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HanpsoKeHUs "

23 CornpoTuBieHe MPOBOAHUKA. Y ACIBHOE bubnuoteka [JOK
COIIPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHnast pabora "3aBUCUMOCTh

bubmmorekxa [IOK
44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1

IMPOBOAHHMKA OT €I0 AJIWHBI, IUIOAaan

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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https://m.edsoo.ru/ff0aa738
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IIONIEPEYHOr0 CEUYEHuUsl U Marepuana”

3aBUCHMOCTH CUJIEI TOKA OT HaIps>KCHUA.

bub6nmoreka [IOK

» 3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas pabora "VccienoBanue
3aBUCUMOCTH CHUJIbI TOKA, UAYILIETO YEPE3 bubnmnoreka HOK
0 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”
[TocnenoBarenbHOE U MapaielbHOE
Y COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmia
CJIOYKEHUS HAINPsDKEHUN TTPU bubmmoreka [JOK
48 MOCJIEA0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopnas pabota "IIpoBepka npaBuia
bubmmoteka IIOK
49 JUTSL CUJIBI TOKA TIPH MapajuieIbHOM
https://m.edsoo.ru/ff0aadle
COEITMHEHUH PE3UCTOPOB"
Pemenue 3anay Ha npumMeHeHKe 3akoHa OMa bubmmnorexka HOK
>0 IUISL Pa3JIMYHOIO COEIMHEHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnuotexa [JOK
> 3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
- JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK

pa6OTBI N MOIIHOCTH 3JICKTPHUYCCKOI'O TOKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
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DJEeKTpUYECKUe e U MOTPeOuTeNnn

5 bubnunorexa LIOK
53 AIIEKTPUIECKOM dHEepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe
£ "DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella bubmmoreka [JOK
" uX B3aumoacucTsus. I1ocToSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonTponbnas pabora no teme
- "DrekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tela bubnnorexa [JOK
U UX B3auMoeuncTBus. [locTosTHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MAaTrHUTHI, UX B3aUMOJICHCTBIIE
- Ypok-uccnenosanue "M3yduenue nonei 1 bubnmnorexa [JOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
- MarnauTHoe nojie. MarHuTHOE 1moJie 3eMJid U bubmmoteka IIOK
€ro 3HadeHue I )KU3HA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarauTHoe nosne
bubnunorexa LIOK
59 AIEKTPUIECKOTO TOKa MarHuTHOE 1ose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
5 bubnunorexa LIOK
60 JlaboparopHast pabota "M3ydeHue neiicTBUS 0.5

MarHUTHOTO TIOJIST Ha MMPOBOJTHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

DNEeKTPOABUTATEIH IIOCTOSTHHOTO TOKA.
Hcnonb3oBanue 351eKTpoaBUraTencii B
61 TEXHUYECKHUX YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopatopnas pabora "KoHcTpyupoBanue u

u3y4eHue paboThl AJIeKTpoABUTATENS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86c

62 OnsiTel Dapajses. 3aKOH AEKTPOMarHUTHOM
naaykuuu. [pasuno Jlenna

Onekrporeneparop. CriocoObl MOMTyYeHUS
63 AIIEKTPHYECKONW IHEPTUU. DIEKTPOCTAHIIUH

Ha BO30OHOBJISIEMBIX HCTOYHHUKAX OHCPIruun

6 [ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TEME

"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"

65 KonTponbHas padota no teme

"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"

66 PezepBHblil ypok. Pabota ¢ Tekctamu 1o

Teme "TertoBsie sBieHus"

67 PezepHblil ypok. Pabora ¢ TekcTamu o

teMe "I10CTOSIHHBIN 3JEKTPUIECKNN TOK"

