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HOACHUTEJIBHASA 3AIIMCKA

IIporpamma 1o ¢Qu3nke Ha ypOBHE OCHOBHOIO 00Iero o0pa3oBaHUS
COCTaBJICHa Ha OCHOBE TIOJIOKCHHM M TPeOOBAaHWI K PE3yIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMmbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepabHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH OOYYArONIUXCS M OPTaHHW3aIldI0 H3YUCHHUS
¢bu3MKu Ha NEATeNTbHOCTHOM OCHOBE. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanmit ®I'OC OO0 k
TUTAHUPYEMBIM JIAYHOCTHBIM U METAINPEAMETHBIM pe3yJbTaTaM O0yUeHHUS, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Tporpamma mo gu3uke ycTaHaBIMBAET paclpeereHue yaeOHOro MaTepuana
o rojgaM oOyudeHus (Mo Kjaccam), MpejiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YeHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJIEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIuXCsl.

[Iporpamma 1o ¢usmke paszpaboTaHa ¢ IETbI0 OKAa3aHUS METOIUYCCKOMN
TIOMOIITY YYUTETIO B CO3aHUU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY.

®duzuka ABISETCS  CUCTEMOOOpa3yIoIUM JUIsi  €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEW, Ouosioruend, actpoHomMued u ¢GU3NIECKOU
reorpadguedi, BHOCHUT BKJIAJ B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa,
nperocTaBiIsieT Haubosee sICHbie O00pas3lbl MPUMEHEHHS HAaydHOTO METoja
MO3HAHUS, TO €CTh CIIOC00a MOYYeHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIIaBHBIX 3a/1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKTypE OOIIETro
o0pa30oBaHUsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TpaMOTHOCTHU M
UHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usukm Ha 0a30BOM ypOBHE MpEAIoiaraeT OBJAJCHUE
CIEIYIONUMH KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOMUMH €CTECTBEHHO-HAYTHYIO
IPaMOTHOCTb:

HAY4YHO OOBSICHATH SIBIICHUS,

OIICHWBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;
UHTEPIPETUPOBATh JaHHBIE M MCIOJIB30BaTh HAydYHbIE JOKA3aTeIbCTBA IS
MOJTyYEHHMSI BBIBOJIOB.

enmn wusyueHus (PuU3NKK HAa YypPOBHE OCHOBHOI'O 0OIIEro o0Opa3oBaHUS
ompeneneHsl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszuka» B
oOpa3oBaTenbHBIX opraHuzammsx Poccuiickoit @Denepauuu, peannu3yrOIIUX
OCHOBHBIE  00111€00pa3oBaTelIbHbIe MPOTPAMMBbI,  YTBEPKIEHHON  pelIeHHeM



Konnerun MunuctepctBa npocsenienus Poccuiickoit denepanuu (MpoTOKOa OT 3
nekadps 2019 r. Ne [1K-4BH).

e u3yyenus pusuku:

OpUOOPETEHHE HHTEpEeca M CTPEMJICHUS OOYYAIOIIMXCA K HAYYHOMY H3YUYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
pa3BUTHE TMPEJCTABICHUN O HAay4YHOM METOJE TMO3HaHUus U (GOpMHUpPOBAHUE
UCCJIEIOBATEIBCKOT'0 OTHOIIECHHUS K OKPY>KAIOIINM SIBJICHUSIM;

(opMHUpOBaHME HAYYHOTO MHPOBO33PEHUSA KaK pe3yjbTaTa HM3YyYE€HHUS OCHOB
CTPOCHUS MaTepUH M PyHIAMCHTAJIbHBIX 3aKOHOB (DH3HKH;

dbopMupoBaHuEe TPEACTABICHUH O PO (U3UKA [  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPEJCTABIECHUN O BO3MOXHBIX cdepax Oyayiiel npodeccuoHalbHON
NeSTENbHOCTH, CBSI3AHHOM C (DM3HMKOM, MOJrOTOBKA K JaJIbHEWIlIeMy OOy4EHUIO B
STOM HaIpaBJICHUU.

JlocTikeHne STUX Ieiedl mporpamMmbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.:
npuoOpeTeHre 3HaHUM O JAMCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIUTOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHre YMEHUM OMNUCHIBATh U OOBSICHATH (DU3UYECKHE SIBICHUSI C
UCII0JIb30BAaHUEM TOTyUYCHHBIX 3HAHUMH;

OCBOCHHME METOOB PEUICHHUSI MPOCTEUINX PAaCUETHBIX 3a/lady C MCIOJIb30BAHHEM
dbuznuecKknx Mozened, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHMA HAOMIOMATh TPUPOJIHBIC SBJICHUS W BBITIOJHATH OIBITHI,
nabopaTopHble pabOThl U 3KCHEPUMEHTAIIbHBIE UCCIEAOBAHUS C UCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MTPUEMOB pabOTHl ¢ HHPOpMaIrel (HU3NIECKOTO COAEpIKaHMs, BKITIOUYas
UHPOPMAITMIO O COBPEMEHHBIX JOCTIDKEHUAX (PU3UKH, aHAIN3 W KPUTHICCKOE
OlICHMBaHUE UHPOPMALIHH;

3HAKOMCTBO €O cdepamMu MNpoPecCUOHAIBHONW NEATeNbHOCTH, CBS3aHHBIMHU C
(GU3NKON, W COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMH Ha JTOCTHKCHHSX
(pu3HYECKON HAyKH.

Ha usydyenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Heneno), B 8
Kkiacce — 68 gacoB (2 daca B Hemento), B 9 kinacce — 102 gaca (3 yaca B HEJEIIO).

[Ipennaraemsiii B nporpamMMe no ¢pu3MKe MepedeHb J1adopaTOPHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIA XapaKTep, YUUTENb JIeTaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT W OMBITOB C YY4ETOM WHAMBUIYAIbHBIX OCOOCHHOCTEH
00y4Yarommxcsl, CIUcKa AKCIEPUMEHTAIBHBIX 3a/JaHUi, MpeajiaraéMblX B paMKax
OCHOBHOTI'0 FOCYZapCTBEHHOT'0 2K3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B MO3HAHUM OKPYIKAIOIIEro MUpa.

®usuka — Hayka O nmpupone. SBienus npupoabl. DU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenUuuHbL. M3mepeHue @u3anyeckux BenuyuH. Puznyeckue
npubopsl. [Torpemnocts u3mepennit. MexayHapoaHnas cuictemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHW H3Y4YaloT TMPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BONPOCA, BBIJIBUIKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, O0BICHEHHE
HabmogaeMoro apienus. Onucanue GU3NUecKUX SBJICHUN C TOMOIIbIO MOJIEeTEH.

Hemoncmpayuu.

MexaHn4ueckue, TEIIOBBIE, JJIEKTPUIYECKAE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
dusnueckue MpuOOpPsl U MpolEAypa MOPSIMBIX H3MEPEHUM AaHAJIOrOBBIM U
1IU(QPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre UEHbI I€AEHUS IIKaJIbl U3MEPUTEIBLHOTO TPUOOpAa.

N3mepenue paccTosTHUMN.

N3mepenne 06bEMa )KUIKOCTH U TBEPAOTO TETA.

Omnpenenenue pa3MepoB MAJIbIX TE.

N3mepenne temmnepaTypbl NMPU MOMOIIU KMJIKOCTHOTO TEPMOMETpPAa M AATYMKA
TEMIIEPATYPHI.

[IpoBeaeHue uccnenoBaHus MO MNPOBEPKE TMIOTE3BI: JAJBbHOCTh NMOJIETA IIApUKAa,
MYIIEHHOT'0 TOPU30HTAJIBHO, TEM O0JIbliIe, YeM OOJblie BBICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBe/IeHHsI 0 CTPOEHUHU BellecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, HMX pa3mepbl. OINbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue yactul BemecTBa. CBsA3b CKOPOCTM JABWXKEHHMS YaCTHI[ C
TeMmrieparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumosnelicTtBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUJIKOCTEM U TBEPIBIX
(KpUCTAIUIMYECKUX) Tel. B3auMoCBsA3b MEXAy CBOWMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Habmtonenre OpoyHOBCKOTO ABUKEHUS.
Habmonenune nuddysuu.



Habmronenue sBieHui, OOBACHSIOMIUXCA TPUTSHKEHUEM WU OTTAIKHBAHUEM
YacCTHIl BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCONIb30BaHUEM (oTorpaduii).
OnbITHI IO HAOJIOICHUIO TETJIOBOT'O PACIIUPEHUS Ta30B.
OMnBITHI 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznea 3. /IBu:KeHne U B3aUMO/IeCTBHE TeJl.

MexaHuueckoe JBI)XKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBUOKEHUSL.

SBneHue uHepuMu. 3aKOH WHepUUHU. B3anMopaeicTBue Tenm Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHHUs Tel. Macca kak Mepa HWHEPTHOCTH Tera.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJN B E€IUHULE
00BEMa BelecTna.

Cunia Kak xapakTepucTUKa B3aumozeicTBus Ten. Cuia ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUS U CUJa
TskecTd. Criia TsKeCTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CroxkeHue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOomelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbKEeHUs U TPEHUE NOKosA. TpeHue B MpUpoie U TEXHUKE.

Hemoncmpauuu.

Halnronenne MexaHnueckoro JBUKEHHUS Tena.

N3Mepenne ckopocTy MPSIMOIMHEMHOTO IBUAKEHUS.
HaOntonenue siBieHUs: MHEPLIMH.

Habmonenune naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEN.

CroxeHue cujl, HallpaBJI€HHbBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomol u onvimol.

Omnpenenenrue CKOPOCTH PAaBHOMEPHOI'O JABMXKEHUS (IIapuKa B JKUJIKOCTH, MOJIEIH
ANEKTPUUECKOr0 aBTOMOOMIIS M TaK Jajiee).

Onpenenenue cpelHe CKOPOCTH CKOJIbKEHHS OpycKa WIH IIapHUKa 10 HAKIOHHOU
IJIOCKOCTH.

Onpenenenue mIOTHOCTH TBEPAOTO TENA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (nedopmariiu) mpy>KUHbI
OT NPUJIOKEHHOMN CHUJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUSI OT Beca Tela
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

Paspneu 4. /laBjieHue TBEPABIX TeJl, s KMIAKOCTEH U ra30B.

Hasnenune. CriocoObl YMEHBIIICHUS ¥ YBEIUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHs Traza OT 00bEéMa, Temmeparypel. Ilepemaya naBiieHHs



TBEPABIMU TEJIAMH, XKUAKOCTSIMU W raszamu. 3akoH I[lackans. [THeBmaTnueckue
MaIIHbL. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT TIyOuHBI. ['Hapoctatuueckuii
napayiokc. Coobmaromuecs cocynbl. ['uapaBindeckiue MEXaHU3MBI.

Atmocdepa 3emuin u armocepHoe AaieHue. [IpuunHbBI CylecTBOBaHMS
BO3ymIHOM oOosnouku 3emiu. OnweiT Toppuuemnu. M3mepenue atMmocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC()EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[TpubGops! 17151 M3MepeHuss aTMOChHEpPHOTO TaBJICHUS.

JleficTBHE KMAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3gyxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmaroiuecs Cocy/ibl.

['mapaBnuueckuit mpecc.

[IposiBieHne necTBUS aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOIIEH CUJIBI OT O0BEMA MOrPYKEHHOW 4YACTH Tena M
IJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CUIIBI BECY BBITECHEHHOMW KUJIKOCTH.

VYcnoBue miaBaHus TeEN: IUIABAHWUE WM IOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHONIEHHUS TUIOTHOCTEU TeNa U KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT OOBEMA MOTPYXKEHHOU B
YKUJIKOCTh YaCTH Tena.

OnpeneneHue BBITAUIKABAIOIIEH CHUIIbI, JCHCTBYIOUIEW HA TENO, MOrPYKEHHOE B
KUIKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHWJIbI, ACWCTBYIOIIEH Ha TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKHABAIOIIECH CHJIbI, IEUCTBYIOLIEH
Ha TENO B XHUAKOCTH, OT 00bEMa MOrPYKEHHON B KUIKOCTh YaCTU Tella U OT
IUIOTHOCTH JKHJIKOCTH.

KoncTtpynpoBanne apeomerpa Wi KOHCTPYMPOBAHHUE JIOAKHA U ONPENCIICHHE €€
rpYy30M0JbEMHOCTH.

Paspnea S. PaGora u MOIIHOCTB. JHEpPrusi.

Mexanuueckast padota. MoIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. [IpumeHeHue TmpaBuiIa paBHOBECUS pbluara K OJIOKY.
«3onoroe mnpaBuwiao» MexaHuku. KIIJI mnpocteix MexaHusmoB. IIpoctoie
MEXaHU3MBbI B OBITY M TEXHUKE.



Mexannueckass odHeprus. KuHernueckas W TOTEHUHMAIbHAs OJHEPIHUS.
[IpeBpaiiieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUH B IPYTOi. 3aKOH COXpaHEHUS
SHEPIUU B MEXAHUKE.

Hemoncmpauuu.

[Ipumepsbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenre pabOThl CWIbI TPEHUS NPU PABHOMEPHOM JABMXKCHHUU Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBaHue ycioBUN paBHOBECUS pblyara.
N3mepenue KIIJ[ HaKJIIOHHOW ITOCKOCTH.
N3ydenne 3aK0Ha COXpAaHEHHSI MEXaHUYECKOW DHEPTUN.
8 KUIIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYISPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OIBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUHU.

Mopnenu TBEPIOro, >KHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannnueckue n amopdueie Tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXEHUU MOJEKYISIPHO--KHHETUYECKON TEOPHUH.
CmaunBaHN€e U KalWUISIPHBIE sIBJICHUS. TemIoBoe paclIupeHne U CKaTue.

Temneparypa. CBsA3p TeMIEpaTypbsl CO CKOPOCTBIO TEIUIOBOIO JIBHIKECHHUS
yacTull. BHyTpeHHsass sHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH DSHEpPIruM:
TeIIonepenayda 17} COBEPILEHUE paboTHI. Bunsl TEIJIONEPEAAYH:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyUEHUE.

KonudectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BeliecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oananca. [lmaBneHwe wu
OTBEPACBAHUE KPHUCTAUNIMYECKUX BEUIECTB. YJElbHAsg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl KHUIEHUS OT aTMOC(HEpPHOTo
JABJICHUSI.

Bnaxxnocts Bo3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Ipunuuner padotel TemnoBbix aurarened KIIJ[ temnmoBoro nBurarens.
TennoBple IBUTATENN U 3aIUTA OKPYKAIOIIEW CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEIUIOBBIX MTPOLECCAX.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JIBHKCHHS.
Habmonenune nuddysuu.
HaGntonenue siBieHuil cMaurBaHus M KaUJUTSIPHBIX SIBJICHU.



HaGntonenue TemioBoro paciuvpeHus Tei.
WN3meHenne naBieHuss rasa MpU HU3MEHEHHMHM O0bEMa W HArpeBaHUU WJIU
OXJIAXCHUU.
[IpaBuiia u3amMepeHus TemnepaTypsl.
Bunbl Teruionepenayn.
OxyaxkaeHue npu COBEPIICHUH padoTHI.
HarpeBanue npu coBepiieHr# paboThl BHEITHUMHU CHUIIAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BEILIECTB.
Habmnronenne xuneuus.
HaGronenune moctossHCTBA TeMIlepaTyphl MPY TUTABICHUH.
Mopaenn TEIIOBEIX ABUTATCIICH.
Jlabopamopnsie pabomol u onvimol.
OnbITHI 110 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BRIPAILIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIH caxapa.
OnbIThl N0 HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH M TBEPABIX
TEI.
Omnpenenenue AaBiIeHUs BO3yXa B Oa/NIOHE MITIPHUIIA.
OMnBITH, TEMOHCTPUPYIONINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WIA OXJIAKICHHUS.
[IpoBepka rumoTe3bl JUHEHHONM 3aBUCHUMOCTU JJIMHBI CTOJOHMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTyphl.
HaOmronenne n3MeHeHrs BHyTPEHHEH SHEPTUU Tela B Pe3y/bTaTe TEeIIONepeIaun
U paOOThl BHEIIHUX CHJL.
WccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMEIIMBAHMM XOJIOAHOM M ropsuein
BOJBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEIIOOOMEHE C
HArpeThiM METAJUNIMYECKUM LIIJIUHIPOM.
Onpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanue npolecca UCIapeHus.
OmnpeneneHrne OTHOCUTEIBHON BIAKHOCTH BO3yXa.
Ornpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIBJA.

