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PaccmoTpena v npuHsATA CorsnacoBaHo YTBepxaar
Ha 3acenganuu IIMO 3amecTUTeNb TUPEKTOpa [Tpuxazom
IIporokomn Ne 3 no YBP ot 31.08.2023 1. Ne 482
oT «28» aBrycra 2023 1. «30» aBrycra 2023 1. Jupextop
PyxoBoaurens HIMO
B. A. T'onuap C.T. CapenneBa IO.E. Conoseii
PABOYASA ITPOTPAMMA
IO ®U3UKE
cocrapjieHa Ha yposenb OOO na 2023/2024 y4eOublii roa
(BA30BbII YPOBEHD)

g 7-9 ximaccoB

KonuuectBo yueOHBIX Heleb: 34 Hemxeaun
KonumuectBo yacos:
Bcero: 238 yacos;
B 7 kitacce — 68 wuwacoB (2 uwaca B Hemeio),
B 8 Kimacce — 68 wacos (2 yaca B HeIENIO),
B 9 xiracce — 102 gaca (3 gaca B Hezemr0).
Padouas nporpamma no npeamery «@PU3NUKA» cocTaBjieHA HA OCHOBE:
- ®EJJEPAJIBHOM PABOYEN IMPOIPAMMBI no ®U3UKE (FA3OBBIN YPOBEHb) 1151 7-9
KJ1accos; -M, 2023
- Meroanueckux peKkoMeHaluii 00 0cCOOEHHOCTSIX MpernoJaBaHusi 00IIeCTBO3HAHUS B 00111€00pa3oBaTEIbHBIX
opranuzanusx Pecrryonuxu Kpeim B 2023/2024 yye6HOM roxy;
- IIporpammel Bocriutauust MBOY «SICIHIJI Ne 9y 2023/2024 y4ue6HbIi 1O, YTBEPKASHHOW MPUKA30M OT
24.08.2023 Ne 391.

IIpu peaau3zanuu nporpaMMsbl UCOJb3yeTcsl 000py10BaHNe TeXHONapka « KBaHTOpUYM.

Slara — 2023




MNOACHUTEJIBHAS 3AIIUCKA

[IporpamMma no pu3uke Ha ypOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs COCTaBlIEHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHOM
nporpammsl, npenctaBieHHbIX B PI'OC 00O, a Taxxec yu€Tom QenepaabHOi padoueit mporpaMmsl
BocnuTanus U Konnenmuu npenogaBaHusiyueoHoro npeamera «Ousuka.

Copep:xanue mporpaMMmbl 1Mo (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYyUHOI
IPaMOTHOCTH OOYyYaromMXCs M OpraHu3aluio u3ydeHuss (U3MKH Ha JAESITeIbHOCTHON ocHoBe. B
nporpaMme o (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOIO MpeAMEeTa B peanusalu TpeOOoBaHUN
®OI'OC OO0 k MWIAHUPYEMBIM JIMYHOCTHBIM M METalPEAMETHBIM pe3yJibTaTaM OOyUYCHHsI, a TaKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIErO
o0OpazoBaHusl.

[Iporpamma 1o (u3MKe ycTaHABIMBaeT paclpejaeieHne y4eOHOro MaTepualia 1o rojam
00ydeHus (1o KjiaccaM), MpeiaraeT MPUMEPHYIO MOCIEeI0BATEIbHOCTh U3YyYEHUs TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COICPIKAHMS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUJarOMIUXCSl.

[Iporpamma mo ¢u3mke paspaboTaHa € IENBI0 OKa3aHHWsI METOJMYECKOW MOMOIIM YYUTEIO B
CO3/1aHUU paboyuel MPOrpaMMBbI 110 YUEOHOMY IIPEIMETY.

HOEJIM U3YYEHUSA YYEBHOI'O KYPCA

®u3uka SBISETCS CHUCTEMOOOPA3YIOLIUM JJIsl E€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (DU3WYECKHE 3aKOHBI JIGKAaT B OCHOBE MPOIECCOB W SIBICHHH, HM3y4aeMBbIX XHUMHEH,
Ouosorueii, actpoHomued M (pusMueckol reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, [IPEIOCTaBIsIeT Hanbosee sicHble 00pa3libl MPUMEHEHUSI HAYYHOI'0 METO/1a MTO3HAHUS,
TO €CTh CII0C00A MOIYYEHHSI TOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 rIaBHBIX 33724 GU3HYECKOTO 00pa30BaHUs B CTPYKTYpE 0OIIEro o0pa3oBaHusi COCTOUT
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH U MHTEPECAK HayKe Yy 00yUJaroLIUXCsl.

WN3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MpeArojaraeT OBJIaJACHUE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO0 TPaMOTHOCTb!

Hay4YHO OOBSCHSATD SBJICHHUS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYyYHOI'O HUCCIIEOBAaHUS; MHTEPIIPETUPOBATh JaHHbIE U

HCIOJIb30BaTh HAay4yHbIE J10KA3aTelbCTBa
JUISI IOJTyY€HUS BBIBOJIOB.

Henu nzyyenust pusuku Ha ypoBHE OCHOBHOTO 0OIIIEr0 00pa3oBaHus onpeneiacHsl B Konmenm
npenofaBaHus yueOHoro mnpeamera «Duszmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Qenepany, pealu3yIOLIUX OCHOBHbIE O00II€00pa3oBaTeNbHbIE MPOTPaMMbl,  yTBEPKAEHHOMN
pemenuem Komnnernn MunucrepctBa npocsemienus Poccuiickoit denepanuu (mpotokod ot 3 gexadps
2019 r. Ne [TK-4BH).

Henu nzydyenust pusmku:

npuoOpeTeHne WHTepeca M CTPEeMJICHHs] OOy4Yaloluuxcs K HAyYHOMY HU3YYEHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIUICKTYaTIbHBIX H TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTAaBICHUA 0 HAYYHOM METOJie MO3HAaHUS U (OPMUPOBAHUE UCCIIEIOBATENHCKOTIO
OTHONICHUSI K OKPY>KAIOIIUM SIBIICHUSIM;

(hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KAaK Pe3ylbTaTa U3y4eHHUs OCHOB CTPOCHHS MaTEepPHH
U (yHIaMEHTAIIbHBIX 3aKOHOB (PU3UKH;

(dbopMupOBaHHE TPEICTABICHUNM O POJM (DU3WKU N7 Pa3BUTUS APYTUX €CTECTBEHHBIX HaVK,
TEXHHUKHU ¥ TEXHOJOTHH;

pa3BHUTHE TPEJCTABICHUN O BO3MOXHBIX chepax Oymymieil nmpodeccrHoHanbHON AesITeNbHOCTH,
CBSI3aHHOU C (PM3UKOMH, MOATOTOBKA K JIajbHeHIeMy 00y4eHHIO B 3TOM HarpaBlIeHUH.

