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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeOHOro npeameta «Duzmka.

CopnepxkaHue mTporpaMMbl MO (U3MKE HAIMpaBiIeHO Ha (HOpMUPOBaHUE
€CTCCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYalONIUXCsl M OPTaHHM3AIlUI0 HM3YyYCHUS
(GU3MKU Ha JESITEILHOCTHOW OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu Tpeboanuiik ®I'OC OO0 k
TUTAHHPYEMBIM JIMYHOCTHBIM M METAIIPEJIMETHBIM pe3yiIbTaTaM OOYyUYCHHS, a TaKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYUYHBIX YUEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEp)KaHMS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrKa SIBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX
PEIMETOB, MOCKOIbKY (pH3uUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMoIoruei, acTpoHOMHEH B puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpa3ibl MPUMEHEHUSI HAYYHOTO METO/a MO3HAHUsA, TO €CTh CIoco0a MOMyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpE OOIIETO
o0pa3oBaHusA COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOUW T'PAMOTHOCTH H
WHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TPEIINOJAraeT OBJAJCHHUE
CIEIYIONIMMH KOMIIETCHTHOCTSIMH, XapaKTEePU3YIOIUMU €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTD:

-HAYYHO OOBSICHSTH SIBIICHUS;

-OIIEHNBATh W TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;
-MHTEPIIPETUPOBATh JaHHBIC M HWCIOJIH30BaTh HAy4YHBIE JOKA3aTEIbCTBA JIJIS
MOJIYYCHHSI BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompeneneasl B KoHmenmuu mpenongaBanus ydeOHOTO mpenmera «Dusmka» B



oOpa3oBarenbHBIX oOpranu3auusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHBIE  00111€00pa30BaTe/bHbIE MPOTPAMMBbl, YTBEPKIEHHON pEIICHHEM
Komnerun Munucrepctsa npocsemienus Poccutickoit ®denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne I1K-4BH).

eaun nzyyenus pusuku:

-npuoOpeTeHrne MHTEepeca U CTPEMJICHUS OOyYaloUIuxcs K HAYYHOMY HM3y4YEHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;
-pa3BUTHE TMPEACTABICHUM O HAy4YHOM METOJE IMO3HaHUA U (opMuUpoBaHHE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

-popMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa U3Y4YEHUS OCHOB
CTPOEHUSI MaTepUH U PyH/IaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

-popMUpOBaHUE TPEJCTABICHUN O poiau (GU3UKKA Ui Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

-pa3BUTHE TPEACTABICHUN O BO3MOXKHBIX cepax Oynyuiei npodeccuoHaTbHOM
JeSTENBHOCTH, CBSI3aHHOM € (PU3MKOM, MOJTOTOBKA K JajibHEHIIEeMy OOY4YEeHHIO B
ATOM HaIpaBJICHUMU.

JlocTkeHue 3TUX 1ejeidl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01rero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4a4:
-npuoOpeTeHre 3HAHUN O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHHUSIX;

-puoOpeTeHne YMEHUM OMHCHIBATH U OOBSICHATH (U3MUECKHE SIBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

-OCBOEHHE METOJIOB PEIICHMs MPOCTEUIINX PAcUETHBIX 3a/lay C MCMOJIb30BaHUEM
buznuecKknx MojieNield, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
-pa3BUTHE YMEHUW HaOII0aTh TPHUPOAHBIC SBJICHUS U BBHINOJIHATH OIBITHI,
nabopaTopHbie pabOThl U AKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C HCIOJIb30BAHHEM
U3MEpUTETBHBIX TPHUOOPOB;

-0cBOeHHUE MPUEMOB paboThI ¢ HHPOpMaIHel HU3NIECKOTO COIeP KaHMsI, BKIIOYAS
MHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (U3UKH, aHAIU3 U KPUTHYECKOE
OIICHMBaHUE WH(HOPMAIIHH;

-3HAKOMCTBO CO cdepamMu NpodecCHOHATBHON NEATeNbHOCTH, CBA3AHHBIMU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXCHHSIX
duznueckon HaAyKH.

Ha m3yuenue ¢usukum (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JIeJaeT BbIOOP MPOBEICHUS
1a00paTOpHBIX PabOT U OMNBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraracMblx B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.

COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoabl. DPU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Odusnueckue BenudyuHbI. M3mepeHue Qusnueckux BenuuuH. Duznydeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €TUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcTecTBeHHO-HAyYHBIA METOJI MO3HAHUSA: HAOJIOJICHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIJIBIIKCHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOMroaeMoro siBjaeHus. Onucanvue GU3nIecKux sIBJICHUN ¢ ITOMOIIBI0O MOJIETICH.

Jemoncmpayuu.

MexaHnyeckue, TeIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHMUSI.
dusnueckre npuOOPsI U MPOIIEAYpa MPSIMbIX U3MEPECHHUN aHAJIOTOBBIM U IIU(PPOBBIM
pudopoMm.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEICHUS MIKaJIbl U3MEPUTEITHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temriepatypbl NpU IIOMOLIU KUIAKOCTHOIO TEPMOMETpPAa U JIaTYMKA
TEMIIEPATYPBI.

[IpoBenenue uccnenoBaHus IO NPOBEPKE TMIOTE3bI: JAJBbHOCTh MOJIETA IIAPUKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA MyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHne dactull BeniectBa. CBsi3b CKOPOCTH JIBDKEHHUSI YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctaminyeckux) Teia. B3auMOCBSI3b MEXy CBOWCTBAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.



HaGmtonenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmtonenue siBineHui, OOBSCHSIONUXCA MPUTSIKEHHUEM WA OTTAJIKMBAHUEM
YaCTHUI] BEHIECTBA.

Jlabopamopnuie padomot u onvimot.

OneHka quaMeTpa aroMa METOJIOM PSI0B (C UcToyib30BaHUeM doTorpaduii).
OMbITHI 10 HAOTIOICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

Paznen 3. JIBu:keHHe U B3aMMO/IECTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SBnenve wHepuuu. 3aKOH WHepUUU. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTHM JBMXKEHHsS Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna kak XapakTepuCTHKa B3auMojiecTBusl Ten. Cuia ynpyrocTd U 3aKOH
I'yka. V3aMepeHnne cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJIeHUE TATOTCHHS U CHIIA
TshkecTd. Cuia TSKeCTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKoIbXKEeHNs U TPEHHE NOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmonenre MexaHU4ecKoro JIBUXKEHUS Tea.

HN3mepenne CKkopoCTH NPSMOJIMHEHHOTO JBUKECHUS.
HaGmronenue siBieHUsT HHEPIIUH.

Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.
CpaBHeHUE Macc Mo B3aUMOJICHCTBUIO TEI.

CnoxeHue cuJjl, HallpaBJIEHHBIX 10 OJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.
Ornpenenenue CKOPOCTH PAaBHOMEPHOTO ABHUKEHHUS (IIapUKa B MKUIKOCTU, MOJEIU
ANEKTPUUYECKOTO aBTOMOOWIIS M TaK Jlajee).
OmnpeneneHue cpelHe CKOPOCTH CKOJBbXKEHHS OpycKa WU IIapuKa [0 HAKIOHHOU
IJTIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TEJA.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTSHKEHUS (IepopMaliiuu) Mpy>KUHBI
OT MPUWIOKEHHOM CHJIBL.
OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa
U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUIKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTh JaBliCHUSI Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTh JAaBIEHUS XUJIKOCTH OT rayOuHbl. ['mapocratnueckuit
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBneHUs KUJIKOCTHIO U TA30M.

CooOmatoiuecs Cocy/bl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOCPEPHOTO JTaBICHUS.

3aBUCHMOCTh BBITAJKUBAIONIICH CHJIBI OT O0BEMA TMOTPYKEHHON YacTH Tela H
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue mnnaBaHus TeJ: IJIABAHUE WM IOTPYKEHUE TENl B 3aBHCUMOCTH OT
COOTHOUIEHHUS MIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B
AKUJKOCTb YaCTH TeJa.

OrnpenenieHue BBHITAJIKUBAIOMICH CHUJIIbI, JCHCTBYIONIEH HA TEJO, MOTPYKEHHOE B
AKUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCWCTBYIOIIEH HA TEIO B
XKUJIKOCTH, OT MacCChI TeJa.

OMNBIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJKUBAIOIIECH CHIIbI, AEHCTBYIOLIEH
Ha TEJIO B XHUIKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJIKOCTh YaCTH TeJla U OT
IJIOTHOCTH JKUJIKOCTH.

KonctpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU W ONPEACICHUE €€
rPy30I0JbEMHOCTH.

Pazzen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecwus poluara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JIOKy. «3010Toe



npaBuiio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KunHermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamieHne 0THOTO BHJIa MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHMS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamophule padbomot u onvimot.

Onpenenenue pabOThl CHIbI TPEHUS MPU PABHOMEPHOM JBIKEHUU Tella IO
TOPU30HTAIIBHON MOBEPXHOCTH.

HccnenoBanne ycinoBuil paBHOBECHSI phlUara.

N3mepenue KII/] HaKIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKOHA COXpaHEHUsI MEXaHUYECKOW SHEPTUU.
8 KUIIACC

Paznen 6. TermuioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJ. OmNbIThl, HTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJOXKEHUU MOJICKYJISPHO--KUHETUYECKOW TEOpUH.
CmaunBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH JSHEpPrumu:
TeIUIoNepeiada v CoOBeplIeHue padoThl. Buibl TEmIonepeayuu: TEMIOMPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI0O00OMEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHME TemioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJENbHAsg TEIUIOTA ILJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTbk Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TernoBeix ABurateneit KIIJ TemnoBoro nBurarens.
TernoBble IBUTATENIM U 3alUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.



Ha6monenue nuddysun.
HaGmtonenue siBjeHU cMaulBaHUS U KalTWJUISPHBIX SBICHUMN.
HaGntoneHnue TeninoBoro paciumpeHus Tel.
N3meneHune pnaBineHuss rasa 0OpUd HM3MEHEHUHM O00bEMAa U HArpeBaHUM WU
OXJIAXKICHUU.
[IpaBuna n3MepeHus: TeMneparypsl.
Bunbr reronepenaym.
OxnaxaeHue Npy COBEPILICHUN PaOOTHI.
HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEINTIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOnronenue KkuneHus.
HaGmtoneHne mocTossHCTBA TEMITEPATYPhI MPU TIABJICHHH.
Mopenu TernoBbIX JBUTATEIIEH.
Jlabopamopnuie padbomot u onvimot.
OMbITHI IO OOHAPYKEHUIO JEUCTBUS CUT MOJIEKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOIOJCHUIO TEIUIOBOTO PACIIUPEHUsS Ta30B, KUJIKOCTEH M TBEPIBIX
Teq.
Omnpenenenue gaBieHUs BO3AyXa B Oa/sIOHE IINPHUIIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh JABJICHHS BO3JlyXa OT €ro o0béMa H
HarpeBaHUs WINA OXJIAKICHHUS.
[IpoBepka TrUMOTE3bl JTWHEHHON 3aBUCMMOCTH HJUHBI CTOJIOWKA >KUIKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.
HaGmronenre n3aMeHeHnsi BHYTPEHHEW dHEPruu Tea B pe3yibTaTe TeIlonepeadyn
¥ pabOTHI BHEITHUX CHJI.
HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMENIMBAHMHM XOJOJHOW M TOpsSYeit
BOJBL.
OnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOM MPHU TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMJIUHAPOM.
Omnpenenenue yneabHONU TEINIOEMKOCTH BEILECTBA.
HccnenoBanue nporecca NCIapeHus.
Ornpenenenne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.
Omnpenenenue yneabHONW TEIUIOTHI MIIABICHUS JIbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CUJIBI  B3aUMOJEUCTBUS
3apsKEHHBIX TEJT OT BEJIMUYMHBI 3apsI0B U PACCTOSTHUS MEXY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nexktpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctounuku mocTossHHOrO TOKa. JIEMCTBUS 2JIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 yaactka uend. [locienoBaTenbHOE U MAPATIEIbHOE COCTMHEHNUE MPOBOTHUKOB.

PaGora w MoONmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue ey U MOTPpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

ITocTossHHBIE MarHuTLI. B3anMoaeicTBre MOCTOSSHHBIX MAariuTOB. MarHuTHoe
rojie. MarautHoe moJjie 3eMJIM M €ro 3HaueHue g Xu3HM Ha 3emuie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puyMeHenne 3MeKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmonb30BaHUWE  DJIEKTPOABUTATENEH B  TEXHUUYECKHUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aeKkTpoMarHuTHOW uHAyKiuu. [IpaBuio Jlenna.

DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.
Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsS>KEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsia0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO MOJIS.
HcTouHrKY OCTOSSHHOTO TOKA.

JIecTBUA 3JIEKTPUUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KHJIKOCTH.

I"a30BbIi1 pa3psn.

N3Mmepenune cuitbl TOKka aMIepMeTpOM.

N3Mepenne 3neKTpUYeCKOro HanpsiKEHNUSI BOJIbTMETPOM.

PeocraTt n MarasuH conpoOTHBIEHHUM.

B3anmopelicTBrue NOCTOSIHHBIX MArHUTOB.

MoennpoBaHue HEBO3MOKHOCTH Pa3EICHHUS MTOI0COB MarHuTa.
MoaenupoBaHue MarHUTHBIX ITOJEN MOCTOSIHHBIX MarHUTOB.



