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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no u3uke Ha ypoBHE OCHOBHOTO 00I1Iero 00pa30BaHUs COCTABIICHA
HA OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yibTaTaM OCBOCHMsI Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTeabHOM nmporpaMMel, npeactaBieHHbIx B @I'OC OO0, a Takxe ¢
yaéToM ¢eaepanbHoil pabouelt mporpaMMbl BocTiuTanus U KoHIenmum mpemno1aBanmst
y4eOHoro npeamera « Du3nKa.

Copepxkanue mporpaMMbl 10 (U3MKE HamNpaBleHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW rPaMOTHOCTH O0YYaIOLIUXCS U OpraHU3aIUIo U3y4eHUs (PU3nKu
Ha JESITeTbHOCTHOI OcHOBE. B mporpamMmMe mno (u3uke yYUTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro mnpeaMera B peanuzanuu TpedoBanuit @I'OC OOO k miIaHUPYyEMBIM
JUYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOYy4EHHs, a TAKKE MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYUYHBIX YY€OHBIX NPEIMETOB HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBaHus.

[Iporpamma no (pusuke yctaHaBIMBaeT pacnpeaeieHrue yaeOHoro Marepuania 1o
rojaMm oOyudeHus (MO Kjaccam), Npeajaraet NPUMEPHYIO TOCIEI0BATEIbHOCTh
M3YUYEHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NPEIMETHOTO COAEPKAHUSA U yUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarouXcs.

[Iporpamma no usuke pazpadoTaHa C 1€JIbI0 OKa3aHUs METOIUYECKON MOMOIIN
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl MO0 Y4EOHOMY MPEIMETY.

®duzrka SBISIETCS CHUCTEMOOOPA3YIOMIMM JIJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IIOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHMI,
M3y4yaeMbIX XUMHUEH, OHoorreil, acTpoHoMHUeH U puzndeckor reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MNPEJOCTaBIsIeT HauOosee SICHbIC
oOpa3lpbl NPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUs, TO €CTh Crnocoda MOIydYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 riaaBHBIX 3ajad (U3WYECKOro OoO0pa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHUsI COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenue gusuku Ha 6a30BOM YpOBHE MpEAIOaraeT OBIaJeHUE CIETYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH JAHHBIC U MCMOJIH30BATh HAYYHBIE JOKA3aTEIbCTBA
TSl TIOJTYYEHUSI BHIBOJIOB.

[lenn wusydeHuss (u3uku Ha ypOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBanus ydeOHoro mpeamera «®Dusuka» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoit @enepanuu, peaau3yomux OCHOBHbIE
oOmeoOpazoBarenbHble  IPOrpaMMmbl,  yTBepkaAEHHOW  pemenueM  Koseruu



MunuctepcTBa mpocBelienus Poccuiickoit @eneparuu (mpotokoii ot 3 aexadps 2019
r. Ne [1K4BH).

Heau uzyyenust pu3snKu:

e IPUOOPETEHNE UHTEPECA U CTPEMIICHUS O0YJAIOMINXCs K HAYYHOMY U3Y4YECHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTE;

e pa3BUTHE TMPEACTABICHUI O HAy4HOM METOJIe MO3HaHUs U (OPMHpPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMHUpOBaHUE HAyYHOTO MHPOBO33PEHHSI KaK pe3ysbTaTa M3y4eHHUS OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e popMupoBaHUE TpeACTaBICHUH O poiu (GU3MKH IS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MIPENICTABICHUI O BO3MOXKHBIX chepax Oyayiel npodeccruoHalbHOM
NEesATEIbHOCTH, CBA3aHHOU ¢ (PM3HUKOI, TOATOTOBKA K JAJIbHEUIIEMY 00YYEHHUIO B ’TOM
HaIlpaBJICHUMU.

JlocTrKeHHne 3TUX Leel MporpaMMbl 1o (PU3HKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIIENYIOIINX 3a4a4:

o IPUOOPETEHNE 3HAHUNA O JUCKPETHOM CTPOEHUU BELIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

e IPUOOPETEHNE YMEHHI ONHUCHIBATh U OOBACHATH (DU3UUECKUE SIBICHUS C
VCITOJIB30BAHUEM ITOJIyYCHHBIX 3HAHUN;

e OCBOCHHE METOJIOB PEUIECHUS IPOCTEMIINX PACUETHBIX 3a7a4 C HCIIOIb30BAHUEM
(bU3HYECKUX MOJENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTUE YMEHHUW HAONIOAATh MPUPOJHBIE SIBICHUS W BBINOJIHATH OIBITHI,
nabopaTopHble padOThl U SKCHEPUMEHTAIBHBIE HMCCIEIOBAHUA C MCIOJIb30BAHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHl ¢ HHPOpMaNUEl (U3UUECKOTO COJEPIKAHMUS,
BKJIIOYAas MH(POPMALMIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHalu3 U
KPUTUYECKOE OLICHUBaHUE UH(POPMALIHH;

« 3HAKOMCTBO cO c(epamu npodeccuoHaIbHON IEesTeNbHOCTH, CBSI3aHHBIMH C
(Gu3MKONW, MW COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHHSIX
bu3YeCcKO HayKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus oTBoAuTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B 8
Kj1acce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 vaca B Henento).
[Ipennaraemsiii B mporpaMme 1o (u3uKe MepedeHb J1a00paTOPHBIX padOT U OMBITOB
HOCUT PEKOMEHJATEeNbHBIA XapaKTep, YYUTENb JelaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX pabOT M OMNBITOB C YYETOM HMHAMBUAYAIBHBIX OCOOEHHOCTEH
OOy4YaroIIMXcsl, CIHUCKA 3KCIEPUMEHTAIbHBIX 3aJlaHui, MpeajiaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 3K3aMeHa 1o (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®uszuka — Hayka O npupone. fBneHusa npupoabl. PU3NYECKUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbL. M3Mepenue Qusnyeckux BenuuuH. Duznveckue
npubopsl. [lorpenHocts u3mMepeHuil. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jgpyrue ecTeCTBEHHbIE HAyKd HU3y4aloT MIPHPONY.
EcTecTBEeHHOHAy4YHbBIII METOJA MO3HAHWSA: HaOIIOJEHUE, IOCTAaHOBKA HAy4YHOIO
BOIIPOCA, BBIABUKEHUE TUIIOTE3, HKCIIEPUMEHT I10 MPOBEPKE T'MIOTE3, OOBICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MOMOIIBIO MOJIEIICH.

Jlemoncmpayuu.

1. MexaHn4ecKue, TEIIOBbIC, IIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJIICHUSL.

2. ®duznueckue NpuOOpPHl W MPOIEAypa MPAMBIX HU3MEPEHUN aHAJIOTOBBIM U

U (POBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHue NEHbI IeEHUs IKAIbl U3MEPUTEIBHOTO Tprbdopa.
N3mepeHne pacCTOSHAN.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Onpenenenue pa3sMepoB MaJIbIX TEIL.
N3mepeHue TemmepaTypbl PU MNOMOIIHN )KUAKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMIIEpPaTyphl.
6. IIpoBeneHue wuccnenoBaHus MO NPOBEPKE THUIIOTE3bI: AANBHOCTBH IOJETA
HiapyuKa, MYHEHHOTO TOPU30HTAlIbHO, T€M OOJiblIe, YeM OOJbllle BBICOTA
ITyCKa.

Pa3znen 2. IlepBoHavajibHbIe CBEeCHUSI 0 CTPOCHUM BeLIeCTBA.

CrpoeHne BemecTBa: aTOMbI M MOJIEKYJIBI, KX pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JBmwxenne yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHS YacTHI[ C
TeMriepaTypoil. bpoyHoBckoe nBmwxkenue, aud@ys3us. BzaumopeiicTBue dYacTwil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUAKOCTEW M TBEPIBIX
(kpucTaIMyecKkux) Tea. B3auMocBsI3b Mexay CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.
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Hemoncmpayuu.
1. HaGnronenue OpOyHOBCKOTO JABMKEHHUS.
2. HabGmonenue nuddyzuu.



3. HaOnronenue siBiieHU, OOBSICHIIOUUXCS MPUTSIKEHUEM WM OTTAJIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OneHka IMaMeTpa aToMa METOJIOM PSIOB (C HCTIONB30BaHueM GoTorpaduii).

2. OnbITHI 10 HAOIIOJIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuueckoe JBWXeHUE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBHKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh TMpPU HEPAaBHOMEPHOM JBWKEHHHM. Pacuér mytu u
BPEMEHU JIBUKCHHUS.

SlBneHne wHepuMH. 3aKOH HHEpUHMH. B3anMoJelcTBHME TeNl Kak MpUYMHA
M3MEHEHHS CKOPOCTHU JABUXKEHHUS Tel. Macca kak Mepa HHepTHOCTH Tena. [lmoTHOCTh
BellecTBa. CBs3b IVIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIIECTRA.

Cuiia kaK XapakTepuCcTUKa B3auMoiecTBus Tei. Cuia ynpyroctu u 3akoH ['yka.
N3mepeHne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIA TSIKECTH.
Cuna TsbkecTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTh. CroxeHHE CHI,
HaIlpaBJICHHBIX MO OAHOU mpsiMoi. PaBHOelcTByomas cui. Cuna tpeHusd. Tpenue
CKOJIbYKEHUSI U TPEHHE MOKOs. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpauuu.

Habmrogenne MexaHnuecKoro JIBHKEHUS Tea.

N3mepeHne CKOpOCTH MPSMOJIMHENHOTO JBUKEHHSI.
HabGnronenue siBjeHUs] UHEPLIVH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.
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CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezneneHne CKOPOCTH PAaBHOMEPHOrO JBUKEHHUA (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OmpeneneHue cpeiHeld CKOPOCTH CKOJIBKEHHUS Opycka WIM LIapuka I0
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.
OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHUd (nedopmariim)
NPY>KUHBI OT TPUIIOKEHHOU CHUJTBI.
5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT BECa
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
JaBnenue. CriocoObl yMEHBIIEHUS W YBEJIWYEHUA JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJieHHs ra3a oT oObéMa, TemmepaTypsl. llepenaua naBieHus
TBEPABIMU TEJAMH, >KMAKOCTSIMM M razamu. 3akoH Ilackamsa. ITneBmarnueckue



MalIuHBl. 3aBUCUMOCTb JABJICHHUS KUIAKOCTH OT INIyOMHBL. ['mapoctrarhyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmochepa 3emumn u armocdepHoe gaBinenue. [IpUyuHBI CyIIECTBOBAHUSA
BO3MyIIHOW 00o0souku 3emiu. Omnbit Toppuuennu. W3mepenme aTtmMocgepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJCHUS OT BBHICOTHI HAJ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOC(HEepPHOTO TaBJICHHUS.

JelicTBue KUIKOCTH W raza Ha IMOrPYKEHHOE B HHUX TeJIO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAIKUBAIOIIECH CUITBI OT 00bEMA MOTPYKEHHOM YaCTH Teja U

MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miiaBaHus TeJl: MJABaHWE WJIU MOTPYKEHUE Teld B 3aBUCUMOCTU OT

COOTHOILICHHMSI INIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. HccnegoBaHue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.
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2. OnpeneneHne BBITAUIKABAIOIIEN CHIIbI, JEUCTBYIOIIECH HA TEJO, TOTPYKEHHOE
B JKUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJO B
YKUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH HA TEJO B KUIKOCTU, OT 00bEMA MOTPYKEHHOU B KHUJIKOCTh
YaCTH TeJa U OT IVIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomeTpa Wi KOHCTPYUPOBAHUE JIOAKU U OIPENICIICHUE

€€ rpy30n0AbEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOIITHOCTS.

[IpocTthie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus phiuara. [I[puMeHeHne nmpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TOe
npaBwio» Mexanuku. KIIJ[ mpocteix MexaHu3MmoB. [IpocThie MeXxaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckasd odHeprud. KuHerndeckas MW NOTEHUHAIbHAs  SHEPrusl.
[IpeBpailieHrie OJHOTO BHJIa MEXAHMYECKON 3HEPruu B APYrod. 3aKOH COXpPaHECHUS
SHEPIUU B MEXAHUKE.



Jlemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
1. Onpexnenenne padOTHI CUJIbI TPEHUS NP PABHOMEPHOM JBHKEHUHU TEJa IO
TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. Nsmepenue KIIJ] HaKJIOHHOM MJIOCKOCTH.
4. M3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOU DHEPIUU.
8 KUIACC

Paznen 6. TerioBble siBJIeHHS.

OCHOBHBIE  TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUH  CTPOECHUS
BelllecTBA. Macca W pa3mMepbl arOMOB U MOJIEKYJ. OIBITHI, MOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, >>KUIKOTO M Ta3000pa3HOrO0 COCTOSIHUM  BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBOMCTB ra3oB, XKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-KMHETHYECKON TEOpHUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TE€MIOBOE pacClIMPEHUE U CKATHE.

Temnepartypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEILUIOBOTO IBUKECHUS YACTHII.
BuyTtpennss sneprus. CnocoObl H3MEHEHUS BHYTPEHHEW SHEPTUu: TeIUIonepeiaya u
coBepieHre paboThl. Buubl Temmonepenayu: TEMIONPOBOJHOCTh, KOHBEKIIHUA,
W3JIy4YCHHUE.