JlocTikeHne PTHX Ielield MporpaMMbl 10 (DU3UKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
o0ecrieunBaeTcs pelieHrneM CIeIyIOINX 3a1au:



NpUOOpETeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHWYECKHX, TEIJIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpPUOOPETEHUE YMEHUH OMNKMCHIBATH W OOBACHATH (U3NYECCKHUE SIBJICHHS C HCIIOJb30BaHHEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHININX PAcYETHBIX 3a7ad C MCIOJIb30BAHUEM (U3UUCCKUX
MoOJIeNIel, TBOPYECKHUX M MIPAKTUKO-OPUEHTHPOBAHHBIX 3a]1ad;

pa3BUTHE YMEHHU HAOMIOAATh IPHPOJHBIC SBJICHUS W BBINOJHATH OIBITHL, Ja0OpaTOPHBIC
paboThI ¥ FKCIIEPUMEHTAIbHBIC HCCIICIOBAHUS C UCIIOIb30BAaHHEM U3MEPUTEIILHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThI ¢ HH(pOpMaIUer GU3MIECKOT0 COMIepKaHUS, BKIIOYast HHPOPMAITUIO
0 COBPEMEHHBIX JOCTIKCHHIX (PU3UKH, aHAINU3 U KPUTUYECKOE OllCHUBaHUE HH(DOpMaInH;

3HAKOMCTBO CO cdepamu Mpo(ecCHOHANBHON NeATeNbHOCTH, CBSI3aHHBIMU C (U3HKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha TOCTHIKCHUAX (DU3MUYCCKON HAYKH.

MECTO YYEBHOT' O KYPCA B YYUEBHOM IIVIAHE

Ha wusyuenune ¢usuku (6a30BbIi ypoBEHb) Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs
orBomutcss 238 wacoB: B 7 kimacce — 68 wacoB (2 waca B Hemenwo),B 8 kiacce — 68 vacos (2
yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B Hezeno).

[Ipemiaraemerii B mporpamme o (usuke nepedeHb I1a0OpaTOPHBIX PaOOT U OIBITOB HOCHT
PEKOMEHAATENbHBIN XapaKTep, YIUTENb JIeIaeT BEIOOP MPOBENCHHS JIAOOPATOPHBIX PA0OT U OIBITOB C
y4€TOM HHIMBHUIYaJbHBIX OCOOCHHOCTECH OOYYaIOIUXCs, CIUCKA ASKCICPUMEHTAIBHBIX 3aJIaHH,
npejJiaraéMbiX B pAMKaXOCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 10 (pHu3HKe.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®dusnka u e€ poib B NO3HAHUH OKPY:KaKOIIEro MUpa

®usznka — Hayka o mnpupoze. fBneHus npuponabl. DHU3MYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, YIIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeanuuHbl. M3mepenne pusndeckux BenuunH. Pu3ndeckue npuoopsl.
[TorpemHocTs n3MepeHuit MexnyHapoaHas cucTeMa €IUHMUII.

Kak ¢usmuka u apyrue ectecTBeHHbIE HAyKH M3y4aroT NMpuponay. EcTecTBeHHO-Hay4HbIM MeTo]
MO3HAHMS: HAOII0JeHNE, MOCTAaHOBKA HAYYHOI'O BONPOCA, BBIIBMKEHUE TUIIOTE3, AKCHEPUMEHT IO
MPOBEPKE THUIIOTE3, OOBIACHEHHE HabmomaeMoro siBjaeHus. Omnucanue QU3NUECKUX SBJICHUH C
ITOMOIIBIO MOJIETIEN.

Llemoncmpayuu
MexaHn4eckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
duznyeckre MpuOOPHI U MPOILIETypa MPSMBIX H3MEPEHUH aHATOTOBBIM H ITU(DPOBBIMIIPUOOPOM.

Jlabopamopmvie pabomul u onvimol

Omnpenenenue eHbI NEJICHUS IKaIbl K3MEPUTEIHLHOTO Mprbopa.

N3mepenue paccTossHAN.

N3mepenne 06bEMa JKUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoB MajbIX Tell.

N3Mepenne TeMneparypbl pyU NOMOIIM KUJKOCTHOTO TEPMOMETPA U JaTYUKATEMIIEPATYPHI.

[IpoBenenune uccnenoBaHus MO MPOBEPKE THUITOTE3bI: JATBHOCTh MOJETA IMIAPHUKA,ITYIIEHHOTO
TOPU30HTAILHO, TeM 0OJIbIe, YeM OOJIbIIe BHICOTA ITYCKA.

Paznen 2. [lepBoHayajibHbIE CBE/ICHUSI O CTPOCHHH BeleCTBA
CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MCPBhI. OHBITBI, AOKa3bIBAOIIHUE OUCKPETHOC
CTPOCHHE BEILIECTBA.



JIBr>keHue yactuil BemectBa. CBsA3b CKOPOCTH JABUKEHHUS YaCTUIl C TeMIepaTypoi. BpoyHOBCcKoe
nBuxkeHue, nud¢ysus. BzanMmoaelicTBue 4acTull BellecTBa: MPUTSHKEHUE U OTTAJIKUBAaHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOEHUE Ia30B, )KUJIKOCTEN U TBEPIBIX (KPUCTAINIMYECKHUX)
Ten. BzamMocBs3b MCXKIAY CBOMCTBaMH BCIICCTB B PA3HBIX AarperarHbIX COCTOAHUAX W HUX
ATOMHO-MOJICKYJISIPHBIM CTpoeHHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Llemoncmpayuu
Hab6mronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6mronenue nuddysun.
HaGmonenue sBieHmiA, 00BSCHSIOMUXCS MPUTSHKEHUEM WIH OTTATKUBAHHEMYACTHIT BEIIECTBA.

Jlabopamopmwvie pabomul u onvimol
OreHKa 1MaMeTpa aToMa METOJIOM PSIOB (C MCIob30BaHUeM (oTorpaduii). OmbITH 110
HAOJIIOACHHUIO TETJIOBOTO PACIIMPEHHS Ta30B.

OnBITH 11O 06Hapy>KeHmo ILCIZCTBHH CHJI MOJICKYJIAPHOTI'O IIPUTSXKCHU.

Paznen 3. /IBu:keHHe M B3aUMO/IeiicTBHE TeJl

Mexanuueckoe aBMkeHue. PaBHOMepHOe U HepaBHOMepHOe aBuxkeHHe. CkopocTb. CpemHsis
CKOpPOCTb IIpY HEPaBHOMEPHOM JBM)KCHHUH. PacuéT myTu ¥ BpeMEHHU JIBUIKEHUS.