OmneIiT Opcrena.
MarauTHoe 1ojie ToKa. DIEKTPOMArHuT.
JlercTBME MAarHUTHOTO T0JIs1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.
UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHYKIUU.
Omnprtel @apanes.
3aBUCUMOCTbH HAIPABIICHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHMUSI.
DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.
OMnbIThI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U TIPU COMPUKOCHOBEH MU,
UccnenoBanue AEUCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKHU.
COopka u nmpoBepka pabOThI JIEKTPUIECKOHN MU MOCTOSHHOTO TOKA.
N3mepenne u peryiupoBaHUe CUJIbI TOKA.
N3Mmepenne u peryimpoBaHue HAMPSKEHUS.
UccnenoBanne 3aBUCMMOCTH CWIbl TOKa, WAYIIETO Ye€pe3 Pe3UcTop, OT
CONPOTHUBIICHUSI PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb DJIEKTPUUECKOIO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOIIAAN TONEPEYHOr0 CEYEHHUs U MaTepuaia.
[IpoBepka mpaBuia CI0KEHUS HANPSIKEHUIN MPU MOCIEA0BATEIIBHOM COEAUHEHUN
IBYX PE3UCTOPOB.
[IpoBepka npaBuia AJis CHIIbI TOKa MPU MapajuieIbHOM COEIMHEHUU PE3UCTOPOB.
Onpenenenue pabOThI IAEKTPUIECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOpP.
Ornpenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, HIYIIETO YEpe3 JAMIIOYKYy, OT
HaNpsHKEHUs Ha HEW.
Omnpenenenue KIIJI narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJs MOCTOSIHHBIX MArHUTOB INPU UX OOBEAUHEHUH U
pa3aeIeHUN.
HccnenoBanne AeNCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTHh CHJIbI B3aMMOJCUCTBUS KATYIIKHU C
TOKOM M MarHMTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KAaTYIIKE.
N3ydenune neicTBrsl MAarHUTHOTO MOJI HA MTPOBOJHUK C TOKOM.
KoHncTpynpoBanue u nzydenue paboThl AIEKTPOIBUTATEINS.
N3mepenne KII/] anekTpoaBuraTeabHON yCTaHOBKH.
OMNBITHL IO UCCTEOBAHUIO SABJICHUS DJIEKTPOMArHUTHOW MHAYKIHUH: UCCIIEIOBAHHE
W3MEHEHUW 3HAYCHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.

9 KITIACC

Paznen 8. Mexannueckue siBJIeHHA.



Mexannueckoe JABmkKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHWYECKOrO JBUXKEHHs. PaBHOMEpHOE HNPSAMOIMHENHOE
nBrkeHne. HepaBHOMepHOE mpsmosinHeHOe nBHKeHHe. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckOpeHHOe NpsMoiuHelHoe JBuxkeHue. CB0oOOgHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE NO OKpY>KHOCTH. Ilepron m yactora oOpalueHwus.
JluneriHas u yrioBas CKOpocTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTtona. Bropoit 3akoH Herorona. Tperuit 3akoH HeroTroHa.
[IpuHOHKI CyNEpIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHHs: CHJIa TPEHUS CKOJbKEHUs, CUjla
TPEHUSI TOKOS, IPYTUE€ BUbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOJHOTO
nafgeHud. JBmkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuiibl. LIeHTp TsKeCTH.

Nmnynbec Tena. M3meHenue umiyiabsca. UMnynbe cuibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE IBHKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TsKecTH, YIPYroCTH,
tpenusi. CBsi3b dHEpruu U padbothl. [loTeHIManbHAas SHEPTUs Teja, MOJIHATOr0 Hajl
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTrUs C:KaTOU NMpyKkuHbl. KnHeTnueckas
sHeprus. Teopema 0 KHHETHYECKOM SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

HaGmronenre MexaHU4YeCKOTro IBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJT OTCUYETA.
CpaBHeHUE MMyTeW U TPACKTOPUIN JBUKEHUSI OJJHOTO U TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI IIPSIMOJIMHENHOTO JBHYKEHMUS.

HccenenoBanne Npu3HAKOB PABHOYCKOPEHHOIO JIBHKCHMUS.

HaOumronenve 1BH>KEHHSI TeJla IO OKPY>KHOCTH.

HaOmroneHne MeXaHWYECKUX SIBJICHUM, MPOUCXOASAIIMX B CHUCTEME OTCYETA
«Temexxka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHHH OTHOCHUTENIBHO
kaOuHeTa (HU3UKH.

3aBUCUMOCTb YCKOPEHUS TEJIa OT MAcChl TeJa U ICUCTBYIOIIENH HA HETO CUJIBL.
HabGntonenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TEN.

W3menenne Beca Tena npu yCKOPEHHOM JBHKECHHM.

[Tepenaya ummynbca npu B3aUMOJIEHUCTBUU TEIL.

[IpeoOpazoBaHus S3HEPTUU MPU B3AUMOJICUCTBUU TEI.



CoxpaHeHue UMMyJbca MPU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMMIyJbca Mpu aOCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGntoneHne peakTUBHOTO JABUKEHUS.

CoxpaHeHrue MEXaHUYECKOM YHEPTUM Mpu CBOOOTHOM TaJICHUH.

CoxpaHeHHe MEXaHWYECKOW »SHEpPruu MpH JIBIDKCHUH Tejla TMOJ JIeHCTBHUEM
MIPY>KUHBL.

Jlabopamopnuie padbomot u onvimot.

KonctpyupoBanue TpakTta Jjisl pa3roHa U JajdbHEHIIIEro paBHOMEPHOI'O JBHXKCHHUS
HIapUKa WU TEICHKKU.

Omnpenenenue cpeaHell CKOPOCTH CKOJIbXKEHUS OpycKa UK JBUKCHUSI IIapuKa 1o
HAKJIOHHOM IJIOCKOCTH.

OmnpenenieHue yCKOpEHUsl Teja MpU PaBHOYCKOPEHHOM JBMIKCHHUH IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKCHHUU
0e3 HauaabHON CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIAU MPU PABHOYCKOPEHHOM JIBH)KEHUM 0€3 HaudalbHOU
CKOPOCTH IIYTH OTHOCSTCS KakK psJ HEYETHBIX YMCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKH BPEMEHH OJITUHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO
TABIICHUS.

Omnpenenenue kodphureHTa TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS TMPU PABHOMEPHOM [BIKEHUU Telia IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenue paboOThl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C HCHOJIb30BAHUEM
HETOJIBI)KHOTO U TTOJABMXKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHHUs SHEPTUU.

Pa3znen 9. Mexanu4veckue Koe0aHUS U BOJIHBI.

KonebarenpHoe nBrxenne. OCHOBHBIE XapAKTEPUCTUKU KOJIECOAHU: IEPUO/I,
4acToTa, aMIUIATya. MaTtemaTrndecKuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIUM NpPH KOJIeOATEIBHOM JIBUKEHUU.

3aryxaromue — kosneOanus.  BolHyknennele — konebanums.  Pe3onaHc.
Mexannueckue BoaHbl. CBoOHCTBAa MeXaHWMYecKHX BOJH. [IpomonsHbie U
nonepevyHble BOJIHBL. JInMHA BOMHBI M CKOPOCTh €€ pacnpoCTpaHEHHS.
MexaHnueckue BOJIHBI B TBEPAOM Telle, CECMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

HaGmtonenue kosnebanuii Ten noji JeUCTBUEM CUJIBI TSIKECTH U CUJIBI YIIPYTOCTH.



HaGmonenue konebanuil rpy3a Ha HUTH U Ha TPYKUHE.
HaGmronenue BhIHYXICHHBIX KOJIEOAHUN U pe30HaHcA.
PacnipoctpaneHune nmpoJ0JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJEIH).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHN pPE30HAHC.

Jlabopamopnuie padbomot u onvimot.

OnpeneneHue 4acTOThl U MEPUOJIa KOJEOaHU MaTEMaTHYECKOTO MasiTHUKA.
Omnpenenenue 4acTOThl U MEpUOJia KOJeOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUOIA KOJIeOaHUN MOJBEUIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJA KoOJIEOAHUH MPYKMHHOTO MAasTHUKA OT
MAacchl rpy3a.

[IpoBepka HE3aBUCUMOCTH NEpHOJa KoneOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT
MAacchl rpy3a.

OnbITEI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh TEpUOaa KOJeOAHWUW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

N3mepeHue yckopeHus: CBOOOHOTO MaIeHHUS.

Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHele  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJIH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

N3yuenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe SIBJICHUS.

JlyueBas MOJEJIb CBeETa. Hcrounuku CBeETA. [IpssmonuHerHOE
pactpocTtpanenue cBera. 3atmenus Coinnna u Jlynsl. Otpaxenue cBera. [Imockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mnpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpakeHHe cBeTa. Vcmosb3oBaHWE TMOJHOIO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B muH3e. OnTrueckas cucrteMa poroanmnapara, MUKPOCKOIIA
u Teneckomna. ['1a3 kak ontuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekrp. OmnbiTel HetoToHa. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.



Jemoncmpayuu.
IIpsAMonHEHHOE pacpOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[TonyueHnne n300pa>keHM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.
Onruyeckuii CBETOBO/.
Xoa myueit B cobuparolei JuH3e.
XO0J Iy4er B pacCeUBAIOLLIEH JIMH3E.
[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
[Tpunuun neictBus goroarnmapara, MUKPOCKOIIA U TEIECKOTIA.
Mopnens rnasa.
Paznosxxenue 6eyoro cBeTa B CIEKTP.
[Tomyuenue Genoro cBeTa MpH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuvie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTIJIa OTPAXKEHHUSI CBETOBOTO Jiyda OT YyrJja MaJIeHusl.
N3yueHne xapakTepuCTUK U300paKeHUS TIPEIMETA B IJIOCKOM 3epKaJe.
HccnenoBanne 3aBUCUMOCTH yTJIa MIPEJIOMIICHHS] CBETOBOIO JIyda OT yIJia MaJIeHus
Ha FPaHUIIC «BO3TYyX—CTEKIIOM.

[Tonyyenue n3o0paxeHU ¢ TOMOIIBI0 COOUPAIOIIEH JTUH3HI.

Onpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOW CUITBI COOMPATOIIEH JTNH3bI.
OnBITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl IO BOCHPUATHIO I[BETA MPEAMETOB NP MX HAOIIOACHUM Yepe3 IIBETOBBIC
(bUIBTPHI.

Pa3znen 12. KBanToBbIe sIBJICHHS.

Onwitel Pe3epdbopna u mmanerapHas Mojenb aroma. Monenbs atoma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThI. JIMHEHYaThie CIIEKTPHI.

PannoaktuBHOCTH. Anba-, 6eTa- 1 raMma-u3nydeHus. CTpoeHHe aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sapa. HMszoromel. PaaguoaktrBHBIE
npespaiienusd. llepuon monypacnaga aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUSI 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sifiep. CBsA3b Macchl W AHEpPruM. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CosiHLa U 3BE3].

Snepnas sHepreruka. J[eMCTBUA paAMOAKTUBHBIX HW3JIYYEHHH HA JKUBbBIC
OpraHu3MBl.

Jemoncmpauuu.

CrexTpsl U31y4YEeHHS U TOTJIOMICHUSI.
CrexTpsl pa3IMYHbIX Ta30B.

CrnekTp Bozopoa.

Ha6monenue TpekoB B kamepe BuiibcoHa.



Pabota cuéTurka HOHU3UPYIOIIHUX U3TYUECHHM.
Peructpauus u3nydeHus: IpupoOaHbIX MUHEPAJIOB U MPOYKTOB.
Jlabopamophule padbomot u onvimot.
HaGmroneHue CIuIOMHbBIX U IMHEWYAThIX CIEKTPOB U3TyUEHUS.
HccnenoBanue TPeKOB: M3MEPEHUE HSHEPrUM YACTHIBI 110 TOPMO3HOMY IyTH (10
dotorpadusim).
N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOXYIb.

[ToBTOpUTENHEHO-0000MIAIOIUN MOAYIh NIPEAHA3HAYEH JJI1 CUCTEMAaTU3alluu
1 000011eHUsI TPEIMETHOTO COJIEPKAHUS U ONBITA JEATEIbHOCTH, TPUOOPETEHHOTO
OpU M3YYEHUHM BCEro Kypca (U3MKH, a TakXke JUIsl MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY MO (u3uKe IJi1 00ydaroluxcs, BBHIOPABIIUX ITOT
y4eOHBII npeaMer.

[Ipu u3ydyeHHM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEeMATU3UPYIOTCS BUIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBACTCS JTOCTHKEHHE NMPEIMETHBIX U
METanpeIMETHbIX  IUIAaHUPYEMBbIX  Pe3yslbTaToB  oOydeHus, QopMupyercs
€CTEeCTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHHE HAaYYHBIX METOIOB HCCIIEIOBAHMS
SABJIICHUA TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMU OOBACHATH (HU3UUECKUE
ABJICHUSI, TPUMEHSS TOJIy4YCHHbIE 3HAHHWS, pelmaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMIIMATBHO AEATETPHOCTHBIN XapaKTep JaHHOTO pa3jielia peaausyercs 3a
C4€T TOTO, YTO OOYYAOIIHECs BBIMOIHIIOT 3a/1aHMs, B KOTOPBIX UM IIpejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSICHATH
duznueckue sIBICHHS B OKPYXKAIOIIEH TPUPOJIE U TTOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3NUECKUX SBICHUM, B TOM
YHUCJIe AJI1 MPOBEPKU THIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOOJIEe BaXKHBIX JTOCTHUKEHUI COBPEMEHHBIX
TEXHOJIOTUI, HallpuMep, IPAKTUYECKOr0 UCITOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA IPEBPAILEHUS U COXPAHEHUsS BCEX U3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30BAHUA