Pazgen 7. Daekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauusi Ten. J[Ba poaa snekTpuueckux 3apsioB. BzaumoneiicTBue
3apspKeHHBIX  Tell. 3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHUCTBUS
3apsKEHHBIX TE OT BETMYMHBI 3apsIIOB U PACCTOSHUS MEXKY TEJIaMH).

Onektpuueckoe mnoie. Hanpspk€HHOCTh anekTpuueckoro mnods. IIpuHuun
CYMEPITO3UIINU JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexkrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W  JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
JJIEKTPUYECKOr0 3apsia.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHYECKOE, MAarHUTHOE). DIIEKTPUUECKHUIA TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HAIpPSKEHHE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJIHUKOB.

Pabora © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlkoyma—JleHua.
DneKkTpudecKre enu U MoTpeOuTeNn dJIeKTpuIeckoit sneprun B 0pity. Kopotkoe
3aMbIKaHUE.

[TocrostHHble  MarHuThl.  B3anmonencTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MarauTHoe noje 3eMJu U €ro 3Ha4eHHe IS J)KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. JIEHCTBME MArHUTHOI'O II0JIS1 HA IPOBOJAHUK C TOKOM.
ONeKTpoABUrareiab IOCTOSIHHONO TOKAa. VCHonb30BaHME 3IIEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SIBneHue 3meKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.

DJIEKTpOreHepaTop. Crioco0sI MOJTy4YEHUS AJIEKTPUYECKOU DHEPTHH.
DIIEKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOUYHHUKAX SHEPTHUU.
Hemoncmpauuu.

DIIeKTpU3aLus Tedl.

JIBa pojia 3JIEKTPUUYECKUX 3apsiA0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE JJIEKTPOCKOIA.

DIEeKTpOoCTaTUUECKass UHAYKITUSI.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsi/I0B.

[IpoBOIHUKY U JUAJECKTPUKH.

MoaenupoBaHU€e CUITOBBIX JIMHUM 3JEKTPUUECKOTO MOJIS.

M cTouyHMKY TTIOCTOSIHHOT'O TOKA.

JIeiCcTBUA 3IIEKTPUYECKOrO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

I"a30BbIi pa3psia.

N3mepenue cuiibl TOKa aMIIEpMETPOM.

N3mepenune 37eKTpUYeCKOro HanpsiXKEHUsT BOJIbTMETPOM.

PeocraTt 1 Mmarazud cOnpOTUBIICHUM.

BzauMmopgeiicTBue TOCTOSSHHBIX MarHUTOB.

MoaenvpoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS MTOTOCOB MAarHUTA.



MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarHuTtHoOE 1oJjie ToKa. DIEeKTPOMAarHHuT.
JlelicTBHE€ MarHWTHOT O TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOABUIATENb TOCTOSHHOTO TOKA.
HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.
Onbitel apanes.
3aBUCUMOCTh ~ HANPABICHHUS  MHAYKIIMOHHOIO TOKAa OT  YCJIOBHM  €ro
BO3HUKHOBEHHUS.
DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
OnbIThI IO HAOJIOACHUIO AJIEKTPU3ALIUU TEJT UHIYKIIUEH U TTPU COMPUKOCHOBEHHH.
HccnenoBanne neicTBUA 3JIEKTPUUECKOTO MO HA TPOBOAHUKH U TUDJICKTPHUKH.
COopka 1 npoBepKa paboThI IEKTPUUYECKOM I[EMH MOCTOSHHOTO TOKA.
N3MepeHue u peryiupoBaHUe CUIIbI TOKA.
N3Mepenue u peryaupoBaHUe HATIPSAKEHUS.
UccnenoBanre 3aBUCHUMOCTH CHJIbBI  TOKa, WAYLHIETO 4YE€pe3 pe3UucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.
OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh 3JEKTPUUYECKOTrO COMPOTUBJICHUS
MPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJAN ONEPEYHOr0 CEYEHUs M MaTepuania.
[IpoBepka mpaBuiia CIOKEHUS HANPSKEHUWA MPU MOCIEIOBATEIIbHOM COECAUHEHUH
JIBYX PE3UCTOPOB.
[IpoBepka npaBuma 1Js CUIIbI TOKA MTPU MAPAILIETBHOM COSUHEHUN PE3UCTOPOB.
Onpenenenue paboThl AAEKTPUUECKOTO TOKA, UIYIIIETO YEPE3 PE3UCTOP.
Onpenenenrne MOUTHOCTH JIEKTPUYECKOT0 TOKA, BBIAEISIEMON HA PE3UCTOPE.
UccnenoBanre 3aBUCUMOCTH CHUJIbI TOKa, HAYHIErO 4YeEpe3 JaMIIO4YKy, OT
HAIIPSKEHUSI Ha HEH.
Onpenenenue KIIJ[ narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MarHUTOB.
N3yyenne MarHUTHOTO TIOJS TIOCTOSTHHBIX MAarHUTOB TPH WX OOBEAWMHCHUH W
pa3aeneHnH.
HccnenoBanne 1efcTBUA dIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.
OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJIEHCTBHS KATYIIKH C
TOKOM U MarHUTa OT CHUJIbI TOKA M HAINPABJICHUS TOKA B KaTYIIIKE.
N3yuenne neicTBUS MAarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM.
KonctpynpoBanue u uzydeHue padoThl AJ1€KTPOBUTATENS.
N3zmepenue KIIJI asekTpoaBUraTesibHONM yCTAHOBKH.
OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHIIYKIIUU: UCCJIEI0BaHUE
W3MEHEHUN 3HAYEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.



9 KJIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe naBwxkeHHE. MarepuanpHas Touka. (Cucrema OTcuyéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHMS. PaBHOMEpHOE NpPSAMOIMHEHHOE
nBrxenue. HepaBHomepHOe MpsMOMHEHOE 1BMKeHHE. CpelHssl 1 MIHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiiHEHOe BrkeHue. (CBoOonHOE
nagenue. OnbIThl ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. llepnon u yvactora obOparieHus.
JluHelriHas u yriioBas CKOpocTH. LIEeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

IlepBriit 3akoH HeroTona. Bropoit 3akoH Herorona. Tperuit 3axkoH HeroToHa.
[IpyHIMT CynepO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS IOKOsI, IPYTHE BUbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOPEHHE CBOOOIHOIO
nafgeHusa. J[Bmxenue mianer BOKpyr ConHua. IlepBasi kocMuyeckass CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TENA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIEHTp TAKECTH.

Nmnynec Tena. M3meHeHne mMnyibca. IMIynbe CHIIbl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBHKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TSDKECTH, YNPYTOCTH,
Tperusi. CBsA3b 3Hepruu U padothl. [loTeHIManbHas SHEeprus Tesa, MOJAHITOrO HaJ
IIOBEPXHOCTBIO 3eMIIM. []oTeHIIManbHas sHeprus c:xaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

HaGntonenne MexaHnuecKoro JIBHKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHHE MyTeN U TPAEKTOPHI ABMKEHUS OJTHOI'O M TOTO K€ T€Ja OTHOCUTEIBHO
pa3HBIX TEJN OTCYETA.

N3mMepeHne cKkopoCTH U YCKOPEHHUS TPSIMOJTMHENHOTO IBUKEHUS.

HccnenoBanrie npu3HakoB PaBHOYCKOPEHHOT'O JIBUKEHUS.

Habntonenue nBr>xeHHs Tea o OKPYKHOCTH.

HaOntonenne MexaHUWYEeCKUX SIBIICHUW, MPOUCXOJSIIMX B CHCTEME OTCuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBH)KEHUM OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTb YCKOPEHUS TENNa OT MACChl TeJa U AEUCTBYIOIIEH Ha HETO CHUJIBI.
HabGntonenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUM TEIl.

N3MeHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHHM.



[lepenaua umynbca npu B3auMOJICUCTBUM TEII.
[IpeoOpa3zoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHre UMITyJIbCca MpU a0COIIOTHO YIPYIOM B3aUMOJEHCTBUU.

Halntonenune peakTUBHOT O ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON SHEPTUU ITPU CBOOOJHOM MaJECHUH.

CoxpaHeHHE MEXaHUYECKOW HHEPruy NpHU ABWKEHUU Tela I0f JEUCTBHEM
TIPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

KoHncTpynpoBanue TpakTa Juisl pa3roHa U JajbHEeHIero paBHOMEPHOIO ABMKEHUS
[IapyKa WA TEIEXKKH.

Omnpenenenue cpelHel CKOPOCTU CKOJIbKEHUSI OpyCcKa WM JIBHXKEHUS IIApUKa IO
HAKJIOHHOM IJIOCKOCTH.

Omnpenenenre YCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JBIKEHUU 1O HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka rumoresbl: €ciii NMPU PAaBHOYCKOPEHHOM JIBKEHUHM 0€3 HayalbHON
CKOPOCTH IYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT CHJIBI HOPMAJIbHOIO
JTaBIICHUSI.

Onpenenenue kodPpduiieHTa TPEHUSI CKOJbKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CWIBI TPEHUS NPU PABHOMEPHOM JIBIDKEHHM Tela IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Omnpenenenne pabOThl CWIbI YIIPYrOCTH HpPU MOABEME I'py3a C HCIOJIb30BAHUEM
HEMOJIBM)KHOT'O U MOABMXHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUS SHEPTUH.

Pa3gen 9. Mexannueckue KoJ1e0AaHUA W BOJIHEI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIL: TTepUo,
4acToTa, aMIUIMTyAa. MaTteMaTuueckuil U MpyKUHHbIA MasTHUKH. [IpeBpaienue
SHEPIrUH NP KOJIeOATETbHOM JBUKECHHH.

3aryxatoume — kosnebOaHud.  BolHyxknaeHHole — koneOaHus.  Pe3oHaHc.
Mexannueckue BosHbl. (CBOHCTBa MexXaHMYecKMX BOdH. IIpomonbHble U
nornepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€  pacrpoCTpaHEHUs.
MexaHn4ecKkue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3ByKa. MH(pa3Byk u

YJIBTPa3BYyK.



Jlemoncmpayuu.

HaGntonenue xoneGanuii Ten moj AeMCTBUEM CHIIBI TSDKECTH U CUJIBI YIIPYT'OCTH.
HaGnronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hablntonenune BeIHYXA€HHBIX KOJIEOAHUI U PE30HAHCA.

Pacnpoctpanenuie npo10JibHBIX U MONMEPEYHBIX BOJH (HA MOEIH).
HaGmtonenmne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUI pe30HaHC.

Jlabopamopnuie padbomout u onvimel.

Onpesenenre 4acTOThI U MEpUojia KojJeOaHWi MaTeMaTHUeCKOro MasTHUKA.
Omnpenenenre 4acTOThI U MEpUOIa KoJIeOaHU NPy KUHHOTO MasiTHUKA.
UccnenoBanre 3aBUCUMOCTH TIEPHOIa KOJIEOAHUH MOABEIICHHOTO K HUTHU Tpy3a OT
JUTUHBI HUTH.

WccnenoBanre 3aBUCUMOCTH TepUoJia KOJIEOAHUNW NPYKUHHOTO MASITHHKA OT
MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTHU TeproAa KojaeOdaHui rpy3a, NOJBEIIEHHOTO K HUTH, OT
MacChl Tpy3a.

OnbITBl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh MepuoAa KoieOaHWW MpY>KUHHOTO
MasTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaICHMUS.

Pa3nesn 10. D1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOJHBL.  CBoOMCTBa
ANEKTpOMarHuTHeIX BoiH. [llkana snekTpoMarHuUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBS3H.

DJIeKTpOMaruuTHas mnpupoga cBera. CKopocTh cBeTa. BomHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

N3y4yenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOUIILHOTO TenedoHa.

Pa3nea 11. CBeToBbIe fIBJICHHUS.

JlyueBas  Momenb  cBera.  McTouHMKM ~ CBerta. [IpssmonuHErHOE
pacnpocTtpaHeHue cBera. 3atMenust Connua u Jlynsl. Otpaxenue cBera. [limockoe
3epKaJIo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomyieHUsi cBera. [lonmHoe BHyTpeHHee
OTpaxXeHHE cBeTa. lICcrnonb30BaHME TIOJHOIO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJAX.



Jlunza. Xoxa onayueir B JuH3e. OnrTuueckas cucrtema (Qortoamnmnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTHUYeckas cHucTeMa. BIum3opykocTs u
JATbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crekTp. Omnbitel HbloTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(ucmepcus cBera.

Hemoncmpayuu.

[IpssMonuHEWHOE pacpOCTPaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

Onrtuyueckuil CBETOBO/I.

Xop nydyel B coOuparoliiei JInH3e.

XoJ JIydeu B pacCEUBAIOLIEH JINH3E.

[Tonyyenue n300paxeHuil ¢ MOMOIIBIO JIUH3.

[Tpuntun aeiicTBus doToammapara, MUKPOCKOIA U TEJIECKOIIA.
Mopens riasa.

Paznoxenue 6emoro cBera B CIIEKT.

[Tony4yenue 6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBaHne 3aBUCUMOCTH yIJia OTPaXKEHUsI CBETOBOIO Jyda OT yIJia aJCHHUS.
N3yyenue xapakTepucTuk u300paxKeHus mpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTJia MPEJIOMIIEHUSI CBETOBOIO Jiydya OT yIJia majeHus
HA TPAHUIIE «BO3YX—CTEKIIOM.

[Tonyuenne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenue (HOKYCHOTO PACCTOSIHUS M ONITUYECKOM CUIIBI COOMpAaroei JIMH3BI.
OMBITHI TTO PA3JIOKEHUIO OEIOT0 CBETA B CIIEKTP.

OMBITH IO BOCHIPHUSTHIO 1[BETA MPEIMETOB TP WX HAOIIOJEHUU Yepe3 I[BETOBBIE
bUIBTPHI.

Paznen 12. KBaHTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass mozenb atoma. Mojgens atoma bopa.
Hcenyckanue n nornomienne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eta- U raMma-usnydenus. CTpoeHre aTOMHOTO
saapa. Hykionnas wmoaens aromHoro sapa. W3oromel. PaamoakTuBHbBIE
npeBpanieHusd. [lepros monypacmnaaga aTOMHBIX SIIED.

SAnepHbie peakiuu. 3aKOHBI COXPaHEHHUS 3apsJO0BOTO M MacCOBOI'O YHCET.
DHeprusi cBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTe3a U
nenenus anep. Ucrounuku sneprun ConHIa v 3BE3.

Snepnas sHepreruka. JeWCTBUS pPaguOAKTUBHBIX W3JIyYCHUW HA IKUBBIE
OpraHU3MBI.



Jemoncmpayuu.
CHexTpbl U3Ty4EHUS U MOTJIONIECHUS.
CrexTpsl pa3InvyHbIX ra30B.
Cnektp Bomopoaa.
HabGntonenue tpekoB B kamepe Bunbcona.
Pabota cuéruynka HOHU3UPYIONINX U3ITYUCHUI.
Perucrpanust u3nydeHust IpupoIHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie padbomout u onvimel.

Habmronenue CrutonHbIX ¥ JIMHEHYAThIX CIEKTPOB U3TYUEHHUS.

UccnenoBanre TpEeKOB: MU3MEPEHUE SHEPTHMM YACTUIBI 10 TOPMO3HOMY IyTH (IO
¢dororpadusim).

N3mepenne paguoakTUBHOTO (hoHa.

IHoBTOpPHTEILHO-00001IAXO 1M A MOAYIb.