63 PezepHblil ypok. Pabora ¢ TekcTamu 1o
TeMe "MaraurTHsl€e siBIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

145

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

bubmmoteka IIOK
https://m.edsoo.ru/ff0acc5e

bubmmoteka IIOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac86c
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Mexannueckoe ABuxkeHue. MartepuanbHast 1
TOUYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD . bubmuorexa [JOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
5 bu6mmorexa [IOK
3 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1
https://m.edsoo.ru/ff0ad19a
A HepaBHoMepHOE NPsIMOIMHENHOE IBUKEHHE. )
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
c IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJIMHEHHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. [ padux 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue
bubmuorexa [JOK
7 YCKOpEHHS Teja IPU PaBHOYCKOPEHHOM 1 1

JIBMYKEHUH 10 HAKJIOHHOM IIOCKOCTH"

https://m.edsoo.ru/ff0adb18



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

CBo6Oomuoe nagenue ten. OueITel ['anunnes

PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.

bu6mmoreka [IOK
9 [lepuon u yacrota oOpamenus. Jluneitnas u
https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 LlentpocTpeMuTebHOE YCKOPEHHE
bubmuorexa [JOK
11 [Iepssbiii 3ak0oH HproToHa. BekTop cuisl
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHoxelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
bubmuorexa [JOK
13 Tpertunii 3akon Herotona. Cynepno3unus Cui
https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMEHEHNE 3aKOHOB bu6mmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 Cuna ynpyroctu. 3akoH ['yka
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau o teme «Cumna yrmpyroctu»
17 JlaGopaTtopHas pabota «OrnpeneneHue bubnuotexa [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6mmorexa [IOK
18 Cuna tpenus
https://m.edsoo.ru/ff0af738
bu6mmorexa [IOK
19 Pemenue 3amau o teme «Cumna TpeHUs»

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae176
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JlaboparopHnas pabota "OnpeneneHue

bubmuorexa [JOK

20 Kod(uImenTa TpeHuUs CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau mo reme "3akonsl HeroToHA. bubnuorexa [JOK

o Cuna ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnnoreka [HOK

= TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBUKCHHE TSI BOKPYT

23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"
Pemenue 3agau mo reme "Cuia TsOKECTH U bubmuorexa [JOK

2 3aKOH BCEMHUPHOTO TATOTCHUA" https://m.edsoo.ru/ff0af5f8
[IepBas kocMHueckast CKOPOCTb. bubnuoreka [IOK

% HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaIbHOW TOUKHU.
AbcomotHO TBEpAOE Teno. PaBHOBecHe bubnuoreka [IOK

20 TBEPOTIO TeJIA C 3aKPETUIEHHOM OCBIO https://m.edsoo.ru/ffOafe36
BpalleHus

27 MowmeHnT cuisl. LeHTp TsKECTH
Pemenue 3amad mo reme "MOMEHT CHITHI. bubnmoreka [JOK

2 entp TsxecTn" https://m.edsoo.ru/ff0b02b4

29 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bubnuorexa [IOK

"MexaHn4ecKoe IBUKEHHE.

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af8be
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B3aumoneiictBue Ten"

KontponpHas pabora o Teme

bu6mmoreka [IOK
30 "MexaHHUeCKOe ABMKEHHE.
https://m.edsoo.ru/ff0b06ec
BszaumozeiictBue Ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
bu6mmoreka [IOK
31 COXPaHEHHUs UMITyJIbCa. YIIPYroe U
https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMOIeHCTBUE
3 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnnoreka [JOK
uMITynbca' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-kordeperuus "PeakTuBHOE IBMKEHHE
B PUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanuueckasi paboTa 1 MOLUTHOCTb
https://m.edsoo.ru/ff0b0a84
3 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnuotexa [JOK
CHUJIBbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopatopHas pabota «OnpezneneHue
36 paboTHI CUJIBI TPEHHS ITPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATbHON
MIOBEPXHOCTH
37 Cas13b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTHsI
38 Kunernueckas sneprus. Teopema o bubmuotexa [JOK