SIBnenne uHepuuu. 3aKOH MHEpUMM. B3aummopneicTBue Ten Kak NPUYMHA U3MEHEHHS CKOPOCTH
IBUKEHUS Ten. Macca kak Mepa uMHepTHOCTH Tena. IlinoTHocTe BemecTBa. CBsA3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JUHHIIE 00bEMA BEILECTBA.

Cuna Kak XapakTepuCTHKa B3aumonencTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI0 JUHAMOMETpA. fIBjieHHE TATOTEHUs U cuia TshkecTH. Cuila TSHKECTH Ha JPYIrHx
wianerax. Bec tenma. Heecomoctb. CriokeHHe CHJI, HalpaBiICHHBIX [0 OJHOW MPSAMOM.
PaBnogeiictByromas cuii. Cuna tpenus. TpeHue CkojibKeHUs U TpeHue Mokos. TpeHue B npupojae u
TEXHHKE.

Llemoncmpayuu
HalGmronenne MmexaHn4deckoro ABKeHus Tena. Mamepenue
CKOpPOCTH MpsiMONIMHEITHOTO ABMKeHus. Habmonenue
SIBJIEHUSI UHEPLIH.
Habmonenne usmMeHeHust CKOpOCTH MpH B3auMo/ieiicTBum Ten.CpaBHEeHHE
Macc Mo B3aUMOJICUCTBUIO TE.
CnoxxeHue cuil, HalpaBJIEHHBIX 110 OJTHON MPSAMOIl.

Jlabopamopuvie pabomul u onvimol

Omnpenenenne CKOPOCTH PABHOMEPHOTO JIBUKECHUS (IIapUKa B KHUIKOCTH, MOJICIH
AJIEKTPUYECKOTO aBTOMOOMIISL U TaK J1ajiee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBXEHHUS OpyCcKa WIIH IMIapuKa 10 HAKIIOHHONTUTOCKOCTH.

OmnpeneneHne MIOTHOCTH TBEPIOTO TeTIA.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsHKEHUs (AedopMaliii) mpy>KUHBIOT
MIPUJIOKEHHOMN CHUIIBI.

OmnBITHI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca TeJlan XapaKkTepa
COIPHUKACAOLINXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, )KMIKOCTEN U ra3oB

Hasnenue. CrniocoObl yMeHbIIEHUSI U YyBeIMYeHHUs naaBieHus. JlaBieHue rasa. 3aBUCHUMOCTH
JaBJIeHUs Taza oT o0béMa, Temmeparypsl. [lepenada mgaBineHUs] TBEPABIMH TeJIaMM, XHUIKOCTSIMHU U
razamu. 3akoH Ilackans. [TneBMaTuyeckre MamuHbl. 3aBUCUMOCTD JIABJICHUS JKUAKOCTH OT TIYOUHBI.
I'uppocrarnueckuit napanokc. Coobuiaromuecs cocyabl. [ MapaBmuueckue MeXaHU3MBbl.

Atmochepa 3emmm u armocdepHoe naBieHue. [IpUUMHBI CYIIIECTBOBAHMS BO3IYIIHON
obomouku 3emnu. OmnbiTr Toppuuermu. M3mepenue armocdepHOro maBieHHs. 3aBUCHUMOCTD



aTMOC(EpHOro AABJIEHHSI OT BBICOTBHI Haja ypoBHeM Mops. [Ipubopsl st u3MepeHus: aTMoc(hepHOro
JABJICHUS.

JlelicTBUE MHUIKOCTH U raza Ha NOrpyKEHHOE B HUX TeJo. BrliTasnkuBaromas(apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUS raza OT TEMIIEPaTyphl.

Ilepenaya naBneHus KUIAKOCTHIO U ra30M.

Coo01marommecst COCy/Ibl.

I'mapaBnuueckuit mpecc.

[IposiBnenue neicTBust aTMOChEpPHOro 1aBICHUS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CUJIBI OT 00bEMA MOrPYKEHHOM YacTH Tella UINIOTHOCTH
KUJKOCTH.

PaBencTBO BBITaJ'IKI/IBaIOH_[eﬁ CHUJIbI BECY BBITECCHCHHOM KHUAKOCTH.
YcnoBue niaBaHus Tell: MIaBaHUE UITH MOTrpy>KEHUC TCJI B 3aBUCUMOCTHUOT COOTHOILLICHU
IUIOTHOCTEH Tejla U KHUIKOCTH.

Jlabopamopuvie pabomul u onvimsl

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTrpYKEHHOM B KUAKOCTb YacTH
Tena.

OrnpezenieHne BBITAIKUBAIOIICH CHIIBI, JEUCTBYIOIIEH Ha TeNo, MOrPYXKEHHOEB )KUIAKOCTb.

[IpoBepka HE3aBHCMMOCTH BBITAIKHUBAIOIIEH CWJIbI, JECUCTBYIOLIECH HAa TEJNO B KUIAKOCTH, OT
Macchl Tela.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, JAEWCTBYIOIIEH Ha TEIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH T€Ja U OT IMJIOTHOCTHXKUIKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHME JIOAKM U ONpeAcieHue €€
Ipy30I0ABEMHOCTH.

Pa3nen 5. PaGoTa u MomHOCTb. JHEprus

Mexanunueckas padota. MOIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAakKJOHHAas IUIOCKOCTh. [IpaBmio paBHOBecHsl pblyara.
[TpumeHeHne mpaBuia paBHOBECHUS pblyara k OJoKy. «3omoTtoe npaBuio» MexaHuku. KIIJ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Knnerndeckasi u notreHuuanbpHas sHeprus. [IpespaienueonqHoro suia
MEXAHNYECKON SHEPIUH B IPYTOi. 3aKOH COXPAHEHUS DJHEPTUHU B MEXAHHUKE.

Jlemoncmpayuu
[TpuMeps TPOCTHIX MEXAHU3MOB.

JlabopamopHwvie pabomol u onvimol
Omnpenenenne pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM JIBUKCHUU TEJIAINo TOPU30HTATIBLHON
MIOBEPXHOCTH.

HccnegoBanue YCHOBI/Iﬁ paBHOBECHS pbIdara.

N3mepenne K11/ HakIOHHOM MIIOCKOCTH.
N3ydenune 3ako0Ha COXpaHEHUSI MEXaHUYECKON YHEPTHUM.

8 KJIACC

Pa3znen 6. TensioBuIe ABJICHUSA

OCHOBHBIE TOJIOKEHHS MOJICKYISIPHO-KHHETHUECKOW TEOPUH CTPOCHHs BemiecTBa. Macca u
pasMepbl  aTOMOB W MoOJieKyl.  ONbITBl,  TOJATBEPXKIAIONIME  OCHOBHBIC  IOJIOKCHUS
MOJICKYJISIPHO-KMHETHUECKOW TCOPHH.



