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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHMM M TpeOOBaHMUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «Dusukay.

Conepxanue mnporpamMmbl 1Mo (U3MKE HamMpaBlieHO Ha GOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alUi0 H3Y4YEHUs
¢u3uKN Ha JAEATETPHOCTHON OCHOBe. B mporpamme mo (Qu3MKe Yy4YHTHIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu Tpeboanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0y4EHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tporpamma mo ¢usmke ycTaHaBIMBaeT paclpesiesieHne yaeOHOro MaTeprana
1o rojaM o0ydeHus (1o Kjaccam), mpejaracT IPpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCS.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUA METOJUYECKOM
MIOMOIIIH YYUTEIO B CO3/IaHUU pab0oyeil MporpaMMbl 0 y4eOHOMY MTPEAMETY.

Ou3uka SBIAETCA CHCTEMOOOPA3YyIOIUM JUISI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB
U SBIICHHM, HM3ydaeMbIX XHMHEH, OHOJOTHEH, acTpoHOMHEH U (QHU3NUECKOI
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBisieT Hawbosiee sCHbIe 0Opasilbl MPUMEHEHHs] HAay4dHOTO METoJa
MO3HAaHMSI, TO €CTh CII0C00a MOTyUeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHHUU E€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
MHTepeca K HayKe Y 00y4aronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIIEYIOMMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIMUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHSTD SIBJICHUS;

e OIICHWBATh U TOHUMATh OCOOCHHOCTH HayYHOTO MCCIICOBAHNUS;

e UWHTEPIPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA AJIs OJyYEHUS! BHIBOIOB.

Ilenmn w3yueHuss (uU3MKK Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
omnpenenensl B Konuenmum mnpenogaBaHus ydyeOHoro mnpeamera «dusmka» B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoin denepaiyu, peanu3yronmx



OCHOBHBIE  00111€00pa30BaTEIbHBIE IPOrPAMMBbl, YTBEPKIEHHOW pEIICHUEM
Komnernn MunucrepcerBa npocsemienns Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nekaopst 2019 r. Ne TIK-4BH).

Henan nzyyenusi Gu3suKu:

NpUOOpETeHUE HHTEpeca U CTPEMJICHUS OOydYarolUXcsd K HaydYHOMY
W3YYCHHUIO TMPUPOIBI, PA3BUTHE HMX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUs U (OPMHUPOBAHUE
UCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK peE3yibTaTa H3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopmupoBaHUE TMPEACTaBICHUN O posid (DU3MKHU [JIs1 Pa3BUTHUSI IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE  TPEJCTaBIECHUH O  BO3MOXHBIX  cdepax  Oymayiien
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JajgbHenIeMy 00y4YeHHIO B 5TOM HaIllPaBJICHUH.

JlocTKeHHE 3THUX TIeJIed MporpaMmbl MO (M3MKE HA ypOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIOMNX 3a4ay:

NpuoOpEeTeHUE 3HAHMM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DBJECKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSX;

NpUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBSCHATH (DU3UUECKUE SIBJICHUS C
WCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHU;

OCBOCHHE METOJOB PEIICHUS MPOCTEHINMX pacy€THhIX 3a7ady ¢
UCIIOJIb30BaHUEM buznyecKux MOJIeeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOIHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble  pabOTBI ¥ JKCIEPUMEHTAIbHBIC HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PabOThl ¢ MH(pOpManuen (HU3NUECKOro COAEpKaHMS,
BKJIIOYass UH(POPMAIUIO O COBPEMEHHBIX JOCTIXKCHUSAX (DU3UKH, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO €O chepaMu poheCCHOHATIBHON ACATEILHOCTH, CBI3aHHBIMU
c (u3ukoil, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 8
kjacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Hezento).



[Ipeanaraemelii B mporpamMme no ¢Gu3MKe nepedeHb JadopaTOpHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, yYUTEb JEIaeT BbIOOP MPOBEACHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBHIYATbHBIX OCOOCHHOCTEM
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B paMKax
OCHOBHOI'0O TOCYJJapCTBEHHOTO dK3aMeHa o (Pu3uKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupoze. SABneHust npuponbl. duznueckue SBICHHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

Ouznueckre BeaMUMHbL. W3mepenue ¢usznueckux BeanuuH. Du3nUecKue
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHasi cUCTeMa €IMHHUII.

Kak ¢wusuka wu Jgpyrue eCTECTBEHHbIE HAyKH H3YyYalOT IPHUPOY.
EcTecTBeHHO-HAyYHBIM METON TMO3HAHWS: HAOIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue Gu3NIeCcKuX SBJICHUN ¢ TTOMOIIBIO MOJIEICH.

Jlemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIC, CBETOBbIC
SIBJICHUSL.

2. ®dusznueckue npubOpPsl U Mpolieaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomot u onvimeul.

1. OmnpenenieHue EHBI JEICHUS KTl U3MEPUTEIHHOTO TPUOOpa.

2. H3mepeHue paccTosHUM.

3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TETA.

4. OnpeneneHue pa3MepoB MAJIbIX TEl.

5. M3mepenue Temmeparypbl IpU MOMOIIM >KUAKOCTHOIO TEPMOMETpa M
JaTYuKa TeMIepaTyphl.

6. IIpoBeneHue uccieaoBaHus MO MPOBEPKE TUIOTE3bI: NAJbHOCTh MOJIETA
IIaprKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJIbIe BBHICOTA
yCKa.

Pa3nen 2. [leppoHayasibHbIE CBeJIeHUsI 0 CTPOEHUH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTRA.

JIBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTHM JBHWKEHHMS YacTHUI[ C
temrneparypoil. bpoyHoBckoe npwxkenue, auddysus. BzaummomaeicTBue yacTHil
BEIIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX
(kpucTamnmyeckux) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaOmionenune 6poyHOBCKOTO ABHKEHUS.



2. HabGmonenue nuddysuu.
3. HaOmionenue — siBmeHuidd,  OOBACHAIONIMXCA ~ MPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie padbomol u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  UCIOJIb30BaHUEM

dboTorpadwuii).
2. OnbIThI 10 HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHJI MOJIEKYJISIPHOTO MIPUTSKEHHUS.
Paznen 3. /IBu:xeHHe U B3aMMOIeliCTBHE TeJl.
Mexannueckoe JBM)KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JIBUKECHUS.
SBneHne WHEpUMHU. 3aKOH HMHEPHUHU. B3auMopneicTBue Ten Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BEIECTBA.
Cunta Kak xapakTepucTHKa B3auMozencTBus Ten. Cuila ynpyrocTd M 3aKoH
['yka. MI3mMepeHune cuiibl C MOMOILIBIO JUHAMOMETpPA. SIBIICHUE TSATOTECHHS W CHUJIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocts. CrnoxxeHue
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHonencTByromas cuil. Cujia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHre B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUUECKOTO JABUKECHHUS Tea.
2. M3MepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHMUS.
3. HaOmroneHue siBI€HUS UHEPLUU.
4. HabmroneHne n3MeHeHUs1 CKOPOCTH TP B3aUMOJICHCTBUU TE.
5. CpaBHeHHE Macc 1O B3aUMOJEHCTBUIO TET.
6. CmoxxeHue cuJ1, HalpaBJIEHHBIX M0 OJHON NPSIMO.
Jlabopamopnuie padbomot u onvimeot.
1. OmpexenieHre CKOPOCTH PABHOMEPHOIO JABMKEHUS (ILIAPUKA B KHJIKOCTH,
MOJIEITN AJIEKTPUUECKOTO0 aBTOMOOMIISI U TaK Jlajiee).

2. OmpepeneHne CpelnHE CKOPOCTH CKOJIBKEHMsI OpycKa WM Iapuka Io
HAKJIOHHOM IUIOCKOCTH.
OmnpejeneHue IOTHOCTH TBEPIOTO Tea.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (Iedopmariim)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBieHue TBEPABIX TeJ, ;KUAKOCTEH U ra3oB.



Hanenue. CriocoObl yMEHBIIECHUSI U YBETUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHUs rasa oT oObéMa, Temmeparypbl. Ilepegada naBieHHs
TBEPABIMU TEJIAMHM, >KUJIKOCTAMH M TrazaMu. 3akoH Ilackans. ITneBmarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUAKOCTH OT INIyOMHBI. ['MIpocTaThyecKuii
napaaokc. Coob1aromuecs cocyabl. [ napaBinueckue MEXaHU3MBI.

AtMocdepa 3emnn u atmocdepHoe napiieHue. [IpUyuHBI CyIIECTBOBAHMS
BO3yImHONW o0osnouku 3emid. Onbit Toppuuemnu. M3mepenune aTtmochepHOTro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOr0 AABJICHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[TpuGops! 1715t U3MepeHus: aTMOC(HEpHOTO TaBICHHUS.

JleyicTBUE KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

[Iepenaua naBneHUS KUIKOCTHIO U TA30M.

Coobmiaroiuecst CoCyabl.

['mapaBauyeckui mpecc.

[IposiBieHne NEUCTBUSA aTMOC(EPHOTO JTABICHUS.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOrPYKEHHOM YacTH
TeJla ¥ IIJIOTHOCTHU KUIKOCTH.

PaBEeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue miaBaHus TEI: IUIABAHUE WJIW MOTPYKEHHE TENI B 3aBUCUMOCTH
OT COOTHOIIICHUS INIOTHOCTEH Tea U KUIKOCTH.

Jlabopamopnuie pabomot u onvimeul.

1.

WccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa OTPpYy>KEHHON B
KUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJKUBAIOIMIEW  CHJIBI, JCWUCTBYIOIIEM Ha  TEJIO,
IOIPYKEHHOE B KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CUIIbI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJIKHBAIOUIEH  CHIIBI,
JEUCTBYIONIEH Ha TEJI0 B JKUAKOCTH, OT 00bEMa MOrpyXKEHHOW B
YKUAJIKOCTh YaCTH TeJa U OT IJIOTHOCTHU KUIKOCTH.

KoncrpyupoBanue apeomerpa wWiIM KOHCTPYUPOBAaHHE JIOAKH U
OIIPENICJIEHUE €€ TPY30NIOABEMHOCTH.

Pa3zpnes S. Pabora M MOIIHOCTH. DHEPIUsl.
Mexannueckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBuno» Mexanuku. KIIJI mnpocteix wmexaHusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHIMAIbHAs OJHEPTUA.
[IpeBpailieHre OHOTO BHIA MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMephl IpOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomot u onvimul.

1. Ompenenenue pabOThl CUJIBI TPEHUS TP PABHOMEPHOM JBUYKEHUU TeJa

10 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBanue ycaoBui paBHOBECHS pblyara.
3. Usmepenue KIIJl Hak1OHHOM IIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTHH.
8 KUIACC

Pa3nen 6. TensioBbie siB1eHHS.

OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepsl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKAAOIINE
OCHOBHBIE I10JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKONU TEOPUHU.

Mopnenn TBEPAOro, MXUAKOTO U Tra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ia30B, KUAKOCTEU U
TBEPABIX TEJII HA OCHOBE IIOJIOKEHHM MOJIEKYJIIPHO--KUHETUHYECKOW TEOPHUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TeIIOBOE paClIMpPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yactull. BuyTpenHsss sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH SHEPIUu:
TeIuIonepesaya u COBEpLICHUE paboThI. Bunpr TEILIONEPENAYH:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYEHHUE.

KonuyectBo TemynoThl. YaenbHas TEIJIOEMKOCTh BELIECTBA. TeEMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHeHHE TemjoBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEILIECTB. YEJIbHAs TEIUIOTA IIJIABJICHMUS.
[TapooOpazoBanue u koujeHcausi. Mcnapenuwe. Kunenue. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOTro
JTaBJICHHUS.

Bnaxuocts Bo3nyxa.

DHeprus TOIJIMBA. Y IeTbHAs TETUIOTA CTOPAHMUS.

