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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TIOJOKCHHA M TpeOOBaHWU K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpamMMbl, MpPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxkaHue mnporpaMMmbl MO (U3MKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYaIOUIUXCS W OpPraHU3alUI0 H3ydeHUS
¢bu3MKu Ha NEATeNTbHOCTHOM OCHOBE. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanmit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM ¥ METaNPEAMETHBIM pe3yabTaTaM O0yUCHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsI.

[Tporpamma mo u3uke ycTaHaBIMBAET paclpeeneHrne yaeOHOTo MaTepuraia
1o rojgaM o0yudeHus (Mo Kjaccam), MpeayiaraeT NPUMEPHYIO MOCJIEI0BaTEIbHOCTh
U3Y4YEeHHUsS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs TMPEAMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIuXCsl.

[Iporpamma mo ¢u3uke pa3zpadoTaHa € LEIbI0 OKAa3aHUS METOJUYECKON
TIOMOIITY YYUTEIIO B CO3[IaHUN pabodeii mporpaMMbl IO YICOHOMY TIPEIMETY.

O®uzrka SBISIETCS  CHUCTEMOOOPA3yIIIUM JUIsli  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIe)KAT B OCHOBE TIPOIIECCOB
U SIBIIGHUM, H3ydyaeMblX XUMHUEW, Ouonoruend, actpoHomMued u GU3NUIECKOU
reorpadgueli, BHOCHUT BKJIAJ B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa,
nperocTaBiIsieT Haubosee sICHbie O00pas3lbl MPUMEHEHHS HAaydHOTO METoja
MO3HAHUS, TO €CTh CIOc00a MOIyYeHHs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a/1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKTypE OOIIETro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOW IPaMOTHOCTH U
UHTEpeca K HayKe Yy 00yJaroumxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TPEIIOJIaraeT OBJIAJICHUE
CIEIYIONUMH KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOMUMH €CTECTBEHHO-HAYTHYIO
IPaMOTHOCTb:

HAY4YHO OOBSICHATH SIBIICHUS,

OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIETOBAHMS;
WHTEPIPETUPOBATh JaHHBIE W WCIOJIB30BaTh HAy4YHBIC JOKA3aTeIbCTBA IS
MOJTyYEHHUSI BBIBOJIOB.

Henn wusyueHus (PuU3NKK HAa YypOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszuka» B
oOpa3oBaTelbHBIX oOpraHusamusax Poccuiickoit denmepaiuu, peamu3yOMIAX
OCHOBHBIE  00111€00pa3oBaTEebHbIE MPOrPAMMBI,  YTBEPKIEHHON  pelICHHEM



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

eaun nzyyenus GU3NKU:

OpUOOPETEHHE HHTEpeca M CTPEMJIEHUS OOy4YarolIMXCSd K Hay4HOMY H3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
pa3BUTHE TMPEJCTABICHUN O HAay4YHOM METOJe TMO3HaHUus U (GOPMHpPOBAHUE
UCCJIEA0BATEIBCKOTO OTHOILLICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(opMHUpOBaHME HAYYHOTO MHPOBO33PEHUA KaK pe3yjibTaTa M3yYEHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHuEe TPEACTABICHUHA O poau (OU3MKH 1 Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPEJCTABIECHUN O BO3MOXHBIX cdepax Oyayiiel npodeccuoHalbHON
JESTENbHOCTH, CBSI3AHHOM C (PU3MKOM, MOJATOTOBKA K JalIbHEHIIEeMy OOYYEHUIO B
STOM HaIpaBJICHUU.

JlocT>keHue 3THUX IeNedl MporpaMmbl Mo (PU3MKEe Ha YpOBHE OCHOBHOIO
o0111ero oOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.:
npuoOpeTeHre 3HaHUM O JAMCKPETHOM CTPOCHHM BEIECTBA, O MEXaHUYECKHX,
TEIUTOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHHEe YMEHUW OINUCHIBATh U OOBACHIATH (PU3WYECKUE SBJICHUS C
UCII0JIb30BAaHUEM TOTyUYCHHBIX 3HAHUMH;

OCBOCHHME METOOB PEUICHHUSI MPOCTEUINX PAaCUETHBIX 3a/lady C MCIOJIb30BAHHEM
buznuecKx MojeNei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUN HaOJI0aTh MPUPOJHbIC SIBICHUS U BBHIMOJHATH OIbITHI,
nabopaTopHble pabOThl U 3KCHEPUMEHTAIIbHBIE UCCIEAOBAHUS C UCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MTPUEMOB pabOTHl ¢ HHPOpMaIrel (HU3NIECKOTO COAEPKaHUsI, BKITIOYAs
UHPOPMAITMIO O COBPEMEHHBIX JOCTIDKEHUAX (PU3UKH, aHAIN3 W KPUTHICCKOE
OlICHMBaHUE UHPOpPMALINH;

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

Ha usydyenue ¢usuku (6a30BbIi ypOBEHBb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTcs 238 "acoB: B 7 kitacce — 68 acoB (2 yaca B HeZICN0), B 8
Ki1acce — 68 yacoB (2 daca B Hemeno), B 9 kinacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemsiii B mporpamMmMe no ¢Gpu3Mke nepevyeHn JabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YUUTENb JIeJaeT BHIOOp MPOBEACHUS
7a00paTOpHBIX PabOT W OMBITOB C YY4ETOM WHAMBUIYAIbHBIX OCOOCHHOCTEH
00y4Yarommxcsl, CIUcKa AKCIEPUMEHTANbHBIX 3aJaHui, MpeajiaraéMblX B paMKax
OCHOBHOTI'0 FOCYAapCTBEHHOT'O 3K3aM€eHa M0 (U3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAIOIIEero Mupa.

®usuka — Hayka O mpupoze. SBneHus npuponpl. Ousznueckue SBICHUA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckre BeNMUMHBL. M3MmepeHue Qu3anyeckux BenuyuH. Puznyeckue
npuOopsl. [Torpemnocts n3mMepennit. MexayHapoaHas cucTemMa eIMHULI.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT TMPUPOIY.
EcTecTBeHHO-Hay4YHBI METOJ] MO3HaHMs: HAOJIOJCHHE, MOCTAHOBKA HAYy4YHOTO
BONPOCA, BBIIBJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE
HabogaeMoro apienus. Onucanue GU3NIECKHUX SBJICHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

MexaHn4ueckue, TEIIOBBIE, JJIEKTPUIYECKAE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
®uznyeckre MNpuOOPHl M MpoLEnypa MNPSAMBIX HW3MEPEHHI AaHAJIOrOBBIM U
U (QPOBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimot.

OmnpeneneHue UEHbI IEIEHUS MIKaIbl U3MEPUTEIBLHOI0 IpUOOpAa.

N3mepenue paccTosTHUMN.

N3mepenne 06bEMa )KUIKOCTH U TBEPAOTO TETA.

Omnpenenenue pa3MepoB MAJIbIX TEI.

N3mepenne temnepaTypbl NPU MOMOIIU KHJIKOCTHOTO TEPMOMETpPAa M AATYUKA
TEMIIEPATYPHI.

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

Pa3znea 2. IlepBoHavajibHblIe CBeICHHSI 0 CTPOEHNH BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJb, HMX pa3mepsl. OINbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenue yactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHS YacTUL[ C
TeMmrieparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumosnelicTtBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAUIMYECKUX) Tel. B3auMocBs3p MEXIy CBOMCTBAMM BEIIECTB 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 padbomosl 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. /IBuskeHune U B3auMo/ieiicTBHE TeJl.

MexaHnuueckoe JBH)KeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsii CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHHU. Pacuér mytu u
BPEMEHHU JIBUOKEHUSL.

SBrneHue WHepHUU. 3aKOH HMHEpIUHU. B3auMojelcTBHe Ten Kak IpUYHMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHHUs Tel. Macca kak Mepa HWHEPTHOCTH Tera.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJN B E€IUHULE
00BEMa BeEIeCTBa.

Cuia Kak xapakTepucThKa B3auMmozeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUS U CUJa
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. CnoxkeHue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoi. PaBHomeicTByromas cuil. Cuiia TpEeHUs.
TpeHue CKOJIbKEeHUs U TPEHUE TTOKO0s. TpeHue B MpUpOJIe U TEXHUKE.

Jemoncmpauuu.

Halnronenne MexaHnueckoro JBUKEHHUS Tena.

N3MepeHne ckopocTy MPSMOJIMHEMHOTO IBUKEHUS.
HaOntonenue siBieHUs: HHEPLIMH.

Habmonenune naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHMEe Macc Mo B3aUMOJICUCTBUIO TEIL.

CroxeHue cujl, HallpaBJI€HHbBIX IO OJTHOW MPSMOM.

Jlabopamopnwie padomul u onvimol.

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapUKa B KUJIKOCTH, MOJICTU
ANEKTPUUECKOr0 aBTOMOOWJIS U TaK Jajee).

OrnpepneneHue cpelHeil CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapyKa M0 HAKIIOHHOM
IJIOCKOCTH.

Onpenenenue mIOTHOCTH TBEPAOTO TENA.

OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (nedopmaliiiu) npy>KUHbI
OT MPUWJIOKEHHOM CHUJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUSI OT Beca Tesa
U XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEN.

Paspneu 4. /laBiieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.

Hanenune. CriocoObl YMEHBIIICHHSI W YBEIMUCHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHsS raza OT o00bEéma, Temmeparypol. llepenaua maBieHus



TBEPIABIMU TEJIAMM, KXUAKOCTAMHU W rasamu. 3akoH llackans. [IHeBMatnueckue
MaIIHbL. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT TIyOuHBI. ['Hapoctatuueckuii
napajokc. Coobuaronirecst cocysl. ['unpaBinueckue MeXaHu3Mbl.

Atmocdepa 3emuin u armocepHoe naieHue. [IpuumHBI CyliecTBOBaHUS
BO3ymiHOM oOonouku 3emiau. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro 1aBJIE€HUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHuss aTMOChHEpPHOTO TaBJICHUS.

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

Jemoncmpayuu.
3aBUCUMOCTb JABJICHHS ra3a OT TEMIIEPATYPBHI.

Ilepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmaroiuecs Cocy/ibl.

['mapaBnuueckuit mpecc.

[TposiBnenmne nercTBUs aTMOC(EPHOTO JABICHUS.

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
COOTHOLIEHHUS INIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie padbomosl u onvimot.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMaA MOrpy>KEHHOW B
KUJKOCTh YaCTH TeJIa.

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

[IpoBepka HE3aBUCUMOCTH BBITAUIKMBAIOIIEH CHWJIbI, JCHUCTBYIOIIEHM HA TEIO B
XKUIKOCTH, OT MacChl Tena.

OnebIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKHUBAIOLIEH CHJIbI, TEUCTBYIOLIEH
Ha TEJNO B XHUAKOCTH, OT 00BbEMa MOrPYKEHHON B >KUIKOCTh YAaCTU Tella U OT
IUIOTHOCTH JKHJIKOCTH.

KonctpynpoBanne apeomerpa WM KOHCTPYMPOBAHME JIOAKU U ONPENEIICHHE €€
rpYy30M0JbEMHOCTH.

Paspnes S. PaGora u MOIIHOCTh. JDHEpPrusi.

MexaHnuueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. [IpumeHeHue TmpaBuiIa paBHOBECUS pbluara K OJIOKY.
«3onoroe mnpaBuwino» wmexaHuku. KIIJ mnpocteix MexanusMoB. IIpoctsie
MEXaHU3MBbI B OBITY M TEXHUKE.



Mexannueckass dHeprus. KuHeTrnyeckas W NOTEHUMANbHAs JHEPTHUS.
[IpeBpaiiieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUH B IPYTOi. 3aKOH COXpaHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
Ompenenenue pabOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHHM Tela TIO0
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBaHue ycioBUN paBHOBECUS pblyara.
N3mepenue KIIJ[ HaKJIIOHHOW ITOCKOCTH.
N3yueHne 3akoHa COXpaHEHHUSI MEXaHUYECKON YHEPTUU.
8 KUIIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OIBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUHU.

Mopnenu TBEPIOro, S>KHIKOTO W Ta3000pa3HOTO COCTOSHUUN BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. OObSICHEHHE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXEHUU MOJEKYISIPHO--KHHETUYECKON TEOPHUH.
CmaunBaHN€e U KalWUISIPHBIE sIBJICHUS. TemIoBoe paclIupeHne U CKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUKEHUS
yacTull. BHyTpeHHss »sHeprus. CnocoObl HW3MEHEHUs BHYTPEHHEH >SHEpIrum:
TeIIonepenayda 17} COBEPILEHUE paboTHI. Bunsl TEIJIONEPEAAYH:
TEIJIONPOBOIHOCTh, KOHBEKIHUS, U3IyYEHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIJIOBOE paBHOBecHME. YpaBHEHUE TemioBoro OanaHca. [limaBinenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl KHUIEHUS OT aTMOC(HEpPHOTo
JABJICHUSI.

Bnaxxnocts BO3ayXA.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpuntuner pabotel TemnoBbix naurareneit KIIJ[ temmoBoro nBurarerns.
TennoBele IBUTATENN U 3aIUTA OKPYKAIOLIEW CPEbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MTPOLECCAX.

Jemoncmpayuu.

Ha6mronenne O6poyHOBCKOTO JIBHKCHHUS.
Habmonenune nuddysuu.
Habmronenue siBneHuil cMauMBaHUs M KaMWIISPHBIX SIBJICHUN.



HaGntonenue TemioBoro paciuvpeHus Tei.
WN3meHenne naBieHuss rasa MpU HU3MEHEHHMHM O0bEMa W HArpeBaHUU WJIU
OXJIaXKICHHH.
[IpaBuna u3aMepeHust TeMIepaTypsl.
Bunbl Teruionepenayn.
OxJaxieHue Ipu COBEPIICHUN PadOThI.
HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUJIAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BEILIECTB.
Habmnronenne xuneuus.
Habnronenue nocTossHCTBa TEMIIEPATyphl MPU TIABJIECHUH.
Mopaenu TEIJIOBBIX ABUTATEIICH.
Jlabopamopnwie pabomul u onvimol.
OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BRIPAILIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIH caxapa.
OnpITel IO HAOIIOACHHUIO TEIUIOBOTO PACIIMPEHMS Ia30B, KUIAKOCTEH U TBEPABIX
TEI.
Omnpenenenue AaBieHUs BO3yXa B OasIOHE MINPULIA.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JABJIEHUS BO3[yXa OT €ro o0béma u
HArpeBaHMS WA OXJIAXKACHUS.
[IpoBepka rumoTe3bl JUHEHHONM 3aBUCHUMOCTU JJIMHBI CTOJOHMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTyphl.
Habnronenue n3MeHeHus: BHyTpEHHEN dHEpTuu Teja B pe3yJsbTaTe Terionepeaadn
¥ pabOThI BHEIIHUX CHJL.
WccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMEIIMBAHMM XOJIOAHOM M ropsuein
BOJBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEIIOOOMEHE C
HArpeThiM METATIMYECKUM HUITUHAPOM.
Ornpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca UCIIapEHUs.
OmnpeneneHrne OTHOCUTEIBHON BIAKHOCTH BO3yXa.
Ornpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIBJA.

Pazgen 7. Dinekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa snekTpuyecKux 3apsaoB. BzanmoneiicTBue
3apsoKeHHbIX  Teln. 3akoH KynoHa (3aBUCMMOCTh  CWIIBI  B3aMMOJAEMCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSHUS MEKIY TEJIAMH).

Onektpuueckoe mnoie. Hanpspk€HHOCTh anekTpuueckoro mnods. IIpuHuun
CYTEPHO3UIINU FTEKTPUUECKUX IMOJIeH (Ha KaUueCTBEHHOM YPOBHE).



Hocurenu snexkrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3aps.
Crpoenne aroma. IIpoBogHMKM W AMDIEKTPUKH. 3aKOH  COXPaHECHMS
JJIEKTPUYECKOr0 3apsia.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KHJKOCTAX U Ta3ax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NpOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJIHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DneKkTpudecKre enu U MoTpeOuTeNn dJIeKTpuIeckoit sneprun B 0pity. Kopotkoe
3aMbIKaHHUE.

IlocrositHHBIE ~ MarHuThl.  B3auMopeicTBHe  IOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarauTHoOe noje 3eMiId U €ro 3Ha4€HUE ISl )KU3HHU Ha 3eMJle.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
JJIEKTPOMArHUTOB B TEXHUKE. [eCTBHE MarHUTHOIO MOJIs HA IIPOBOJHUK C TOKOM.
DONeKTpoABUraTeiab IOCTOSHHOIO TOKa. VCnonp30BaHME 3IIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.

DJIEKTpOreHepaTop. Crioco0sI MOJTy4YEHUS AJIEKTPUYECKOU DHEPTHH.
DIIEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOUYHHUKAX YHEPTUH.
Hemoncmpauuu.

DIIeKTpU3aLus Tedl.

JIBa pojia 3JIEKTPUUYECKHUX 3aps0B U B3aUMOJCUCTBUE 3aPSXKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE JJIEKTPOCKOIA.

DIEeKTpOoCTaTUUECKass UHAYKITUSI.

3aKOH COXpPaHEHUSA JICKTPUUECKUX 3apsI0B.

[IpoBOIHUKY U JUAIEKTPUKH.

MoaenupoBaHU€e CUITOBBIX JIMHUM 3JEKTPUUECKOTO MOJIS.
HcTouHnKH ITOCTOSHHOIO TOKA.

JIeiCcTBUA SIIEKTPUYECKOr0 TOKA.

DJIEKTPUUECKUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenue Cuitbl TOKa aMIIEPMETPOM.

N3mepenune 37eKTpUYeCKOro HanpsiXKEHUsT BOJIbTMETPOM.

PeocraTr 1 Mmarazus cCOnpOTUBIICHUHN.

BzauMmopgeiicTBue TOCTOSSHHBIX MarHUTOB.

MoaenvpoBaHrue HEBO3MOKHOCTH PA3/ICICHUS MTOJIIOCOB MAarHUTA.



MoaenvpoBaHrue MAarHUTHBIX TOJEH MOCTOSIHHBIX MarHUTOB.
OnbIT Dpcrena.
MarauTHoe 1oJje Toka. DJIeKTPOMarHur.
JlelicTBHE€ MarHWTHOT O TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOABUIATENb TOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS SJIEKTPOMArHUTHOW UHTYKIIAH.
Onbitel apanes.
3aBUCUMOCTh ~ HANPABICHHUS  MHAYKIIMOHHOIO TOKAa OT  YCJIOBHM  €ro
BO3HUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.
OnbIThI IO HAOJIOACHUIO AJIEKTPU3ALIUU TEJT UHIYKIIUEH U TTPU COMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUSA SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKU U TUDJICKTPUKHU.
Co6opka u mpoBepka pabOThI JJIEKTPUICSCKOH IIETTH MOCTOSHHOT'O TOKa.
N3mepenue u perynupoBaHue CHIIbI TOKA.
N3mepenue u perynupoBaHUE HAMPSIKEHUS.
HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa, HWIYLIETO 4Yepe3 pe3ucTop, OT
COINPOTHUBIICHUS PE3UCTOPA U HAMPSI)KEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOIINE 3aBHUCUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUSA
MPOBOJHUKA OT €ro JJIMHBI, IUIOMIaAU MTOMEPEYHOr0 CEYECHHS U MaTepuaa.
IIpoBepka mpaBwiia CI0XKEHHUSI HAMPSIKEHUM TPU MOCJIEA0BATEIBHOM COECIMHEHUU
JIByX PE3UCTOPOB.
[IpoBepka npaBuia IJs CUIIbI TOKA MTPU MAPAILIETBHOM COEUHEHUN PE3UCTOPOB.
Onpenenenue paboThl ANEKTPUYECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.
OmnpeneneHne MOIHOCTH JIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HWIYyIIETO 4Yepe3 JIAMIIOYKY, OT
HAIIPSKEHUSI Ha HEH.
Onpenenenue K111 narpeBaTens.
HccaenoBanne MariuTHOT'O B3aMMOJICHCTBHUS MOCTOSSHHBIX MarHUTOB.
N3yyenne MarHUTHOTO TIOJS TIOCTOSTHHBIX MAarHUTOB TPH WX OOBEAWMHCHUH W
pa3aeneHnH.
HccnenoBanue AEHCTBUSA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHWJIbl B3aMMOJECHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.
N3ydeHune neicTBus MArHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.
KonctpyupoBanue u u3ydeHue paboThl AICKTPOABUTATENS.
N3zmepenue KIIJI asekTpoaBUraTesibHONM yCTAHOBKH.
OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHIIYKIIUU: UCCJIEI0BaHUE
VW3MEHECHUI 3HAYCHUS U HANIPABJICHUS UHAYKIIMOHHOTO TOKA.



9 KJIIACC

Pasznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe naBwxkeHue. MarepuanpHas Touka. (Cucrema OTcuyéra.
OTHOCHUTENPHOCTh MEXaHMYECKOr0 JBWKEHUS. PaBHOMEpHOE NpsIMOJIUMHENHHOE
nBKeHne. HepaBHOMEpHOE MpsMOJIMHENTHOE ABUKEeHHE. CpellHsIsl 1 MTHOBEHHAas
CKOPOCTb T€Ja NP HEPABHOMEPHOM JIBHKEHHUU.