[ToBTOpUTENHHO--00001IAIONTUN MOAYJIh TIPEIHA3HAUYEH /IJIsi CUCTEMaTHU3alluu
U 0000mIeHHs TPEIMETHOTO  COACpPXKAHWUS W OMbITa  JICITEILHOCTH,
npuOOPETEHHOr0 MPU U3YUYEHUH BCEro Kypca (DU3MKH, a TaKkKe JJi MOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy M0 (Gu3uKe [ 00ydaroumxcs,
BBIOPABIIIUX ITOT yUEOHBIN MpeaMET.

[Ipu u3ydeHUU JAaHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00ECIIECUMBAETCS JOCTIKCHHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  pEe3yJNbTaToB  0O0ydeHUs, (QopMUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJICHUEC YMEHUSMHU OOBACHITH (PU3UUECKUE
SIBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HaHMs, peuaTh 3aJa4d, B TOM YHCIIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMANBHO JIEATEIBHOCTHBIM XapakTep MaHHOTO pasjelia Pean3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIONHSIOT 3aJaHus, B KOTOPHIX UM
IpeaIaraeTcs:

HA OCHOBE TOJYYCHHBIX 3HAHMM pacro3HaBaTh M HAy4yHO OOBSICHATH
dbusznyeckue sIBICHUS B OKPYKAIOIIEH MPUPOIE U TIOBCETHEBHOM KU3HM,

UCII0JIb30BaTh HAyYHbIE METOJIbl UCCIEA0BaHUs (PU3NUYECKUX SBJICHUHN, B TOM
YUCJE AJISI HPOBEPKU TMIIOTE3 U MOJTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHBIE OCHOBBI HauOoyiee Ba)XHBIX JOCTIIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX UICTOUHUKOB
SHEPIruM Ha OCHOBE 3aKOHA MPEBPAILEHUs] U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenue (u3NKy HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAINPABIEHO
Ha JIOCTMXKEHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yIbTaTOB.

B pesynpraTe n3ydeHus GuU3NKH Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs
y oOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YacTH:
1) maTpHOTHYECKOr0 BOCIIUTAHUS:
— IIPOSIBJICHHE WHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMU
(bu3nyecKol HaAyKu;
— [IEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSM POCCUUCKUX YUEHBIX --(PU3HKOB;
2) rpaskIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUU
[)76370 478
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX TMPUHIIMIOB B JEATEIbHOCTU
Y4E€HOTO;
3) 3cTeTH4eCKOro BOCIIUTAHUS
— BOCIIPUSATHE OSCTETUYECKUX KadeCTB (U3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:
— OCO3HaHME IIEHHOCTH (HU3MYECKON HAYKW KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIEH COCTABIISAIOUIEH KYJIbTYPBI,
— pa3BUTHE HAYYHOH JIOOO3HATENBHOCTH, HWHTEpEca K HCCIEI0BATEIbCKON
NesATeTbHOCTH;
5) popMupoBaHus KyJbTYPbI 3I0POBbSl 1 SMOLUOHAJIBLHOI0 0JIArOMOJIYyYHS:
— OCO3HAaHME LEHHOCTH Oe3omacHoro o0pa3a JKU3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBUI O€30MACHOrO TMOBEJCHUS Ha
TpaHCHOPTE, HA JOporax, C OHJIEKTPUYECKHMM MU TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIITHUX YCIIOBUSX;
— chOpMUPOBAHHOCTH HABbIKA pe(IeKCHH, TPU3HAHUE CBOETO MpaBa Ha ONIUOKY U
TaKOr'o e MpaBa y APyroro 4eioBeKa;
6) TPy10BOIr0 BOCIUTAHMS:
— AKTMBHOE Yy4YacTHE€ B pEUICHWHM MPaKTUYECKUX 3aj]ay (B paMKax CEMbH,
o0pa3zoBaTelbHON OpraHU3alliy, ropojaa, Kpas) TEXHOJOIMYECKOW M COIMaIbHOU
HANPABJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U PUINYECKUX 3HAHUM;
— WHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOGECcCrid, CBI3aHHBIX C (PU3UKOM;



7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpUEHTAIIMs Ha PUMEHEeHNE (PU3NYECKUX 3HAHUM JIJISl PeIlIeHus 3a/1a4 B 00J1acTu
OKpYXaIomel Cpefbl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOXHBIX
TIOCIICIICTBUN ISl OKPY>KAFOIIEH CPEeIbI;

— OCO3HaHHME TIO0ATBLHOTO XapakTepa SKOJIOTHYECKHUX Mpo0JIeM U TyTed HX
pElIeHHS;

8) amanTauMum K U3MEHSIOIIMMCH YCJOBHSM CONUAJIBLHOH W TPUPOTHOMH
cpeabI:

— MOTPEOHOCTh BO B3aMMOJICUCTBUH NP BBHIMOIHEHUU HCCIIEOBAHUN U TPOEKTOB
¢dbu3nUecKoii HalPaBIECHHOCTH, OTKPHITOCTD OMbBITY U 3HAHUSIM JIPYTHUX;

— TIOBBIIICHWE YPOBHS CBOCH KOMIICTCHTHOCTH 4Yepe3 TMPAKTHYECCKYIO
JESATENBHOCTB;

— MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4HUCIE (POPMYIHPOBATH
UJIeH, TIOHSATHS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SIBJICHUSX;

— OCO3HaHUE JNe(PUIUTOB COOCTBEHHBIX 3HAHUU M KOMIETEHTHOCTEHW B 00JacTu
buzuku;

— MJIAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETECHUN HOBBIX (PM3MUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJM3WPOBATh W BBISBIATH B3aWMMOCBS3U TPHUPOABI, OOIIECTBA U
ASKOHOMHKH, B TOM YHCJIE C UCTIOJb30BaHNEM (PHU3HUECKUX 3HAHUH;

— OIICHKa CBOUX JICWCTBUI C Y4€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX ITOCIIEICTBHI.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynapTaTe ocBoeHmsi mporpaMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y ody4aronierocss Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIONINE TT03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC JCHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUS, PEryJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3naBaTeabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjoruueckue JelcTBUA:
BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK O0BEKTOB (SIBJICHUI);
yCTaHABJIMBaTh CYIIECTBEHHBIM TMpU3HAK KiaccU(pUKAIMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,;
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B pacCcMaTpPUBAEMbIX (aKTax,
JAHHBIX ¥ HAOJIFOJCHUSAX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;



BBISIBJISITh IPUYMHHO--CJICICTBEHHBIC CBSI3U NP M3yYEHUH (PU3NICCKUX SBICHUN U
IPOLIECCOB, JI€TaTh BBIBOJBI C HCIIOJIb30BAaHUEM JCHYKTHUBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TUIIOTE3bI O B3AUMOCBS3IX (PU3HMUECKUX BEINYMH;
CaMOCTOSITENILHO BBIOMpaTh CHOCOO penieHust ydeOHOM (u3nyeckod 3anayu
(cpaBHEHHME HECKOJBKHX BAPUAHTOB PEIIEHUs, BHIOOpP Haubosee MOAXOISIIEro C
y4€TOM CaMOCTOSITENbHO BBIJIETIEHHBIX KPUTEPHUEB).

basoBble ucciaenoBare/ibCKie AeHCTBHSA
UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKIUI MHCTPYMEHT MO3HAHUS;
IPOBOJUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY TIUIaHY OIIBIT, HECIOKHBIN
(bU3HUYECKHI SKCIIEPUMEHT, HEOOIbIIIOE UCClIe0BaHNEe (DU3NUECKOTO SBIICHHUS;
OLICHMBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpPMALINIO, MOTYyUYEHHYIO B
XO/I€ UCCIIEIOBAHUSI UJTN HKCIIEPUMEHTA;
CaMOCTOSITENTLHO  (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJIBI 1O pe3yjibTaTaMm
POBEIEHHOT0 HAOIIOACHHUS, OTbITa, UCCIICIOBAHUS;
OPOTHO3UPOBATh BO3MOXKHOE JajbHEiIIee pa3BUTHE (PU3MYECKHX MPOIECCOB, a
TaKk)KE BBIJBUTATh MPEANONOKEHHSI 00 HX pPa3BUTUH B HOBBIX YCIOBUSIX H
KOHTEKCTax.

PabGora ¢ undopmanmei:
OPUMEHATh Pa3Iu4Hble METO/AbI, HHCTPYMEHTBI U 3alPOChl NP MOUCKE U OTOOpE
uHbOpMAllMM WIM JAaHHBIX C Y4E€TOM MPENJIOKEHHOW YyueOHOM (usmueckoi
3a/1auu;
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  HHTEPIPETUPOBATH  HMH(POPMALIHIO
pa3IMYHBIX BUAOB M POPM MPEICTABICHHUS;
CaMOCTOSITETILHO BHIOMPATH ONTUMANIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaLuu U
WUTIOCTPUPOBATh PEIllaeMble 3aJ]a4l HECIOXKHBIMU CXEMaMu, JuarpaMMamMu, HHOM
rpaduKoil 1 KX KOMOWHAIIASIMH.

KoMmyHukaTuBHBIE YHHBepcaIbHbIe YyueOHbIe 1eHCTBHUS:
B XO7Ie 0OCYXKJeHHUsl yueOHOro marepuasia, pe3ylbTaToB JaOOpaTOPHBIX padoT U
IPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TeMbl U BBICKA3bIBATh
UM, HAILIEJICHHbIE Ha pELIECHUE 3a/ladyd U NOJJEp)KaHHe OJaroxenarelbHOCTH
OOIICHUS,
COIMOCTAaBJISATh CBOM CYXKJEHUS C CYXICHHSIMHU JPYrMX Y4YaCTHHUKOB JUajora,
O0OHapyXUBaTh Pa3IM4YMe U CXOACTBO MO3ULIUIA;
BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPENCTaBIATh PE3YNbTaThl BBIITOJHEHHOIO (DU3UYECKOr0 OIbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);
NOHMMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAaHAHON M WHAMBHUIYaJbHON
paboTHI PU PEMICHUN KOHKPETHOU (PU3NIECKON TTPOOIEMBI;



NPUHUMATh IIEJTU COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH JCHCTBUSA MO €€
JOCTIDKCHUIO: PACHpeNeNsITh POJH, OOCYXKJaTh IPOLECCHl W Pe3yibTaThl
COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTAS] KAYECTBEHHOTO PE3ybTaTa MO CBOEMY
HATIPABJICHUIO U KOOPIUHUPYS CBOU JECHCTBUS C APYTMMH YICHAMU KOMaH/IbI,
OIICHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OOMUH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEIBLHO C(HOPMYIMPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBHS.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHLIC y‘leﬁﬂble I[eﬁCTBHﬂ

Camoopranusanus:
BBISIBJISITh TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CUTyalUsIX, TPEOYIOIIUX s
pelieHust pU3NIeCKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATHUS pPElICHUN (MHIUBUAYaAJIbHOE,
NPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEUICHUI TPYNHIIOoi);
CaMOCTOSITEJILHO COCTAaBJISITh aJTOPUTM pEIICHUsS (PU3UUEeCcKO 3aauu WM IlaHa
UCCJIEIOBAHUS C YYETOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MpejiaraeéMble BapUaHThl PELICHUI;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJILHbI NHTEJJIEKT:
JlaBaTh aJIeKBaTHYIO OLEHKY CUTYAIlUU U MpeJyiarath 1iaH e€ N3MEHEHNUS,
OOBSCHATh MPUYMUHBI JTOCTHXKCHHS (HEJOCTUXKEHUS) PE3yJbTAaTOB JESITEIbHOCTH,
JIaBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;
BHOCUTH KOPPEKTUBBI B JEATEIbHOCTh (B TOM 4YHCI€ B XOJ BBINOJHEHUS
(dbu3MUecKoro HCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHMBIIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMUOOK, BO3ZHUKIIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJbTATA IEJIN U YCIOBUSIM;
CTaBUTh ce0si Ha MECTO JPYroro 4eioBeKa B XOJl€ CIOpa WIM JIUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
NpU3HABaTh CBOE MPABO HAa OMIMOKY MpU pemieHuH (U3NYEeCKUX 3a7ad WIA B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE € MPaBo APYroro.

IHPEIMETHBIE PE3YJIBTATHI

K xonIy oOydenus B 7 Kjiacce mpeaIMeTHBIC pe3ybTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO YUAOIIUXCS YMEHUI:
UCIIONIb30BaTh IOHATHS: (PU3MUECKHE M XUMHUYECKHE SBJICHUSA, HAOJIOJEHUE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHHIBI (U3UYECKUX BEIWYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHW4YeCKOe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, IMPSIMOJUHEHHOE),



TpaeKTopus, paBHOACHCTByoIIas cuia, nedopmanus (ymnpyras, MjiacTHYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;

paznuyath sBieHus (quddysus, TEmIoBoe JABMIKEHHWE YaCTHI[ BEIIECTBa,
PaBHOMEPHOE JABW)KEHHUE, HEPABHOMEPHOE JIBUKECHHE, NMHEPLUS, B3AUMOICHCTBUE
T€JI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBHKO BpallleHUs, Iepenayda
JABJICHUST TBEPABIMU TEJIaMH, XUIAKOCTSIMU U Ta3aMu, atMoc(hepHoe naBlieHHE,
IUIaBaHWE TeJ, NPEeBpalleHUsT MEXAaHWYECKOW SHEPruy) IO ONUCAHUID HX
XapaKTEPHbIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(duznueckoe sSBICHUE;

pacro3HaBaTh MPOSIBJICHUE HM3YUYCHHBIX (PU3UYECKUX SBICHUW B OKPYKAIOIIEM
MUpE, B TOM uucie (PU3NUECKUE SIBICHUS B NPUPOJEC: MPUMEPHI JABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOW MPUPOJIE, ICHUCTBUE CUITBI TPEHUS B
OpUpO/IE U TEXHHUKE, BIHUAHHE aTMOC(HEPHOrO JAaBJICHHUS HA >KUBOW OpraHu3M,
IUTaBaHUE PbIO, phIYarv B TeJ€ YEJIOBEKa, MPU ATOM IMEPEBOAUTH MPAKTUUYECKYIO
3amady B y4eOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHUI;

ONKCHIBATh M3YYCHHbIC CBOWCTBA Tel W (PU3MYECKUE SIBICHHS, HCIHOIb3Ys
dusznueckne BeNMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IYTh,
CKOPOCTb, CPENHsISI CKOPOCTb, CWJIa YIPYTOCTH, CHJIA TSIKECTH, BEC TeENa, CUJa
TpeHus, AaBjieHuEe (TBEPIOro Tena, MXUIAKOCTU, Tras3a), BBHITAJKUBAIOIIAs CHIIA,
MexaHu4deckass paboTa, MOIIHOCTh, IJIEUO CHJIbI, MOMEHT CHWJbI, KO3(DUIIMEHT
MOJIE3HOT'O JIEWCTBUSI MEXaHU3MOB, KUHETHUECKas U MOTEHI[MAIbHAsI SHEPTUS ), IPU
OMUCAHUU TPABUWIBHO TPAKTOBATh (PM3UYECKHUN CMBICI HCIOJIb3YEMbIX BEIUYUH,
uX O0003HAYEHUsS] W EAUHULBI (PU3UYECKUX BEIUYUH, HAXOAUTh (HOPMYIIHI,
CBSA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMU, CTPOUTD
rpauKy U3Yy4EeHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BETUYNH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3UUYECKHUE SBIICHUS W TPOIECCHI, HUCIIONB3YS
nmpaBujia CIOXKEHHS Cui (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumezna, MPaBUIIO paBHOBecHs pbiuara (0JI0Ka), «30J0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAaHEHHsS MEXAaHWUYECKOW SHEPru™, NOpU 3TOM J1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTU4YeCKOe
BBIPAXKEHUE;

OOBSCHATHh (U3MUYECKHUE SBICHUS, MPOIECCHl U CBOMCTBA TEJN, B TOM YHCIEC U B
KOHTEKCTE CUTyallhUii MPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTEepa:  BBIABIATH
MPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JIOTHYECKUX I11aroB
c onopoif Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHUM, PU3NUECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH,

pemarh pacu€THele 3amadu B 1—2 JCHCTBUS, HCIONB3YS 3aKOHBI M (HOPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIIMYMHBI: HAa OCHOBE aHajiu3a YCIOBHUS 3aJayud



3aMKMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3HMUECKHE BETUYUHBI B (DOPMYJIIBI U
IOPOBOJUTH PacU€Thl, HAXOIUThH CIPABOYHBIEC JaHHbIC, HEOOXOAUMBIE JUISI PELICHHUS
3aJ1a4, OIICHUBATh PEATUCTUYHOCTh MOITYYEeHHON (PU3NYECKOMN BETNUNHBI;
pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PEHIUTh NPH MOMOIIM (PU3HYECKHX
METOAO0B, B ONHMCAHWUU MCCIENOBAHUS BBIACIATH IMPOBEPAEMOE NPEANOI0KEHUE
(rumore3y), pas3nyaTh U MHTEPIPETHPOBATH IOITYYEHHBIM PE3yJbTaT, HAXOIWUTH
OLIMOKH B XOJI€ OMbITA, JI€NaTh BHIBOJIBI 110 €r0 Pe3yIbTaTaM;

OPOBOJUTH ONBITHl MO HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten: (QopMyJIHpOBaTh MPOBEPSEMbIE MPEANOIOKEHUsA, COOUpaTh
YCTaHOBKY W3 NPEIJIOKEHHOIOo O0OpYyIOBaHMs, 3allUChIBaThb XOJ ONbITa U
(dbopMynupOBaTh BHIBOJIBI,

BBITNIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tea, 00bEMA, CUIIbI
U TEeMIepaTypbl C HCIOIb30BAaHUEM AaHAJIOTOBBIX U LU(MPOBBIX MPUOOPOB,
3aMuChIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHON aOCOIIOTHOM MOrPEUIHOCTH
VU3MEPEHU;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKON BEIMYUHBI OT JPYroiu
C HCIIOJIb30BAaHUEM IMPSMBIX HW3MEPEHUN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBIKYIIErOCs Tela OT BPEMEHM JBHWKCHMS Teja, CUJIbl TPEHUSA CKOJIBKEHHUS OT
BEca Tena, KauecTBa 00padOTKU MOBEPXHOCTEN TENT U HE3aBUCUMOCTH CHIIBI TPEHHUS
OT IUIONIAJX CONPUKOCHOBEHMS TEJ, CHJIBI YOPYTOCTH OT YIJMHEHHMS IPYKUHBI,
BBITAJIKUBAIOIIEN CHJIBI OT 00BEMa MOrpYKEHHOM YacTH Telna U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT IJIyOMHBI, Ha KOTOPYIO
NOrPY’KEHO TEJ0, YCIOBUM TUIaBaHUs TEJ, YCIOBUM paBHOBECHS phluara U OJIOKOB),
y4acTBOBATh B IJIJAHUPOBAHUM Y4EOHOrO HMCCIENOBaHHUA, COOMpPATh YCTAaHOBKY U
BBIMIOJIHATh ~ U3MEPEHUs, CleAysd MpeJIoKEHHOMY IUIaHy, (DUKCHpOBATh
pe3ynbTaThl  MOTYYEHHOHW 3aBUCUMOCTH  (PU3MUECKMX BEIWYMH B  BHUJIE
OpeUIOKEHHBIX Tabnuil u TrpaduKoB, JAenaTh BBIBOABI IO pe3ylbTaTaM
UCCIICI0BAHNS;

IPOBOJIUTH KOCBEHHbIE M3MEpPEHUs (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEILECTBA
KUIOKOCTH M TBEPAOrO TENA, CHJIA TPEHUSA CKOJBXEHHs, [ABJIICHHE BO3IyXa,
BBITAJKMBAIOIIASl CWIA, JEUCTBYIOIIAs HA IMOIPYKEHHOE B JKUIAKOCTH TEIIO,
KO3(QQUIMEHT  NOJE3HOro  JEHCTBUS  MPOCTBIX  MEXAHU3MOB),  CIEys
OPEUIOKEHHON ~ MHCTPYKLMHU: TpU  BBIIOJHEHMM  HW3MEpPEHUil  cobupath
AKCIEPUMEHTAJIBHYIO YCTAHOBKY Y BBIYMCIIATH 3HAYEHUE UCKOMOW BEITUYMHBI,
coO0aTh MpaBWia TEXHUKU OE€30MaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIMIBI JEUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOUIAloIMIMecs COCyIbl, OapomeTp, phlyar,
TTOJBYYKHBIN 1 HEMTOABUKHBIN 010K, HAKJIOHHAS INIOCKOCTD;



XapaKTepU30BaTh MPUHIMIBI JICUCTBUS HM3YUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa UX OMUCAaHUA (B TOM YHCIIE: MOAIIUITHUKHN, YCTPOHUCTBO
BOAONPOBO/IA, TUAPABINYECKHI TPECC, MAHOMETP, BBICOTOMED, MTOPIIHEBOM HACOC,
apeoMETp), UCTIONB3YsI 3HAHUSL O CBOMCTBAX (PU3UUYECKUX SIBIICHUM U HEOOXOIUMBbIE
dbu3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOJIUTH TPUMEPHl (HAXOAUTh HH(POPMAIMIO O TPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUSl (DU3UYECKUX 3HAHWM B MOBCETHEBHOW JKWU3HH I OOECIICUCHHS
0€e30MacHOCTH MpHU OOpAIlEHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpPaHEHHS 37I0pOBbSi M COOJIOJCHHS HOPM DKOJOTMYECKOTO TIOBEICHUS B
OKPY’KAIOIIEH CPEAE;
OCYIIECTBJIATh OTOOpP MCTOYHUKOB WMH(pOpMaruu B MHTEpHETE B COOTBETCTBHH C
3aJlaHHBIM TOUCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUU M MyTEM
CpPaBHEHUSI Pa3IUYHBIX MCTOUYHUKOB BBIACIATH MH(POPMAILIUIO, KOTOpas SIBISIETCS
IPOTHUBOPEUYUBOM UITU MOXKET OBITh HETOCTOBEPHOM;
UCIIOJIb30BaTh TIPW  BBIIOJTHEHUM Yy4YEOHBIX 3aJlaHU  HAYIHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUECKOro COJAEpKaHMs, CIPaBOYHBIE MaTepHUalbl, PECYpPChl CETH
WNurepHer, Biagerb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMaIIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpMAIK PU3NIECKOTO COAEPIKAHUS, B TOM YHCIIE MyOIMIHO
JieNnaTh  KpaTKue COOOIIEeHHMsT O pe3ylibTarax MpPOEKTOB WM  y4eOHBIX
VCCIIEIOBAHUM, TPU 3TOM TPaMOTHO MCIIOJIB30BaTh HW3YYECHHBIM ITOHATUHHBINA
anmnapart Kypca (pU3MKHu, COMPOBOXKIATh BRICTYILJICHUE MPE3EHTALIUECH;
IpU  BBINOJTHEHUU Y4YE€OHBIX TIPOEKTOB M  HCCIEIOBAHUM  pacrpeacisiTh
00513aHHOCTH B TPYyMIE B COOTBETCTBUU C MOCTABIICHHBIMHU 3a/layaMu, CJIEIUThH 3a
BBIIIOJIHEHWEM IIJ1aHa JOEHCTBUH, aJeKBAaTHO OLIEHHMBATh COOCTBEHHBLIM BKIAaJI B
NEATENbHOCTh TPYIbI, BBICTPAUBATh KOMMYHUKATHMBHOE B3aMMO/JICHCTBHUE,
YUYUTBIBAsi MHEHUE OKPYKAIOLIUX.

K xonity oOyuenus B 8 ki1acce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:
VCIIOJIb30BATh MOHATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKHEe U amMop(HbIe
TeJa, HACBIIICHHbIM M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3/yXa, TEMIIEPATYpa,
BHYTPEHHSSI SHEPT U, TEIJIOBOM JBUraTelb, SJIEMEHTAPHBINA JIEKTPUUECKUM 3aps/l,
AJIEKTPUYECKOE TOJI€, MMPOBOJAHUKHA U JAUDJICKTPUKU, TTOCTOSIHHBIN AJIEKTPUUECKUM
TOK, MArHUTHOE TOJIE;
pasznuyath sBJIEHUA (TEIUIOBOE PaCUIMPEHUE U CXKAThe, TeIUlonepeaada, TEMIOBOE
paBHOBECHE, CMauMBaHUE, KaNWUISIPHbIE SIBJICHUS, HCIApeHue, KOHACHCalus,
IJIaBJIeHUe, KpucTauim3anus  (OTBEpJieBaHHWE), KHUIIEHWE, Teruionepeaaya



(TEerI0npOBOAHOCTb, KOHBEKIIUS, U3ITy4EHUe), ANIEKTPU3ALUS TE,
B3aUMOJICHCTBHE 3apSAI0B, JEHCTBUS MIEKTPHUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICICTBUE MarHUTOB, JEUCTBME MATHUTHOI'O IIOJISI HA IIPOBOAHUK C TOKOM,
AJIEKTPOMAarHuTHasE MHAYKIMS) IO ONMCAHUIO WX XapaKTEepPHbIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JIaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (PU3MUECKUX SBICHUM B OKpPYKarOIIEeM
MHpE, B TOM 4Hciie GU3NYECcKue IBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaNWULIPHBIE SBJICHUS B MPUPOJE, KPUCTAJUIBI B Ipupone, ninydenne ConHna,
3aMep3aHue BOAOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs], CHETa,
AJIEKTPUYECKUE SBJICHUS B aTrMocdepe, 3NIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHUTHOE IoJsie 3eMJiu, Apei( Moa0CcoB, POiIb MArHUTHOTO MOJS Ui JKU3HU Ha
3emiie, TOJSIPHOE CHUSIHHE, TIPU OTOM IE€PEBOJUTH IPAKTHUYECKYIO 3a/1ady B
y4€OHYI0, BBIIEIATh CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBICHUM;
ONKCHIBaTh HU3YYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢u3nyeckue BEIUYMHBI (TeMmrepaTypa, BHYTPEHHSS OSHEPrusi, KOJIHYECTBO
TEIUIOTHI, YHAENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJIEHUSA,
ylenbHasl TEIUIoTa IMapooOpa3oBaHus, YZAeNbHas TEIUIOTa CrOpaHMsl TOILUIUBA,
KO3(QQUIMEHT TOJE3HOro JACMCTBHUS TEIUIOBOW  MAIlMHBL, OTHOCHUTEIbHAs
BIQXXHOCTb BO3JyXa, DIEKTPUYECKHM 3apsld, Cuiaa TOKA, DJIEKTPUYECKOE
HaIIPSYKEHHUE, CONMPOTHUBIIEHUE MPOBOJHUKA, YAEIBHOE CONPOTUBIICHHUE BEILECTBA,
paboTa M MOIIHOCTh JJEKTPUYECKOTO TOKAa), IpPHU ONHUCAHUU MPABUIBHO
TPaKTOBaTh (DU3MUECKUNA CMBICT HCIOJIb3yEeMbIX BEJIUYMH, OOO3HAUEHHS U
EAMHUIBI (PU3UYECKUX BEIMYMH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOLIME JaHHYIO
(Gu3nUecKyl0 BEIUYHUHY C APYTMMH BEIUYMHAMH, CTPOUTH IpaUKU H3YyUEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U TPOLECCHI, UCIOIb3YS
OCHOBHBIE ITOJIOKEHUSA MOJIEKYJSIPHO--KUHETHYECKON TEOPUU CTPOCHHUS BELIECTBA,
OPUHLUI CYNEPHO3ULMH TOoJeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsana, 3akoH OMa i ydacTka nend, 3akoH Jxoyns—JIeHna, 3aK0H COXpaHEHHUs
SHEPTHUH, MPHU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIHUCHIBATH €0
MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3NUECKHE IPOLECCHl M CBOMICTBA T€J, B TOM YHCJIE U B KOHTEKCTE
cuUTyauuu IIPAaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITH
NPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE U3 1—2 JTOTMYECKUX IIaroB
Cc onopodl Ha |-2 H3y4YEHHBIX CBOMCTBA (PU3MYECKHUX SBICHUH, (PUINYECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemaTe pacu€THble 3aJauyud B 2—3 JEHCTBUS, HCNONb3Yys 3aKOHBI U (OPMYJIBL,
CBs3bIBAIOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a7audd
3alIUChIBATh KPATKOE YCIOBHE, BBIABISITH HEAOCTATOK JAHHBIX JJIA PELICHUS



3a/laud, BBIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBbIE i €€ pelleHMUs,
POBOJUTH PACUYETHl U CPABHUBATH MOTYYEHHOE 3HAYCHHE (HDU3UUECKOI BETMUUHBI
C U3BECTHBIMU JJaHHBIMH;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh IPH MOMOIIM (PU3UYECKHX
METOJIOB, MCIOJb3ysl OINHUCAHME UCCIENOBAaHUSA, BBIIEIATH MPOBEPSEMOE
IPEAIONIOKEHNE, OLIEHUBATh MPAaBWIBHOCTh MOPSAAKA MPOBEACHUS HCCIIECIOBaHU,
JenaTh BbIBOJIBI;

OPOBOJUTH ONBITHl MO HAOMIOAEHUI0 (U3HYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB TeN (KamWJUISpHbIE SIBJICHUSA, 3aBUCHMOCTbH JABJIEHUS BO3JyXa OT €ro
00bEMa, TeMmImepaTypbl, CKOPOCTH Mpollecca OCThIBAHMA M HArpeBaHus IpHU
U3JIy4YE€HUU OT IIBETa U3JIydaromied (MOrjionariiei) MOBEepXHOCTH, CKOPOCTh
UCIIApEHHs] BOJbI OT TEMIIEpaTypbl JKUJIKOCTH M IUIOMAAM €€ IMOBEPXHOCTH,
ANEKTpU3alUs TEl U B3aUMOJEHUCTBUE AJIEKTPUUECKUX 3apsA/I0B, B3aUMOJACHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3Yyaju3allis MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JEICTBUS MarHUTHOI'O TOJIS Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa AJIEKTPOABUTATEINA MOCTOSHHOIO TOKA): (hOPMYJIMpPOBaTh MPOBEPSEMbIE
NPENONOKEHUSI, COOMPATh YCTAHOBKY U3 TPEIJIOKEHHOTO O00O0pyAOBaHMUS,
OIKCHIBATH XOJI OIBITA U (POPMYITUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSIMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAKHOCTH
BO3/lyXa, CWJIbl TOKA, HANpPsHKEHUS C MCIOJIb30BAaHUEM aHAJIOI'OBBIX MPUOOPOB U
JTATYMKOB (DU3UYECKUX BEIMYHMH, CPAaBHUBATh PE3YNbTAThl U3MEPEHUHN C y4€TOM
3aJaHHOM aOCOMIOTHOM MOTPENTHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUYECKON BEIMYMHBI OT JPYroiu
C UCHOJB30BAaHUEM TNPSIMBIX H3MEPEHUH  (3aBUCUMOCTH  CONPOTHUBICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM TIONEPEYHOro CEYEHHUS M YIEIbHOIrO
CONPOTHUBJICHUS BEIECTBA MMPOBOJHKKA, CHUJIBI TOKA, WAYIIErO0 4epe3 MPOBOJHUK,
OT HanpsDKEHWs] Ha NPOBOAHUKE, MCCIEIOBAHUE IOCIEAOBATENIBHOIO U
napajyieIbHOrO  COEAWHEHUM MPOBOJHUKOB): IJIAHUPOBATh  HCCIIEOBaHUE,
coOupaTh YCTAaHOBKY U BBITIOJIHATh MU3MEPEHUS, CIEAys MPEII0KEHHOMY IUIaHY,
(buKCHpOBATH PE3yJIbTATHI MOTYYEHHOW 3aBUCUMOCTH B BUE TAOIHI] U TPa(UKOB,
JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEI0BAHMS;