[Tpunuunel padotel TemnoBeix nasurareneil KIIJ TtemmoBoro asuratesns.
TernnoBble ABUTATENN U 3aLIUTA OKPYKAKOLIEH CPEBI.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUU B TEIIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HabnroneHue 6poyHOBCKOTO JABUKEHUS.
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10.
11.
12.
13.

Habmronenue nuddyszuu.

HabGnronenue siBieHui cMauuBaHus U KaWJUIPHBIX SIBIICHUM.
Habnrogenue TemioBoro paciimpeHus Tell.

H3meHeHre AaBieHus ra3a Mpu U3MEHEHUH 00bEMa W HarpeBaHUM WU
OXJIAXKJCHUH.

[IpaBuiia U3MepeHus TeMnepaTyphbl.

Buasl Termonepenayun.

OxJax/ieHue Mpy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHnn paObOThl BHEIIHUMHU CHUJIAMHU.
CpaBHEHHE TEITIOEMKOCTEN pa3IMYHbIX BELIECTB.
HabGnronenue kuneHus.

Habnrogenue nocTostHCTBA TeMIIEpaTyphl IIPH MJIaBJICHUU.
Mogenu TemoBbIX JBUTATEIEH.

Jlabopamopnuie padbomot u onvimul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO HMPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB IIOBAPEHHOM COJIM WJIK caxapa.
OnbITel 110 HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIAKOCTEU U
TBEPBIX TEIL.

OmnpeneneHue AaBaeHUS BO3ayXa B 0ayIOHE MIMPHUIIA.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro
00bEMa M HAIPEBaHUS WIH OXJIKICHHS.

[TpoBepka runmoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPhI.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPrud Tela B Pe3ysbTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

UccnenoBanue siBjieHUs TEIJIOOOMEHA MPU CMEIIUBAHUU XOJIOJHON U
ropstuyer BOJIBI.

OnpenesieHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  MpH
TEITIO0OMEHE C HarpeThIM METAJUIMUECCKUM ITUIIMHIPOM.

Onpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiiecca UCapeHus.

OrnpenesieHue OTHOCUTEILHOMN BJIAXKHOCTH BO3AyXa.

Onpenenenue yAeaIbHONW TETUIOTHI IJIABJICHUS JIbJA.

Paznen 7. Duekrpuyeckre U MArHUTHBIE SIBJICHUS.

OnekTpuzanus Tei. JlBa poja 2JIEKTpUYECKHX 3apsioB. B3aumojneicTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPs/I0B U PACCTOSHUSI MEXTY TEJIaMU).

Onektpuueckoe nojie. Hanpsok€HHOCTh 3iekTpudeckoro moiist. ITpuHuun
CYNEPHO3ULIUH JIEKTPUUECKUX T0JIeH (Ha KaY€CTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM U JUAJEKTPUKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUCCKHUIM TOK B KUJKOCTIX M razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUYECKOE  HANpsKEHUE.
ConpoTHuBIECHHE TPOBOJHUKA. Y ACIBHOE COMPOTHUBIICHHE BeliecTBa. 3akoH Oma
I ydactka nenu. llocnemoBarenpHOe W MApalyIENbHOE  COSIUHEHUE
MPOBOJIHUKOB.

Pabora ® MoOIIHOCTH »dJEKTpUUeckoro Toka. 3akoH Jxoyns—JIeHma.
DIeKTPUYECKUE LEeTH U TTOTPEOUTENH IEKTPUUECKON Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

IloctosstHHBIE  MarHuThl.  B3anmMoJelHcTBME  MNOCTOSHHBIX ~ MAarHHUTOB.
MarxauTtHoe 1oJjie. MarauTHoe noje 3eMJIM U €ro 3Ha4eHue JJIs KU3HU Ha 3eMIle.
OnbiT  Opcrena. Mar"HuTHoe TOJie  AJIEKTpUYECKoro Toka. IIpuMeHeHue
3JIEKTPOMArHWTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO OISl HA IPOBOJAHUK C TOKOM.
DJIEKTPOJABUIATENb MOCTOSHHOIO TOKa. M Cmosib30BaHHWE BIECKTPOJABUTATEIIEH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Onbitel @apanes. SABneHne 3JIeKTPOMArHUTHOM MHAYKUuK. [IpaBuno Jlenna.
DJIeKTpOoreHeparop. CrocoObI MOJTyYCHUS BJIEKTPUYECKOM SHEPTHUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBJISIEMBIX HCTOYHUKAX SHEPIHH.

Jlemoncmpayuu.

DJeKTpU3aLus Tell.
JIBa pojia 3NEKTPUYECKUX 3apsiA0B U B3aUMOJICMCTBUE 3apSIAKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE IEKTPOCKOTIA.
DJeKTpocTaTudecKas MHIyKIUs.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3apsI0B.
[TpoBOAHUKY U TUDTIEKTPUKHU.
MoaenupoBaHue CUIIOBBIX TUHUHM JEKTPUYECKOTO TTOJIS.
M CTOYHMKH TOCTOSIHHOT'O TOKA.
JIeCTBHS NEKTPUIECKOTO TOKA.
. DNEKTPUUYECKHUIN TOK B HKHUJIKOCTH.
. ['a30BbIM pas3ps.
. I3mepeHue cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HapsyKeHUST BOJIbTMETPOM.
. Peocrar u Marazus cCOnpOTUBIICHUM.
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. BzanmoeiicTBre TOCTOSHHBIX MAarHUTOB.
. MoaenrpoBaHrue HEBO3MOKHOCTH pa3/ICJICHUS MTOJFOCOB MAarHUTA.

=
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHUE€ MArHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarHnuTtHoe 1oJjie Toka. JeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJIS HA POBOJHUK C TOKOM.

DJIEKTPOJBUTATEb TOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JEKTPOMArHUTHON MHIYKITUH.

OmneiTel @apajes.

3aBUCHUMOCTh HAMNpPABJICHUS WHIYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DNEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimul.

1.

AL S

10.
11.

12.

13.

14.

15.

16.

OneITel TIO HAOMIOACHWIO DJICKTPU3AIMU Tel WHAYKIHEH W Tpu
CONIPUKOCHOBEHUH.

UccnenoBanne JEWCTBUS JIIEKTPUYECKOTO TOJST HA MPOBOJAHUKH U
TTUAJIEKTPUKH.

COopka u npoBepka pabOThI AIEKTPUUECKOMN MU MTOCTOSTHHOTO TOKA.
W3mepeHue 1 peryampoBaHuEe CHIIbI TOKA.

N3mepeHue u peryampoBaHue HaMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, UIYLIETO YEPE3 PEZUCTOP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JWHBI, IUIOIIAAU IONEPEYHOTO
CEUYEHHUs U MaTepuana.

IIpoBepka mnpaBuiia CIOXKEHHS HANPSKEHUW IPHU  MOCJIEN0BATEIBHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia i CUJIbl TOKAa MPU NapalieIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
OnpeneneHue MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACISEMON Ha
pe3ucrope.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UJYIIETO 4Yepe3 JIAaMIOUYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBHS TTOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOTO TOJII  TOCTOSIHHBIX ~ MAarHuTOB TPU  UX
00bEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue necTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aMMOJIEUCTBUS
KaTyIIKM C TOKOM M MAarHuTa OT CHJIbI TOKA W HaIpPaBJICHHUS TOKa B
KaTylIKe.

18. M3yueHnue AeiCcTBYS MarHUTHOTO TTOJIST HA MMPOBOJIHUK C TOKOM.

19. KoHcTpyHpoBaHue u u3ydeHue padoThl 3JIEKTPOABUTATEIIS.

20. 3mepenue KIIJ] a5exkTpoaBUraTeIbHOM YCTAaHOBKH.

21. OOBITBl IO HWCCIECIOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM WHAYKIWH:
WCCIICIOBAHNE HM3MEHCHHM 3HAYCHUS M HANpPaBIICHUS WHIYKIHOHHOTO
TOKa.

9 KUIACC

Pa3znen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe pABwxkeHue. MarepuanbHass Touka. Cucrema oTcyéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBrxeHne. HepaBHoMepHOe npsMonuHeiiHoe aABrxeHue. CpenHsss 1 MTHOBEHHAs
CKOPOCTB TeJla [IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosMHEHHOe aBmxkeHue. CBoOoaHOE
nagenue. Onbitel ['anumnes.

PaBHOMepHOE ABMXKEHUE TO OKpYX)HOCTH. Ilepron m yactora oOpaineHus.
JIunenHas u yriaoBasi CKOpocTU. LIeHTpoCcTpeMUTEIBHOE YCKOPEHUE.

IlepBsiii 3ak0H HptoToHa. Bropon 3akon Herotona. Tperuii 3akoH HeroToHa.
[IpyHIMN CyTIepIIO3UIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujla TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHUE CBOOOIHOTO
nafgeHus. Jlwxenue ruiaHetr BOKpyr ComHua. IlepBasg kocmuueckas CKOpPOCTb.
HesecoMocTh 1 nieperpys3ku.

PaBHOBecue maTtepuanbHOM TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPETUIEHHON OChIO BpaieHus. MomeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne nmnynbca. UMnynbe cuiibl. 3aKOH COXpPaHEHMS
MMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexannueckass paboTra W MOIIHOCTh. Pabora cui TSHKECTH, YIPYrocTH,
Tperust. CBs3b dHepruu u pabotsl. [loTeHnnanbHast SHEPrus Tena, MOAHATOro Haj
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cKaTtou npykuHel. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaGmrogeHne MeXaHW4YecKOro ABMKEHUS Tella OTHOCUTENIBHO PAa3HBIX Tell

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

CpaBHeHUE MyTEW U TPACKTOPUI ABUKEHHUSI OJTHOTO M TOTO XK€ TeJjia
OTHOCHUTEIIBHO PAa3HBIX TEJI OTCUETA.

N3MepeHre CKOpOCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO ABUKCHUA.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JABUKCHUA.

HaGnronenue nBmkeHus Telia o OKPY>KHOCTH.

HaGnronenne MexaHMIeCKuX SBJICHHUMA, TPOUCXOISIINUX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHMS T€Ja OT MacChl Teja M JACHCTBYIOIIEH Ha HEro
CHJIBL.

Habmronenue paBeHcTBa CHII IPY B3aUMOJICHCTBUU TE.

N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKECHUU.

[lepemauya uMnyJibca Npu B3aMMOJICMCTBUH TE.

[IpeobpazoBanus SHEPTUM NTPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHne nMnyJibca Mpy HEYNIPYroM B3auMOJAECHCTBUH.

CoxpaHeHHe UMITYJIbCa MPU a0COIFOTHO YIIPYTOM B3aMMOJICHCTBUH.
HaOntonenue peakTHBHOTO JABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOITHOM MaICHHH.
CoxpaHeHre MEXaHUYECKOW SHEPTUM NIPU ABUXKEHUH TeJa MO/ I€MCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimeul.

1.

KoncTpynpoBanue TpakTta i pa3roHa M JaJIbHEWIIETO PAaBHOMEPHOTO
JBVKEHUS MIAPUKA I TEJIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS Opycka WM JIBU)KCHUS
[IaPUKA 110 HAKJIOHHOW IUTIOCKOCTH.

OnpeneneHne yCKOpeHHUsl Tela NPH PaBHOYCKOPEHHOM JIBXKEHHMM I10
HAaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JNBWKEHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM MpPU PABHOYCKOPEHHOM JBUXEHUU O€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBKEHHUSI OT  CHJIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue korhGUIIMEHTa TPEHUS CKOIBXKEHUS.

Omnpenenenue )KECTKOCTH MPY>KUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS NPU PABHOMEPHOM JBIKEHUU Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.



10. Ompezieniende  pabOThl  CUJIBI  YIIPYTOCTH MpPU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAHEHUS YPHEPTUH.

Pa3nen 9. Mexanndeckue K0J1e0aHUA M BOJHBI.