VYckopenue. PaBHOoyckopeHHoe mpsiMoiivHelHoe JBkeHue. (CBoOoaHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. llepnon u yvactora obOparieHus.
JluHeriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTENIbHOE YCKOPEHUE.

IIepsbiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpernit 3akon HeroToHa.
[IpyHIMT CynepO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEeHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOSI, IPYTUe BUbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOIHOIO
nageHus. JBmxenue muaner BOKpyr ComHua. IlepBas kocMudeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue marepuanbHON TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPETUIEHHON OChIO BpallleHusa. MOMEHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. M3meHenne mMnyibca. IMIynbe CHilbl. 3aKOH COXPaHEHUs
uMIyJibca. PeakTUBHOE IBMKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa CWil TSDKECTH, YNPYTOCTH,
Tperusi. CBsA3b 3Hepruu U padothl. [loTeHIManbHas SHEeprus Tesa, MOJAHITOrO HaJ
IIOBEPXHOCTBIO 3eMiIM. [loTeHImanpHas sHeprus cxaTou npyxunbl. Kunernyeckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEpPrUu.

Jlemoncmpayuu.

HaGntonenne MmexaHMuecKkoro JIBHXKEHUS TeJla OTHOCUTENBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHHE MyTEN U TPAEKTOPHUI ABMKEHUS OJHOIO U TOT'O K€ TeJla OTHOCUTEIBLHO
pa3HBIX TEJN OTCYETA.

N3mMepeHne cKkopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUOKEHUSL.

HccnenoBanrie npu3HakoB PaBHOYCKOPEHHOT'O JIBUKEHUS.

HaOnronenue nBM>xeHHs Tena 0 OKPYKHOCTH.

Halntonenne MexaHWYECKUX SIBJICHUW, MPOUCXOJAUIMX B CHCTEME OTCUéTra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBH)KEHUM OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTb YCKOPEHUS TENNa OT MACChl TeJa U AEUCTBYIOIIEH Ha HETO CHUJIBI.
Habntonenue paBeHcTBa CHII IPU B3aUMOJIEUCTBHM TET.

N3menenue Beca Tena Npu yCKOPEHHOM JBUKEHUU.



[Tepenaua ummysbca rpy B3auMOJICHCTBUU TE.
[IpeoOpa3zoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca MPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca npu adCOTOTHO YIPYTOM B3aUMOJICHCTBUU.

Habmronenue peakTMBHOTO JBUKECHMUSL.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHrne MEXaHWYECKOM SHEprud NpH JBWKEHUU Tela TMOJ JCHCTBHEM
PY>KUHBI.

Jlabopamopnwie padbomosl u onvimol.

KonctpynpoBaHue Tpakra Jjisl pa3roHa U JaJdbHEHUIIEro paBHOMEPHOIO JIBMOKEHUS
IapyKa Uiy TEJIEKKH.

Omnpenenenue cpelHe CKOPOCTH CKOJbKEHUSI OpyCKa WM JIBHXKEHUS IIAapUKa IO
HAKJIOHHOU IIJIOCKOCTH.

Onpenenenue yCKOpEeHHs Tejla MpU PaBHOYCKOPEHHOM JIBMKEHUU MO HAKIOHHOMW
MJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM TMPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadalbHOMN
CKOPOCTH IIYTU OTHOCSTCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHHU OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMAaJbHOIO
JABJICHUSI.

Onpenenenue kodPhuieHTa TPEHUSI CKOJbKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

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

Onpenenenue paboThl CWIBI YOPYTOCTH MPU MOIBEME Tpy3a C HCHOJIb30BAHUEM
HETOABMYKHOT'O U MOJIBH>KHOTO OJIOKOB.

N3yueHne 3ak0Ha COXpaHEHUS YHEPTHH.

Pa3zgena 9. MexannuecKkne KoJ1e0aHUA ¥ BOJIHEI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TTepro,
4acToTa, aMIUINTyAa. MaremMaTH4ecKuil U NpyKUHHbIA MasATHUKU. lIpeBpamienue
SHEPTUU MPH KOJIeOATEIHbHOM JIBHKECHUU.

3aryxarorue — koneOaHusa.  BelHyxkaeHHple — koneOanums.  Pe3oHamc.
Mexannueckue BoJIHBL. (CBOMCTBAa MeXaHWMYEeCKUX BOJH. [IpomonbHble W
NoNepeYHble BOJIHBL. JIMMHA BOJMHBI M CKOPOCTh €€  paclnpOCTpPaHEHUSI.
MexaHU4YecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. 'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u

YJIBTPa3BYyK.



Jlemoncmpayuu.

HaGntonenue xoneGanuii Ten moj AeMCTBUEM CHIIBI TSDKECTH U CUJIBI YIIPYT'OCTH.
HaGmronenue koneGanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hablntonenune BeIHYXA€HHBIX KOJIEOAHUI U PE30HAHCA.

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

AKYCTUYECKUI pe30HaHC.

Jlabopamopnsie padbomost u onvimel.

Onpenenenue 4acTOTHI U MEpUoa KojaebaHui MaTeMaTHIECKOr0 MasiTHHUKA.
Omnpenenenre 4acTOThI U MEpUOIa KoJIeOaHU NPy KUHHOTO MasiTHUKA.
UccnenoBanre 3aBUCUMOCTH Teproa KOIeOaHU! MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanre 3aBUCUMOCTH TEpUOJA KOJIEOAHWH NPYKUHHOTO MASTHUKA OT
MaccChl Tpy3a.

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

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

N3mepenue yckopeHust CBOOOIHOTO MaiCHUS.

Pa3pnesn 10. D1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE  MOJIe.  ODJNEKTpOMarHuTHele  BOJHBL.  (CBOICTBa
ANEKTPOMArHuTHbIX BOiH. lllkana »nekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJIE COTOBOM CBSA3HU.

DJIeKTpOMaruuTHas mnpupoga cBera. CKopocTh cBera. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

N3y4yenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOUIILHOTO TenedoHa.

Pa3nea 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  Mogmens  cBera.  Mcrounuku — cBera. [IpssmonuHerHOE
pacnpocTtpaHeHue cBera. 3atMenust Connua u Jlynsl. Otpaxenue cBera. [limockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHus cBera. llomHoe BHyTpeHHee
OTpaXX€HHE cBeTa. lCNonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.



Jlunza. Xoxa onayuerr B JuHze. OnrTuueckas cucrtema (Qoroamnmnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTHUYeckas cHucTeMa. BIum3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crhekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(ucmepcus cBera.

Jemoncmpayuu.

[IpssMonuHEWHOE pacpOCTPaHEHUE CBETA.

Otpaxenue cBera.

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

Onrtuyueckuil CBETOBO/I.

Xox nyuei B cOOMparolel JUH3E.

XoJ JIydeu B paCCEUBAIONIEH JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpuntun aeiicTBus doToammapara, MUKPOCKOIA U TEJIECKOIIA.
Mogensb rnasa.

Paznoxenue 6emoro cBera B CIEKTP.

[Tony4yenue 6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padbomost u onvimet.

HccnenoBanrie 3aBUCUMOCTH yTJla OTPAXKEHHUsSI CBETOBOTO Jy4ya OT yrJja MaJieHuUs.
N3yyenue xapakTepucTuk u300paxKeHus mpeIMeTa B INIOCKOM 3epKalie.
UccnenoBanrie 3aBUCUMOCTH yTJia MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia majeHus
HA TPAHUIIE «BO3TYX—CTEKIOM.

[Tonyuenne n300paskeHU ¢ TOMOIILIO COOUPAIOIIIEH JIMH3HI.

Omnpenenenue (HOKYCHOTO pacCTOSHUS U ONTUYECKON CUITBI COOMPAIOIIEH JIMH3BI.
OMBITHI TTO PA3JIOKEHUIO OEIOT0 CBETA B CIIEKTP.

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

Pazgen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u muranerapHas mojens aroma. Moaens aroma bopa.
Hcenyckanue n nornomienne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6era- u raMma-usnydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wMopenb artomHoro sapa. M3orombl. PannoakTuBHBIE
npeBpanienusd. [lepuos monypacmnajga aTOMHBIX SIIED.

SAnepHbie peakiuu. 3aKOHBI COXpAaHEHUS 3apsiJOBOTO M MacCOBOIO YHUCEI.
DHeprusi cBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTe3a U
nenenus anep. Ucrounuku sneprun ConHIa v 3BE3.

SnepHas sHepreruka. JeWCTBUS pPagUOAKTUBHBIX H3JYYEHHWW HA JKHUBBIC
OpraHU3MBI.



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

Jlabopamopnsie padbomost u onvimel.

HabmroneHue CrutonHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TYYEHUS.

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

N3Mmepenue paanoakTUBHOTO PoHA.

IHoBTOpPHUTEILHO-00001AO M MOAYJIb.

[ToBTOpUTETHHO--00001IAIONTUN MOAYJIH TIPEIHA3HAYEH JJIsI CUCTEMaTHU3aIluu
U 0000meHHs TPEIMETHOTO  COACpPXKAHWUS U ONbITa  JICATEILHOCTH,
npuOOPETEHHOr0 MPU U3YUYEHUH BCEro Kypca (DU3MKH, a TaKkKe JJi MOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 1o (¢Gu3uKe s 00yyaroumxcs,
BBIOPABIIIUX ATOT y4EOHBIN MPEaMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00ECIIECUMBAETCS JOCTIKCHHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  pEe3yJNbTaToB  0O0ydeHUs, (QopMUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOAOB HCCIEIOBAHUS
SIBJICHUW TPUPOALI U TEXHUKH, OBIAJECHUE YMEHUSMH OOBSACHATH (PU3UUECKUE
SIBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HaHMs, peuaTh 3aJa4d, B TOM YHCIIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMANBHO NIEATEIBHOCTHBIM XapakTep JaHHOTO pa3felia peaau3yercs
32 Cu€T TOro, 4YTO OOYy4YalIIMECs BBIMONHIIOT 3aJaHus, B KOTOPHIX UM
npeaaraercs:

HAa OCHOBE TOJIYYCHHBIX 3HAHMI pacrno3HaBaTh M HAyYHO OOBACHSTH
dbusznyeckue sIBICHUS B OKPYKAIOIIEH MPUPOIE U TIOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIeN0BaHUs (DU3NUYECKUX SIBIICHUI, B TOM
YUCJIE JJISI IPOBEPKU THUIIOTE3 U MTOJIYYEHHUS TEOPETUUECKUX BBIBOOB;

OOBSCHATh Hay4yHbIE OCHOBBI HauOoyiee Ba)XHBIX JOCTHKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUYECKOT 0 UCTIOIb30BAHUS PA3TUYHBIX UICTOUHUKOB
SHEPIruM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue (u3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAIMPABIEHO
Ha JIOCTMXKEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTebHbIX
pE3yIbTaTOB.