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

KMHETUYECKOU SHEPrUu

https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTopHas paborta «/3ydeHue 3akoHa bubnmoreka [JOK
COXPAHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
" KonebarenbHoe IBUKEHUE U €TO bubnmoreka [JOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
1 3aryxatomue kojaebanus. BeiHyX/1eHHbIE bubnnorexa [HOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuecKuil ¥ NPy KUHHBIM MAsITHUKH
VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
bubmuoreka [JOK
44 KOJICOAHUH OT JKECTKOCTH TMPYKHHBI K MACCHI
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatenue SHEPTUN IPU MEXAHHISCKHUX
KoJ1e0aHusIX
JlaGopaTtopHas pabota «OrnpeneneHue
bu6mmoreka [JOK
46 4acTOTHI U NIEpH0/ia KojaeOaHu NpyKUHHOTO
https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopaTtopnast pabota «I[IpoBepka
bu6mmorexa [IOK
47 HE3aBHCHUMOCTH MepHoJia KoleOaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
bu6mmorexa [IOK
48 Mexanunueckue BoJHbl. CBOMCTBA

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b20f0
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MCXaHHUYCCKHUX BOJIH. HpOIIOHBHBIC n

IOIIEPCUYHBIC BOJTHEBI

Ypok-koH(pepenmus "MexaHn4ecKrue BOTHBI

49
B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"
50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa
Ypok-uccnenosanue "HabmroaeHue
o1
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4YacCTOTHI"
- ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
- Ypok-koHpepenius "YabTpazByk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
bu6mmorexa [IOK
54 "3aKkoHbI cOXpaHeHus. MexaHndeckue
https://m.edsoo.ru/ff0b25f0
KoJieOaHus U BOJIHBI"
KonrtponsHas padota no Teme "3aKoHbl
55 coxpaHeHus. MexaHndeckue KoneGaHus u
BOJIHBI"
- DNIEKTPOMarHUTHOE TOJIE. bubnuorexa [JOK
DIIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
bu6mmorexa [IOK
58 VYpoxk-kondepenuus "[kana

https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

59

60

61

62

63

64

65

66

SJICKTPOMArHUTHBIX BOJIH. Hcnonn3oBanue
OJICKTPOMAardHuTHBIX BOJIH JJIA COTOBOM

cBs3n"

VYpoxk-uccienoanue "M3yueHne cCBOMCTB
3IEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO

MoOunpHOTO Tenedona"

Pemenue 3amgau Ha OIpECACIICHUC YaCTOThI U

JJINHBI 3HeKTpOMaFHHTHOﬁ BOJIHBI

SHGKTpOMaFHI/ITHaH npupoJga CBCTaA.

CKOpOCTB cBeTa. BorHOBBIC CBOMCTBA CBETa

Ucrounuku ceeta. [IpsiMonuneitHoe
pacnpoctpaHeHue cBera. 3armMeHus: CoiaHua u
Jlynsl

3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue
3a71a4 Ha IPUMEHEHHUE 3aKOHA OTPaKEHUS

CBCTa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMPEIOMJIICHUA

CBCTa

ITonHoe BHYTPCHHCC OTPAXCHUC CBCTA.
Hcnons3oBaHue MOJIHOTO BHYTPCHHCTO

OTpaXXCHUSA B OIITUYECKUX CBETOBOJAAX

JlaGopatopHas pabota "HccnenoBanue

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb38c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH YIJIa IPEJOMIIEHHUSI CBETOBOIO
Jqy4a OT yIJla naJieHus Ha TpaHule "BO3ayX-

nn

CTCKIJIO

Ypok-koupepenius "Mcnonp3oBanue

67 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 Jluna3el. OnTHYecKas Cuiia JINH3BI
https://m.edsoo.ru/ffOb3f2c
5 bu6mmoreka [IOK
69 [TocTpoenue n3o0pakxeHUi B JIMH3aX
https://m.edsoo.ru/ffOb444a
JlabopaTtopHast pabora "Ornpeznenenue
bubmuorexa [JOK
70 (OKYCHOTO PaCCTOSIHUS M ONITUYECKOMN CHUITBI
https://m.edso0.ru/ff0b4206
coOuparorien TUH3bI"
- VYpok-koHpepenius "OnTudyeckue TMH30BbIE bubnuoreka [IOK
npubopsr” https://m.edsoo.ru/ffOc0a7e
bu6mmorexa [IOK
72 ['na3 xak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
23 Ypok-konpepenmus "Jledextsl 3penust. Kak
COXpaHUTh 3peHue"
Paznoxenue 6enoro cBera B ciekTp. OMBITHI
bubmuorexa [JOK
74 Hrrotona. CroxxeHue CreKkTpaabHbIX 1IBETOB.