N3yuyenue (pu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBICHO
Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe u3ydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUpPOBaHBI CIEAYIONMINE JTUYHOCTHBIC PE3YJIbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIUTAHUSA:
— TPOSIBJICHWE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHMCKOM
bu3nYecCKol HAYKH;
— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;
2) rpa:kKIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:
— TOTOBHOCTb K aKTMBHOMY YYaCTHUIO B OOCY)XJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHEM JOCTHKCHHUI
buzuky;
— OCO3HaHHME BAXKHOCTH MOPATbHO--3TUYECKUX TMPUHIUIIOB B JIESITEIbHOCTH
YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIUTAHUS
— BOCIIPUSITUE OSCTETUYECKUX KAauecTB (PU3NYECKOW HayKh: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HAaHME IEHHOCTH (U3UUECKON HAYKW KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPHI;
— Ppa3BUTHE HAay4yHOW JIOOO3HATENBHOCTH, HMHTEpPECa K HCCIeI0BATEIbCKOM
NEeATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOLMOHAJIBHOI0 0JIATONOJIYYHS:
— OCO3HAaHHWE IIEHHOCTH Oe3omacHOro o0pa3a JKM3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BAXXKHOCTHM TMpaBWi O€30MaCHOTO TIOBEICHHUS Ha
TPAHCIIOPTE, HA JOpOrax, C DJIEKTPUYECKHUM U TEIJIOBBIM OOOPYJOBaHHUEM B
JOMAITHUX YCIOBUAX;
— c(opMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMNOKY U
TAKOro0 K€ MpaBa y IPYyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIMTAHMS
— AKTHMBHOE Y4YacTHE€ B PEIICHWU NPaKTHUYEeCKUX 3ajay (B paMKax CEMbH,
00pa3oBaTeIbHOI OpraHu3aluu, ropojaa, Kpas) TEeXHOJIOTUYECKON M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YHUCJE U (PU3NUYECKUX 3HAHUI;
— HUHTEPEC K MPaKTUYECKOMY U3YYeHUIO npodeccuil, CBSI3aHHbIX C (U3UKOM;



7) 3K0JOrun4eCKOro BOCIIMTAHMS:

— OpHUEHTAllMs Ha TPUMEHEHUE PU3NYECKUX 3HAHUM ISl PelIeHUs 3a1a4 B 00JaCTH
OKpY’Karolel cpenpl, IJIAHUPOBAHUSI TOCTYNKOB W OIICHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

— OCO3HaHHE TJIO0AJTBHOTO XapakKTepa HKOJOTUYECKUX MpoOJieM U MyTew ux
pelieHus;

8) ajanTanumn K M3BMEHSIOIUMCS YCJIOBUSM COIUAIbHONH U NPUPOAHOI cpeabl:
— MOTPEOHOCTHh BO B3aMMOJICUCTBUU TIPHU BBHIMOJHEHUH MCCIICIOBAHUN U MPOEKTOB
(bu3UYeCKON HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

— TOBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePEe3 MPAKTUUYECKYIO JIESITEIIbHOCTB;
— noTpeOHOCTh B (DOPMUPOBAHWU HOBBIX 3HAHHWM, B TOM 4HcClie (POpMyIHUPOBAThH
U7Ieu, TIOHSTHUS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

— oco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUU W KOMIIETEHTHOCTEHW B 00JacTu
buzuky;

— IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUIA;

— CTPEeMJICHHE aHAJU3UPOBATh M BBISBISATH B3aMMOCBS3U IMPHUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCTIOIH30BaHUEM (PU3NUECKUX 3HAHU;

— OIICHKA CBOUX JICCTBUM C YU4ETOM BIUSHUS Ha OKPY>KAIOITYIO CPEAY, BOBMOXKHBIX
r100aIBHBIX MOCIICICTBHIA.

METAINPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS POTrpamMMBI 110 (PU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydgaromerocs OyayT copMHpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YUeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJIbHBIE  y4eOHBIC  JIEHUCTBUS,  PETYJIATHBHBIC
YHHUBEpCAIbHBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:

e BBIABISAThP MW XapaKTePH30BaTh CYIICCTBCHHBIC IPU3HAKU OOBEKTOB
(sIBJIEHUI);

e YCTAaHABJIMBATH CYIICCTBEHHBIM NMPHU3HAK KiIacCH(HUKAIMK, OCHOBAHMS IS
00001IIeHNs 1 CPAaBHEHHS,

e BBIBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS] B pacCMaTpuBaeMbIX (hakTax,
JTAHHBIX W HAOJFOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SBIICHUSM;

e BBIBIATH IPUUYUHHO-CJICACTBEHHBIE CBSI3U TPU HU3YYCHUH (HU3NUECKUX
SIBIICHUW U MPOLECCOB, JEJIaTh BHIBOJbBI C MCIIOJb30BAHUEM JICAYKTHUBHBIX U



WHAYKTUBHBIX YMO3aKIIOYCHHI, BBIIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
bU3UYECKUX BEIUYNH;

CaMOCTOATEIBHO BBIOUpATh CIOCO0 pelieHus yueOHoU (pusmueckoil 3agauu
(cpaBHEHHE  HECKOJBKMX BapMaHTOB  pEIIEHHs, BbIOOp Hauboiee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciie0BaTe/ILCKUE JEHCTBUS

HCITOJIB30BAaTh BOIMPOCHI KaK HUCCIeA0BaTEIILCKUM HHCTPYMCHT ITIO3HAHUA;

MMPOBOJAUTL IO CaMOCTOATCIbHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJI0KHbBIN
(I)I/ISI/I‘IeCKI/Iﬁ OKCIICPUMCHT, HEOOIBIIIOE HCCIICA0OBAHUC (1)I/ISI/IIICCKOI‘O SABJICHUA,

OIICHUBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TTOJTYYECHHYIO
B XOJI€ UCCJICIOBAHUS WJIM YKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYIHPOBATh 00OO0OIIEHUSI M BHIBOJBLI MO pe3ysibTaTaM
POBEAEHHOTO HAOIOICHMUSI, OTIBITA, UCCIICIOBAHNUS;

IIPOTHO3UPOBATH BO3MOXKHOE JabHEHIIIee pa3BUTHE HU3UIECKUX MPOIIECCOB,
a TaKXKe BBIJIBUTATh MPEJIOI0KEHUS 00 MX Pa3BUTHU B HOBBIX YCIIOBUSX U
KOHTEKCTax.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3jUYHbIC METOAbI, MHCTPYMCHTBI M 3alpPOChl NIPH TIOMCKE U
orbope wWHGMOpPMAMKU WU JaHHBIX C Y4ETOM TPEJIOKCHHON ydueOHOH
dusndecKol 3amaun;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITETFHO ~ BBIOMpaTh  ONTHMANbHYI  (opMmy  mpencTaBieHUs
MHPOPMAIUH U WLTIOCTPUPOBATH PEIIaeMbIe 3a/Ia4H HECIIO)KHBIMHU CXEMaMH,
ayuarpaMMamMu, HHOUW rpaduKoi U uX KOMOWHAIIUSMHU.

KommyHuKkaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

B X0Ji¢ OOCYXJeHHs y4eOHOro Marepualia, pe3yiabTaTOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMO TEMBI U
BBICKA3bIBATh WJICH, HAIICIICHHbIE HA pEIICHHE 3aJa4dl W TMOJIepKaHUE
0J1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTAaBJISITh CBOM CYXKJEHUS C CYKICHUSIMU JIPYTUX YYaCTHUKOB JUANIOTA,
0oOHapyKHUBATh PA3IMYUE U CXOJACTBO MMO3UIIHI;

BBIP@)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEACTABIATh PE3YyIbTAThl BBHITOTHEHHOTO (DM3MYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

MOHUMATh ¥ WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYaTbHON
paboThI IPU PEIICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBI;



MPUHUMATH 1IEJTM COBMECTHOU JCSATEIBHOCTH, OPTaHU30BBIBATH JICUCTBHS 110
e€ JTOCTIKEHUIO: PACIIPEACIIATh POJIA, 00CYXKIaTh MPOIECCHI M PE3yIbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTOJICH;

BBITIOJTHATH CBOIO YacTh PabOThI, TOCTHTas Ka4eCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOM JCHCTBUS C IPYTHMH WICHAMH
KOMAaH/IbI;

OIICHMBATh KA4YE€CTBO CBOETO BKJIaJa B OONIMH MPOIYKT IO KPUTCPHUSM,
CaMOCTOSATEIHLHO CHOPMYIMPOBAHHBIM yU4aCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIC AeHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUsAX, TPEOYIOMIMX IS
penieHust Gu3nIeCcKUX 3HAHUIM;

OpDUEHTHPOBATbCA B  PAa3IMYHbIX MOJAXOJaX NPUHATHS  PELICHUU
(MHIMBUIyaIbHOE, TPHUHATHE pEIICHUS B TpYIIe, MNPUHATHE PpEIIeHUN
TPYIIION);

CaMOCTOSATEIILHO COCTAaBJIATh AJTOPUTM pPEIICHHs] (PU3NYECKON 3a7auu WM
IUIaHA MCCIEAOBAaHUS C Y4YETOM MMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh MpeIaraéMble BApUAHThI PELICHMI;
JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLIECHUE.

CﬂMOKOHTpOJ’lB, AMOIHMOHAJIbHBIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYyalluU U TIpejjiaraTh IjaH €€ U3MEHECHUS,
OOBSICHATh  TPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKCHMs)  PEe3yJIbTaToOB
NEeSATEeIIbHOCTH, JaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBBI B JICSATEIBHOCTH (B TOM YMCJIE B XOJI BBINOJHECHUS
(hH3UIECKOT0 UCCIEOBAHUS WU IIPOCKTa) HA OCHOBE HOBBIX 00CTOSTEIIHCTB,
W3MEHUBIIUXCA  CUTyallMi, yCTAaHOBJICHHBIX  OMHUOOK,  BO3HHUKIIHMX
TPYJAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBUAM;

CTaBUThH ce€0s Ha MECTO JIPYyTroro 4ejioBeKa B XOJ€ CIopa WIM JUCKYCCHM Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYrOro;
IIPU3HABATh CBOE MPaBO HA OIMMOKY MPHU PeIIeHNN GU3NICCKUX 3a7ad WU B
YTBEPKICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JPYTOrO.

INPEAMETHBIE PE3YJIBTATBI

K xoHy 00yuenust B 7 Kiaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



WCIIOJIb30BaTh MOHITUS: (U3UUECKUE U XUMUYECKUE SIBJICHUS, HAOIIOeHUE,
AKCHEPUMEHT, MOJIEIb, THIOTE3a, €AUHUIIBI (DU3NYECKUX BEIUYHH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHUSA  BellecTBa  (TBEpHOE,  IKHUJIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JIBHKEHUE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
OpSMOJIMHEHHOE), TpaeKTopus, paBHOJCUCTByIoIAs cuia, aedopmarus
(ympyrasi, IiIacTU4ecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;
paznuuath siBieHus (qudQys3us, TEMIOBOE JBHXKEHHE YaCTUIl BEIECTBa,
paBHOMEpHOE  JBIDKCHHE, HEpPAaBHOMEpPHOE  JBHXKEHHE,  HHEpLus,
B3aMMOJICVCTBUE TEJ, PABHOBECHUE TBEPABIX TEJ C 3AKPEIUIEHHOW OCBHIO
BpallleHus, rnepeaada JaBieHusl TBEPABIMU TeJIaMU, )KUIKOCTIMU U ra3aMu,
atMoc(epHOE [1aBJICHHE, IUJIaBaHHUE TeJ, MPEBpaIlCHUsS MEXaHUYECKON
SHEPIruM) MO OIMUCAHHMIO MX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh  TPOSIBJICHUE  HW3YUYEHHBIX  (PU3MUECKUX  SBJICHUU B
OKPY’KaroIeM MUPE, B TOM YuCJe (PU3nUecKue sIBICHUS B IPUPOJIE: TPUMEPHI
JBIDKCHHSI C Pa3JIUYHBIMU CKOPOCTSIMU B JKMBOW M HEXHBOW MPUPOJE,
JEUCTBHE CUJIBI TPEHHUS B TPUPOJEC M TEXHUKE, BIUSHUE aTMOCHEpPHOTO
JTaBJICHUSI HA )KUBOW OpraHW3M, IJIaBAaHUE PBIO, phIUaru B TeJie YeJIOBEKa, IIPH
ATOM TMEPEBOAMTH MPAKTHYECKYI0 3a7ady B Y4YEOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUN;

OMKCHIBATh M3YUYCHHBIE CBOMCTBA TEN U (PU3MUYECKHUE SIBJICHUS, WCIOJb3YS
dbu3nveckue BeMYHHBI (Macca, 00BEM, IIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CpEIHSISA CKOPOCTh, CHJIa YIIPYTOCTH, CUJla TSXKECTH, BEC Tela, cuia
TpeHusl, AaBieHne (TBEPIOTO Tela, KUIKOCTH, T'a3a), BRITAJKUBAIOIIAS CUJIa,
MexaHudeckass paboTa, MOIMHOCTb, TIUIEUYO CHJIBI, MOMEHT CHIIBI,
KO3 (OUIIMEHT TOJE3HOTO JEHCTBUS MEXaHM3MOB, KHHETHYECKas U
NOTEHIIMANbHAS ~ JHEpPrusi), MpH ONHCAHUH TPABWIBHO TPAKTOBATH
(bu3MUECKHUl CMBICT UCIOJIB3YEMbIX BETUYMH, MX 0003HAUYCHHS M €IHMHUIIBI
¢u3nuecknx BENUYMH, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JIAHHYIO
Gu3NUeCKyl0 BEIMYMHY C JAPYTMMH BEJIMYWHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS U TIPOIECCHI,
UCIIONIb3YSl MpaBUJia CIIOXKEHUS CUJl (BIOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesna, MpaBWJIO paBHOBecUs pblyara (0Jioka),
«30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS] MEXaHUYECKON dHEPruu,
MpU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTeMaTH4eCKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBIICHUS, IIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyallUl MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATDH



MPUYUHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTh OOBSCHEHUE U3 1—2 JTOrHMYecKHuX
miaroB ¢ omnopoi Ha 1-2 H3y4eHHBIX CBOWCTBA (DU3UUYECKUX SIBICHUH,
(pU3HYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacyéTHbIe 3a1a4n B 1—2 1eMCcTBUS, UCIIOJIb3YS 3aKOHBI U (DOPMYIIbI,
CBs3bIBaIONINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBUS 3aJa4u
3aMMChIBaTh KPATKOE YCJIOBHUE, MOJCTaBIATh (DU3UUYECKHUE BEIUYUHBI B
GopMynbl W TPOBOAUTH pacy€Thbl, HAXOJUTh CIPABOYHbIC JaHHBIC,
HEOOXOIMMBIE JUIs pEIICHUS 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD MOJIYYEHHOM
(bu3nuecKoi BEeTUYUHBL;

pacno3HaBaTh MIpOOJEMBbI, KOTOPbIE MOXXHO PpEIIUTh MpU TOMOUIU
(¢u3nUecKrX METOJ0B, B OMHCAHUM WCCIEAOBAHUS BBIJCISATH MPOBEPIEMOE
npeanonoxenue (TUoTesy), pa3iuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIH
pe3yNbTaT, HAaXOJIWUTh OMIMOKM B XOJE€ OINbITA, JAENaTh BBIBOJALI IO €r0
pe3ynbTaTam;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBJICHUN WU (PU3UUECKUX
CBOMCTB Teln: (GOpMYIMpPOBATH MPOBEPAEMBIC MPEANOIOKEHUS, COOUpaTh
YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpyAOBaHMS, 3alUCHhIBATH XOJ ONbITA U
(bopMynHpOBaTH BHIBOJBL