Konebarenbaoe nBmwkenne. OCHOBHBIC XapaKTEPUCTUKN KOJICOAHUN: TIEPUOI,
4acToTa, aMIUINTya. MaTeMaTudecKui U NPYKUHHBIM MasTHUKU. [IpeBpainenue
HHEPTUU MPH KOJIeOATETHHOM JIBHKEHUU.

3aryxatouue  kosieOanus.  BwiHyxkaeHHble — kosiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBA MeXaHHYECKUX BOJH. IIpomonbHbiE |
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI MW CKOPOCTh €€ PpacHpOCTPaHCHHUS.
MexaHnueckue BOJIHBI B TBEPIOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(paszByk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xoneGaHuil Ten MO JEHCTBUEM CHIIBI TSKECTH U CHUIIBI
YIPYTOCTH.

HabGmronenue xosebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmroieHue BhIHYKIEHHBIX KOJIEOaHU U pe30HaHca.

PacnipocTpaneHnne nmpo10JIbHBIX U MTONEPEYHBIX BOJIH (Ha MOJAEIIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimul.

1. OmnpeneneHve YacTOThl W Iepuoja KoJieOaHMM MaTeMaTU4ecKOro
MasTHHKA.

SAN A

2. OmpeneneHuie 4acTOTHI U Mepruoa KojieOaHU NPy KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEpUOJia KOJIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT IJUHBI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH TIEPHO/Ia KOJICOaHU TPYKUHHOTO MasSTHUKA
OT MAacchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH MEpUOJa KOJeOaHUMN Tpy3a, MOABEHICHHOTO K
HUTHU, OT MAcCChI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTh  Tepuoja  KojeOaHwuii
MPY>KUHHOTO MAasgTHUKA OT MACChI Tpy3a M )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.
Pazjnes 10. DiiekTpOMarHuTHOE 10JI€ ¥ YJIEKTPOMATHUTHbIE BOJIHBI.
ONEeKTPOMarHuTHOE  ToJIe.  DJEKTpOMarHuTHble  BoJHBL.  CBOMCTBa
AIEKTPOMAarHuTHeIX BOJH. [llkama snexkTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.



OnexkTpomaruuTHas npupona csera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA
CBETa.

JHemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomol u onvimol.

1. V3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOHIIBHOTO

tenedoHa.

Pasznen 11. CBeroBbIe sIBJICHHUS.

JlyueBas  mMogmenr  cBera.  Mcrounmkm — cBera.  lIpsaMonumnernoe
pacnpoctpaHenue cseta. 3atmeHust Connua u Jlynel. Otpaxkenue ceera. Ilnockoe
3epKaJio. 3aKOH OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnOpenomMiieHus cBeta. [lolHOe BHyTpeHHEe
OTpakeHHE cBeTa. Vcmonb30BaHME TIOJHOTO BHYTPEHHEIO OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xonm nydet B smH3e. Onthueckas cucteMa (oroamnmapara,
MHUKpOCKONa M Tejieckona. ['ma3 kak onruueckas cucrema. BiM30pyKocTh H
JaJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnektp. Onbitel HetoToHa. CnoxkeHue
CIIEKTPAJIbHBIX IIBETOB. /{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMONTMHEHOE PacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxxeHUi B IUIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKkuii CBETOBO/I.

Xop tydeil B cOOMparoIie TuH3e.

XO0J ny4yelr B pacCEenBAKOILIEH JINH3E.

[Tonyyenue n300paxeHuil ¢ MOMOIIBIO JIMH3.

[Tpuniun neiicTBus oToarapaTa, MUKPOCKOTA U TEJIECKOTA.

10. Mopens rinasa.

11. Pa3noxenue 6e5oro ceera B CIEKT.

12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnepoBanue 3aBUCUMOCTH yrjla OTPAaXXEHHUs CBETOBOrO Jy4ya OT yrjia
MaJICHHUS.
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2. M3yueHue xapakTEpUCTUK U300paKEHUS MIPEAMETA B INTIOCKOM 3epKalie.
3. HccnegoBaHue 3aBUCHUMOCTH yTIJIa MPEJIOMIICHUSI CBETOBOIO Jyda OT yrIJia
MaJICHHs] Ha TPAHUIIE «BO3yX—CTEKIIO».



4. TlomyueHue n300pake€HUN C MOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenue (OKYCHOTO pPacCTOSIHUS U ONTHUYECKOW CUJIbI COOMpArOIIeit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl 1O BOCHPHUSTHIO IBETAa MPEAMETOB MpPU MX HAOIIOJECHUU Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3znen 12. KBanToBble fiBJICHUS.

Omneitel Pe3epdopna u nnanerapHas mMozaenib aromMa. Mogens aroma bopa.
Hcnyckanue u noryionieHrne ceeta aromom. KBanTel. JInHenyaTsie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uzinydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoronel. PanmoaktuBHBIE
npepaieHus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHble peakiuu. 3aKOHBI COXPAaHEHHMs 3apsOBOIO M MAacCOBOI'O YHCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHepruu. Peakuny cuHTe3a H
nenenus anep. Mctounuku sneprun ConmHIA U 3BE3]I.

Anepnas sHepreruka. JeWCTBHS paguOaKTHBHBIX HW3JIYYEHHW Ha >KUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHeKTpsl U3JIy4EeHUS U MTOTJIOICHUS.

2. CnexkTpsl pa3Iu4HbIX ra30B.

3. Comextp Bogopoza.

4. HaGmronenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYyUEHUH.

6. Perucrpanus uziydeHus NpUpOJHbIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaOmroneHue CrjIomHbIX U IMHEHYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUN YAaCTULIBI IO TOPMO3HOMY

nytu (1o ¢otorpadusim).

3. V3MepeHue paanoakTUBHOIO (poHa.

IHoBTOpUTEIBLHO-0000 1A IINH MOTYJIb.

[ToBTOpHTENBEHO--0000IAIOIINI MOAYJIb TPEAHA3HAYEH AJI CHCTEeMaTU3alun
U 0000IIeHHS  TPEIMETHOrO  COJAEp)KaHWS W ONbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXke I MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy 10 (HU3UKe Uil OOydaroluxcs,
BBIOPABIIKX ATOT yUEOHBIHN MpeaMeET.

[Ipu M3yyeHUn AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECHeuMBaETCs JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pPE3yJbTaToB  oOyueHus, (popmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIIEJOBAaHUS



SBJICHUA TPUPOABI M TEXHUKU, OBJIAJICHUE YMEHMSIMHU OOBICHATH (PU3MUECKHE
ABJICHHS, TPUMEHSA TMOJIyYCHHBIE 3HAHUWA, peEIIaTh 33Ja4d, B TOM YHUCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIBHBIE.
[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia Pean3yeTcs
32 CYET TOro, 4YTO OOyYarIIMeCs BBIMOJIHSIIOT 33aHUus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJYYEHHBIX 3HAHUW pacrno3HaBaTb U HAy4YHO OOBSICHATH
dbu3nuecKue BICHUS B OKPY>KaIOIIE MPUPOJIE U MOBCEITHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM
YHUCIIE JJIs1 POBEPKH TUIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HambOOJee BaXXHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3NKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMAA

N3yuenne pu3nku Ha ypoBHE OCHOBHOTO OOIIETro 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaToB.

B pesynbrare usyuenust GU3MKA Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus

y oOyuaroierocsi 0yayT cOpMUpOBaHbI CIEAYIOMINE TUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

— IPOSIBJIEHNE UHTEpPECa K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nuecKol HAyKu;

— IEHHOCTHOE OTHOILIEHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpasKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYX/JIEHHU OOLIECTBEHHO 3HAUYMMBIX
U OTHUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JTOCTUKEHUN (PU3UKY;

— OCO3HaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOro BOCIIUTAHUA:

— BOCHPUATUE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHUYHOIO
MIOCTPOEHUSI, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI0 MO3HAHHUS:

— OCO3HaHHE UEHHOCTH (UBNYECKOM HayKh KaK MOLIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, Ba)KHEWIIEH COCTaBIISIIOLIECH
KYJbTYPHI;

— pa3BUTHE HAY4YHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKOU
NEeSATENBHOCTH;

S) ¢opmupoBaHusT  KYJBTYpPbl 3A0pPOBbSI W  JIMOLHMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH Oe3omacHOoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEACHHS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OPYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUHU, NMPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIUTAHMSI:

— AKTHBHOE y4YacTH€ B PEIICHUM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, Topoa, Kpas) TEXHOJIOTMYECKOH U



COLIMAJIbHOM HAIpaBJICHHOCTH, TPEOYIOIHUX B TOM YHCIE€ U (DUIUYECKUX
3HAHUIM;

e — HHTEPEC K MPAKTUIECKOMY M3YUEHUIO MPOdeCcCrid, CBA3aHHBIX C (PU3HKOM;

e 7)IK0JOrH4e€CKOro BOCIUTAHMS:

e — OpHWCHTANMS HAa TPUMEHEHWE (U3MYECKUX 3HAHWM JJIS pelieHUs 3a1ad B
00JlacTU OKpY’KaloIIiew cpenapl, IJIAaHUPOBAHMS TMOCTYNKOB W OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPELBI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM W MyTed HX
peleHus;

e 8) ajanTanuM K M3MEHSIOUIUMCH YCJIOBUSIM CONHAIBLHON W NMPUPOTHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aMMOJIEUCTBUM TIPU BBINOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DU3MYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMbBITY U 3HAHUSM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEW KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
NEATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCJE (POPMYIHPOBATH
WJIeU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUSX;

e — Oco3HaHHe AePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00acTu
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pPa3BUTHS B NPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBJIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIB30BaHUEM (PU3MUECKUX 3HAHUI;

e — OILIEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHUS Ha OKDPYXKAIOILIYIO Cpeny,
BO3MOKHBIX TJ100aJIbHBIX TTOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte ocBoeHuss mporpaMMbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO
oOwiero oopa3oBanus y o0ydaromierocsi OyayT copMHUpOBaHbl MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATENIFHBIC YHUBEPCATbHbIC yUeOHbIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIE  y4eOHBIE  JEHCTBHUS, PETyJIATHBHEIC
yYHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JIeliCTBUS

Bba3zoBble Jlornyeckue 1elicTBUA:



BBISIBJIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(s1BNIEHUIA);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIMU, OCHOBAHUS JIJIS
0000IIIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBIIATH NPUYMHHO--CJICICTBEHHBIC CBSI3W TMPH H3YYCHHUH (PU3UUYECKHUX
SIBJICHMM U TPOIIECCOB, JIeJaTh BBIBOJABI C UCIOJIb30BAHUEM JEAYKTHUBHBIX
U MHJIYKTUBHBIX YMO3AKIIIOUEHHM, BBIIBUTATh TUIOTE3bl O B3aMMOCBS3SX
(bU3UYEeCKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMPATh CIOCOO pemieHus y4eOHOM (U3MYECKOit
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEICHUSA, BHIOOp HamOoJiee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBnle ncciienoBarejabcKue 1eCTBYUA:

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUN HHCTPYMEHT IMO3HAHNUS;
MIPOBOJAUTH IO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIEPUMEHT, HEOOJIbIIOE HCCleoBaHuEe (HU3UIECKOTO
SABJICHUS;

OIICHMBATh HA TPUMEHUMOCTh M JIOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJ€ MCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHHUSI U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIOIOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora c undgopmanmeii:

IPUMEHSATH Pa3IUYHbIE METObl, NHCTPYMEHTHI U 3alPOCHI IPH MOUCKE U
otOope MHGOPMALMKM WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOH
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIbHYIO (QOpMYy MpeJCTaBICHUS
uHbOpMaAllMd W WUIIOCTPUPOBATh pEIIAEMble 3a/laydl  HECIIOKHBIMU
cXeMamu, luarpaMmmamMu, HTHOU rpaukoi 1 uX KOMOWHALUSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B XOJIe OOCYXKJeHUs Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbI 1
BBICKa3bIBaTh HJCH, HAICIICHHBIC Ha DPEIICHHWE 3aJa4d W IOJCpKaHUE
O1aroxeaTeIbHOCTH OOIICHUS;