B pesynbrare nzydenust Gu3MKu Ha ypOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHUs
y oOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YacTH:
1) maTpHOTHYECKOr0 BOCIIUTAHUS:
— IIPOSIBICHHE HHTEpPECca K UCTOPHUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
(bu3nyecKol HaAyKu;
— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHHUSIM POCCUNCKUX YUEHBIX --(DU3HKOB;
2) rpaskIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUM
buzuku;
— OCO3HAHME BAXXHOCTHU MOpPAJIbHO--3TUYECKUX MPUHILHIIOB B JEATEIbHOCTH
Y4E€HOTO;
3) 3cTeTH4eCKOro BOCIIUTAHUS
— BOCIIPUSATHE OSCTETUYECKUX KadeCTB (U3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HIEHHOCTU HAYYHOI' 0 NMO3HAHUS:
— OCO3HaHME IIEHHOCTH (PU3MYECKON HAYKW KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIEH COCTABIISAIOUIEH KYJIbTYPBI,
— pa3BUTHE HAYYHOH JIOOO3HATENBHOCTH, HWHTEpEca K HCCIEI0BATEIbCKON
NEeSTEeNbHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbS U IMOIMOHAJIBLHOTO 0JIAT OOy YHS:
— OCO3HaHHWE IICHHOCTH 0Oe30macHoro obpa3a JKM3HH B  COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BAXXHOCTH TPaBWJI OE30MAaCHOIO TIOBEACHMS Ha
TpaHCHOPTE, HA JOporax, C OHJIEKTPUYECKHMM MU TEIJIOBBIM O0OpYJOBaHUEM B
JOMAaIIHUX YCIIOBHUSIX;
— c(hOpMHUPOBAHHOCThH HABBIKA pe(ICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOr'o e MpaBa y APyroro 4eioBeKa;
6) TPy10BOIr0 BOCIUTAHMS:
— AKTMBHOE Yy4YacTHE€ B pEUICHWHM MPaKTUYECKUX 3aj]ay (B paMKax CEMbH,
o0pa3zoBaTelbHON OpraHU3alMu, ropojaa, Kpas) TEXHOJOTMUYECKONW U COIMaIbHOU
HANPABJIEHHOCTHU, TPEOYIOLIUX B TOM YUCIE U (PU3NUECKUX 3HAHU;
— WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO PO ecCrid, CBI3aHHBIX C (PU3UKOI;



7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpUEHTAIIMs Ha PUMEHEeHNE (PU3NYECKUX 3HAHUM JIJISl PeIlIeHus 3a/1a4 B 00J1acTu
OKpYXaIomel Cpefbl, IUIAHUPOBAHUS TIOCTYNKOB W OIEHKH WX BO3MOXKHBIX
TIOCIICIICTBUN ISl OKPY>KAFOIIEH CPEeIbI;

— OCO3HaHHME TIO0ATBLHOTO XapakTepa SKOJIOTHYECKHUX Mpo0JIeM U TyTed HX
pElIeHHS;

8) amanTauMum K U3MEHSIOIIMMCH YCJOBHSM CONUAJIBLHOH W TPUPOTHOMH
cpeabI:

— MOTPEeOHOCTh BO B3aMMOJIEUCTBUM TIPHU BBIMOTHEHUU HCCIIECOBAaHUN U MPOEKTOB
¢dbu3nUecKoii HalPaBIECHHOCTH, OTKPHITOCTD OMbBITY U 3HAHUSIM JIPYTHUX;

— TIOBBIICHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JESATENBHOCTB;

— MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHWW, B TOM 4uCJE (POPMYIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SBJICHUSX;

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

— IJIAHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETECHUHN HOBBIX (PM3HUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3WPOBATh W BBISBIATH B3aMMOCBS3U MPHUPOABI, OOIIECTBA U
ASKOHOMHKH, B TOM YHCJIC C UCTIOJBb30BaHUEM (DHU3MUECKUX 3HAHUH;

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

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpTaTe ocBoeHmsI mporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
o01ero oopazoBanus y ody4aronierocss Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIONINE TT03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC JCHCTBUS,
KOMMYHUKATUBHBIE  yYHHUBEpCAJIbHbIE  Y4eOHbIE  JICUCTBUS,  PETYISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC IEHCTBHS.

Ilo3naBaTeabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjoruueckue JelcTBUA:
BBISIBJISITh U XapaKTEPU30BATh CYIIIECTBEHHbIC MPU3HAKU O0BEKTOB (SIBJICHUI );
yCTaHABJIMBATh CYIIECTBEHHBIN TMpU3HAK KiIaccU(pUKAIMU, OCHOBAHUS s
000011IeHNS U CPAaBHEHUS,;
BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTUBOpEUHsS B paccMaTpuBaeMbIX (hakTax,
JAHHBIX ¥ HAOJIFOJCHUSAX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;



BBISIBJISITh IPUYMHHO--CJICICTBEHHBIC CBSI3U NP M3yYEHUH (PU3NICCKUX SBICHUN U
MPOLIECCOB, J€TaTh BBIBOJBI C HCIIOJIb30BAaHUEM JEIYKTHBHBIX M HUHIIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TUIIOTE3bI O B3AUMOCBS3IX (PU3UMUECKUX BEINYMH;
CaMOCTOSITENILHO BBIOMpaTh CHOCOO penieHust ydeOHOM (u3nyeckod 3anayu
(cpaBHEHHME HECKOJBKHX BAPUAHTOB PEIIEHUs, BHIOOpP Haubosee MOAXOISIIEro C
y4€TOM CaMOCTOSITEIBHO BBIJICTIEHHBIX KPUTEPUEB).

basoBble ucciaenoBare/JbCKie AeHCTBHUSA
UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKIUI MHCTPYMEHT MO3HAHUS;
IPOBOJUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY TIUIaHY OIIBIT, HECIOKHBIN
(bU3HUYECKHI SKCIIEPUMEHT, HEOOIbIIIOE UCClIe0BaHNEe (DU3NUECKOTO SBIICHHUS;
OLIEHMBaTh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAILMIO, MOTYUYEHHYIO B
XO/I€ UCCIIEIOBAHUSI UJTN HKCIIEPUMEHTA;
CaMOCTOSITENTLHO  (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJIBI 1O pe3yjibTaTaMm
POBEIEHHOT0 HAOIIOACHHUS, OTbITa, UCCIICIOBAHUS;
IPOTHO3UPOBATh BO3MOXKHOE JajibHEilIIee pa3BUTHE (PU3MUYECKHX MIPOIECCOB, a
TaK)KE BBIJBUTATh MPEANONOKEHHS] 00 WX pPa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTax.

PabGora ¢ undopmanmei:
NPUMEHSATh Pa3jINYHbIe METOMbI, MHCTPYMEHTHI M 3alPOChl MPU MOUCKE U OTOOpE
uHbOpMAllMM WIM JAaHHBIX C Y4E€TOM MPENJIOKEHHOW YyueOHOM (usmueckoi
3a/1auu;
aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb U  UHTEPIPETHPOBATh  HH(POPMALIHIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS;
CaMOCTOSITETILHO BHIOMPATH ONTUMANIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaLuu U
WUTIOCTPUPOBATh PEIllaeMble 3aJ]a4l HECIOXKHBIMU CXEMaMu, JuarpaMMamMu, HHOM
rpaduKoil ¥ UX KOMOWHAITUSMHU.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUA:
B X0JIe OOCYXKJeHMsI Y4eOHOTO Marepuala, pe3ysbTaToB JIabOpaTOPHBIX pabOT U
IPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl U BBICKA3bIBATh
UJIeW, HALIEJICHHbIE HAa pEUICHUE 3aJauyd M NOJJEp)KaHHE OJ1aroKeinaTeabHOCTH
OOIICHUS,
COIMOCTAaBIISATb CBOM CYXKJEHUS C CYXICHHSIMHU JPYrUX Y4YaCTHHUKOB JUajora,
OOHapY>KUBATh Pa3IMUME U CXOACTBO MO3UIIHIA;
BBIpAXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPENCTaBIATh PE3YNbTaThl BBIITOJIHEHHOIO (DHU3UYECKOrO OIbITa
(9KCIIEpUMEHTA, UCCIIEAOBAHMS, POEKTA);
NOHUMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIAHOW W WHAMBUAYAIbHON
paboTHI PU PEMICHUN KOHKPETHOU (PU3NIECKON TTPOOIEMBI;



NPUHUMATh IIEJTU COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH JCHCTBUSA MO €€
JOCTIDKCHUIO:  PACHpENeIsaTh POJM, OOCYXJaTh IIPOLECCHl W PE3yNbTaThl
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 OOMMH MPOAYKT 10 KPHUTEPHSIM,
CaMOCTOSITEIBLHO C(HOPMYIMPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBHS.

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

Camoopranusanus:
BBISIBJISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsIX, TPEOYIOIIUX s
pelieHust pU3NIeCKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATHUS PEIICHUN (MHIUBUAYaJIbHOE,
NPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEUICHUI TPYNHIIOoi);
CaMOCTOSITEJILHO COCTAaBJISITh aJTOPUTM pEIICHUsS (PU3UUEeCcKO 3aauu WM IlaHa
UCCJIEIOBAHUS C YYETOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATH MpeJiaraéMble BApUAHThI PEIICHUI;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJILHbI NHTEJJIEKT:
JlaBaTh aJIeKBaTHYIO OLEHKY CUTYAIlUU U MpeJyiarath 1iaH e€ N3MEHEHNUS,
OOBSCHATH MPUYMUHBI JTIOCTHXKEHHS (HEJOCTHKEHUS) PE3yJIbTAaTOB JIESTEIbHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY 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 PE3yJbTaTa LEIN U YCIOBUSIM;
CTaBUTh ce0s Ha MECTO JPYroro 4eiloBeKa B XOJ€ CIOpa WIM JUCKYCCHUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYroro;
NpU3HABaTh CBOE MPABO HAa OMIMOKY MpU pemieHuH (U3NYEeCKUX 3a7ad WIA B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE e MPaBo APYyroro.