Mopenu TBEPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSIHMUM BemiecTBa. Kpucramimdeckue u
amop¢Hbie Tenma. OOBSICHEHUE CBOWCTB Ta30B, KUIKOCTEH M TBEPIABIX TEJN HA OCHOBE MOJOKEHUH
MOJIEKYJIIPHO-KHHETUYECKOU Teopun. CMaunBaHUEU KaMWLISpHBIC sIBJICHUs. TerioBoe pacuiupeHue u
cKaTHe.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBMXKEHHUS YacTull. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUS BHYTPEHHEH SHEPruu: TeIuionepeaada u coBepiieHrue paboTsl. Busn
TEIJIONEPEIauu: TEIIONPOBOJAHOCTh, KOHBEKLIUS, U3IIyYCHHE.

KonunuecTtBo TemnoTel. YenbHass TEIUIOEMKOCTh BeEIIECTBA. 1emIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro OamaHnca. [lmaBrieHue W OTBepJCBaHUE KPUCTALTHYCCKHX
BElIEeCTB. YAeibHas TeruioTa riasieHus. [lapooOpasoBanue u kongeHcauus. Mcnapenue. Kunenue.
VYaenpHas TeIuioTa mNapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMochepHOoro
JIaBJICHUSL.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeIbHas TEIIOTa CTOpaHusl.

[Tpunnuns! padotel TernoBbix aAsurareneit K11/ remnosoro asurarens. TemnioBsie IBUTaTeNd U
3allMTa OKPYKAIOIIEH Cpelibl.

3aKoH COXpaHEHUS U MPEBPAIICHUSI JHEPTUHU B TETUIOBBIX MTPOIIECCAX.

Jlemoncmpayuu
Ha6rotenne OpoyHOBCKOTO IBFKCHUS.
Ha6monenue nuddysum.
HaGurotenue siBIeHU CMauyuBaHUs M KaMWUIPHBIX siBiieHuid. Habmonenue
TEIUIOBOT'O PACIIMPEHUS TEII.
N3menenne naBiaeHus ra3a Mpu M3MEHEHUHM 00bEMa U HarpEBaHUH WIIMOXJIAKICHHUH.
[IpaBuna usmepeHus remneparypsl. Buabl
TeIIonepe1ayu.
OxJtaxkieHre npu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiieHn padoThl BHENTHUME criiamu. CpaBHEHKE
TETIOEMKOCTEN Pa3INYHbIX BEIIECTB.

Habmronenne xumneHus.
HaGumro1eHne mocTossHCTBA TEeMITepaTyphl IIPH TUTABIICHUH.

Mopaenu TenJIOBLIX IBUTaTENICH.

Jlabopamopnwvie pabomol u onvimol

OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO NPUTSKEeHUS. OTIBITHI 110

BBIPAIIMBAHUIO KPUCTAJJIOB [TOBAPEHHOM COJIM WX caxapa.

OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHSI Fa30B, JKUIKOCTEH U TBEPIBIX TEI.

Onpenenenue 1aBIeHNs BO3AyXa B OasIOHE MINPHIIA.

OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD JAaBJIEHUS BO3yXa OT 00bEMa U

OnbITH 0 HAOMIOACHUIO TEMJIOBOTO PACHIMPEHMS Ta30B, KUAKOCTEH M TBEPMBIX TEI.
HarpeBaHus WIK OXJIAKICHUS.

[IpoBepka runoTe3s! JIMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIOMKA JKUIKOCTUB TEPMOMETPUYECKOM
TpyOKe OT TeMIEepaTyphbl.

Habmtonenne u3mMeHeHus: BHyTpEeHHEH SHepruu Teja B pe3ysbTaTe Terionepe1aunu paboTsl
BHEIIIHUX CHJI.

HccnenoBanue sBieHUs TEMJIO0OMEHA IPHU CMEIIMBAHUU XOJOIHOW U rOpSYEHBOIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MPU TEMI000MEHEC HarpeThIM
METAJUIMYECKUM UIMHAPOM.

Ornpenenenue yneapHON TeToEMKOCTH BemiecTBa.icenenoBanue

Iporecca UCIapeHusl.



Onpenenenne OTHOCUTENBHON BIAKHOCTH Bo3ayXa.OmNpenencHue
yI€IbHON TETUIOTHI INIABJICHUS JIbAA.

Pa3znen 7. DnekTpryecKkue 1 MATHUTHBIE SIBJICHUS

Onektpuszanus Ten. J[Ba poja 3EKTPUYECKUX 3apsAloB. B3amMopaeicTBhe 3apsKEHHBIX Tell
3akoH KyioHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsUKEHHBIX TEJ OT BEJIWYUHBI 3apsAloB U
pacCTOsTHUS MEXKy TelaMu).

Onexrpuueckoe mnoine. Hanpsx€HHOCTh anekTpuyeckoro nois. llpuHuun cynepno3unuu
IIEKTPUYECKUX 0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snekrpuueckux 3apsiaoB. DJIeMEHTApHBIA 3JeKTpuyeckuit 3apsa. CTpoeHue aroma.
[IpoBOAHMKY U TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKA. MICTOUHUKHU TOCTOSTHHOTO
ToKa. JIeHCTBUS 3IEKTPUYECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUYECKUIl TOK B
KUJKOCTSAX U ras3ax.

Onektpuyeckas 1enb. Cuiia Toka. DiekTpruueckoe HanpsbkeHue. COnpOoTUBIEHUE MPOBOJHUKA.
VnenbHoe comnporuBieHUe BemecTBa. 3akoH Owma s ywyactka uenu. IlocnmepoBarenbHoe U
IapaJuIeJIbHOE COCUHEHNE IIPOBOIHUKOB.

PaGora u MomHOCTH 3nekTpuyeckoro Toka. 3akoH J[xoyns—JleHna. DnexkTpuyeckue Henu |
NOTPEOUTENH IEKTPUUECKOH 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHbIE MarHuThl. B3aumonelcTBUE IMOCTOSIHHBIX ~MarHUTOB. MarHutHoe MoJe.
MarunuTtHoe nojie 3eMJIM U €ro 3HaYeHHWe JJiA KU3HU Ha 3emie. OneiT DpcTena.