CONOCTABIATh CBOU CYXKICHHS C CYXKICHUSMH JpPYTrHUX YYaCTHHKOB
nuarnora, 0OHapy>KUBATh Pa3IMIUE U CXOJCTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M TICHEMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISTH PE3YJIBTAThI BRIIOJTHEHHOTO (PHM3UYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMATh M WCIONB30BaTh  NPEHMYIIECTBA  KOMAaHIHOH |
WHIUBUIyalbHOW pabOThl TpH PEIICHUHM KOHKPETHOW (pHU3HUYeCcKOit
po0IeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBATh JCHCTBHS
no e€ IOCTIDKEHHIO: PpaclpeleNsiaTh pOiH, OOCYXJaTh NpPOLECCH W
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO Pe3ysbTaTa 1o
CBOEMY HAIpaBJICHUIO WU KOOPIUHHUPYS CBOU JEHUCTBUS C JIPYTHMHU
4JIeHAMU KOMAaH/IbL;

OLICHMBATh KA4eCTBO CBOETO BKJJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITHPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHuUBEpPCAJIbHbBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIINX
JUISL pelieHusl PU3NYECKUX 3HAHUI;

OPUEHTUPOBAThCS B  PA3IMYHbIX MOAXOJAX MPUHATHS  pEUIeHUH
(MHOUBUOYaJIbHOE, MPUHATHE pPEIIEHUs B TpyMIMe, NPUHATHE pEeHICHUN
TpynIon);

CaMOCTOATENBHO COCTABIATH AITOPUTM PeleHHs (PU3MUECKON 3a1auu WU
IJlaHa MCCIEAOBaHUS C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, ApTYMEHTHPOBATH NPEJIaracMbI€ BAPUAHTHI PELICHUM;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIA HHTE/LJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U MpeJyiarath miaH e€ n3MEHEHUs;
OOBSACHATh NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHUIXKEHHUs) pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B AEATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHUS
(Gbu3MYeCcCKOro HMCCIEAOBAHMS WM [POEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIUUXCS CUTYyallMii, YCTAHOBIIEHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YNbTATA LIEJU U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JIPYroro uejoBeKa B XOZe Cropa WK AUCKYCCHUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIoro;



MPU3HABATh CBOE MPABO Ha OIMIUOKY MPHU pelieHUH GU3NUECKUX 3a7a4 WK
B YTBEPXKJCHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00yuenus B 7 Kj1acce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

UCIIONb30BAaTh  TMOHATUS:  (PU3WYECKHE U XUMHUYECKHE  SBIICHUS,
HAOI0/ICHNE, SKCIIEPUMEHT, MOJIelb, THIOTE3a, E€IUHUIBI (DU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE), MEXaHWYECKOE JBM)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJUHENHOE), TPACKTOPHs, PaBHOJAECHCTBYIOLIAS
cuna, gaedopmanus  (ympyras, IJIacTU4YecKasi),  HEBECOMOCTb,
COOOLIAIOIIMECS COCYBI;

pasnuuath sBiIeHUS (Iud@dy3us, TEIIOBOE IBUKEHHE YaCTHI] BEILECTBA,
PAaBHOMEPHOE  JBIDKECHWE, HEPAaBHOMEPHOE  JBJKECHHE, HHEPLMSI,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJIBIX TEI C 3aKPEIUIEHHOW OCBIO
BpalleHMs, Mepegadya JaBJeHUs TBEPIABIMU TeJaMHU, >KUAKOCTSIMU U
razamM, arMoc(epHOEe [aBJIE€HHE, I[UJaBaHHE TeJ, MPEBPALCHUS
MEXaHUYECKOM SHEPruH) IO ONUCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXalollleM MHpEe, B TOM uHcle (pU3NYECKHUE SIBICHHUS B HPUPOIE:
IpUMEPHl ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOM M HEXKUBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHS B IPUPOJE M TEXHUKE, BIHUSHUE
aTMoc(epHOro JIaBJICHUsS Ha >KMBOW OpraHU3M, IUIaBaHHE pbIO, pblyaru B
TeJe 4YeJIO0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33a/1ayy B yueOHYIO,
BBIICIISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHU ) (PUBUUYECKUX SBJICHUN;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3NUYECKUE SBJICHUS, UCIIONIb3YS
¢uznyeckue BeIMUMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BpeEMS,
IyTh, CKOPOCTb, CPEHSAS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC
Tena, CWiIa TpPEHUs, JaBlieHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CUJIA, MEXaHUYecKass paboTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CHWJbl, KO3(D@PUIMEHT TOJIE3HOTO0 JEUCTBUS MEXaHU3MOB,
KHMHETHYECKass M IOTEHUMalbHAasl 3HEpPrus), MpU OIMCAHWU NPaBUIBHO
TPakTOBaThb  (PU3UYECKUII  CMBICT  MCIOJNB3YEMbIX  BEJIMYHMH,  HX
0003HAaYeHUsI W EeAUHMIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C JPYTMMH BEIMYMHAMM,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;



XapaKTepu30BaTh CBOMCTBa TeJ, (PU3NUYECKUE SBICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecHs prruara (0y10Ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOU
SHEPruH, TpPU OITOM JlaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMMChIBATh €T0 MATEMAaTUUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh IPUYMHHO--CJIEJCTBEHHBIE CBA3M, CTPOUTH O0BsICHEHUE U3 12
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pematb pacu€THble 3aauyd B 1—2 JEHCTBUA, HCIOJIB3YS 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3NUYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 33Jau 3aIllUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJIUYMHBI B (DOPMYJIBI U TMPOBOAHUTH PACUETHI, HAXOJIUTh CIIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE JJI1 PEIEHUs 3a/]a4, OLEHUBATh PEATUCTUYHOCTD
NOJTy4Y€HHOH (PU3NUECKON BEIUUMHBI,

pacrno3HaBaThb MPOOJIEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPU [OMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH POBEPSIEMOE
NpeanojoxkeHue  (TUmnoresy),  pa3auyarb W HUHTEPIPETHPOBATH
MOJIyYeHHBIA pe3yJbTaT, HAXOJWUTh OLIMOKM B XOJ€ OIBITA, JAeNaTh
BBIBOJIBI 10 €T'0 pe3yJIbTaTaM;

OPOBOAUTH OMbBITBI 1O HAOMIOJEHUIO (U3NYECKUX SABJICHUH WU
buznyecKux CBOICTB Tel: dhopmynupoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000pYA0BaHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOIBI;

BBIIOJIHATh TNPSMBIE H3MEPEHUS PACCTOSHMS, BPEMEHHU, MAacChl Tela,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C HCIIOJIB30BAHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIIEI0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHUHBI OT
JIpYyrod C HCMONb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTH IIYTH
PaBHOMEPHO JABWXKYLIEroCs Tela OT BPEMEHU [BW)KCHMS Te€ja, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KadyecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IJIOIIA COPUKOCHOBEHUS TEJN, CHIIbI
YOPYrOCTA OT YIUIMHEHUS MPYKUHBI, BHITAIKMBAIOMIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHus TeJl, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAaHUPOBAHUM  y4E€OHOTO HUCCJIENIOBaHMs, CcOOMpaTh YCTAHOBKY U
BBITIOJHATh HU3MEpPEHUs, CIeAysl MPEeJIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ynbTaThl MOTYYCHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH B BHJE
NPEJIOKEHHBIX TaONHIl U TpadHKOB, MENaTh BHIBOABI MO pe3ysibTaTaM
UCCJIeIOBAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHUsS] (PU3NYECKUX BETUYUH (IIOTHOCTH
BEIIECTBA JKUJKOCTH U TBEPAOro Teja, CUila TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3JyXa, BBITAJKUBAIONIAs  CWUJa, JEUCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTH TeNo, KOIPPHUIMEHT MOJE3HOTO IACHCTBUS
MPOCTBIX MEXAHU3MOB), CIEIysl MPEAJIOKEHHOW MHCTPYKUUU: TpU
BBITIOJIHEHUU H3MEPEHUM CcoOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IPpH padoTe C 1ad0paTOpHbIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phIYar, TOABMKHBIA M HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHMUYECKUX YCTPOMCTB C OMOPOH Ha WX OMHCaHHUS (B TOM YHCIE:
MNOJIINITHAKK, yCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUNH Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (pU3MYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALMIO O  NPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUM B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0pPOBbsI U COOJIOACHMS
HOPM 3KOJIOTUYECKOTO MOBEJICHHS B OKPY KalolleH cpe/ie;

OCYILIECTBISATh OTOOp MCTOYHHMKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUA © TYyTEM CpPaBHEHMSI PA3IMYHBIX MCTOYHUKOB BBIICTSATH
uHpOpMaIIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOW MM MOXKET OBbITh
HEJ0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBITIOJHEHUHN YUEOHBIX 3aIaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy (M3MUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTepualbl,
pecypcsl cetu MHTEepHET, BiaaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaNUU (PU3NYECKOTO COJEPIKAHUSI, B TOM



yuciae MyOJIMYHO JeNaTh KpaTKHe COOOIIEHMsI O pe3ysibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEAOBAHUN, TMPH 3TOM TPAMOTHO HCIIOIb30BATh
U3YYCHHBIM TOHATHHMHBIN ammapar Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUICHUE ITPE3CHTALUEH;

IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENAOBAHUMN pacrpeneisTh
0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayaMi,
CIICIUTH 34 BBIIOJIHECHUEM IUIaHA JCHCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JIEATENbHOCTh  TIPYINIBl,  BBICTPaUBaTh
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHNE OKPYKAIOIIHX.

K xonIy 00yueHus B 8 Kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPEeraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHUE U
amop(HbIe TeJa, HACBHIILIEHHBIH W HEHACBIUICHHBIH Map, BIAKHOCTb
BO3/lyXa, TEeMIEparypa, BHYTPEHHsSS SHEpPrus, TEIJIOBOW JBUTATEllb,
AJIIEMEHTAPHBIN JJIEKTPUUYECKHUI 3apsijl, AIEKTPUUECKOE IOJI€, POBOTHUKU
Y TUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEeHHE U C)KaTue, TeIulolepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KAIWJUIAPHBIE SIBJICHUS, HCHApEeHHUE,
KOHJIEHCAMsl, IUIABJIEHWE, KpHUCTaUM3auus (OTBEpAECBaHUE), KUIICHHE,
Terulonepeaya (TEeTI0NPOBOHOCTb, KOHBEKIHA, U3ITyYEHHUE),
IIEKTPU3ALUs TEJ, B3aUMOJEHCTBHUE 3apsAI0B, IECUCTBHS JJIEKTPUUYECKOTO
TOKa, KOpPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJIsl Ha MPOBOJIHUK C TOKOM, 3JE€KTPOMArHUTHAsI UHIYKUKSA)
N0 ONHCAHUID HX XapaKTEepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE;

pacro3HaBaTh NPOSIBJICHHE HU3YYEHHBIX (PU3MYECKUX SBJICHUA B
OKpY’>KalollleM MHpE, B TOM YHCIe (PU3NUYECKUE SIBICHUS B IMPHUPOJE:
NOBEPXHOCTHOE HATSKEHUE M KalWULSIPHBIE SIBICHHUS B MPHUPOJE,
KpUCTajulbl B mpupoje, uznydeHue CollHLIA, 3aMep3aHHe BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETra, JJIEKTPUUYECKHE
SBJIEHUSI B aTMoc(epe, AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiu, Jpeid MONIOCOB, pOJib MAarHUTHOTO MOJS JJIs KU3HHM Ha
3emuie, OJIIPHOE CUSIHUE, TIPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (U3UUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKHUE SIBICHUS, UCIOIB3YS
¢uznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHUsi, KOJINYECTBO
TEIJIOTHI, YAEJIbHAs TEIJIOEMKOCTh BEIIECTBA, Y/EJbHAS TEIIoTa



