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MHNOACHUTEJBHAS 3AIINCKA

PaGouas mporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOTO 0OOIIero oOpa3oBaHHs pa3paboTaHa B
cootBercTBUM ¢ TpeboBanusimMu OI'OC OO0, yTBepkKIeHHOTO NPUKa30M, MUHUCTEPCTBA MTPOCBEIICHUS
Poccuiickoit ®enepanuu ot 31.05. 2021 roma Ne 287 (B pemakuuu TpuKa3oB MUHHCTEpPCTBA
npocsenieHus Poccuiickoit ®@enepanun; ot 18.07.2022r. Ne 568, ot 22.01.2024 r. Ne 31); Ha ocHOBe
denepanbHON pabodeid TporpaMMbl OCHOBHOTO 001Iero odpazoBanus 1o ¢gusnuke (0a30BbI YPOBEHD)
(mast 7-9-x kimaccoB 0Opa3zoBaTENbHBIX OpPraHM3aluii), ¢ yd€ToM paboueil mporpaMMbl BOCHHTAHUS
MBOY COIII Nel u Konnenmuu npernogaBanusiyueoHoro npeamera «Pusnkay.

®usuka SBISETCS CUCTEMOOOPA3yIOUIMM JUIsI €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKONIbKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIECCOB U SIBICHUI, H3y4aeMBIX XHUMHUEH,
Ouosoruelt, actpoHoMuel U GU3NIECKOH reorpadueii, BHOCUT BKJIAJl B €CTECTBEHHO-HAYYHYIO KApTHHY
MHpa, MPEAOCTaBIsieT Hanboyiee SCHbIE O0pa3lbl MPUMEHEHHsS HAYYHOTO METOJ]la MO3HAHUsS, TO €CTh
croco0a MoTydeHHsI TOCTOBEPHBIX 3HAHUI O MHpE.

Opnna u3 riaaBHBIX 3a/1a4 (HU3HUECKOro 00pa3oBaHus B CTPYKType 0011ero o0pa3oBaHus COCTOUT
B (hOpMHUPOBAHNY €CTECTBEHHO-HAYYHOIN I'PAMOTHOCTH U HHTEPECAK HAyKe Y 00YyJaroIuXCsl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpEAINoJiaraeT  OBJIAJCHHE  CIEAYIOIIUMHI
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:
-Hay4YHO OOBSICHSTDH SIBJICHUS,
-OIICHUBATh ¥ MIOHUMAaTh 0COOEHHOCTH HAyYHOT'O UCCIICTOBAHMS,
-MHTEPIPETUPOBATh JaHHBIE M KCIOIbH30BATh HAYUHBIC J10KA3aTEIBCTBA JJIS MOTYYCHUS BHIBOJIOBY.

Lenwn nzydenust Gu3uku Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBanus onpeaeneHsl B Konnenuu
npenojaBaHusi yuyeObHoro mnpenmera «®usumka» B 00pa3oBaTeNbHBIX OpraHuzaunusax Poccuiickoii
denepanuu, peaau3yoIMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIC MPOTPAMMBI, YTBEPKAEHHONW pElICHHEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoit ®denepanun (nporokoin ot 3 nexadps 2019 r. Ne
[1IK-4BH).

Llenu u3ydyenus: GU3UKU:
MprOOpEeTeHNnEe NHTEpeca U CTPEMIICHHSI 00yJarOIIUXCs K HAYYHOMY M3YYCHHUIO TIPUPOIBI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;
pa3BUTHE TPEICTABICHUH O HAYYHOM METOJIE NO3HAHWUS W (OPMHPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOLTUM SIBJICHUSIM;
(¢hopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHSI KaK pe3yjabTaTa H3Yy4eHHs OCHOB CTPOEHHUS MaTepuu U
(GyHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;
(hopMUpoBaHHE TIPEICTABICHUNA O POIH (HUBUKH ISl Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHif;
pa3BUTHE TPEJCTaBICHUH O BO3MOXKHBIX cdepax Oyaymiet mnpodeccroHaNIbHON NeATeIbHOCTH,
CBSI3aHHOU C (PM3UKOM, MTOATOTOBKA K JIaIbHEHIIEMy 0O0yYeHHIO B ’TOM HalpaBJICHUH.

JlocTmkenne STuX Ieieit paboueld mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIIeIYIOINX 3a1au:
npuoOpeTeHrne 3HAaHUM O JUCKPETHOM CTPOCHHHM BEHIECTBA, O MEXAHMYECKHX, TeIJIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MpHOOpEeTeHNe YMEHHH  ONUCHIBATh U OOBACHATH  (PU3MYECKUE  SBICHUSIC MCIOJIB30BAHUEM
MOJYyYCHHBIX 3HAHUIA;
OCBOEHHE METO/IOB PEHICHHS MPOCTEHIINX pacuETHBIX 3aJa4 C UCMOJIb30BaHUEM (U3NYECKUX MOJEIEH,
TBOPYECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHI HaONIOAAaTh MPUPOJHBIC SBICHUS W BBIMNOJIHATH OIBITHI, JIaOOpAaTOPHBIE PaOOTHI U
HKCIEPUMEHTAJILHBIE UCCIIEIOBAHUS C HCIIOIB30BAHUEM H3MEPUTEIBHBIX TPUOOPOB;
ocBoeHHEe TPUEMOB paboThl ¢ MH(pOpManuel (U3NYECKOTO COAepKaHUs, BKIOYas HH(POpMAIHIO O
COBPEMEHHBIX JIOCTHKCHUAX (PH3UKH, aHAIN3 U KPUTHUECKOE OIICHUBAaHUE WH(POPMAIIHH;
3HAKOMCTBO cO  cdepamu npodeccuoHanbHOM JeSATENbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTIKEHUSX (PU3NYECKON HAYKH.

Ha wusydenne ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETr0 0Opa3oBaHUs

orBoautTcsi 238 wacoB: B 7 kiacce — 68 uwacoB (2 waca B Hemenmo),B 8 kiacce — 68 yacos (2



yaca B Hezlenmo), B 9 kimacce — 102 yaca (3 yaca B Heieio).

COILEPKAHUE YYEBHOI'O IITPEIMETA «®U3UKA»
7 KUIIACC

Paznen 1. @usuka u €€ posib B IO3HAHUU OKPY’KAIOLIEro MUpa
®usuka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKHUE SBICHMS: MEXaHUUYECKHUE, TEIUIOBBIC,
ANEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnueckue BennunHbl. M3mepenue pundeckux BennanH. Gu3ndeckue npudopsl.
[lorpemnocTs u3MepeHuit MexnyHapoiHasi cuctemMa eIMHUL.
Kak ¢usuka m 1pyrue ecTecTBEHHBbIE HAyKH H3y4aroT NpHpony. EcTecTBEeHHO-HAyUHBIH METOX
MO3HAHU: HAOJIOJEHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABUKEHHE THUIOTE3, SKCIEPUMEHT IO
NpOBEpKE rumnoTe3, o0bsicHeHne HabmronaemorosipieHus. Onrucanue GU3NIECKUX SBICHUN ¢ TIOMOIIBIO
MOJEJIEN.
Jemoncmpayuu
MexaHuyeckue, TEIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBIICHMUS.
®duznueckue NpudOpPsI U MpoLEeaypa NPSMbIX U3MEPEHUN aHATIOrOBBIM U HU(POBBIMIPUOOPOM.
Jlabopamopnwie pabomot u onvimot
Onpenenenuie HEHbI AIEHUS Kbl U3MEPUTEIHLHOTO IpUdopa.
N3mepenue paccTossHUMN.
N3mepenune 06bEMa )KUIKOCTH U TBEPOTO Tea.
Onpenenenue pasMepoB MajbIX TEI.
N3mepenue TemmnepaTypsl IpH IOMOIIM KHJIKOCTHOIO TEPMOMETPA U JaTYMKATEMIIEPaTyphI.
IIpoBenenue uccienoBaHus O MIPOBEPKE TMIIOTE3bI: JAIbHOCTh IIOJIETA IAPUKA,IIYILIEHHOIO
TOPU30HTAJIBHO, TEM 0OJIbIIIE, YeM OOJIbIIIe BBICOTA ITYCKA.

Pa3nen 2. [lepBoHauajibHbIE CBeIEHUsI 0 CTPOEHUH BellecTBA

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMbITH, JOKA3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEICCTBA.

JIBukenne dvactuil BemiecTBa. CBs3b CKOPOCTH JBMKCHHMS YacTHII C TeMmmepaTrypoil. bpoyHoBckoe
nBxkeHue, Tuddy3us. BzanMoaeicTBre YacTHI BENECTBA: IPUTSHKCHUE W OTTAIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIECTBA: CTPOCHHE Ta30B, KUAKOCTEH W TBEPABIX (KPUCTAIIMYECKHX) Tell.
B3auMocBsI3p  MeXIy CBOWCTBAMH  BENIECTB B  pa3HBIX arperaTHbIX COCTOSIHMAX W HX
aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSIHUN BOJIBI.
Hemoncmpayuu

Habmtoienne G6poyHOBCKOTO IBHIKEHUSI.

Hab6mronenue nuddysun.

Habmonenue sBiaeHMA, OOBICHAIOMINXCS MPUTSIKCHHEM — WIIH OTTAJIKHBAHUEMYACTHUI]
BEIIECTBA.
Jlabopamopuwvie pabomot u onvimot

OrleHKa TMaMeTpa aToMa METOJIOM PSIIIOB (C UcTIoNb30BaHueM (hoTorpaduii).OmbITH 110 HAOIIOICHHIO
TEIIOBOTO PACIINPEHUS Ta30B.

OnbITHI 0 0OHAPYKEHUIO ISUCTBHSI CUJI MOJIEKYJISIPHOTO MTPHUTSKCHHUS.

Paznen 3. /IBU:KeHHE M B3aMMO/IeiiCTBHE TeJl

Mexanunyeckoe aBmxeHue. PaBHomepHoe u HepaBHOMepHOe aBukeHue. CkopocTh. CpeHsisi CKOPOCTh
MIPU HEPAaBHOMEPHOM JBIKEHUHU. PacuET myTH 1 BpeMeHU IBHKCHHUS.

HBJICHI/IC I/IHepLII/II/I. 3aKOH I/IHepHI/II/I. BSaHMOHeﬁCTBHC TCJI KaK HpI/I‘-II/IHa I/I3MGHCHI/ISICKOp0CTI/I JOBUXXCHUA
ten. Macca kak Mepa uHepTHocTH Tena. IlnmoTHocTe BemectBa. CBs3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €AMHUIIE 00BEMA BEIECTBA.

Cuia Kak xapakTepucTHKa B3auMojaeicTBus ten. Cuna ynpyroctud u 3akoH I['yka. M3mepeHue cuibl ¢
IIOMOIIIBKO I[I/IHaMOMCTpa. HBJ’IGHI/IG TATOTCHUS U CUJIA TAXKECTU. CI/IJ'IaTﬂ)KCCTI/I Ha I[pyFI/IX IJIaHeTax. BGC
tena. Heecomocth. CnoskeHue cuil, HapaBiI€HHBIXIO OAHOU npsiMoi. PaBHoaeicTByromas cui. Cuna
TpeHus. TpeHue CKONbKEHNs U TPEHHE ITOKOs. TpeHue B IpUpOIe U TEXHUKE.



emoncmpayuu

HabGmoieHne MeXaHU4IeCKOTO JIBHKCHHUS Tea.

N3mepenue ckopocTy NpSIMOTMHEWHOTO TBUKECHHUS.

HabGutoieHue siBjeHMsI MHEPLUH.

Habmonenne u3sMeHeHusi CKOPOCTH NP B3aUMOICHCTBUH TE.

CpaBHeHHE MaccC MO B3aUMOJICUCTBUIO TE.

Clio)keHue CHJI, HalpaBJICHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopuvie pabomot u onvimol

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBUKEHUS (IIApUKA B JKUIKOCTH, MOJICTUIIECKTPHUECKOTO
aBTOMOOWJIA M TaK JaJiee).

Omnpenenenre cpeiHel CKOPOCTU CKOJIBKEHUS OpycKa WM [IapUKa [0 HAKIOHHOMUIIIIOCKOCTH.
Ornpenenenye MmI0THOCTH TBEPAOTO Tea.

OnbIThI, 1EMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsDKeHUs (aedopMaliiu) mpy>KUHBIOT MPUIOKEHHOM
CHJIBL.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tellau XapakTepa
CONPUKACAOIINXCS TOBEPXHOCTEN.

Pasnen 4. laBinenne TBEPABIX TeJl, JKUAKOCTEH M ra30B

Hasnenune. CrnocoObl yMEHbIICHUS M yBEJIWYEHUs JaBieHus. JlapneHue raza. 3aBUCHUMOCTb JIaBJICHUS
raza ot o0béma, Temreparypsl. Ilepenaua naBneHuss TBEPABIMU TEJIAMU, KUIKOCTAMH U ra3aMu. 3aKOH
[Tackansa. IlneBMaTHyeckue  MallMHBL.  3aBUCUMOCTh  JIaBJICHUS  JKUAKOCTH  OT  TJIIyOMHBI.
I'unpocratuueckuii mapanoke. CooOuiaromuecs cocyabl. ' napaBinyeckue MeXaHU3Mbl.

Atmocdepa 3eman u atMocdepHoe AaBieHue. [IpuunHel cylecTBOBaHUS BO3TYIIHONW 000JI0UKH
3emmmn. OmbiT Toppuuerm. U3mepenune armocdepHOro gaBiaeHus. 3aBUCUMOCTh aTMOC()EPHOTO
JTABJICHUS OT BBICOTHI HaJl ypoBHEM Mops.IIpubops! 171t u3mMepeHust atMoc(hepHOro JaBieHus.

JleficTBHE KUIKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX TEJIO. BeITarkuBarmas(apxumMe08a) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3nyxomnaBanue.
emoncmpayuu

3aBUCHMOCTB JJaBJIEHUS raza ot remneparypsl.Ilepenaua
JTaBJICHUS )KUJKOCTBIO U Ta30M.

Coobmaromnumecs CoCyIbl.

I'mapaBnuueckuii mpecc.

[IposiBnenue neicTBUst aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTh BBHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPY>KEHHOM YacTH TeJla UIIOTHOCTU KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CHIIBI BECY BHITCCHEHHOM KUIKOCTH.

Ycnosue IJIaBaHHUs  TeN: IUIaBaHWE WM MOTPYKEHHWEe  Tel B  3aBUCUMOCTHOT
COOTHOULICHUS INIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuvie pabomot u onvimol

HccnenoBanne 3aBHCHMOCTM Beca Tela B BOJE OT 00bEMa MOTPYKEHHOW B KHUJIKOCTh 4aCTH
Tena.

OnpeneneHye BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TENO, MNOrPYKEHHOEB KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAOIIEH CHJIIbI, JEUCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT MaCChl
Tena.

OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMBAIOIIEH CUIIbI, JEHCTBYIOLIEH HA TEJIO B JKUIKOCTH,
0T 00bEMa OTPYKEHHOH B )KUKOCThH YACTH TEJa ¥ OT INIOTHOCTHKHUIKOCTH.

KoHctpynpoBanue apeomeTpa Win KOHCTPYUPOBAHUE JOJIKH U ONIPEAEIICHUE €€ TPY30I0IbEMHOCTH.

Pa3jnen 5. PaGora u MOIIHOCTH. JHepPrusi

Mexannueckas pabora. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIyar, OJIOK, HAaKJIOHHAsS IJI0OCKOCTh. [IpaBuiio paBHOBecus pbruara. [IpumeHnenue
MpaBWJIa PaBHOBECHs phiyara K OJOKy. «3oyotoe mpaBmio» Mexanuku. KIIJ[ mpocThix MeXaHH3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

MexaHI/I‘ICCKaﬂ BHGPFI/ISI. KI/IHGTI/I‘IGCKaH WU TIOTCHIIMAJIBHAsA 3H€pFI/IH. HpCBpaHIGHI/IG OOJHOIo BHUOA



MEXaHUYECKOW SHEPTUU B IPYToil. 3aKOH COXpaHEHHS SHEPTUU B MEXaHHKE.

Jemoncmpayuu

[Tpumepsl TPOCTHIX MEXaHU3MOB.

Jlabopamopusvie pabomot u onvimol

Onpenenenue paboThl  CHJIBI  TPEHUS TNPU  PABHOMEPHOM IBKCHUM  Tela
10 FOpI/I3OHTaHBHOI>'I IMOBCPXHOCTH.