KonuuecTBo TemioTel. YjenbHas TEIIOEMKOCTh BelIecTBa. TermiooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TeIoBoro Oananca. [InaBieHue u oTBepeBaHue
KPUCTAUTMYECKUX BEIIECTB. YeNibHas TeruioTa IuaBiieHus. [lapooOpa3oBanue u
koHneHcarus. Mcmapenne. Kunenue. VYiaenpHas TermioTa mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JIaBJICHUS.

BrnaxHocTts BO31yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Mpunmuner pabotel TeroBbix aBurateneit KIIJ[ TemmoBoro gBuratesns.
TeruioBble ABUTATENN U 3alIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABMKEHHUS.

Hab6nronenue nuddysuu.
HabGmronenne SsBieHn cMauMBaHKS M KaIMJIISIPHBIX SIBJICHUH.
HaOmronenue TenioBoro pacuimpeHus Ted.
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3meHeHne naBiieHWs rasa MpU U3MEHEHUM O00bEMa M HarpeBaHUM WIIU
OXJIAKICHUU.
6. IlpaBuna nsmepeHus: TemMneparypsl.



7. Bunel Tenonepenayu.
8. OxJaxaeHue Npu COBEPIICHUH PaOOTHI.
9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIIHUMH CHJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbIX BEILIECTB.
11. HabnrogeHue KUNeHus.
12. HaGnroieHue nocTosiHCTBA TEMITEpaTyphl MPHU IJIaBJICHUU.
13. Moenu Teru1oBEIX JIBUTATEIICH.
Jlabopamopuvie pabomul u onvimaul.
1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WIIM caxapa.
3. OnbITel 1O HAOJIOJIEHUIO TEIJIOBOTO pPACIHIMPEHUs] Ta30B, >KUJIKOCTEH U
TBEPIBIX TEIL.
Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.
OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHUS BO3/lyXa OT €ro 00bEma
Y HarpeBaHMs WIHN OXJIaXKICHUSL.

6. IIpoBepka runoTe3pl TMHEWHON 3aBUCUMOCTHU JJIMHBI CTOJOUKA KUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HabGnioneHue wu3MEHEHUs BHYTPEHHEW DSHEpPruM Tela B  pe3ysbTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue sBIEHUS TEIJIOOOMEHA IPU CMEIIMBAHWU XOJIOAHOH U

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA TEILIOTHI, MOJIYYEHHOTO BOJIOM MPHU TEILIOOOMEHE

C HArpeThIM METAJUIMYECKUM LIWJIMHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpezeneHre OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzauus Ten. [[Ba poma »ieKTpUYECKUX 3apsanoB. BizammojercTBue
3apsuKeHHbIX Tell. 3akoH KynoHa (3aBUCHMOCTb CHIIBI B3aUMOJIEUCTBUS 3apsiKEHHBIX
TE€J OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUS MEKIY TEJIAMU).

Onekrpudeckoe none. Hanpspk€HHOCTE  dnekTpuyeckoro mons. [IpuHnun
CYIEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »iekTpudecKux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsii.
Crpoenne aroma. [IpOBOTHHUKM U JUAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsna.

OJIEKTPUYECKUM TOK. YCIOBHA CYLIECTBOBAHMS DJIIEKTPUYECKOTO  TOKA.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUAKOCTIX U ra3ax.



Onektpuueckas  uenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpsHKEHUE.
ConpoTuBiieHHE TPOBOAHUKA. Y IETbHOE COMPOTUBIICHUE BENIECTBA. 3aKOH OMa 1Jis
yuacTka nenu. [locnenoBartenbHoe U mapaJieIbHOE COEAUHEHNE TPOBOJHUKOB.

Pabota W MOMmHOCTH DdJEKTpUYECKOTOo Toka. 3akoH Jxoyns—JIeHma.
OneKkTpuYecKrue LENU U MOTPEeOUTENU 3IIEKTPUUECKOW 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHUTHl. B3auMoAeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
nosie. MarauTHoe nosie 3eMJIM M €ro 3HaueHue NS )Ku3Hu Ha 3emiie. OnbIT DpcTesa.
MarnutHoe 1oJe JeKTPUIEeCcKOoro Toka. [I[pruMeHeHne aIeKTpOMarHuTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATEb IIOCTOSHHOTO
Toka. Mcrnonp30BaHHWE »AIEKTPOABUTATENEH B TEXHUYECKUX YCTPOWCTBAX W Ha
TPAHCIIOPTE.

OnbiTel @Papajiess. SBneHue 3IeKTpOMarHUTHOM MHAyKIuU. [IpaBuno Jlenua.
OnekTporeHeparop. CrocoObl MOTYyUYEHUSI IEKTPUIECKON SHEPTUH. DICKTPOCTAHIIUU
Ha BO30OHOBIIIEMBIX HICTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DneKTpu3anus Tel.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TeEl.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOTA.
DNEeKTpOoCTaTHYECKast HHAYKIHUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U AUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUH TOK B KUJIKOCTH.
. 'a30BbIH pa3ps.
. I3mepeHne cuibl TOKka aMIepMeTPOM.
. I3MepeHune 3JIeKTPUIEeCKOro HANpPsHKEHUS BOJIbTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. B3aumoencTBue noCcTosHHbIX MarHUTOB.
. MoaenupoBaHre HEBO3MOXXHOCTH pa3JiesIeHUsI MOJIOCOB MarHUTa.
. MoaenupoBaHrie MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB.
. OnpIT DpcTena.
. MarauTHoe noJjie Toka. DJIeKTPOMarHur.
. JleicTBHE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATEh TOCTOSTHHOTO TOKA.
. UccnenoBanue sSIBJICHUS JIEKTPOMArHUTHON UHIYKIIUH.
. OnbiTel @apages.

© © N o a kc w DR

NI R R N e N S e v~ el e e =
W N P O © 0O N O o M WM - O



24.

25.

3aBUCHUMOCTH HammpaBJICHUA HWHAYKOHMOHHOIO TOKa OT YCJIOBI/Iﬁ €ro
BO3HHKHOBCHU:I.
BJIGKTpOFCHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o o &~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneITel 1O HAOMIOACHUIO BJEKTPU3alMKA TeJl HHAYKUMEW W MpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS  DIEKTPUYECKOTO TMOJII HA TMPOBOJHHUKUA H
JUDJIEKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM TIEMH TTOCTOSHHOTO TOKA.
W3mepenre U peryaupoBaHKe CHIIbI TOKA.

N3mepeHne u peryJnpoBaHUE HATIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIYIIETO 4Yepe3 PpPE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTHBIICHHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.
[IpoBepka mnpaBuia CIOXKEHHUS HAINPSHKEHUM MNpPU  TOCIEA0BATEIbHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mnpaBwia Uisi CWIbl TOKAa MpPU NapaJUIEIbHOM COEIMHEHHH
PE3UCTOPOB.

Omnpenenenre paboThI JIEKTPUUECKOTr0 TOKA, UAYILIET0 YePE3 PE3UCTOP.
OmnpeneneHne MOIHOCTY JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, WAYILIErO 4Yepe3 JIAMIIOYKy, OT
HaIpsDKEHMS Ha HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO TOJISI MOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U
pa3zieneHuu.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMnBIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI B3aUMOJIECHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA Y HaIllpaBJICHUS TOKA B KaTYIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBaHue u u3yueHue padoThl AIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaAHOBKH.

OnepITEl 1O UCCIAEAOBAHUIO SIBIICHUSI DAJIEKTPOMATHUTHOW HHIYKIUU:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUCHUS U HAIIPABIICHUS] MHIYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.
Mexannueckoe nBHkKeHHEe. MarepuanbHas Touka. (Cucrema  OTCUéTa.
OTHOCHUTEIIBHOCTh MEXaHWYECKOIO JIB)KEHHMs. PaBHOMEpHOE MpPsMOJIMHEHHOE



nBmkeHue. HepaBHOMepHOe mnpsiMoiMHENHOE ABWKeHHE. CpenHsiss 1 MTHOBEHHAs
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiimHeHHoe JBuxkeHue. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMEepHOE NBIWXKEHUE MO OKpYy:KHOCTH. [lepwog u dwacrtota oOpareHwus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3akoH Hptorona. Bropou 3akoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHIMN CyNIepIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJbXKEHHUS, CUjia
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHPHOI'O TATOTEHHS. YCKOpEHHUE CBOOOJHOTO
nafgeHus. Jlpwkenue muiaHeT BOkpyr CousHna. lIlepBas kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue MmarepuanbHOl TOYKH. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChIO BpallleHus. MoMeHT cuibl. L{eHTp TskecTn.

Nmnynsec Tena. M3Mmenenue umimyinbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexanuueckasi paboTa U MOLITHOCTb. PaboTa Cuil TSXKECTH, YIPYTOCTH, TPEHHUS.
Ces3p sHepruu u pabotel. [loTeHumanbHast »HeEprus Tena, MOAHATOrO Haj
IIOBEPXHOCTBIO 3eMiIM. [loTeHnmanbHas 3Heprus ckaTod NpykuHbl. KuHertnueckas
sHeprud. Teopema O KMHETHMYECKOW 3HEPruu. 3aKOH COXPAaHEHHsS MEXaHUYECKOU
HHEPIUU.

Hemoncmpauuu.

1. HaOmroneHue MeXaHMYeCKOro IBUKEHHUS Tela OTHOCHTEIBHO Pa3HBIX TeEl

OTCYETA.

2. CpaBHeHME TyT€ld M TPACKTOPUU ABWIKEHHS OJIHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUYKEHUS.
HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.

Habmroienue MexaHM4ecKUX SIBICHHUM, MPOUCXOISAIIUX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO
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KaOuHeTa (PU3UKU.
3aBUCUMOCTh YCKOPEHUS TEJIa OT MACCHI TEJIa U IEUCTBYIOIIEH HA HETO CUIIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TEII.
M3meneHune Beca Tena npyu yCKOPEHHOM JIBUKEHUM.
10. ITepenaya nmmynbca npyu B3aMMOJEUCTBUM TEN.
11. [IpeoOpazoBanus SHEPTUU PU B3aUMOACIHCTBUU TEN.
12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOICHCTBHH.
13. CoxpaHeHHe UMITYJIbCa ITPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.



14.
15.
16.

HaGmronenue peakTUBHOTO JBUXKECHHUS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPU CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYECKON PHEPTruM IPH JABHKEHUM Tejla MOJa JeHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JBIKEHUS IAPUKA WIH TETIEKKU.

OnpeneneHue CpelHE CKOPOCTU CKOJBXEHUS Opycka WIM JBHXKCHUS
[IapPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOPEHHsI Tella MPU PABHOYCKOPEHHOM JBW)KEHUHM IIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTM TYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTes3bl: €ciivi NPy PaBHOYCKOPEHHOM JABUKEHUU 0€3 HauaabHOM
CKOPOCTHU ITyTH OTHOCATCS KakK PsiJi HEUETHBIX YUCEN, TO COOTBETCTBYIOINE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CUJIbI  TPEHUSI CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenue kKodPphunreHTa TPEHUST CKOJIbKECHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThI CHIIBI TPEHUS TTPU PaBHOMEPHOM JBUKEHUU Teja Mo
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YOPYrOCTH TMpPU THOABEME TIpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0OHAa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XAapAaKTEPUCTUKHU KOJEOAHW: Mepuon,
4acToTa, aMIUINTyJa. MaremMaTU4ecKUil W TNPYKUHHbIA MasTHUKMU. [IpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKEHHUH.

3aryxatomue Koynedanus. Beinyxxaennsie konebanus. Pezonanc. Mexanudeckue
BOJIHBI. CBOMCTBA MEXaHWYECKHUX BOJIH. [IposionbHbIE M TIonepeyHble BOJIHBL. JlJIMHA
BOJIHBI M CKOPOCTHb €€ paclpoCTpaHEHUs. MeXaHW4YeCKHe BOJHBI B TBEPAOM TEIE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxenue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.

Hemoncmpauuu.

1.

HaOmronenne kosieO0aHMii Ten MO JIEWCTBHEM CWIBI TSIKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6nronenune BRIHY)ISHHBIX KOJIeOaHMIA U PE30HAHCA.



4. PacmpocTpaHeHue IpoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJENH).

5. HaOmrosieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUU PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpeneneHne 4aCTOTHI U TIEpUOa KOJIeOaHW MaTEeMaTHYECKOTO MasSTHHKA.

2. OmpeneneHrie 4acTOThl U IEPHOJIa KoeOaHUu MPY>KUHHOTO MAagTHHUKA.

3. HccrnenoBanue 3aBHCHUMOCTH TE€pHOJa KOJeOaHUW MOJBEIICHHOTO K HUTU

rpy3a OT JIMHBI HUTHU.
4. HccnenoBaHue 3aBUCUMOCTH Meproa KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT
Macchl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH Iepuoja KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb MEPUO/JIa KOJICOAHUN TPy KUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOJIHOTO MaJICHUS.

Pazgea 10. DneKTpOMAarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMAarHUTHOE  TOJIE. DJIEKTPOMarHUTHBIE  BOJIHBI. CaoiicTBa
aneKTpoMarHuTHeIX BOJH. [llkama »nexkTpomMarHuUTHBIX BOJH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DOnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTra. BonHOBBIE CBOKCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. N3yuenue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOUIBEHOTO

tenedoHa.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBasg mozeinb cBeta. Ictounnku cBera. IIpsMosimHeiHOe pacnpoCTpaHEHHE
ceera. 3armeHusi Connna u Jlynsl. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenne cBera. 3akoH TmpenomiieHus cBera. llonmHoe BHyTpeHHee
OTpakeHHE CcBeTa. Vcroib30BaHUE MOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX
CBETOBOJIAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema oroamnmnapara, MUKPOCKOIA U
Teneckona. I'a3 kak ontudeckas cuctemMa. bim3opykocTs U TallbHO30PKOCTb.