MarautHoe Tojie 3JIEKTPUYECKOro Toka. [IpuMeHeHue »JIeKTpOMarHuTOB B TexHHKe. J[leiicTBue
MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM. DIEKTPOJBUIATENb MOCTOSHHOTO TOKa. Mcmonb3oBaHue
AIIEKTPOABHUTaTENCH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  ®apanes.  SIBneHue  3neKTpoMarHUTHOM — uHaAyKuuu.  IlpaBuno  Jlenua.
Onektporedeparop. CrnocoObl  MOTYyYEHUS  DJIEKTPUUECKOM JIHEPruu. JNEKTPOCTAHIIMH  Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jlemoncmpayuu
DneKkTpu3aIus Tell.
JIBa pozia 3EKTpUUECKUX 3aps/I0B U B3aUMOJICUCTBUE 3apsIKEHHBIX TEJL. Y CTPOMCTBO U IEUCTBUE
3JIEKTPOCKOMA.
DneKkTpocTaTu4ecKast MHAYKIIHS.
3aKOH COXpaHEHUs JIEKTPUUECKHX 3apsAI0B.
[IpOBOIHUKY W TUATEKTPUKH.
MoaenupoBaHH€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO 1o IcTOUYHNKN
MMOCTOSIHHOTO TOKA.
JlelicTBUS 2IIEKTPUYECKOTO TOKA.
DIEeKTPUUYECKHUI TOK B dKUJKOCTH.
I"a30BbIit pa3ps.
H3Mepenne cuiibl TOKa aMIIEPMETPOM.
H3MepeHne 3IeKTpHUYeCKOro Hanps>KeHus: BOJIbTMETpoM. PeoctaT u
MarasuH COIPOTUBIICHUM.
BzanmopeiicTBre TOCTOSHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIFOCOB MarHuTa. MoienupoBanme
MarHUTHBIX IOJEH MOCTOSHHBIX MarHUTOB.
OmneIT Opcrena.
MarnuTHoO€ 1oje Toka. DIEeKTPOMarHur.
JlelicTBME MarHUTHOTO MOJISL HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKA.



HccnenoBanue SBIEHUS AIEKTPOMarHuTHOM nHAYKIMK.OnbiTel Dapanes.
3aBUCUMOCTD HAINpaBJICHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUS.
DneKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopmvie pabomoul u onvimsl
OnbITHI 110 HAOIIOICHUTO JIEKTPU3AIIMHU Tl HHIYKITUEH U TIPU CONMPUKOCHOBeHUU. ViccreoBanme
JEUCTBUS SJICKTPUIECKOTO MOJISI Ha POBOJIHUKHU U TU3JIeKTpuku. COOpKa U poBepKa pabOThI
ANEKTPUUYECKON LIETH TTOCTOSIHHOTO TOKA.
W3mepenue u peryimpoBaHue CHUIIBI TOKA.
W3mepenue u peryupoBaHie HApsHKSHUSI.
HccnenoBanme 3aBUCUMOCTH CHITBI TOKA, UIYIIETO Yepe3 Pe3UCTOP,0T COMPOTUBIICHUS
PE3UCTOPA U HATIPSKEHUS Ha PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIEKTPUYECKOIO CONPOTUBIICHUANIPOBOJIHUKA OT €r0
JUITMHBL, IIJIOIIAIM IIOIIEPEYHOT0 CEYEHMS U MaTepHaIa.

[IpoBepka npaBuia CIOKEHUs HANPSKEHUM MPU MTOCIEI0BATEIbHOM COCIHMHEHUUABYX
PE3UCTOPOB.

IIpoBepka npasuia Juist CUiIbl TOKA IIPY NAapajuIeIbHOM COEIUHEHUH pe3ncTopoB.OnpeneneHue

paloThI AEKTPUUECKOr0 TOKA, UAYILET0 Yepe3 Pe3UcTop.

Onpenenenne MOIHOCTH IEKTPUUYECKOT0 TOKA, BblIEIsieMoi Ha pe3uctope. MccnenoBanue

3aBUCHUMOCTH CHJIbI TOKA, MAYILErO Yepe3 JaMIIOUKY,
OT HANPSKEHUSI HA HE.

Onpenenenue KII/] narpeBaTens.

HccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MArHUTOB.

M3yueHnne MarHuTHOIO MOJIS NOCTOSIHHBIX MAarHUTOB IIPU UX OOBEAMHEHUH UPA3JCIICHUH.

HccnenoBanue neicTBYS SJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITBl,  EMOHCTPUPYIOIIHE 3aBUCUMOCTD CWJIBI  B3aUMOJACHUCTBHUS KaTyIIKUC
TOKOM M MarHuTa OT CHUJIbI TOKA W HAIIPaBJIEHNUs TOKA B KATYILKE.

N3yuyenue neicTBUS MarHUTHOTO 110JIS HA IPOBOJHUK C TOKOM.

KoHncTpynpoBanue u uzydenue paboThl 3J€KTPOJBUTATES.

N3mepenue KIIJ] anexTpoaBurareabHOM yCTAaHOBKH.

OnBITHI 10 UCCIIEAOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUU: UCCIIEJOBAaHUEU3MEHEHUH
3HAQ4YEHMS U HANPABIICHNUs UHAYKIIMOHHOIO TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHHSA

Mexannueckoe nBHkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTB
MEXAHUUYECKOTO  ABW)KEHHA. PaBHOMepHOe  mnpsiMoinuHenHoe  JBHkeHue. HepaBHomepHoe
pSIMOJIMHENHOE ABMKeHNEe. CpelHsAs 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOyckopeHHOE npsiMosinHeiiHOe nBukeHne. CBoOOIHOE MaeHHe.
Onbrtel ["anunest.

PaBHOMepHOE JBWXKEHHME 10 OKpYyXHOCTH. [lepuox u uactoTa oOparueHus.
JIuneitHas u yrinoBas CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHUE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH HeroroHa. Tpermit 3akoH HbroToHa.
[IpuHIMI Cynepno3unyu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHUS, CHJIA TPEHUS IMOKOS,
JpyTue BUJIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEeHHe CBOOOIHOro majaeHus. J[BuxeHue
ianeT Bokpyr Comnnua. [lepBas kocmuueckas ckopocTs. HeBeCOMOCTh U eperpysKu.



PaBHOBecue martepuanbHON TOUkKH. AOcCOmMOTHO TBEpPIOE Teno. PaBHoBecwe TBEpHOro Tena ¢
3aKpeIUIEHHON OCBIO BpaleHus. MOMeHT cuibl. LIeHTp TsKecTH.

Nmnynec Tenma. M3meHnenue wummynbea. Mmnynbe cuiibl. 3akOH COXpaHEHMs] HMMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanunueckasi paboTa 1 MOITHOCTh. PaboTa cui TsKecTH, ynpyrocTs, TpeHusi. CBA3b SHEPTHU U
pabotel. IloTeHuManbHass 3HEpPrus Tena, MOJHATOrO HAJ IOBEPXHOCTHIO 3eMiu. [loTeHiumanbHas
SHEprus cxarod npyxuHel. Kunernueckas sHeprus. Teopema 0 KMHETHYECKOM HHEPrUM. 3aKOH
COXPAHEHHUsI MEXaHUYECKOU DHEPIUH.