HccnenoBanue yciioBuil paBHOBECHS phlyara.

N3mepenne KIIJI HakKIOHHOM IIOCKOCTH.

N3ydenune 3akoHa cOXpaHEHUSI MEXaHUYECKOW YSHEPTHH

8 KJIACC
Pa3znen 6. TemnoBble ABJIEHUS
OCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO--KUHETUYECKOM TEOpUM CTPOEHUs BeulecTBa. Macca u pazMepsl
aTOMOB M MOJIEKYJ. OTIBITHI, TOJATBEPKIAIOIINE OCHOBHBIE MOJIOKECHHSI MOJICKYJISIPHO--KHHETHYECKOM
TEOPHHU.
Monenu TBEPIOTO, KHUIKOIO M Ia3000pa3HOT0 COCTOSHUMN BemlecTBa. Kpucrtamnmueckue u amopgHbie
Tena. OObsCHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPABIX TENl HA OCHOBE IMOJIOKEHUN MOJICKYISIPHO--
KHUHETHYECKOM Teopuu. CMauyuBaHUEH KaTWJUIAPHBIE SIBJICHUS. TEII0BOe PaCIIMPEHUE U CKATHE.
Temnepatypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TEILUIOBOTO JBUKEHUS YaCTULl. BHYTpeHHsIs1 SHEpTUsl.
CnocoObl U3MEHEHUsi BHYTPEHHEH OSHEpruu: TeIvionepeaadya U coBepuieHue paldoTsl. Bunel
TEIJIONEepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3ITyYCHHE.
KonuyecTBo TemnoTel. YaenpHash TETUIOEMKOCTH BeHIECTBA. TeII00OMEH M TEIJIOBOE DPaBHOBECHE.
VYpaBHeHue TersioBoro Oananca. IlnmaBneHue u OTBepAEBaHHUE KPHUCTAJUIMYECKUX BEIIECTB. Y IeTbHas
Teryora tuiaBieHus. [lapooOpazoBanune n koHaeHcamus. Mcnmapenuwe. Kumenue. YnenpHas Teriora
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT aTMOC(EpPHOTO JaBICHHUS.
Brnaxxnocts Bo3ayxa.
DHeprus TOIIMBA. Y IeJIbHas TEIJI0Ta CropaHusl.
[Tpunatumel padoTel TetuioBbiX ABuraTenei KII/] termmoBoro aqeuratens. TerioBpie ABUTATENH U 3aIIUTa
OKpYKarolleu Cpeabl.
3aKk0H COXpaHEHUs U MPEBPAIEHHUS YHEPTUHU B TETUIOBBIX TIPOIIECCaXx.
Hemoncmpayuu
Hab6mronenne OpoyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
HaGnronenue sBneHWl cMayuBaHMS W KaNWUIAPHBIX siBieHui. HaOmomenue
TEIJIOBOTO PACIIUPEHUS TEJ.
H3meHeHne JIaBJIeHUs  raza 0pud  U3MEHECHHH 00béMa ®W HarpeBaHHUU HWIIH
OXJaXKICHUM.
[TpaBuiia usmepeHust TeMnepaTyphl.
Buasl Temionepenayu.
OxnakaeHre mpyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEIITHUMU CHIIAMH.
CpaBHeHHE TETUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
Hab0mronenue kuneHus.
Hab6nronenne nocTossHCTBa TEMITEpaTyphI MPH TUIABJICHHUH.
Mopenu TenIOBbIX ABUTATEIICH

Jlabopamopuuvie padbomut u onvimol
OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKEHUS . OTIBITHI 110 BBIPAIIIMBAHUIO
KpHUCTAJIJIOB TOBAPEHHOM COJIM WIIH caxapa.
OnbITHl 10 HAOMIOJCHHUIO TETJIOBOTO PACHUIMPEHHS T'a30B, KUIKOCTEH M TBEPABIX
ten.  OmpeneneHue AaBlIeHUs BO3yXa B OaJJIOHE IITPHILIA.

OmnbITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCThH JaBJICHUS BO3JyXa OT ero o0béma u
HarpeBaHus WIH OXJIAKICHHUS.



IIpoBepka  rumnoressl JUHEHHOW  3aBUCHMOCTH JJIMHBI CTOJIOMKA AKHMJIKOCTUB
TEPMOMETPHUYECKON TPYOKE OT TEeMIIEPATYPHI.

HaOntoneHne n3amMeHeHns: BHYTPEHHEH HEpruu Teja B pe3yibTaTe TeIionepe auun paboThl BHEIIHUX
CHIL

HccnenoBanue siBIeHUs TEIUIOOOMEHA IPU CMEIIMBAHUM XOJOJHON U rOpsSYEHBOIBI.

OmnpeneneHue KOIMYECTBA TEIUIOTHI, MOJIyYEHHOTO BOJOMIIPM  TEIIOOOMEHEC HAarpeThIM
METAJUTMYECKUM LIUIUHIPOM.

OmnpeneneHue yaeabHOR TEIIIOEMKOCTH BellecTBa.MccieqoBanue npouecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIBHOM BIaXXKHOCTH BO31yxa.Onpe/iesieHue yelnbHOM TeII0ThI IUIaBICHHUS JIbJA.

Pa3jien 7. JaekTpuyecKue U MATHUTHDIE SIBJIEHUS

DnekTpusanus Tei. JBa poaa sIeKTpUYECKUX 3apsa0oB. BzaumoneiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3aPsHKEHHBIX TEJIOT BEIMYUHBI 3aPSI0B U PACCTOSHUS
MEX1Y TEIaMH).

Dnextpuueckoe noje. Hanpssk€HHOCTH 3MeKTpruecKoro mois. [IpuHun cynepno3uiuu 31eKTPUIECKuX
ToJieH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu anextpuueckux 3apsa0B. DIEMEHTAPHBIN d1eKTpuuecKui 3apsaa. CTpoeHHe aToMa.
[IpoBOAHMKY U TUAIEKTPUKU. 3aKOH COXpPaHEHMSI dJIEKTPUUECKOTO 3apsija.

DNeKTpUYECKUH TOK. Y CIOBHS CYIIECTBOBAHUS NIEKTPUUECKOrO TOKA. FICTOUHUKUIIOCTOSIHHOTO TOKA.
JlefcTBUSI 3TIEKTPUUECKOT0 TOKa (TEII0BOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B KUKOCTSIX
U rasax.

DnekTpuueckas nenb. Cuia Toka. DieKkTprudeckoe HanpsokeHne. COnmpoTHUBICHUE TPOBOIHUKA. Y IETHHOE
COIPOTHUBJIIEHUE BellecTBa. 3akoH OMa a1 yuactka nenu.llociaenosarenbHoe v napauienbHoe
COEJIMHEHHUE NPOBOJHUKOB.

PaboTa 1 MOIIIHOCTB ANIEKTPUUECKOro Toka. 3akoH /xoyns—JIenna. DneKTpuuecKuereny U noTpedurenu
3JeKTpUYecKoil aHepruu B ObITy. KopoTkoe 3aMbIkaHue.

IlocTrosiHHBIE MarHuThHl. B3aumoielicTBUE TOCTOSIHHBIX MarHUTOB. MarHuTHoe nojie. MarHuTHoe mnose
3eMJIM M €r0 3HadyeHHe I kU3HU Ha 3emuie. OnbiT Dpcerena MarHuTHoe mosie dJeKTPUIECKOTO TOKA.
[IpuMmeHeHrE B3IEKTPOMarHUTOB B TEXHUKE. JleliCTBME MAarHUTHOTO IOJII Ha INPOBOAHUK C TOKOM.
DNeKTpOoJBUTaTeNb MOCTOSIHHOTO ToKa.  Vcmonb3oBaHue — 3JeKTpoABUTaTeNell B TEXHHUYECKHX
yCTPOMCTBAaxX U Ha TPAHCIOPTE.

Onbiter Dapanes. SBneHue »ieKTpoMarHuTHOM WHAYKUMHU. IIpaBuno Jlenma. DmekTporeHeparop.
CriocoObl mosyueHHs 3JIEKTPUUECKON SHEpruu. DJIEKTPOCTAHIIMM HA BO30OHOBISIEMBIX HMCTOYHHKAX
SHEPTUH.
emoncmpayuu

DJIeKTpu3anus Tedl.

JIBa poJia 3NEKTPUUECKUX 3aps10B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEI.

YCTpolCTBO U IEMCTBUE AIIEKTPOCKOTA.

OnexTpocTaTUdecKast UHIYKIIHS.

3aKOH COXPaHEHHUS IIIEKTPUUECKUX 3aPSIIOB.

[IpOBOIHUKYN U TUATIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPHUYECKOTO MOJISI.

HcTo4HMKY ITOCTOSTHHOTO TOKA.

JleficTBUS 3IEKTPUYECKOTO TOKA.

DIIEKTPUUYECKUI TOK B KUIKOCTH.

I"a3oBbIit pazps.

W3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenue aneKTpuIecKoro HanpsiKeHUs. BOIBTMETPOM.

Peocrat u MarazuH COIPOTHUBIICHUM.

BiaumopeicTBue MOCTOSHHBIX MATHUTOB.

MonenupoBaHue HEBO3MOKHOCTH Pa3esIeHUs OJICOB MarHUTA.

MonenupoBaHuEe MAarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.

OmnsIT Opcrena.



MarnuTHO€ 1oje ToKa. DJIeKTPOMarHurT.

JlelicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENb OCTOSHHOTO TOKA.

HccnenoBanue siBieHUs 3J€KTPOMarHuTHOU HHAYKIMU. OnibiTel Dapajes.

3aBUCHUMOCTD HAMPABICHHUS] UHIYKIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHS. DJIEKTPOT€HEPATOP
MMOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol

OnbIThI 110 HAOIIOICHUIO ANIEKTPU3ALIMY Tell UHAYKIIMEH U pu conpukocHoBeHuu.Mccnenoanue
JEHCTBUS AIIEKTPUIECKOTO TIOJISI HAa TIPOBOJAHUKH U TUAIIeKTpUKH. COOpKa 1 poBepKa paboThI
AJIEKTPHUYECKON IETTH TOCTOSTHHOTO TOKA.

W3Mepenue u peryJupoBaHue CHIIbI TOKA.

H3mepeHue u peryimpoBaHuie HApsHKCHUSI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, UJIYIIETO qyepes pesucTop,
OT COIPOTHBIICHUS PE3UCTOPA U HANPSHKCHUS HAa PE3UCTOPE.
OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTh AJIEKTPHUECKOTO COIPOTHUBIICHUS

IIPOBOJHMKA OT €r0 JUIMHBI, IUIOAIH TONIEPEUYHOr0 CEYEHHsI U MaTepHala.

[IpoBepka mpaBuiia CIOKEHUSI HANPSIYKEHUH MPHU MOCIEI0BAaTENbHOM COEIUHEHUHIBYX PE3UCTOPOB.
[IpoBepka npaBuiia s CUIIbI TOKA IPHU MapajuIeIbHOM COeIMHEHUH pe3ucTopoB.Onpeaenennue padoTsl
AIIEKTPUYECKOTO TOKA, UIYILLETr0 Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTH JIEKTPUYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

Uccnenosanue 3aBUCHUMOCTHU CHJIBI TOKa, UIYLIEro yepes JaMIOYKY,
OT HaNIPsKEHUS Ha HEH.

Omnpenenenne KIIJ] HarpeBaTesns.

HccnenoBanne MarHUTHOIO B3aUMO/IEUCTBUS IOCTOSTHHBIX MarHUTOB.

I/ISYLIGHI/IG MardiviuTHOI'O IOJI MOCTOSAHHBIX MAarHUTOB IIPHU UX O6”be)II/IHeHI/II/I HUpasgCiICHUH.
HccnenoBanue qeiCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHI)ITI)I, ACMOHCTPUPYIOIIUEC 3aBUCHUMOCTH CHIJIBI BBaHMO)IefICTBHH KaTYIIKHC
TOKOM M MarHuTa OT CUJIbI TOKA U HANPABJIEHUS TOKA B KaTYIIIKE.

I/ISYLIGHI/IG JIGfICTBPIS[ MAaramMTHOTIO ITOJIA Ha IMTPOBOJHUK C TOKOM.

KoHnctpyupoBaHnue u u3yueHue padboTsl 3JeKTPOIBUTATEINS.

Mamepenne KI1J] a5exkTpoaBUraTeIbHONM YCTAHOBKH.

OMnBITH IO HUCCJICAO0BAaHHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIWU: I/ICCJIGI[OBaHI/ICI/ISMeHeHI/Iﬁ 3HAa4YCHUA
Y HaIlpaBJIeHUs UHIYKIIMOHHOTO TOKA.

9 KUIACC
Pa3gen 8. Mexannueckue siBJIeHUs
Mexanunueckoe aBmxenue. MarepuanbHas Touka. CucreMa orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOT O
IBWKEHUsA. PaBHOMEpHOE MNpsAMONIMHENHOE IBWXEHHE. HepaBHOMEpHOE NPAMOIUHEHHOE IBUKCHUE.
CpenHss W MIHOBEHHass CKOpPOCTb Tella IPU HEPAaBHOMEPHOM  JIBHOKEHHHM. Y CKOpEHHUE.
PaBHOyCKOpeHHOE MpsiMOIMHEHHOe aBmkeHne. CBOOOIHOE MaieHue.
Onpitel ["anunes.
PaBHOMEpHOE nBUXKEHHME TIO0 OKpyxkHOcTU. [lepron u yacrtora oOpaieHus.
JIunelinas u yriosasi ckopocTH. LleHTpocTpeMuTenpHoe YCKOpEHHeE.
Ilepsebiit 3akoH Hprotona. Bropoi 3akoH Hserorona. Tpermit 3akoH HeroroHa.
[IpuHIMD cynepno3nuuu cui.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJBKECHHS, CUJIa TPEHUS TOKOS, Ipyrue
BU/JIbI TPEHUS.
Cuna TsDKECTH M 3aKOH BCEMHUPHOT'O TATOTEHUS. YCKOpeHue CBOOOAHOrO najaeHusd. [[BuxeHue miaHeT
Bokpyr Connua. [lepBas kocMuueckast ckopoctb. HeBecoMOCTh U neperpy3Ku.
PaBHOBecue wmarepuanbHOl TOYKW. AOcomoTHO TBEpAOe Teno. PaBHOBecume TBEpHOTO TeEnma ¢
3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cumbl. LIeHTp TsxecTH.
Nmnynec tena. M3menenne umnyinbsca. MMmynbe cunbl. 3aKOH COXpaHEHHs] UMITyJbca. PeakTuBHOE



JBUKCHHE.
Mexannueckas pabota U MolIHOCTb. Pabora cui TsbkecTH, ynpyroctd, TpeHus. CBs3b SHEPrUM U
pabotsl. [loTeHanbHas SHEprus Tena, NOAHATOrO HaJl MOBEpXHOCThI03eMu. [loTeHnmanbHas sHeprus
cxaroi npyxuHsl. Kunernueckas sHeprusa. Teopema 0 KMHETUYECKOM 3HEpPIMM. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUH.

emoncmpayuu

HabutoieHne MexaHn4eckoro ABM)KEHUS TEJIa OTHOCUTEIILHO Pa3HbIX TEJI OTCUETA.

CpaBHeHuE IyTeil U TPAEKTOPUN JBUKEHUS OJTHOTO U TOTO K€ Tejla OTHOCUTEIbHOPA3HBIX TEJl OTCUETA.
N3mepenue CKopoCcTH U yCKOPEHUS NPSAMOJIMHENHOTO IBHKeHMs. MccnenoBanue

IIPU3HAKOB PABHOYCKOPEHHOI'O ABM)KEHUS.

Hab6utoieHne nBukeHus Tea Mo OKPY>KHOCTH.

Habmtonenue MEXaHUYECKHUX ABJICHUH,  IPOMCXOASIINX B CHUCTEME  OTCYETa
«Tenexkay mpu e€ paBHOMEPHOM M YCKOPEHHOM JBM)XCHHUH OTHOCHUTEIBHO KaOMHETa(pU3UKH.
3aBUCHUMOCTb YCKOPEHHUS Tella OT Macchl Teja U JieiicTByroel Ha Hero cuiibl. HaOnroneHne paBeHcTBa
CHUJI IPY B3aUMOJICMCTBUU TEL.