BBITIOJHSATH MIPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Telia, 00bEMa,
CWIbl M TEMIIEpaTypbl C HCIIOJIB30BAHUEM aHAJIOTOBBIX M IHM(PPOBBIX
npuOOpOB, 3alMChIBaTh IOKa3aHWS MPUOOPOB ¢ Yy4ETOM 3aJlaHHOU
a0COJIFOTHOM TOTPENTHOCTH U3MEPECHUN;

IPOBOAUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DPU3MYECKOW BEIWYUHBI OT
IpPYrol ¢ UCIHOJIB30BAHUEM MPSIMBIX HU3MEPEHUN (3aBUCHUMOCTH IIYTH
PAaBHOMEPHO JIBUXKYILETOCS Tela OT BPEMEHU JBUKEHUS Teja, CUIIbI TPEHUS
CKOJILKEHHsSI OT Beca Tella, KadecTBa OOpabOTKM TOBEPXHOCTEH Tel H
HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIONIAJAN COINPUKOCHOBEHUS TE€J, CHUJIbI
YOPYrOCTH OT YIJIMHEHHS TPYKHUHBI, BBITAIKUBAIOMIEH CUJIBI OT 00BEMA
NOrpYKEHHOM YacTH TeJla U OT IUNIOTHOCTHU JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Te€la, OT INIyOMHBI, HA KOTOPYIO IOTPY>KEHO TEJIO, YCJIOBHIA
IUIaBaHUsI TEJ, YCIOBUI paBHOBECUSl pblyara M OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUU Y4€OHOTO UCCIEAOBaHMS, COOMPATh YCTAHOBKY U BBHITIOJIHSTH
WU3MEpPEHUs, CJeays NPEIJIOKCHHOMY TUIaHy, (UKCUPOBATh PE3yJIbTaThI
MOJTYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIUYMH B BHUJAE MNPEIJIONKEHHBIX
TaOJUIl ¥ TPpaUKOB, AEIATh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;
MPOBOJUTh KOCBEHHBIE W3MEpPCHUS (U3MYECKUX BEIUYHH (TUIOTHOCTH
BEILECTBA KUJKOCTH U TBEPAOTO TeJa, CHJIa TPEHUSI CKOJIBKEHUS, TaBICHUE
BO3/1yXa, BHITAJKUBAIOIIASI CUJIA, IEUCTBYIONIAs HA TOTPYKEHHOE B 5KUIAKOCTh
Ten0, KOA(PUIUEHT MOJE3HOTr0 AEHUCTBUS MPOCTHIX MEXAHU3MOB), CIEAys



MPEIIOKCHHOW WHCTPYKIIUUA: TIPU BBIMOJHEHUU W3MEPEHHA CoOUpaTh
OKCIIEPUMEHTAIbHYI0O YCTAHOBKY H BBIYUCIATH 3HAYEHHE HCKOMOM
BEJTUYHUHBL;

coOJI01aTh MpaBUjia TEXHUKH 0€30MacHOCTU MpU padoTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh IPUHITUIIBI ACHCTBUS MPUOOPOB U TEXHUIECKHUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOIIAIOIINECs COCYABl, OapoMeTp, phIyar,
TIOJIBFDKHBIN M HETIOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh  MPUHIUIBLI  JEHCTBUS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMHCaHHUA (B TOM YHCIIE:
NOJIINITHAKHA,  yCTPOWCTBO  BOJOMPOBOAA, THIPABIMYECKUH  Tpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOI HACOC, apEOMETP), UCTIONB3YS 3HAHUS O
CBOMCTBaxX (hM3MUECKUX SIBJICHUH M HEOOXOAMMBIE (DM3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPHUBOJUTH IPUMEPHI (HAXOUTh UH(HOPMAITUIO O IPUMEPax) MPaKTHICCKOTO
UCIIOJIb30BaHUS (DU3UYCCKUX 3HAHUH B IOBCEIHECBHOW JKHM3HU JUIS
oOecrniedeHunst 6€30IMaCHOCTH TP OOPAICHUN C TIPUOOpPaMH B TEXHUISCKUMHU
yCTPOWCTBaMHU, COXPAaHEHUS 3/IOPOBBS M COOIFOJIEHUSI HOPM IKOJIOTHIECKOTO
MIOBE/ICHMSI B OKpYKAIOIIeH cpelie;

OCYHIECTBJISITh OTOOP HMCTOYHHUKOB HH(popManuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM MOUCKOBBIM 3alPOCOM, Ha OCHOBE MUMEIOLIUXCS
3HAHMM W TyTEM CpPaBHEHMS] PA3IMYHBIX HMCTOYHUKOB  BBIICIATH
uH(GOpMAIIMIO, KOTOpas SBISETCA MPOTHUBOPEYMBOM WIU MOXKET OBIThH
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TPH BBITIOJHEHUU YYEOHBIX 3alaHU HAYYHO--TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEPKaHMS, CIIPABOYHBIE MAaTE€PUANIbI, PECYPCHI
cetu UWHTepHeT, BiajgeTh NpUEMaMU  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE KpAaTKWE MUCHMEHHBIE W YCTHBIE COOOIEHWs Ha
OCHOBE 2—3 MCTOYHHMKOB HMH(OpMAIMU (PU3MUECKOTO CONEPIKAHHS, B TOM
quclie MyOJuYHO JeNaTh KpaTKue COOOIICHHS O pe3yabTaTaX MPOEKTOB HUITU
y4eOHBIX HCCIEAOBAHHMA, MPU ATOM TPaAaMOTHO HCIIOJB30BATh W3YUYCHHBIH
NOHSITHWHBIA ammapaT Kypca (HU3WKH, COMPOBOXKIATH BBICTYIUICHHUE
Mpe3CHTAlNEN;

IpH BBIMIOJTHEHUW YYEOHBIX TIPOEKTOB M WCCJICJAOBAHHUNA PACTIPEACISThH
00SI3aHHOCTH B TPYMNIlE B COOTBETCTBUM C TIOCTABJICHHBIMHU 3aJja4aMH,
CIeNUTh 3a BBHINIOJHEHWEM IUTaHA JEHCTBUI, aJeKBAaTHO OICHUBATH
COOCTBEHHBIH  BKJaJA B  JICATEIBHOCTh  TPYINIBL,  BBICTPAWBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIUX.



K xoHny o6yuenust B 8 kiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JBUIKECHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
aMmopdHbIe Teja, HACHIIIIEHHBIN U HEHACHIIICHHBIN Tap, BIaXKHOCTh BO3/yXa,
TEeMIIepaTypa, BHYTPEHHsISI DHEPrus, TEIUIOBOM JBUTATENb, JIEMEHTApHBIN
AIEKTPUUYECKUI 3apsij], SJIEKTPUUECKOE IOJIe, MPOBOJHUKH U JAUAJICKTPUKH,
ITOCTOSIHHBIN AJIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;

paznuuath sIBJICHUs (TEIJIOBOE pacHIMpeHUEe W CKaTue, Terionepesaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHUE, KAMWUIAPHBIC SIBJICHUS, HUCIApeHUe,
KOHJICHCAIIUS, TUIABJICHUE, KpHUCTa/uiu3anusi (OTBEpJeBaHUE), KHUIICHUE,
Terionepeaayda (TerIonpoBOIHOCTh, KOHBEKIIUS, U3IIYUCHUE), dJIEKTPU3AIUs
TE€J, B3aUMOJICUCTBUE 3aps/IOB, JEUCTBHS JICKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aUMOJCHCTBUEC MarHUTOB, JICMCTBHE MArHMTHOTO TIOJS Ha
MPOBOJIHUK C TOKOM, DJJICKTPOMArHUTHAsT WHAYKIMS) TIO OMHUCAHUIO X
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JTaHHOE
¢dusnueckoe SBICHUE;

pacrio3HaBaTh  TPOSIBJICHWE  W3YYEHHBIX  (HU3WYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM 4HClIe (PU3UYECKUE SBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUE U KallWJIJISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIIIIBI
B npupoje, uznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI,
oOpa3oBaHHWE€ pOCHI, TyMaHa, HHEs, CHEra, DJJIEKTPUUYECKUE SIBICHHUS B
aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMJIH,
Ipeid MONFOCOB, POJIb MATHUTHOTO TOJS U1 JKU3HHU Ha 3emiie, MOJSpPHOe
CUSIHUE, TIPH 9TOM NIEPEBOUTH IPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIACIATh
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUM;

OMKCHIBATh M3YUYCHHBIE CBOWCTBA TEN U (PU3MUYECKHUE SIBJICHUS, WCIIOJb3YS
dusznueckre BENWYUHBI (TEMIEpaTypa, BHYTPEHHSIS JHEPTUs, KOJIUYECTBO
TEIJIOTHI, y/IeJIbHAS TEII0EMKOCTh BEILIECTBA, YAEIbHAS TEIJIOTA TUIABICHUS,
yZelibHas TeIIoTa napooOpa3zoBaHus, y/IeJbHAS TEIJIOTa CTOPaHuUs TOILINBA,
K03 (OUIIMEHT TOJIE3HOTO JECWCTBHS TEIUIOBOM MAIIWHBI, OTHOCHTEIbHAS
BJIQXXHOCTh BO3AyXa, JJEKTPUUECKUW 3apsil, CHJIa TOKa, AJIEKTPUUYECKOE
HAIPSKEHUE, COMPOTUBIICHHE MPOBOJHUKA, YIEIbHOE COMPOTUBJICHUE
BEIllECTBa, pabOTa M MOIIHOCTh BJEKTPUYECKOTO TOKa), MPU ONHCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI UCIOJb3YEMBIX BEJIMYHH,
0003HaueHUsI W EIUHUIBI (U3MYECKUX BEJIMYWH, HAXOIUTh (OpMYyIHI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO0 BEIUYHMHY C JPYTMMU BEITUYHMHAMM,
CTPOUTH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIUYUUH;



XapaKTepu3oBaTh CBOWCTBA T, (U3UYECKHUE SBICHUS U TMPOILECCHI,
WCMOJIb3ySl OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO--KUHETUUYECKOW TEOPUH
CTPOCHHMS BEIIECTBA, MPHUHIMII CYMNEPHO3ULIMK TOJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa g ydacTKa IeNH, 3aKOH
Jlxoynsa—JleHna, 3aK0OH COXpaHEHHUsI YHEPTUHU, [P ATOM JABaTh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA U 3aIMMCHIBATH €T0 MaTEMAaTUYECKOE BBIPAKEHUE;
OOBSICHATh (PU3MUECKUE TMPOIECChl M CBOWCTBA T, B TOM 4YHCJIE U B
KOHTEKCTE CUTYallul TMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHUE U3 1—2 JOTUUYECKUX
IaroB ¢ omnopol Ha 1-2 H3y4YEHHBIX CBOMCTBA (HU3MYECKUX SIBICHUM,
(bU3UYECKUX 3aKOHOB UJTH 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/1aud B 2—3 MEUCTBUS, UCTIONB3YS 3aKOHBI U (hOPMYJIBI,
CBs3bIBaIONINE (PU3MUYECKHE BEIMYHUHbBI: HA OCHOBE aHaJIM3a yCIOBUS 3aJa4u
3alMChIBaTh KPATKOE YCIIOBUE, BBISIBIISITh HEJJOCTATOK JIAHHBIX JJISl PEIICHUS
3a/1a4M, BBHIOMpaATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC Il €€ pellIeHus,
POBOJIUTH PAcy€Thl W CPaBHUBATH IOJYYEHHOE 3HaueHUE (HU3NUECKOU
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MpPOOJIeMbl, KOTOPbIE MOXHO pEIIUTh TPU TTOMOIIH
¢u3MUecKuX METOJ0B, WCIOJIb3Yysl OIHUCAHHE HCCIEA0OBAHMS, BBIICIATDH
IPOBEPSIEMOE  MPEAIOJIOKEHNE, OLEHMBaTh IPABHIBHOCTh  MOPSJIKA
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (DU3UUECKUX SBJICHUN WU (PU3UUECKUX
CBOMCTB Tel (KanWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €T
0o0BéMa, Temreparypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HArpeBaHUs IMPHU
U3JIyYEHUU OT L[BETA U3JIyYarollen (IMOrIomaroieil) HOBEpXHOCTH, CKOPOCTh
UCIIapEHUs BOJBI OT TEMIIEPATYPHI KUJIKOCTH U IJIOIIAAN €€ TOBEPXHOCTH,
ANEKTpU3alus Tel W B3aUMOJCHUCTBUE  BJIEKTPUUYECKUX  3apAJIOB,
B3aMMOJICICTBUE MOCTOSHHBIX MAarHUTOB, BU3YaJIU3aLUsl MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MarHuTOB, IEMCTBHUSI MATHUTHOTO I10JI1 HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATEINSI IOCTOSSHHOTO TOKA):
dbopMynHpoBaTh MPOBEpPSIEMbIC MPEATONOXKEHUS, COOUPATh YCTAHOBKY W3
IPEITIO)KEHHOTO 000pYI0BaHMsI, OMUCHIBATH XOJ OMbITa U (HOPMYTUPOBATH
BBIBO/IBL;

BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIEPATYPhbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/1yXa, CHJIbI TOKA, HATIPSHKEHUS C UCTIOIh30BAaHUEM aHAIOTOBBIX TPHOOPOB
U JATYUKOB (PU3MYECKUX BEIIMYMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUH C
y4€TOM 3aJJaHHON a0COIOTHOM NMOTPELIHOCTH;