IUIaBJICHUS, ylAeNbHasg TeIuloTa MapooOpa3oBaHus, YIAEJlbHas TEIIoTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT IOJIE3HOrO JEUCTBUS TEIUIOBOM
MalluHbl, OTHOCHUTENIbHAS BJIAJKHOCTh BO3/lyXa, B3JEKTPUUYECKUN 3apsij,
CWJIa TOKa, 3JIEKTPUYECKOE HAIpPsDKEHHE, CONPOTUBIECHUE IPOBOJHUKA,
yIEIbHOE  COMNpPOTUBIEHUE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO  TOKa), TMpPU ONUCAHUU MPABUIBHO  TPAKTOBATh
($u3MYECKU CMBICIT HUCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
bu3nyeCKuX BEIMYUH, HAXOAUTHb (POPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3Yys OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISPHO--KUHETUYECKON TEOPUH
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3ULNHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsijia, 3akoH OMa i yyacTKa LEMu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHHs DHEPrMy, NPU OTOM J1aBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHAa M 3aIllMChIBaTh €r0 MaTeMaTH4YeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOLUECCHl U CBOMCTBAa T€J, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBISATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 | —2 TOrMYecKuX
1IaroB ¢ OMOpod Ha 1-2 H3y4YEHHBIX CBOWMCTBA (PU3NYECKUX SIBICHUH,
(bu3znyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelarb pacu€THhlE 3aJadud B 2—3 JEWCTBUS, HCIOIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEAOCTATOK
JaHHBIX JJIs  pELIeHUs 3ajaud, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEoOXOoauMble i1 €€ peuleHHs, MPOBOAUTH pacu€Tbl U CPABHUBATDH
NOJyY€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMH JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PpEIUTh MPU MOMOILIU
(U3MYECKUX METOJO0B, MCHOJb3YysS ONUCAHUE HCCIEAOBAHMS, BBIJIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTH IOPSJIKa
IIPOBEJICHUSI HCCIIEJOBAHUS, 1€JIaTh BBIBOBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WK
(bu3MYecKuX CBOMCTB Tel (KamWJUIPHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3/lyXa OT ero o0bEMa, TeMIEPATYPbl, CKOPOCTU IMPOIIECCa OCTHIBAaHUS U
HarpeBaHWsl MpU HU3JIYYEHUH OT I[BETa H3JIydarouiel (morjomaroien)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUs] BOJBI OT TEMIIEPATYphl KUIKOCTU U
IUIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJl W B3aUMOJCHCTBUE
ANEKTPUUECKUX 3apSA0B, B3AUMOJIEHCTBUE MOCTOSHHBIX MarHUTOB,



BU3yalM3alMsl MarHUTHBIX IIOJIeHl TOCTOSIHHBIX MAarHuUTOB, JEHCTBUS
MarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHMTa,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (HOpMYyJIHpOBAThH
IIPOBEPSEMbIE MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHus, OIUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BBIBOIBI,
BBIIOJHATh  HpsIMbIE  U3MEPEHHUS  TEMIEpPaTypbl,  OTHOCUTEJIbHOM
BJIQKHOCTH BO3]lyXa, CHJbl TOKAa, HANPSIKEHHUs C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPHUOOPOB M AaTYMKOB (PU3UUYECKUX BEITUYMH, CPABHHUBATDH
pe3yabTaThl UBMEPEHUM C YUETOM 3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH;
MPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETUYHMHBI OT
IpPYrol ¢ HCIOJB30BAHUEM MPAMBIX H3MEPEHHH  (3aBHCHMOCTH
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA POBOJHUKA, CHUJIBI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANpsDHKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBATENIBHOTO MW  MApauIeIbHOTO  COEJUHEHUUN
IIPOBOJHUKOB): IJIJAHUPOBATh MCCIIEJOBAaHUE, COOUpaTh YCTAaHOBKY U
BBINOJHATh WM3MEpPEHUs, cleays MNPEeIJIOKEHHOMY IUlaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJIE TaOmuL U TpaduKoOB,
JienaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEJOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHS (PU3MUECKUX BeJIWYUH (yIerabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIECHUE MPOBOAHUKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATh WU3MEpPEHUs, coOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLHH, U
BBIYHCIIATH 3HAUEHHE BEJINYUHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe C 1ad0paTOpHbIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHLUIBl  JCHCTBHS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX ONUCaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK 3IEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATEIIbHBIC AJIEKTPONPUOOPHI (TIPUMEPHI), FICKTPUIESCKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, AIEKTPOJBUraTENb NOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PU3MUECKUX SIBIEHUH M HEOOXOIUMbIE
bu3nuecKkne 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHME YCTPONUCTBA W U3MEpPUTEIbHBIC
npuboOpsl MO CXE€MaM M CXEMATHMYHBIM pUCYHKaM  (KUAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3J€KTPOCKOII, PEOCTAaT), COCTABIIATh CXEMbI 3JIEKTPUYECKHUX



LEeNeil ¢ mocaen0BaTeNbHbIM U MapaJIJIEIbHBIM COCUHEHUEM DJIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUYEHHUS FIIEMEHTOB JIEKTPHUUECKUX IICTICH;
OPUBOJUTH  NpUMEpPbl  (HAXOOUTh  HH(pOpMalMIO O  MpUMeEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3UYECKUX 3HAHUM B IIOBCEIHEBHOM
XKU3HU Ui obecrieyeHus: 0€30MacHOCTH MPHU OOpAaIlEHHH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 37I0POBbS M COONIOICHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYIKaIOILEH Cpeae;

OCYILECTBIATh MOUCK HMHpopManuu (U3HYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHMM U MyTEM CpaBHEHUS
JIOTIOIHUTENBHBIX ~ MCTOYHUKOB  BBLICTATH MH(GOpMalMIO, KOTOpas
SBIISIETCS] MPOTHUBOPEUYUBOM MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINIOJHEHUHN YYE€OHBIX 3a/laHUN HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (U3MUECKOro  COJIEp)KaHHs, CIPaBOYHbIE  MaTEpHUaIbL,
pecypcenl cetu MHTEpHET, BiajgeTs NpuéMaMy KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0o0o0miass uHGOPMALKI0O U3 HECKOJbKUX HCTOYHUKOB (PUINYECKOTO
COJEp)KaHUs, B TOM UHCIE MYyOJUYHO NPEACTABISTh PE3YJbTaThl
MPOEKTHON WJIM HCCIEeNOBATENbCKON AESITETbHOCTH, TIPHU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIMA anmaparT Kypca (DU3UKH,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

OpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIAEAOBAHUN (HHU3HMUECKUX
IPOLIECCOB paclpeeniaTh OOS3aHHOCTH B TIPyHIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33JJa4aMHM, CJICIUTh 3a BHITIOJHEHHEM IJIaHa JEHCTBUHN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B
JeSITEJIbHOCTD TPYIIIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIty o0yuenus B 9 kjiacce npeIMETHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTeMa OTCY€Ta, MaTepuajbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIBHOCTh MEXAHWYECKOTO IBHXKEHUS, Achopmarus
(ympyrasi, IjIacTU4ecKas), TPEHHUE, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPYy3KH, LEHTP TSKECTH, aOCOTIOTHO TBEPAOE TeJo,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK W YIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IKaJia AJIEKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS W TIOTJIONIEHU, aab(a-, 6eTa- U raMmMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pa3nuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JNBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABW)XEHHE, CBOOOJHOE
NaJIeHUE TeJ, PABHOMEPHOE JBM)KEHHE MO OKPYKHOCTH, B3aUMOJCICTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeabHOE JBMXKEHUE (3aTyXarolue U
BBIHYX/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE JIBUKEHHUE, OTPaKEHUE
3ByKa, NPSMOJIMHEWHOE pPACIpPOCTPAaHEHHE, OTPAKEHUE U IPEIOMIICHHE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CJOXKEHHE CIEKTPaJbHbIX IBETOB, JHCIEpPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHUE JMHEWYATOrO CIEKTpa
U3JTyYEHUS) TI0 OIIMCAHMIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaThb IPOSBIECHUE HU3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpy’XaleM Mupe (B TOM 4ucie (U3NYECKUE SBICHHUS B IMPUPOE:
IPWINBBI U OTJIMBBI, JBHKEHUE IIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHM3MOB, BOCHPHUITHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAMH, »3XO, I[BE€Ta Tel,
ONTUYECKHUE SIBICHUS B IMPHUPOAE, OMOJOTMYECKOE AECHCTBHE BHJIKMMOTO,
yIbTPapUOIETOBOIO M PEHTTEHOBCKOTO W3JIy4YE€HUHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHMOAKTUBHOE H3Iy4YEHUE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYCHH Ha
OpraHu3M YeJIOBEKa), IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUINUECKUX
SIBIICHUI

OMKCHIBATh U3YUYECHHbIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUSA, UCIIONb3YS
¢u3nuecKkue BENIMYMHBI (CpelHsIsi U MIHOBEHHash CKOpPOCTh Teja Mpu
HEPaBHOMEPHOM JBW)XEHUHU, YCKOPEHHE, NMEpEeMEIIeHUe, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJeHMs, BEC Tela, HMIYJIbC Tela, HMIYJIbC CHIIBI,
MexaHu4yeckas paboTa M MOIIHOCTh, IOTEHLMAJIbHAS DSHEPrus Tea,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPIUs CHKATON
NPYKUHBI, KUHETHUYECKash DSHEprusi, IOJHas MEXaHW4YecKas JHEeprus,
NEpUOJ U YacTOoTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTENb MPEJIOMIIEHUSI CPEbl), P ONHUCAHUA
NpaBUJIBHO TPAKTOBaTh (DU3UUYECKUN CMBICI HUCIHOJIb3YEMbIX BEIUYMH,
0003HaYeHUsI W E€AUHUIBI (PU3NYECKUX BEIMYMUH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTMMH BEJIMYHMHAMH,
CTPOUTDH rpaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3YsI 3aKOH COXPAaHEHUs DHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHLMII CYNEpPHO3ULUN CWJI, NPUHLUUI OTHOCUTeNbHOCTH [anumnes,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsAI0BOIO U MaCCOBOTO YHUCEI
IpU SAEPHBIX PEAKIUSAX, IPU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIUCBIBATH €70 MAaTEMATUYECKOE BHIPAKEHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyal[il IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBA3M, CTPOUTh OOBsICHEHHWE U3 2-3
JIOTHYECKHX IIIaroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemate pacuéTHble 3adaud  (ONUparoIuecs Ha CcHCTeMy W3 23
YPaBHEHHUI), HCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJauM 3allMChIBaThb KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM M30BITOYHBIC JNaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAMMBIE AJISl PELICHUS, MPOBOIUTH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IMOJIyUEHHOTO 3HAa4YeHHs] (U3HYECKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO pEIIUTh TPU MTOMOIIH
($U3MYECKUX METO/OB, HCIOJIB3Ys] OMUCAHHE MCCICIOBAHUS, BBIICISATDH
IpOBEPSIEMOE  TPEIINONIOKEHNE, OIEHUBATh MPABUIBHOCTh TOPSIAKA
OPOBEJCHUS  UCCIIEJOBAHMs, JelaThb BBIBOABI, HHTEPIPETUPOBATH
pe3yJbTaThl HA0JIIOIEHUH U OIIBITOB;