IHPEIMETHBIE PE3YJIBTATHI

K xonIy oOyduenus B 7 Kjacce mpeaIMeTHBIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO YUAOIIUXCS YMEHUH:
UCIIONIb30BaTh IOHATHS: (PU3MUECKHE M XUMHUYECKHE SBJICHUSA, HAOJIOJEHUE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAUHUIBI (DU3UYECKUX BEIIMUWH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHMYECKOE JBW)KCHHC (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSAMOJIMHEHHOER),



TpaeKTopus, paBHOACHCTByoIIas cuia, nedopmanus (ymnpyras, MjiacTU4YecKas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

paznuyath sBieHus (quddysus, TEmIoBoe JABMIKEHHWE YaCTHI[ BEIIECTBa,
PaBHOMEpPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, WHEPLIMSI, B3aUMOJICUCTBUE
T€JI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBHKO BpallleHUs, Iepenayda
JaBJICHUST TBEPIBIMU TelAMM, XUJAKOCTSIMU U Ta3aMu, aTMoc(epHOe aBlieHUE,
IUIaBaHWE TeJ, NPEeBpalleHUsT MEXAaHWYECKOW SHEPruy) IO ONUCAHUID HX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JIAaHHOE
(duznueckoe sSBICHUE;

pacmo3HaBaTh MPOSIBJICHUE HM3YUYCHHBIX (PU3UYECKUX SBICHUU B OKPYXKaIOIIEM
MUpE, B TOM 4YHuCiIe (U3NUECKHE SIBICHUS B MPHUPOAE: MPUMEPHI JBIKCHUS C
Pa3JIMYHBIMU CKOPOCTSIMU B KMBOM W HEKUBOU MIPUPO/IE, TEHCTBUE CUIIBI TPCHUS B
OpUpO/IE U TEXHHUKE, BIHUAHHE aTMOC(HEPHOrO JAaBJICHHUS HA >KUBOW OpraHu3M,
IUTaBaHUE PbIO, phIYarv B TEJ€ YEJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO
3amady B y4eOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHUI;

ONKCHIBATh HU3YYCHHbIE CBOWCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOIb3Ys
dusznueckne BeNMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IYTh,
CKOPOCTb, CPEIHSAsl CKOpPOCTb, CHJIa YNPYTrOCTH, CHJIa TSKECTH, BEC Tena, CHUJa
TpeHusi, AaBieHue (TBEPAOro Tena, MXUAKOCTH, Tras3a), BBITAJIKUBAIOLIAS CHJIA,
MexaHu4deckass paboTa, MOIIHOCTh, IJIEUO CHJIbI, MOMEHT CHWJbI, KO3(DUIIMEHT
MOJIE3HOT'O JIEWCTBUSI MEXaHU3MOB, KHHETHUECKAas U OTCHIIMAIbHAS SHEPTHUs ), IPH
OMHUCAHUU TPABUWIBLHO TPAKTOBATh (PM3UYECKHUM CMBICI HCIOJIb3YEMbIX BEIUYUH,
uX O0003HAYEHUsS] W EAUHULBI (PU3UYECKUX BEIUYUH, HAXOAUTh (HOPMYIIHI,
CBSA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMU, CTPOUTD
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3UUYECKHUE SBIICHUS W TPOIECCHI, HUCIIONB3YS
nmpaBujia CIOXKEHHS Cui (BAOJb OJHOM mpsimMoit), 3akoH ['yka, 3axon Ilackains,
3aKOH Apxumeza, MPaBUJIO paBHOBecHs pbiuara (0JI0Ka), «30J0TOE MPaBUIIO»
MEXaHUKHU, 3aKOH COXpPAaHEHUSI MEXaHWYECKOW OHHEpPruu, NpH OSTOM J1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTU4YeCKOe
BBIPAXKEHUE;

OOBSACHATh (U3MUYECKHUE SIBICHUS, MPOIECCHl U CBOMCTBA TN, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa: BbISIBIAThH
MPUYUHHO--CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHX I1aroB
c onopoif Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH,;

pemarh pacu€THele 3amadu B 1—2 JCHCTBUS, HCIONB3YS 3aKOHBI M (DOPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajgu3a YCIOBUA 3aJaud



3aMKMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3HMUECKHE BETUYUHBI B (DOPMYJIIBI U
IOPOBOJUTH PacU€Thl, HAXOUTh CIIPABOYHBIE JaHHbIE, HEOOXOIUMBIE JIJIsl PELLICHUS
3aJ1a4, OIICHUBATh PEATUCTUYHOCTh MOITYYEeHHON (PU3NYECKOMN BETNUNHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh IPH MOMOIIM (PU3UYECKHX
METOJIOB, B OINHUCAHUM HCCIIEOBAHUS BBIIEIATh MPOBEPSIEMOE MPEAINOIOKEHUE
(rumore3y), pas3nyaTh U MHTEPIPETHUPOBATH MOJYYEHHBIM PE3YJIbTAT, HAXOAUTH
OLIMOKH B XOJI€ OMbITA, JI€NaTh BHIBOJIBI 110 €r0 Pe3yIbTaTaM;

OPOBOJUTH ONBITHl MO HAOMIOAEHUI0 (U3HYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB Ten: (QopMyJIHpOBaTh MPOBEPSEMbIE MPEANOIOKEHUsA, COOUpaTh
YCTaHOBKY W3 NPEJIOKEHHOIO0 O0OpYydOBaHMs, 3alUChIBaTh XOJ ONbITa WU
(dopMyIupOBaTh BHIBOJIBI;

BBINIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChI TeNa, 00bEMa, CUITbI
U TEeMIepaTypbl C HCIOIb30BAaHUEM AaHAJIOTOBBIX U LU(MPOBBIX MPUOOPOB,
3aMuChIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHON aOCOIIOTHOM MOrPEUIHOCTH
VU3MEPEHHUI;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKON BEIMYUHBI OT JPYroiu
C UCHOJNb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIYyTH PaBHOMEPHO
JBIDKYILErOCsl T€JIa OT BPEMEHH JIBWJKEHHMSI TEJd, CHUJIbl TPEHHUS CKOJIBKEHUS OT
BEca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN TEI U HE3ABUCHUMOCTHU CUJIbI TPEHUS
OT IUIOLIAJY CONPUKOCHOBEHHUS TE€J, CHIIbl YIPYTrOCTH OT YAJMHEHUS TNPY>KUHBI,
BBITAJIKUBAIOIIEN CHJIBI OT 00BEMa MOrpYKEHHOM YacTH Telna U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT TJyOHMHBI, Ha KOTOPYIO
NOTPY’KEHO TEJ0, YCIOBUM IUIaBaHUs TEN, YCIOBHI paBHOBECHS pblyara u OJIOKOB),
y4acTBOBATh B IJITAHUPOBAHMM Y4EOHOrO HMCCIIEOBaHUSA, COOMpPATh YCTAHOBKY U
BBIMIOJIHATh ~ U3MEPEHUs, CleAysd MpeJIoKEHHOMY IUIaHy, (DUKCHpOBATh
pe3ynbTaThl  MOTYYEHHOHW 3aBUCUMOCTH  (PU3MUECKMX BEIWYMH B  BHUJIE
OpEUIOKEHHBIX Ta0nui # rpaduKoB, JAelaTh BBIBOJAbI IO pe3ylibTaTaM
UCCJIeIOBaHNUS,

IPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (U3NYECKUX BEIMYUH (TUIOTHOCTH BELIECTBA
KUJKOCTH U TBEPAOIrO TeNa, CWIA TPEHHS CKOJBXEHUS, JaBJIEHUE BO3/yXa,
BBITAIKMBAIOIIAs Cuia, JEHUCTBYIOLIAs HAa MOrPYXKEHHOE B JKUIKOCTh TEIO,
KO3(QQUIMEHT  NOJE3HOro  JEHCTBUS  MPOCTBIX  MEXAHU3MOB),  CIEys
OpEUIOKEHHOM ~ MHCTPYKLMHU: TpU  BBINOJIHEHUHM  HU3MEpPEHU  coOupaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UICKOMOM BEITMYHHBI;
coO0aTh MpaBWIa TEXHUKU OE€30MAaCHOCTU MpU pabore ¢ J1abopaTOpPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIMIBI JEUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTWHAMOMETpP, COOOIIAIOIIMECS] COCYIbl, OapomeTp, pblyar,
ITOABYYKHBIN 1 HEMTOABUKHBIN 010K, HAKJIOHHAS INIOCKOCTD;



XapaKTepU30BaTh MPUHIMIBI JIEUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM HAa UX OMUCAaHUA (B TOM YHCIIE: MOAIIUITHUKHN, YCTPOHUCTBO
BOAOMNPOBOJIA, TUAPABINYECKHI IPECC, MAHOMETP, BICOTOMED, MOPIIHEBOI HACOC,
apeoMETp), UCTIONB3YsI 3HAHUSL O CBOMCTBAX (PU3UUYECKUX SIBIICHUM U HEOOXOIUMBbIE
dbu3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOJIUTH TPUMEPHl (HAXOAUTh HH(POPMAIMIO O TPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHUSl (DU3UYECKUX 3HAHWM B TMOBCEIHEBHON XU3HM NJIsI 0OCCTICUCHUS
0€e30MacHOCTH MpHU OOpAIlEHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHS 37I0pOBbSl M COOJIOJCHUS HOPM OKOJOTMYECKOrO0 TIIOBEACHUS B
OKPY’KAIOIIEH CPEAE;
OCYIIECTBIISATH OTOOpP MCTOYHUKOB MH(pOpMaruu B MHTEpHETE B COOTBETCTBUU C
3aJlaHHBIM TOUCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUU M MyTEM
CpPaBHEHUSI Pa3IUYHBIX MCTOUYHUKOB BBIACIATH MH(POPMAILIUIO, KOTOpas SIBISIETCS
IPOTHUBOPEUYUBOM UITU MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh TIPW  BBIIOJTHEHUM Yy4YEOHBIX 3aJlaHU  HAYIHO--TIOMYJISIPHYIO
auTepaTypy (pU3NUECKOro COJAEpKaHMs, CIPaBOYHBIE MaTepHUasbl, PECYpPChl CETH
WNurepHer, Biaaerb nNpuéMamMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIIMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 UCTOYHMKOB MH(pOpMAIK PU3NIECKOTO COAEPIKAHUS, B TOM YHCIE TMyOIMIHO
JieNnaTh  KpaTKue COOOIIEeHHMsT O pe3ylibTarax MpPOEKTOB WM  y4eOHBIX
VCCIIEIOBAHUM, TIPU 3TOM T'PaMOTHO MCIIOJIB30BaTh HW3YUYEHHBIN MOHSITUWHBIN
amnmnapart Kypca (pU3MKH, COMPOBOXKIATh BRICTYILJICHUE MPE3EHTAlIUEH;
OpU  BBINOJTHEHUU Y4YE€OHBIX TIPOEKTOB M  HCCIEIOBAHUM  pacrpencisiTh
00513aHHOCTH B TPYyMIE B COOTBETCTBUU C MOCTABIICHHBIMHU 3a/layaMu, CJIEIUThH 3a
BBIIIOJIHEHWEM II1aHa JEUCTBHUI, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKIaJ B
NEATENbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHMKATHBHOE B3aMMOJICHCTBUE,
YUYUTBIBAsE MHCHUE OKPY>KAIOITHX.