MIPOBOJIUTH UCCJEAOBAHUE 3aBUCUMOCTU OJHOM (DU3UYECKOW BEJIMYUHBI OT
IpYyrol ¢  HUCIOJB30BAaHUEM  MOPSIMBIX  U3MEPEHUH  (3aBUCHUMOCTD



COTIPOTHBIICHHUS MPOBOIHHUKA OT €T0 JJTUHBI, TIJIOMIA U TONIEPEUHOTO CCUCHHUSI
U yIETHLHOTO COMPOTHUBJICHUS BEIIECTBA IMPOBOJHMUKA, CHIIBI TOKA, UAYIIETO
yepe3 TMPOBOJHUK, OT HANPSOHKEHUS HA TMPOBOJHHUKE, HCCIEIOBAHUEC
MOCJICIOBATEIPHOTO W MapajuIeIbHOTO  COCAWHEHWW  TPOBOJIHHUKOB):
TUTAHUPOBATH UCCIICIOBaHNE, COOMPATh YCTAHOBKY U BBITIOJNHATH H3MEPCHHUS,
cienys TPEIJIOKCHHOMY TUIaHy, (DUKCHUPOBATh PE3yJbTaThl IMOJyYEHHOMN
3aBUCUMOCTH B BHJIC TAOJHII U TPAQUKOB, JCNIaTh BHIBOJBI IO PE3yIbTaTaM
UCCIICIOBAHUS;

NPOBOJAUTL KOCBCHHBIC W3MEPCHHS (PHU3NYCCKUX BeIWYUH (yACIIbHAS
TETIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE IMPOBOJIHUKA, pab0OTa U MOIITHOCTH
ANEKTPUYECKOTO TOKA): TTAHUPOBATH U3MEpEHUS, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJICAYs TNPEII0OKEHHON WHCTPYKIMH, U
BBIYHCIISATh 3HAUCHHUE BEIMYUHBI,

coOJTI01aTh MpaBUjia TEXHUKH OE30MacHOCTH MpHU paboTe ¢ JTabopaTOPHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh NPUHIUIBLI  JACHCTBUS  HW3YYCHHBIX IMPUOOPOB |
TEXHHYECKUX YCTPONCTB C ONMOPOH Ha MX OMHCAHMS (B TOM YHCJC: CHCTEMa
OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJbLTMETP,
CUETYMK DIIEKTPUYECKOW DHEPruH, dIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), ANEKTPUUYECKHE
PEIOXPAHUTEIH, IJIEKTPOMArHUT, JIEKTPOBUTATENb MMOCTOSHHOTO TOKA),
UCIIONIb3Yd 3HAHMSI O CBOMCTBaX (DU3MYECKUX SBICHUN U HEOOXOIUMBIE
¢dusznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh TIPOCThIE TEXHUYECKHUE YCTPOHMCTBA U U3MEPHUTEIbHbBIE
npuOOPHI MO CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETp, TUTPOMETpP, JABUTATENh BHYTPEHHETO CrOpaHHs,
AJNIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUECKUX Iened C
MOCIIEIOBATEIIbHBIM U TAPAJIJICIBHBIM COSIUHEHUEM JJIEMEHTOB, Pa3Hyast
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJICKTPUIECKUX IIECTICH;

IPUBOUTH IPUMEPHI (HAXOIUTh HHHOPMAIUIO O IPUMEPAX) MPAKTHUECKOTO
UCTIONIb30BaHUS  (DU3UYECKUX 3HAHUM B TOBCEIHEBHOW JKU3HU JUIS
oOecrieueHust 6€30MaCHOCTH MPHU OOPAIICHUH C MPUOOPAMU U TEXHUUECKUMHU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbS U COOIOACHHS HOPM DKOJIOTHIECKOTO
MTOBEJCHUS B OKPYKAIOIIEH CPEE;

OCYIIECTBIISITH MOMCK HH(pOopMaIuu GU3nIeckoro coaepxkanus B MHTepHETE,
HAa OCHOBE HMEIONIMXCA 3HAHUKW W TyTEM CpPaBHEHUS JOMOTHHUTEIBHBIX
MUCTOYHUKOB BBIJCIATh HHPOPMAIHIO, KOTOpask SBISETCS MPOTHUBOPEUUBOM
WJIA MOXKET OBITh HEJJOCTOBEPHOI;



MCIIONIb30BaTh MPH BBITIOJIHEHUU yUYEOHBIX 3aJaHUl HAyYHO--TIOMYJISPHYIO
AUTEpaTypy (PU3NUIECKOTO COJACpP)KAHUS, CIPABOYHBIC MATEPHAIBI, PECypPCHI
cetu VHTepHer, BnageTh NpuéMaMu  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(YOpPMALUHU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W KpPATKHUE YCTHBIE COOOIICHHS,
0000mass uHGOpPMALUIO W3 HECKOJBKUX HCTOYHUKOB (PUBHUECKOTO
COJIepKaHusl, B TOM YHUCIIE MyOJUYHO MPEACTABIATh Pe3yabTaThl MPOCKTHON
WA UCCIIEIOBATEIBCKON MEATEIBHOCTH, MIPH 3TOM TPaMOTHO MCIOIB30BaTh
U3yYeHHBI TOHATHHHBIA ammapar Kypca (H3HKH, CONPOBOXKAATH
BBICTYIUICHUE TIPE3CHTAIICH;

NPy  BBITIOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIeAOBaHUN (pu3mueckux
IPOIIECCOB  PACTIPEACNATh OOS3aHHOCTH B TPYIINE B COOTBETCTBHH C
MOCTaBJICHHBIMHU 3aJ]a4aMU, CJICIUTh 32 BBINIOJHCHHEM IJIaHa NEeHCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKIaa B
JeSTeNbHOCTD TPYIIBI, BEICTPAaUBAaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOH(QIUKTHL.

K xoHiy o0yuenust B 9 kiacce npeIMeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCII0JIb30BATh MTOHATHUS: CUCTEMA OTCUYETA, MaTepUalIbHas TOUKa, TPAEKTOPUS,
OTHOCUTEIBHOCTh MEXaHHUYECKOTOo JIBIKEeHMs, Jnedopmarus (ympyras,
IUTACTUYECKasl), TPEHUE, [IEHTPOCTPEMHUTENbHOE YCKOPEHUEe, HEBECOMOCTh U
Neperpy3ku, LEHTP TSIKECTH, aOCOJIIOTHO TBEPAOE TENO, IEHTP TIKECTH
TBEPAOrO TeEJa, PAaBHOBECHE, MEXaHWYECKHWE KOJeOaHUS W BOJHBI, 3BYK,
uHGpa3ByK W yIObTPa3BYyK,  JJICKTPOMAarHWTHBIE  BOJIHBI,  IIKajia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TalbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUsl M TIOTJIONICHUS, anb(da-, 0eTa- 1 raMMa-u3IIy4eHUs, U30TOIIbI,
sJIepHAasl PHEPreTUKa;

paznuyath SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE TPSIMOJMHEWHOE JBUKEHUE, CBOOOTHOE
NaJICHUE TEJ, PABHOMEPHOE ABH)KEHUE II0 OKPYKHOCTH, B3aWMOJCHCTBHUE
TEJ, PEaKTUBHOE MBHKEHHUE, KoJieOaTeNbHOE IBMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJICOAHMS), pPE30HAHC, BOJHOBOE JBHIKEHHE, OTPAXKEHUE
3ByKa, NPSMOJMHEMHOE PACHPOCTPAHECHHUE, OTPAXKEHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3jIoKEHHE OEeJIoro cBera B
CIIEKTp U CJIO)KEHHUE CIEKTPAIBHBIX LIBETOB, IUCIIEPCHSI CBETA, ECTECTBCHHAS
PaaMOaKTUBHOCTh, BOZHMKHOBEHHUE JIMHEHYATOrO CIEKTpa H3IyYEHHs) IO
ONMCAaHUI0O HX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;



pacno3HaBaTh  MPOSIBIEHUWE  M3YYEHHBIX  (PU3WYECKUX  SABJICHUH B
OKpYXaoleM MUPE (B TOM YKclie PU3NYECKUE SBJICHUS B IPUPOJE: PUITUBBI
U OTJIMBBI, JBH>KeHUE I1aHEeT COJIHEYHOM CHUCTEMBI, PEAKTHUBHOE JIBHUKEHUE
KUBBIX OPraHW3MOB, BOCIIPUSTHE 3BYKOB YHWBOTHBIMHU, 3EMIICTPACEHUE,
CEHCMMYECKUE BOJIHBI, I[yHAMH, 3XO0, LIBETA TE€Jl, ONTUYECKHUE SIBICHUS B
npupoje, OMOJOTHYECKOe JEWCTBHE BHAMMOIO, YIbTPa(pUOIETOBOIO H
PEHTI€HOBCKOTO  W3JIyYeHHWI, €CTEeCTBEHHbIH  paJUOAKTUBHBIA  (OH,
KOCMHMYECKHE JIyYH, PAaJUOAKTHUBHOE H3JIYYEHHE IPUPOIHBIX MHHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX M3JYYEHHM HA OpraHU3M 4YeJOoBeKa), MpU 3TOM
NEPEBOJIUTh MPAKTUYECKYIO 3a7adyy B y4eOHYIO, BbIIENATh CYIIECTBEHHbIC
CBOMCTBa (MpU3HAKH) PU3HUECKUX SBIICHUMH;

OMKCHIBATh M3YUYEHHbIE CBOMCTBA TeNl U (PU3MYECKHUE SIBJICHUS, HCIOJb3Ys
¢usznueckre BeIWYUHBI (CpelHAsT M MIHOBEHHAash CKOpPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHME, IEPEMEIICHHE, MyTh, YIJIOBas
CKOpPOCTb, CHWJIA TpPEHUS, CUJA YIPYrOCTH, CHUJIa TSHKECTH, YCKOpPEHHUE
CBOOOJHOrO TMaJieHus, BeC Tella, HMIYJIbC Tela, WMIYJIbC CHJIbI,
MexaHuueckass paboTa W MOIIHOCTb, MOTEHIMAJIbHAS JHEpPrusi TeJja,
NOJHATOTO HaJ TMOBEPXHOCTHIO 3EMJIM, MOTEHIMAIbHAS SHEPIUs CHKaTOU
IIPY>KUHBI, KHHETUYECKasl JHEPIUsl, TIOJIHASL MEXaHUYECKAsl YHEPIusl, EPUO.T
U 4YacToTa KoJjieOaHWM, NJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA,
CKOpPOCTh CBE€Ta, II0Ka3aTesib IMPEJIOMJIEHUSI Cpellbl), TpPU OMHCAHHUU
NPaBWIBHO TPAKTOBATh (U3MYECKUN CMBICT HCIOJIb3YEMbIX BEJIMYHH,
0003HaYeHUsT U E€IUHULIBI (U3UYECKUX BEJIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIONINE JMAHHYIO (DU3MYECKYIO0 BEIUYMHY C JAPYTMMU BEITUYHMHAMM,
CTpOUTH TpavKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (U3MYECKUE SBICHUS U TIPOIIECCHI,
UCIIONIb3YSl 3aKOH COXPAaHEHUs DSHEPIrUM, 3aKOH BCEMHUPHOIO TITOTEHUS,
MIPUHLNI CYTIEPIO3ULIMU CUJI, IPUHIUIT OTHOCUTEIIBHOCTH [ anuiiesi, 3aKOHBI
HproToHa, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS
CBETAa, 3aKOHBI COXPAHEHUS 3apsA0BOIO M MAacCCOBOTO YMCEN IPHU ANEPHBIX
peakuusx, MpU D3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKoHa U
3aIMChIBaTh €r0 MATEMAaTHUYECKOE BBIPAXKEHUE;

OOBSCHATh (PU3UYECKHE IPOLECCHl W CBOICTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallui MPAKTHKO-OPUEHTHUPOBAHHOIO XapakKTepa: BBISABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ Omopod Ha 2-3 W3YYEHHBIX CBOWCTBA (DHU3MYECKUX SIBICHUH,
(Gu3nYeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THble 3aJja4u (OMUparoIIUecs: Ha CUCTEMY U3 2—3 ypaBHEHUN),
WCIIOJb3Ys 3aKOHBI U (OPMYJIbI, CBA3bIBaIONIUE (PU3NUECKUE BEIIMYUHbBI: HA



OCHOBE aHaIM3a yCIOBHS 3aJlaydl 3allMChIBaTh KPATKOE YCIOBHE, BBISBISTH
HEJIOCTAIOIINE UM W30BITOYHBIE JAHHbBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIC JJisi  pPELICHHUs, TMPOBOJUTH pacué€Thl U  OIICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHS (PU3UIECKON BEITHUNHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH OMOIIH
(U3NYECKUX METOAOB, HCIONB3ysS OINHCAHWE WCCIEAOBaHUSA, BBIACIATH
NpoBepsieMOe  TPEANOJIOKEHHE, OICHMBATh MPAaBHIBHOCTH  MOpPSIKA
IPOBEACHUS UCCIEA0BAHNS, IETaTh BBIBObI, HHTEPIIPETUPOBATH PE3yIbTaThI
HaOJIFOJICHUH U OIBITOB;

HPOBOJIUTH OTBITHI IO HAOIOIEHUIO (PU3UYECKHX SBICHUHN W (PU3NIECKIX
CBOWMCTB TeNl (M3y4eHHE BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS
SHEpPrUH, 3aBUCHUMOCTh MEpHOAa KOJICOAHWH MPYKWHHOTO MAasTHHKA OT
MacChl Tpy3a 1 )KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTH OT aMILTUTY/ bl MAJTBIX
KoJIeOaHUH, MPSAMOJIMHEHHOE PacCTIpOCTPaHEHHE CBETa, PA3JIOKEHHUE Oeoro
CBETa B CIEKTp, M3yUYEHHE CBOWCTB HM300paKE€HUS B IJIOCKOM 3€pKajie U
CBOMCTB HM300paK€HUS TpeaMeTa B COOWparomield JuH3e, HaOJIIoJCHHE
CIUTOIIIHBIX ¥ TUHEHUATHIX CIIEKTPOB U3ITYUCHHS): CAMOCTOSATEIIBHO COOUPATh
YCTaHOBKY M3 M30BITOYHOTO Habopa 000py0BaHus, OMUCHIBATH X0/ OTIBITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO0 TMPSMBIX H3MEPEHH, OIpeaesnss
CpelHee 3HauyeHHE H3MepsieMOl BeIMYMHBI ((POKYCHOE pacCTOSIHHE
cobuparorieii  JUH3BI), OOOCHOBBIBATH BBIOOpP cCIOCOOa HW3MEpEHUs
(u3MepuTenbHOTO Mpudopa);