NPOBOJUTh  KOCBEHHBbIE  HM3MEpPEHUsT  (PU3UYECKHX  BEJIMYMH  (yAesbHas
TEIIOEMKOCTh BELIECTBAa, CONPOTHUBIICHWE NPOBOJHUKA, padoTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA): TNIAHUPOBATHh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY, CJE€Nysd NpPEIJOKEHHOM WHCTPYKIMH, W BBIYUCIATH 3HAYEHUE
BEJTUYMHBL;

coOJI0JIaTh TpaBWa TEXHUKU OE30MaCHOCTH TMpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIMIBI JICUCTBUS HM3YUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOIl Ha MX ONMUCaHUA (B TOM YHCIIE: CHCTeMa OTOIUICHUS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIIEpMETpP, BOJIBTMETP, CUETUUK DIECKTPUUECKOMN
SHEPI'UM, 3JIEKTPOOCBETUTENBHBIE MPUOOPHI, HATPEBATENIbHBIE SJIEKTPOIPUOOPHI
(mpuMepsbl), JIEKTPUUECKUE MPETOXPAHUTENN, FIEKTPOMArHUT, JIEKTPOIBUTaTEh
MIOCTOSIHHOTO TOKa), WCIOJIb3ys 3HAHHS O CBOMCTBaX (DU3MYECKUX SIBICHUU U
HeoOX0IMMbIe (PU3UUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIBHBIE TPUOOPHI 1O
CXeMaM M CXEMAaTHU4YHBIM PHUCYHKaM (KUJIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, [ABUTATEIb BHYTPEHHETO CrOpPaHMs, 3JIEKTPOCKOIL,
peocTaT), COCTaBJISITh CXEMbl AJIEKTPUUYECKUX ILIEMEeH € TMOCJIeIOBATEIbHBIM H
napajuiesIbHbIM COEJMHEHHEM JJIEMEHTOB, pasjinyas YCJIOBHbIE OOO3HAUYCHUS
AJIEMEHTOB AJIEKTPUYECKUX LIENEN;
NPUBOJIUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCTIONIb30BaHUSl (DU3UYECKUX 3HAHWKA B TOBCEIHEBHON XU3HH MJIsI OOCCTICUCHUS
0€30MacHOCTH MpPHU OOpAIEHUH C NPUOOpPAMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsl 370pPOBbS M COONIOJACHUS HOPM SKOJOTUYECKOrOo TOBEACHUS B
OKPY’KAIOIIEH CPENE;
OCYIIECTBIJISITh MOUCK MHpOpMaAlUU Pu3NUecKoro cojep:kanusi B IHtepHere, Ha
OCHOBE UMEIOIINXCS 3HAHUN M MYTEM CpPaBHEHUS JIOTOJTHUTEIBHBIX HUCTOYHUKOB
BBIICTISATh MH(POPMAIIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBON WU MOXKET OBIThH
HEJI0OCTOBEPHOM;
UCIIOJIb30BaTh TMPU BBIMOJHEHUM Y4YE€OHBIX 3aJlaHUN HAayYHO--TIOMYJSPHYIO
auTepaTypy (pU3NUecKoro cojaep)kaHus, CIpaBOYHbIE MaTepualibl, PECYpPChl CETU
WNurepHer, Biaaerb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpPMAIIMK U3 OJHON 3HAKOBOI CUCTEMEBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHMs, 0000Ias
UHPOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB (DU3MYECKOTO COJIEpkKaHUS, B TOM
yyciie MyOJIMYHO MPEACTaBIATh Pe3yabTaThl MPOESKTHOW WIIM UCCIEN0BATEIbCKON
JNEATENBbHOCTA, IPU 3TOM TPAMOTHO MCIIOJIb30BAaTh M3YYEHHBIA MOHATUHHBIN
amnmapar Kypca (pU3UKHU, COMPOBOXKIAThH BBICTYIUICHUE MPE3CHTAINEH;
IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBaHMNA (PU3MYECKHUX MPOIECCOB
pacnpenesnsTh OO0S3aHHOCTH B TPYINE B COOTBETCTBUUM C TIOCTABJICHHBIMU
3aJlauaMu, CJICIUTh 32 BBIIIOJIHEHUEM IUIaHAa JEWCTBUM W KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTD TPYIIIbI, BEICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICWCTBHUE, TPOSABISAS  T'OTOBHOCTh  pa3peuiaTh
KOH(ITUKTHI.

K xoniy oOyuenus B 9 kjiacce nmpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUM:



UCIIOJIb30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPAEKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHMs,  aAedopmanus  (ympyras,
IUTACTHYECKAs1), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M
neperpy3Ku, HEHTP TAKECTH, a0COIOTHO TBEPAOE TENO, LIEHTP TAKECTH TBEPAOTO
TeNa, PaBHOBECHE, MEXAaHWYECKHE KoieOaHWs W BOJIHBI, 3BYK, HH(PPA3BYK U
YJIBTPa3BYyK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKAJIAa 3JEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U J1aJbHO30PKOCTb, CIIEKTPHI UCIYCKAHMSA M MOTJIOLICHUS, aibda-,
0era- 1 raMMa-u3J1y4eHus, U30TOMbI, A/IepHasi YHEPTeTUKA;

pasnuyarh sBJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE TBUKEHUE,
PaBHOYCKOpPEHHOE NpPSIMOJMHEWHOE JBU)KEHHME, CBOOOJHOE MaJieHue Tell,
PAaBHOMEPHOE JBWKEHUE IO OKPYKHOCTH, B3aMMOJECHCTBHUE TEN, PEaKTUBHOE
JBUKEHUE, KoJieOaTenbHOE IBIXKEHHE (3aTyXalolle U BbIHYK/ICHHbIE KOJeOaHus),
pE30HAHC,  BOJHOBOE  JBW)KEHHME, OTpaXXE€HUE  3BYyKa,  MPSAMOJUHEIHOE
pacnpocTpaHeHHe, OTPaKEHHUE U IIPEJOMJIEHHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa)kKeHHE CBETA, Pa3JIOKEeHUE OEIOro CBETa B CIEKTP U CIOKEHHE CIIEKTPAIbHBIX
LBETOB, JAMCIEPCHS CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HHKHOBEHUE
JUHEWYaTOro CIEKTpa U3JIyUYEHHUs) [0 ONMHMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBICHHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYECHHBIX (PU3NYECKHUX SIBJICHUU B OKPYXKAIOIIEM
mupe (B TOM uucie (U3MYECKUE SBJICHUS B NPHUPOJE: NPUIUBBI U OTJIUBBHI,
nerkenue IuiaHeT CoOJMHEYHON CHCTEMBI, PEaKTUBHOE [JIBHJKEHHE JKHUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB XUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, LlyHaAMH, 3XO0, LIBETA TeJI, ONTUYECKUE SIBJICHUS B IPUPO/E, OHMOIOrHUeCKOe
JEICTBUE BUAMMOIrO, YIbTPAa(UOIETOBOIO U PEHTIEHOBCKOIO M3JIy4YEHUH,
€CTECTBEHHbII paJUOaKTUBHBIA (OH, KOCMHUYECKUE Y4, paJUOAKTHUBHOE
U3JIy4CHUE NPUPOAHBIX MHUHEPAIOB, ACHCTBUE pPaJUOAKTUBHBIX H3JIIyYEHUH Ha
OpraHu3M 4YEJIOBEKa), NMPU 3TOM NEPEBOAUTH MPAKTHYECKYIO 33/Jady B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUM;

ONKCHIBaTh HU3YYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢u3nyeckue BENUYMHBI (CpelHss W MCHOBEHHas CKOPOCTh Tela MpH
HEPABHOMEPHOM JBUKEHUH, YCKOPEHHE, MepEMEIIECHUE, MYTh, YIJIOBasi CKOPOCTH,
CWJIa TPEHUs], CWJIa YIPYroCcTH, CUJIA TSKECTH, YCKOPEHHE CBOOOAHOrO IMajeHUs,
BEC Teja, MUMIYJIbC Tella, UMITYJIbC CWJIbI, MEXaHHueckas paboTa W MOIIHOCTb,
NOTEHLMAJIbHAs JHEpPrus Tena, MOJHATOrO HaJ IOBEPXHOCTHIO  3E€MJIH,
NOTEHLMAJIbHAS. SHEPIrusl CHKATOM MpPY>KWHbI, KUHETUYECKas DSHEprus, MoJHas
MEXaHUYeCKasi SHEPIUs, NEPUO U YacToTa KosueOaHu, UIMHA BOJIHBI, FPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb NPEIOMIIECHUS CpeAbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCHOJIB3YEMBIX BEIMYUH,
00O3HAaU€HUsI W E€AUHULBI (PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIHI,



CBSI3BIBAIONIUE JIAHHYIO (DM3UYCCKYIO BEIMYHUHY C JPYTUMU BEIUYHMHAMH, CTPOHTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBICHUS W TPOLIECCHI, HUCIIONb3YS
3aKOH COXpaHEHWS DOHEPIWH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHITUII
CYMEPITO3UIIMA CHWJI, TPHUHIMIT OTHOCHUTEIbHOCTH ['anmuies, 3akoHsl HprOTOHA,
3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOHBI OTPAKEHUS M MPETOMIICHUS CBETa, 3aKOHBI
COXpaHEHUs 3aps0BOI0 W MACCOBOT'O YHUCEN MPH SIICPHBIX PEAKIUSAX, MPU ITOM
JaBaTh CJIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA M 3alMCBhIBATh €r0 MaTEMaTHYECKOe
BBIPKCHUC;

OOBSCHATHh (PU3UYECKHE MPOIECCHl U CBOMCTBA Tel, B TOM YHCIIE M B KOHTEKCTE
CUTyallMii TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakKTepa: BBISBISITh MPUIUHHO--
CIICJICTBCHHBIC CBSI3H, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIaroB C OMOPOH
Ha 2—3 W3Yy4YEHHBIX CBOWCTBA (DU3MYECKUX SBJICHHUM, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajaud (ONMUPAIONIMECs HAa CUCTEMY U3 2—3 ypaBHEHHM),
WCTIOJIb3YSI 3aKOHBI ¥ (DOPMYJIBI, CBSI3BIBAIONINE (PU3NIECKHIE BETMYNHBI: HA OCHOBE
aHaNM3a yCIOBUS 3a/1aud 3alUChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIINE
Wi U30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC IS
pelIeHus, MPOBOIUTh PACUETHl W OIECHWBATh PEATUCTHYHOCTH TIOJYYCHHOTO
3HAYCHUS (PU3NICCKON BEITMUUHEI;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIHM (U3MYECKUX
METOJIOB, HCIOJb3ysl OINHWCAHWE UCCICNOBAHUSA, BBIICTATH TMPOBEPSEMOE
NPEONIOXKEHNE, OIICHUBATh MPABWJIBHOCTh MOPSAKA MPOBEACHUS UCCICIOBAHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETHPOBAThH PE3YJIbTATHl HAOIIOICHUN 1 OTIBITOB;
NPOBOJUTH OMNBITHl MO HAOMIOJEHUI0 (U3MUECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (M3y4eHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS DHEPTrHH,
3aBUCUMOCTh TEpUOoAa KoleOaHW TMPYKWHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTh OT AaMIUIMTYAbl MallbIX KOJIEOAHUH,
NpsIMOJIMHEHHOE PaclpoCTpaHEHUE CBETa, pa3jioKeHHue Oeoro CBeTa B CIEKTD,
U3YYCHHE CBOWCTB HM300paXCHHsI B TUIOCKOM 3€pKajieé M CBOWCTB HM300PaKCHHUS
npeaMeTa B coOWparonied JMH3e, HAONMIJICHHE CIUIOMIHBIX M JIMHEHMYaThIX
CHEKTPOB HM3IIYYEHHs): CAMOCTOATENbHO COOMpaTh YCTAHOBKY W3 H30BITOUHOIO
Habopa 000pyI0BaHUsl, OMMCHIBATH XOJ OTBITA U €r0 Pe3yNbTaThl, (HOPMYIUPOBATH
BBIBOJIBI;

IIPOBOJUTH TIPH HEOOXOAUMOCTH CEPHIO MPSMBIX H3MEPEHUH, ONpeaess cpeaHee
3HaUCHHE U3MeEpSAeMON BEeTUYMHBI ((POKYCHOE pacCTOSTHUE COOMparouie JIMH3bI),
000CHOBBIBATh BBIOOP cr10c00a M3MepeHus (M3MEPUTENHHOTO MPUOOopa);
NPOBOJUTh  HUCCIENOBAHHWE  3aBUCUMOCTEH  (U3NYECKHX  BEIWYUH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPCHHHA (3aBUCHMOCTh IIYyTH OT BpPEMEHU IIPHU



PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HavyallbHOM CKOpPOCTH, Mepuojaa KoyieOaHui
MaTEMaTUYECKOr0 MasgTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTH YTJIa OTPaKEHHsI CBETa
OT yIWla NaJeHUs U Yrjla TNpeloMJIeHHs OT yrja TMaJeHus): IUIaHUpPOBAaTh
UCCIIEIOBAaHNE, CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
NOJTyYEHHOU 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUAE TAaOMUI U TpadukKos,
JIeJIaTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIIEAOBAHMS;

OPOBOJUTH KOCBEHHbBIE HM3MEpPEHUs (PU3NYECKUX BEIMYUH (CPEOHSSI CKOPOCTh U
YCKOpEHHE Tejla IMPU PABHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE CBOOOIHOIO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOAI(QPUIMEHT  TpeHHs  CKOJIBXKEHHS,
MexaHu4yeckas pabora W MOIIHOCTh, dYacToTa H MEpUoJ  KojeOaHui
MaTEMaTUYECKOTO M MPYKUHHOIO MAasiTHUKOB, ONTHYECKAas CHUJIa COOMpArOIIEi
JUH3bI,  PaJMOAaKTUBHBIA  (OH):  IJIAHUPOBATH  HU3MEPEHHUs,  CcoOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMIOJIHATH U3MEPEHMUSI, CIIETYsI MPETI0KEHHON
WHCTPYKIIMH, BBIUMCIATH 3HAUYEHHE BEIIMYMHBI M aHAJIM3UPOBATH IOJYyUYECHHBIE
pPE3yJIbTATHI C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coO0aTh MpaBWia TEXHUKU OE€30MAaCHOCTH IpU paboTe ¢ J1adopaTOPHBIM
000py0BaHUEM;

pa3ianyaTh OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJeNel: MaTepualibHas
TOYKa, a0COJIFOTHO TBEP/IOE TEIO0, TOUCUHbIA UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTAHETapHasl MOJEIb aTOMa, HYKJIOHHAs MOZIENIb ATOMHOTO SIpa;
XapaKTepU30BaTh NPUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM YHCIE: CHUIOMETP, NAaTYUKU
NOJIO)KEHUS, PACCTOSAHMSI M YCKOPEHHs, PAKETa, 3XOJOT, OYKH, MEPHUCKOII,
¢doroamnmnapar, ONTHYECKHUE CBETOBOABI, CIEKTPOCKOI, JIO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHUM U
He0OXoIMMbIe (PU3NMYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM H3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX TMPOIECCOB IMPHU
pelIeHNH Y4eOHO--TIPAKTUYECKUX 3aJlay, ONTUYECKUE CXEMbI IJisi MOCTPOCHUS
M300paKEHUN B TIJIOCKOM 3€pKajie U coOUparoiien JTUH3E,

OPUBOJUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUM B MOBCEIHEBHOM U3HMU NJisi 0OecreueHuUs
0e30MacHOCTH TIPU OOpAIllEHUH C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 370pOBbS U COONIOAEHUS HOPM SKOJOTMYECKOro MOBEACHUS B
OKpYXarolIen Cpee;

OCYHIECTBJIATh MOUCK HH(MOpManuu ¢uznueckoro conaepxanusi B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYSl MOUCKOBBIM 3a1poc, HaXOJUTh MYTHU OINpPEAEICHUS
JOCTOBEPHOCTH IMOJIYy4YEHHOM HMH(OpPMAaIMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOTHUTENIbHBIX UICTOYHUKOB;