Paznoxenue Oenoro cBera B coekrp. OmnbiTel HetoToHa. Crnokenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

1. IIpsmonnHENHOE pacIpOCTPAHEHHUE CBETA.
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OTtpaxkeHue cBeTa.

[Tonyyenue n300paxkeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xox Jiydeil B coOmparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[TpuHuun aevictBus (oToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Mopzensp rnasa.

11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e0ro0 CBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnvie pabomul u onvimaul.

1.

HccnenoBanre 3aBUCHUMOCTH yIJla OTPa)XE€HUs CBETOBOrO Jiydya OT yrjia
NaICHUS.

N3yyenune xapakTepucTUK N300pakeHus peIMeTa B IIIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMJICHUS CBETOBOIO Jiyda OT yrija
NaJICHUS] HA TPAHUILIE «BO3yX—CTEKIION.

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

OmnpeneneHue (HOKYCHOTO PACCTOSIHUS W ONTHUYECKOM CHIIBI COOMparoleu
JIMH3BI.

OmnBITHI 110 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEI IO BOCHPUATHIO I[BETA MPEAMETOB NpPU WX HAOIIOJECHUH Yepes
LIBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Onwitel Pezepdopna m muranerapnas mojens atoma. Mogenb atoma bopa.
Hcnyckanue v moryiomneHue ceera aroMom. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oera- u ramma-uziydeHus. CTpoeHHE aTOMHOIO
anpa. Hykionnas moaens atomHoro siapa. M3oromnel. PagnoakTuBHbIE MTpeBpamieHus!.
[Iepuon nosypacmnana aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBl COXPAHEHUs 3apAJ0BOTO U MAaCCOBOrO YHUCEIN.
DHeprus cBsI3U aTOMHBIX sijiep. CBsI3b Macchl ¥ SHEprun. Peakuyiy cuHTE3a U JIeJICHUS
anep. Ucrounuku sueprun CoJiHIa U 3BE3.

SlnepHas oHepretuka. JleMcTBUSA pagMOAKTUBHBIX W3JIyYCHUHM Ha KUBBIC
OpraHu3MBI.
Hemoncmpayuu.

1.
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CnexTppl U3ITy4EeHUS U MTOTJIOMIEHHUS.
CnexTpsl pa3aIu4HbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.



6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

1. HaGnroneHue CIulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIyYCHHUS.

2. HccnenoBanue TPEeKOB: H3MEPEHUE SHEPIHM YACTULBI 10 TOPMO3HOMY ITyTH

(mo dhoTtorpadusam).

3. V3MepeHnue paiuoakTUBHOTO (pOHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IAIOMINK MOYJIb MPEIHA3HAYEH JIJIl CUCTEMATH3alUU U
0000IIEHHS TPEAMETHOTO COICP KAHUS U OTIBITA JESTEIbHOCTH, IPUOOPETEHHOTO IPU
U3yYeHHU BCEro Kypca (u3uKd, a Takke [Uisi TMOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY OJK3aMEHy MO (U3MUKE IS OO0Yy4alolUXCs, BBIOPABIIUX ATOT
y4eOHBIN MpeIMET.

[Ipyn u3ydyeHHH JAHHOTO MOJYJIA PEATH3YIOTCS M CHCTEMAaTH3UPYIOTCS BUIbI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYMBAETCS AOCTHKEHUE MPEAMETHBIX W
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyudeHus,  (opmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTb. OCBOCHHME HAy4HBIX METOJOB MCCIIEIOBAHUS
SBJICHUN TPUPOJBl W TEXHUKH, OBJIAJECHUE YMEHUAMU OOBACHATH (PUINUECKHE
SBJICHUSI, TPUMEHSIS OYyYEHHBIE 3HAHMS, PEIIaTh 3a/1a4M, B TOM YHCJI€ KAYECTBEHHBIE
U DKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIMANBHO EATEIBHOCTHBIA XapaKTep AAHHOIO pasjiella pean3yercs 3a
CU€T TOTrO, YTO OOYUAIOLIUECS BBIMTOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpejIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI PAaCliO3HABATh U HAYYHO OOBACHITH (PU3NUYECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HAyYHbIE METOJAbI UCCIAEAOBaHUS (DPU3UUECKUX SIBICHUH, B TOM
quCIIe JUIsl IPOBEPKU FMIIOTE3 U MOJYyYEHHUs TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBbI HauOoJiee Ba)XXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAmpHUMep, MPAKTHUYECKOTO HCIOJIb30BAHUS PA3NMYHBIX MCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA IMPEBPAIICHHS M COXPAHEHUs BCEX HM3BECTHBIX BUOB
DHEPIHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue U3k Ha ypOBHE OCHOBHOTO 00IIIETr0 00pa30BaHMs HAIMPABIEHO Ha

JOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX O00pPa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzyuenus puU3MKu Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs y

oOyuaronierocst OyayT c(popMHUPOBAHBI CIIEAYIOLINE TNYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

[] mposiBIIeHME MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
duznyecKoil HayKu;

[ IEHHOCTHOE OTHOIICHHUE K JOCTUKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

[] TOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCYK/I€HHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTUKEHUU
busuKy;

[] Oco3HaHHWE Ba)XHOCTH MOPAJIBHO-ITUYECKUX IMPHUHLMIIOB B JACSATEIBHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

[] BOCHpHUATHE 3CTETUYECKHX KadyecTB (PU3MYECKOM HayKU: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

[} oco3HaHUE LIEHHOCTU (PU3NYECKON HAYKH KaK MOIIIHOI'O MHCTPYMEHTA TO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUIIIEW COCTABIISIOMIEH KYJIBTYPHI;

[] pa3BUTHE HAy4YHOW JFOOO3HATEIBHOCTH, HHTEpEca K MCCIEI0BATEIbCKON
NEeSATENBHOCTH;

5) popMupoBaHus KyJIbTYPHI 310POBbSI U IMOLMOHAJIBHOIO 0JIATONIOTYYHS S
[]  oco3HaHMEe LIEHHOCTM Oe3omacHOro oOpaza KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOTO TOBEACHUS Ha
TpaHCIIOPTE, HAa AOpOorax, C 3JIEKTPUYECKUM M TEIUIOBBIM OOOpYJOBaHHEM B
JOMAITHUX YCIIOBHSIX;

) chopMHpOBAHHOCTH HaBBIKA pedIIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OIMIUOKY
U TaKOTO K€ MpaBa y APYroro 4YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

[] aKTMBHOE y4YacTHE€ B PELICHHM MPAKTHUYECKHX 3a4a4d (B paMKax CEMBH,
o0pa3oBaTensHON OpraHu3alliy, TOpoJia, Kpasi) TEXHOJOTUIECKON U COIMAIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOLUIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

[} uHTEpec K MPaKTUYECKOMY MU3y4YeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PUNKOM;

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:



e [] opueHTalMs HA IPUMEHEHUE (PU3NYECKUX 3HAHUM 1JIs1 pelIeHus 3a/1a4 B 00J1aCTH
OKpYXKAIOLIEH CpeAbl, IJIAaHUPOBAHUS IOCTYIIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJEACTBUN JJIs1 OKPY>KAIOLIEH CPeJIbl;

e [] oco3HaHue TriI00ATFHOTO XapaKTepa HKOJOTUYECKUX MNpoOIeM U IMyTell ux
peLIeHus;

e 8) aganTanMu K H3MEHAKIIMMCH YCJIOBHUSIM COLMAJIBHON M NPHPOAHOI
cpeabl:

e [ mOTpeOHOCTH BO B3aMMOJICUCTBHH IPHU BBINIOJHEHUHN UCCIIEI0BAHUN U IPOEKTOB
(du3nyecKoil HalIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JAPYTHUX;

e [l TIOBBILIEHWE YPOBHSA CBOEH KOMIETEHTHOCTH YEpe3 MPaKTUYECKYIO
NEATEIIbHOCTb;

e [] morpeOHOCTHh B (POPMUPOBAHUU HOBBIX 3HAHMI, B TOM 4HUCIE (HOPMYIUPOBAThH
UJIeH, IOHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e [J oco3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW B 00JacTh
busuKy;

e [] mmaHupoBaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUI;

e [] cTpemieHME aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOJIbI, OOIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e [] omeHka CBOMX JEHUCTBUM C YYETOM BIMSHUS Ha OKPYKAIOIIYI0 Cpeny,
BO3MO’KHBIX IJI00OAJIBHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOCHHS MPOTpaMMEI 10 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaronierocss Oyayr copMupoBaHbl MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIbHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBHSI,
KOMMYHUKATHBHBIE  yHHMBEpCAJIbHbIE  y4eOHbIE  JEHCTBUS,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YU€OHbIC TICUCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBHS

ba3zoBble Jiornueckue aelcTBUA:

e BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC ITPU3HAKA O0OBEKTOB (SIBJICHUMN);

e YCTAHABIIMBATh CYIIECTBEHHBIM TMPU3HAK KiIacCU(UKAIMKN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

¢ BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMSI B paccMaTpUBAaeMbIX (pakTax,
JAHHBIX U HAOJIFOICHHUSX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

o BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBS3H MTPH N3YUCHUU (PU3NUECKUX SBICHUMA
U TIPOIECCOB, JIeJaTh BBIBOJBI C HCIOJB30BAHUEM JICTYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3HUECKUX BEJINYNH;



e CAMOCTOSITEJILHO BBIOMpPATh CIIOCOO pelleHHus ydyeOHOM (U3MYecCKOod 3aaauu
(cpaBHeHME HECKOJBKMX BapHAHTOB pEIICHUS, BHIOOpP HamOojee MOAXOISIIETo ¢
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarejabcKkue 1eHCTBUA:

* ICII0JIb30BATh BOMPOCHI KaK UCCIIEI0BATEILCKUI MHCTPYMEHT MMO3HAHUS,

 IPOBOJUTH IO CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OMbBIT, HECJIOXKHBIN
bu3MYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

e OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(POPMAIIHIO, TTOJIYICHHYIO B
X0J1€ UCCJICIOBAHUS WU AKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

« IPOTHO3UPOBATH BO3MOKHOE JaJIbHEMHIIIee pa3BUTHE (PU3HUUECKHUX MPOIIECCOB, a
TaKXe BBIIBUTATh MPEATIOJIONKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

o IPUMEHSITH PA3JIMYHbBIE METOIbI, HHCTPYMEHTHI U 3aIPOCHI MPHU IMOUCKE U 0TOOpE
uH(OpPMAIUU WIH JJAHHBIX ¢ Y4ETOM IIPEIJIOKEHHON yueOHOM Pu3nyueckon 3a1auu;

e AHAJIU3UPOBATh, CUCTEMATHU3UPOBATh U HWHTEPIPETHPOBATH HH(OOPMAIUIO
Pa3JIMUHBIX BUJOB U (HOPM TMPECTABIICHHUS;

e CAMOCTOSITEJILHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMy  IpeACTaBICHUS
uHQOpMAIlUU W WUIIOCTPUPOBATH peEIllaeMble 3aJaud HECIOXHBIMH CXEMaMH,
JarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

e B X0JIe 00CYXIeHUsI yueOHOr0 MaTepualia, pe3ysibTaToB JIA0OPATOPHBIX padOT U
MIPOEKTOB 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOU TEMbI U BbICKA3bIBaTh UJICH,
HalleJICHHBIC Ha PEIICHHE 3a1a4d U TOA/Iep KaHue OJ1aroenaTeIbHOCTH OOIIEHUS;

e COMOCTABJISATh CBOM CYXKJEHHS C CYXICHUSIMH JPYTMX YYACTHHKOB JUAJIOTa,
OOHapyXUBATh PA3JIUYUE U CXOJICTBO MO3UIIUH;

e BEIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o MyOJIMYHO TPEACTABISITh PE3YJbTATHl BBIMOTHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

e IOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYaAJIbHOW
paboThI PU PEIIEHUH KOHKPETHON (PU3NYECKON POOIEMBIL;

e IPUHUMATH LIEJTA COBMECTHOM JIESATEIILHOCTH, OPraHU30BBIBATh IEMCTBUS T10 €€
JTOCTIKCHUIO: PaCIIPEIeIsATh POJId, 0OCYKIATh MPOIIECCH U Pe3yIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTFO/ICH;

* BBITIOJIHSITH CBOIO 4acTh pPabOThI, JOCTUTas Ka4eCTBEHHOTO pe3yJsibTaTa Mo
CBOEMY HaIlPaBJICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C APYTUMHU YJICHAMU KOMaH/IbI,

¢ OIICHMBAaTh KAa4ye€CTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHSI.



PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIE 1eHCTBUS

Camoopranusanus:

* BBISIBJISATH NPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYalMsX, TPEOYIOIIUX IS
perieHus: GU3NIECKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  MOAXOAAX  MNPHUHATUS  PELICHUN
(MHIUBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN IPyIIoN);

e CAMOCTOATEIBHO COCTAaBJIATh AITOPUTM peUIeHMs (PU3MUECKON 3alayul WM
IUlaHa HCCIEAOBaHUS C YYETOM HMMEIOIIUXCS PECypcOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh NIPEJIaraéMble BAPUAHThI pEICHUM;

e ICJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallUH U IIPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ O0OBSACHATh  NPUYUHBI  JOCTHXKEHUSA  (HEIOCTH)KEHHS))  PE3YJIbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTUBBI B JESATENBHOCTh (B TOM YMCJE B XOJ BBIIOJHEHUS
(U3NYECKOTO UCCIIEOBAaHMUSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTh ce0d Ha MECTO JAPYIrOro 4eloBeKa B XOJI€ CHOpa WM JAMCKYCCUHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYTOro;

e IPU3HABATh CBOE MpPaBO Ha OIMIMOKY IpH pelieHUH (U3NYECKUX 3a]ad WIN B
YTBEPKJICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy o0ydenust B 7 KJjacce MpeaMETHbIE pe3yiIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

¢ ICTIOJIb30BAaTh MOHATHUA: (PU3UUECKHE M XUMHUYECKUE SBIICHUS, HAOJIOJIEHUE,
OKCIIEPUMEHT, MOJIEJb, TUIOTE3a, SANHUIIBI (PU3NIECKUX BEITUYHH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSTHUSI BellecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MpPSIMOJIMHENHOE), TpaeKTOpHUsl,
paBHOJEHCTBYIOIIAsA cuia, aedopmanus (ympyras, MJacTHUecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

epaznuuaTh sABNCHUS (AU(Qy3usa, TEIIOBOE IBUKEHHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE JABMXCHHE, HEPABHOMEPHOE JIBHKCHHE, HHEPITUS, B3aUMOJICHCTBUE TET,
paBHOBecHE TBEPHABIX TEJ C 3aKPEIUIEHHON OCBhIO BpallleHus, Mepefada JaBJICHUs
TBEPIBIMH TEJIAMH, KUJIKOCTSIMU M Ta3aMu, aTMOC(PEpHOEe JaBlieHUe, TJIaBaHue Te,
IpEBpaIICHUS] MEXaHUYECKOW SHEPTUH) TI0 OTMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3HUecKoe SBICHHE,



e pacrio3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKaroIleM
MUpE, B TOM uucie (U3NYECKUE SBJICHUS B NPUPOJE: MPUMEPHl JBWKEHUS C
Pa3JINYHBIMU CKOPOCTSMHM B KUBOM M HEXUBOU NPUPOJE, ACUCTBUE CUIIBI TPEHUS B
OpUpOJIe M TEXHHUKE, BIMSHUE aTMOC(EpPHOTO MaBJICHHS HA >KUBOH OpraHU3M,
IJIaBaHUE PBIO, phIYAry B TEJIE YEIOBEKA, IPU 3TOM EPEBOUTH MPAKTUYECKYIO 3a7auy
B y4€OHYI0, BBIIEIIATh CYILIECTBEHHbIE CBOWCTBA (IPU3HAKHM) (PU3UUECKUX SBICHU;

e OIIUCHIBATh HM3YYEHHbIE CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, HCIIONb3Ys
duznueckue BeIMuuHbI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTb,
CpenHssl CKOPOCTh, CHJIAa YIIPYTOCTH, CUJIA TSKECTHU, BEC TEJIA, CHUJIA TPEHUS, JABIICHHUE
(TBEpImOTO TENa, KUAKOCTH, ra3a), BHITAIKUBAIONIAS CHJIa, MEXaHW4YECKas padora,
MOIIIHOCTh, IUIEYO CHJIbl, MOMEHT CHJIbI, KO3()()UIHMEHT NOJE3HOr0 JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U NOTCHIMAIbHASI SHEPTHs), IPU ONMCAHUU IPABUIBHO
TPaKkTOBaTh (PU3MUECKUI CMBICH HCIIOJIb3YyEMbIX BEJIMYMH, HX OOO3HAYEHUs H
eAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3NYECKYI0 BEJIWYUHY C JPYTUMHU BEJIWYUMHAMH, CTPOUTh TpaQUKU H3yYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;

e XapaKTEpU30BaTh CBOICTBA TeJl, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCIIOIb3YsI
MpaBuUiia CIOXKEHUS CUi (BIOJb OJHOU MpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXAaHWYECKOM DSHEPruu, IIpU HTOM JaBaTh CIIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U 3alIMChIBATh €70 MATEMAaTUUYECKOE BbIPAXKECHHUE;

¢ O0BACHATH (PU3UYECKHUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYalNil MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBISATh MPUYUHHO-
CJIE/ICTBEHHbIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1—2 JTOTMYEeCKUX IIAaroB ¢ Oopou Ha 1—
2 UW3Yy4YeHHBIX CBOMCTBA (DU3WYECKUX SBJICHUH, (QU3NUYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pelIaTh pacy€THbIC 3a7aud B 1—2 NEMCTBUS, UCIIONB3Ys 3aKOHBI U (HOPMYJIBI,
CBA3BIBAIOLIME (PU3MYECKHME BEJIMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJaydd
3alMChIBaTh KPAaTKOE YCJIOBUE, MOACTABIATh (PU3NYECKUE BEIMUYUHBI B (GOPMYIIBI U
IPOBOAUTH PacuéThl, HAXOAUTh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIE ISl PEIICHUs
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3UYECKON BETMUUHBI;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU NOMOILIU (PU3NYECKHUX
METOJOB, B ONHCAaHWUU HCCIEIOBAHUSA BBIICIATh IPOBEPSAEMOE MPEANOTI0KECHUE
(rumoTe3y), pas3inyaTh W HHTEPOPETHPOBATH IOJTYYEHHBIM pe3yJbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTbITA, Ie1aTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

e IPOBOJAMUTH ONBITHl MO HAOIIOJIECHUIO (PU3NYECKUX SIBJICHUN WM (PU3NYECKUX
CBOMCTB Tel: (HOpPMYIUPOBATH MPOBEPSEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY
U3 TPEaJIOKEHHOTo OO0OpYAOBaHMS, 3alMChIBaTh XOJ OMNbITa U (POPMYIHPOBATH
BBIBOJIBL;



* BBIIIOJIHATD NPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, Macchl Tena, o0bEMa,
CWIbl U TEMIIEpaTypbl C HUCIOJIb30BAaHUEM aHAJOIOBBIX M LU(POBBIX MPUOOPOB,
3allMChIBaTh MOKA3aHMs MPUOOPOB C y4ETOM 3aJaHHOM aOCONIOTHOM HOTPELIHOCTU
U3MEPEHUN;

¢ IPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BETUYHUHBI OT
JIPYrof C UCHOJb30BAaHUEM IMPSIMBIX M3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBIKYILIETOCS TeJla OT BPEMEHHU JBWKCHUS TEJA, CUJIbI TPEHUS CKOJIBKEHHS OT Beca
Tena, KauecTBa 0OpaOOTKM MOBEPXHOCTEW TEN M HE3aBUCHMOCTH CHJIBI TPEHHUS OT
IUIOIIAAN CONPUKOCHOBEHUS TEJ, CHJIbl YIPYrOCTH OT YIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYXEHHOM 4YAaCTH Tela U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO
HOTPYKEHO TEJNO, YCIOBUI IUIaBaHUS TE€J, YCIOBUN PAaBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUU YYEOHOTO HCCIEAOBAaHUS, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUSI, CIEAysl NPENJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThI
MOJyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE MPEIJIOKEHHBIX TaOIUL U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

e IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUUHH (IJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrO Teja, CHJIA TPEHUS CKOJBXKEHHS, JaBICHUE BO3/yXa,
BBITAJIKMBAIOIIASl CWJIA, JCUCTBYIOIIAs Ha TMOrPYXKEHHOE B JKUIKOCTH TEJIO,
KO3 (UIUEHT MOJE3HOr0 JEUCTBUS MPOCTHIX MEXAHU3MOB), CIENYs MPEII0KECHHON
UHCTPYKUMU: TPU BBHINOJIHEHUH HU3MEPEHUM coOUpaTh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYUCIISATh 3HAYEHNE UCKOMOM BETMYUHBL;

e COOMIOAATh MpaBWJIA TEXHUKH O€30MACHOCTU MpHU padoTe C J1abOpaTOPHBIM
o0opy10BaHUEM;

e YKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMETp, phlyuar, MOJABHKHBIN U
HEMOABW)XHBIN OJIOK, HAKJIIOHHAA MJIOCKOCTb;

 XapaKTEepPU30BaATh MPUHLMUIIBI AEUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha WX OMHUCAHUS (B TOM YHCIE: MOIIMIMITHUKH, YCTPOMCTBO
BOJONIPOBO/IA, TMAPABINYECKHUN MPECC, MAHOMETP, BBICOTOMEpP, MOPLIHEBOM HAcoC,
apeoMeTp), UCIOJIb3Ysl 3HAHHUSI O CBOMCTBaX (PM3MYECKUX SIBJICHUM M HEOOXOJUMbIE
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOAUTh MHGOPMALIMIO O MPUMEpax) MPaKTUYECKOTrO
UCIOJIb30BaHUsl (DU3NYECKUX 3HAHUW B TIOBCEIHEBHOM JXU3HU A OOecredeHust
Oe3omacHOCTH TpU OOpalleHHH C MPUOOpaAaMU U TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUs! 3/I0pOBbS W COONIIOJICHHS HOPM 3KOJOTMYECKOrOo TOBEICHUS B
OKPYKAIOIIEU CPELE;

¢ OCYILIECTBIJIATh OTOOP MCTOYHUKOB MH(POpMaluu B MIHTEpHETE B COOTBETCTBUU
C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAaHUH WU MYTEM



CPaBHEHHUsl DPa3JIMYHBbIX HCTOYHUKOB BBIICIATH HMH(DOpPMALMIO, KOTOpas SBIAETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHO;

¢ CIIOJIB30BAaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAay4HO-TOMYJIPHYIO
JaUTepaTypy (U3MUECKOro COJEp>KaHUs, CIPABOYHbIE MaTepHalbl, PECYpChbl CETH
WuTepHeT, BiaAeTh NpUEMAMU KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
UH(pOpPMAIIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILIEHUS HA OCHOBE
2—-3 UCTOYHUKOB MH(pOpMaK (HU3HUUECKOTO COACPKAHUSA, B TOM YHCIE MyOJIUIHO
JienaTh KpaTKue COOOUIEHUsI O pe3yJbTaTax MPOEKTOB WM y4E€OHBIX HCCIEAOBaHUM,
IIPU 3TOM TPAMOTHO HCIOIb30BaTh U3yUEHHBIN MOHATHIHBIN anmapat Kypca QU3nKH,
COIIPOBOX/IATh BBICTYIUIEHUE IIPE3CHTALIUEN;

elIpM BBINOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAaHUM pacupenessTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJIECHHBIMHU 3a/ladyaMU, CIEAUTH 3a
BBINIOJIHEHUEM I[UIaHA [JE€HCTBUM, aJ€KBaTHO OLEHMWBATh COOCTBEHHBIM BKIJIAJ B
JESITEIbHOCTD TPYIIIIBI, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHE OKPYKAOIIHX.

K xoniy o0ydenust B 8 kiacce mnpeaMeTHble pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

¢ ICMIOJB30BATh MMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U aMOP(HbIE
TeNa, HACBIEHHBIH U HEHACHIIICHHBIN Map, BIAXKHOCTh BO3JyXa, TEeMIlepaTypa,
BHYTPEHHSISI SHEPrus, TEIJIOBOM IBUIaTelb, JIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsj,
AIEKTPUYECKOE TOJIE€, TPOBOJHUKH U AUDIIEKTPUKH, TIOCTOSTHHBINA ANEKTPUUECKUH TOK,
MarHuTHOE T0JIE;

epaznuyaTh SBJICHUS (TEIUIOBOE pacIIMpeHHe W CXaThe, Teronepeaaya,
TEIUIOBOE  pPAaBHOBECHE, CMayMBaHHE, KalWUISPHbIE SBJICHUS, HCIIapeHUe,
KOHJIEHCAIIUS, IJIABJICHUE,  KPUCTAJUIM3ALMS (oTBepEBaHUE), KUIICHHUE,
Terionepeaaya (TemIONPOBOJHOCTb, KOHBEKIUS, W3JIyYEHHE), SJEKTpU3aLMs Ted,
B3aUMOJICUCTBUE 3apsAJIOB, JEHUCTBHS AJIEKTPHUYECKOIO TOKA, KOPOTKOE 3aMBIKaHHE,
B3aMMOJICIICTBHE MAarHUTOB, AEMCTBHE MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHasI MHAYKIMS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3UUECKOE SIBJICHUE;

e pacCIioO3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKPY’KaIOIIEM
MHUpE, B TOM 4Yucje PU3NYECKUE SIBJICHUS B MPUPOE: MOBEPXHOCTHOE HATSIKEHHUE U
KalWUIApHBIE SIBJICHUS B TMPHUPOAE, KPHUCTAUIBI B mIpupoje, uinydeHue CoHia,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHKHE POCHI, TYMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SIBJIIEHUA B aTtMocdepe, 3JIEKTPUUECTBO >KMBBIX OpPraHU3MOB,
MarHuTHOE moje 3emiid, Ipeild MOIIOCOB, pOJib MArHUTHOTO MOJS JUIsl )KM3HU Ha
3emiie, MOJIIPHOE CUSIHUE, IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a]a4y B yUeOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;



e OIIUCBIBATh HM3YYEHHbIE CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, HCIIONb3Ys
(¢u3nyecKkue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHsS 3HEPIUs, KOJUYECTBO TEILIOTHI,
yZieabHas TEII0EMKOCTh BEIIECTBA, YAENbHAs TEIUIOTA IUIABJICHUS, YAEIbHas TEIJIOTa
napooOpa3oBaHusl, yJelbHas TEIJIOTa CrOpaHus TOIUIMBA, KO3()(HUIIMEHT MOJIE3HOTO
NEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIIA)KHOCTh BO3/yXa, 3JIEKTPUYECKHIMA
3apsil, CWJIa TOKa, JJIEKTPUYECKOE HANpPSIKEHUE, CONPOTHBICHHWE IIPOBOJHUKA,
yZI€IbHOE COIIPOTUBIIEHUE BEUIECTBA, pa00Ta U MOIIHOCTb 3JIEKTPUUECKOI0 TOKA), IPH
ONKCAaHUU TPABUIBHO TPAKTOBATH (DM3MUYECKUN CMBICT HCIOJIb3YyEMbIX BEJIHYMH,
0003HAYEHUS U €TUHUIBI PUINUECKUX BEIIMYNH, HAXOIUTH (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEIUYHMHY C JPYTUMH BEJIUYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

e XapaKTEpU30BaTh CBOMCTBA TeJl, (PU3UUECKUE SIBICHUS U MPOLIECCHI, UCIIONb3YS
OCHOBHBIE MOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU CTPOECHMS BEIECTBa,
NPUHIUI CYNEPHNO3ULIMU ToJied (HAa KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiaa, 3akoH OMa aiis yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKOH COXpaHEHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHUCHIBATH €rO
MaTeMaTHYECKOE BBIPAXKECHUE;