N3menenue Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

[lepenava nmmynsca npyu B3aUMOACHCTBUN TEJ.

IIpeoOpa3oBaHus SHEPrUM IPU B3aUMOACHCTBUH TEII.

CoxpaHeHue UMITyJIbca [PU HEYPYroM B3auMOIEHCTBUU.

CoxpaHeHue uMIyJbca pu abCoNIIOTHO yNpyroM B3aumo/eiictsuu. Habmonenue

PEaKTHBHOIO JIBH)KCHHUSL.

CoxpaHeHue MEeXaHUUECKOM SHeprun Npu cBOOOIHOM Ma/ICHUH.

CoxpaHeHue MeXaHUJEeCKON SHEPrud TOpU JBWKEHUM  Tejla TOoJA JICUCTBUEM
IIPYKUHBI.

Jlabopamopusvie pabomot u onvimot

KoHncTpynpoBanue Tpakta Juisi pa3roHa W JajbHEHIIEro paBHOMEPHOIO IABM)KEHUS IapUKa WIH
TEJIEKKH.

OnpeneneHue cpelHell CKOPOCTU CKOJBKEHHS Opycka WM JABM)KEHHS MIapuKa [0 HAKJIOHHOMN
wiockocTl. OmnpeneneHue YCKOpEHHs Tella NpU PaBHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM JBIKEHMH 0O€3 HadalabHOM
CKOPOCTH.

[IpoBepka THMOTE3B: €COU IMPH PABHOYCKOPEHHOM JBIDKEHHM 0€3 HayaJllbHOW CKOpPOCTH MyTH
OTHOCSTCS KaK psii HEUETHBIX YHCEII, TO COOTBETCTBYIOLINE IPOMEKYTKUBPEMEHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXEHHMSI OT CHJIbl HOPMaJIbHOTOAABIICHUS.
Onpenenenue ko3¢ umenTa TpeHus ckonbxeHus.OnpeeneHue

KECTKOCTHU MPYKUHBI.

OnpenencHue pa®oOThl  CHJIBI TPEHUS  IPU  PABHOMEPHOM IBWKCHUHM  Tella
110 TOPU30HTAIILHON ITOBEPXHOCTH.

OmnpeneneHure padOThl CHIIBI YHOPYrOoCTH HpU MOABEME Ipy3a C HCIOJIb30BAaHHUEMHEIOBHKHOTO U
HOJBM)KHOTO OJIOKOB.

M3y4deHne 3aKk0Ha COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexanndyeckue KoJie0aHusl M BOJIHDI

KonebarensHoe nBuxeHne. OCHOBHBIC XapaKTEPUCTUKUA KOJEOAHWMU: TMEPHOJ, YacTOTa, AMILTUTYHA.
MatemaTtuueckuil U Ipy>KUHHBIM MasTHUKH. [IpeBpaliieHue sHepruu nNpu KoaedaTeIbHOM JBUKCHHH.
3aryxaromue kosneOaHus. BeiHykneHHBbIe KoiieOanws. Pezonanc. Mexanmueckne BoJHBL CBoMCTBa
MEXaHWYECKMX BOJIH. IIpofosibHbIE H TOMEpEeYHble BOJHBI. JIJIMHA BOJHBI W CKOPOCTh €&
pacnpocTpaHeHusi. MexaHM4eCKHUE BOJIHBI B TBEPAOM TeJE, CEHCMUYECKHUE BOJIHBI.

3Byk. ' pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. H(bpa3ByK U yabTpa3ByK.

Jemoncmpayuu



Habmonenue xonebanuii Tes Mo 1eWCTBUEM CHIIBI TSKECTU U CUIIBI yripyroctu. Habmonenue
KosieOaHMii Tpy3a Ha HUTH U Ha MPYXKHUHE.

Habmoienne BeIHYXIEHHBIX KoJiebaHUil U pe3oHaHca. PaciipocTpaHeHne mpoaoabHBIX U
MoTepeyHbIX BOJH (Ha Mojenn ). HaGmoneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHUI pe30HaHC.

Jlabopamopusvie pabomot u onvimol

OmnpenerneHne YacTOThI U Meproia KojaeOaHui MaTeMaTuyeckoro MasTHuka. OnpezeneHue 4acToThl U
nepuoia Kojiebanuii mpykMHHOTO MasiTHUKA VcciieqoBaHne 3aBUCHMOCTH TI€PHO/a KOJIeOaHUH
MOJIBEIICHHOTO K HUTHU Tpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTHU nepuoga  KosebaHMi IIPY’KUHHOT'O MasTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MEPHOAA KOJIEOAaHUH Tpy3a, IMOJBEHICHHOTO K HHTH,0T MAcCCHI Ipy3a.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD nepuoaa KoyieOaHuii HpPY>KUHHOTO
MasiTHHKa OT MacChl TPy3a U KECTKOCTH MPYKHHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

Pa3nen 10. DiiekTpoMarHuTHOE MOJI€e M 3JIEKTPOMATHUTHBIE BOJIHbI

DIIeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIeKTpOMarHuTHBIX BOJH. [lIkana
3JIEKTPOMArHUTHBIX BOJIH. Vcnonb30BaHuE 3JI€KTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
DnekTpoMaruuTHas mpupoza ceeta. CKopocTs cBeTa. BorHOBBIE CBOICTBA CBETA.

emoncmpayuu

CBoiicTBa PJIEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomot u onvimol

N3ydeHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TeneoHa.

Pa3zgen 11. CBeroBhI€ SIBJICHUS
JlyueBass mopenb cBera. Mcrounumku cera. lIpsmonmHeldHOE paclpoOCTpaHEHHE CBETa. 3aTMEHUS
Counnua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkano. 3aKOH OTpakeHHs CBETA.
[Ipenomnenne cBeta. 3akoH npeloMieHUs cBeTa. [lolHOe BHYTpEHHee OTpakKeHHE CBeTa.
Hcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPaKEHUsSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydeit B nmuH3e. Ontryeckas cuctema (poroamnmapaTta, MUKpOCKOIIa U Teyeckona. ['1a3 kak
onTHYecKas cuctema. biim3opykocTs U JanbHO30PKOCTb.
Paznoxxenune 6enoro ceeta B criekTp. OnbiTel HhtoTOHA. ClioskeHHE CIIeKTpalbHBIX 1BETOB. Jlucnepcus
CBETa.
Jemoncmpayuu
[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.
OTtpaxxeHue cBera.
[Nony4yenue n300pakeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKanax.lIpenomienue cera.
OnTHYeCKUN CBETOBO/I.
Xon nydeil B coOuparoiieil JInH3e.
XoJ 1y4yer B pacCenBaIONICH JIMH3E.
[Nony4yenne n300paxeHnit ¢ TOMOIIBIO JINH3.
[Tpunuun peiictBus ¢oToannapara, MUKpOCKOIA U TeJeckona.Mogens riasa.
Pasnoxxenne 0enoro cBera B CIIEKTP.
[Tonmyuenue Genoro cBeTa Mpu CI0KEHUU CBETAa PA3HBIX I[BETOB.
Jlabopamopusvie pabomot u onvimol
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyya OT yriia najeHus.3ydyenue
XapaKTepUCTHK U300pakeHUs ITpeIMETa B INIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIIEHHS CBETOBOTO JIy4a OT YIJia MaJeHUsHA TPAaHULE «BO3AYX—
CTEKJION.
[Tonmyuenue n300pakeHUi C MOMOIIBIO COOUPAOIIEH JIMH3HI.
Omnpenenenre (OKYCHOTO pacCTOSHHS W ONTHYECKOW CHIIBI coOuparomieil nuH3bl. OMBITH 110



Pa3JI0KCHUIO 0eJioro cBeTa B CIICKTD.
OnbITEI IO BOCIIpHUATUIO IBETA MTPCAMETOB IIPU UX Ha6JHOI[€HI/II/I 4YCpe3 IBCTOBLIC (I)I/IJIBTpBI.

Paszgen 12. KpauroBeblie BjIeHUus

Oneitel Pezepdopna w mmaHeTapHass mojnens aroma. Mogens aroma bopa.

Hcnyckanue u norioieHue ceeta aroMoM. KBaHThL. JInHeHyaThIe CIIEKTPBI.

PaguoaxktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydeHus. CtpoeHue aToMHOro anapa. Hykinonnas monenb
aTOMHOTO siipa. M3oronsl. PannoaktuBHele npeBpaiienus. llepuonnonypacnaga aTOMHBIX siiep.
SnepHble peakuuu. 3aKOHBI COXPAHEHMs 3apsOBOIO M MAacCOBOI'O YMCEN. JHEPrus CBA3U aTOMHBIX
anep. CBsi3b Macchl U sHepruu. Peaknuu cunTe3a u aeneHus saep. Mcrounuku sneprun CosiHLA U
3BE3I.

Snepnas sHepreTuka. JIedcTBUs paJuOaKTUBHBIX U3JIy4YCHUN HA KUBBIE OPraHU3MBI.

Jemoncmpayuu

CrieKTphl U31y4YEHUS U NOTJIOLICHHUS.

CrieKTphl pa3nUyYHBIX ra30B.

CrnexTp Bogopoaa.

HabGmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka MOHU3UPYIOUINX U3ITYy4EHHI.

Peructpanus nzny4eHus NpUpOAHbIX MUHEPAJIOB U MIPOILYKTOB.

Jlabopamopuvie pabomot u onvimol

HaGntoneHre crionHbIX U JMHEWYAThIX CIIEKTPOB U3JIyUCHHUS.

HccnenoBanue TpekoB: U3MEPEHHE SHEPrUU YaCTULBI [0 TOPMO3HOMY MyTU(IO poTorpadusim).
W3mepenue painoakTUBHOTO (OHA.

IHoBTOpPUTENBbHO-0000IAI0 NI MOYJIb

[ToBTOpHUTENEHO-0000IIAOIIMIT ~ MOIYJIH TPEIHA3HAYEH [JJIsi CHUCTEMaTH3alukl ©W  0000IeHus
MPEIMETHOTO COAEpKAHUS U OIbITa JEATENBHOCTH, NPHOOPETEHHOrO NMPH M3YYEHUH BCETO Kypca
¢bu3MKM, a TakXkKe ISl MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMeHY MO (U3HKe s
o0yyJaromuxcs, BHIOpaBIINX 3TOT YUEOHBIAIIPEIMET.

[Ipu n3ydyeHun JaHHOTO MOAYIIS PEAM3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI J€ATEIbHOCTH, HA OCHOBE
KOTOPBIX OOECMeYnBaeTCs MOCTIKEHUE MPEAMETHBIX U METANpeAMETHBIX IIIAaHUPYEMbBIX pPE3YyIbTaTOB
oOyueHusi, (QOpMHUpPYETCSI €CTECTBEHHO-Hay4yHash TIpPaMOTHOCTb: OCBOEHHE HAay4YHBIX METOJIOB
WCCJICIOBAaHUS SIBICHUN MPHUPOJLI M TEXHUKH, OBIAJICHUE YMEHUSMHU OOBICHATH (QU3NYECCKUE SBIICHUS
MPUMEHsIS TOJyYeHHbIE 3HAHUS, pelaTh 3a/1a4d, B TOM YHUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IpyHIMIIHANBHO JESATENBPHOCTHBIM XapakTep JaHHOIO pasjeia peaau3yercs 3a Cu€T TOro, YTo
oOyuaroluecs: BHIMOIHSIOT 33aHKsI, B KOTOPBIX UM IMpPEAaraeTcs:

-Ha OCHOBE TMOJYYCHHBIX 3HAHUI pACIO3HABATh W HAYYHO OOBICHATH (PUINYCCKUE SBIICHUS B
OKpY>Kalolllel MpUpo/ie U MOBCEHEBHOMN KU3HM;

-ACIIONIb30BAaTh HAayYHBIE METOJbI MCCIEIOBAHUS (PU3MUECKUX SIBICHUH, B TOM 4YHCIE A MPOBEPKU
TUMOTE3 U TOJYyYSHHs] TEOPETUYECKUX BBIBOJIOB;

-00BSACHATh HAYYHBIE OCHOBBI HanOOJIee BAXKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHI, Hampumep,
MPAKTHYECKOTO MCIOJB30BAaHUS PA3IMYHBIX MCTOUYHHUKOB HPHEPTrUM HA OCHOBE 3aKOHA IMPEBpAILCHUS U
COXPAaHEHMsI BCEX U3BECTHBIX BUIOB SHEPTUU.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSI

JINYHOCTHBIE PE3YJIbTATbBI

B pesynbrare u3yueHus GpU3MKM Ha ypOBHE OCHOBHOTO 0OIIEro oOpazoBaHUs y 00ydaromierocs
OynyT c(hopMUpPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI:

NPOSIBIIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HAyKH;

LIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(U3HUKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMUS:



TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO-3HAUYMMBIX U ATHYECKHX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM IPUMEHEHUEM JTOCTIKEHUH (U3HKH,

OCO3HAaHME BAKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCTUTAHUS:

BOCIIPUATHE DCTETUYECKUX KayecTB (PU3MYECKOM HayKu: e€ TapMOHUYHOTIO TOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 MO3HAHUS:

OCO3HAHHME IEHHOCTH (M3MYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS MHpPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHA, BaXKHEHIIIEH COCTABISAIONICH KYIbTYPBI;

pa3BUTHE HAYYHOH JTF0O03HATEIBHOCTH, HHTEPECca K UCCIIE0BATEIBCKOM eI TETbHOCTH;

5) ¢popMupoBaHUsI KYJIHTYPbI 310POBbSI H SMOIHOHAIBHOTO GJIATONOIYYHsI:

OCO3HAHME LEHHOCTU O€30MacHOro o0pa3za KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTHU MpaBUJI O€30MACHOTO MOBEJCHHUS Ha TPAHCIOPTE, HA AOPOraX, C AJIEKTPHUUECKUM U TEIUIOBBIM
000py/I0BaHUEM B JOMAUIHUX YCIOBHSIX;

c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TaKOTO e MpaBa
y JpYroro 4ejoBeKa;

6) TPy/10BOr0 BOCIIMTAHNS

aKTUBHOE YYacTHE B pEIICHWH MPAKTUYECKUX 3a7ad (B paMKax CceMbH, OOpa30BaTeIbHOU
OpraHu3alii, HACEJIEHHOr0 MyHKTa, POJHOTO Kpasl) TEXHOJOTMYECKONW U COLMAIbHON HAIpaBJIECHHOCTH,
TPEOYIOIINUX B TOM YKCIIE U GU3HUECKUX 3HAHUH;

MHTEPEeC K MPAKTUIECKOMY U3YUYeHHIO PO ecCuit, CBI3aHHBIX C (UZUKOM;

7)3K010TrMYeCcKOro BOCIUTAHUA:

OpHEHTAIMs Ha MpUMEHeHHEe (PU3MYECKHUX 3HAHUW JUIS pelieHHs 3ajad B 00JacTH OKpYXKarolleH
Cpellbl, ITaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCJIEICTBUN I OKpYXKaloUIei cpeabl;

OCO3HaHHE TTI00ATBFHOTO XapaKTepa YKOJOTUIECKUX MPOOIeM U MyTel UX pPelIeHus;

8)aganTanuu K H3MEHSIOIMMMCS YCJIOBHSAM CONMAIBLHON U IPUPOIHON Cpebl:

NOTPEOHOCTh BO B3aMMOICWCTBUM TPHU BBINOJHEHUH HWCCIEIOBAHUN U TPOEKTOB (U3MUECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JAPYTHX;

MOBBIIICEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IS TENbHOCTD;

MOTPeOHOCTh B (POPMHUPOBAHWM HOBBIX 3HAHUH, B TOM 4Hucie (OPMYIUPOBATh WJEH, TTOHSATHS,
TUMOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSX;

OCO3HaHUE AeUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (PM3NUCCKUX 3HAHMIA,

CTpEMJICHUE aHAJU3UPOBATh U BBIABISATH B3aUMOCBS3H MPHUPOBI, OOIIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PU3NYECKUX 3HAHUM;

OIICHKAa CBOMX ACMCTBUN C y4y€TOM BIMSHHS Ha OKPYXKAIOLIYIO CPENly, BO3MOKHBIX INI0OAIBbHBIX
MIOCJIEICTBUM.