K xoniy o6yuenus B 8 ki1acce npeaMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:
WCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE aTOMOB
U MOJIEKYJI, arperatHble COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKHE U aMOp(HBbIE
TeJa, HACBIIICHHBIM M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3/yXa, TEMIEPATYpa,
BHYTPEHHSSI SHEPT U, TEIJIOBOM JBUTaTelb, JIEMEHTAPHBIN AIEKTPUUECKUN 3apsij,
AJIEKTPUYECKOE TOJIe, TPOBOJAHUKUA U JAUDJICKTPUKU, TOCTOSIHHBIN 3JIEKTPUUECKUN
TOK, MArHUTHOE TOJIE;
pasznuyath sBJIEHUA (TEIUIOBOE PaCUIMPEHUE U CXKAThe, TeIUlonepeaada, TEMIOBOE
paBHOBECHE, CMauMBaHUE, KaNWUISIPHbIE SBICHUS, HCHApeHUEe, KOHJEeHcalus,
IJIaBJIeHUEe, KpUcTauim3anus  (OTBEpJieBaHHWE), KHUIEHWE, Teruionepeaaya



(TEerI0npOBOAHOCTb, KOHBEKLIHS, U3JTy4eHue), AEKTPU3ALUS Tell,
B3aUMOJICHCTBHE 3apSAI0B, JEHCTBUS MIEKTPHUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICICTBUE MarHUTOB, JE€HCTBUE MATHUTHOI'O IOJISI HA IIPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHasE MHAYKIMS) IO ONMCAHUIO WX XapaKTEepPHbIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JIAHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (PU3MUECKUX SBICHUM B OKpPYKarOIIEeM
MHUpE, B TOM 4Hciie GU3nYecKre IBJICHHUS B IPUPOJIE: MOBEPXHOCTHOE HATSIKEHHUE U
KaNWUIAPHBIE SBJICHUS B MPUPOJE, KPUCTAJUIBI B Ipupone, usnydenne ConHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs], CHETa,
AJIEKTPUYECKUE SBJICHUS B aTrMocdepe, 3NIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE 1osie 3emMid, Apei( MOJIOCOB, POJIb MATHUTHOIO TMOJIS JUISl )KU3HU Ha
3emiie, TOJSIPHOE CHUSIHHE, TPU OTOM IIEPEBOJAUTH NPAKTUYECKYHO 3ajady B
y4€OHYI0, BBIIEIATh CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBICHUM;
ONKCHIBaTh HU3YYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢u3nyeckue BEIUYMHBI (TeMmrepaTypa, BHYTPEHHSS OSHEPrusi, KOJIHYECTBO
TEIUIOTHI, YJAENbHAs TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTA IUIABJICHMUS,
ylenbHasl TEIUIOTa I[apooOpa3OBaHus, YZAENbHas TEIUIOTa CrOpaHMsl TOILUIUBA,
KO3(QQUIMEHT TOJE3HOr0 JCHCTBUS  TEIUIOBOM  MalllMHBI, OTHOCHUTEJbHas
BIQXXHOCTb BO3JyXa, DIEKTPUYECKHM 3apsld, Cuiaa TOKA, DJIEKTPUYECKOE
HAIIPSKEHHUE, CONPOTHUBIIEHUE MPOBOJIHUKA, YAEIbHOE CONPOTUBIICHUE BEIIECTBA,
paboTa M MOIIHOCTh JJEKTPUYECKOTO TOKAa), IpPHU ONHUCAHUU MPABUIBHO
TPaKTOBaTh (U3MUECKUN CMBICT MCIOJIb3yEMbIX BEIMYMH, OOO3HAUEHHS U
EAMHUIBI (PU3UYECKUX BEIMYMH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOLIME JAaHHYIO
($u3nUecKyl0 BEIUYHMHY C JAPYTMMH BEIMYUHAMH, CTPOUTH IpapUKUA H3y4EHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U TPOLECCHI, UCIOIb3YS
OCHOBHBIE IIOJI0KEHUSA MOJIEKYJSIPHO--KUHETHYECKON TEOPUU CTPOCHHUS BELIECTBA,
OPUHIIMI CYTEPHO3ULIMKA MoJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHS
3apsana, 3akoH OMa i ydacTka nend, 3akoH Jxoyns—JIeHna, 3aK0H COXpaHEHHUs
SHEPTrUH, MPHU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA TEN, B TOM UYUCIE U B KOHTEKCTE
CUTYalH IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
NPUYHUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE U3 1—2 JTOTMYECKUX IIaroB
Cc onopodl Ha |—2 H3y4YEHHBIX CBOMCTBAa (PU3NYECKHUX SBICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemate pacu€THble 3aJauyud B 2—3 JEHCTBUS, HCNONb3Yys 3aKOHBI U (OPMYJIBL,
CBs3bIBAIOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a7audd
3alIMChIBATh KPATKOE YCJIOBUE, BBIABISITH HENOCTATOK JAHHBIX JUIA PELICHUS



3alaud, BBIOMpPATh 3aKOHBI M (OpMYJbl, HeEOOXoAuMble i €€ peuieHus,
POBOJUTH PACUYETHl U CPABHUBATH MOTYYEHHOE 3HAYCHHE (HDU3UUECKOI BETMUUHBI
C U3BECTHBIMU JJaHHBIMH;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh HPH MOMOIIM (PU3UYECKHX
METOJIOB, MCIOJb3ysl OINHUCAHME UCCIENOBAaHUSA, BBIIEIATH MPOBEPSEMOE
IPEAIONIOKEHNE, OLIEHUBATh MPAaBWJIBHOCTD MOPSAKA MPOBEACHUS HCCIEA0BaHUS,
JIeNIaTh BBIBOJIBI,

OPOBOJUTH ONBITHl MO HAOMIOAEHUI0 (U3HYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB TeN (KamWJUISIpHBIE $IBJICHUS, 3aBHCHUMOCTb JIaBJICHHUSA BO3AyXa OT €ro
00bEMa, TeMmepaTypbl, CKOPOCTH Mpollecca OCThIBAHMS M HArpeBaHus Ipu
U3JIy4YE€HUU OT IIBETa U3JIydarome (MOrjionarlileil) MOBEepXHOCTH, CKOPOCTh
UCIIApEHHs] BOJbI OT TEMIIEpaTypbl JKUJIKOCTH M IUIOMAAM €€ IMOBEPXHOCTH,
ANEKTpU3AUs TEI U B3aUMOJEUCTBHE AIEKTPUUECKUX 3aps/iOB, B3aUMOICHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3Yyaju3alllsi MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JEICTBUS MarHUTHOI'O TOJIS Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA AJIEKTPOABUTATEINS IMOCTOSHHOIO TOKA): (pOpMyJIMpOBaTh NPOBEPSEMbIEC
NPENOoNOKEHUsI, COOMPAaTh YCTAHOBKY U3 TNPEIJIOKEHHOTO 00OpYAOBaHMS,
OIKCHIBATH XOJI OTBITA U (DOPMYITUPOBATH BHIBOIHI;

BBINIOJIHATh MPSIMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAKHOCTH
BO3/lyXa, CWJIbl TOKA, HANpPsHKEHUS C MCIOJIb30BAaHUEM aHAJIOI'OBBIX MPUOOPOB U
JTATYMKOB (DU3UYECKUX BEIUYHMH, CPAaBHUBATh PE3YNbTaThl U3MEPEHUH C y4€TOM
3aJ1aHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKON BEIUYMHBI OT JPYroiu
C UCHOJB30BAaHUEM TNPSIMBIX H3MEPEHUH  (3aBUCUMOCTH  CONPOTHUBICHUS
NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJU MOMEPEYHOro CEYEHUS U YJIEeIbHOTO
CONPOTHUBJICHUS BEIIECTBA MMPOBOJHMKA, CHJIBI TOKA, MAYIIEr0 4epe3 MPOBOJHUK,
OT HanpsDKEHWs] Ha NPOBOAHUKE, MCCIEIOBAHUE IOCIEAOBATENIBHOIO U
napajyieIbHOTO  COECAMHEHUM MPOBOJHUKOB): IJJAHUPOBATh  HCCIEIOBaHUE,
coOupaTh YCTAaHOBKY U BBITIOJNHITH M3MEPEHUs, CIENysl NMPEIJIOKEHHOMY IIaHy,
(dbuKcHpoOBaTH PE3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH B BUE TaOIHI] U TPpa(HKOB,
JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEI0BAHMS;

NPOBOJUTh  KOCBEHHBbIE  HM3MEpPEHUsT  (PU3UYECKHX  BEJIMYMH  (yAesbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE IMPOBOJHHMKA, padoTa M MOIIHOCTH
AIIEKTPUYECKOr0 TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY, CJE€Nysd NpPEeIJOKEHHOM HWHCTPYKIMH, W BBIUUCIATH 3HAYEHUE
BEJTUYMHBL;