Jlemoncmpayuu

Habmo1enne MexaHn4eCcKoro JBIKECHUS Tella OTHOCUTEIBHO Pa3HBIX TN OTCUETA.

CpaBHeHMe NyTel U TPACKTOPUHN JBUXKEHUS OJTHOTO U TOTO K€ Tella OTHOCUTEIbHOPA3HbIX TEJ
OTCUETa.

N3mepenne cKopoCcTy U yCKOPEHUS IPSMOJIMHENHOTO ABMKeHUs . MccnenoBanue

MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmroienue nBu>keHus Tena mo OKpy>KHOCTH.

HaGirotenne MexaHW4eCcKuX SIBJIICHUH, IPOUCXOIANINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTEIIbHO KaOWHETa(pU3UKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAcChl Tea U JEHCTBYIOIIEH HA HETO CHUJIBI.

HalGmronenue paBeHCTBA CHJT TIPH B3aUMOJICHCTBUU TEJI.

N3Menenue Beca Tena npu yCKOPEHHOM JBHKCHUU.

[lepenaua ummnynbca npu B3auMOACHCTBUU TE.

[IpeoOpazoBaHus SHEPTUH ITPU B3AMMOICHCTBHH TEJI.

CoxpaHeHHe UMITYJIbCa MPU HEYNPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne uMIysabca Ipu a0COTOTHO YIPYTrOM B3aUMOICHCTBUU.

HaGmronenne peak THBHOTO JIBUYKEHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM MaCHHH.

CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU JIBUKEHUHU Teja MO AeHCTBUEMIIPYKUHBI.

Jlabopamopuvie pabomul u onvimol

KoHcTpyupoBanue TpakTta JUIsl pa3roHa U JaJbHEHIIero paBHOMEPHOTO JBM)KEHUS IIapuKa WIN
TEJICKKH.

Omnpenenenue cpelHel CKOPOCTU CKOIBKEHHUsT OpycKa WM JBM)KEHUS IIapUKaro HaKIOHHOH
IUIOCKOCTH.

Omnpenenenre yCKOpeHUs Tejla MPU PaBHOYCKOPEHHOM JIBUXKEHUH MO HAKIIOHHOW IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBIKEHHH 0e3
HayalbHOM CKOPOCTH.

IIpoBepka rUNOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBMXKEHMM 0€3 HadyaJbHOM CKOPOCTH IyTH
OTHOCATCS KaK psAJl HEUETHBIX YUCEl, TO COOTBETCTBYIOIINE IPOMEKYTKUBPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMaJIbHOTO/ABICHHUS.

Onpenenenne ko3 UIMEHTa TPEHUS CKOIbKEHHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM JIBUYKCHUH TEJIAINo TOPU30HTATHLHON
TIOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTrOCTH HpU MOABEME Ipy3a C HUCHOIb30BAaHUEM
HETOABIKHOTO U TIOABMKHOTO OJIOKOB.

I/I3y‘-ICHI/IC 3daKOHAa COXpaHCHUSA JHCPTUH.

Pasznea 9. Mexannueckue K0Je0aHUs M BOJIHBI
Konebarenproe nBmwkeHue. (OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWH: TMEpHOJ, dYacToTa,



amIuTya. MaTeMaTH4ecKuil U MPY>KUHHBIA MasTHUKH. [IpeBpalienne sHepruu mpu KojedaTeTbHOM
JBHKECHUH.

3aryxaromme kojeOaHus. BbiHyxIeHHble KkoneOaHus. Pe3onanc. MexaHWYeCKHE BOJIHBL
CpolicTBa MexaHW4YecKuX BOJIH. l1IponosnbHble M monepedHsle BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHM4eCKHe BOIHbI B TBEPJOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicoTa TOHA. OTpaxkeHue 3ByKa. MH(pa3ByK U yabTpas3ByK.

Llemoncmpayuu
Habmronenue koneGaHmii Tl o1 ACHCTBUEM CHIIBI TSDKECTH M CHITbI yripyroctu. Habmonenue
KoJ1e0aHuil Irpy3a Ha HUTU U HA MIPYXKHUHE.
Habnronenune BeIHYX/IEHHBIX KoJieOaHMit U pe3oHaHca. PacripocTpanenue
IIPOOJIBHBIX U MONEPEYHbIX BOJIH (Ha Mojenu ). HabmoaeHne 3aBUCUMOCTH BBICOTHI
3ByKa OT YacCTOTHI.

AxycTH4ecKkuii pe3oHaHC.

Jlabopamopuvie pabomul u onvimsl
Omnpenenenne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYecKoro MasiTHuka. Onpeaenenne
YacTOTHI U TIEpUOJIa KoJIcOaHH PYKUHHOTO MasiTHUKA VcclieqoBaHue 3aBUCHMOCTH TIEPHO/IA
KoJIeOaHW TOJIBEIICHHOTO K HUTHU TPy3a
OT JUTHHBI HATH.
HccnenoBanue 3aBUCUMOCTH TEPHOa KOJICOaHU I TIPY)KUHHOTO MasTHUKAOT MacChl rpy3a.
[TpoBepka HE3aBUCHMOCTH MEPHUO/Ia KOJICOAHUH Tpy3a, MOJBCIICHHOTO K HHUTH,0T MacChl
rpysa.
OnBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh IEPUOJA KOJICOAHHH MPYKHHHOTOMAsTHHKA OT
Macchl rpy3a u KECTKOCTH MPYKHHBI.

N3mepenue yckopeHus cBOOOIHOTO MaICHHUS.

Paznen 10. DiekTpoMarHuTHOE 10J1€ U 3JIEeKTPOMATHUTHBIE BOJTHBI

9HeKTpOMaFHI/ITHOC ITOJIC. 9J'IeKTp0Mal"HI/ITHHe BosiHBI. CBOCTBA QJICKTPOMArHUTHBIX BOJIH.
[Ixama SJICKTPOMATrHUTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArHuTHBIX BOJIH JJI1 COTOBOM CBS3H.

DnekTpoMarHuTHasi mpupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

Llemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBEBIE cBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol
N3ydeHue cBOMCTB IEKTPOMArHUTHBIX BOJH C TOMOIIIbIO MOOMIIBHOTO TeIe(OHa.