METANPEAMETHBIE PE3YJIbTATbI
B pesynbraTe ocBOEHUS MpOrpaMMbl 0 (U3UKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsI
y oOydaromerocs OyayT choOpMHpOBaHBI  METANpPEAMETHBIC PE3ylIbTaThl, BKIIOYAIOIIHEC
MO03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHSI, KOMMYHUKATHBHBIC YHHUBEPCAIbHbBIC YUeOHbIC
NEHCTBHS, PETYIIATUBHBIC YHUBEPCATBHBICYYCOHBIC ICHCTBUS.
Ilo3HaBaTesibHbIE YHHBEPCAJIbHbIC Y4eOHbIe HeiicTBHUS
ba3soBble 1ornyeckue AelCTBUA:
-BBISIBJIATh W XapaKTepU30BaTh CYIICCTBCHHBIC TPHU3HAKH OOBEKTOB (SBJICHHI); YCTAaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIIUN, OCHOBAHUS JUII 0000IIEHUS 1 CPAaBHEHUSI;
-BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTaX, TaHHBIXU HAOIFOICHUSX,
OTHOCSIIUXCS K (PU3UICCKUM SIBJICHHSIM;
-BBISIBJIATh IPUYUHHO-CJICJICTBEHHBIC CBS3U NPU U3yYCHUN (PU3UUCCKUX SBJICHHUI U TIPOIIECCOB, JCaTh
BBIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTHBHBIXYMO3aKIIOUCHHHA, BEIIBUTATh THIIOTE3bI O
B3aUMOCBSI35X (DU3MYECCKHUX BEITUYNH;
-CaMOCTOSITEIbHO BBIOMPATh CrIOCO0 pemieHus: ydyeOHo Gu3nueckoil 3aaauu (CpaBHEHHE HECKOJIBKUX



BapUAHTOB pEIICHHs, BBIOOpP HamOoyiee MOAXOANIETO C YYETOM CaMOCTOSITEIBHO BBIAEICHHBIX
KpUTEPUEB).
ba3oBble ucciaenoBaTe/bCKue JeHCTBUA:
-MCTOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIBCKUN HHCTPYMEHT IMO3HAHUS;
-MIPOBOAUTHL TI0 CAMOCTOSITEIHHO COCTABJIICHHOMY IUTAaHY OIIBIT, HECIIOXKHBIN (U3HUSCKUI
IKCIIEPUMEHT, HEOOIBIIIOE HCCIeI0BaHNE (PU3NICCKOTO SIBIICHUS,
-OLICHUBATh HA TPUMEHUMOCTD U JIOCTOBEPHOCTH HH(POPMAITHIO, TOTYICHHYIO B X0/1€ HCCIICIOBAHUS WU
JKCIEPUMEHTA;
-CaMOCTOSTENHHO (OPMYIHPOBATH OOOOIIEHHS 1 BHIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO HAOTIOACHMS,
OIIBITA, MCCIICIOBAHMS;
-IPOTHO3UPOBATh BO3MOXKHOE JalibHEHINee pa3BUTHE (U3MYECKUX IIPOIIECCOB,a TAK)KE BBIIBUTATh
MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undopmanueii:
-IPUMEHATh  pa3jIMyYHble  METOJbl, MHCTPYMEHTBl M 3alpochl  IpHU noucke u orbope
uHGOpMaLlMU WK JaHHBIX ¢ YYETOM MPENJIOKEHHOW yueOHOM (hr3nuecKkoi 3a1auu;
-aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUJOB U (HOpM
IpeJICTaBICHMS;
-CaMOCTOSTEIbHO BBIOMPATh ONTHUMAJIbHYIO (hOpMY IpescTaBieHUus] HHPOPMALUU U WLITFOCTPHUPOBATH
peraeMble 3a7a4n HECIOKHBIMU CXEMaMH, IMarpaMMaMy, HHOU IpauKkoi U ©X KOMOMHALIUSIMH.

KoMMyHuKaTHBHBIE YHHBEpPCAJbHbIE YueOHbIE JeiiCTBHUS:

-B  XoAe oOcCyxaeHus y4eOHOTO MaTepuana, pe3ylbTaToB JTabOpaTOpHBIX padoT U MPOEKTOB
3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbI M BBICKA3bIBATh HJICH, HAIICIICHHBIC HA PEIICHHE
3a/la4y¥ U MoJIAepKaHue OIaroKenaTeIbHOCTH OOIICHNUS;

-COTIOCTAaBJISITh CBOU CYXXJICHHS C CYXICHUSIMH JPYTrUX YUYACTHUKOB JIHAjora, 0OHApyKHBaTh pa3indne
U CXOJCTBO IO3UIINM;

-BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;

-MyOJIMYHO  TPEJCTaBIATh PE3YIbTaThl  BBIMOJIHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCTIEIOBaHUS, TTPOCKTA).

-IOHUMAaTh U HCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIWBUIYaTbHOW PabOTHI MPU pEIICHUU
KOHKPETHOHU (pr3ndeckoi mpoOIeMsl;

-IPUHUMATH IIeJI1 COBMECTHOW JIEATEIbHOCTH, OPraHW30BHIBaTH JCHCTBUS MO €€ JOCTHKCHHIO:
pacrpeieNiaTh poJIi, OOCYXIaTh MPOIECCHl M PEe3ylbTaThl COBMECTHOW pabOThl, 0000IIaTh MHEHUS
HECKOJIBKHX JTI0JICH;

-BBIMIOJIHATH CBOIO YacTh PaOOTHI, JOCTUrasi KaUeCTBEHHOI'O pe3yibTaTa MO CBOEMY HAINpaBICHHUIO U
KOOPJUHHPYS CBOU ACHCTBHSI C IPYTUMHU YWICHAMU KOMaH/IbL;

-OIICHMBaTh KadyeCcTBO CBOEro BKJIaga B OOHMII MPOAYKT IO KPUTEPHUSIM, CaMOCTOSTEIBHO
c(hopMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHble YyHUBepcajbHbIe Y4eOHbIe [eiicTBHUS

Camoopranu3anus:

-BBIBIIATh MPOOJEMBI B  JKM3HEHHBIX W Y4eOHBIX  CHUTyalusiX, TPEOYIOMIMX JUIs PEIICHUS
(hbU3UYECKUX 3HAHUN;

-OPHEHTHUPOBATHCS B PA3NIMYHBIX MOAX0/IaX MPUHITHS PEIICHUN (MHAUBUAYATbHOE, IPUHSATUE PEIICHUS
B I'pYIIIE, TPUHATUE PEIICHUN TPYIIION);

-CaMOCTOSITENIbHO COCTaBIIATh QJITOPUTM pelieHHus (PU3MUecKoW 3ajauyd WIHM IUIaHAa WCCIEAOBAaHUS C
yu4€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IHpeJiaracMbie
BAPUAHTHI PELLICHUN;

-JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.

CaMOKOHTPOJIb, YMOIHOHAIbHbI HHTEJJIEKT:

-J1laBaTh a/ICKBATHYIO OIICHKY CUTYallMu M MpeJiaraTh MiaH e€ N3MEeHEHUS;

-00BSCHATh TPUYUHBI JIOCTI)KCHUS (HEIOCTIDKEHUS) PE3yabTaTOB JACSATEIBHOCTH, JaBaTh OICHKY



npruoOPETEHHOMY OIBITY;

-BHOCHUTH KOPPEKTHBBI B JEATEIBHOCT (B TOM YHCIIE B XOJI BBIMOJHEHUS (GU3NIECKOTO MCCIICTOBAHUS
WIN TPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCS CUTYallMi, YCTaHOBJICHHBIX OLIMOOK,
BO3HMKIIUX TPYAHOCTEM;

-OLICHMBATh COOTBETCTBUE PE3Y/IbTATA LIEJIU U YCIOBHSM.

-CTaBUTh C€e0S Ha MECTO JpPyroro 4ejloBeKa B XOJE CIOpa WIM AMCKYCCHH HAa HAyYHYIO TEMY,
-[IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOroO.

-IPU3HABATh CBOE TPABO HA OIMMOKY NpPU peIIeHHH (QHU3MUECKUX 33734 WIN B YTBEPKACHUAX HA
Hay4YHbIE TEMBI U TAKOE JKE MPABO IPYroro.

HNPEAMETHBIE PE3YJIBTATHI
K konmy o0yudenuss B 7 KJjacce TpeJMETHBbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHEI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM

WCIOJIb30BATh MOHATHUSA: (PU3MYECKHE M XMMHUYECKHE SBJICHUS, HAOJIOJCHUE, DKCIIEPHMEHT,
MOJIeNb, THIIOTE3a, €AMHULIBI (U3MYECKUX BEJIMYMH, aTOM, MOJIEKYyJla, arperatHbleé COCTOSIHHS
BemecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JBMKEHHE (pPaBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOIUHEIHOE), TPAeKTOpHs, paBHOACUCTBYIOIIAs cuil, Aedopmarus (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOITHECS COCY/IBI,

pa3nuuath sBieHus (auddys3us, TEMIOBOE BIKEHUE YaCcTHUIl BEIIECTBA, PaBHOMEPHOE
IBIDKEHHNE, HEpaBHOMEPHOE JIBIDKCHHE, HHEPIINS, B3aMMOICHCTBHE TeJl, pABHOBECHE TBEP/BIX TEII C
3aKperIEHHONW OCBIO BpallleHHs, Mepenada AaBlICHUs TBEPABIMU TellaMH, KHUIKOCTSIMHU U Ta3aMmH,
aTMoc(epHOe TaBJICHUE, TUIABaHUE Tell, IPEBPAIICHISI MEXaHUYECKON YHEPTuU) 0 OMHCAHUI0 HX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrio3HaBaTh TMPOSBICHHE W3YYCHHBIX (DU3MYECKUX SIBJICHUH B OKpY)KAIOIMIEM MHpPE, B TOM
griciie GU3NYECKUE SIBICHUS B IPUPOJIE: IPUMEPHI IBIKEHUS C PA3JIMUYHBIMH CKOPOCTSIMH B JKUBOH U
HE)KMBOW TIPUpOJIE, JCWCTBUE CHIBI TPEHUS B TPHPOJE W TEXHUKE, BIUSHUE aTMOC(EpPHOTO
JaBJICHUS Ha >KUBOW OpPraHW3M, TUIaBaHHE PBIO, pplYaru B Telle YeIOBEeKa, MPU ITOM IMEPEBOIUTH
MIPAKTUYECKYIO 33/auy B y4eOHYIO, BBIJIENSTH CYIIECTBEHHbIE CBOMCTBa (MpU3HAKM) (PU3MUECKHX
SIBIICHHI;

ONMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SIBICHHS, WCIONB3YsS (ru3mueckue
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa
VIOPYTOCTH, CHUJIa TSXKECTH, BeC Tejla, CUjia TPEHUS, JaBjieHue (TBEPIOro Temna, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIASl CHUJIAa, MEXaHW4yeckas paboTa, MOILIHOCTb, IUICYO CHJIBI, MOMEHT CHJIbI,
KOA(h(UILIMEHT IMOJIE3HOTO JAEMCTBUS MEXaHHW3MOB, KHHETHUYECKas U MOTEHIMAJbHAs SHEPrus), mpu
OIMCAaHWU TPABUWJILHO TPAKTOBATH (PU3MUECKUI CMBICI UCTIOIBb3YEMBIX BEJIMYHH, UX 0003HAUCHUS U
€AVHULIBI (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3HUECKYIO
BEIIMYMHY C JAPYTMMHU BEIMYUHAMH, CTPOUTH TpadUKU HU3YUYEHHBIX 3aBUCUMOCTEH (HHU3HUECKHUX
BEJIMYNH;

XapaKTepu3oBaTh CBOMCTBA Teld, (U3NYECKHE SBJICHUS M MPOIECCHI, HCIOJb3Ys IpaBHia
CIIOKEeHMs CUJT (BIOJIb OJHOM MpsaAMoi), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHusl pbiyara (OJI0Ka), «30JI0TO€ TPABUIIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHWYEeCKOH
SHEPTUH, MPU STOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY3aKOHA U 3alMCHIBATh €r0 MaTeMaTHUYECKOe
BBIpa)KEHUE;

OOBSACHATh (U3NYECKUE SBJICHMS, TMPOLECChl U CBOMCTBA Teld, B TOM 4YHCIE U B
KOHTEKCTE  CHTyallMii  IMPaKTHKO--OPMEHTHPOBAHHOTO  XapakTepa: BbUIBIATH  IPUYUHHO--
CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JOrMYecKux IIaroB ¢ omopoid Ha 1-2
M3YYCHHBIX CBOWCTBA (PM3UUECKUX SBICHUN, PH3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiate pacuy€THble 3agauu B 1-2 AeilcTBHs, UCHONIB3Ysl 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nveckre BENMYMHBI: HAa OCHOBE aHajM3a YCJOBUS 3a/ladd 3aliChIBAaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (pU3MUecKre BEIMYMHBI B (OPMYJBl U MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
TaHHBIe, HEOOXOAUMBIE [T PEIICHUS 33/1a4, OLIEHUBATh PEATMCTUYHOCTD TOIYYeHHOU (H3HUUECKOM
BEJIMYMHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEHIUTh MPH MOMOIIM (DU3MYECKHX METONIOB, B



ONMCaHUM MCCIEOBAHUS BBIACIATh MPOBEPSAEMOE IPEANONIOKEHHE (TUMOTe3y), paziauyaTh HU
MHTEPIPETUPOBATH MOIYUYEHHBIN PE3YAbTAT, HAXOAUTH OIIMOKHUB XO/I€ OIBITA, €1aTh BEIBOJIBI 110 €T0
pe3yibTaram;

MPOBOJUTH OMNBITHl MO HAOIIOJACHUIO (DPU3NYECKHUX SIBICHUH WINM (U3NYECKHX CBOMCTB Te:
¢dbopMynupoBaTh IpOBEpsieMble MNPEIINOJIOKEHUS, CcOOMpaTh YCTAHOBKY U3 IPEIJIOKEHHOTO
000pyI0BaHus, 3aIIUCHIBATh XOJI ONBITa U (POPMYIUPOBATH BHIBOIBI; BHIIOIHITH MPSMbIE H3MEPEHHUS
paccTosiHUs, BpEMEHH, Macchl Tena, 00b&éMa, CUIIbI
U TEeMIepaTyphl C MCIOJIH30BAHUEM AHAJIOTOBBIX U IHM(POBBIX MPUOOPOB, 3aMMCHIBATH IMOKA3aHUS
npUOOPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHNUH;

NPOBOJIUTH HCCIICJJOBAHUE 3aBUCHMOCTH OJHOW (DM3WYECKOH BEIMYMHBI OT JPYrol C
UCIOJIb30BAaHUEM TPSAMBIX M3MEpPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JABMXKYIIETrocs Tejla OT
BPEMEHHM [JBUKEHMSI Tejla, CHJIbl TPEHHUS CKOJIBKEHUS OT Beca Tela, KadecrBa 00paboTKu
MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAJM CONPUKOCHOBEHMS TeJN, CHIIBI
YOPYTOCTH OT yJUIMHEHHUS MPY>KUHBI, BHITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tena U
OT IUIOTHOCTH >KHUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Tejda, OT IJIyOMHBI, HAa KOTOPYIO
MOTPYKEHO TEJIO, YCIIOBUH IJIaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara M OJIOKOB, y4acTBOBaTh B
IUIAHUPOBaHUM Y4EOHOTO HCCIEeOBaHMsA, COOMPATh YCTAHOBKY M BBIIOJHATH W3MEPEHHUS, CIEHys
MPEIJIOKEHHOMY IJIaHy, (UKCHPOBATh pPE3yJabTaThl IOJYYEHHOW 3aBHCHUMOCTH (PU3NYECKUX
BEJIMYMH B BHJE NPEAJIOKEHHbIX Tabmul M rpadukoB, AenaTb BBIBOJBI 10 pe3yibTaTaM
UCCIIEIOBaHUS;