IPOBOANTH OMBITBI TIO HAOMIOAEHUIO (UBNYECKUX SABICHUN WU
(bu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HprloToHa, 3akoHa
COXPaHEHHUsI HHEPTUH, 3aBUCUMOCTH IMEpHOoJa KOJIeOaHWH MPY>KUHHOTO
MasiTHUKa OT Macchl rpy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSIMOIMHEWHOE paclpoCTpaHeHHE CBETa,
pasnokeHne Oenoro cBeTa B CHEKTP, U3yUCHUE CBONCTB M300pa’KEHHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs TMpeaMeTa B coOHMparomieit
JWH3e, HAOMIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IIyYCHUs):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
o0Opy/lOBaHUS, ONUCHIBATH XOJ  ONbITA M  €ro0  pPe3yibTaThl,
bopMyIHpOBaTh BIBOJIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpellHee 3HayeHue u3MepsieMoll BenuuuHbl ((POKYyCHOE paccTosHue
coOuparoiel JMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a H3MEpEHUs
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UYECKHX BEIMYUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTH ITYyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadallbHOM CKOpPOCTH, NEpHoja
KOJIe0aHUN MaTeMaTHYeCKOT0 MasTHUKAa OT AJUHBI HUTH, 3aBHCHUMOCTH
yria OTpakKeHUs CBETa OT yrja MaJeHUs W yria MPeIoMJICHHsI OT yria
NaJieHus): IUIAHUPOBAaTh HCCJEIOBAaHUE, CaMOCTOSTENIBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTHU
bu3nUecKux BETUYMH B BUJAEC TaOJNUIl U IpapUKOB, JI€JIaTh BBIBOJIBI IO
pe3yJbTaTaM UCCIeI0BaHNUS;

NPOBOJUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYUH (CpeaHsI
CKOpPOCTh M YCKOpPEHHE Tela TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpPEHHE CBOOOJHOTO MaACHUS, *KECTKOCThb MNPYXKUHBI, KOADOUIIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuoJl KoJeOaHWM MaTeMaTH4ecKoro | MPYKUHHOTO MAasiTHUKOB,
ONTUYECKasl Cujia coOuparomer JHUH3bI, PaJuOaKTUBHBIN  (OH):
IUTAHUPOBATh H3MEPEHHS, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITNIOJIHATh U3MEPEHUS, CIeNysl MPENJOKEHHOW MHCTPYKIUH, BBIUUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJIM3UPOBATh MOIYUCHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IIPH padoTe C 1ad0paTOPHbIM
000Opy1I0BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKKM M3YyUYEHHBIX (U3UUYECKUX MOJCICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYECUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JHMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SIIPa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUS HW3YYEHHBIX MpPUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX OmucaHus (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUA M YCKOPEHUs, pakera,
9XOJIOT, OYKH, MepHuckor, (¢oToanmnapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, KaMepa BuiabcoHa), HUCHONB3ysS 3HAHHUS O
CBOMCTBaXx (U3MUYECKUX SBICHUA W HEoOXoaumble (HU3UUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI i CXEMAaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHMUECKHX MPOLIECCOB
OpU pEIIeHUH Y4eOHO--MPAKTUYECKUX 3a/]ay, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300paKEHUM B MJIOCKOM 3€pKajie U COOMpAOIIeH JIMH3E;
OPUBOIUTH  MPUMEpPHl  (HaXOauTh HMHpOpPMAIMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecriedeHusi 6€30MacHOCTH Mpu oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3I0pPOBbsI M COOJIIOJEHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY KalOIIeH Cpeie;



OCYHIECTBJISATh TMOUCK HWHpoOpMauu (HU3UYECKOTO COAEpKaHUA B
HuTepHeTe, caMoCTOATENHHO (POPMYIUPYsI TOUCKOBBINA 3apoOC, HAXOIUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH TMOJYICHHOW WH(OpPMAIIMK HAa OCHOBE
VMMEIOIINXCS 3HAHUM U JOTOJIHUTEIbHBIX HCTOYHUKOB,;

WCITOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
TUTEPATypy (PU3MUecKoro cojiep)KaHWsA, CIPAaBOYHBIC  MaTEpHAIIbI,
pecypcel cetu IHTEpHET, BIaAeTh MPUEMAMH KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
nH(OpMAIMU M3 HECKOJbKHMX HCTOYHHUKOB (DU3UYECKOTO COACpPKaAHUSA,
nyOJUYHO MPEJICTABISATh Pe3yAbTaThl IPOESKTHON HIIA MCCIIEIOBATEIHCKON
JNEATEIbBHOCTH, TMPU 3TOM TPAMOTHO  MCIOJb30BaTh  HM3YYEHHBIN
MOHSATUUHBIN amnmapar M3ydyaeMoro pasjaeiia (U3MKU U COIMPOBOXKIATH
BBICTYIUICHUE TIpE3CHTAaIMed C Y4ETOM OCOOCHHOCTEH ayAuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHUE
7 KIIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie | IlpakTuyeckue
n/n NPOorpaMMsbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPY:KAIOLIEro MUpa
bubmuorexa [JOK
1.1 ®dusuka - Hayka o MPUpPoe 2
YK PHpOA https://m.edsoo.ru/7f416194
b K
1.2 ®Ou3nuecKue BeIUINHBI 2 1 nbmmotexa [0
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYUYHBINA METO ITO3HAHMS 2 1 bubmorexa HOK
) i A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. [lepBoHayajibHbIe CBe/IeHUS] 0 CTPOEHUH BelllecTBa
bu6nuorexa [JOK
2.1 CtpoeHue BeliecTa 1
P H https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aUMOJICHCTBUE YaCTHI] ) | bubmuorexa [JOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3aUMOAeCTBHE TeJl
bu6nuorexa [JOK
3.1 M 3
CXATITICCKO ABIDREHHC https:/m.edsoo.ru/7f416194
3.2 WNuepus, Macca, IIIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6nmoreka [IOK

33 Cuuna. Baet et 14 2 https://m.eds00.ru/7416194
Hroro no pazgeny 21
Pa3nea 4. laBieHue TBEPABIX TeJl, JKMAKOCTel U ra3oB
41 JaBnenue. [lepenaya naBieHust TBEPABIMU 3 bubnmoreka [JOK
) TEJIaMH, )KUAKOCTIMHA U Ta3aMu https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.2 JlaBreHue HKAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMoChepHoe raBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3pea S. PaboTa m MOIHOCTB. DHeprust
bu6mmoteka [IOK
5.1 Pa6 3 1
aboTa i MOTHHOCTS https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
5.2 II 5 1
POCTHIC MEXQHHIMBT https://m.edsoo.ru/7f416194
bubmmoreka [IOK
. M 4 1
>3 CXAHHICCKA SHEPTid https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHoOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoandyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TeM nmudpoBbIe
Ne i/ P KourpoJubnbie | IIpakTuyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazgen 1. TenioBble siBJIeHHUSA
. bubmmoreka [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7
https://m.edsoo.ru/7f4181ce
bub K
1.2 TennoBbie MPOIIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. JinekTpuyecKkue ¥ MATHUTHBIE SIBJIEHUS
71 DneKTpuYecKue 3apsbl. 3apsHKEeHHbIE Tena 7 | bubmuorexa [JOK
' U UX B3aUMOJEHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT I % 20 1 7
OCTOAHHBIH SJICKTPHACCIHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 Ma e e 6 1 1.5
THTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6nmorexa [IOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/ P KourpoJubnbie | IIpakTuyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexannuyeckue siBJeHUS
11 MexaHan4eckoe IBHKCHUE U CITIOCOOBI €ro 10 | bubnuorexa [JOK
' ONMCAHMS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 BsaumogeiictBue Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHbI COXpaHEHUs 10 3 nomotexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3nen 2. Mexannueckne KoJ1e0aHUsI U BOJIHBI
bu6mmoreka [IOK
2.1 Mexaandeckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Mexanuyeckue BO .3 8 1 3
RAHHTCCKHAC BOJHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DinekTpoMarHuTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHbBI
31 DNEeKTPOMarHuTHOE I0JIE U 6 ) bu6muoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 6
Pa3nen 4. CBeroBbIe IBJICHUS
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 bubmuoreka [IOK




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

bu6nmoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 hitps://m.edsoo.ru/7f4 1ada6
bu6nmoreka [IOK
4.3 Paznosxenue 6eroro cBera B CIIEKTP 3 2 hitps:/m.cdsoo.ru/74 1a4a6
Hroro no pazgeny 15
Pa3jnen S. KBanToBbBI€ SIBJIEHUSA
5.1 Hcnyckanve u NorjiomneHne cBeTa aToMoM 4 1 buGnnorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
32 CTpocHHE ATOMHOTO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
. )| 1
5.3 JIEPHBIE PEAKLINHU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTOpuTEIbHO-0000111a101IMIT MOTYJIb
6.1 IToBTOpeHue u 06001IEHNE COAECPIKAHUS 9 ) bu6mmoteka [IOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41ada6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







HOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabusie | IIpakruueckue
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
| ®duszuka — HayKa o0 IPHUPOJIE. 1
SIBneHust npupoabl
2 ®u3nYECKHUe SBJICHUS 1
3 dusnyuecKue BEJIMUYUHBI U UX 1
U3MepeHue
VYpok-uccnenopanue "M3mepenue
4 TEeMIIepPaTyphl IPU TOMOIIIH | |
XKUJKOCTHOTO TEPMOMETpPA U JaTUNKa
TeMIEpaTypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Omncanye dusimec U 1 bu6mmoteka [IOK
nicaHue PU3NICCKUX SBICHUI
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTeH
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: TaJTbHOCTH MOJIETA MIAPHKA, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, ueM OoJIbIle BhICOTa MmycKa"
Crpoenue BemectBa. ONbITHI
7 OKa3bIBAIOIINE TUCKPETHOC ’ 1 bubmorexa HOK
JTOKa3bIBAIOIIHNE JUCKPETH
P https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
bu6nuorexa [JOK
8 JIBHU>KeHUE 4acTHIl BEIIECTBA 1

https://m.edsoo.ru/ff0a013e




Ypok-uccienoBanue «OnbITH IO

3aBUCHUMOCTH PACTAKCHHUA

9 HAOJII0ICHUIO TETUIOBOTO PACIIIUPCHHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BELLIECTBA
OCc00EHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHHE 110 pa3sieny bubnmoreka [JOK
«IIepBoHavyanbHbIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUU BEIIIECTBAY
MexaHn4eckoe JBHKEHUE.
bubmuorexa [JOK
12 PaBHOMEpHOE M HEpaBHOMEpPHOE
https://m.edsoo.ru/ff0a05c6
JIBOKCHUE
bubmnorexa [JOK
13 CxopocTb. EnuHUIIBI CKOpOCTH
P A t P https://m.edsoo.ru/ff0a079c¢
bubmuorexa [JOK
14 Pacuer nyTtu 1 BpeMeHU JBUKEHUS
https://m.edsoo.ru/ff0a0aec4
L5 Wuepuus. Macca — mepa bu6muoreka [IOK
WHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
16 IInotHoCTh BemecTBa. Pacuer macchl bu6mmoteka [IOK
1 00beMa Tejia 1o ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas padora «OnpeneneHue
IJIOTHOCTU TBEPIOIO TEJIA»
13 Pemenue 3amad mo teme "IlmoTHOCTH bubmuorexa [JOK
Bergectna" https://m.edsoo.ru/ff0al23c
Cuia kak XapakTepucTuka
19 B3aumoieicTBus tei. Cuna
ynpyrocty. 3akoH ['yka
20 JlaGopatopHnas pabota «M3yueHue




(medopmanum) Mpy>KUHBI OT
IIPUIIOKEHHOHN CHIIBI»

21 SABnenue Tarorenus. Cuia TsHKECTH
CBs3b MEXKY CUJION TSKECTH U
22 accoiu te Ie[lyBec ena. Pemenne bubmmorexa [TOK
M i Tena. tena. Pem
" " https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuna TIKECTH
73 Cuiia TSKeCTH Ha APYTHX IJIaHEeTax. bubmuorexa [JOK
DU3NYECKUE XaPAKTEPUCTUKU TIIAHET https://m.edsoo.ru/ff0a1502
bubmnorexa [JOK
24 Nsmepenne cuit. lunamomeT
P A p https://m.edsoo.ru/ff0al8cc
bubmnorexa [JOK
25 Bec tena. HeBecomocTth
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CUJl, HAPaBJIEHHbBIX
26 N X . P bubnuorexa [JOK
10 OJTHOM TPSIMOM.
A . P https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIASA CHIT
7 Pemrenue 3agau o reme
"PaBHoneiicTByroIas cu'
Cuna tpenus u e€ Bubl. TpeHue B bu6muoreka [IOK
28
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabota «M3yueHue
3aBUCUMOCTH CUJIbI TPEHUS
79 P ABTCHYS 1 bubmuorexa [JOK
CKOJIbKEHUS OT CHUJIbI
a https://m.edsoo.ru/ff0alcc8
XapakKTepa COMPUKACAFOIINXCSI
ITOBEPXHOCTEW»
30 Pemrenue 3aau Ha onpezaeneHue
PaBHOJECHCTBYIOLIEN CUIIBI
31 Pemenue 3anau mo temam: «Bec but6mmorekxa [{OK