IPOBOAUTH HUCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYHH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBHCHUMOCTb IyTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaIbHOU CKOPOCTH, IEPHO/Ia KoJieOaHU !
MaTEMaTUYECKOTO MAsTHUKA OT JYIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKECHUS
CBETa OT YIJIa MaJCHUS U yTJia MPEJIOMIICHUS OT YIJIa aJeHus ): IJIaHUPOBATh
UCCIIEJIOBAHNE, CaMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (PUKCHUPOBATH
PE3YNBTATHI OTYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIIMUMH B BUJIE TaOIHUI]
U TpaUKOB, JIeTIaTh BBIBOJIBI TI0 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHHUS (PU3NYECKUX BETUUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tela TpU PaBHOYCKOPEHHOM JIBKEHHH, YCKOPEHHE
CBOOOMHOTO TMAACHMs, >KECTKOCTh MPYXKHUHBI, KOIP(PUIUEHT TpEeHUs
CKOJILKCHMsI, MeXaHudeckas paboTa W MONIIHOCTh, YacTOTa W TEPUOJ
KoJIeOaHM MaTeMaTHIECKOTO M MPY>KUHHOTO MasTHUKOB, OTNITUYECKAs CUJIa
coOuparomel JIUH3bI, PaTuO0aKTUBHBIN (DOH): TUTAHHUPOBATH H3MEPCHUS,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOTHITH H3MEPEHUS, CIICTYSI
MPEIIOKCHHON ~ MHCTPYKIIMW, BBIYUCIATH 3HAYEHWE  BEIMYUHBI U



aHAJM3UPOBATH MOJTYUYEHHbBIEC PE3YJIbTAThl C YUETOM 3aJaHHOM MOTPEIIHOCTU
U3MEpPEHUN;

e cOOMIOAaTh NpaBWJIa TEXHUKU O€30MACHOCTH MpH padboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

e pa3IMYaTh OCHOBHBIC TMPU3HAKK M3YYEHHBIX (DU3NYECKUX MOJETCH:
MartepuaabHas TOuka, abCOMIOTHO TBEPIOE TEI0, TOYCHUHBIM HCTOUYHUK CBETA,
Jy4, TOHKAs JIMH3a, IUIAHETapHAas MOJENb aToMa, HYKJIOHHas MOJEIb
aTOMHOTO S7Ipa;

e XapakTepHu30BaTh MPUHIMIBI  JEUCTBUS  U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmnucaHus (B TOM 4YHUCITE:
CIIUJIOMETP, TaTUYMKH TMOJI0KEHUSI, PACCTOSIHUS U YCKOPEHUS, paKeTa, 9X0JI0T,
OUYKH, Tmepuckor, doToanmnapar, ONTHYECKUE CBETOBOIbI, CHEKTPOCKOII,
JO3UMETp, KaMepa BunbcoHa), UCTIONB3Ys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SIBJICHUN U HE0OX0ouMble (PU3NUECKUE 3aKOHOMEPHOCTH;

e HCIOJIb30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH HM3YUYCHHBIX TEXHHMYECKUX
YCTPOUCTB, U3MEPUTEIIBHBIX MPUOOPOB M TEXHOJOTHUYECKUX MPOIIECCOB MPHU
penieHny yaeOHO-MPaKTUIECKUX 3a/1a9, ONTUYSCKUE CXEMBI JJIsl TOCTPOSHUSI
n300pakeHUH B IJIOCKOM 3€pKaJie U COOMparole JTNH3E;

e TPUBOAUTH MPUMEPHI (HAXOAUTHh UHPOPMALIUIO O TPUMEPAX) TPAKTUIECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHUM B TOBCEIHEBHOW JKM3HU IS
oOecrieueHusi 6€30MaCHOCTH MPHU OOpAIIeHUH C MPUOOPAMU U TEXHUUYECKUMHU
YCTPOMCTBAMU, COXpPAHEHUS 3I0POBbsI 1 COOTIOACHUS HOPM SKOJIOTHYECKOTO
NOBEJECHUS B OKPY’KarOIIEH Cpeae;

e OCYIIECTBISATH MOUCK MHGOpMaLNK Pu3ndeckoro coaepxanus B MlaTepuere,
CaMOCTOATENIbHO  (QOPMYNIUPYs] TOUCKOBBIA 3alMpoc, HAXOIUTh MYTH
OTIpEJICICHNs] JIOCTOBEPHOCTH TOJNYYEHHOM MHQPOpMAllMM Ha OCHOBE
UMEIOIINXCS 3HAHUHN U JOMOJHUTEIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TIPH  BBIMOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISIPHYIO
TuTeparypy (pusmdeckoro comepaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WuTtepHer, Bmamerp mnpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3daBaTh COOCTBEHHBIE TIHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
uHMOpPMAITMN U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOINIHO
MPEACTABIATh PE3YIbTATHI MPOESKTHOM WM UCCIE0BATEIBCKON NEATeIbHOCTH, IPU
3TOM TPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM IOHSATUWHBIN anmapar u3y4aemMoro
paznena (UMK W COMPOBOXKIATh BBICTYIUIEHHE TMpPE3EHTalHel ¢ ydéToM
0COOEHHOCTEN ayJUTOPUHN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudgpossbie)
n/n NPorpamMmbl Bcero 0; TPOJBHLIC p ;KTquCKHe o0pa3oBaTejibHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
bubmmoreka [{OK
- 2 0 0
11 Pusnia - HayKa 0 pupose https://m.edsoo.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 Dr3HUCCKUE BETUTHHEL https://m.edsoo.ru/7f416194
N bu6moreka [IOK
2 0 1
1.3 EcrecTBeHHOHAaY4HBIN METOJ IO3HAHUS https-//m.edsoo.ru/7f416194
Hroro 1o pasueny 6
Pasznes 2. IlepBoHayasibHble CBEIEHUS 0 CTPOEHUH BellleCTBA
bu6moreka [IOK
1 0 1
21 Crpoetine BeimecTsa https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMOACHCTBHE YaCTHUII ) 0 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 0 0
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA hitps://m.edsoo.ru/7f416194
Hroro mo pasueny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3 0 0
3.1 Mexarmteckoe ABIOkeHTe https://m.edsoo.ru/7f416194
bubmuorexka [JOK
4 1
32 Mnepups, Macca, INIOTHOCTS 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Cuna. Buzpl cin https://m.edsoo.ru/7f416194
Hroro 10 pazaeny 21




Pa3nea 4. /laBinenune TBEPABIX TeJl, dKUAKOCTEH H ra3oB

41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 0 bubnmoreka [JOK
' TEJIaMHU, )KUIKOCTSIMH 1 Ta3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
5 0
4.2 Jlasnenue xuaKoctn https://m.edsoo.ru/7f416194
bubmmoreka [{OK
6 0
4.3 ATMOCGhEpHOS JIaBIICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [JOK
’ B HUX TE€JIO https://m.edsoo.ru/7f416194
HWroro o pasueny 21
Pa3nes 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
3 1
5.1 Pabora n momHoCTR https://m.edsoo.ru/7f416194
bu6moreka [IOK
5 1
32 Tpoctbie mexanu3mb! https://m.edsoo.ru/7f416194
bu6moreka [IOK
4 1
>3 Mexasirieckas SHeprus https://m.edsoo.ru/7f416194
Hroro mo pasueny 12
Pe3sepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12




8 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudgpossbie)
B NPorpamMmbl Bcero 0; TPOJTLHBIC p ;KTquCKHe o0pa3oBaTejibHbIE
padoTsI padoThI pecypebi
Pasnen 1. TensoBble siBIeHUs
. bubmmoreka [IOK
. 7 0 0
I CTpoeHue u CBOHCTBA BemecTBa https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
) 21 1 5
1.2 Terobie nporecch! https://m.edsoo.ru/7f4181ce
Hroro no paszmeny 28
Paspen 2. DileKTpHYecKHe H MATHUTHBIE SIBJICHUS
DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U bubmuotexa [JOK
2.1 . 7 0 2
HUX B3aUMOJICHCTBHUEC https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
20 1 6
2.2 IToCcTOSIHHBIN ANIEKTPUUECKUN TOK hits:/m.edsooru/7f418 1 ce
bu6mmoreka [IOK
6 0 2
23 MarsuTibIe sBaCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4 1 0
24 DICKTPOMATHHTHAA HHIYKIIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 15




9 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudgpossbie)
B NPorpamMmbl Bcero 0; TPOJBHLIC p ;KTH%CKHe o0pa3oBaTejibHbIE
padoTsI padoThI pecypebi
Paszjnen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
20 1 3
1.2 B3aumoielicTaue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
1.3 3axourr coxpanenns https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pa3znen 2. Mexannueckne KoJae0aHUsI M BOJTHbI
bu6mmoreka [IOK
7 0 3
2.1 Mexamrieckue koneOanms https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
8 1 3
2.2 Mexauuueckue BOJHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 15
Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJE U 6 0 ) bubnuoreka [JOK
] 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
Pa3znen 4. CBeToBbI€E IBJICHHSA
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA hits:/m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
6 0 3
4.2 JIMH3BI ¥ OITUYECKUE TTPUOOPHI https://m.edsoo.ru/7f4 1 ada6
4.3 Pasnoxxenue 6enoro cBeTa B CIIEKTP 3 0 2 bubnnorexa [IOK

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




Hroro no pazneny

15

Paznena 5. KBanToBble iBJIeHUA

5.1 Hcnyckanue u moriomeHrne CBeTa aroMoM 4 1 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHune aTOMHOIO sapa 6 1 E;ﬁ?;ﬁfiiggﬁf A1ada6
5.3 SnepHbie peakuuu 7 I Etﬁij:jll;l;fclfsigr?%f4la4a6
Hroro 1o pasueny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1IIM I MOYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 P bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
. Tema ypoka Konrposabusie| IlpakTuuecku
n/n P Bceero 06 PO ¢ pﬁa cerme o0pa3oBaTe/ibHbIE
a00ThI a00ThbI
p p pecypcsl

1 ®u3nka — Hayka o npupoje. SABnenus
TIPUPOJIBI
DU3NYECKUE SBICHUS
dusndecKkre BeIMIUHBI U X U3MEPCHUE

4 JlabopaTtopHnas pabota «OnpeneneHue 1eHbI 1
JICJICHHS TITKAJIbl U3MEPHUTEIIBHOTO MTPUO0pa».

5 Mertoas! HaydHOTO no3HaHUs. OnrcaHue bubnuoreka [JOK
(bUBUYECKUX SIBICHUHN C TOMOIIBI0 MOJIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka runoTesbl:

6 JAIbHOCTH MOJETA MIapuKa, MyHIEHHOTO 1
TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BBICOTA MycKa"

7 Crpoenue BemiectBa. OMNbITHI, JOKA3bIBAIOIINE bubnuoreka [JOK
JHUCKPETHOE CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

3 JlabopaTtopHas pabora «OnpeneneHue 1
pa3MepoB MaJIbIX TEI».

bubnnoreka [JOK

9 JIBuKEeHHE YacTUIl BELIECTBA 1

https://m.edsoo.ru/ff0a013e

10 ArperatHble COCTOSIHHSI BEIIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/IBL.

bubnunoreka [JOK

11 O6o06menue no pazneny «lleppoHayanbHble hitps://m.c dSO(I)_[I'u 16020378
CBEJICHUS O CTPOCHUU BEILECTBA» — :

12 Mexanuueckoe aABuxkeHue. PaBHoMepHoOe U bubnunoreka [JOK

HCPAaBHOMCPHOC IBMIKCHHUC

https://m.edsoo.ru/ff0a05c6




bubmuoreka [JOK

13 Cropocts. EmuruueL cropocTi https://m.edsoo.ru/ff0a079¢
14 Pacuer nmytu u BpeMeHU ABUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN E;ﬁ?;ﬁfiigﬁ}éoaocl 0
16 IInoTHOCTH BemiecTBa. PacueTr Maccel u bubmmoreka [IOK
00beMa Tesia Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa5'1. paborta «OnpeneneHue
TJIOTHOCTU TBEPJIOTO TEJIa»
18 Pemenne 3agau o teme "I1MOTHOCTD bu6moreka [IOK
BeriecTBa" https://m.edsoo.ru/ff0al23c
19 Cura KaKk XapaKTepUCTHUKa B3aMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3ydueHune
20 3aBHCHUMOCTH pacTsbkeHus (aedopmariun)
MPYKHUHBI OT PUJIOKEHHOW CUIIbD)
21 SBnenne Tarorenud. Cuma TSKECTH
p | ey oot s e BuGaonsa LOK
- https://m.edsoo.ru/ff0al778
23 Cuta TSKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0al1502
24 Nsmepenue cun. Jlunamomerp Et?]:i?/l;l;f:l(siggllﬁanlScc
bubmuoreka [JOK
25 Bec Tema. Hepecomocts https://m.edSO(I)_.[ru/fanl778
26 CrnoxeHue IByX CHIJI, HallPaBJIEHHBIX 10 bubnunoreka [JOK
OZIHOM mpsiIMOM. PaBHOIENCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemrenne 3agau o reme "PaBHonelicTByrOIAsA

CHUJI




73 Cuna tpenus u e€ Bubl. TpeHue B IpUpoe U bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHune

29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CUJIBI JIJAaBJICHUS U XapakKrepa https://m.edsoo.ru/ff0alcc8
COTNIPHUKACAIOIIUXCS] TOBEPXHOCTEH»