MIPOBOJIUTH KOCBEHHbIC M3MEPEHUs] (PU3NUECKUX BEIMUYUH (IUIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPAOIO Teja, CUJla TPEHUS CKOJIbKEHHUS, IaBJICHUE BO3AYyXa, BHITAIIKMBAIOIIAs CUJIA, IEHCTBYIOIIAS
Ha MOTrpyXEHHOE B JKUAKOCTh TeJIO, KOA(P(UIMEHT NOJIE3HOI0 JACUCTBUS NMPOCTHIX MEXaHU3MOB),
cienys MpeayioKeHHOW WHCTPYKLMU: MPU BBIMOJTHEHUH U3MEPEHUI coOMpaTh SKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBIYMCIISTH 3HAYEHUE CKOMOM BEJTMUMHBI;

coOroAaTh NMpaBuiia TEXHUKHU 0€30M1acCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYI0BAaHUEM;

yKa3bplBaTh NPHUHILMIIEI ACHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOUINECS] COCYIbl, OapoOMeTp, pblyar, MOJABMKHBIM M HEMOJABMKHBIM OJIOK,
HaKJIOHHAs MJIOCKOCTb;

XapaKTepu30BaTh MPUHIMIBI AEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OIIOPOM Ha MX ONUCAHUA (B TOM YHUCIIE: MOAINIHUKN, YCTPONUCTBO BOJONPOBOJA, THAPABINYECKUI
IIPecc, MAHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), MCIOJb3ys 3HAHUSA O CBOICTBax
(bu3NYeCKUX SIBICHUHN U HEOOXOIMMBbIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTE NPUMEPHI (HAXOAUTh UHPOPMALIMIO O MpUMeEpax) MPaKTUYECKOrO MCIOIb30BaHMs
(bu3MYeCKUX 3HAHWIA B TIOBCETHEBHOW XU3HU JJisi oOecrieueHus: 0e30MacHOCTH TpU OOpaIieHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMHM, COXPAaHEHHs 3/I0pOBbS U COOJIIOJEHHUS HOPM
9KOJIOTMYECKOTO MOBEJEHNSI B OKpYXKaroLleicpene;

OCYILECTBIISATH OTOOP MCTOYHMKOB HMHGpOpManuu B MHTepHETe B COOTBETCTBMUC 3aJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUM U IyTEM CpaBHEHUS pa3JINYHbIX NCTOYHHUKOB
BBIJIENIATh HH(POPMALIUIO, KOTOpas SIBJISETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIOJb30BaTh TIPU BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(bu3n4ecKoro cofepkKaHus, CIpaBOYHbIC MaTepHalibl, pecypchl ceTu IHTepHeT, BIajgeTs npuéMamu
KOHCITIEKTHPOBAHUsI TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOI CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE IHCbMEHHbIE M YCTHBIE COOOLIEHHs Ha OCHOBE 2-3
MCTOYHUKOB HMH(pOpMAIu (PU3MUECKOro COJAEp)KaHHWA, B TOM YHCJE MyOIMYHO JAenaTh KpaTKue
coOOLIeHUs O pe3ynbTaTaXx IPOEKTOB WINM Y4eOHBIX HCCIIEOBaHUM, MPH 3TOM TI'PaMOTHO
UCTIOJIb30BaTh M3YYCHHBIM TOHATHUHHBIA ammapaT Kypca (HU3WKH, COMPOBOXAATh BBICTYIUICHUE
MIpE3EHTALNEN;

MIPH BBITTOJIHEHUH YYEOHBIX TIPOCKTOB M MCCIICIOBAHUAN PACIIPEIEINATh 0053aHHOCTH B IPYIINE B
COOTBETCTBHUHM C ITOCTABJICHHBIMU 33Ja4aMH, CJIEAUTH 3a BBINOJHEHUEM IUIaHa ACHCTBHM, aeKBaTHO
OLICHHMBAaTh COOCTBEHHBIN BKJIAJ B JESTEIBHOCTb TPYIIIbI, BBICTPAMBATh KOMMYHUKAaTHBHOE
B3aUMO/ICHCTBHE, YUUTHIBAsi MHEHUE OKPY>KAIOLIHX.



K konuny o0yueHusi B 8 Kjacce mpeIMeTHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y OO YJAFOIINXCS YMCHUIA:

WCTIOJIH30BATh TOHSTHSI: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBIKCHHE aTOMOB U MOJIEKYJI,
arperatHblC COCTOAHHA BCHICCTBA, KPUCTANIMYCCKUC U aMop(bHHe TCJa, HaCBIHICHHBIfI n
HEHACBIIEHHBIA TMap, BIAXHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSS DHEPrus, TEIUIOBOM
JIBUTATENh, OJJIEMEHTAPHBIA dJICKTPUUYECKUW 3apsll, OJICKTPUYECKOE TOJe, MPOBOAHHKU H
TUDJIEKTPUKHU, TIOCTOSIHHBIN SJIEKTPUYECKH TOK, MAarHUTHOE II0JIE; pa3inyaTh SIBJICHUS (TEIIOBOE
pacmupeHue U cxaTHe, TeIuionepeaaya, TerioBoe paBHOBECHE,  CMauMBaHUE, KallWUIIpHBIE
SIBIICHUS, HCTIapCHHE, KOH/ICHCAIIHS, IIJIABJICHHC, KpHUCTaTU3AIUS
(oTBepaeBaHME ), KHTICHUE, Terionepeaayda (TeTUIONTPOBOTHOCT, KOHBEKIIUS,
U3ITy4eHHUE), DJCKTpHU3AIMs TeJ, B3aUMOJCHCTBUE 3apsiOB, ACHCTBHS DIEKTPHUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUEMArHUTOB, JCHCTBUE MAarHUTHOTO TOJIS Ha MPOBOJHHK C
TOKOM, 3JIEKTPOMArHUTHASUHIYKIHS) IO ONMHMCAHUIO HUX XapaKTEPHBIX CBOWUCTBH
Ha OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YUYECHHBIX (DU3MUECKUX SIBICHUH B OKPYXKAIOLIEM MHUpPE, B TOM
qUCJIC (1)I/ISI/I‘I€CKI/I€ ABJICHUA B IPHUPOAC: IMOBCPXHOCTHOC HATAXKCHUC W KAIIWJUIAPHBIC SABJIICHUS B
npUpoze, KPUCTALIBI B mpupone, u3nydeHue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHHE pPOCHI, TYMaHa, MHES, CHEra, JJIEKTPUYECKUE SBICHHS B aTMocdepe, DIEKTPUIECTBO
KHUBBIX OPTaHU3MOB, MArHUTHOE [TOJIe 3eMJI, IPei] MOIIOCOB, POJIb MATHUTHOTO TOJIS IS KU3HU
Ha 3emJie, MOJSIPHOE CUSHUE, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B yueOHYIO, BBIIEISTh
CYIIIECTBEHHBIC CBOMCTBA (NMTPU3HAKHN) (U3HUECKUX SBICHUI;

ONKCHIBATh H3y4YCHHBIE CBOWMCTBA Tel U (U3MYECKUE SBJICHHS, HCIHONB3YS (PU3NYECKUe
BCIIMYNHBI (TeMHepaTypa, BHYTPCHHASA SHCPrusi, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA TEINIOEMKOCTD
BELIECTBA, yeIbHAs TEIJIOTa IUIABIICHUS, Y/elbHas TEIUIoTa napooOpa3oBaHus, yAelbHas TEIUIOTa
CrOpaHusi TOIUIMBA, KOA3()(PUIMEHT TMOJIE3HOT0 JAEHCTBHA TEIUIOBOW MAIIWHBL, OTHOCHUTEIIbHAS
BJIQXKHOCTh BO3/yXa, OJJIGKTPUYECKUH 3apsii, CUlIa TOKa, OJEKTPUUYECKOe HaIpsKEHHE,
COIIPOTHBIICHHE TIPOBOJHUKA, YACIbHOE CONPOTHUBICHHME BEIIECTBA, paboTa H MOIIHOCTh
ANEKTPUYECKOTO TOKA), IPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOIb3yEeMbIX
BCJINYHMH, O603Ha‘-IeHI/IH U CIUHUIIBI (1)I/I3I/I‘-ICCKI/IX BCJINYHH, HAaXOAUTH (1)0pMy.TILI, CBsI3bIBAIOIINC
NaHHYI0 (U3UYECKYI0 BEIUYMHY C JIPYTUMH BEJIWYMHAMH, CTPOUTh TpaduKH H3yYEHHBIX
3aBHCUMOCTEHN (PU3MUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (hU3MYECKHE SBJICHUS M IPOLECCHI, HMCHOJIb3YsSd OCHOBHBIC
MOJIOKEHHUS MOJICKYIIIPHO--KHHETHYECKOH TEOPUH CTPOCHUS BEIIECTBA, PUHIUI CYIEPIO3HIIUH
noJjiel (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JuIs ydyacTKa LemH,
3akoH JDxoyns—JleHna, 3aKOH COXpaHEHUS PHEPTHUH,IPH STOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY
3aKOHa M 3aMMCHIBATh €r0 MAaTEMAaTHYECKOECBBIPAKECHHE;

OOBSICHATh (PU3UYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTyalUl
NPaKTHKO--OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH HPUYUHHO--CICICTBEHHBIC CBS3H, CTPOHTH
o0bsicHeHHe W3 |—2 JIOTMYEeCKHX IIaroB ¢ OMopod Ha |—2 M3y4eHHBIX CBOMCTBAa (PHU3HUYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a1a4d B 2—3 NEHCTBUS, UCIOIB3Ysl 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BENMYMHBI: Ha OCHOBE aHajM3a YCJOBUS 3a/ladd 3alUChiBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUIS PEIICHUS 3aJa4y, BRIONPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
IS €€ peleHus, IPOBOAUTh PACYEThl M CPAaBHUBATHIIONYUEHHOE 3HAUCHUE (PU3NUECKOM BETMUHHBI C
W3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TNPH IMOMOIMHK (U3NIECKHX METOMIOB,
UCTOJNB3ysl ONHMCAHUE MCCIEeIOBaHUS, BBIACIATH MPOBEPSEMOE IPEIIOJIOKEeHHE, OLIEHUBATh
NPaBUWIBHOCTD TOPSIKA MIPOBEICHUS NCCIIEIOBAHUS,ICNIATh BBIBOJIBI;

MPOBOJUTH OTBITHI 10 HAOIIOACHHUIO (DPU3UYECKUX SIBICHUH WM (U3NUYECKUX CBOMCTB Tel
(KanmuUIsIpHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTH



Ipolecca OCThIBAaHUS M HArpeBaHMs MPU U3JIYYEHHUH OT LIBETA M3JIy4arollen (mornommatonei)
MIOBEPXHOCTH, CKOPOCTh HCIIapeHus BOJBI OT TEMIIEPATYpPbI KUIAKOCTH U IIOLAAHN €&
MMOBEPXHOCTH, 3JIEKTpU3aLUsl TEJl M B3aMMOJEUCTBHE 3JIEKTPUUYECKUX 3apsioB, B3aUMOJCHCTBHE
MOCTOSIHHBIX MArHUTOB, BH3YyalM3alsl MAarHUTHBIX IMOJIEH TOCTOSIHHBIX MAarHUTOB, JAEHCTBUS
MarHUTHOTO IMOJIsI HA MIPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (OpMYyJIUPOBATh MpPOBEpsieMble MPEANOIOKEHUS, COOUpaTh YCTAHOBKY W3
MPEIOKEHHOTO 000PYI0BaHHS, OIMCHIBATE X0/ OIBITA U (HOPMYIHPOBATHBHIBOIBI;

BBIIIOJIHATDh IPSIMbIE U3MEPEHUsI TEMIEPATYpbl, OTHOCUTEIBHON BIIA)KHOCTH BO3AYyXa, CHJIIbI
TOKa, HANpPSDKEHUS C MCIIOJIb30BAaHMEM aHAJOTOBBIX MPHOOPOB M JATYMKOB (DPM3WYECKUX BEIHUYUH,
CpaBHUBATh Pe3yJIbTAaThl U3BMEPEHUH C YUETOM 3aJJaHHOI aOCOIIOTHOM MOTPELIHOCTH;

IPOBOJUTH HCCIIEJOBAHNWE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BENIWYMHBI OT JIPYrol c
UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTh COMPOTHBIICHUS MPOBOJHUKAOT €TO0 JIJIMHBI,
IUIOMIA/IA TOMIEPEYHOr0 CEYEHUS M YICIBHOTO CONMPOTHBIICHHUS BEIIECTBA IPOBOJAHHMKA, CHIIBI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha MPOBOJHUKE, UCCIICOBAHKE MOCIEA0BATEIHHOIO U
napajieIbHOTO COeAMHEHUN MPOBOJIHUKOB): TUIAHUPOBATh HCCIEAOBaHHE, COOMPATh YCTAHOBKY H
BBITIOJHATh U3MEPEHUs, CIeNys MPEAIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yabTaThl MOTYUYEHHOM
3aBUCHMOCTH B BHJI€ TaOIUIl U TpaduKOB, JAeJaTh BHIBOABI 110 pe3yIbTaTaM UCCIEA0BAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MepeHUs (pr3nyecKux BeInuuH (yAenbHasi TEIIOEMKOCTh BEIECTBA,
COIIPOTHBIICHHE MTPOBOIHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUS,
coOMpaTh HKCHEPUMEHTAJbHYIO YCTAHOBKY, CIEAys HpPEUIOKEHHOW MHCTPYKUMH, U BBIYUCIATH
3HaYeHUE BENYHHBI;

co0JI01aTh MpaBUJIa TEXHUKHA O€30MaCHOCTH MpU padoTe ¢ Ja00paTOPHBIM 000PYT0BAHUEM;

XapaKTepru30BaTh NMPUHIHUIBI IEHCTBHUA W3YYEHHBIX NMPHOOPOB M TEXHHUYECKUX YCTPOWCTB C
OIOpOi Ha WX OMHCaHUs (B TOM YHMCIIE: CHCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, apoBas TypOuHa,
amIepMeTp, BOJBTMETpP, CUYETUMK HIIEKTPUUYECKOW SHEPruH, 3JIEKTPOOCBETHTEIbHbIE NPHOOPHI,
HarpeBaTesIbHbIE AIEKTPONPUOOPHI (MPUMEPDI), SIEKTPUUYECKUE MPEIOXPAHUTEIH, SJICKTPOMATrHHUT,
AIEKTPOABHUraTeIb MOCTOSIHHOIO TOKAa), MUCIOJB3Ysl 3HAHHUA O CBOMCTBAX (U3MYECKUX SIBICHUH U
HE0O0X0ouMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUIECKUE YCTPOHCTBA M W3MEPHUTEIbHBIE MPHOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETp, IBUTATENb
BHYTPEHHEIO CTOpaHMs, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI DJIEKTPUYECKHX Lene c
MOCJIe10BaTeIbHBIM U MapajlyIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pPa3jinyas yCIOBHbIE 0003HAUCHUS
AJIIEMEHTOB JIEKTPUUECKUX IIeTIeH;

MIPUBOJIUTH IPUMEPHI (HAXOIUTh MHPOPMALIMIO O MPUMEpax) MPaKTUYECKOTr0 UCIOIb30BaHUS
(bu3NYeCKUX 3HAHUI B MOBCETHEBHOW JXKM3HH s oOecredeHust 0e30MacHOCTH MpH OOpalieHuH ¢
npuOopaMl M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 37I0pOBbS M COONIIOACHHS HOPM
HKOJIOTUUECKOT0 MTOBE/ICHHS B OKPY>KAIOIIEH cpeie;

OCYILIECTBIIATh MOMCK HHpOpMauuu (usnueckoro cojepxanusi B VHTepHETE, HA OCHOBE
UMEIOIINXCS 3HAaHUHA U MyTEM CpaBHEHHUS JTOTIOJIHUTENbHBIX MCTOYHUKOB BBIIENATH MH(OPMAIHIO,
KOTOpasi SIBJSETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPU BBIIOJHEHUM Y4YEOHBIX 3aJaHUN HAYYHO-NOMYJISIPHYIO JIUTEPaTypy
(bU3NIEeCKOTO COIepKaHUs, CIIPAaBOYHBIE MaTepHAIIbl, pecypchl ceTr MIHTepHeT, BIajeTh MpuéMaMu
KOHCITIEKTHPOBAHUsI TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOI CHCTEMBI B APYTYIO;

cO3/1aBaTh COOCTBEHHbIEC MUCHMEHHBIEC U KpAaTKHE YCTHbIE cOOOIIeHus, 00001mas nH(opMaIuo
U3 HECKOJBKUX HCTOYHHUKOB (PU3NYECKOTO COAEpKAHUSA, B TOM 4YHUCIE MYyOIUYHO MPEACTaBIATH
pe3yabTaThl MPOEKTHOM MIIM UCCIEI0BATENLCKON IEATEeIbHOCTH, IPH ATOM I'PAaMOTHO HCTOJIb30BaTh
M3YYEHHBIN MOHATHITHBIN anmnapat Kypca GU3MKH, COIIPOBOXKIATh BHICTYIUICHUE IIPE3EHTAIINEH;

MIPH BBHITIOJTHEHUH YYEOHBIX TIPOCKTOB U MCCIIEIOBAHUI (PU3NIECKUX TPOLIECCOB PACIPEICIISATh
0053aHHOCTH B TPYIIIE B COOTBETCTBUHU C IOCTABICHHBIMH 3a/la4aMH, CIICAWTH 32 BBIMOJHEHHUEM
TUIaHa JACUCTBUM U KOPPEKTHPOBATH €T0, aIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]l B ACSTEIHHOCTD



IpyIIBl, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, MPOSBISAs TI'OTOBHOCTh pa3pellaTh
KOH(JIUKTHI.