Hucnepcus ceera

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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JlaboparopHast pabota "OnbITHI 11O

Pa3I0KEHUTIO Oejoro ceera B CIICKTp U

bubmuoreka [JOK

" BOCIIPUSTHIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHNH Yepe3 BETOBbIe (PUIBTPHI"
Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: AMcIepcusi, HHTeppepeHns U
madpakus'
OmnbiTel Peszepdopaa u rmianerapHas Mojemb bubnnoreka [JOK
7 aToma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u MorionieHue cBeTa aTOMOM. bubnnorexa [HOK
" KBantsbl. JIuneiyaTeie criekTpsl https://m.edsoo.ru/ff0c144c
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnuorexa [JOK
% UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI Bubmotexa [OK
https://m.edso0.ru/ff0c1672
Crtpoenue atomHoro sipa. Hykinonnas bubnmnoreka [JOK
82 MOJICJIb https://m.edsoo.ru/ffOc18ac
83 PangnoaktuBHBIE TpeBparieHus. M30Torsr Butmotexa [{OK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3anau no reme: "PaninoakTuBHBIE bubmuotexa [JOK

npeBpauieHus "

https://m.edsoo.ru/ffOclb4a
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85

[Iepuon nonypacnana

Ypoxk-koudepenuus "PagroakTuBHbIE

bu6mmoreka [IOK

5 U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" ! https://m.edsoo.ru/ff0c2126
SnepHblie peakiu. 3aKOHbI COXPaHEHUS bubnnoreka [HOK
o7 3aps0BOI0 U MAaCCOBOI'O YHCEI https://m.edsoo.ru/ff0c1c58
DHeprusi CBsI31 aTOMHBIX s7ep. CBsA3b MacChl bubnuorexa [JOK
% Y DHEPTUn https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
Peakuuu cunrte3a u nenenus saep. bubnuorexa [JOK
%0 Nctounuku sHeprun CosiHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.
91 JleiicTBUS pagOaKTUBHBIX U3JIyYE€HUN Ha 1
JKUBBIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
"DJIeKTPOMarHuTHOE TMOJIE. bubnuorexa [JOK
% ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"
KonTpomnpHas pabota mo Teme
"DNEeKTPOMarHuTHOE TOJIE.
93 1
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"
94 [ToBTOpenwue, 0600meHne. JlabopaTopHbIe 1 bubmuotexa [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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pabotsl o Kypey "B3aumoneiicteue ten"

https://m.edsoo.ru/ff0c245a

[ToBTopenue, 0600menue. Permenne

bu6mmoreka [IOK
95 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME
https://m.edsoo.ru/ff0c2572
"TerutoBble npouecch”
[ToBTopenue, 0600menue. Permenne
bu6mmoreka [IOK
96 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME
https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarencii”
[ToBropenue, 0600menue. Pemenne
bu6mmoreka [IOK
97 pacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TEME
https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"

03 [ToBTOpenue, 0600meHne. JlabopaTopHbIe bubnuorexa [JOK
paboTsl o kypcy "CBeToBbie IBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06061menHue. Padota ¢

bu6mmorexa [IOK
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHHUS B
https://m.edsoo.ru/ff0c2d6a
MexaHuke"

100 [ToBTOopenue, o6o0mmenue. Padora ¢ bubmmorexa [IOK
texkctamu 1o TeMe "Koiebanusa u BOJHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenne, 0600meHne. Pabora ¢ bu6mmorexa [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenne, 0600meHue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHToBas U siiepHast

¢duzuka"



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA



OLHEHOYHBIE MATEPUAJIbI
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