Tenay, «['paduueckoe n300pakeHmne

https://m.edsoo.ru/ff0alde0




cuiy, «Cunbl», «PaBHOACHCTBYIONIIAS
cun»

KonrponsHas pabora no remam:
«MexaHnveckoe JBIKeHHEe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«["paduyeckoe n300pakeHre CUIT»,
«Cunl»y
Hapnenne. CriocoObl yMEHBIICHUS U bu6nuoreka [IOK
33
YBEJIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJIEHHUE ra3a. 3aBUCUMOCTh
34 ZIaBneHI/Is[ rasa ot oonréma bubnnorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya maBiaeHHUsS TBEPIABIMU
35 TeJII;th )1(1? KOCTSAMH U rl;i[aMn bubnnorexa LIOK
> HHL ' https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBlieHME B )KUJKOCTH U Ta3e, bubnuorexa [JOK
BBEI3BAHHOE JEMCTBUEM CHIEI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agad no teme «JlapieHue B bu6mmoteka [IOK
JKMIKOCTH U rasze. 3akoH ITackams» https://m.edsoo.ru/ff0a2826
bu6mmoteka [IOK
38 Coobuarontecs cocyas! hitps://m.edso00.ru/ff0a2970
39 I'mapaBnmdeckwnii mpecc bubmmorexa OK
P p hitps://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBo
JKUJIKOCTHBIA Hacoc
A1 ATMmocdepa 3eMiu U TPUYUHBI €€ bubmuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5Sa
42 Bec Bo3nyxa. ATMocdepHoe bu6mmoreka [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6nmmorexa [IOK

43
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
bu6nmmorexa [IOK
44 JIABJICHUS OT BBICOTBI HAJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. ATmocdepHoe bubmuorexa [JOK
JlaBJICHHE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
AtMocepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOrPY’KEHHOE B HUX TEJO bubmmorexa [TOK
pyx ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabora «OnpeneneHue
43 BBITAJIKUBAIOIIIEH CUJIBI, bubmmoteka [IOK
JEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTB)»
JlabopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTh YaCTH TeJa»
but6mmorexa [{IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYMPOBAHHUE JIOJIKU U
onpeenaeHue e€ rpy30noabEMHOCTH"
52 Pemenne 3amad mo Temam: «IlnaBanne but6mmoreka [IOK




cynoB. Bo3nyxomiaBanuey,
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora no reme

53 «/laBiieHnEe TBEPABIX TEN, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexartirieckas pabota https://m_edsoo.ru/ff0a3f82

bubmnorexa [JOK

3 MonrocTs. Exutritie: MoutkocTs https://m_edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOILIHOCTH, PA3BUBACMOM IIpU 1
noabéMe 1o Jiectauie"

57 [Ipoctele MexaHu3Msbl. Ppryar.

PaBHOBecue cui Ha ppluare
Pbruaru B TexHuKe, ObITY U IPUPOJIE.

53 JlaGopatopHnas pabora 0.5 bu6muoreka [IOK
«HMccnenoBanue yclIOBUM paBHOBECUS https://m.edsoo.ru/ff0a478e
peIyara»

Pemenue 3amad mo Teme «Y cioBust bubnuorexa [JOK

59
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesHoro aeicTus

60 Mexanusma. Jlaboparopnas pabora 0.5
«3mepenune KII/ nHaknoHHOM
MJIOCKOCTH

61 Pemenue 3aymau nmo Teme "Pabora, but6mmorekxa [{OK
MomHocTb, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexannueckast SJHEprusl. bu6mmoreka [IOK




Kunernueckas 1 noTeHIMaIbHAs
SHEeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUUECKOM
SHEPTUU

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCEpUMEHTAIBHOE ONIPEACIICHUE
M3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHWUM TEJIa 110 HAKIIOHHOM
IIocKocTH"

65

KontponbHas padoTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

PesepBHblit ypok. PaboTa ¢ TekcTamu
1o Teme "MexaHn4eckoe JIBHKeHHE"

bubmnorexa [JOK
https://m.edsoo.ru/ff0adee6

67

Pesepublit ypok. Pabora ¢ Tekctamu
1o TeMe "/laBieHue TBEPABIX TeN,
KHUJIKOCTEN U razos"

bubmmoreka [IOK
https://m.edsoo.ru/ff0adffe

68

PesepBHblit ypok. PaboTa ¢ TekcTamu
o teMe "Padota. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KJIACC

KonuuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Konrpoabnbie | IlpakTuyeckue
n/n Bcero H3y4eHusi =~ oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KUHETHUYECKON TEOPUU U UX OIBITHHIE 1 bubmorexa [IOK
P https://m.eds00.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bubnmnoreka [JOK
ra3000pa3HOro COCTOSIHHM BEIleCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHJIKOTO B Ta3000pa3HOT0 COCTOSHUIMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH
5 Kpucrannuueckue 1 aMmop¢Hsble Tena 1 bubmmorexa LHOK
p p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. | bubnmnoreka [JOK
[ToBepXxHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe paciIMpeHue U cxaTue 1 bubmmorexa LHOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIepaTyphl CO
8 CKOPOCTBIO TETNIOBOTO IBUKECHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUs BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenionepenaun 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [JOK

11
BELLECTB ¥ MaTepPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
12 KonunuectBo TennoThl. Y AenbHas bubmuorexa [JOK
TEIUIOEMKOCTH https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnmnoreka [JOK
TemnooOMeH u TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTta
14 "HccienoBaHue ABIICHUS bubmuorexa [JOK
TeII000MEeHa MPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Tops4Yei Bobl"
Pacuer xonuuecTBa TEIIOTHI,
15 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIICIIIEMOTO UM MPH OXJIAKICHUHN
16 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
yIeIbHOM TEIIOEMKOCTH BelllecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHNE
p bu6nuorexa [JOK
18 KPUCTAJUIMYECKHUX TEN. Y IeTbHAs
https://m.edsoo.ru/ff0a71d2
TEIIO0TA IJIABJICHUS
19 JlabopaTtopHas pabota "OmnpenencHue bubnmnoreka [JOK
yIeJIbHOM TEIIOTHI MUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHAECHCAIHUS. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kumteane. Y nenpHas teriora but6mmorekxa [IOK




napoodpa3zoBaHuUs M KOHJCHCAIIHH.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS
0T aTMoc(epHOTOo TaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BJIQXKHOCTH BO31yXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4 Ha oIpcaciICHUuc
BJIA’JKHOCTH BO3JyXa

24

[MTpuHIHMITEL paOOTHI TEIIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBUTaTellb BHYTPEHHETO CrOPaHUs

25

KII/ TennoBoro aBurarelis.
TernnoBble ABUTaTENM U 3allUTa
OKpY>Karolle cpeibl

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEeHMsI U MpeBpallleHus
SHEPIUH B TEIUIOBBIX MPOLECCcax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TennoBbie SIBICHUS.
N3meHeHune arperaTHbIX COCTOSIHUM
BemecTsa"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHas pabota mo Teme
"TensioBble sBJIeHUA. I3MeHeH1Ee
arperaTHbIX COCTOSIHUM BemiecTa"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpusanus Ten. [[Ba pona
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeN UHAYKIUEN U IpU
CONPUKOCHOBEHHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEII.

bubmuorexa [JOK

31
3axoH Kysnona https://m.edsoo.ru/ff0a87e4
DNeKTpUYecKoe moJie.
0 HanpsikeHHOCTB 3JIeKTPUYECKOro bubnmnoreka HOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
JNEKTPUYECKUX MOJIEH
Hocurenu anexTpuueckux 3apsioB.
33 DneMeHTapHbIi 3apsia. CTpoeHue
aToma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubmnorexa [JOK
COXpaHEHUs DIIEKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha npuMeHeHNE bubnmnoreka [JOK
CBOMCTB IEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TO
36 P i 4 bu6mmoreka [IOK
cyllecTBoBaHus. MIcToOuHUKM
yi https://m.edsoo.ru/ff0a95a4
NEKTPUYECKOTO TOKA
37 JleMcTBUS 3IEKTPUUECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "JleiictBue
38 AEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1
U JUAIIEKTPUKA"
39 DNEKTpUUECKUH TOK B METAJUIAX, bubmuoreka [IOK
JKUJIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas ieTb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas padora
" PATOPHAA b bubnuotexa [JOK
41 W3mepenue u peryaImpoBaHUE CHIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSKEHHE.
BoasT™metp. JlTabopaTopHas pabora

bu6nmoreka [IOK

42 "M3mepenue u peryampoBaHue 0.5 https://m.edsoo.ru/ff0a9%e14
HarpsKkeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmnoreka HOK
VY enpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBICHUS | bubnmnoreka [JOK
IIPOBOJHUKA OT €T0 JUIMHBL, IUIOMIA N https://m.edsoo.ru/ff0aa738
MONIEPEUHOr0 CEYeHMs U Marepuana'
3aBHCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma i yyacTka bubmmorexa LHOK

https://m.edsoo.ru/ff0aad44a

enu
JlaGopaTopHas paboTta
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UYILETO Yepe3 PE3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HalpsKeHus Ha pe3ucrtope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COCJIMHEHHUS TIPOBOTHUKOB
JlabopaTtopHas padora "I[IpoBepka

43 IIpaBWJIa CJI0KEHMSI HAIIPSLKEHUH TTPU | bubmuoreka [IOK
II0CJIEAOBATEILHOM COEIUHEHUHU ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
JlabopaTtopHas pabota "[IpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA MIPU | bubmuoreka [IOK

MapaJJIETbHOM COEUHEHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3anau Ha npuMeHeHKE

50 3akoHa Oma Jij1sl pa3JInuHOTO bubmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnmnoreka HOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OnpeneneHue
bu6nmmorexa [IOK
52 paboTHl M MOIITHOCTH JIEKTPUUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTenn
P . P bubmuorexa [JOK
53 ANEKTPUYECKOM SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHE 3apsi/Ibl.
54 3apsHKeHHBIC Tella U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBuUsl. [locTOSTHHBIN
AIEKTPUIECKUN TOK"
KonTponbhas padota o teme
"DneKTpuUecKue 3apsabl.
55 3a ep o tera P bubmuorexa [JOK
sODKCHHBIC TEJIa U UX
P . . https://m.edsoo.ru/ff0abea8
B3aumoieicTBus. [locTosTHHBIN
AIEKTPUYECKU TOK"
56 [TocTossHHBIC MATHUTBI, UX
B3aMMO/ICHCTBHUE
57 VYpok-uccnenosanue "V3yuenne bubnmoreka [JOK
MoJied MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe nosje. MarHuTHOE moJie
but6mmorekxa [{OK
58 3eMJIH U ero 3Ha4YeHue IS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT Opcrena. MarHuTHOE 1oJ1e
NEKTPUYECKOr0 ToKa MarHutHoe
I10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texauke. Jlaboparopuas pabota
"N3y4yenue neicTBUS MAarHUTHOTO
TI0JIs1 Ha MPOBOAHUK C TOKOM"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUTaTENCH B TEXHUUECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KoHcTpynpoBaHnue 1 u3yueHue
paboThI AyIeKTpoABHTATEIIS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apases. 3akoH
3J€KTPOMAarHUTHOW MHAYKIIUH.
[IpaBuno Jlenua