K kxoHnmy oOyuyenuss B 9 kJjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOLIUXCSl YMEHUI:

HCIIOJIb30BAaTh  IIOHATHA: CUCTeMa  OTcu€ra, MaTepualbHas  TOYKa, TPAaeKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHHYECKOTo [BIKeHUs, aedopmanus (ynpyras, IUlacTHUEcKas), TpEHHeE,
HEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTD M MEPErpy3KH, LEHTP TKECTH,a0COTIOTHO TBEPIOE
TEeJNO, LEHTP TSHKECTH TBEPAOrO Tejla, paBHOBECHE, MEXaHMUYECKHe KojeOaHHs W BOJHBI, 3BYK,
MHQPa3BYK W YJIbTPa3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, INKajla 3JEKTPOMArHUTHBIX BOJH, CBET,
OJM30PYKOCTh U J1aJbHO30PKOCTb, CHEKTPhl UCITyCKaHMs M MOIJIOLIEHUs, alb(a-, O6eTa- U ramma-
U3JTy4EHUs], U30TOIBL, SIAEpHAsl YHEPreTHUKA,

pasnuyath sBICHHUA (PAaBHOMEPHOE U HEPAaBHOMEPHOE INPSMOJUHEHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBM)KEHHE, CBOOOTHOE TaJleHHE Tell, pABHOMEPHOE JIBUKECHUE
[0 OKPYKHOCTH, B3aUMOJEHCTBHE TeJ, PEaKTHUBHOE [BM)KEHHUE, KOojeOaTeabHOE JBU)KEHUE
(3aTryxarmue ¥ BBIHYXICHHBIC KOJIeOaHMs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKECHUE 3BYKA,
IIPSIMOJIMHEMHOE PAacIpOCTPAaHEHUE, OTPAKEHUE W IIPEIIOMJIEHUE CBETA, II0JIHOE BHYTPEHHEE
OTpakEHUE CBETa, pa3joXKeHHe OeJIoro CBeTa B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX LIBETOB,
IUCIIEpCUsl CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTb, BO3HMKHOBEHHUE JIMHEMYATOro CIEKTpa
U3JTy4eHUs) 10 OINUCAHUIO UX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (pU3nUYecKoe SBJICHUE;

pacrno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUM B OKpY’KarolleM Mupe (B TOM
yuciae (u3nydeckue SBJICHUS B IMPHUPOJE: NMPUIMBBI M OTJIMBBI, JBHKeHUE MiaHeT CoJIHEe4HOM
CUCTEMbI, PpEaKTUBHOE [IBUKEHHE >KUBBIX OPraHM3MOB, BOCHPUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3XO, L[BETA TEJ, ONTUYECKHUE SIBICHUS B IPUPO/IE,
Ouosjoruueckoe JeicTBHE€ BHJIMMOTO, YIbTPaUOJIETOBOIO M PEHTTEHOBCKOTO U3Iy4YEHHH,
€CTECTBEHHBII paJMOaKTUBHBIN (OH, KOCMHUUECKUE JY4d, PaJMOAKTUBHOE H3ITY4YE€HUE MPHUPOTHBIX
MUHEPAJIOB, NE€HCTBUE PAJIMOAKTUBHBIX M3JIy4€HUN Ha OpPraHu3M 4YeJIOBeKa), IPU 3TOM NEePEeBOAUTH
NPAaKTUYECKYIO 3aJauy B y4eOHYI0, BBLACNATH CYIIECTBEHHbIE CBOWCTBA (NMPHU3HAKU) (PU3HMUECKUX
SIBIICHMIA,

OINMCHIBaTh M3Y4YECHHBIE CBOWCTBA Tel U (U3MUECKHUE SBJICHUS, HCHOJb3ysd (U3NUYECKHE
BEJIMYMHBI (CPEeIHsAsS U MIHOBEHHAsl CKOPOCTb Teja NMPU HEPAaBHOMEPHOM JBM)KEHHH, YCKOPEHHE,
IepeMEILEHHUE, MyTh, YIJI0Basi CKOPOCTb, CUJIa TPEHUs, CHJIa YIPYTOCTH, CHJIA TAKECTH, YCKOPEHHE
CBOOOJHOTO MaJICHNUs, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHWYeCKas paboTa U MOLIHOCTb,
MOTEHLIMAJIbHASL DHEPIUs TeJsa, MOAHIATOrO HaJ IMOBEPXHOCTHIO 3E€MJIM, NOTEHUUAJIbHAs 3HEPIUs
C)KaTOM TPYKHUHBI, KUHETHYECKAsl DHEPrus, IOJHAs MEXAaHWYECKas JHEpPrus, IEepHOJ M 4YacToTa
KoneOaHui, AJIMHA BOJIHBI, I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, I0Ka3aTellb
IPEJIOMIIEHHUSI Cpeibl), MPH ONMHUCAHUM MPABWIBHO TPAKTOBATH (PM3UYECKUN CMBICI HCIOJIb3yEMBIX
BEJIMYMH, 0003HAUYEHUS M EIUHHIBI (PU3MUYECKUX BEIUYMH, HAXOAUTHb (OPMYIIBI, CBA3BIBAIOLINE
JaHHYI0 (U3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKd H3yYEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOICTBa Tes, (U3MYECKHE SABJICHHS M IPOLECCHI, MCIOIb3Ysl 3aKOH
COXPAHEHUs SHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULMHM CHJI, HNPUHLHKII
OTHOCHUTENBHOCTHU ['anmmites, 3akoHbpl HplOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3AKOHBI OTPAXKCHUS U
IIPEJIOMJIEHHUS] CBETA, 3aKOHBI COXPAHEHUs 3aps0BOI0 M MacCOBOTO YHMCEN MPU SIAEPHBIX PEaKLUsX,
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alMChiBaTh €ro MaTeMaTHYecKoe
BBIPaXEHHUE;

OOBICHATh (PU3UUECKHE MPOLIECChl U CBOMCTBA TeJ, B TOM YHUCIIE M B KOHTEKCTE€ CHUTyalUi
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO- CIIEACTBEHHBIE CBS3H, CTPOUTH
o0bsiICHEHHEe U3 2-3 JIOTMYEeCKHX IIaroB ¢ Omopod Ha 2—3 M3YYEHHBIX CBOMCTBa (hu3MUECKUX
SBIICHU, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pewath pacy€THble 3adaud (ONMUpPAIOIIMECS Ha CUCTeMy U3 2—-3 YpaBHEHUH), HUCIOJb3YS
3aKOHBI U (OpMyJbl, CBsA3bIBaIOIIME (PU3MUYECKUE BEIUYMHBI: Ha OCHOBE aHAJIM3a YCJOBMS 3aJauu



3alUChIBATh KPATKOE YCJIOBHE, BBIBIATH HEAOCTAIONIME WIM HM30BITOYHBIC JaHHBIC, BBIOMPATH
3aKOHBI W (OPMYINIbI, HEOOXOAMMBIE [UIS pPELICHHs, IPOBOAUTh pPACYEThl W  OIICHHWBATh
PEaTMCTHYHOCTD MOJTyYEHHOT0 3HaYCeHUS (PH3HMYECKONBETMYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh NMPH MOMOIIM (U3NIECKUX METOMOB,
UCTIONIB3Ys OINMCAHWE WCCIIEAOBAHMS, BBIIEIATh IIPOBEPSIEMOE TNPENINOI0KEHHE, OLCHUBATDH
NpPaBWIBHOCTh TOPSAKA TPOBEICHHUS HCCIEOBAaHUS, JeJaTb BBIBOABI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTIBITOB;

MPOBOJIUTH OTBITHI 1O HAOMIONCHHUIO (PU3MYECKUX SIBICHUH WM (U3NYECKHX CBOICTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpAaHEHUS ODHEPIHM, 3aBUCHMOCTh IEpuoja
KoJIeOaHUH TPYKHMHHOTO MAasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYAbl MaJbIX KoJeOaHWH, NPSMOJMHEHHOE paclpoCTPaHEHHE CBETa, Pa3lIOKEHUE Oeroro
CBETa B CIEKTp, M3YUYEHHE CBOWCTB M300pakeHHUS B IUIOCKOM 3€pKaJle W CBOMCTB HM300pa)KCHHUS
npeaMeTa B coOMparoniell JIMH3e, HaOJIOACHUE CIUIOIIHBIX M JIMHEWYAThIX CHEKTPOB HM3ITy4CHUS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO0 HaboOpa 00OpyIOBAaHHUS, OMHCHIBATH XOJ
OIIBITA U €TO Pe3yIbTaThl, ((OPMYITHPOBATH BEIBOI,

MPOBOJIUTH MIPU HEOOXOTUMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONpeNess CpelHee 3HAUYCHUE
u3MepsieMoil BenuuMHBl ((POKYCHOE pacCcTOsIHUE COOMparolieil JUH3bI), 00OCHOBBIBATH BHIOOD
crioco0a u3MepeHust (MI3MEPUTEIHLHOTO MPUOOopa);

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBUCHUMOCTEH (DPU3MYECKUX BEJIWYMH C HMCIIOJIb30BAaHHEM MPSMBIX
M3MEpEeHUH (3aBUCHMOCTh IMYTH OT BPEMEHH NpPU PABHOYCKOPEHHOM JBIDKEHHH 0€3 HadalbHOM
CKOpOCTH, NEpHoAa KoleOaHUH MaTeMaTMYECKOro MasiTHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH yIJa
OTpa)XEHHsS CBETa OT YyIJia MaJeHUs M Yria MPEeNIOMJICHHs OT yrja IaJeHHs): IJIaHUPOBATh
UCCIIeIOBAaHUE, CAMOCTOSITEJIbHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH pe3yibTaThl MOIYYEHHOU
3aBHCUMOCTH (DM3WYECKUX BEJIMYMH B BUJE TAOJUI] M TPaUKOB, JENaTh BBIBOJABI IO pPe3yiIbTaTaM
HCCIIeIOBaHMS;

MPOBOJIUTh KOCBEHHBIE M3MEPECHHs (PU3MUECKUX BEITMYUH (CpPEeIHSsT CKOPOCTh M YCKOpEHHE
TeNa MPU PAaBHOYCKOPEHHOM JBWXKEHHMH, YCKOPEHHE CBOOOJHOIO MaJeHHs, JKECTKOCTh NMPYKHUHBI,
KOA(G(ULMEHT TpPeHUsi CKOJBKEHHUs, MeXaHuuyeckas padoTa M MOIIHOCTb, 4YacTOTa U TEPHOJ
KoJle0aHUH MaTeMaTHYeCKOTO M MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUJIa COOMpAroIeil JIMH3HI,
panuoaKTUBHBIA (OH): IUIAHUPOBATH HM3MEPEHHs, COOMpPATh AIKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBITOJIHATh U3MEPEHUs], CIeys MPeIOKEHHOW HMHCTPYKIMH, BBIYMCIATH 3HAUCHHE BEIMYMHBI U
aHAJIM3UPOBATh MOIYYCHHBIE PE3yIbTATHI C YUETOM 3a/JaHHOM NOTPEITHOCTH U3MEPEHUIA;

coOII0IaTh MpaBHiIa TEXHUKH OE€30MaCHOCTH MU paboTe ¢ 1ab0opaTOPHBIM 000PYIOBAaHHEM;

pa3in4aTh OCHOBHBIC TNPH3HAKW H3YYCHHBIX (DU3MYEeCKHX Mojeseil: MaTepHaibHas TOUKa,
abcoyoTHO TBEPIOE TENO, TOYCUHBI MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3a, TUIAHETapHas MOJENb
aToMa, HyKJIOHHAsi MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh NMPUHLMUIBI JEHCTBUS HM3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOH Ha MX OMHUCAHU (B TOM YHUCIIE: CITUAOMETP, JATYNKHU TTOJIOKSHHUS, PACCTOSIHUS M YCKOPEHHS,
pakeTa, 5XOJOT, OYKH, IEpPHUCKOI, (oToamnmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOII,
I03UMeTp, Kamepa  Buibcona), ucmonbp3ys — 3HaHUS O CBOMCTBaX (DPM3MYECKUX SIBICHHN U
HE00X0AUMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCTIOJIB30BATh CXEMBl M CXEMaTHYHbIE PUCYHKH HW3YYCHHBIX TEXHHYECKHX YCTPOICTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPHU PEHICHUH y4eOHO-TTPAKTUYECKIX
3a7ia4y, OINTHYECKHE CXEMBI JUI1 TOCTPOCHHS H300pakeHUIB IJIOCKOM 3epKasie M COOMparomen
JIMH3E;

NPUBOJUTH TPUMEPHI (HAXOIUTh WHPOPMAIMIO O MPHMEPax) MPaKTHYECKOTO HUCIOIB30BAHUS
(bu3MYECKUX 3HAHWHI B TIOBCEIHEBHOW XU3HU sl oOecrieueHus: 0e30MacHOCTH TpU OOpaIleHuu ¢
npubopaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHHs 37I0pOBbS M COONIOJCHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHUS B OKpYKaromieicpeae;

OCYLIECTBIIATH MOMCK HH(pOpPMaLK (Gu3ndeckoro coaepxanus B IHTepHETE, CaMOCTOSTEIBHO
dbopMynHpysi TIOMCKOBBIM 3ampoc, HAaXOAWTh ITYyTH OIPENEICHUS JIOCTOBEPHOCTH IOIyYCHHOM
uH(pOpMaIMK Ha OCHOBE MMEIOIINXCSl 3HAHUH 1 TOTIOJTHUTEIEHBIX UICTOYHHKOB,;

WCIOJB30BAaTh TPH BBINOJHEHUH YYEOHBIX 3alaHUl HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy



(bu3n4ecKoro cofepxaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTh MIHTepHeT, BiajeTh npuéMaMu
KOHCTIEKTHPOBAHUsI TEKCTA, MPeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOI CHCTEMBI B APYTYIO;

cO3/1aBaTh COOCTBEHHBbIE IMUCHMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE HH(OpManuu u3
HECKOJIBKUX HMCTOYHHKOB (DM3MUYECKOTO COJCpXKAHUSA, IyOJMYHO NPEACTABIATH pPE3yJIbTaThI
IIPOEKTHOM MJIM MCCIIENOBATEIIBCKON NEATEIBHOCTH, TP 3TOM IPAMOTHO HCIOJIb30BAaTh M3YyYEHHBIN
MOHSATUIHBIN anmapart u3y4yaemMoro pasjaena (pU3uKu U COMPOBOXKIATh BHICTYIUICHUE TIPE3EHTAINEH C
yu€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Nen/m | HaummenoBaHue KoauuvectBo | KonnyecTBo IIporpammuoe udposbie
pa3aesioB U TeM 1acoB 1acoB cojep:kaHue 3JIEeKTPOHHbIE
y4eOHOro no ®PII no PIT oOpa3oBaTe/bHbIE
npeaMera pecypchl
Paszpnen 1. Pusuka u ee poJib B NIO3HAHMU OKPYKAIOLIEro MUpPa
1.1 duznuka — 2 2 dusnka — HayKa o https://resh.edu.ru/
HayKa npupoje.SBiaeHus
o HIPUPOJIBL. ®dwusuka, 7 Kiacc,
®dusznyeckue OrrAOY IO
opupoac SIBJICHUS: " AKaieMHus
MEXaHU1IECKHC, MuHnpocseeHus
TEILIOBHIE, Pocenn”
AIIEKTPUYCCKHE,
MarHuTHEIE,
CBETOBEIE,
3BYKOBBIC
1.2 dusuyeckue 2 2 Ousnueckue Benmmunnbl. | https://resh.edu.ru/
BeIMYNHEL U3zmepenune Hu3nuecKux
BeJMuKH. Puznueckue ®dusuka, 7 Kiacce,
npubopsl [lorpemuocts | ®TAOY AI1O
HU3MepeHui " AKaJieMHust
Mexyrnaponuas MuHnpocBeleHus
cucreMa | —
C€JIMHUI]
1.3. EctecTBEeHHO- 2 2 Kak ¢usuka u apyrue https://resh.edu.ru/
HAYYHBI METOJ €CTECTBEHHbIC HAYKU
1O3HAHMS U3Y4alOT IPHPOLLY. ®dwusuka, 7 Kiacc,
EctecTBeHHO-HAYYHBII OI'AOY AITO
METO/I IO3HAHUS: " AKaJieMHUs
Ha0IoIeHue, MuHnpocBeeHus
IIOCTAaHOBKA Poccun"
HAYYHOTO BOTIPOCA,
BBIIBIDKCHUE THIIOTES, Bu6mmoreka [IOK
OKCTIEPUMEHT 110 https://m.edsoo.ru/ffo
MIPOBEPKE
TUIOTE3, 00BSICHEHNE 9fr2a
HaOJI0ITaeMOTO SBJICHUSI.
Onucanne GpU3MIECKIX
SIBJICHUH C TIOMOILBIO
MoJienei
Hroro o pazaeay 6 6
Pa3)1e.11 2. HepBOHa‘laHBHLIe CBCACHHUSA 0 CTPOCHMMU BELIECTBA
21 Crpoenue 1 1 CrpoeHue BemecTa: https://resh.edu.ru/
BeH_IeCTBa ATOMBI U MOJICKYIJIbI, UX
pa3mepsl. OTBITHI, ®dwusuka, 7 Kacc,
JIOKa3bIBAIOIINE Or'rAOY IO
JIUCKPETHOE CTPOCHUE " AkazeMust
BeIeCTBA MuHnpocBenieHus



https://m.edsoo.ru/ff09f72a
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Poccun"

bubaunorexka [JOK
https://m.edsoo.ru/ff0
9fela

2.2 | JIBmKeHUE U 2 JBmKxeHne 9acTuiy https://resh.edu.ru/
B3aUMO/ICIICTBUE Beuectsa. Ceasb
YACTHII BELIECTRA CKOPOCTHABHKEHUS dusmka, 7 Kacc,
1 BCII YaCTHI] OrAOY JI10
C TeMIlepaTypoil. "Akanemus
bpoynosckoe MunnpocseleHus
JABUKCHHUC, Poccun"
T dy3us.
BsanmoseficTBre 4aCTH | puaq oo o 110K
BEIIECTBA:
- https://m.edsoo.ru/ff0

MPUTSDKEHUE U 9%e0
OTTaJIKUBAaHHEC ﬂ

2.3 ArperatHbie 2 ArperarHble COCTOSHHS https://resh.edu.ru/

COCTOSIHUS BEIIIECTBA: CTPOCHHE
S p— rasos, ®dusuka, 7 kiIacc,
m KHUJIKOCTEH U TBEPIBIX OT'AOY IO
(KpHCTaIUTHYECKHX ) TEII. " AkameMust
BzanMocBsi3b Mex Iy MHUHIPOCBeLeH s
CBOWCTBaMU BEILIECTB Poccun”
B Pa3HbBIX arperaTHbIX
COCTOSHHUAX U UX BI/IGJ'H/IOTCKa I_IOK
ATOMHO-MOJICKYJIIPHBIM
yip https://m.edsoo.ru/ff0

CTPOCHHEM. 950
OcoberHOCTH Jleva
arperaTHbIX COCTOSHUI
BOJIBI

HToro no pasapeay 5

Pa3nen 3. /IBH:KeHHMe M B3aUMOJIeiiCTBHE TeJl

3.1 | Mexauuueckoe 3 MexaHudeckoe https://resh.edu.ru/
JBIDKCHHE JIBUKCHUE.

PaBHoMepHOE U ®dusnka, 7 Kiacc,
HEpaBHOMEPHOE OI'AOY AIIO
JBHKCHUE. " AkazeMust
CKOpOCTb. MHUHIIpOCBEIIEHH
Cpennsist Pocciu"
CKOpPOCTB
TpH bubmorexa LIOK
HCEPaBHOMEP https:/m.edsoo.ru/ffo
HOM
nBvKeHuH. Pacuér 9fela
ITyTH UBPEMCHH
JIBIDKEHUS

3.2 Unepuus, 4 SIBneHUE MHEPLHH. https://resh.edu.ru/

Macca, 3aKoH UHEPLUH.
B3aumonerictBueTen ®dusmka, 7 Kiacce,
TJIOTHOCTD KaK IPUYNHA OI'AOY IO

W3MEHEHHS CKOPOCTH "AkageMus
ABHMOKCHMA TCIL. MuHnpocBeneHus
Macca kakmepa Poccri”
WHEPTHOCTH Tea.
[TnoTHOCTH BemecTRa. Bu6anorexa [JOK

CBs13b IIOTHOCTH
C KOJIMYECTBOM
MOJIEKYJIB €IMHULIE
00BEMa BelecTBa

https://m.edsoo.ru/ff0
9fela
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3.3 Cua. BI/II[BI CUJI 14 14 Cuta kax https://resh.edu.ru/
XapaKTePUCTHKA
B3aMMO/JICHCTBHS TEIL ®dusuka, 7 Kiacc,
Cuna ynpyroctu u OI'AOY IO
3akoHI yka. " AKazieMust
I/I?)MepeHI/Ie CHUIJIBI MHHHpOCBeHIeHPIﬂ
C IOMOIIIBIO Poccuu"
TUHAMOMETpA.
SIBreHMEe TATOTEHHS U BuGmorexa [[OK
;;I;a;’;ﬁf:zby?ﬁa https:/m.edsoo.ru/ffo
IUIaHETaX. 9fe0a
Bec Tena.
HesecomocTs.
Cro)XeHne cul,
HATIPABJICHHBIX IO
OJHOMIPSIMOM.
PaBHopeicTBYIOIIAs CHJL.
Cuna TpeHus.
Tpenue
CKOJILKEHHUS U
TpeHHE
nokosd. Tpenue B
MIPUPOJICH TEXHUKE
HToro no pasneny 21 21
Pasnen 4. /laBiieHune TBEPABIX TeJl, dKHIKOCTEH M ra30oB
4.1 JlaBenue. 3 3 Hasnerne. Crioco6bt https://resh.edu.ru/
Tlepenaua YMEHBIICHUS 1
YBENTMYCHUSA IaBIICHHS. ®dusuka, 7 Kiacc,
I[a?HeHHﬂ JlaBnenue rasza. Or'AOY IO
TBCPABIMHU 3aBUCHMOCTD JABJICHHS " AkageMus
TCJIaMU, rasa oT O6'BéMa, MHHHpOCBeH_IeHHﬂ
JKUJIKOCTSIMH U TemIeparyp Poccun”
razamu bl [lepenaua
AaBIICHUA Bbubnuorexa IIOK
TBCPIBIMH https:/m.edsoo.ru/ffo
TellaMH,
JKUJIKOCTSIMH M Ta3aMHu. 9fela
3akon Ilackams
4.2 JlaBnenue 5 5 3aBUCHMOCTb https://resh.edu.ru/
KUIKOCTU AdBJICHHA
JKHUIKOCTH OT ®dusnka, 7 Kiacc,
TJIyOVHBI. OI'AOY IO
ITaeBMaTHUeCcKue " AkazeMust
MallluHBL. MusnnpocsenieHus
I'mapocraTtuueckuit Poccun”
mapajokc.
Coobmarormuecs Bubnuoreka 1JOK
COCY DL https://m.edsoo.ru/ff0
lMuppaBnuueckue
MEXaHU3MbI 9fela
4.3 | AtmocdepHoe 6 6 Atmocdepa 3emin u https://resh.edu.ru/
JaBJICHHE aTMochepHoe
nasneHue. [IpudanHb ®dusuka, 7 Kiacc,
CYIIECTBOBAHUS Or'AOY 110
BO3JIYIIIHO¥ 000JI0UKH " AkaneMus
3emumn. OnbiT MuHnpocBeneHus
Toppuuennu. Poccuu”
N3mepenue
arMocepHoro bubnunoreka [JOK
/IaBJICHHUA. https://m.edsoo.ru/ff0
3aBHCHMOCTh
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aTMoc(hepHOTO
JIABJICHUS OT BBICOTHI
HaJl YPOBHEM MODSL.
[Tpubops! s
U3MEpeHHs
aTMoc(hepHOTO
JIABIICHUS

9fela

4.4

JlericTBue
JKMJIKOCTH Y ra3a Ha
IIOIPYKEHHOE B

JleficTBUE )XUIKOCTH U
razaHa Morpyx€HHoe B
HUX TCJIO.

https://resh.edu.ru/

®dusuka, 7 KiIacc,

BrrTankusaromas OIrrAOY 110
HUX TEJIO (apxuMeoBa) CHIIA. " AkagemMust
3aKkoH Apxumesa. MuHnpocBeeHus
[InaBanue Tem. Poccuu”
Bo3nyxonnaBanue
HToro no pazaeny 21 21
Pazgen 5. PaGoTa m MOIIHOCTB. JHEpPrus
51 Pa6ora u 3 3 Mexanudeckast https://resh.edu.ru/
MOILHOCTb pabora.
MOoIHOCTE ®dusuka, 7 Kiacc,
OrAOY JI10
" Akanemus
MuHnpocseeHus
Poccun"
Bubmmoreka [IOK
https://m.edsoo.ru/ffo
9fe0a
52 I[IpocTeie 5 5 IIpocrsie https://resh.edu.ru/
MEXaHM3MEL MEXaHH3MBI:
peIyar, OJIOK, ®dusuka, 7 Kiacc,
HaKJIOHHAas Or'AOY AI10
IUIOCKOCTb. " AKaieMHUsT
IIpasuio MuHnpocBeeHus
paBHOBECHUA Poccun"
phIyara.
IlpuMenenne Bubnuoreka LIOK
fpasta https://m.edsoo.ru/ffo
paBHOBECHS
pBryara 9feda
K O110Ky. «3050TO€
MIPaBUIIO» MEXaHUKH.
KITdnpocTeix
MEXaHHU3MOB.
[IpocThie MeXxaHU3MBI
B OBITY U TEXHHUKE
53 Mexaanueckas 4 4 Mexannueckas https://resh.edu.ru/
SHeprus SHEPTHS.
Kunernueckas u ®dusmka, 7 Kiacce,
MMOTEeHIHAJIbHAS OIrrAOY 110
JHEpPIHUsl. "AkageMus
IIpeBparieHne 0AHOro MuHnpocBeneHus
BHJIaMEXaHUYECKOM Y —
SHEPTrUn
B pyrou. Bubmuorexa IJOK
ggig:HeHm https://m.edso0.ru/ffo
SHEPTUUB 9fela
MEXaHUKE
Hroro no pazaeny 12 12



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

Pe3epBHbIe yachl 3 3
HNTorosoe nopropenne
OBIIEE KOJIMYECTBO 68 68
YACOB 110 ITPOTPAMME
8 KJIACC
Ne HaumenoBanue KommvecrBo | Komamvecrso IIporpammHuoe Hudposbie/
n/n pa3aesioB M TeM ‘acos 1acos coxep:KaHue JIeKTPOHHbBIE
no ®PII mno PII
yueOHOro oOpa3oBaTe/bHbIE
npeaMera pecypchbl
Pa3nen 1. TenjioBble ABJIEHUS
1.1. CrpoeHue u 7 7 OCHOBHBIE TTOJIOXKEHUS https://resh.edu.ru/
. MOJIEKYIISIPHO--
CBOMCTBA KUHETHUYECKON  Teopuu ®dusuka, 8 kinacce,
BCHICCTBA CTpOEHUS BEIICCTBA. OrA0Y IO
Macca )¢ pa3Mepsl " AKkaieMust
aTOMOB M MOJCKYIL | MUHIPOCBEIICHHS
ONBITHI, Poccnn”
OITBEPIKTAIOIIHE
OCHOBHEIE TTOJIOXKEHHS Bu6miorexa [[OK
MOJICKYIIADHO== https://m.eds00.ru/ff0
KHHCTUYCCKOU TeOpI/H/I.
Mogemn TBEPIOTO, 9fe0a
JKHUJIKOTO
u ra3o00pa3Horo
COCTOSTHUH BEIEeCTBA.
Kpucrannuueckue u
amop¢HsbIe Terna.
OObsicHEHHE CBOICTB
rasoB,  OKHIOKOCTEH H
TBEPABIX TEIl HAa OCHOBE
MIOJIOKECHHI
MonexynspHo-
-KUHETUYECKOU TEOPUH.
CMmaunBaHue U
KaHI/IHHHpHBIe SIBJICHUA.
TemnoBoe pacuupenue
158
coKaTHe
1.2. TeruioBbie 21 21 Temmeparypa. Ceasp | https://resh.edu.ru/
IIPOLECCHI TEeMITEPaTyphI co
CKOpocThi0  TerioBoro | dwusmka, 8 Kiacc,
JIBMOKEHUS YaCTHII. OIr'AOY IO
BuyrpeHHsass ~ sHeprus. " AkaneMus
Crioco0b1 M3MCHEHHS. | MUHIPOCBEICHNUS
BHYTPEHHEH  DHEPIUM: Poccun”
Teronepeiada u
COBEpUIEHHE  PAbOTBL. | pue oo o 1IOK
Brer https://m.edsoo.ru/ff0
TEIUIoNepe/Iayuu:
TETIOMPOBOIHOCTD, 9fe0a
KOHBEKIIUS, U3Iy4YeHHE.
KonnuectBo  TEIIOTHI.
VaenbHas TEMIOEMKOCTD
BelecTBa. TemmoooMeH
Y TETUIOBOE PaBHOBECHE.
YpaBHEHHE  TEIIOBOTO



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

Gamanca. IlnaBieHue wu
OTBEpJCBAaHUE
KPUCTAJTHICCKUX
BEIIECTB. YnenbpHas
TEIUIOTA I1JIaBJICHH.
[MapooOpazoBanue u

KOHJICHCAIIUS.
Ucnapenne. Kunenue.
VYnenvHas TerioTa
mapooOpa3oBaHUsL.
3aBHCUMOCTh
TEMIIEPATYPhl  KUIICHUS
oT aTMoc(epHOTO
JIABJICHUSI.

Biaxxnoctb BO3yXa.
DHeprus TOILTUBA.

VY nennHas TEIUIoTa
CTOpaHUs.

ITpuHIUTIBI paboThI
TEIUIOBBIX  JBHTATEICH
KITJ TEIJIOBOTO
JBUTATEIIS.

TennoBsle nBUratenu u
3alllUTa  OKpYXarouei
CpeBl.

3aKOH COXpaHEHUS W
MIPEBPAIIEHHsI SHEPTUHU B
TEIJIOBBIX MpoLeccax

Hroro mo pasgeay

28

28

Pa3nes 2. JinekTpuuecKue H MATHUTHBIE SIBJICHUSA

2.1. DieKTpHuY 7 7 DiekTpu3aiys Tel. https://resh.edu.ru/
Jp— JBa posa 3IeKTPUICCKUX
3aps/IoB. ®dusuka, 8 kiacc,
3apAnabIl. BsaumonelictBue OTAOV OI10
3apH)KeHHBIe Tena 3apsKEHHBIX TEJl. " AKaJieMHust
UHux 3aKoH Kynona | Munnpocsemenus
n
S Casmemvocts et | pogcuy
3apsHKEHHBIX TEI BuGnorexa [IOK
OT BEUMTHHEL 3PANOB M| hyne://m edsoo.ru/ffo
paccTosHuS MEXTY
TeJaMu). DIEKTPUUYECKOe 9fela
moure.
Hanpsxénnocts
AIEKTPUYECKOTO  TOJIS.
[puHIMD cynepno3unuu
3JIEKTPUUYECKUX MOJEH
(Ha KadeCTBEHHOM
YpOBHE). Hocwurenu
AIIEKTPUUYECKUX 3apsI0B.
OneMeHTapHBII
3JIEKTPUUYECKUM 3apsil.
Crpoenue atoma.
IIpoBoHUKM u
JIVRJICKTPUKHU. 3aKOH
COXpaHCHHS
SIEKTPUYECKOTO
3apsia
2.2 [ocTosHuBIH 20 20 Onekrpuueckuii  Tok. | https://resh.edu.ru/

3JIEKTPUYECKHUI TOK

Ycnosus
CYLIECTBOBAHUS
SIEKTPUYECKOTO  TOKA.
Hcrounukn

®dusnka, 8 kiacc,
O AOY 110
" AKaieMHust
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ITOCTOSTHHOTO TOKa.
JeticTBust
AIIEKTPUYECKOTO  TOKa
(TemnoBoe, XMMHUUYECKOE,
MarHuTHOE).
DNEeKTPpUYECKUA TOK B
JKUAKOCTSIX W rasax.
DOJeKTpudecKas Ielb.
Cuna TOKa.
OneKTpuuecKoe
HaTPsHKCHHUE.
ComnpoTuBieHue
MPOBOJHUKA. YJETBHOE
COIIPOTHUBIICHHE
BemiecTtBa. 3akoH Owma
JUIL  yYacTKa  IICIIH.
ITocnenoBarensHOE u
TapajuiebHOe
COEIMHEHUE
TIPOBOTHUKOB.