¢ 00BACHATH (PU3MYECKUE MPOLIECCH U CBOKMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyaIui PaKTHKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢
Ornopoi Ha 1—2 N3y4eHHBIX CBOMCTBA (PUBNUECKUX SIBICHUN, (PU3NUECKUX 3aKOHOB WJIN
3aKOHOMEPHOCTEW;

e pelIaTh pacy€THBIC 3a7aud B 2—3 NEUCTBUS, UCIIONB3Ys 3aKOHBI U (HOPMYJIBI,
CBsA3bIBAIOLIME (DU3MYECKHME BEJIMYMHBI: Ha OCHOBE aHaluM3a YCJIOBUS 3aJadu
3alMChIBaTh KPATKOE YCIIOBUE, BBISABIATH HEJOCTATOK JAHHBIX JJIsl pEIICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE TSl €€ PEIICHNUs], TPOBOJUTH PACUETHI
U CpaBHHUBATh IOJNlyY€HHOE 3HAuCHHWE (PU3UYECKOW BEIUYMHBI C HM3BECTHBIMU
TaHHBIMU;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELINTh IPU MOMOIIU (PU3NYECKUX
METOJIOB,  HUCIOJb3ysl ~ ONHCAaHME  MCCIEJOBAHMS,  BBIICIATH  IPOBEPSIEMOE
IPEINOJIOKEHNE, OLEHUBATh MPAaBHJIBHOCTh MOPSAJIKAa MPOBEACHUS HCCIIEIOBAHMUS,
JIeNaTh BBIBOJIBI,

e IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3NYCCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB TeJ (KanWJUISIPHbIE SIBICHHUS, 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT €ro 00bEMa,
TEMIEPATYPbl, CKOPOCTH MPOIeCCca OCThIBAHMSI M HATPEBAHUS [TPU U3TYUYSHUH OT 1IBETa
U3JIydarome (morjomaroniei) IMOBEPXHOCTH, CKOPOCTh HCHApeHUs BOJABI OT
TEMIIepaTypbl JKUJIKOCTH W IUIOWAAM €€ TOBEPXHOCTU, OHJICKTpHU3aLUsi Tel M
B3aMMOJIEUCTBHUE JIEKTPUUECKUX 3aPSA0B, B3AUMOJEHCTBUE MOCTOSIHHBIX MarHUTOB,
BU3YaIM3alisl MArHUTHBIX MOJIEN TOCTOSHHBIX MATHUTOB, IEHCTBUS MarHUTHOT'O MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJBUraTelIs



IOCTOSIHHOTO TOKa): (OPMYJIMPOBaTh IPOBEPSEMbIE NPEANOIOKEHUS, COOMPATh
YCTAaHOBKY W3 IMpPEMJIOKEHHOr0 O00OpyJOBaHUs, ONUCBHIBATH XOJ ONbITa U
(GopMyIIMpOBaTh BHIBOJIBI;

¢ BBIIIOJIHATh MPAMbIE HU3MEPEHUsT TEMIEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/lyXa, CWIbl TOKAa, HANPSKEHUS C HCIOJIb30BAHUEM AaHAJIOIOBBIX MPUOOPOB U
JAaTYNKOB (PU3MUECKUX BEJIMYMH, CPABHMBATh PE3YJIbTAThl M3MEPEHUN € y4ETOM
3aJJaHHOW a0COIIOTHON MOTPELIHOCTH;

¢ IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OIHOW (PU3UYECKOM BETUYHUHBI OT
IPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCUMOCTHh CONPOTHBIICHHS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM IIONEPEYHOI0 CEYEHUS U YAEIBHOIO
COIIPOTHBIICHUS BEIIECTBA NMPOBOJHUKA, CHJIBI TOKA, UAYILIETO Y€pe3 MPOBOAHUK, OT
HAIIPSDKEHUS. HAa TPOBOJHUKE, MCCIIEIOBAHUE ITOCIEN0BATEIBHOIO U NAPAJLIEIBHOTO
COEJIMHEHUI TMPOBOJHMKOB): TUIAHMUPOBATh HCCIEAOBAHHE, COOMpPATh YCTAHOBKY W
BBINIOJIHATh U3MEPEHHUSI, CIEeAysl NMPEIJ0KEHHOMY IJIaHy, (PUKCUPOBATh PE3YyIbTaThl
NOJlyYEHHOM 3aBUCUMOCTH B BHJE TaOMuIl U TpaHKOB, JA€IaTh BBIBOJBI IIO
pe3yibTaTaM UCCIEI0BaHNUS;

¢ IPOBOJUTh KOCBEHHbIE M3MEpEHUs (U3MYECKUX BeJIWYMH  (yleiabHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTUBIIEHWE IIPOBOJHMKA, pabOTa M MOIIHOCTb
AIEKTPUYECKOr0 TOKA): IUIAHUPOBATh W3MEPEHMs, COOUpaTh 3KCHEPHUMEHTAIBHYIO
YCTaHOBKY, CJI€ysl IPEII0KEHHON NHCTPYKIIMH, U BBIYUCIISITh 3HAUEHUE BEJIUYHUHBL;

e COOJIIOJIaTh TpaBUJIa TEXHUKU OE€30MACHOCTH Mpu paboTe ¢ 1ad0paTOpHBIM
o0opy1I0BaHUEM;

* XapaKTEepU30BaATh MPUHLMUIIBI AEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHMS (B TOM YHUCJE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUMK AIIEKTPUUYECKOU
SHEPrUM, HJIEKTPOOCBETUTENIbHbIE MNPHUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE MPEAOXPAHUTENHU, SJIEKTPOMATHUT, SJIEKTPOABUTATEINb
MOCTOSIHHOTO TOKa), MCIOJIb3yd 3HaHUs O CBOMCTBaX (PU3WYECKHUX SIBJICHUN H
He00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI
IO CXeMaM M CXEMaTHUYHbIM pUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CrOPaHUs, dJIEKTPOCKOI, peOcTar),
COCTABJISITH CXEMbI 3JIEKTPUUYECKUX LEMeld C MOCHeOBaTEeNbHBIM U MapaijieIbHbIM
COCMHEHHEM  JJIEMEHTOB, pasiidyas  yCJIOBHbIE  O0O3HA4YEHHs]  BJIEMEHTOB
AIEKTPUUYECKUX LETIEH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh MHGOPMALMIO O MPUMEpax) MPaKTUYECKOTrO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUW B TOBCEJHEBHOM >XM3HU I OOECredeHHUs
O0e3omacHOCTH MpU OOpalleHHH C MNpUOOpaMU U TEXHUUYECKHUMH YCTPOHCTBAMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM HKOJIOTUYECKOTO TOBEIEHUS B
OKPYKaroLIEN CpeIe;



e OCYILECTBIISITh IOUCK MH(pOpMaLuu (prusnueckoro coaepxanus B IHTepHeTe, Ha
OCHOBE HMEIOIUXCS 3HAHUN U IMyTEM CpPAaBHEHUS JONOJIHUTEIbHBIX HCTOYHUKOB
BBIIETIATE MH(POPMAIMIO, KOTOpas SBJIAETCS NPOTUBOPEUMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TPHU BBHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
AUTepaTypy (U3MUECKOrO COJEp)KaHUs, CIPABOYHBIE MATEpUANbl, PECYpPChl CETH
WUnTepHer, Bianerp mNpuéMamMM KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOILIEHHS, 0000111as
UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COAEP>KAHUS, B TOM YHUCIE
nyOJIMYHO TPEACTaBIATh PE3yJbTaThl MPOEKTHOM WM  HCCIEI0BATENbCKON
NEeATEIbHOCTH, IIPU 3TOM IPAMOTHO HCIIOJIB30BaTh U3yYEHHBIN NOHATUIHBIN annapar
Kypca (pU3HKH, COIPOBOKIATh BBICTYIUIEHUE MTPE3EHTALUEH;

o IPY BBITIOJIHEHUU YY€OHBIX TPOEKTOB U UCCIAEA0OBaHUMN (PU3HUUECKUX MPOLIECCOB
pacnpenensaTb 00A3aHHOCTH B IPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3a/layaMH,
CIICIUTH 3a BBIIOJHEHHWEM IUIaHA JCHCTBUHA W KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISISl TOTOBHOCTh pa3peliaTh KOH(MIUKTHI.

K koHiy oOydyeHust B 9 kJjacce mpeIMETHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHUIA:

e ICTOJIB30BATh MOHSATHS: CUCTEMA OTCYETA, MAaTEpHUAIIbHASA TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHUYECKOTO IBHKEHUS, JepopManus (yrpyras, iiacTuyeckas),
TPEHUE, LIEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTb W MEpPErpy3Ku, LEHTP
TSKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE,
MEXaHWYeCKue KoJiebaHussT W  BOJHBI, 3BYK, HH(Qpa3Byk U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIYCKAHMSI M MOIJIONIEHMs, aib(a, Oera- U ramma-
U3ITy4YEHHUsI, U30TOIIbI, A/Ie€pHasi YHEPreTUKA,

epa3inyaTh SBJICHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSMOJIMHEMHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE Tel,
PaBHOMEPHOE JABWKEHHE 110 OKPYXHOCTH, B3aUMOJEWCTBUE TE€J, PEAKTHUBHOE
JBUKEHUE, KOJeOaTeIbHOE NBM)KEHHE (3aTyXaroluue U BhIHYXIACHHbIE KoJeOaHus),
pE30HaHC,  BOJIHOBOE  JIBH)KEHHE,  OTPAKEHHE  3ByKa,  NIPSIMOJMHEWHOE
pacnpocTpaHEeHUE, OTPAKEHUE U IIPETOMIIEHHE CBETA, ITIOJIHOE BHYTPEHHEE OTPAXKEHHE
CBETa, pa3jio’KEHUE OENoro CBeTa B CHEKTP U CJIOXKEHHE CIEKTPaIbHBIX IIBETOB,
JUCIIEPCHST CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3ZHMKHOBEHHUE JMHEHYATOTO
CHEKTpa U3IYyYEHHUsI) 1O OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacrio3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKarOIIeM
Mupe (B TOM 4uciie (pu3nuecKue SBJICHUS B IPUPOJIE: MPUIUBBI U OTJIMBbI, ABHKEHUE



wiaHeT CoONHEYHONM CHUCTEMBI, PEaKTUBHOE JIBHJKCHHE JKHMBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMM, 3E€MIIETPSICEHUE, CEMCMUYECKUE BOJIHBI, IIyHAMH,
9X0, [[BETA TEJI, ONTUUECKHUE SIBICHUS B IPUPOJIE, OMOJIOTHYECKOE JEHCTBUE BUIUMOTO,
yIBTPa(HOIETOBOTO M PEHTTEHOBCKOTO M3TYYCHUH, €CTECTBEHHBIN PaJMOAKTHBHBIN
¢doH, KOCMHYECKHE Jy4YH, PaTUOAKTHBHOE W3IIyUYCHHUE MPHUPOJHBIX MHHEPAJIOB,
NEICTBUE palMOaKTUBHBIX U3IyYEHUM HA OPraHU3M 4€JIOBEKA), IPU ITOM IEPEBOAUTD
IPAKTUYECKYIO 33/1auy B y4yeOHYIO, BBIJENATH CYIIECTBEHHBIE CBOMICTBA (IPU3HAKH)
buznyecKuX SBICHUH;

¢ ONIMCHIBATh M3YYEHHBbIE CBOWCTBA TE€N M (PU3MYECKHE SIBICHHS, HCIOJIb3YS
dusznyeckre BEeTUUUHBI (CPEAHSSI 1 MTHOBEHHAs! CKOPOCTh Tella IPH HEPaBHOMEPHOM
JBHKECHUH, YCKOPEHHE, NTIEpEMELIECHHUE, ITyTh, YII0Bas CKOPOCTh, CHJIA TPEHUS, CHIIA
yIPYTrOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOHOIO Na/IEHNUs, BEC Tea, UMITYJIbC TENa,
UMITYJIbC CHJIBI, MEXaHUYeCKasi pad0Ta U MOILIHOCTb, IOTEHLIUAJIbHAS SHEPIUs Tena,
MOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHASI SHEPTUs CKATOW MPYKHUHBI,
KMHETHYECKasi DSHEprus, IIOJHAs MEXaHWYEeCKas DJHEpPrus, NEepuoJ M 4YacToTa
Kose0aHul, JJIMHA BOJHBI, TPOMKOCTbh 3ByKa M BBICOTa TOHA, CKOpPOCTb CBETA,
noKa3aTeib IMPEJIOMIICEHUS Cpelbl), MpU ONHWCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUECHHS U €IMHULIBI (PU3UYECKHUX
BEJIMYMH, HAXOAUTH (POPMYJbI, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIIUYUHY C
JPYTMMH BEIUYMHAMHU, CTPOUTH TIpaUKU H3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYMH;