63

Onektporereparop. Crocoos
MOJTYYEHUS DIIEKTPUIECKOI SHEPTUH.
DNeKTPOCTaHIINH Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOIBHOM padboTe
10 TeMe "DNEeKTPUIECKUE U
MarHuTHBIC ABJICHUS"

65

KonTponbHas pabota mo reme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

bu6nunorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢ Tekctamu

bu6nuorexa [JOK




o teme "TeruioBele aBineHud"

https://m.edsoo.ru/ff0acc5e

Pesepsubiit ypok. Pabora ¢ Tekctamu

" . bubnmoreka [JOK
o1 HO TEME HOCTUO ;IHH,},J " ! https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIit ypok. Pabora ¢ Tekctamu |
1o Teme "MarHuTHbIe sIBJICHUS"
OBILIEE KOJIMYECTBO YACOB IIO 63 145

[TPOT'PAMME




9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

| MexaHn4eckoe ABUKECHHUE. 1
MarepuanbHasi TOuKa

’ Cucrema otcyeta. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHNYEeCKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeHsisi ¥ MTHOBEHHAs 1
CKOPOCTH

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bu6muoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHUSI. 1
I'padux ckopocTu
JlabopaTtopHas pabota "OmnpeneneHue

7 YCKOpEHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUXEHUHU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

2 CBoOomHoe nagenne teil. OIbITH |
lanunes

9 PaBHOMEpHOE IBUKEHUE MO | bubmuoreka [IOK

OKPYKHOCTH. Hepno;[ N 9aCToTa

https://m.edsoo.ru/ff0ae176




oOparmenus. JInnelinas u yrioBas

CKOPOCTH
10 [leHTpOCTpEMUTEIIEHOE YCKOPEHHE
1 [IepBe1it 3akoH HeroToHa. BekTop bubnmoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnumoreka [IOK
PaBHozelicTByrOIIAsA cuta https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bu6nuoreka [IOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubmnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
1 . r
> Cua ynpyroctu. 3akox I'yka https://m.edsoo.ru/ff0aeca2
16 Pewenue 3anau no teme «Cuna
YIOPYTOCTH
17 JlaGopaTopHnas pabota «Onpenenenue bubmmnoreka [JOK
JKECTKOCTH MPY>KUHBID» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
1
8 Citna Tpetiis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuita bu6nuorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota "OmnpenencHue bubnmoreka [JOK
20
Kod(duleHTa TPeHHs CKOJIbXKEeHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau mo treme "3aKkoHbI
o bu6nunorexa [JOK
21 Hprorona. Cuna ynpyroctu. Cuna
" https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TSKECTH M 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUs. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naacHus

VYpoxk-koHpepenuus "JBrkeHue Tein

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemrenue 3agad mo treme "Cuina
bu6nmoreka [IOK
24 TSKECTU U 3aKOH BCEMUPHOT'O
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 [IepBas kocMHuueckas CKOPOCTb. bubnmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHEe MaTepUAIIBHONW TOYKHU.

26 AOGCOIIOTHO TBEPIOE TEIIO. bubnmnoreka [JOK
PaBHOBecue TBEpHOTO TENa c https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BpallCHUS

27 MowmenT cuisl. LleHTp Tskectn

73 Pemenue 3anayd mo teme "MoMeHT bu6mmoreka [IOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTE MO

29 Teme "MexaHu4ecKoe IBIKCHUE bubmorexa HOK

. " ’ https://m.edsoo.ru/ff0b0408
BzaumoeiicTBuie Ten
Kontponbnas pabora o teme
30 "MegHquch))e BIDKCHUE bubamorexa LHOK
N a ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Tea"
Nmnynsc tena. mmynbe cuitbl. 3akoH
31 COXpAaHEHUS UMITYJIbCA. YTIPYroe U Bubnrorexa LIOK
P ypea. pyr https://m.edso0.ru/fi0b07fa
HEYNpyroe B3auMoeiCTBIE

3 Pemenue 3anad no teMe "3akoH bu6nunorexa [JOK
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c

33 VYpoxk-koH(pepenuus "PeakTuBHOE




JBUKEHME B IIPUPOJIE U TEXHUKE"

34 Mexanunyeckas paboTa U MOIIIHOCTh bubmmorexa LOK
P - https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
YIIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU
PaBHOMEPHOM JIBH)KCHHUH TeJia 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBsi3b DHEpPrUH U PaOOTHI.
[TorenumanpHas 3HEPrUs
18 Kunernueckas sueprus. Teopema o bubnmnoreka [JOK
KUHETUYECKOUN 3HEpruu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe
JlaGopatopHnas pabota «M3yueHnue bubmmnoreka [JOK
40
3aKOHA COXPaHEHUs YHEPTUI) https://m.edsoo.ru/ffOb12fe
A1 KonebarensHoE IBMKEHNE U €T0 bu6nuorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTu4ecKkuii U IPY>KUHHBIN
MasITHUKA
VYpoxk-uccienoBanue «3aBUCUMOCTh
44 epruoaa KoJueOaHu oT KECTKOCTH bubmmorexa [IOK
P https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpamienue sHeprum npu

MEXaHUYECKHX KOJIEOaHHUSIX




46

Jlaboparopuas pabora «Onpenenenue
94acTOTHI U IepuoJa KojaeOaHmi
MPY>KUHHOI'O MasTHUKA)

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHni
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHBL. CBOICTBA
MEXaHUYECKHUX BOJIH. [IpogoibHbIE U
TOIEPEYHbIC BOJTHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0b2 1fe

49

Ypok-koHpepenius "MexaHu4eckue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. PactipocTpanenue u oTpaxkeHue
3BYyKa

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTEI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHIus "YIbTpa3ByK U
nH(ppa3ByK B IpUpOJIe U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU padoTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHbI"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbnas paboTa mo teme
"3akoHbBI COXpaHeHUsl. MexaHndeckue
Kose0aHusl ¥ BOJHBI"




BHGKTPOMaFHI/ITHOC I10JIC.

bubmuorexa [JOK

56
DNeKTPOMarHuTHbIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-kouhepennus "llkana
53 3JE€KTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonbs30BaHKe 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBsI3H"
VYpoxk-uccienopanue "M3yuenue
. 1 bubmmoreka [JOK
59 CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIBI0 MOOMIIBHOTO TellehoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JUIMHBI 3JIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHas Ipupo/ia CBeTa.
61 C p B pHb . bu6mmoreka [IOK
KOpOCTbh CBeTa. BoHOBBIE CBOICTBA
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. lIpsamonnneiinoe
62 acIpoCTpaHEHHUE CBETA. 3aTMEHUS bubmorexa [TOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIynsl
3aKOH OTpa)X€HUs CBETa. 3epKaa.
P P bubnuorexa [JOK
63 Pemrenue 3a1au Ha mpuMeHeHue
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETa
64 IIpenomiienue cseta. 3aKkoH bu6muoreka [IOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
but6mmorekxa [IOK
65 Hcnonbs3oBanue MOJIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTPaXEHHUS B ONTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabdota "MccnenoBanue




3aBUCHUMOCTH YTIJIa MPEITOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJeHUs Ha
rpanuiie "BO31yX-CTEKIJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MTOJTHOTO BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBA3b"
bubmuorexa [JOK
68 JInnzel. OnTHyeckas cujia JTUH3BI
https://m.edsoo.ru/ff0b3f2c
bubmnorexa [JOK
69 [TocTpoenue n3o00pakeHuit B TMH3AX
p p https://m.edsoo.ru/ff0b444a
JlaboparopHast pabota "Omnpenernenue
70 ok I(:HOFE achos[HI/m u OE)ITHHGCKOﬁ bubmorexa [IOK
Y P o " https://m.edsoo.ru/ff0b4206
CWJIBI cOOMparoIe JTMH3bI

71 Ypok-koH(pepenmus "OnTudaeckue bubnmnoreka [JOK
JIMH30BbIe TpUOOpH" https://m.edsoo.ru/ffOcOa7e

72 ['ma3 kak onTrueckas cucrema. 3peHue bubmorexa [TOK

P https://m.edsoo.ru/ffOb4684

73 Ypok-koHpepenus "JlegexTs
3penus. Kak coxpanuts 3peHue”
Pasnoxxenue 6emoro cBera B CIEKTP.

74 OmeiTel HeroTona. Crnoxxenne bubmuorexa [JOK
CIIEKTpaJIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopnas pabora "OnbITh IO
Pa3ioKeHUIo OEsIoro CBeTa B CHEKTP U

bu6nunorexa [JOK
75 BOCITPUSTHIO IIBETA MPEIMETOB TIPH UX

Ha0JII0/IEHUH Yepe3 I[BETOBbIE
¢bunabTper"

https://m.edsoo.ru/ff0cOe2a




VYpok-nipakTukym "BosiHOBbIE

76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u tuppaxus”
77 Omnsitel Pe3epdopaa u manerapHas bubnmnoreka HOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue v MoriomieHne cBera
79 atomoMm. KBauTsl. JInneiuaresie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-npaktukym "Habmrogenue bubnmnoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubnuorexa [JOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
20 Crpoenue atoMHoro sijpa. Hykinonnas bubnmnoreka [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE IPEBPALLICHHUS. bubmmnoreka [JOK
H3oTorb https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau mo teme: bu6nuorexa [IOK
"PagnoakTuBHBIE IpeBpalieHus” https://m.edsoo.ru/ffOc1b4da
85 [Tepuon momypacnana
VYpok-koH(pepeHuus "PagnoakTuBHbIE
86 1/13131 CHI/I:Ib BFI)'I Wpojie, MEAUIIMHE bubmmorexa LHOK
> " PHPOAE, MEHIIHS, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInmepHEIE peaKIIUU. 3aKOHBI
PHEE P Bu6motexa IJOK
87 COXpaHEHUs 3apsI0BOTO U MaCCOBOT'O
https://m.edsoo.ru/ff0c1c58
qUCe
28 DHeprusi CBA3U aTOMHBIX sijiep. CBs3b bubnmnoreka [JOK

MacCChI 1 SDHCPIr'un

https://m.edsoo.ru/ff0c1d7a




89

Pemenue 3amgau no treme "Anepusbie
peakuuun"

90

Peakiuu cunTe3a u neneHus saep.
Uctounnku sueprun CoJiHIa U 3BE3]1

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaIMOAKTUBHBIX U3TyYCHUN HA )KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNeKTPOMarHUTHbIE BOJIHBI.
KBantoBsie siBiaeHus"

bubnnorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota rmo reme
"DJIeKTPOMarHuTHOE MOJIE.
DNeKTpOMarHUTHBIE BOJTHBI.
KBanToBbIe siBeHUA"

94

[ToBTOpEeHue, 06061IEHNE.
JlabopaTopHbIie pabOTHI 1O KypCy
"B3aumopeiictBue Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 0606meHue. Peenue
pacyeTHBIX ¥ KaUeCTBEHHBIX 3a/1a4 110
teme "TernoBsie mporecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o6meHue. Pemenue
pacyYeTHBIX ¥ Ka4YECTBEHHBIX 3a7a4 10
teme "KIIJ] TermnoBeIX gBuraTenci"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTropenue, o6o0menue. Pemenune
pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 IO
teMe "KII/[ anekTpoycTaHOBOK"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, o6o0IIEHHE.

bubmuorexa [JOK
98 JIab 3] 1 1
" a0OPaTOPHBIC pa O”TH HOKYPEY https://m.edsoo.ru/ff0c2¢52
CBeTOBbLIE SIBICHUS
[ToBTropenue, 06061menue. Padora c
" bubnmoreka [JOK
99 TEKCTaMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTropenue, 0600mmenue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bugmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06061meHue. Pabora ¢
" bubmuorexa [JOK
101 TekcTamu 110 Teme "CBeTOBBIE 1
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06061meHue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gusnka"
OBLIEE KOJIMYECTBO YACOB I1O 102 7

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IUI YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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