Pabora w MomHOCTD
AIIEKTPUYECKOTO  TOKA.
3akon Jxoyns—Jlenua.
DNeKTpUYeCKUe e U
moTpeduTeIN
3IIEKTPUYECKON
SHEPTrUH B OBITY.
KopoTtkoe 3ambikanue

MuHnpocseleHus
Poccun”

bubanorexka [JOK
https://m.edsoo.ru/ff0
9fela

2.3.

MaruutHnsle
SIBIICHUS

IlocTostHHBIE MArHHUTEL.
BsaumoneiictBue
MOCTOSIHHBIX MAarHHUTOB.
MarsauTHoOE€ T10JI€.
MaruauTtHoe ToJiIe 3eMan
M €ro 3HauyeHwe It
)KM3HH Ha 3emire. OmnbIT
Opcrena.

MarautHoe mnoJse
SIEKTPUUYECKOTO TOKA.
IIpumenenue
SIEKTPOMArHUTOB

B TexHuke. JleicTBue
MardUTHOTO IIOJIS

Ha MPOBOJHUK C TOKOM.
DJeKTpOIBUTATENb
IIOCTOSIHHOI'O TOKA.
Hcnons3oBanue
ANIEKTPOABUTATEINCH

B TEXHUYECKUX
yCTpoHCTBax b3 Ha
TpaHCIIOPTE

https://resh.edu.ru/

®dusuka, 8 kiacce,
Or'AOY 110
"AkageMus

MuHIpoCcBeeHus
Poccun"

bubanoreka [JOK
https://m.edsoo.ru/ff0
9fela

2.4.

QHCKTPOMBIHI/ITHEUI
HUHAYKOUA

OmnbiTel Dapajest.
SBnenue
AIEKTPOMATHUTHOH
nHaykuuu. Ipasuio
Jlenna.
DNIeKTpO-TeHepaTop.
Crioco0b1
MOJTy4EHUS
3JIEKTPUUYECKOI
SHEPTUHU.

DNeKTPOCTaHIUU
Ha BO30OHOBIIIEMBIX

https://resh.edu.ru/

®dusuka, 8 kinacce,
O AOY 110
"AKkageMus

MuHIIpOCBeIeHHS
Poccun"

bubaroreka [JOK
https://m.edsoo.ru/ff0
9fela
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|

HNCTOYHHUKAX SHEPT U

HToro no pa3zneny 37 37
Pe3epBHbBIE Yachl/ 3 3
HTorosoe noBropenue
OBUIEE KOJIMYECTBO 68 68
YACOBIIO
ITPOITPAMME
9 KJIACC
Ne HaumenoBanue Kosmyecrso | Koamuecrso IIporpammHuoe Iudpossbie/
n/m pa3iesioB M TeM ‘1acos ‘1acos coliep:kaHue IeKTPOHHbIE
no ®PII no PII
yueOHOro oOpa3oBaTejbHbIE
npeaMera pecypcbl
Paznea 1. Mexanudeckue siBJIeHUA
1.1. Mexaungeckoe 10 10 MexaHuueckoe https://resh.edu.ru/
JBUKCHHUC.
ABIGKCHHC I MarepuasibHas TOUYKa. ®dusuka, 9 kimacc,
CII0COOBICro Cucrema orcuéra. | ®I'AOY JI1O
OIUCAaHU OTHOCHUTENHHOCTh "Akanemus
MEXaHUYECKOI0 MunnpocseleHus
JABUXKCHUA. Poccun"
PaBHOMepHOE
MPSAMOJIMHENHOE Bu6norexa [JOK
JABIDKCHHC. https://m.edsoo.ru/ffo
HepaBHomepHOE P
IPSIMOJIMHEIHOE 9tela
IBIDKCHHE.

Cpeassis 1 MrHOBEHHast
CKOPOCTh TeJIa IpH
HEPaBHOMEPHOM
JIBU>KEHUH. Y CKOpPEHHE.
PaBHOycKkOpeHHOE
HIPSIMOJIMHENHOE
nemwxenne.  CBoOoaHOE
MajicHue.

OTMBITE Tamunes.
PaBHOMepHOE NBWKEHUE
10 OKPY>KHOCTH.

[lepuon " qacToTa
oOpamenus. JInneiiHas u
YTII0Bast CKOPOCTH.
LentpocTpeMuTensHOE
YCKOpEHHUE
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1.2.

B3aumonericTue
TENI

20

20

IlepBrrit 3aKOH
HrerotoHa. Bropoit
3aKOH Herotona.
Tperuit 3aKOH
HproroHna. IIpuHuun
CYIIEPIIO3UITUH CHIL.
Cuna ynpyrocTtd. 3akoH
I'yka. Cuma TpeHuS:
cuia TpEeHUs
CKOJIEXKEHHS, cuia
TPCHUS TOKOs, JIPyrue
BUJBI TPCHUA.

Cua TSOKECTH B 3aKOH
BCEMUPHOI'O TATOTCHUS.
YckopeHne CBOOOIHOTO
TaICHUS. JIBmkeHue
wraneT Bokpyr CoiHia.
[lepBas

KOCMHYECKasi CKOPOCTb.
Hesecomoctb u
Heperpy3KH.
PaBnoBecue
MaTepUAILHOW  TOYKHU.
AOGCOIIIOTHO TBEpIOE
TEJO. PaBHOBecue
TBEPIOTO Tena c
3aKpETUIEHHOH OCBIO
BpaIlCHUS. MomeHT
CHUIBL.

LeHTp TsKECTH

https://resh.edu.ru/

dusuka, 9 kmacc,
drAOY JI10
" AKazieMust

MuHnpocBeneHus
Poccun"

Bbubmoreka [TOK
https://m.edsoo.ru/ff0
9feOa

1.3.

3aKoHBI
COXpaHEHHUs

10

10

Wmnynec Tena.
N3menenue
nMIyiasca. Mmmynsc
CUJIBL.3aKOH
COXpaHEHUsI
HMITYJIbCA.
PeaktuBHOE
JIBUYKEHUE.
Mexanuyeckas
paboTa U MOIIHOCTE.
PabGoTa cui1 TsoKecTH,
YOPYTOCTH, TPEHUSI.
CBsI3b 2HEprUH U
paboTHI.
[TorenunanpHas
SHEprus Tena,
MIOJHSTOTO Haj
MTOBEPXHOCTHIO
3eMJIN.
IToreHnnmanbHast
SHEPTUs CKATOU
MPYXUHBI.
Kunernueckas sHeprus.
TeopeMa 0 KUHETHYECKOM
SHEpPruu. 3aKOH

COXpaHeHHﬂMeX&HPI‘IeCKOfI

SHEPTUU

https://resh.edu.ru/

®dusuka, 9 Kiacce,
O AOY 110
"AxanemMust

MusnnpocsenieHus
Poccun"

Bbubmuoreka ITOK
https://m.edsoo.ru/ff0
9fela

Hroro nmo pasageay

40

40

Pa3gen

2. MexaHn4eckne KoJ1e0aHus H BOJTHbI

2.1.

Mexannueckue
KoJIeOaHus

7

7

KonebarensHoe
nwkenne. OCHOBHBIE

https://resh.edu.ru/
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XapaKTePUCTHKH
KOJIEOaHU: epuo,
4acTOTa, aMIUIHTY/IA.
MaTremMaTH4eCcKui u

MPYKUHHBIH MasTHHUKH.
[IpeBpamienue >HEPrUH
npu KoJsie0aTeIbHOM
JIBIDKCHUH.
3aryxaromue
KoJIe0aHusI.
Brinyxennsie
Konebanus. PezoHaHc

®dusuka, 9 kiacc,
OI'AOY JIIO
" AKaieMHust

MusnnpocsenieHus
Poccun”

Bubmuoreka ITOK
https://m.edsoo.ru/ff0
9fela

2.2. Mexaanueckue 8 8 MexaHuyeckue BOJIHBI. https://resh.edu.ru/
BOJTHBL. 3BYK Croiicrsa

MeXaHHueckux  BonH. | dwusmka, 9 knacc,
[IpononeHEIE U OrrAOY 110
MOIIEpEYHbIE BOJIHBI. "AkageMus
Himna BOJIHBI 1 | MuHIpOCBEIIECHUS
CKOPOCTh €€ | pocenu”
pactpocTpaHeHHsL.
MexaHI/ItIeCKI/IC BOJHBL | Buamrorera [OK
B TBCpIOM Tere, https://m.edsoo.ru/ff0
ceificMrYIecKkre BOJTHBI.
3Byk. I'poMKOCTh 3ByKa 9fela
u BBICOTA TOHA.
Otpaxenue 3BYKA.
Wndpassyk "
YIBTPa3BYK

HToro no pa3neny 15 15

Pa3nen 3. DieKTpOMarHuTH

0€ 110JI€ " 3JICKTPOMAI'HUTHBIC BOJTHBI

3.1. DIEKTPOMAarHUTH 6 6 DJIeKTPOMArHUTHOE https://resh.edu.ru/

oe mmoJie.
ONeKTpOMarHUTHBIE ®dusuka, 9 kacc,

IIoJIE U
BOJIHBI. Or'rAOY IO

SJICKTPOMAaruuTH CaoiicTBa " AkanemMust

BbIC BOJIHBI 3JICKTPOMArHUTHBIX MI/IHHPOCBCH.ICHI/IH
BOJIH. [lIxama Poccuu”
JIIEKTPOMATHUTHBIX
BoJiH. Mcrionbs3oBanue BuGnorexa [[OK
ICKIPOMATHHITHDBIX | htiys: //m. edsoo.ru/ffo
BOJH JUIS  COTOBOIf
CBSI3M. 9fela
DneKTpoMarHuTHas
npupoIa CBETa.
CkopocTb cBeTa.
Boanosbie CBOICTBa
cBeTa

HToro no pa3ueny 6 6
Pa3nen 4. CBeToBbI€ SIBJICHHS
4.1. 3aKOHBI 6 6 JlyueBast MOJEIb CBETA. https://resh.edu.ru/

pacnpocTpaHeHUsI
CBETa

Wcrounuku cBera.

IIpsimonuueiiHOE
pacnpocTpaHeHHe
CBeTa. 3aTMeHUs
Comnua u  JlysslL
OTtpaxeHnne CBeTa.
[Tnockoe 3€pKaJo.
3axkoH OTpakeHUs
cBeTa.

IIpenomnenune  cBera.
3aKOH  TPETOMJICHUS
CBeTa. ITonnoe
BHYTPCHHEE OTPAXKECHUE

®dusuka, 9 kiacce,
A0V 110
" AKaieMHus

MuHnpocseeHus
Poccun”

bubanorexa [JOK
https://m.edsoo.ru/ff0
9fela



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

cBera. Mcmomp3oBaHme
[IOJIHOTO BHYTPEHHETO

OTpakeHHs B
ONTHYECKHUX
CBETOBOJIaX
4.2. JIVH3EI U 6 6 Junza. Xox ayueir B | https://resh.edu.ru/
OIITHYECKIE JIUH3E. OnTudeckas
HPUGOpHL cucreMa (potoammapara, | dwusuka, 9 Knacc,
MHKPOCKOTIa n | ®IrAOY AI10
Tejieckona. Inma3  Kak "AkageMus
OIITHYCCKAdaA CUCTEMA. MI/IHHpOCBeH.IeHI/I}I
bauzopykocts 1 | pocemn”
JAJTbHO30PKOCTh
bubnnorexa [JOK
https://m.edsoo.ru/ffo
9fe0a
4.3. | Paznoxenue 3 3 Pasnoxenne Gemoro | https://resh.edu.ru/
Oenorocsera B ceera
CHIeKTp B cmekrtp. Omprtel | ®uswmka, 9 Kiacc,
Heiorona.  Cnoxenune | ®I'AOY AIIO
CHEKTPAJIBHBIX LBETOB. " AKazeMust
HAucnepcust ceera MuHnpocBenieHus
Poccun"
Bbubnuoreka I[TOK
https://m.edsoo.ru/ff0
9fe0a
HToro no pazaeiny 15 15
Pa3nea 5. KBanToBbIe IBJICHUSA
5.1. | Ucnyckanue u 4 4 Oneitel Pesepdopaa u | https://resh.edu.ru/
OTJIOIIEHNE CBETA IUTaHeTapHasT ~ MO
ATOMOM atroma. Mogens atoma | dwusuka, 9 Kiace,
Bopa. OI'AOY IO
Ucnyckanue " " AKaJieMHust
NOTJIOIICHUE MuHnpocBenieHus
cBera atoMoM. KBaHThL. | pocopy"
JIunenyartelie CIEKTPEI
bubnnorexa [JOK
https://m.edsoo.ru/ffo
9fe0a
5.2. Crpoenue 6 6 PagroakTHBHOCTS. https://resh.edu.ru/
ATOMHOTOSLIpa Anbda-, Oeta- U ramma-
n3nyuaeHus. CTpoeHue dwusuka, 9 kiace,
aTOMHOTO Si7pa. Or'AOY IO
Hyxnonnas moznens " AkazieMust
aTOMHOTO sipa. M3oTomsl. | MunmnpocsereHs
PaanoaktuBHbIE Poceuu”
npeBpameHus. [lepron
rnoJjrypacrnaga aTOMHBIX Bubnuoreka I_[OK
Anep https://m.edsoo.ru/ff0
9fe0a
5.3. SnepHbie peakiyuu 7 7 SnepHble peakiy. https://resh.edu.ru/

3aKOHBICOXPAHCHUS
3apsiJOBOTO M MacCOBOTO
yucesl. DHEPrus CBA3U
aTOMHBIX siiep. CBs3b

®dusmka, 9 kiacc,
O A0V 110
" AKaieMHAs
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MAacChl ¥ SHEPTHU.
Peaxkuuu cunTesa u
JIETIEHUS SIep.
HcrouHuku sHepruu

ConHuan 3BE31. SnepHas

sHepreTuka. JledcTBus

MuHnpocseleHus
Poccun”

bubanorexka [JOK
https://m.edsoo.ru/ff0
9fela

panroaKTHBHBIX
W3ITy4eHU I
HA YXUBbIE OPraHU3MBI
Hroro nmo pasgeay 17 17
IloBTOpHUTENBbHO-0000 A0 IIIUI MOYJIb
[ToBTOpEHUE 9 9 Cucremaru3zans u | https://resh.edu.ru/
1 06001IeHNEe 0bobmerme
MPEAMETHOTO dusuka, 9 Kiacc,
CONICpIKaHUA COJIEPYKAHUS U OTIBITA ®rAOY JITIO
Kypca IeATEIIbHOCTH, " AKaJieMHUS
dusnku 3a 7-9 MpHOOPETEHHOTO MHUHIpOCBemeH s
IPH  U3YYEHHH BCETO | pocepy”
KIIacChI Kypca ¢bu3uku
OCHOBHOTO 00Wero | Buemmoreka 11(0)'
00pasoBaHus, https://m.edsoo.ru/ffo
[Tonroroska K P
OCHOBHOMY 9tela
roCyAapCTBEHHOMY
9K3aMeHy 10 (u3uKe
JUTSL 00yJaroIIuXCs,
BEIOpABIINX 3TOT
y4eOHBIH
npeMeT
HToro no pa3neay 9 9
OBIIEE KOJIMYECTBO 102 102
YACOB I10

[NPOTPAMME
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