* XapaKTEepPU30BATh CBOMCTBA Te€J, (PU3HMUECKHUE SBJICHUS U MPOLECCHI, UCTIONIb3YS
3aKOH COXPAHEHUS SHEPI'HH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLIUI CYNEepHO3ULIUN
CWJI, NPUHUUII OTHOCHUTENBHOCTH ['anmunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3AaKOHBl OTPAXEHUS W TPEJOMIICHHMS CBETA, 3aKOHBl COXPAaHEHUs
3apsAI0BOTO U MAaCCOBOT'O YMCEN ITPH AJIEPHBIX PEAKIUAX, IPH ITOM JaBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MAaTEMATUYECKOE BBIPAIKECHHUE;

¢ O0BACHATH (PU3MYECKHE MPOLIECCHl U CBOKMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallUi  NPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BBISBIATH  NPUYMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHNE U3 2—3 JTOTUYECKUX IIaTOB C OMOPOH Ha 2—
3 UW3y4YeHHBIX CBOWCTBAa (PM3MUECKUX SBJICHHUM, (PU3NUECKHX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

e pelIaTh pacu€THble 3a7aud (OMUPAIOIIMECS HA CUCTeMY U3 2—3 ypaBHEHUM),
UCIIOJIB3YS 3aKOHBI U (OPMYJIbI, CBS3bIBAIOLIME (PU3MUECKHE BEIMUYMHBI: HA OCHOBE
aHaIM3a yCJIOBHS 33Jja4M 3aKMChIBATh KPATKOE YCIOBUE, BBISIBIISTH HEIOCTAIOLIUE HITN
M30bITOYHBIE JTAHHbIE, BEIOMPATH 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE VISl PEIICHUS,
IPOBOJUTh pPACY€Thl W OLEHHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAYEHUs
(bU3NYECKON BEIMYUHBL;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUINTh IPU MOMOIIU (PUZNUECKUX
METO/IOB,  HUCIOJIb3ys  ONMCAaHWUE  MCCIENOBAHMS,  BBIICIATH  MPOBEPSIEMOE



MPEANOJOKEeHNEe, OLEHUBATh MPABUIBLHOCTh MOPSAKA MPOBEACHUS HMCCIEIOBaHUSA,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH U OMBITOB;

e IPOBOJIUTH OIBITHl MO HAOIIOJEHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeNn (M3ydyeHUE BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS IHEPIHH,
3aBHCHUMOCTh Tepuojia KoJeOaHUil MpY>KMHHOTO MasATHHKA OT MacChl Ipy3a u
KECTKOCTU TIPYKUHBI MU HE3aBUCUMOCTh OT aMIUIMTYJbl MaJbIX KOJEOaHHH,
NPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, pa3jioKeHue Oenoro cBera B CIEKTP,
U3y4YE€HHE CBOMCTB M300pakKeHHsS B IUIOCKOM 3€pKajie W CBOMCTB H300pakeHUs
npeaMera B coOuparonieil auH3e, HaOIIoAeHUE CIUIONIHBIX U JIMHEUYAThIX CIIEKTPOB
W3ITyYdCHHsI): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
00Opy0BaHUs, OMUCHIBATH X0 OTIBITA U €r0 PEe3yJIbTaThl, POPMYIUPOBATH BHIBOIHI;

 IPOBOJUTH TNpPU HEOOXOAUMOCTH CEPUI0 NPSAMBIX H3MEPEHUH, ONpenesss
CpellHEee 3HayeHue H3MepsieMoil Beln4yuHbl ((POKYCHOE pacCcTOsSHHE COOMparolen
JIMH3BI), 000CHOBBIBAThH BHIOOP crioco0a nu3mepeHus (M3MEpUTEILHOIO MpUdopa);

¢ IPOBOJUTH  HUCCIIEJOBAHME  3aBUCUMOCTEH  (PU3UYECKMX  BEJIUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUN (3aBUCMMOCTh IMYTH OT BPEMEHU TMpU
PaBHOYCKOPEHHOM JIBIDKEHHH O€3 HaualbHOW CKOPOCTH, Iepuoja KoyeOaHMit
MaTEeMaTHYECKOTO MasTHUKA OT AJTUHBI HUTH, 3aBUCHIMOCTH YTJIa OTPAKCHUS CBETA OT
yria majeHus U yriia IpeJOMIICHUS OT yIiia MmajeHus): MIaHNPOBaTh UCCIIEeI0BAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCHpPOBATh pe3yJbTaThl IOJTYYEHHON
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUJE TAOIUI U rpauKOB, JeaTh BHIBOABI 1O
pe3ynbTaTaM HCCIeA0BAHNUS;

o IPOBOJUTH KOCBEHHBIC M3MEPEHUS (GU3NUECKUX BEIHUMH (CPEIHSST CKOPOCTh U
YCKOpEHHE TeTa MPH PaBHOYCKOPEHHOM JIBYKEHUH, YCKOPEHUE CBOOOTHOTO MACHMS,
HKECTKOCTh MPYKUHBI, KOIPPUIIMEHT TPEHUSI CKOJIBKEHUS, MEXaHHUeckasi padoTa u
MOIIHOCTh, YacTOTa M TMEpHoJ KoJIeOaHUM MaTeMaTH4eCKOro U MPYXKHMHHOIO
MasiTHUKOB, OITHYECKas CWiIa COOUparoliel JHUH3bI, pPaJAUOAKTUBHBIM (OH):
IUTAHUPOBATh M3MEPEHUs, COOUpaTh SKCTIIEPUMEHTAIFHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeNysl PEIT0KEeHHON MHCTPYKIIMH, BBIYUCIISTH 3HAUCHHE BEIMYUHBI U
aHAIM3UPOBATh TIOJNYUYCHHBIE PE3yJNbTaThl C Y4ETOM 3aJlaHHON TOTPEUTHOCTH
U3MEpPECHU;

e COOMIOAATh MpaBWJIA TEXHUKH O€30MACHOCTU MpHU padoTe C J1abOpaTOPHBIM
o0opy10BaHUEM;

epa3uyaTh OCHOBHBIC TPHU3HAKM M3YyYCHHBIX (PU3WYECKUX  MOJEIEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJNO, TOUCYHBIM MCTOYHUK CBETA, JIy,
TOHKAs JINH3a, TUTaHEeTapHask MOJIeNIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;

e XapaKTEPU30BaTh MPUHIIUIIBI JCHCTBUS W3YUCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOIA HA UX OMHICAHUS (B TOM YHCIIE: CIIUOMETD, TATYNKH TTOTOKESHHUS,
paccTosiHUSI M YCKOPEHHs, pakeTa, 5XOJOT, OYKH, IEepUcKom, (oToamnmapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOM, TO3UMETp, Kamepa BuibcoHa), mcmomnb3ys



3HaHUA O CBOMCTBaX (U3MUECKUX SBICHUM M HeoOXoAuMmble (U3HUECKUE
3aKOHOMEPHOCTH;

* ICIOJB30BATh CXEMBl M CXEMATHUYHBIE PUCYHKHM H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB MPU PEILLICHUH
y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMBbI ISl OCTPOEHUsI U300paKeHU! B
IUIOCKOM 3€pKajie U cOOMparoIei JIUH3E;

e IPUBOJIUTH IPUMEPH! (HAXOAUTh MH(POPMALMIO O MPUMEPAX) MPAKTUIECKOTO
UCTIONb30BaHUsl (PU3NYECKUX 3HAHWW B TOBCETHEBHOM >XM3HU i1 OOECHEUeHUs
Oe3omacHOCTH Tpu OOpalleHWd ¢ MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHHUSI 3/I0pOBbSi W COOJIIOJIEHHMS HOPM 3KOJIOTMYECKOrO TOBEIECHHS B
OKpYXKarollen Cpeae;

e OCYILIECTBIISITh OUCK MH(pOpManuu (U3NYECKOro cojaepkanus B MHTepHeTe,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIM 3alpoC, HAXOAUTh IMYyTH ONpPENEICHUs
JIOCTOBEPHOCTH TMOJy4eHHOW HHGPOpPMAIMMd HAa OCHOBE HMEIOIIUXCA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

¢ CIIOJIB30BAaTh MPU BBIINOJHEHUH YYEOHBIX 3aJaHUN HAay4HO-TOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEp)KaHus, CIPAaBOYHbIE MaTE€pUalbl, PECYpChl CETH
WuTepHeT, BiaAeTh NpUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IMCBMEHHBIE W YCTHbIE COOOILICHHS HAa OCHOBE
MHPOpPMAIlMU W3 HECKOJIBKMX HMCTOYHHUKOB (DPU3MYECKOTO COJEpKaHMs, IMyOIMYHO
IIPEACTABIATh PE3YJIBTATHI MPOESKTHON WJIM MCCIENO0BATENBCKOU ACATEIBHOCTH, MPH
ATOM IPaMOTHO UCIIOIb30BaTh N3yYECHHBIN NOHATUWHBINA anlllapaT U3y4aeMoro paseia
(GU3MKKM W CONPOBOXKJATh BBICTYIUIEHWE Npe3eHTauueld ¢ Y4ETOM OCOOEHHOCTEU
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPY’KAI0IIEro MIUpa
bubmuoreka [{OK
1.1 o - 2
HI3HKa - HayKa O npHpose https://m.edso0.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHTICCICHE DAL https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Wroro mo pazneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 1
CTpoenne pelecTsa https://m.edso0.ru/7f416194
99 JIBM>KeHuEe U B3aUMOJICMICTBUE YaCTHIL 2 1 bubmmoteka IIOK
' BELIECTBA https://m.eds00.ru/7f416194
bubmmoteka IIOK
2.3 A 2
TPETATHEIE COCTOARMA BeECTa https://m.edsoo.ru/7f416194
Uroro mo pazneny 5
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bu6nunorexa LIOK
3.1 M 3
CXAHITICCKOT ABHACHHC https://m.edso0.ru/7f416194
3.2 Wuepuwmsi, Macca, MIOTHOCTH 4 1 bubnnorexa [JOK

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



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

bubnunoreka LIOK

3.3 Cuna. Bupet cun 14 2 https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bubnuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBIICHHE KHKOCTH > https://m.edso0.ru/7f416194
bubnuoreka [{OK
4.3 ATmoceproe naseHie 6 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnuoreka [{OK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
bu6nmorexa LIOK
51 Pabora u mompgocTs 3 ! https://m.edso0.ru/7f416194
bubnmnorexa LIOK
5.2 Hpocteie mexarusMbI > . https://m.edsoo.ru/7f416194
bubnmnorexa LIOK
. M 4 1
53 eXanpreckas sneprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3znen 1. TenioBblie iBJIeHUS
. bubmuorexa [JOK
11 CTpoenne u CBOHCTBA BeICCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 1 7
OCTOAHHBII SIICKTPHACCIIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2. M 1 1.
3 AAHTHPIC ABJICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
DMEKTPOMATHHTHS HHLYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie  IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3znea 1. Mexannueckue siBJeHHUS
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SauMoAencTRHe Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [JOK
2.1 M §) 7 3
CXQHHHCCKHE KOTCOAHI https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
2.2 M .3 8 1 3
CXAHITHCCIHUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 6
Pa3znea 4. CBeToBbI€e IBJICHUS
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmmorexa [OK

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



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

bubmuoreka [JOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro mo pazueny 15
Paszgea S. KBanToBbIe sIBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (CTpoetiie ATOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepipie peakii ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmoreka [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kontpoapirie  Ipaxruteckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypenr

1 ®du3nka — Hayka o npupozue. SJBneHus 1
npuposl. DU3NUecKue SBICHUS
Mexanunueckue, TeIIOBbIE,

2 ANEKTPUYECKUE, MATHUTHBIE, CBETOBEIE, 1
3BYKOBBIE SIBJICHUS

3 Ou3nyecKue BEJIMYUHBI U X U3MEPEHHE 1

4 VYpok-uccnenoranue " 1 1
Ornpenenenue 1eHbl AesieHus "

5 JlaGopatopHas pabora Ne2 " 1 bubmuoreka [IOK
Onpenenenne o0beMa TBepAOro Tena' https://m.edsoo.ru/ff09f72a
Crtpoenue BemectBa. OMBITHI,

6 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubmorexa LOK

https://m.edsoo.ru/ff09fe0a
BELIECTBA
VYpoxk-uccnenosanue "IIpoepka

7 TUIOTE3bl: JAIHOCTD MOJIETA IIApHKa, 1 1
MYIEHHOTO TOPU30HTAIBHO, TEM
6osblie, yeM OoJbIIe BHICOTA ITycKa"

8 JIBuKeHue yacTUIl BellecTBa 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenosanue «OmnpeneneHue 1 1
LIE€HBI JICJICHUS. »