30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3agau mo temam: «Bec Temay

; b K

31 «I"'paduueckoe nzodpakenue cuny, «CHIIb, nomorexa O
(PaBHOIEHCTBYIOMAT CEID> https://m.edsoo.ru/ff0alde0
KonTtponbHas paboTta no temam:

3 «MexaHnnueckoe IBIKeHHE», «Macca,

IJIOTHOCTBHY, «Bec tenay, «['paduaeckoe
n3o0pakeHue cum, «CUIbD»

33 Jasnenue. CiocoObl yMEHBIICHUS 1 bubmuorexa [JOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JaBiaenue raza. 3aBUCHMOCTD JIaBJICHHS Ta3a bubmuorexa [JOK
0T 00bEMa, TeMIEPaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naByieHus: TBEPABIMU TEIaMHU, bubnuoreka [JOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHHe B )XUIKOCTH U Ia3e, BRI3BAHHOE bubnuoreka [JOK
NEUCTBUEM CUJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3amau o reme «JlaBnenue B bubnuoreka [JOK
JKUJIKOCTH M Ta3e. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 Coo01maronmecs cocyapl

IHaror YA https://m.edsoo.ru/ff0a2970

39 I'mppasinueckuii mpecc bubmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 ManomMertpsl. [IopiIHEBOM )KUAKOCTHBIN HACOC

A1 Atmocdepa 3eMiH U IpUYHUHBL €€ bubnuoreka [IOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a




bubmuoreka [JOK

42 B LA
€C BO3AYXa. ATMOCHEPHOE JaBIeHHe https://m.edsoo.ru/ff0a2b5a
Nzmepenune atmocdepHoro aainerus. OmbIT bubnuorexa [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
A4 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHUS OT bubnuorexa [JOK
BBICOTHI HaJI YPOBHEM MODA https://m.edsoo.ru/ff0a2fc4
45 bapomertp-anepoun. AtmochepHoe naBieHne bubnnorexa [JOK
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme " AtmochepHoe
nasienue"
JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE bu6moreka [IOK
47
B HUX TeJIO. ApXHUMEI0Ba cuiia https://m.edsoo.ru/ff0a3276
Jlabopartopnas padora «OnpeaeieHue
48 BBIT&.EKI/IBEIO epﬁ CHJIBI efllacia el Ha bubmoreka LOK
m > A M https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B KHIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJIE OT 00BbEMaA TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
JaCTH TeJIay
bu6mmoreka [JOK
50 IInasanme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U
onpeenaeHue e€ rpy30n01bEMHOCTH"
Pemenne 3agau no temaM: «I1naBanue cynos.
52 Bosn Ol'[J'IaI[BaHI/Ie» «JlaBlIeHUE TBE ,I[LIz](HTCJ'I bubmiorexa HOK
yX . ’ p ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEN U Ta30By
53 KonTtponsHas pabota no Teme «JlaBnenue
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
54 MexaHnuueckas paboTa bubmorexa LIOK

https://m.edsoo.ru/ff0a3f82




JlaboparopHas pabota «Onpenenenue paboThl

55 CWJIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUHU 1
T€JIa 10 TOPU30HTAIBLHON TOBEPXHOCTU.
bubmmorexa [{OK
56 MomHocTh. EMUHUITBEI MOIITHOCTH
I JUHHIT MOTH https://m.edsoo.ru/ff0a3f82
57 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare
Pbruaru B TexHUKe, OBITY ¥ TIPUPO/IE.
58 JlaGopaTtopHas a6’0Ta <<};/ICCJII:;21F())B§HI/IC 0.5 bubmorexa [JOK
paTopHai p ' https://m.edsoo.ru/ff0a478e
YCJIIOBUH PAaBHOBECHS phlUara
59 Pemenne 3aga4 1mo teme «Y cIoBUS bu6moreka [IOK
paBHOBECHS pblUaray https://m.edsoo.ru/ff0a48a6
KoaddumuenT mosesnoro aercTpus
60 MexaHusma. Jlaboparopnas pabota 0.5
«M3mepenune KIIJ] HaKIIOHHON MIIOCKOCTH
61 Pemenue 3agau o reme "PaGoTa, MOIIIHOCT®, bubmuorexa [JOK
KIIg" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u bubnuoreka [IOK
MOTEHIUANbHAs YHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUH bubmorexa [JOK
P p hitps://m.edsoo.ru/ff0a4360)
YPOK-IKCIIEPUMEHT T10 TEME
"DKCEepUMEHTAIbHOE OTIPEICIICHUE
64 U3MEHEHUS KHHETUUECKON U MOTEHIIMATILHON 1
SHEPTHH MPHU CKATBIBAHUH TEJIa 110 HAKIIOHHOMN
IJI0CKOCTH"
65 KontponpHas padota o teme «Paborta u
MOIITHOCTh. DHEPTUS»
PezepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK
66 n n .
MexaHu4ecKoe JBUKECHHUE https://m.edsoo.ru/ff0ad4ee6d
67 PezepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK

"JlaBneHue TBEPABIX TeJ, KUIAKOCTEH U ra3oB"

https://m.edsoo.ru/ff0adffe




68

PesepBHblit ypok. Pabota ¢ TekcTamu 1o TeMe
"Pabora. MomtHocts. JHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooKa K i uudposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKaneckne 06pazoBaTebHEIe
padoTsI padoThbI pecypebi
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
N bubonuoreka IHOK
1 KHHETUYECKOM TEOPUU U UX OTIBITHBIC 1
https://m.edsoo.ru/ff0a5256
TIOITBEPIK ICHUSI
2 Macca u pazMep aTOMOB M MOJIEKYII
3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO bu6moreka [IOK
COCTOSIHHMI BENIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA
OCHOBE TOJIOKEHHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
bubnuoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanWJUISIPHOCTD. bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TermoBoe pacumpeHue u coxaTue 1
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBs3b TEMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBM)KEHUS YACTHUII
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs bubnunorexa [JOK
BHYTPEHHEI SHEpruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Bunael Tenonepenaun 1o
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruueckoe
N bub6mmoreka [{OK
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB U 1 omaotexa O

MaTepHaloB B IIeNsAX dHeprocoepekenus"

https://m.edsoo.ru/ff0a65c0




12 KommuecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHue TerioBoro 6ananca. TemnooOMeH bubnuoreka [JOK

13
U TEIUIOBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHuas padota "HMccrnenoanne

14 SIBJIG}?I/HI TI;HJIOCI))GMeHa pu CMZGIIHI/IBaHI/II/I bubmmorexa [JOK

o . p " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpsiuei BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO

15 JUTsl HAarpEeBaHMS TeJla U BBIACIIEMOTO UM MPHU
OXJIQXKICHUH
JlabopaTtopHas pabora «OnpeneneHue

16 KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOU
MIPHU TEMJI000MEHE C HarpeThiM
METAJUTMYECKUM THITHHIPOM»

JlabopaTtopHnast pabota "Onpenenenue bubmuoteka [{OK

17 o "

YIEIBbHOU TEINIOEMKOCTU BELIECTBA https://m.edsoo.ru/ff0a6bb0

18 DHeprus TOIUMBa. Y IeabHasl TEIIoTa bubnuoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEpICBaHUE

19 K HCTananeCKHXEEH'YﬂeﬂbHaHIenHOTa bubnnorexa LIOK

P ’ https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS

20 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temioTa

71 napooOpa30BaHMs U KOHJICHCAIIH. bubnunoreka [JOK
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hepHOTO JTaBJICHHS
Bnaxxnocts Bo3zmyxa. JlabopaTopHas pabota

22 "Onpenenaenue gﬁocnmmﬁmﬁ r;nanclp;ocrn bubmiorexa HOK

P " https://m.edsoo.ru/ff0a7628
BO3/yXa
73 Pemrenue 3agau Ha onpeeneHne BIaXKHOCTH

BO3/TyXa




[TpuHIMTIBL PaOOTHI TETJIOBBIX JABUTATENCH.

24 [TapoBas TypOuHa. /[BUraTess BHyTPEHHETO
CropaHus

75 KII[ TermoBoro npurarens. TernmnoBbie bubnuorexa [JOK
JIBUTATENIH U 3alATA OKPYKAOWIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTHU B
TETUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME

27 "TGI;'IJ'IOBI)IG SIBJ'IGHI/I?I[). I/I3MeHeI:me arperaTHbix bubmorexka [TOK

N " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIeCTBa
KonTtponbras padota o teme "TerioBbie
28 SIBJ'IeIfI/ISI. I/I3M£HGHI/IG arperaTHbIX COCTOSIHUM bubmorexa HOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX
3aps0B

30 Ypok-uccnenoBanue "DieKTpusaius Te
WHAYKIMEN U IPU COMPUKOCHOBEHUM"

31 B3anmopeiicTBre 3apsoKeHHBIX TeIl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpspkeHHOCTD

32 BJ'IeKT;)I/I‘leCKOFO MOJIS. HpI/II)HI_[I/IH Eubmrorexa OK

. https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIMH IEKTPUUECKHUX MTOJIEH
33 Hocurenu snekrpruyeckux 3apsaos.
DOneMeHTapHbIi 3apsg. CTpoeHue aroma

34 [IpoBOAHUKHY U AUDIIEKTPUKH. 3aKOH bubnnorexa [JOK
COXpPAaHEHUs AIEKTPUUYECKOT0 3apsia https://m.edsoo.ru/ff0a8ef6

35 Peurenue 3aga4 Ha npUMEHEHUE CBOMCTB bubnnoreka [JOK
DJIEKTPUYECKHX 3apsa0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0 Bu6miorexa [IOK

36 CyllecTBOBaHUs. VICTOUHHUKY 3JIEKTPUUECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4




bubmuoreka [JOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenopanue "JleiictBue

38 JIEKTPUYECKOTO MOJIs HA IPOBOJHUKY U 1
JUBIIEKTPUKH"

39 DNEeKTpUUYECKU TOK B METAJUIAX, )KUJIKOCTSIX bubnuorexa [JOK
U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIC YaCTH
JlaboparopHas padota «COopka u mpoBepka

41 PpaboThI IIEKTPUUYECKOI 1I€TIH TOCTOSTHHOTO 1
TOKa»

49 Cuna Toka. JlabopaTopHas pabora 0.5 bubmuorexa [JOK
"N3mepenue u peryampoBaHue CUibl TOKa'" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HarnpshkeHue. BompTMeTp.

43 JIaGoparopHas padora "H3mepenne u 0.5 bubmoreka LIOK

" https://m.edsoo.ru/ff0a%e14
perynupoBaHue HaMPsHKEHUS

A4 ConpoTuBiieHUE TPOBOJHUKA. Y IEIBHOE bubnuoreka [IOK
CONPOTHUBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738

45 3aBUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubnuoreka [JOK
3akon OMa Jyis ydyacTka lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pabora "VccnenoBanue

16 3aBUCUMOCTH CHJIbI TOKA, UYILIETO Yepe3 1 bubnuoreka [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U apaUIETBLHOE
COEJIMHEHUS MPOBOJIHUKOB
Jlaboparopnas padota "IIpoBepka mpasuia

48 CJIOKEHHUSI HAPSDKEHUM Mpu 1 bubnunoreka [JOK

MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX
pe3uctopos"

https://m.edsoo.ru/ff0aaaS8




Jlaboparopnas padota "IIpoBepka mpasuiia

49 JUTSL CHJTBI TOKA TIPU MapajuieIbHOM 1 bubmiorexa HOK
P p " https://m.edsoo.ru/ff0aadle
COCIMHCHUH PE3UCTOPOB
50 Pemrenue 3agau Ha mpumeHenue 3akona Oma bubnuorexa [JOK
JUT Pa3iMYHOTO COEIMHEHHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akon xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JIabopartopHas padora "Onpenenenne paboThI 1 bubmmnoreka LIOK
¥ MOITHOCTH DJIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIETIH U MTOTPeOUTenn
53 KT queCKOﬁ SHEPTUH B 6$)IT KopoTkoe bubmmorexa LIOK
p p Y- ROop https://m.edso0.ru/ff0ab660
3aMBIKAaHUE
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
"DnexTpuduecKkue 3apsaabl. 3apsyKEHHBIE Tena U bubnuorexa [JOK
54 . .
ux B3auMoaercTBus. IlocTosTHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUN TOK"
KonTtponsHas padoTa o teme
55 "DnexkTpuuecKkue 3apsaabl. 3apsyKEHHBIE Tena U bubnuoreka [JOK
ux B3auMoaercTBus. IlocTosIHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUUECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJCICTBUE
Ypok-uccnenoanue "N3yuenue noseit bubnuoreka [JOK
57 n 1
MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
58 MaruuTHO€ nosie. MaruHuTHoe 1noJie 3eMJid U bubnuoreka [JOK
€ro 3HaueHUe 1 KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nosje
59 JNEKT I/Iltjlecxi[)ro ToKa MarHuTtHoe nojue bubmorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKHA C TOKOM
[IpuMeHeHne 3eKTPOMarHiTOB B TEXHUKE.
P P " o bubnuoreka [JOK
60 JlaGopatopHas pabota "HN3yueHue aencTBus 0.5

MAruvMTHOT'O I10JIA Ha IMMPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




OneKTpoaBUraTeb NOCTOSIHHOIO TOKA.
Hcnonp3oBaHue 3IEKTPOABUTATENICH B

bubmuoreka [JOK

i ) 1 0,5
61 TEXHUYECKUX yCTpOI/ICT'}'?»aX Y Ha TPAHCIIOPTE https://m.edsoo.ru/f0ac86¢
Jlaboparopuas pabota "KoHCcTpynpoBaHue u
M3y4eHHUe pabOThI AIEKTPOIBUTATEIIS"
62 OneiTel @apases. 3aKOH MEKTPOMarHUTHOM 1
naaykuuu. [Ipasuno Jlenna
OnekrporeHeparop. CrocoObl MoaydeHus
63 ANEKTPUYECKOI PJHEPTUU. DIEKTPOCTAHITUN Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUH
64 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME 1
"DNeKTpUYECKUEe U MarHUTHBIE SBJICHUS "
KounTponbHas pabora no teme bubnuoreka [IOK
65 n n 1
DJIEKTPUYECKHE U MATHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme bubnuoreka [IOK
66 n n 1
TennoBsle SBICHUS https://m.edsoo.ru/ff0accSe
Peseprubiit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK
67 n A L n 1
[TocTOSTHHBIN ANEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
63 PesepBHbIit ypok. PaboTta ¢ TekcTramu o teme 1
"MarHuTHbI€ siBIeHUA"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 15