UCIIOJIb30BaTh TPU BBINOJIHEHUM Y4YE€OHBIX 3aJlaHU  HAayYHO--TIOMYJISPHYIO
AUTEpaTypy (HU3MYECKOTO CONepKaHUs, CIPABOYHBIE MaTEpHUalibl, PECypChl CETH
WNuTepHer, BianeTrs NpuEMaMU KOHCIEKTUPOBAaHHS TEKCTa, IpeoOpa3oBaHUs
uH(pOpMaIMK U3 OJHON 3HAKOBOUM CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHbIE COOOILEHHS Ha OCHOBE
uHGOpMAIMN U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO CONEPIKAHUS, MyOJIUIHO
NPEICTaBIATh PE3YJIBTATHl MPOEKTHOM MM HMCCIENOBATENbCKON JEATEIBHOCTH,
IpHU 3TOM T'PaMOTHO MCIOJb30BaTh U3yYEHHBIN NOHATUITHBIA annapar u3y4aemMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHHWE TMpE3eHTaluel ¢ yd4érom
0COOEHHOCTEN ayIUTOPUN CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIIACC
KoanuectBo yacos DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n MPOrpaMMbI Bceero 06}[Tp0m>m,1e pﬁaKanecmae o0pa3oBaTe/bHbIE
patéoThI padoThI pecypesI
Pasnea 1. @usnka u e€ pojib B NO3HAHNH OKPYKAKOLIEro MUpPa
bu6mmoreka [IOK
11 Pusnka - HayKa 0 MpUpOe 2 0 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 0 0
1.2 OU3nYECKUE BEITNYNHBI https://m.eds00.ru/7f416194
. bubmuorexa [IOK
1.3 EcrecTBeHHOHAay4HBI METO/1 IO3HAHUS 2 0 1 htts://m.edsoo.ru/7f416194
Hroro 1o pasueny 6
Paznea 2. IlepBoHayasibHbIE CBEJeHUS 0 CTPOCHUM BelleCTBA
bubmuorexa [IOK
2.1 Crpoenue semecTsa . 0 . https://m.eds00.ru/7f416194
29 JIBr>keHHE U B3aUMOACHCTBHE YaCTHI] 2 0 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nmmorexa [IOK
2 1 1
2.3 ArperaTHbIE COCTOSIHHSI BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5)
Paznen 3. /IBu:keHne U B3auMojieiicTBHE TeJl
bu6nmmoreka [IOK
31 MexanuaecKoe JABIKEHRE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 Muepuus, macea, i0THOCTS 4 0 1 https://m.edso0.ru/7f416194
bubmuorexa [IOK
14 1 2
3.3 Cuna. Bupge e https://m.edso0.ru/7f416194
Uroro no pazneny 21



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

Pazneu 4. /laBiieHne TBEPABIX TeJl, ) KUAKOCTEI U ra3oB

41 [asnenue. [lepenaya naBineHus: TBEpAbIMU 3 1 bubnuoreka [IOK
) TeIaMU, JXKUIKOCTIMH U ra3aMu https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
4.2 Jlapnerue ket ° 0 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
4.3 ATmoceproe raBieHme 6 . https://m.eds00.ru/7f416194
44 JlelicTBHE )KUIKOCTH U Ta3a HA IOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pabora u MOIIHOCTH. JHEpPrus
bu6nmmoreka [IOK
51 Pabora n mommocts 3 L https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie Mexanm3mb! ° L https://m.edso0.ru/7f416194
bubmuorexa [IOK
53 Mexanuteckas oHeprus 4 0 https://m.eds00.ru/7f416194
Wroro no pazneny 12
PesepsHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 15



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

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne o/ — Beero Ko;TpoanLIe H%aKanecmle 06PA30BATEIBHBIE
padoThI padoThI pecypes
Paznea 1. TensioBble siBa1eHUs
. bu6moreka [IOK
. 7
1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 0 0 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
21 1
12 Tenosbie nponeccsl > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nea 2. DiieKTpu4ecKHe M MATHUTHBIE SIBJICHHSA
21 DneKTpuYeCcKue 3apsiabl. 3apsoKCHHbBIE Tena U 7 0 1 bu6mmoreka [JOK
' MX B3aUMOJICVCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
. 20 1 7
2.2 [TocTosIHHBIN AJIEKTPUUYECKUI TOK https://m.edsoo. ru/7f4181ce
bubmuoreka [JOK
. 6 1 15
23 MarHuTHEIC SBICHHS https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 4 0
24 DVICKTPOMATHUTHAS HEIYKIIHS 0 https://m.edsoo.ru/7f4181ce
Hroro 1o pazueny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ — Beero Ko;TpoanLIe H%aKanecmle 06PA30BATEIBHBIE
padoThI padoThI pecypes
Pa3znen 1. Mexann4veckue siBJaeHUsI
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 0 1 but6mmoreka [IOK
' ONUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonerictsue e 20 . 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1
13 3aKOHbI COXpaneHI 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Paznen 2. Mexanuveckue Kojge0aHusi M1 BOJTHBI
but6mmoreka [IOK
7 0 3
2.1 Mexanmeckue konebanus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. . 8 1 3
2.2 Mexarueckue BoHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 15
Pa3znen 3. DiieKkTpOMarHuTHOE MoJie M YJI€KTPOMATHUTHBIE BOJHbI
31 DNEeKTPOMArHUTHOE MOJIE U 6 0 2 bu6mmoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3gea 4. CBeToBbIe IBJI€eHUS
bub6mmoreka [IOK
. 6 0 2
4.1 3aKOHBI paclpOCTPAHEHHSI CBETA https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JlunseL u onTHECeCKUe MPHOOPE! 6 0 3 https://m.edsoo.ru/7f41a4a6
4.3 PasnoskeHne 6esroro cBeTa B CIIEKTP 3 0 2 bubmiorexa LIOK

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



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

Hroro no pasgeny

15

Paznea 5. KBanroBble ABJIeHUA

5.1 HcmyckaHue U MOTJIOIIEHHE CBETA AaTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
52 CTpocHHe aTOMHOTO A1pa 0 1 lr?tPtI;?sH/P/Ir%T:;s%g 8}§f41a4a6
5.3 SnepHble peaknun 7 1 E&?ﬁ;f;;g r(3/1§ f41a4a6
HWroro mo pasaeny 17
Pa3znea 6. [loBToOpuTEIHbHO0-00001IAKOINIT MOIYJIb
6.1 [ToBTOpeHue n 0000IIeHUE CONEPIKAHUS 9 ) bu6nuorexa [IOK
Kypca dhusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 27



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




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoanuyectBo yacos JIEKTPOHHBIE
Ne uudposBbie
Tema ypoka
/o yp Beero KOﬁHTpOJIbeIe l'nglKTﬂquIme 06pa3zOBATENBHbIC
padoThI paéoThI pecypesI

1 ®usnuka — Hayka o npupoje. JBineHus 1
TIPUPOJIBI
duznueckue sIBICHUS 1
OuznvecKkue BeIUINHBI U UX H3MEPEHHE
VYpok-uccnenosanue "N3mepenne

4 TEeMIIepaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpA U JaT4YMKA TeMIepaTyphl”

5 Meroasl HaydyHOTO No3HaHus. OnucaHue 1 bu6mmoreka [IOK
(U3HYECKUX SIBJICHUN C TIOMOIIBIO MOICIICH https://m.edsoo.ru/ff09f72a
Ypoxk-uccienoanue "[IpoBepka runoTes3bl:

6 JAIbHOCTD MOJIETA IIapUKa, MYILIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE
BBICOTA MMycKa"

7 Crtpoenue BemecTBa. ONBITHI, T0Ka3bIBAIOIINAE 1 Bbubnunorexa [IOK
JUCKPETHOE CTPOEHUE BEIECTBA https://m.edsoo.ru/ff09fe0a

bubmuorexa [IOK

8 JIBU>KEHHE YaCTHIL] BELIECTBA 1 . 1

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoanne «ONBITH IO 1 1
HaO0JIIO/ICHUIO TEIJIOBOTO PACHIMPEHUS T'a30B)

10 ArperaTHbIe COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI.

bubnnorexa [IOK
11 O6o6mienue 1o paszaeny «IlepBoHayanbHbIE 1 1
https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUHU BEILIECTBAY
12 Mexanunueckoe nBuxeHue. PaBHomepHoe u 1 bubnnorexa [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HCPAaBHOMCPHOC JABUKCHUC

https://m.edsoo.ru/ff0a05c6

13 CxopocTb. EnMHUIBI CKOPOCTH BH6J.IH0TeKa LOK
https://m.edsoo.ru/ff0a079c
14 PacueT nyTtu 1 BpeMeHH IBUKEHUS BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprus. Macca — Mepa HHEPTHOCTH T Et?;?s?ﬁr?w?:(;i)grou/lﬁanOcl 0
16 [InotHoCTh BemecTBa. Pacuer macchel n bubnmoreka [JOK
o0beMa Tejia 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa5'1. paborta «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TEIa
18 Pemenne 3amau mo treme "I1oTHOCTE bu6nuorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapaKTepUCTHKA B3aUMOJICUCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH pacTshKeHUs (nedopmariun)
MPYXKUHBI OT TPHIIOKEHHON CHITBDY
21 [[SIBnenue TsiroTenus. Cuiia TSKECTH
o | ek ot e it e B 10K
S—" https://m.edsoo.ru/ff0a1778
23 Cuita TsKeCTH Ha APYTUX IUIaHeTax. bubnmoreka [JOK
DU3NYECKUE XaPAKTEPUCTUKH IIAHET https://m.edsoo.ru/ff0a1502
24 Nzmepenue cuit. lunamomeTp Et?fs?ﬁr%fti%gr?}?mawcc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocTh hitps://m.e dsogru /021778
26 CnoxxeHue IByX CHUJI, HAlPaBJIEHHBIX 10 bubnnorexa [IOK
OJIHOM mpsiMoi. PaBHOAEHCTBYIOIIAS CUJT https://m.edsoo.ru/ff0ala70
27 Pewenue 3agau no reme "PaBHoaelcTBYyIOMIAS

cun"



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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https://m.edsoo.ru/ff0a1a70

28 Cuna tpenus u e€ Buabl. TpeHue B npupoe u bubnnorexa [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabota «3ydenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnnoreka [IOK
CHJIBI JTABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TOBEPXHOCTEH»

30 Pemenue 3a1ay Ha onpesiesneHne
PaBHOJAECHCTBYIOIIEH CHJIbI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['paduueckoe n3zobpakenue cum», «CUIb», BH6J.IHOTeKa HOK
«PaBHOJICHCTBYIOIAs CHI https://m.edsoo.ru/ff0alde0
KonTponbhas paboTta o Temam:

30 «MexaHnunueckoe JBKeHHEe», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cum, «CUIbhy

13 JaBnenue. CriocoObl yMEHBIIIEHUS 1 bu6mmoreka [IOK
YBEJIUYCHUS NABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHMS raza bubnmoreka [JOK
oT 00BEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBneHust TBEPABIMU TEJIAMHU, Bbubnunorexa LIOK
JKUIKOCTIMU U ra3amMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBlieHHE B )KHUJIKOCTH U Ta3e, BRI3BAHHOC bu6nuorexa LIOK
JIEUCTBUEM CUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau 1o reme «JlaBienue B bubmuorexa [IOK
’KHIIKOCTH U rase. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826

bubmnorexa [IOK

38 Coobmarompecs cocyys! https://m.edsoo.ru/ff0a2970

39 IM'uapaBnuueckuii mpece BH6J.IH0TeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiIHeBON KUAKOCTHBIN HACOC

a1 ATMocdepa 3emiid U IPUUYHMHBI €€ bub6nmorexa LIOK

CYLICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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bubmuorexa [IOK

42 Bec Bo3ayxa. ATmMocdepHoe aBiieHHe https://m.edsoo.ru/ff0a2b5a
N3mepenue armocepHoro gaBinenus. OnbIT bubnmoreka [JOK
43 _
Toppuuesnu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpPHOTO JaBICHUS OT bubnmoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. AtmocdepHoe gaBieHne bub6mmorexa [IOK
45 _
Ha pa3jIN4HbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amgau o reme " AtmocdepHoe
naBieHue"
47 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnnorexa [IOK
B HUX T€JIO. ApXUMeIoBa cuia https://m.edsoo.ru/ff0a3276
JlaGopaTopHas pabora «OnpeneneHue
48 BLITanangfomeFI)?I CHJIBI efFI)CTHB el Ha bubmorexa LIOK
A yrort https://m.edsoo.ru/ff0a33fc
TEJIO, MOTPYKEHHOE B KUJIKOCTb)
JlaGopaTopHas paboTa 1o Teme
«/ccrnenoBanue 3aBUCUMOCTH Beca Teja B bu6mmoreka [IOK
49 . . _
BOJIE OT 00BEMA TIOTPYKEHHOM B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeNa
bu6mmoreka [IOK
50 Ilnasanue Ten https://m.edsoo.ru/ff0a3a96
JIaGopatopnas pabota "KoHcTpynpoBanue
51 apeoMeTpa WiIu KOHCTPYHUPOBAHHE JIOAKU U
onpeJieseHue e€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue cymos.
52 Bos onnazllsam/le» «/laBnenue TBe LIZIQI[TGJI bubmorexa LIOK
Ayxor ’ P ’ https://m.edsoo.ru/ff0a3654
KUIKOCTEH U Ta30B»
53 KonTponbhas pabota no teme «JlaBnenue
TBEPABIX TEJ, KUJIKOCTEH U ra30B)»
bubmuorexa [IOK
>4 Mexanmaeckas padota https://m.edsoo.ru/ff0a3f82
55 MomHocTh. ENUHUIIBEI MOIITHOCTH bu6nuorexa [IOK
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https://m.edsoo.ru/ff0a3f82

VYpok-uccienosanue "PacyéT MOIIHOCTH,

56 . N 1
pa3BUBaeMOU MPH MOIBEME T10 JIeCTHHUIIE"
57 [IpocTeie Mmexanu3Mmsbl. Peryar. PaBHoBecue
CHJI Ha phlyare
Peryaru B TeXHUKE, OBITY U IPUPOJIE.
58 JlaGopaTopHasa pabora <<}£/ICCHI)€)IF())B§HI/IG 0.5 brbmmotexa LIOK
PATOPHas p ' https://m.edsoo.ru/ff0a478e
YCJIOBUW PAaBHOBECHSI pblyara
Pemenue 3agau mo teme «YcioBus bubnuorexa [IOK
59 :
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT mone3noro nqeicTBus
60 MexaHu3ma. JlaboparopHas padota 0.5
«M3mepenune KIIJI HaKIIOHHOM MIIOCKOCTH
61 Pemenue 3aga4 o reme "Pabora, MOIITHOCTb, bu6nuorexa LIOK
KIIA" https://m.edsoo.ru/ff0a4c48
Mexanundeckast sHeprusi. Kunernueckas u bubnmoreka [JOK
62 _
MOTEHIMAIbHAs YDHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHECHUSI MEXaHUYECKOU YHEPTUU bubmoreka LIOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 1O TEME
"DKCEePUMEHTAIBHOE OTpEICTICHUE
64 U3MEHEHUSI KHHETUYECKON U MTOTSHIIUAJILHOU 1
SHEPTHH MPHU CKATHIBAHUH TEJIa TI0 HAKIIOHHOM
TJIOCKOCTH"
65 Kontposnbnas pabota o teme «Pabora u
MOILHOCTb. DHEPIHs»
66 PesepsHblit ypok. Pabota ¢ TekcTamu 1o reme bub6mmoreka [IOK
"MexaHndeckoe ABUKeHue" https://m.edsoo.ru/ff0a4ee6
67 PezepHblil ypok. Paborta ¢ Tekctamu 1o teme bubmmorexa LIOK
"JlaBieHue TBEPBIX TEJ, )KUJIKOCTEN 1 ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PezepHblil ypok. PaGorta ¢ Tekctamu 1o teme