10 ArperatHble COCTOSIHUSI BEIIECTBA 1



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

B3anMocBs3b MeX1y CBOMCTBAMHU
BEILECTB B Pa3HBIX arperaTHbIX

bubnunorexa LIOK

11 COCTOSIHUSIX U UX aTOMHOMOJICKYJISIPHBIM https://m.eds00.ru/ff0a0378
crpoerreM. OCOOEHHOCTH arperaTHbIx
COCTOSIHHI BOJIBI
12 Mexanunueckoe ABuxkeHue. PaBHoMepHoe bubmmoreka [JOK
Y HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Cropocte. Exuruupt ckopoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBUKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3akoH HHEPITUH.
15 B3aI/FI)MOHeﬁCTBHC TeJ'IpKaK MpUYrHa bubmorexa OK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl
16 IInoTHoCTh BemiecTBa. PacueT Maccel u bubnuoreka [{OK
o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3agau mo teme "IL1OTHOCTH bu6mmoteka IIOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeiicTBus Ten. Cuiia ynpyrocTu.
3axoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH pacTsDKeHHs (e opmarim)
MPYKUHBI OT TIPHIIOKEHHOW CHITBI»
21 SIBnenue Tsarotenus. Cuia TSKECTH



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

CBs13b MEXly CUJION TSKECTH U Macco

bubnunorexa LIOK

22 tena. Bec Ttena. Pemenue 3amay mo reme https://m.edsoo.ru/ff0al778
"Cuina tsxectu"”

23 Cwiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnmnoreka HOK
Du3nyecKue XapakKTepUCTUKH MIAHET https://m.edsoo.ru/ff0a1502

bu6nmmorexa [IOK

24 Hswepettne cit. Jluamomerp https://m.edsoo.ru/ff0al8cc

bubnuoreka [{OK

25 Bec rera. Hepecomocts https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CHJI, HalPaBIEHHBIX 110 bubnnorexa [JOK
OoAHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amay no teme
"PaBHonelicTByrOmas cui"

08 TpeHue CKOJIbKEHUS U TPEHHUE MTOKOSI. Bu6moreka [JOK
Tpenue B IpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue

29 3aBUCHUMOCTH CHUJIBI TPEHUS CKOIBKCHUS bubnnorexa [JOK
OT CHWJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,

31 «['papuueckoe n3obpaxxeHue cui, bubmorexa LOK

& https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJEHCTBYIOIIAS CHID)
KonTponbhas paboTa no remam:
39 «MexaHn4eckoe JBIKeHuey», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'paduieckoe
nu3o00paxenue cuiy, «CHUITbD)



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Jasnenne. CriocoObl yMEHbBIIICHUS U bubmmoreka [JOK
33
YBEJIUYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue ra3a. 3aBUCUMOCTH JaBJICHUS bubnmnoreka HOK
34 .
rasa oT 00b&ma, TemMreparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnunorexa LIOK
JKUJKOCTSAMHU U razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTH U Ta3e, bubmmoreka [JOK
BBI3BAHHOE JIEUCTBUEM CUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «JlapieHue B bubnuoreka [{OK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 Coobmarommecs cocymst https://m.edsoo.ru/ff0a2970
39 IMuppasiawgeckuii mpece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBo KUAKOCTHBIM
Hacoc
Atmocdepa 3emnn. [puunnel
41 CYIIIECTBOBAHUS BO3AYIIHON 00OIOUKH bubnmnorexa [JOK
3emiH. 3aBUCUMOCTh aTMOC(EepHOro https://m.edsoo.ru/ff0a2b5a
JIaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI
bu6nunorexa LIOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHue https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMmochepHOro faBieHus. bu6muoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO AaBICHUS bubnuotexa [JOK
OT BBICOTHI HaJl YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. ArmocgepHoe bubmuoteka [IOK

JaBJICHUC HA pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3amay mo Teme " AtmocdepHoe

46 Y
JIaBIICHUC
JlelicTBUE )KUJIKOCTH U ra3a HA
47 MOTPY>KEHHOE B HUX TEI0. ApXHUMEI0Ba bubmmorexa [IOK
py - APXHMEN https://m.eds00.ru/ff0a3276
cuia
JlabopaTtopHas pabora «Ornpeneneaue
48 BLITaEKHBz}omepﬁ CHJIBI ,HCP'II)CTB FOLIEN Bubmaorexa ITOK
’ Y https://m.edsoo.ru/ff0a33fc
HAa TEJI0, MOTPYKEHHOE B KHUIKOCTh)
JlaGopaTopHas paboTa 1o Teme
49 «MccneqoBanne 3aBUCHMOCTH Beca Tejia bubnunoreka LIOK
B BOJI€ OT 00bEMa NOTPYKEHHOU B https://m.edsoo.ru/ff0a3514
JKUJIKOCTb YaCTH TeJIay
bubnuoreka [{OK
50 ITnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
51 "KoHCcTpynpoBaHue apeomeTpa Win
KOHCTPYHPOBAHUE JIOJKH U OTpe/IeIICHNE
e€ rpy3onoabéMHOCTH"
Pemenue 3agau mo remam: «llnaBanue
52 cynoB. Bo3nyxomnaBanuey, «/laBieHue bubmorexa [JOK
YHOB. yx L https://m.edsoo.ru/ff0a3654
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»
KonTponbHas padbora no teme
53 «/laBiieHue TBEPIBIX TEJ, KUIKOCTEH U
ra3oB»
but6mmoreka [IOK
54 Mexanndeckas padborta
P https://m.edsoo.ru/ff0a3f82
bubanoreka LJOK
55 MomaocTh. EAuHHITEI MOITHOCTH 1

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacyér MOIIHOCTH,
pa3BUBaeMOM MpuU NoIbEME 110
nectauie"

57

58

59

IIpoctsie MexaHu3mel. Peryar.
PaBHOBeCue cuit Ha ppruare

Pbruaru B TexHuKe, ObITY U IPUPO/IE.
JlaboparopHas pabota «Mccrnenoanue
YCJIOBHI paBHOBECHSI pbIyara

Pemenue 3aau o Teme «Y CIOBUA
pPaBHOBECHSI pblyara

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a478e

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

60

KoaddunmenT monesznoro neicTBus
mexaHnusMma. Jlaboparopnas pabora
«3mepenue KII/[ HakioHHOM
MJIOCKOCTH

0.5

61

62

63

Pemrenne 3agau mo treme "Pabora,
MortHocTh, KIT/"

Mexannueckas sHeprusi. Kunernueckas
Y TIOTEHIUATbHAS SHEPTUS

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4252

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrepuMEHTaIbHOE OIpeIelIeHHE
W3MEHEHHUS KUHETUYEeCKOU 1
NOTEHLUATIBHON PHEPTUH ITPU
CKaTbIBaHUM TeJa 110 HAKJIOHHOM
MJI0CKOCTH"

65

KonTponbnas pabota no teme «Pabora u
MOIIIHOCTb. DHEPTHUSD)



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

66 PesepBHblit ypok. Paborta ¢ Tekctamu 1o 1 Bu6mumoteka [JOK
TeMe "MexaHnyeckoe IBUKeHUE" https://m.edsoo.ru/ff0ad4ee6
Pesepaubliil ypok. Pabota ¢ Tekcramu mo

67 teme "JlaBieHue TBEPABIX TN 1 bubmmorexa LIOK

. ”p):[ ’ https://m.edsoo.ru/ff0a4ffe

JKUJIKOCTEN U Ta30B
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo

68 1
teme "Pabota. MomHocTh. DHeprus"

OBHLIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



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

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KUAKOIO U 1 Bbu6moteka LJOK
ra3000pa3HOro COCTOSTHUM BEUIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmorexa LIOK
5 Kpucranmnmueckue n amopdHbie TEna 1
P PP https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUBSIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 brbmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sHeprus. CriocoOsl 1 bu6muoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
bubnuotexa [JOK
10 Buasl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpox-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubnunorexa LIOK

1 BEIIECTB U MAaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomnuectBo TemIoTel. Y nenbHas bubnunorexa LIOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccrnenoanue

14 SIBJIGHUS TETUIOOOMEHA MPU bubmmoreka [JOK
CMEILIUBAaHUU XOJIOJHOU U ropsiueit https://m.edsoo.ru/ff0a6a98
BOABI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJII HarpeBaHus Teja v
BBIICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JlaboparopHnast pabota "Onpenenenue bubmuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnorexa [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubnmorexa IOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIICHUS

19 JlaboparopHnast pabota "Onpenenenue bubnuotexa [JOK
yEeIbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubnunorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. VY nenpHas temiora but6mmoreka [IOK

Hap006pa30BaHI/I${ 1 KOHACHCAIIUH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTD TEMIIEPATYpPhl KUIIEHUS
OT aTMOC(EPHOI0 AaBICHUS

22

23

24

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTEIBHON
BJIQ)KHOCTH Bo3ayxa"

Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa
[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

25

KII/ TermoBoro nurarens. Tenmnosbie
JIBUTATEJIM U 3aIUATA OKPYKAIOIIEH
cpelbl

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

26

27

28

3aKOH COXpaHEHUSI U MIPEBPALLICHUS
OHCPI'MH B TCIJIOBBIX ITPOLIECCaX

IloaroToBka k KOHTpOJ'IBHOﬁ pa60Te 1o
teme "TennoBelie sBiaeHus. M3meHnenue
arperaTHbIX COCTOSIHHM BCIJ_ICCTBa"

KonTponbhas padota no teme
"TerioBele aBiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMU BemiecTa"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a83f2

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzanus Ten. [[Ba pona
IEKTPUICCKUX 3aPSIOB

30

31

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"

B3aumopaeicTBue 3apsyKEHHBIX Tell.
3axoH KynoHna

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

OnexTpuueckoe nojie. HanpspkeHHOCTD

bubnunorexa LIOK

32 anekTpudeckoro noss. [Ipunmmn
P PHHL . https://m.edsoo.ru/ff0a8a0a
CYIEPHO3UIINH FTEKTPUUECKUX OJIeH
Hocwurenu snekTpudeckux 3apsiioB.
33 OnemeHTapHbii 3apsaa. CtpoeHue
aTroma
34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JICKTPUUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npyuMEHEHUE bubnunoreka LIOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 CYILECTBOBAHUA. VICTOUHUKHA buGnuorexa [IOK
y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefCTBUS PIEKTPUIECKOTO TOKA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS HAa TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
DNEeKTpUUYECKU TOK B METAJUIAX, bubmuoreka [IOK
39
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuueckas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
41 "N3MepeHue u peryampoBaHue CUITbI 0.5 bubmorexa [TOK
| P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HAIIPSKEHUE.
42 BoasT™metp. JIaGopatopnas pabota 05 bubnmnorexa [JOK

"N3mepenue u peryiupoBaHue
HarpsoKeHns "

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

ConpoTHuBieHHE IPOBOAHUKA.

bubnunorexa LIOK

43
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
44 3JIEKTPUYECKOTO CONMPOTUBIICHUS bubnmnoreka HOK
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIA N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U MaTepuana"
3aBUCUMOCTB CHJIBI TOKA OT
45 HarnpspkeHus. 3akoH OMa i ydacTka bubmmorexa [JOK
P ' AL ya https://m.edsoo.ru/ff0aad4a
Lemnu
Jlaboparopnas pabota "Hccrnenoanue
3aBUCHUMOCTH CHJIBI TOKA, HTYIIETO
46 4yepe3 pe3ucTop, OT COMPOTUBIICHHS bubmorexa HOK
Pe3 P P, P https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HanpsLKEHUS Ha
pesuctope"
47 [TocnegoBarenbHOE U MapaieIbHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopnas pabdota "IIpoBepka
48 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU bubmmnoreka HOK
[IOCJIEI0BATEIILHOM COCITMHEHUU JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopoB”
Jlaboparopnas padota "IIpoBepka
49 IIpaBUJiIa JJI CHUJIbI TOKA NIPU bubmmnoreka HOK
MapaJIEIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3amay Ha mpuMEHEHNE 3aKOHA
50 OMa U1 Pa3IMYHOr0 COETUHEHUS bubnmorexa LOK
p https://m.edsoo.ru/ffOaaf8a
MTPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubnmnorexa [JOK

Toka. 3akoH Jlxoyms-Jlenma

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

Jlaboparopnas pabota "Onpenencaue

bubnunorexa LIOK

52 a00TBHI M MOIITHOCTH JICKTPUUECKOTO 1
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DJEeKTpUYECcKUe e 1 MOTpeOuTenn
53 ANEKTPUYECKON SHEPTUU B OBIT bubmmorexa [JOK
P p 4 https://m.eds00.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo
TeMe "DIIEKTPUUYECKHE 3apsIbl.
54 3apspKeHHBIC TeJa U UX bubmmorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [locTOSTHHBIN
AIEKTPUICCKUN TOK"
KonTponbhas pabota no teme
55 "DyekTpuuecKue 3apsabl. 3apsKEHHbBIC bubnnorexa [JOK
Tella U UX B3aUMOJEHCTBHS. https://m.edsoo.ru/ff0abea8
[TocTosiHHBIH 31eKTpUYeCKuil TOK"
56 [TocTosiHHBIE MAaTHUTHI, HX
B3aMMO/ICHCTBHE
VYpok-uccnenosanue "M3yuenue noneu bubmuoreka [JOK
57 " 1
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e noJjie. MarHuTHOE 1moJie
58 3eMITi ¥ eT0 3HAYCHUE JIUTS )KU3HU Ha bubmorexa LOK
https://m.edsoo.ru/ff0acOba
3emiie
OmneIT OpcTena. MarauTHoe nose
59 AIEKTPUIECKOTO TOKa MarHuTHOE 1mose bubmmorexa [IOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMmeHeHne HIeKTPOMArHuToOB B
50 TexHuke. JJaboparopHas pabora 05 bubmuoteka [IOK