coOJI0JIaTh TpaBWa TEXHUKU OE30MaCHOCTH TMpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIMIBI JICUCTBUS HM3YUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM HAa MX ONUCAaHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIIEpMETpP, BOJIBTMETP, CUETUUK DIECKTPUUECKOMN
SHEPI'UM, 3JIEKTPOOCBETUTENBHBIE MPUOOPHI, HArpeBaTENIbHBIE SJIEKTPONPUOOPHI
(mpuMepsbl), JIEKTPUUECKUE MPETOXPAHUTEIN, FICKTPOMArHUT, JICKTPOIBUTATEIb
MIOCTOSIHHOTO TOKa), WCIOJIb3ys 3HAHHS O CBOMCTBaX (DU3MYECKUX SIBICHUU U
HeoOX0IMMbIe (PU3UUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MNPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIBHBIE TPUOOPHI TIO
CXeMaM M CXEMAaTHU4YHBIM PHUCYHKaM (KUJIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, [BUTATEIb BHYTPEHHETO CrOpPaHMs, 3JIEKTPOCKOIL,
peocTaT), COCTaBJISITh CXEMbl AJIEKTPUUYECKUX LEMEeH € MOCIEeIOBATEIbHBIM H
napajuieJibHbIM COEJUHEHHEM »JJIEMEHTOB, pasjinyas YCJIOBHbIE 0003Ha4YEHUs
AJIEMEHTOB AJIEKTPUYECKUX LIENEN;
NPUBOJIUTH TPUMEPHl (HAXOAUTh HH(POPMAIMIO O TPUMEpPAX) MPAKTUYECKOTO
UCTIONIb30BaHUSl (DU3UYECKUX 3HAHWKA B TOBCEIHEBHON XU3HH MJIsI OOCCTICUCHUS
0€30MacHOCTH MpHU OOpAIEHUH C NPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsi 370pOBbS M COONIOACHUS HOPM SKOJOTMYECKOro TOBEACHUS B
OKPY’KAIOIIEH CPENE;
OCYIIECTBIJISITh MOUCK MHGOpMaAlUU (PU3HUECKOro cojepkaHusi B MHTepHeTe, Ha
OCHOBE UMEIOIINXCS 3HAHUN M MYTEM CpPaBHEHUS JIOTOJTHUTEIBHBIX HUCTOYHUKOB
BBIICNISATh MH(POPMAIIMIO, KOTOpAasi SBISETCA NMPOTUBOPEUYUBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh TMPU BBIMOJHEHUM Y4YEOHBIX 3aJlaHUl  HAY4YHO--TIOMYJISPHYIO
auTepaTypy (pU3NUecKoro cojaep)kaHus, CIpaBOYHbIE MaTepualibl, PECYpPChl CETU
WNurepHer, Biaaerb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
uH(OpPMAIIMK U3 OJHON 3HAKOBOI CUCTEMEBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHus, 0000mas
uHOpPMAIIMIO W3 HECKOJbKHUX HCTOYHUKOB (DU3UYECKOTO COJIEpXKAHUS, B TOM
yyciie MyOJIMYHO MPEACTaBIATh Pe3yabTaThl MPOEKTHOW WIIM UCCIEI0BATEIbCKON
JNEATENBbHOCTA, IPU 3TOM TPAMOTHO MCIIOJIb30BAaTh M3YYEHHBIA MOHATUHHBIN
anmapart Kypca (pU3MKH, COMPOBOXKIATh BRICTYILJICHUE MPE3EHTALIUEH;
IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBaHMNA (PU3MYECKHUX MPOIECCOB
pacnpenesnsTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUUM C TOCTaBJICHHBIMU
3aJlauaMy, CJICIUTh 32 BBIIIOJIHEHUEM IUIaHA JEWCTBUM UM KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEILHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICWCTBHUE, TPOSABISAS  T'OTOBHOCTh  pa3peuiaTh
KOH(ITUKTHI.

K xoniy oOyuenus B 9 kjiacce nmpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:



UCIIOJIb30BaTh MOHSATHS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa, TPAECKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHMs,  aAedopmanus  (ympyras,
IUTACTHYECKAs1), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Ku, HEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEINO, LIEHTP TSKECTH TBEPAOTO
TeNa, PaBHOBECHE, MEXAaHWYECKHE KoieOaHWs W BOJIHBI, 3BYK, HH(PPA3BYK U
YJIBTPa3BYyK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKAJIAa 3JEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U J1aJbHO30PKOCTb, CIIEKTPhl UCIYCKAHMUSA U TMOTJIOLICHUs, anbda-,
0era- U raMMa-u3J1y4eHus, U30TOMbI, A/IepHasi JHEPreTHKA;

pasnuyarh sBJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE TBUKEHUE,
PaBHOYCKOpPEHHOE NpPSIMOJMHEWHOE JBU)KEHHME, CBOOOJHOE MaJieHue Tell,
PAaBHOMEPHOE JBWKEHUE IO OKPYKHOCTH, B3aMMOJECHCTBHUE TEN, PEAKTUBHOE
JBIDKECHHE, KOyieOaTeIbHOE IBUKEHUE (3aTyXaOIINe U BbIHYXICHHBIE KOJIeOaHus),
pE30HAHC,  BOJHOBOE  JBW)KEHHME, OTpaXXE€HUE  3BYyKa,  MPSAMOJUHEIHOE
pacnpocTpaHeHHe, OTPa)KEHUE U IMPEJOMJICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa)kKeHHE CBETA, Pa3JIOKEeHUE OEIOro CBETa B CIEKTP U CIOKEHHE CIIEKTPAIbHBIX
LBETOB, JMCIEPCHS CBETa, ECTECTBEHHAs pPaJAUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOro CIEKTpa U3JIy4EHHUs) 110 ONMHMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYECHHBIX (PU3NYECKHUX SIBJICHUU B OKPYXKAIOIIEM
mupe (B TOM uucie (U3NYECKUE SIBJICHUS B NPUPOJE: MNPUIMBBI U OTIIUBHI,
nerkenue IuiaHeT CoOJMHEYHON CHCTEMBI, PEaKTUBHOE [JIBHJKEHHE JKHUBBIX
OpPraHU3MOB, BOCHPHATHE 3BYKOB JXUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, LlyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOIOrHYecCKOe
NEICTBUE BUAMMOIrO, YIbTPa(UOIETOBOIO U PEHTIEHOBCKOIO M3JIy4YEHUH,
€CTECTBEHHbII paJUOaKTUBHBIA (OH, KOCMHUYECKUE Y4, paJUOAKTHUBHOE
U3JIy4CHUE NPUPOAHBIX MHUHEPAJIOB, JNEHCTBUE PAJUOAKTHBHBIX H3JIy4YEHHH Ha
OpPTaHMU3M 4YeJIOBEKAa), MPU 3TOM IEPEBOAUTH NMPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJICIISATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) PU3NYECKUX SIBICHUN;

ONKCHIBaTh HW3YYEHHBbIE CBOWCTBA Tel M (PU3NYECKUE SBIEHUS, HCIOJIb3Ys
¢u3nyeckue BEeNUYMHBI (CpelHsAs W MCHOBEHHass CKOPOCTh Tela MpH
HEPABHOMEPHOM JBUKEHUH, YCKOPEHHE, NepEMEIEHUE, MyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHUs], CWJIa YIPYroCcTH, CUJIA TSKECTH, YCKOPEHHE CBOOOAHOrO IMajeHUs,
BEC Teja, UMIYJbC Tela, UMITYJIbC CHJIbI, MEXaHHueckas paboTa W MOIIHOCTb,
NOTEHLUMAJIbHAs JHEpPrusl Tena, MOMHATOrO HaJ IOBEPXHOCTHIO  3E€MJIH,
NOTEHLMAJIbHAS SHEPIUsl CXKATOM MPYKUHbBI, KUHETUYECKas HSHEPrus, IOIHas
MEXaHUYeCKasi SHEPIUs, NEPUO U YacToTa KosueOaHu, UIMHA BOJIHBI, FPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IPEJIOMIICHUS CPEIbl), NpHU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCHOJIB3YEMBIX BEIMYUH,
o0O3HaueHUsT W eAUHULBl (PU3NYECKUX BEIMYMH, HAaXOAUTh (QOPMYIIbI,



CBSI3BIBAIONIUE JIAHHYIO (DM3UYCCKYIO BEIMYHUHY C JPYTUMU BEIUYHMHAMH, CTPOHTH
rpa@uKy U3Y4EHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBICHUS W TPOLIECCHI, HUCIIONb3YS
3aKOH COXPaHEHWS DOHEPTUH, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHITUI
CYMEPITO3UIIMA CHWJI, TPHUHIMIT OTHOCHUTEIbHOCTH ['anmuies, 3akoHsl HprOTOHA,
3aKOH COXPAHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS M MPEIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHUs 3aps0BOI0 W MACCOBOT'O YHUCEN MPH SIICPHBIX PEAKIUSAX, MPU ITOM
JaBaTh CJIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA M 3alHMCBhIBATh €r0 MaTEMaTHYECKOe
BBIPKCHUC;

OOBSCHATHh (PU3UYECKHE MPOIECCHl U CBOMCTBA Tel, B TOM YHCIIE M B KOHTEKCTE
CUTyallMii TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBISTh MPUIUHHO--
CIICJICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKHUX IIaroB C OMOPOH
Ha 2—3 W3Yy4YEHHBIX CBOMCTBA (DU3MYECKUX SBICHHUM, (PU3HMUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajaud (ONMUPAIONIMECs Ha CUCTeMy U3 2—3 ypaBHEHHM),
WCTIOJIb3YSI 3aKOHBI ¥ (DOPMYJIBI, CBSI3BIBAIONINE (PU3NIECKHIE BETMYNHBI: HA OCHOBE
aHaiM3a yCJIOBUS 3a/laud 3alUChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIINE
Wi U30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC IS
pelIeHus, MPOBOIUTH PACUETHl W OIECHWBATh PEATUCTHYHOCTH TOJYICHHOTO
3HAYCHUS (PU3NICCKON BEITMUUHEI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh IPHU MOMOIIM (PU3UYECKHUX
METOJIOB, HWCIOJb3ysl OINHWCAHWE UCCIENOBAaHUSA, BBIICTATH TMPOBEpsSEMOe
NIPEONIOXKEHNE, OIICHUBATh MPABWJIBHOCTh MOPSIAKA MPOBEACHUS UCCICIOBAHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETHPOBAThH PE3YJIbTATHl HAOIIOICHUN 1 OTIBITOB;
POBOJUTH OMNBITHl IO HAOMIOJACHUIO (U3MUECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (M3y4eHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS DHEPTrHH,
3aBUCUMOCTh TEpHo/a KOoJeOaHW MPYKWHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTH TIPYKMHBI W HE3aBUCUMOCTh OT aMIUIMTYAbl MallbIX KOJICOAHUH,
NpsIMOJIMHEHHOE pacipoCTpaHEHUE CBETa, pa3jioKeHue Oeoro cBera B CHEKTD,
U3YYCHHE CBOWCTB HM300paXCHHsI B TUIOCKOM 3€pKajieé M CBOWCTB HM300PaKCHHUS
npeaMeTa B coOuparonied JiMH3e, HAONMIOJCHHE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB HM3JIYUYEHHMsI): CAMOCTOSATEIbHO COOMpaTh YCTAHOBKY U3 HM30BITOYHOIO
Habopa 000pyI0BaHUsl, OMMCHIBATH XOJ OTBITA U €ro Pe3yNbTaThl, (HPOPMYIUPOBATH
BBIBOJIBI;

IIPOBOJUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX H3MEPEHUH, ONPEesis CpeaHee
3HaUCHHE U3MeEpSAeMON BEeTUYMHBI ((POKYCHOE pacCTOSTHUE COOMparouie JIMH3bI),
000CHOBBIBATh BBIOOP cr10c00a U3MEpEeHHs (M3MEPUTEIBHOTO MPUOO0pa);
NPOBOJUTh  HUCCIENOBAHHWE  3aBUCUMOCTEH  (U3NYECKHX  BEIWYUH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPCHHHA (3aBUCHMOCTh IYTH OT BPEMEHH IpHU



PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HavyallbHOM CKOpPOCTH, Mepuojaa KoyieOaHui
MaTeMAaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPa)KEHUs CBETa
OT yrja NaJcHWs M YyIJla MPeJOMIIEHWS OT Yyrjia MaJeHHs): IJIaHUPOBATH
UCCIIEIOBAaHUE, CAMOCTOSATEIBHO COOMpPATh YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
NOJTyYEHHOU 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUAE TAaOMUI U TpadukKos,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM HUCCIIEI0BAHMS;

OPOBOJUTH KOCBEHHbBIE HM3MEpPEHUs (PU3NYECKUX BEIMYUH (CPEOHSSI CKOPOCTh U
YCKOpEHHE Tejla IPU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOpPEHHE CBOOOIHOIO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOAI(QPUIMEHT  TpeHHs  CKOJIBXKEHHS,
MexaHu4yeckas pabora W MOIIHOCTh, YacTOoTa W Iepuoj  KoiebaHui
MaTeMaTUYECKOr0 U TMPYKUHHOTO MAasTHUKOB, ONTHYECKas CHiia coOuparouieit
JWH3bI,  PaJMOAaKTHBHBIM  (OH):  IJIAHUPOBATh  HW3MEpPEHHs,  CcOOUpaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIENYS IPEII0KEHHON
UHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEJIWYMHBI M aHAJIW3UPOBATh IOJTYYECHHbIE
pPE3yJIbTATHI C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coO0aTh MpaBWIa TEXHUKU O€30MaCHOCTU MpU pabore ¢ J1abopaTOpHBIM
000pyl0BaHUEM;

pa3ianyaTh OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJeNel: MaTepualibHas
TOYKa, a0COJIIOTHO TBEP/IOE TEIO0, TOUCUHBI UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTAHETapHasl MOJEIb aTOMa, HYKJIOHHAs MOZIENIb ATOMHOTO SIpa;
XapaKTepU30BaTh MPUHLUMBI ACUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOpPOM Ha MX ONHUCAaHUSA (B TOM YHUCIE: CHUIOMETP, AaTUYUKU
NOJIOKEHUS, PACCTOSAHMSI M YCKOPEHHs, PAKETa, 3XOJOT, OYKH, MEpPHUCKOII,
¢doroamnmnapar, ONTHYECKHUE CBETOBOABI, CIEKTPOCKOI, JIO3UMETp, Kamepa
Bunbcona), wucnonp3ys 3HaHMS O CBOWCTBAaxX (PU3MUECKHX SBJICHUH U
He0OXoIMMbIe (PU3NMYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPONCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB IMPHU
pelIeHnr Y4eOHO--TIPaKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl AJI1 MOCTPOCHHUS
M300paKEHUN B TIJIOCKOM 3€pKajie U coOUparoiien JTUH3E,

OPUBOJUTh MPUMEPHl (HAXOAUTh HHPOPMALMIO O MNPUMEPAX) MPAKTUYECKOTO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHUN B ITOBCEIHEBHOM XU3HU AJI1 00ECIEUEHMsI
Oe3omacHOCTH IpU OOpallleHuu ¢ NpubopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHUsI 370pPOBbsI U COOJIOJEHUS HOPM DSKOJOTHYECKOTO TIOBEIECHUS B
OKpYXaroUIen Cpee;

OCYILECTBIATh MOMCK HMH(popMmanuu (¢uznyeckoro cojepkanus B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIUPYSl MOUCKOBBIM 3a1poc, HaXOJUTh MYTHU OINpPEAEICHUS
JOCTOBEPHOCTH IMOJIYYEHHON HMH(OpMAlMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM U
JOTIOTHUTEIbHBIX UICTOYHUKOB;



UCIIOJIb30BaTh TIPU BBINOJIHEHUM Y4YEOHBIX 3aJlaHUA  HAY4YHO--TIOMYJISPHYIO
AUTEpaTypy (HU3MYECKOTO CONepKaHUs, CIPABOYHBIE MaTEpHUalibl, PECypChl CETH
WnTepHer, BianeTrs NpuEMaMU KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIMK U3 OJHON 3HAKOBOUM CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHbIE COOOLIEHUS Ha OCHOBE
uHGOpMAIMN U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO CONEPIKAHUS, MyOJIUIHO
IPEICTaBIATh PE3YJbTAThl MPOEKTHOM MM HMCCIEI0BATENbCKON AESITEIBHOCTH,
IpHU 3TOM T'PaMOTHO MCIOJb30BaTh U3yYEHHBIN NOHATUITHBIA annapar u3y4aemMoro
paznena (U3MKA UM CONPOBOXKAATH BBICTYIJIEHUWE TMpE3eHTalel ¢ y4éroM
0COOEHHOCTEN ayIUTOPUN CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIIACC
KoanuectBo yacos DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM K n (un¢posbie)
n/n MPOrpaMMbI Bceero O;[Tpom’m’le pﬁaKanecmae o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pasnea 1. @usnka u e€ pojib B NO3HAHNH OKPYKAKOLIEr0 MUpPa
bu6mmoreka [IOK
11 Pusuka - HayKa 0 NPUPOC 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. [lepBoHayasibHbIE CBEIeHUS O 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
' BEI[ECTBA https://m.eds00.ru/7f416194
bu6nmmorexa [IOK
2.3 ArperatHbie COCTOSIHUS BELECTBA 2 1 1 httos://m.edsoo.ru/7f416194
Hroro no pazueny 5)
Paznen 3. /IBu:keHne U B3auMojieiicTBHE TeJl
bu6mmoreka [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 Crna. Bupt cun https://m.eds00.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

Pa3zneu 4. /laBiieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

41 [asnenue. [lepenaya naBineHus: TBEpAbIMU 3 1 bubnuoreka [IOK
) TeIaMU, JXKUIKOCTIMH U ra3aMu https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
4.2 JlasiieHue xukocTH > 0 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
4.3 AmmocepHoe nasneHue 6 . https://m.edso00.ru/7f416194
44 JlelicTBHE )KUIKOCTH U Ta3a HA IOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pabora u MOIIHOCTH. JHEpPrus
bu6nmmoreka [IOK
51 Pabora u momHoCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocthie mexanusmel > 1 https://m.eds00.ru/7f416194
bubmuorexa [IOK
53 Mexanueckas Sueprius 4 0 https://m.eds00.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'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 KOﬁHTpOJIbeIe HpﬁaanquKHe 06PA30BATEIBHBIE
padoThI padoThI pecypes
Paznea 1. TensioBble siBJIeHUs
. 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 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella U 7 0 1 bu6mmoreka [JOK
' WX B3aHMOJICHCTBHE 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
bu6moreka [IOK
. 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 KOﬁHTpOJIbeIe HpﬁaanquKHe 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. Mexannyeckue Kojge0aHusi M 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
Wroro no pazneny 15
Paznen 3. DiieKTpOMArHuTHOE MOJie M YJIEKTPOMATHUTHBIE BOJIHbI
31 DNEeKTPOMArHUTHOE MOJIE U 6 0 2 bu6mmoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paznen 4. CBeToBbIE AAIBJIEHHS
bub6mmoreka [IOK
. 6 0 2
4.1 3aKOHBI paclpOCTPAHEHHSI CBETA https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 R e 6 0 3 https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne 6e0ro 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
Hroro 1o pasaeny 17
Pa3znea 6. [loBToOpuTEIHbHO0-00001IAKOINIT MOTYJIb
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 I10 ITPO'PAMME 102 27



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

YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

7 KIIACC

bubnuoreka — Bcé€ o npenmery «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzeoornsiTel Ha ypokax. — Pexxum mocrymna: http://fizika-class.narod.ru

3. Enunas xommekmmst mudpoBhIX 00pa30BaTENbHBIX PeCypCcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. laTepecHbIe MaTepraibl K ypokaM (DU3UKH 110 TEMaM; TECTHI IT0 TEMaM;
HarsAHbIE TTOCO0Us K ypokaM. — Peskum poctyma: http://class-fizika.narod.ru
5. [ludpossie oOpazoBaTelbHbIEC PeCypChl. — Pexum gocryna:
http://www.openclass.ru

6. DnekTpoHHbIE YueOHUKH N0 Pusnke. — Pexxum noctyna: http:// www.fizika.ru
8 KJIACC

1. bubmmoteka — Bcé mo mpenMety «Dm3ukay. — Pexum mocryna:
http://www.proshkolu.ru

2. BunmeoonsIThl Ha ypokax. — Peskxum mocrymna: http://fizika-class.narod.ru

3. Equnas xommekmmsi Mg poBBIX 00pa30BaTENbHBIX PeCypPCcoB. — Peskum

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



4. IaTepecHbIC MaTepraibl K ypokaM (PU3UKH 110 TEMaM; TECTHI I10 TEMaM;
HarasAHbIE TIOCOOUs K ypokaM. — Peskum poctyma: http://class-fizika.narod.ru
5. [ludpossie oOpazoBaTelbHbIC PeCypChl. — Pexum gocryna:
http://www.openclass.ru

6. DnekTpoHHbIe YueOHUKH N0 Pusnke. — Pexxum noctyna: http:// www.fizika.ru
9 KJIACC

1. BueoonsITsl Ha ypokax. — Pexxum poctyna: http://fizika-class.narod.ru

2. Enunas xomnekmus g poBbIx 00pa3oBaTeIbHBIX PecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

3. HTepecHpIie MaTepraibl K ypokaMm (GU3UKH 10 TEMaM; TeCThI TI0 TEMaM;
HarJsiAHbIe TTOCOOUs K ypokaM. — Pesxum poctyma: http://class-fizika.narod.ru
4. llucdpoBeie oOpa3oBaTeabHbIC pecypchl. — Pexum moctyna:
http://www.openclass.ru

5. DnexTpoHHbIE yueOHUKH 10 ¢u3uke. — Pexxum nocryna: http://www fizika.ru
6.lucrannmonnas mkoyia Ne368 http://moodle.dist-368.ru/ OTKphITHIH Ki1acc.
CereBoe oOpazoBaTenbHOe cooluiecTBo. http:// www.openclass.ru/node/109715
7. EnuHas KOJJIEKIUs UPPOBLIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN TEHTP HHHOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 cents6psi» MaTepuansl o ¢usuke. http://archive.1september.ru/fiz



11. Aaumanuu pusnyeckux o0bekToB. http://physics.nad.ru/
12. )KuBas dusuka: obydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www fizika.ru
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