"Pabora. MomtHoCTh. DHEprus"
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8 KUIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne undgpoBbie
Tema ypoka
/o yp Beero KOﬁHTpOJ‘IbeIe HpﬁaKanecmle 06pazoBATENBHbIC
padoThI padoThI pecypeI
OCHOBHBIE TIOJIOKEHHSI MOJISKYJISIPHO-
1 KMHETUYECKON TEOPHUH U UX onggme 1 bubnmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYIT 1
Monenu TBEpIOTO, KUAKOTO U Ta3000pa3HOTO bu6nmoreka [IOK
3 . 1
COCTOSIHHMI BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, )KUIKOTO H
4 ra3000pa3HOro COCTOSIHUH BEIIeCTBA Ha 1
OCHOBE TIOJIOKCHHH MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHbie Tena 1 bubmorexa [JOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWUTSIPHOCTb. 1 bu6nuoreka [IOK
[IoBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe paciiupeHue U crxaTue 1 Bubmiorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBH)KCHHSI YACTHUII
9 Buytpennss sHeprust. Criocoobl U3MEHEHUS 1 bu6nmorexa [IOK
BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
1
10 Buet Tennonepenaty https://m.edsoo.ru/ff0a6412
Ypoxk-kondpepennus "l[Ipaktrudeckoe
11 I/I(I))HOJIL30];12)1HI:/IG feHJIOBII:IX CBOMCTB BEIIECTB U 1 1 bubsmoreka [IOK
H N https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEJISIX YHEPrOCOCPEIKCHHUS
12 KonuuaecTBo TemnoTel. Y aenbHas 1 bubmuorexa [IOK



https://m.edsoo.ru/ff0a5256
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TCIIIIOEMKOCTD

https://m.edsoo.ru/ff0a6976

YpaBHeH#He TeIIoBOrO Oananca. TermioooMeH

but6mmoreka [IOK

13 Y TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccrienoBanue
14 HBJ'IGI—?I/IH TI:G)HJIOCI))(SMGHEI npu CMIGLH_II/IBaHI/II/I Eubmorexa LIOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiued BOJbI
Pacuer konmdecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTSL HATPEBAHUS TeJa U BBIIETISEMOTO UM TIPH
OXJIAXKICHUHT
JlaboparopHas pabota "Onpenenenue bubnuotexa [JOK
16 9 " .
YAEIBHOM TEIJIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJIbHas TEII0Ta bu6nmoreka [IOK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPHUCTAJUIMYECKHUX lign VY nenbHas TerioTa bubmiorexa LJOK
P ) https://m.edsoo.ru/ff0a71d2
UIaBJICHUS
19 JlaGopatopHas pabora "Onpenenenue bu6nmoreka [IOK
YAEIBHOM TEIJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBaHue U KOHJEHCALUS. bub6mmorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenpHas temiora
21 napooOpa30BaHus U KOHJIEHCAIUH. bu6nuoreka [IOK
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMochepHOTro aBIeHUS
BnaxxnocTs Bo3ayxa. JlabopaTopHas pabora
22 "OnpenencHue gﬁocmenﬁmﬁinamﬁocm bubmmorexa [JOK
pelL N https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Peuienue 3aga4u Ha onpeieNieHrUe BIaKHOCTU
BO3/yXa
[TpuHIMITBI paOOTHI TETUIOBHIX JBUTATENCH.
24 [lapoBas TypOuna. /IBurarens BHyTPEHHETO

CrOpaHMusI
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o5 KITJ[ renmoBoro nurarens. TemnoBeie bu6nmoreka [IOK
JIBUTATEJIA U 3aIIUTA OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHHsI U MIPEBPALLECHUS SHEPTUU B
TEIJIOBBIX Mpolieccax
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe

27 "TCHHJIOBBIG ;IBJIeHPEI) I/ISMGHepHI/Ie arperaTHbIX Eubmorexa LIOK

. o P https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BelllecTBa
KonTponbHast pabora o teme "TerioBbie
28 ﬂBneTIfMﬂ I/IsMgHeHHe arperaTHBIX COCTOSHHI Bubmiorexa LJOK
',, p https://m.edsoo.ru/ff0a86ae
BEILECTBA

29 DnekTpuzanus Tei. JBa posia d3IeKTpUIECKUX
3apsiioB

30 VYpok-uccienoBanue "IneKTpu3alus el
WHJYKIIMEH U TPU CONPUKOCHOBEHUHU"

31 B3aumopeiicTBre 3apsiKeHHBIX Tell. 3aKOH bu6nuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nonie. Hanps>keHHOCTh

32 3JICK Tpl/lqecxoro mostst. 11 I/II)HHI/IH bubmiorexa LJOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UINH JIEKTPUUECKHUX MOJIeH
33 Hocutenu snekTpuyeckux 3apsioB.
DneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuoreka [IOK
COXpaHEHUsI HNEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha TPUMEHEHUE CBOKCTB bu6nuoreka [IOK
AIIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYSCKHUH TOK, YCIOBHS €0

36 c ecI;BOBaHI/m I/ICT(})]‘IHI/IKI/I AIIEKTPHUYECKOTO bubmorexa LHOK

ym ) p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUSI 3NIEKTPUYECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96b2)
38 VYpok-uccnenosanue "JleiictBue

QJICKTPHUYCCKOI'O I10JIsI Ha ITPOBOAHUKH U
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JUAJIEKTPUKH"

39 DJIEKTPUUYECKUI TOK B METaJIAX, KUJIKOCTAX bu6nuoreka [IOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
Cuia Toka. JlabopaTopHas pabota bubnmoreka [IOK
41 " " 05
H3mepenue u peryampoBaHue CUiIbl TOKa https://m.edsoo.ru/ff0a8bd6
DeKTpuUYecKoe HanpshkeHue. BonbTmeTp.
42 Ha60TE1To Hast a6OIT)a "UsmepeHue u P 0.5 bubsmoreka LIOK
PaTOPHad p ,? ' https://m.edsoo.ru/ff0a9e14
peryinupoBaHue HaNPSKESHUsI
ConpoTuBieHne MPOBOAHMKA. Y IEIBHOE bu6nmoreka [IOK
43 .
COINPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh
3JIEKTPUYECKOTO CONPOTUBIICHHUS TPOBOIHUKA bu6nuoreka [IOK
44 1 .
OT €r0 JJIMHBI, IUIOMIAIN TTOMIEPEYHOTO https://m.edsoo.ru/ff0aa738
ce4yeHHs U MaTepuasa"
3aBHUCUMOCTb CHJIbI TOKA OT HaNpPsHKCHUS. bubnmorexa [IOK
45 .
3akon Oma 111 ydacTka 1enu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas pabota "HcciaenoBanue
16 3aBHCUMOCTH CHJIBI TOKA, UJYILETO YEPE3 1 bu6nuoreka [IOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs1 Ha pe3nucTope”
47 [locnenoBarenbHOE U MapauieaIbHOE
COCIMHEHUS] IPOBOJHUKOB
JlabopaTtopnast pabota "IIpoBepka nmpasuiia
CJI0’KEHHUS HANIPSKEHUM 1IpU bu6nmoreka [IOK
48 1 :
MOCJIEIOBATEIbHOM COCIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaboparopHas padota "IIpoBepka npasuia
49 IS CII?IJ'ILI I;omrr)l U 11a aJIIJDIeJILiOM P 1 Brbmotexa LIOK
p p " https://m.edsoo.ru/ff0aadle
COCTMHEHUU PE3UCTOPOB
50 Pewenue 3agau Ha npumeHeHue 3akoHa Oma bu6nmoreka [IOK

JJIA pa3IMdHOro COCAMHCHUS IIPOBOJAHNKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaGoTta 1 MOIITHOCTB ANIEKTPUIECKOTO TOKA. bubmuorexa [JOK
3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124|
52 JlaboparopHas pabota "Onpenenenue paboTbI 1 bu6nmoreka [JOK
Y MOIIIHOCTH JICKTPUUECKOTO ToKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTpUUYECKHE TIETTH U TIOTPEOUTENN
53 9JIEKTPUUECKOM sHepruu B ObITy. KopoTkoe Egg?;;ngs%ggﬁan% 60
3aMBbIKaHUE — '
[TonroroBka Kk KOHTPOJIBHOMN paboTe MO Teme
54 "DneKkTpuyecKue 3apaanl. 3apsHKCHHBIC Tena U bu6nmnoreka [IOK
uX B3auMoaeicTBus. IlocTosSHHBIN https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKHUI TOK"
KonTponbhas paborta o Teme
55 "DneKkTpuyecKue 3apsaabl. 3apsHKCHHBIC Tena U bu6nmnoreka [IOK
X B3aumoaeincTBus. IlocTosSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKHI TOK"
56 [TocTostTHHBIC MAarHUTHI, KX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue nonei 1 bubnmnoreka [IOK
MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe nojie. MarHuTHOE 110JIe 3eMIIH U bubmuorexa [IOK
€ro 3Ha4YeHHE JJIsI )KU3HU Ha 3emile https://m.edsoo.ru/ff0acOba
OnpIT Dpctena. MarauTHoe 1ose
59 BJIGKTpI/II‘)IeCKI([)FO TOKa MarauTHoe moJjie Eunbmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKHA C TOKOM .
[IpumMeHeHne AIEKTPOMAarHUTOB B TEXHUKE.
60 H£60paTopHasi pa6(?Ta "N3ydeHnue neicTBus 0.5 Bubmiorexa LIOK
' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha MMPOBOJIHUK C TOKOM" D
DJEeKTPOABHUraTeNlb MOCTOSTHHOTO TOKA.
Hcnonp30BaHue 3€KTpoABUTaTEICH B
61 TEXHUUYECKUX yCTpoﬁcIT)B.'fx U Ha TPAHCIIOpPTE bubsmorexka LIOK
' https://m.edsoo.ru/ff0ac86¢c
JlabopaTtopHas padota "KoHcTpyupoBanue u D
u3ydeHue paboThl 3JIeKTpoiBUraTesis"”
62 Omnprtel @apazes. 3aKOH SIEKTPOMArHUTHON
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uHaykuuu. Ilpasuiio Jlenna

Onexrporeneparop. CriocoObl moydeHus

63 AEKTPUYECKON SJHEPIUH. DIEKTPOCTAHIUH HA 1
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH

64 [ToaroToBKa K KOHTPOJILHOM paboTe MO TEME 1
"JNIeKTpUYECKHE U MATHUTHBIE SIBJICHUS"

65 KonTponbhas paborta o teme 1 bubnuorexa LIOK
"DneKTpuUECKUe U MarHUTHBIE sABJIeHU" https://m.edsoo.ru/ff0ach14
PesepsHblii ypok. Pabota ¢ TekcTtamu 1o teme bu6nuorexa LIOK

66 n n 1 .

Tennossle ABICHUS https://m.edsoo.ru/ff0acc5e
PeseprHblit ypok. Pabota ¢ TekcTamu 1o teme bu6nuoreka [IOK

67 " 9 S " 1 .

IToCcTOSIHHBIN 2JIEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6

68 PezepBHblil ypok. PaboTta ¢ Tekctamu 1o Teme 1
"MarHuTHbI€ ABJICHUS"
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9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne nu@poBbIie
Tema ypoka
/o yp Beero KoﬁnTpom,m,le H%aKanecxne 06pazoBATEbHbIE
padoThI pa6éoThI pecypes
1 Mexanuueckoe IBrxeHrne. MartepuaiibHas 1
TOYKA
2 Cucrtema orcuera. OTHOCUTEIILHOCTD 1 bubmoreka I[IOK
MEXaHUYECKOI'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPSIMOTMHEHOE IBIKEHUE 1 bubnmorexa LHOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPSMOIMHENHOE IBUKCHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMosIMHENTHOE PAaBHOYCKOPEHHOE 1 bu6muoreka [IOK
JIBIDKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh IPSIMOTHHEHHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1
CKOPOCTH
JlaGoparopnas padota "Onpenenenue
7 CKO peHI/IfI) Tenf npu aBHopCJIICO €HHOM 1 1 Bubmzorexa [JOK
yeKop pHp . yerop " https://m.edsoo.ru/ff0adb18
JIBHOKCHHH 110 HAKJIIOHHOMW TUTOCKOCTH
8 CBoOoanoe magenue tea. OnbIThl [amunes 1
PaBHOMEpHOE JIBIDKEHUE TIO OKPYKHOCTH.
9 Ilepuon IE qaCTIZ)Ta 00 ameHHHpj};)IfI(HeﬁHaﬂ u 1 Brbmiorexa [IOK
p p ' https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 [leHTPOCTPEMHUTEIBHOE YCKOPEHHE 1
. bu6anoreka LIOK
11 IT H .B 1
epBbIii 3ak0H HptoToHA. BEeKTOp CHITBI https://m. eds0o.1u/ff0ae612
12 Bropoii 3axon HetoToHna. PaBHOEHCTBYIOIIIAs 1 bu6nuorexa LIOK

CHJia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bubmuorexa [JOK

13 Tperuit 3akoH HerotoHa. Cyniepno3nnus CHi https://m.eds0o. ru/ff0ae98?
14 Pewrenue 3a1a4 Ha mpUMEHEHNE 3aKOHOB bubnmnoreka [JOK
HeroToHa https://m.edsoo.ru/ffO0aeb6c
but6mmoreka [IOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau mo reme «Cuiia ynpyroct»
JlabopaTopHnas pabora «Onpenenenue bu6muoreka [IOK
17 .
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ffOaee28
but6mmoreka [JOK
18 Cua Tperus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuiia TpeHUs» bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubnmnoreka [JOK
KoddduUIlMeHTa TPEHUS] CKOJIBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo reme "3akonsr HeroToHa. bubmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuna TSKEeCTH U 3aKOH BCEMUPHOTO bu6mmoteka [IOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO NaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHbepenius "J{BmKeHHE T€Jl BOKPYT
23 rpaBuTarimoHHOro neHTpa (ComHeyHas
cucrema). ['amaktuxu"
o4 Pemenue 3agau no reme "Cuma TSKECTH U bubmoreka [IOK
3aKOH BCEMHUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocmuueckast ckopocts. HeBecomocTs bubnmnoreka [JOK
U IIEPETPY3KU https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHanbHOW TOYKH.
AGcomroTHO TBEpIIOE Tenno. PaBHoBecHe bu6muoreka [IOK
26 N S :
TBEPIOIO TeJa C 3aKPETIEHHOI OCBIO https://m.edsoo.ru/ffOafe36
BpalIeHUs
27 MowmenT cuibl. LieHTp TsxecTn
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Pemenne 3amau mo reme "MOMEHT CHUJIBL

bu6anoreka LIOK

28 IenTp Ts1K€CTH" https://m.edsoo.ru/ff0b02b4
29| "Mexanmaceroe aaseene. Braumiozeiicrane Bucmorexa LIOK
ren" https://m.edsoo.ru/ff0b0408
30 Konrponsnas padora no Teme "MexaHuueckoe bu6nuorexa [IOK
nBIkeHue. B3zaumonenctaue ten" https://m.edsoo.ru/ff0b06ec
Nmnynse Tena. UMnynbe cuiibl. 3aKoH
31 coxszeHm I/IMHYJ'IL}C]a. Yupyroe u Heynpyroe BH6J_IHOTeKa HOK
O — https://m.edsoo.ru/ffOb07fa
30 Pemenue 3agau mo reme "3aKkoH coxpaHEHUS bu6mmoreka [JOK
umnyisca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koHpepeHus "PeakTuBHOE IBIKEHUE B
MPUPOJIE U TEXHUKE"
34 Mexannueckas paboTa U MOIIHOCTb Egg?;&?:éigg}?mb 0a84
35 PaGota cuibl TSDKECTH, CHITBI YIIPYTOCTH U bubnuorexa [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTopHas pabora «OnpeneneHue paboThl
36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBUKCHUHU
TeJa 110 TOPU30HTAIbHON IIOBEPXHOCTH
37 Csi3b 3Hepruu U padoTsl. [loTeHManbHas
SHEpPrus
38 Kunernueckas sueprus. Teopema o bu6mmoreka [IOK
KUHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHUsI PHEPTUU B MEXAHUKE
40 Jlaboparopuas pabora «M3ydeHue 3akoHa bubnmnoreka [JOK
COXpaHEHUs SHEPT U https://m.edsoo.ru/ffOb12fe
a1 KonebarenrHoe IBHKEHHUE U €0 but6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxaroiue kojaebanus. BeiHyx1eHHbIe bu6mmoteka [IOK

xonebanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTHuecKuil ¥ NPYKUHHBIA MasITHUKU