"N3y4yeHue neiicTBUS MarHUTHOTO TOJISI
Ha IIPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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61

62

DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonbs30BaHue 37I€KTPOABUTATENCH B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpaucmopre. JlabopaTopHas padora
"KoHcTpyupoBaHue U u3ydeHue
paboThI AeKTpoABUTaATENS"

OnbiTel Papajes. 3aKoH

3JIEKTPOMArHUTHON UHIYKIIHMH.
IIpaBuio Jlenna

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

63

Onexrporerepatop. CriocoObl
MOJIYYCHHUS DJICKTPHUCCKOW IHEPTUH.
DJEKTPOCTAHIIMK HA BO3OOHOBIISIEMBIX
HCTOYHHMKAX SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMme "DIEeKTPUUECKHEe U MAarHUTHBIE
SIBJICHUS"

65

66

67

KonTponbHas pabota mo Teme
"JJIeKTpUUECKUE U MAaTHUTHBIE
siBJIeHUS "

PesepBHrlit ypok. Pabota ¢ Tekctamu
o teme "TemnnoBeie gBiIeHUS"

Pesepubiit ypok. Pabora ¢ Tekctamu
110 TeMe "[10CTOSHHBIN 2IEKTPUUECKUN

"

TOK

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acc5e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acdc6

68

Pesepubrit ypok. Pabora ¢ Tekctamu
no TeMme "MarauTHele aBjaeHusa"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
o
J:;-H Tewa ypoka Bcero Konrpoabneie  Ipakriieckue fI[SanyI‘eHI/Iﬂ Eg[?aizl;:fenbﬂme
padoThI padoTshI pecypen

1 MexaHnuyeckoe IBUKCHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuyeta. OTHOCUTEIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnnorexa [HOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nekenue. CpeqHsst 1 MTHOBEHHAs 1
CKOpPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 paBHOYCKOpeHHOTo JBMxkeHus. ['papuk 1
CKOPOCTH
JlabopaTopHas pabota "OnpeaeneHue

7 yCKOIZI))eHI/IE Tenf pu paBHOI})/CKOpeHHOM 1 1 bubmmorexa [OK

. " https://m.edsoo.ru/ff0adb18

JBUKEHHUH 110 HAKIIOHHON IJIOCKOCTH

8 CBoOomHoe nagenne teil. OIbITH 1
lNanunes
PaBHOMEpPHOE IBUKEHUE 11O

9 okpyxHocTH. [lepron u yactora 1 bubnuorexa [IOK

oOparnienus. JIuneiinas u yriosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

LleHTpOCTPEMUTENILHOE YCKOPEHUE

N bu6mmoreka [IOK
11 IIepBb1it 3ak0oH HproToHa. BexkTop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHOpelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herorona. Cynepno3unus bubnnoreka [HOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE bubnuorexa [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cua ynpyrocru. 3akon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubnnoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmoreka [JOK
18 Cra Tpenns https://m.edsoo.ru/ff0af738
19 p C . bubmuorexa [JOK
CHICHIE 3A/IaT 1O TeMe «11a TpeH https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
20 "
KO3 pHIHEHTa TPEHUS CKOJIBKEHUS https://m.edsoo.ru/ff0af8be
P eme "3ako
. HemeHHe 3';1:)1aq o TeM KCHI)I BuGmrorexa LOK
HOTOI:a’ HITa ynpyroctu. Luia https://m.edsoo.ru/ff0afb8e
TpEeHHS
C OH BCE oro
uja TSHDKECTH W 3aKOH BCEMUPHOT BuGmrorexa [OK
22 TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

HajacHus

https://m.edsoo.ru/ff0af044



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

VYpoxk-konpepenuus "JIBrxeHue e

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
24 Pemenue 3agad mo teme "Cuna TsoKeCTH bubnuorexa [JOK
Y 3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
[TepBast kocMuyeckasi CKOpOCTb. bubnnoreka HOK
25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuabHON TOUYKHU.
AbcomtoTHo TBEpAOE Teno. PaBHOBecue
26 TBEPIOrO Tella € 3aKPEIUIEHHONH OChI0 bubnmorexa LOK
P P https://m.edsoo.ru/ffOafe36
BparieHusi. MoMeHT cuibl. L{eHTp
TSKECTH
PaBHOBecue marepuaibHON TOUYKH.
AbcomtoTHo TBEpAOE Teno. PaBHoBecue
27 TBEPAOrO TeJa C 3aKPEIUIEHHON 0ChIO
BpaueHus. Moment cuisl. LieHnTp
TSDKECTH
28 Pemenue 3agad nmo reme "MomeHT bu6mmorexa [IOK
cunbl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHn4ecKoe IBUKEHUE bubmmorexa [TOK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHHYeCKOe JIBIKEHUE bubmmorexa [JOK
N a ' https://m.edsoo.ru/ffOb06ec
BzaunmoneiictBue Ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
bu6nmoreka [JOK
31 COXPAaHEHHUS UMITyJIbCa. YIIPYroe u

HEYIpYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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Permrenne 3agau mo reme "3akou

bubmuorexa [JOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHME B IIPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/Ffob0ag4
35 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH bubmuorexa [JOK
Y CUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKCHHUH TeJa MO0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 CBs13b 9HEpTHH U paOOTHI.
[ToTenuuanpHas Heprus
Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
38 .
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE
40 Jlaboparopnast padota «3yuenue bubnuoteka [JOK
3aKOHA COXPAHEHHUS YHEPT UM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMIKEHHE U €TO bu6nmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KonedaHusl. bubnnoreka [JOK
Brinyxaennsle koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA
MasTHUKH
VYpok-uccrnenoBanue «3aBUCUMOCTh
. bubmuorexa [JOK
44 nepuoja KojebaHui OT KECTKOCTH

MIPY’KUHBI U MAcChl Ipy3a»

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

46

47

48

49

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U IepuoJa KojaeOaHmii
MIPY’KUHHOI'O MAsITHUKA»

JlaGopaTopHas padota «IIpoBepka
HE3aBUCHMOCTH MIEPUO0JIa KOJIeOaHMit
rpy3a, MOJABEIICHHOTO K HUTH, OT MaCChI
rpy3a»

Mexauunueckue BoIHEL. CBONCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MTONIEPEYHBIE BOJIHBI

Ypok-koHpepenmus "MexaHnnyeckue
BOJIHBI B TBEpIOM Teiie. CeilcMuueckue
BOJIHBI"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

51

52

Ypoxk-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHnius "YIbTpa3sByK U
UHOPA3BYK B IPUPOJE U TEXHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPAHCHHS.
Mexanndeckue KojeOaHusl U BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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KonTponbHas pabota mo Teme "3aKoHbI

55 coxpaHeHus. MexaHn4ecKre KojaeOaHus
Y BOJIHBI"
DNeKTpOMarHuTHOE ToJIe. bubnnoreka [HOK
56
ONEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-konpepenuus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenonanue "M3yuenue
. bubnuorexa [JOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MIOMOIILI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JTMHBI 3JICKTPOMArHUTHOU
BOJTHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OIZETI: cBeTa BOJIII{)oEHe CBOMCTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [OK
PacpocIp ' https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aK0H OTpa)KeHUs CBETa. 3epKaja.
63 Pemenne 3a1a4 Ha IpUMEHEHHE 3aKOHA bubmmorexa [OK
p https://m.edsoo.ru/ffOb38c4
OTpakKeHHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnuorexa [IOK

MMpEIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea
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[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpaXeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas pabota "Hccrnenoanne

66 3aBHCUMOCTH yTJa MPeJOMIICHHUS
CBETOBOTO JIy4a OT yIJia aJIcHUs Ha
rpaHute "Bo3ayx-crekyio""

Ypok-koHpepernus "Micnons3oBaHue

67 MIOJTHOT'O BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmmorexa [JOK

https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenne n300paKeHM B TMH3AX bubmorexa LHOK

https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmmorexa LOK
R https://m.edso0.ru/ff0b4206

71 Ypok-koHpepenus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JledexTsl 3peHus.

Kak coxpanuts 3peHue”
Paznoxenne 6em0ro cBeTa B CIIEKTP.

74 OnsiTel HetoToHa. Coxenue bubnnorexka [JOK
CIEKTpaIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlabopaTtopHas padota "OTMBITHI 11O bubnmuotexa [JOK

Pa3oKeHUIo OEsIoro CBeTa B CHEKTP U

https://m.edsoo.ru/ff0cOe2a
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BOCIIpHATUIO IBETA NPCAMETOB IIPU UX
Ha6J'IIOI[eHI/II/I 4€pe3 UBCTOBLIC

¢bunbTph"

VYpok-nipaktukyM "BosiHOBBIE CBOMCTBA

76 CBeTa: AMcIepcus, MHTep(epeHurs u
nudpaxus’”
77 OmnbiTel Pe3epdopaa u muranerapHas bubnnoreka [HOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Hcnyckanue 1 MOrIonieHue cBera bubnuorexa [IOK
atomoM. KBanTel. JInHelyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "Habmtonenue bubnmnoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIBI bubnmorexa LOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnuoteka [JOK
MOJIeIIb https://m.edsoo.ru/ff0cl8ac
83 PanpnoaktuBHBIE TPEBpaLICHUS. bu6mmoreka [IOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bu6nmoreka [JOK
"PannoakTuBHBIE peBpalieHns" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 I/I3IjIyt1eH1/1:1b Bpnp;pone, MI;)II/IHI/IHG, bubmmorexa LIOK
Texie” https://m.edso0.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbl COXPAHEHUS bubnmnorexa [JOK
3apsAI0BOTO U MAacCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX sifep. CBsi3b bubnuotexa [JOK

MacCChI 1 SHCPIr'un

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3ampau no reme "Snepueie
peakuuu"

90

91

92

Peakuuu cunTe3a U 1eneHus sep.
Wcrounuku sHeprun CoaHua u 3BE37
Ypok-koudepennus " nepHas
sHepreTHka. JIedcTBUs paguoaKTUBHBIX
W3JIy4YCHHUI Ha KUBbIC OPTaHU3MBI"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DneKkTpoMarHuTHeIie BOJHbL. KBaHTOBBIE
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHhIE BOJHBL. KBaHTOBBIE
SIBJICHUS "

94

[ToBTOpEeHue, 060061IEHNE.
JlabopaTopnbie paboThI 1O KypCy
"B3zanmonencTBue Tema"

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

95

96

97

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110
teme "TeruioBbie mpoiecch”

IToBTrOopenue, o6o0mmenue. Pemenune
pacyeTHHIX ¥ KaYECTBEHHBIX 33]1a4 110
teme "KIIJ] TemioBsix qurarenei"

IToBTropenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3a/1a4 110
teMe "KIIJ[ anekTpoycTtaHOBOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIeHNE.

bubmuorexa [JOK
% ‘J‘Ia6opaTop HbIC pa6O"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe ""3aKOHBI COXPaHEHUS 1 bubnnorexa [IOK
| P https://m.edsoo.ru/ff0c2d6a
B MEXAHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o6o6menue. Pabota ¢ 1 bubnuorexa [JOK
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0menue. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 8 knacc/ benara B.B., JlomauenkoB 1. A., [lane6paties 10.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

1.®uzuka. 9 ki.: yueb. 15 odmeoopazonar. yupexaenuit. / A.B. [I€pbikun,
E.M. I'ytauk M.: [Ipoda, 2017.

2. ®usnka. 9 kiacc: moypodHsle Tianbl Mo yueOonuky A.B. [1€peimkuna, E.M.
['yrauk / aBT.-cocT. C.B. bBo6poBa. — Bonrorpaa: Yuurens, 2017. — 175 c.

3. ®usuka: 3agaunuk: 9 — 11 ki1.: Yueb. mocobue s ob1meooOpaszoBar. y4eo.
3aBeneHuit. — M.: Jlpoda, 1996. — 368 c.: un. — (3agaunuku «{podsi»).

4 ®usuka. Tectol. 7 — 9 knaccel. Kabapaun O.@., OpiioB B.A. Yue6H. - meTon
nocobue. — 4-e uzM., crepeotunt. — M.: Jlpoda, 2000. — 96 c.: un.
5.®u3nUecKuil FKCIIEPUMEHT B CpeiHel mKkose: Mexanuka. MosexkynsipHast
dbusuka. Onexrponunamuka / [llaxmaes H.M., [llunos B.®. — M.:

[IpocBemenne, 1989. — 255 c.: un. — (b-ka yuurens ¢usukn).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
1.bubnmorteka — Bce mo npenmery «duszuka». — Pexxum mocrymna:

http://www.proshkolu.ru



2.BuyieoomnbIThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru
3.Enunas komnekuus nudpoBbIX 00pa30BaTeIbHBIX PECYpCOB. — Pexxum

nocryma: http://school-collection.edu.ru

4. VlnTepecHble MaTEpHAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarIsgHbIe TOCOOMs K ypokaM. — Pexxum foctyma: http://class-fizika.narod.ru
5. [ludposeie 0OpazoBaTenbHBIC pecypchl. — PesxxuM qoctyma:
http://www.openclass.ru

6. DJeKTpoHHBIE YueOHUKH 10 ¢usuke. — Pexxum pocrymna:

http://www.fizika.ru


http://school-collection.edu.ru/