9 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema vooKa K i undposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKanecmle 06pazoBaTEbHEI
padoTsI padoThI pecypebi
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
’ Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [{OK
MEXAHUYECKOT' O ABUKEHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIIMHENTHOE JBUKEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKeHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "OnpeneneHue
7 YCKOPEHHMS TeJIa PU PABHOYCKOPEHHOM 1 1 Et?]fs/P/I;T:cll(sigg/Iﬁan db18
JIIBIKEHUH 110 HAKJIOHHOM 1IocKocTH" — -
8 CBoOogunoe nagenue teir. OneiTe! [ anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
N bubnuoreka [JOK
1
? }I}F?I%P;(;i Ig;)fggf; obpamenms. Jlnneiinas u https://m.edsoo.ru/ff0ael 76
10 LlenTpoCTpeMHUTENIBHOE YCKOPEHUE 1
. bu6mmoreka [JOK
11 ITepssoiii 3akoH HeroTOHA. BEekTop chitb 1
P 3aK0 1010 CKTOp ¢ https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHOAelcTBYOIIAsS 1 bubnuoreka [IOK

cuJjia

https://m.edsoo.ru/ff0ae72a




bubmuoreka [JOK

13 Tperuii 3akoH Herotona. Cynepno3unus cui https=//m. edsoo.ru/f0ac982
14 Pemenue 3ana4 Ha TpUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc
bubmmoreka [{OK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau o teme «Cuita ympyrocTu
JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [JOK
17
JKECTKOCTHU MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK
18 Cua Tperms https://m.edsoo.ru/ff0af738
JlabopaTtopHnas pabora «MccnenoBanue
19 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO JTABJICHUS)
20 Pewrenne 3agau o reme «Cuiia TpeHUS» bubmrorexa IIOK
8 p https://m.edsoo.ru/ff0afa26
71 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
ko3 uimenTa TpeHUs CKOIBKCHUS " https://m.edsoo.ru/ff0af8be
2 Pemenue 3agay no teMme "3akousl HeroToHa. bu6mmoreka [IOK
Cuina ynpyroctu. Cuiia Tpenust” https://m.edsoo.ru/ff0afb8e
23 Cuta TSKeCTU U 3aKOH BCEMHPHOTO bubnuoreka [JOK
TATOTCHUS. Y CKOPEHHE CBOOOIHOTO A ICHUS https://m.edsoo.ru/ff0af044
o4 Pemenne 3aga4 mo teme "Cuja TSDKECTH U bubmuoreka [JOK
3aKOH BCEMHUPHOIO TATOTCHUSA" https://m.edsoo.ru/ff0af5f8
IlepBas kocMuueckast ckopocTb. HeBecoMoCTh bubnunoreka [JOK
25
U IepErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOI TOUKH.
AbcomoTHO TBEpIOE Teno. PaBHOBecHe bubnuoreka [IOK
26 .. IS
TBEPAOTO TEJA C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHUs
27 MowmenT cunsl. LienTp Tsxectu




Pemrenne 3aga4u mo reme "MOMEHT CHIIEL

bubmuoreka [JOK

28 LenTp TsxxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
29 "M);xaHquCKoe IIBII/:)KGHI/IG §3aHMOﬂeﬁCTBHe bubmmorexa [IOK
ren" ) https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabota o Teme "MexaHHUECKOE bubnuorexa [JOK
nBrokenne. Bzaumonetictsue ten'” https://m.edsoo.ru/ff0b06ec
Nmmnynbe Tena. UMmynbe cuibl. 3aKoH
31 COX ZHGHI/I?I HMIT J'IBZa VYpyroe u He oe bubmorexa [JOK
DAHCHI HMILYJIbea. TPy yrpyr https://m.edsoo.ru/ff0b07fa
B3aWMOJICHCTBUE
32 Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS bubmuorexa [JOK
nMImynsca' https://m.edsoo.ru/ff0b096c
33 VYpoxk-koupepenius "PeakTuBHOE TBUXEHHUE B
NPUPOJE U TEXHUKE"
bu6moreka [IOK
34 Mexanuveckasi paboTa U MOIITHOCTh https-//m.edsoo.ru/fO0b0as4
35 PaboTa cuibl TSHKECTH, CHITBI YIIPYTOCTH U bu6mmoreka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabora «OnpeneneHne padboThI
36 CHWJIBI TPEHUS IPU PAaBHOMEPHOM JABH)KEHUU
TeJa M0 TOPU30HTAIBHOMN MOBEPXHOCTH
37 Ces3b sHepruu u padoTsl. [loTeHmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE
JlaboparopHas pabota «3yuenue 3akoHa bubnnoreka [JOK
40
COXpaHEHUs DHEPT UM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
49 3aryxaromiue KonedaHus. BeiHyXIeHHBIC bubnunoreka [JOK

koJyieOanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0




43

MareMaTnuecKkuii U IPyKMHHBIM MasTHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KOJIEOaHHUH OT )KECTKOCTH MPYKHHBI H MACCHI

rpy3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIEOaHUAX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEPUOAA KOJIeOaHUH IPYKUHHOTO
MasiTHUKa»

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TepHoIa KoJieOaHui rpysa,
MMOJABCIICHHOI'O K HUTHU, OT MaCChI I'py3a»

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

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepeHnius "MexaHnuecKre BOJTHBI B
TBEPAOM Tesie. CeHCMUYECKHE BOTHBI"

50

3Byk. PactipocTpaHeHne 1 OTpa)KeHHE 3ByKa

51

Ypoxk-uccnenoanue "Habmronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

VYpok-koHpepeHius "YIbTpa3ByK U
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOJIBLHOM paboTe MO TeMe
"3akoHbI coxpaHeHUsl. MexaHnuueckue
KoJiebaHus U BOJHBI"

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

55

KonTponpHas pabota o Teme "3aKoHsl
coxpaHeHUs. MexaHndeckue KoyuebaHus u
BOJIHBI"




56 DIEeKTPOMArHUTHOE M0JIe. DIEKTPOMATrHUTHBIE bubnmoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
bubnuorexa [JOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionbp30oBanue 1
N " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H
VYpok-uccnenosanue "M3yueHnne cBOCTB
bubnuoreka [JOK
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO 1
MOGHITBHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3agau Ha onpeeneHne 4acToThl U
JUTHHBI SJICKTPOMArHUTHOW BOJTHBI
61 DJeKTpoMarHuTHas npupoaa ceera. CKopocTh bubmuorexa [JOK
ceera. BonHOBBIE CBOMICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bubmuorexa [JOK
62 pacnpoctpaneHue cera. 3arMeHus CoyHIa u 1
TyHi https://m.edsoo.ru/ff0b3658
3aKkOoH OTpaxxeHHs cBeTa. 3epkana. Pemenue
bubnuoreka [IOK
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKECHUS 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
bubnuoreka [JOK
65 Hcnonp30BaHue NOJTHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ffOb3c5c
OTPAKEHHUS B ONITUYECKUX CBETOBOJAX
Ypok-koHpepennus "Vcnonp3oBanue
66 MOJIHOTO BHYTPEHHET0 OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAs CBSI3b"
bu6mmoreka [JOK
67 JIun3el. OnTHyeckas cuja JIMH3BI
https://m.edsoo.ru/ffOb3{2c
JlaGopatopHas pabora "OnpezneneHue
68 (hOKYCHOTO paccTOSTHUS M ONTHYECKOMN CHIIBI

coOuparome JUH3bI"




bubmuoreka [JOK

69 [TocTpoenue n300pakeHUH B TNH3AX hitps://m.edsoo.ru/ff0bd44a
JIaGoparopHas pabota «Ilomydenune
70 H306§a>1<egm71 CpHOMOHI(;)IO cc})/gnpafomeﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0b4206
JIUH3BDY
7 VYpoxk-koupepenuus "OnTHIECKUE TUH3OBEIC bubnuorexa [JOK
npubops"” https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmmorexa LIOK
) https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledextsr 3penus. Kax
COXPaHHUTH 3peHue"
Paznoxxenue 6enoro ceeta B criekTp. ONbITHI
74 Herorona. Cnoxenune CHeKTpaJ'II)HBII)X IIBETOB bubmorexa [JOK
) ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
75 JlaGopaTtopnast pabota "OMBITHI 11O bubmuorexa [JOK
pasoKeHUI0 0eI0ro cBeTa B CeKTp " https://m.edsoo.ru/ff0cOe2a
76 Ypok-npaktukym "BosiHOBEIE CBOWCTBA CBETA:!
qucnepcusi, uHTepdepeHIus u audpaxus'
77 OmnbiTer Pesepdopnaa v naneTapHas MOJICTb bubnuoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcnyckanue u MorJIONeHUE CBETa AaTOMOM. bubnuoreka [JOK
KBantsl. JInHeiuaTbie CIEKTPBI https://m.edsoo.ru/ffOc144c
Ypok-npaktukym "HabmoqeHue cnekTpoB bubnunoreka [JOK
80 "
HUCIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. HykionHas Mmonens bubmiorexa LIOK
p Apa. Tyt a https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbie npeBpaienus. M30Tomnsl bubmorexa LIOK

https://m.edsoo.ru/ffOclal4




Pemenue 3agau mo reme: "PagnoakTuBHBIE

bubmuoreka [JOK

84
npespauieHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuon monmypacnana

36 Ypok-koHpepenmus "PagnoakTuBHbIC bubnuorexa [JOK
V3JIYYCHHS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

]7 SnepHble peakuyy. 3aKOHbI COXpaHEHUS bubnuorexa [JOK
3apsiA0BOTO M MAaCCOBOT'0 YHCEI https://m.edsoo.ru/ff0c1c58

38 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U bubnuorexa [JOK
DHEPIruu https://m.edsoo.ru/ff0cl1d7a

89 Pemenue 3anau no teme "fAnepusie peakuun”

90 Peakuuu cunresa u nenenus siaep. IcTounnku bu6moreka [IOK
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBHS palMOaKTUBHBIX U3y4E€HUN Ha
JKUBBIE OPraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

9 "DIeKTpOMarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTpOMarHuTHbIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBieHUs"

KounTponbHas pabota no teme

93 "DeKTpOMarHUTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
siBieHUS"

04 [ToBTOpenue, 0606menue. JlabopatopHsie bubnnoreka [JOK
paboTsl 1o Kypcy "B3aumoneiictsue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, o6o0meHue. Pemenue

95 pacyeTHBIX U KaYECTBEHHBIX 33Ja4 110 TEME bubmorexa [JOK
"TemmoBbie Mpomecch” https://m.edsoo.ru/ff0c2572
IToBTOpenue, o0oOmeHue. Pemenne

96 pacUeTHBIX U KAYECTBEHHBIX 3314 110 TEME bubmorexa LIOK

"KIIJI TeroBeIX aBurarencii”

https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, o6o0menue. Pemenne

97 €THBIX M KQUeCTBEHHBIX 3a]1a4 M0 TeMe 1 buGmiorexa [JOK

pact X 337 https://m.eds00.ru/ff0c2b30

KII/I snexTpoycTaHOBOK

[ToBTOpenue, 0606menue. JlabopatopHbie bubnmoreka [JOK
98 " 1 1

paboTel 1o Kypcy "CBETOBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6obmenue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK

1o TeMe "3aKOHBI COXpaHEHUs! B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK

nio Teme "Kosie6anus v BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK

mo TeMe "CBETOBBIC SIBICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menne. Pabora ¢ Tekcramu 1

o Teme "KBaHtoBas u snepHas ¢puzuka

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ11 YYEHUKA
v ®usuka, 7 kinacc/ [epeiukun A.B.; JPODA
v ®usuka, 7 xnacc/ [epuimkua .M., Usanos A.U.; «IIpocBemieHue
(97IeKTpOHHAsI BEpPCHSs)
v' ®usuka, 8 knacce/ Iepeimkun A.B.; JJPODA
®dusuka, 8 knace/ [lepeimkun A.B., BanoB A.U.; «IIpocBemienue»
v ®usuka, 9 kinacc/ [epeimkun A.B., I'ytauk E.M.; JIPODA
®uzuka, 9 knacc/ [epoimkun A.B., I'ythux E.M., UBanos A. 1.,

ITerpoBa M.A.; «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. ®PIT ®U3UKA 7-9 06a30BbIii ypOBEHbD_.

2. Pabouas nporpamma. 7 — 9 xnacc (6a30BbIi YPOBEHB).

3. [Toypounsie pa3pabotku mo ¢pusuke. 7,8,9 knaccel/ Boiakos B.A.,
[onspckuii C.E.; BAKO.

4. Coopnuk 3ama4 1o ¢pusuke. 7 — 9 xi./ [epoimka A.B.; M3naTeascTBo
«9K3AMEH».

5. ®U3UKA. Konrpoasubie padothel. 7 — 9 ki1./ Mapon A.E.; «CrienuanbsHas

JTUTEPATYPay.

6. DUU3NKA. KUM. 7,8,9 knaccel/ 3opun H.I.; OO0 «BAKO».



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET
e Enunas xoiekius nuppoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://school- collection.edu.ru

e [{udpossie o6pazoBaTenbHbIE pecypchl. http://www.openclass.ru

e DJekTpoHHbIE yueOHUKH 110 ¢uszuke. http://www.fizika.ru

o Hutepner ypok. http://interneturok.ru/ru/school/physics/

o VIDEOUROKI.NET. https://videouroki.net/

o Kparkuit cnpaBounuk no ¢usuke. http://www. physics.vir.ru

o Anumanuu ¢pusznyeckux o0bekToB. http://physics.nad.ru/

e Skysmart. http://skysmart.ru
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