44

VYpok-uccnenoBanue «3aBUCUMOCTb IEPUO/IA
Kose0aHui OT KECTKOCTU MPYKUHBI U MACCHI
rpy3a»

bub6naunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaliieHre SHEPTUU IPU MEXAHHYECKHUX
KoJIe0aHusIX

46

JlabopartopHnas pabota «Onpenenenue
YacTOTHI U TIeproJia KojeOaHHi MPYKUHHOTO
MasiTHHKa)

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

47

JlabopaTopHnas padora «IIpoBepka
HE3aBHCUMOCTH IIepHo/ia KoJaeOaHuii rpysa,
MIOJIBEIICHHOT0 K HUTH, OT MAacChl Ipy3a»

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

48

Mexaunueckue BojiHbL. CBOKWCTBA
MEXaHU4YeCKUX BOJIH. [IpogonbHbIE 1
MOTNIEPEYHBIE BOJTHBI

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

49

Ypok-koHpepeHus "MexaHn4ecKue BOJTHBI B
TBEPOM Tee. CeiicMuiecKre BOITHBI"

50

3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa

51

VYpok-uccnenosanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pe30HAHC

53

Ypoxk-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B MPUPOJIE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe 1O TeMe
"3aKoHbI cOXpaHEeHHs. MexaHnuecKue
Kose0aHus U BOJTHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbhas paboTa o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KoneOaHus u
BOJIHBI"

56

DJIEKTPOMArHUTHOE MOJie. DIEKTPOMarHuTHbIE

bubnuorexa [JOK
https://m.edsoo.ru/ffOb2abe
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BOJIHBI

o7 CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH
Ypok-koudepennus "llkana
bubmunoreka IHOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBanue https://m.e dsocL)Iru If0b2fe6
3JICKTPOMATrHUTHBIX BOJIH JJIsI COTOBOM CBSI3H" — :
VYpoxk-uccnenosanue "M3ydyeHne cBOMCTB
Bubnunorexa IIOK
59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO i 1
MOBHITbHOTO TentedhoHa" https://m.edsoo.ru/ff0b2c6¢
60 Pemenue 3aga4u Ha onpeeeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DnekTpomMarHuTHas mpupojaa ceeta. CKOpocTh bubnmnoreka [JOK
cBeTa. BotHOBEIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ncrounuku ceera. [IpsmonuneitHoe
Bubnunorexa IIOK
62 pacripoctpanenue cBeta. 3atmeHust CosHIa 1 i 1
Tyssr https://m.edsoo.ru/ff0b3658
3aKOH OTpakKeHHs cBeTa. 3epkaia. Peuienue
bubmunoreka IHOK
63 3a/1a4 Ha IPUMECHEHHUE 3aKOHA OTPAKCHHUS ) I
cBeTa https://m.edsoo.ru/ff0b38c4
64 IIpenomienue cBeTa. 3aKOH MPEITOMIICHUS bu6nuorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
IlosiHOE BHYTpEHHEE OTpAKEHUE CBETA.
bubmuoreka IHOK
65 Hcnonp3oBaHue MOTHOTO BHYTPEHHETO https://m.e dso<])—[ru If0b3c5e
OTPaXXEHUS B ONITHYECKUX CBETOBOJIAX — :
Jlabopartopnast pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jiy4a OT yIJia maJeHusl Ha TpaHuie "Bo3ayX-
crexio""
Ypok-koudepenus "Mcnonb3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS CBA3b"
bubmuoreka IHOK
68 JInuzel. Onrrndeckas cuia JIUH3E 1

https://m.edsoo.ru/ffOb3f2c
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bubmuorexa [JOK

69 [TocTpoeHne N300paKeHHIA B JTMH3AX https://m.edsoo.ru/ffObd4da
Jlaboparopnas padota "Onpenenenue
70 q)OKy(I:)Horg paCETOSIHI/ISI u OI:ITII[/IquKoﬁ CHJIBI bubmmorexa [JOK
9 " https://m.edsoo.ru/ff0b4206
coOuparomiei JTUH3bI
71 Ypoxk-koHpepeHmus "OnTruuecKkue THH30BbIE bu6mmoreka [IOK
puOopbI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmaorexa LIOK
P https://m.eds00.ru/ff0b4684
73 Ypok-kondepennus "Jledexto 3penus. Kakx
COXPAaHUTH 3peHue"
Pasnoxxenue 6enoro cera B criektp. O
74 HLIJ;T(})KHEII{ HCHO)icIeIl;He zH]E;KfpalJ-IIBI;iII)X HJI;I;);EI;; Bubmiorexa [JOK
) ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlaGopaTopnas padora "OnbITH 11O
75 Pa3NIoKEHUIO OEJI0T0 CBETa B CIIEKTP H bubnmnoreka [JOK
BOCIPHUSATHIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
Ha0JII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 VYpok-nipakTukyMm "BoJIHOBBEIE CBOMCTBA CBETA:
aucnepcusi, uHTephepeHuys u audpaxuus”
77 OmnsiTel Pe3epdopaa v mianerapHas Mojemb bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue U MOTJIOIEHUE CBETa AaTOMOM. bu6nuorexa [IOK
KBanrtsl. JIuneiuaTele CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypoxk-tipaktukym "Habimoienne crieKTpoB bu6mmoreka [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIIBI bubmorexa LIOK
A 5 https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOr0 siipa. HykinoHnHas monenb bubmorexa LIOK
P /ipa. HyK A https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe nipeBpatieHus. 30Tomnsl bu6mmoreka [IOK
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https://m.edsoo.ru/ffOclal4

Pemrennie 3agau mo reme: "PaamoakTHBHEBIE

but6mmoreka [IOK

84
npeBpaiieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuoxn momypacmnana
86 Ypok-koHbepenius "PagnoakTHBHBIE bubnmoreka [JOK
W3JIYYCHUS B TPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiu. 3aKOHbI COXpaHEHUs bubmmorexa LIOK
3apsA0BOTO U MAaCCOBOT'O YHCEII https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl U bu6nuorexa [IOK
88 .
SHEPIUHU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo teme "SnepHsie peakipn”
Peaxuuu cunresa u nenenus saep. Mcrounuku bubnuotexa [JOK
90 N :
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepeHus "SnepHas sHepreTuka.
91 JIeficTBHS paquOAKTUBHBIX H3Iy4YECHUHN Ha
YKUBbIE OpraHu3Mbl"
[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe
92 "DIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBICHUS"
Konrponbnas pabota o teme
93 "DIeKTPOMarHuTHOE TMOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
sABJICHUS"
[ToBTOpenue, o6ob6menue. JlabopaTopHbie bu6muoreka [IOK
94 n L n .
paboThl o Kypcy "B3aumMopeiictBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o606mcHNE. Pemenue
95 acquriImx " KaquI:BeHHBIX 3aJ1aq 1o TeMe bubmrorexa [JOK
,I,) " https://m.edsoo.ru/ff0c2572
Tennossle MPOLIECCHI
IToBTOpenue, 0006mIcHME. Pemenue
p HI bubmunorexa LIOK
96 pacyeTHBIX U KAUECTBEHHBIX 3a]1a4 110 TeMe

"KII/] TermmoBbIX nBuraTenei"

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, 0606meHue. Pemenue

97 pacueTHBIX ¥ KAaYECTBEHHBIX 33/1a4 110 TeMe 1 bubmmorexa [JOK

" " https://m.edsoo.ru/ff0c2b30

KIIJI anekTpoycTaHOBOK

98 [ToBTOpenwue, o6o6menue. JlabopaTopHbie 1 1 bu6muoreka [IOK

paboTsl o kypey "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
99 IToBTopenue, o6o0menne. Pabora ¢ TekcTamu 1 bu6nuorexa [IOK

110 TeMe "3aKOHbI COXpAHEHUS B MEXaHUKE" https://m.edsoo.ru/ffOc2d6a
100 IToBTOopenue, o6o0menue. Pabora ¢ Tekctamu 1 bu6mmoreka [IOK

o reMe "Kosnebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 IToBTOopenue, o6o0menue. Pabora ¢ Tekctamu 1 bubmmorexa [IOK

o Teme "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwue, 0600meHne. PaboTa ¢ TekcTamu 1

o TeMe "KBanToBast u sinepras pusmka"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [lepeimkun A.B., O611ecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «/31aTE€NbCTBO «DK3aMEH»

» ®usuka, 8 knacc/ [lepeimkun A.B., O611eCTBO C OrpaHUYECHHOM
0TBeTCTBEHHOCTHIO «JIPODA»; AkimonepHoe o61ecTBo «M3marenbcTro
«IIpocBemenne»

» Gusuka, 9 knacc/ [epoimkun A.B., ['ytauk E.M., Ob1ecTBo ¢ orpanndeHHON

0TBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe obmiectBo «M3narenscTBo

«[Ipocsemienue»

METO/IUYECKHUE MATEPHUAJIbBI JIVISA YUYUTEJISL

7 KITACC

1.PaGouas nmporpamma.

2. [Iporpammel ocHOBHOTO o011ero oopazoBanus. Gusmuka. 7 — 9 kiaaccel
(aBTophl:A.B.Ileprimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YYEOHUKOM:

4. Iepwimkun A.B. @uzuka. 7 kinacc. Y4eOHUK 7151 00111e00pa3oBaTeIbHbBIX
yupexaernit . M.:[Ipoda. 2011

5. Jlykammk B.U. COopHHUK BOTIPOCOB | 3a7a4 1o ¢pusuke. 7-9 ki — M.:



[Ipocsemenne, 2010. —192c.

8 KIIACC

1. PaGouast mporpamma. @uzuka. 7 — 9xinacchl: yueOHO-METOAUIECKOTO TOCOOMS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111er0 00pa3oBanus. dusuka. 7 — 9 kiaccel
(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma no gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUH C

BBIOpPAHHBIM Y4EOHUKOM:

4. Iepormkun A.B. @uzuka. 7 kinacc. Y4eOHUK J71s1 00111e00pa3oBaTeIbHbIX
yupexaernit . M.:[Ipoda. 2011

5. Jlykamuk B.M. CO0opHUK BOITPOCOB U 3aj1a4 1o ¢usuke. 7-9 ki1 — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOSATEIbHBIC U KOHTPOJIBHBIC
pabotsl. —5-¢ uzpanue,- M.UJIEKCA, 2013.

7. Actaxosa T.B. ®@usuka. 7 knacc. Jlabopatopubsie paboTsl. KoHTpoNbHBEIE
3aganus. —Caparos:Jlunein, 2014.

8. «KonTponpHO-U3MepuTeabubie MaTepuaibl. @usnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knace: yueoHo-MmeToauueckoe nocooue/ A.E. MapoH.-

M.: Ipoda, 2011.- 123c.:



10.A.B. Ilepoimkun @usuka-8xin 2017 M. dpoda

11.H.B. ®unonoBuu Meroaunyeckoe mocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTelIbHbI€ U KOHTPOJIbHBIE pa0OTHI-8
kiacc 2017 M. Jlpoda

13.B.B. lllaxmatona ,O.P. llledep Jlnarnoctuueckue padoTsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapown, C.B. [To3otickuit Coopuuk Bornpocos u 3aiau

2015 M. Ipoda

9 KIIACC

1. PaGouast mporpamma. @uzuka. 7 — 9xinacchl: yueOHO-METOAUIECKOTO TOCOOMS
/coct.TuxonosaE.H. — 2-e uza.,crepeorum. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMMmbl OCHOBHOTO 00111er0o 00pazoBanus. dusuka. 7 — 9 kiaccel
(aBTopbl:A.B.Ilepriikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢pusuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BEIOPAHHBIM yUEOHUKOM:

4. Iepoimkun A.B. ®usuka. 7 knacc. YueOHHK 1151 0011e00pa30oBaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.1. CO0pHUK BOIIPOCOB M 3aj1a4 1o ¢usuke. 7-9 ki1 — M.:
IIpocsenienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATENbHBIE U KOHTPOJIbHbIE

pabotsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.



7. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTbl. KoHTpoIbHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponbHO-u3MepurenbHbie Matepuaisl. Pusnka. 7 kinacc/Coct. H.N.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knace: yueOHo-meToauueckoe nocooue/ A.E. MapoH.-

M.: lpoda, 2011.- 123c.:

KoHTposnbHbIE 1 caMOocTOsATENbHBIE PA0OTHI O (PHU3UKE. 9 KIacc: K yUeOHUKY
A.B. lleppiikuna, E.M. I'ytHuk «®u3uka 9 knace» / O.W. I'pomueBa. — M.:
U3 narenscTBO «OK3amMeny, 2014.

Tectol o pusuke. 9 knace: k yueOnuky A.B. Ileppimkuna, E.M. I'yrHuk
«Duzuka

9 knacce» / O.U. I'pomuieBa. — M.: U3naTenbcTBO «k3amen», 2010.

dusuka. 9 kiacc. TemMaTnueckue TECTOBBIE 3agaHus U1t HoAroToBKU kK [T A. /
aBT.- cocT.: M.B. boilinenko, O.H. Mupomkuna. — Apocinasis: OO0 «Akagemus
paszButusi», 2014.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

7 KITACC

. bubnmoreka — Bcé o npeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BugeoornsiTel Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru



3. Eaunas xoynekuusi HUPpoBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum

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

4. IHTEepecHbIC MaTepraibl K ypokaM (DU3UKH IO TeMaM; TECTHI 110 TEMaM;
HarJsiAHbIC TIOCOOUs K ypokaM. — Peskum poctyma: http://class-fizika.narod.ru
5. [ludpossie 0OpazoBaTelbHbIEC PeCypChl. — Pexum gocryna:
http://www.openclass.ru
6. DnekTpoHHbIE YueOHUKH N0 Pusnke. — Pexxum noctyna: http:// www.fizika.ru
8 KJIACC
1. bubmmoteka — Bcé mo mpenmMety «Du3ukay. — Pexum mocryna:
http://www.proshkolu.ru

2. BuzgeoonsITel Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

3. Eaunas xonmexuus u@poBbIX 00pa3oBaTEIbHBIX pecypcoB. — Pexxum

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

4, HHTGpGCHI)IG MaTcpHalibl K YpOKaM (1)H3HKI/I I10 TCMaM, TCCTBI 110 TCMaM,

HarJsIIHbIe TTOcOo0Ous K ypokaM. — Pexum foctyna: http://class-fizika.narod.ru

5. udpossie 0OpazoBaTeiibHbIE pecypchl. — Pexum gocryna:

http://www.openclass.ru



6. DNeKTpoHHbIC YueOHUKH N0 pusnke. — Pexxum noctyna: http:// www.fizika.ru

9 KIIACC

1. BuzgeoonsiThl Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

2. Enqunas xomnekuus HUppoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum

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

3. MHTepecHble MaTepralibl K ypoKaM (PU3UKHU MO TEMaM; TECThI IO TEMaM;

HarJsAHbIE TIOCOOUs K ypokaM. — Pesxum poctyma: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTenbHbIE pecypchl. — PexuM gocTtyna:

http://www.openclass.ru

5. DnexTpoHHble yueOHUKH N0 pusnke. — Pexxum noctyna: http:// www.fizika.ru

6.luctanmonnas mkomua Ne368 http://moodle.dist-368.ru/ OTKpBITHII K1aCC.



CereBoe oOpazoBaTenbHOE cooO1IecTBo. http://www.openclass.ru/node/109715

7. Enunast koyekius nu@poBbIX 00pa30BaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP HHPOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UnTeprer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 centsi6ps» matepuansl no ¢pusuke. http://archive. Iseptember.ru/fiz

11. Aaumanuu pusnueckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢usuka: oOydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®msuka.ru. http://www fizika.ru/
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