Pa3nen 11. CBeToBble sIBJIEHUSA

JlyueBas monens cBera. Mctounnku cBera. [IpsMonrHetHOEe pacipOCTpaHEHHUE CBETa. 3aTMEHUS
Counnna u JIynsl. Otpaxkenue cBera. [Inockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.

IIpenomiienne cBeta. 3akoH nIpenomiieHus cBeTa. llomHoe BHYTpEHHEE OTpaKEHHE CBETa.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox nydedt B nuH3e. OnTHyeckas cucreMa (oToamnmnapaTa, MUKPOCKONA M TEJIEeCKOIa.
I'ma3 kak onTuyeckas cucrema. biiM30pyKoCTh U JaTbHO30PKOCTb.

Pasznoxenue 6emoro cera B crekTp. OmbiThl HploToHa. CrokeHHE CHEKTPaJbHBIX IIBETOB.
Hucnepcus ceera.

Llemoncmpayuu
[IpssmonnHeiHOE pacnpOCTpaHEHUE CBETA.
OTtpaxeHue cBeTa.
10



[Tonmy4yenue n300paxeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiiax.IIpenomienue ceera.
OnTHyeckuii CBETOBO.

Xox myuelt B coOuparomiei JinH3e. X0/ Iy4ei B pacCenBaroIei JTNH3E.

[Tony4yenne n300paXeHU C TOMOILBIO JINH3.

[Tpunun neiictus GoToanmnapara, MUKpOCKOIA U Teneckona. Moiens riasa.

Paznosxenue 6emoro cBera B CEKTP.

[Tonmy4yenue Genoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopmvie pabomoul u onvimsl
HccnenoBanue 3aBUCMMOCTH yTIila OTPa)KEHUSI CBETOBOT'O JIyda OT yriia najieHus. 3yuenue
XapaKTePUCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIJia MPEIIOMIICHHS CBETOBOT'O JIyda OT yIJIa aJIeHUsTHA TPaHUIIe
«BO3TyX—CTEKIIO.
[Tonydenue n300paskeHUH C TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenrne (HOKYCHOTO PacCTOSHUS W ONTHYECKON CHIIBI coOmparomei JIMH3bI. OMBITH 110
pa3noKEeHUI0 OEeoro CBeTa B CIEKTP.
OnBbITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB IIPU WX HAOIIOJACHUN Yepe3 [IBETOBbIC (PUIBTPHI.

Pa3nen 12. KBaHTOBBIE AIBJI€HHSA

Omnwitel Pesepdopna u mmanetapHas monenb aroma. Mogens atoma bopa.
Hcnyckanue u norsiouieHue ceera aromoM. KBanTel. JInHeluaTeie ClIEKTPHI.

PamnoakTuBHOCTE. Anb(a-, OeTa- u ramma-usnydeHus. CTpoeHue aToMHOTO sijpa. HykimoHHas
MOJZENIb aTOMHOro sapa. M3oronsl. PannoaktuBHble npeBpamienus. [lepunon nmomypacnaga aTOMHBIX
anep.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsIOBOIO U MACCOBOIO YHCEI. ODHEPrus CBS3U
aToMHbIX saaep. CBs3p Macchl U 3Hepruu. Peakuuu cuHTe3a W JeneHus saep. VICTOUHMKM 3Hepruu
ConHua u 3B€37.

Anepnas sHepreTuka. JleiicTBUA paauOAKTUBHBIX U3TyYE€HUN HA KUBBIE OPTraHU3MBI.

Jlemoncmpayuu
CrieKTphl U3ITy4EHUS U MOTJIOLICHHUS.
CrieKTphl pa3InyYHBIX Ta30B.
CrnexTp Bogopoa.
Habmonienue tpekoB B kamepe Bunbcona. Pabota
CYE€TUMKA HOHU3UPYIOLIUX U3ITYyYCHUN.

Perucrpanus nzinydeHus IpUPOIHBIX MUHEPAIOB U IIPOLYKTOB.

Jlabopamopmvie pabomul u onvimol

HaGmnroeHne CIUIONIHBIX ¥ TMHEHYAThIX CIIEKTPOB H3ITYdSHHS.

HccnenoBanue TpekoB: M3MEPEHUE SHEPTUU YAaCTULBI 10 TOPMO3HOMY ITYTH(IIO
¢dororpadusim).

W3mepenune pamnoakTuBHOTO (OHA.

IToBTOpHTEIBLHO-0000 A0 NI MOYJID

[ToBTOpHUTENEHO-0000IIAOIIMIT MOAY/Ib TpEAHA3HAUEH IJIsi CHUCTeMATH3allud W 000O0IIeHHs
IPEIMETHOTO COJAEP)KAaHUSI U OIBITAa JESTEIbHOCTH, MPHOOPETEHHOrO MPHU M3YYEHUHU BCETo Kypca
¢u3MKKM, a TakXKe A8 MOJATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY MO (HU3UKe JUIs
00y4aroImuxcsi, BRIOPaBIIUX 3TOT y4EOHBIAIIPEIMET.

IIpn m3ydyeHun NaHHOTO MOAYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI A€ATEIBHOCTHU, Ha
OCHOBE KOTOpBIX OOECIEeYMBAETCS AOCTHIKEHHE IPEIMETHBIX W METAlpeIMETHBIX IJIAaHUPYEMbIX
pe3yabTaToB 0Oy4deHHs, (HOpPMHUpPYETCS €CTECTBEHHO-Hay4Has I'PaMOTHOCTb: OCBOEHHE HAayYHBIX
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METOJIOB MCCIICIOBAHUS SIBJICHUN MPUPOJBI M TEXHUKH, OBIIAJICHUE YMEHUSIMU OOBICHATH (PU3HUECKUE
SIBIICHUSI, TPUMEHSS TMOJNIyYeHHBIC 3HAHUWsS, pellaTh 3aJadd, B TOM YHCIE KAauyeCTBEHHBIC W
JKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIUANBHO NESTENLHOCTHBIM XapakTep AAaHHOTO paslieia peaqusyeTcs 3a CUéT TOro, 4To
oOyyJaronuecs: BHIOJIHSIOT 3a/1aHUsI, B KOTOPBIX UM MpeIaraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHWH pPacro3HaBaTh M HAYYHO OOBSCHATH (PU3UYECKHE SBICHUS B
OKpYKarollel MPUpoie U OBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SIBICHUI, B TOM YHCIIEIJIS IPOBEPKU
TUIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4dHble OCHOBBI HamOoJee BaXXHBIX JIOCTHXKEHUI COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPaKTUYECKOrO0 HCIOJIb30BAHUS PA3IMYHBIX HCTOYHMKOB SHEPrUM Ha OCHOBE 3aKOHA
MpPEBPAICHHS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB SHEPTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®PU3UKEHA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKM Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs  HAlpaBJIeHO Ha
JOCTHKEHUE TMYHOCTHBIX, METAPEJIMETHBIX M MPEJMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uM3yueHuss (QU3MKH Ha YPOBHE OCHOBHOTO OOINEro oOpa30BaHUSY
obyyaromierocs 0ynyT chOpMHUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3YJIbTATHI B UACTH:

1) naTpuoTHYECKOro BOCHHTAHMS:

IIPOSIBJICHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHMIO POCCHHCKOM(PHU3NUECKOi
HayKH;

LIEHHOCTHOE OTHOILIEHHE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCcKOro H IyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMS:

TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJEHUH OOILIECTBEHHO-3HAYMMBIX U 3THYECKUX
po0JieM, CBSA3aHHBIX C IPAKTUUECKUM IIPUMEHEHUEM JOCTUKEHUHN PU3UKY;

OCO3HaHUE Ba)KHOCTH MOPAIBHO-ITUYECKUX ITPUHIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) scTeTHYecKoro BOCHHTAHMS:
BOCIPUATHE HCTETUYECKUX KayecTB (PU3NYECKOW HayKu: €€ TapMOHMYHOIO IOCTPOECHMS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 TTO3HAHMS:

OCO3HaHME IIEHHOCTU (U3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUN, BAXKHEWUIIIEH COCTABIISIONEN KYIbTYpPHI;

pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HHTEPECA K UCCIeI0BATENbCKON A€ATEIbHOCTH;

5) popmupoBanus KyJabTypbl 310pOBbS M SMOIHOHAIBLHOIO OJATONOJIY HSI:

OCO3HaHHE IIEHHOCTH 0e30MacHOro odpasza XKM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BaXHOCTU TNIpaBWJI O€30MaCHOrO TIOBEACHMSI Ha TPAHCIOPTE, HA JOpOrax, € JJIEKTPUUYECKUM U
TETIOBBIM 000PYZ0BAaHHEM B IOMAIITHUX YCIIOBHSIX;

c(OPMHPOBAHHOCTh HAaBbIKA peduIeKCHUH, MPU3HAHME CBOETO MpaBa Ha OIIMOKY M TaKOro ke
IIpaBa y Ipyroro 4ej0BeKa;

6) TpyroBoro BocnuTaHus:
aKTUBHOE Yy4YacTHE B pEIIeHHH IIPaKTUYEeCKHX 3a1ad (B paMKaX CeMbH, 00pa30BaTeIbHOI
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OpraHu3aliy, TOpoJia, Kpas) TEXHOJIOTUYECKOH M COIMAIbHON HANpaBICHHOCTH, TPEOYIOIIUX B TOM
ymclie U GU3NYECKUX 3HAHUI;
MHTEpPEC K MPAKTUYECKOMY U3yUEHHIO MPOGeCcCHii, CBA3aHHBIX C (PU3UKOM;

7) 3K0J10rHYECKOro BOCIIHTAHUS:
OpHEHTAIMs Ha IPUMEHEHNE (PU3NYECKUX 3HAHUM /IS pelIeHus 3a/1a4 B 00JacTH OKpYyKarolen
Cpebl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIIEICTBUIUIA OKPYKaIOLIeH cpe/ibl;
0CO3HaHME INI00ATBHOT0 XapaKTepa 3KOJIOIMYECKHX IPOOJIEM U IIyTeH UX peleHMs;

8) aJanTanuu K M3MEHSIOIMMCS YCJIOBHSIM COUMAJBHOM M MPUPOJIHOM Cpebl:
NoTpeOHOCTh BO B3aMMOJCHCTBHM IPHU BBIMOJIHEHUN HMCCIEJOBAHUN M NMPOEKTOB (HU3MYECKOM
HaHpaBHeHHOCTI/I, OTKpHTOCTB OHBITy 1 3HAHUSIM I[pyrI/IX;
MOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO JIeATeIbHOCTh; MOTPEOHOCTh
B (OpMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHUCie (POPMYTUPOBATH UJICH,
MOHSTHUS, THIIOTE3bI O PU3NICCKUX O0BEKTAX U SBICHHSIX
oco3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;
IJIAHUPOBAaHUE CBOETO PAa3BUTHSA B MPUOOPETEHHWH HOBBIX (M3MYECKUX 3HAHUH; CTpEeMJICHUE
AQHAJIM3UPOBATh M BBISABIIATH B3aMMOCBSI3U MPHUPOJIBI, OOIIECTBA U
9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (1)I/ISI/IT-IGCKI/IX 3HaHHfI;
OLIEHKa CBOMX JCHCTBHI C Y4ETOM BIMSHHS Ha OKPY)KAIOIIYIO CPEAy, BO3MOXKHBIX TNI00ATBHBIX
MTOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBO€HHUs MporpaMmsl 10 (hU3HMKe Ha YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHus Y
o0y4aromierocs Oynyt c(OpMHPOBAHBI METANpPEIMETHBIE  PE3YyJbTaThl,  BKIIOYAIOIINE
MO3HABATEJIbHBIE YHUBEPCAJIbHbIE Y4eOHbIE NEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHBIE
NEICTBUS, pEryJIATUBHbIE YHUBEPCAIbHbICYUEOHbIE 1eHCTBUS.

ITo3HaBaTe/IbHbIe YHUBepcaJbHble YueOHbIe AeiicTBUS
Ba3oBble jloruueckue 1eicTBus:

BBISIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU OOBEKTOB (SBJICHUI); yCTaHABIMBATh

CYIIECTBEHHBIN NMPHU3HAK KJIACCH(PUKAIIMUA, OCHOBAHUS
JUTst 00001IIEHUS] M CPAaBHEHHUS;

BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYMST B pacCMaTpUBaeMbIX (akTax, TaHHBIX W
HaOJI0IEHUAX, OTHOCALINXCS K (PU3NUYECKUM SBICHUSM;

BBISIBJIATh NTPUYMHHO-CJIE/ICTBEHHbIE CBSI3U MPU M3Y4YEHUHM (PU3NYECKUX SBICHUN U TPOLECCOB,
JienaTh BBIBOJBI C HCHOJIB30BAHHWEM JEAYKTHUBHBIX W HMHIYKTUBHBIX YMO3aKJIIOUEHHH, BBIIBUTATh
THIIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMpaTh CHoco® pemnieHus y4yeOHOM ¢u3mueckoi 3anauu (CpaBHEHUE
HECKOJIbKMX BAapHAHTOB pEIICHHUs, BHIOOp Hamboliee MOIXOAANIETO C YYETOM CaMOCTOSITEIHHO
BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble ucciegoBarenbcKkue 1eiicTBUA:
HCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNH HHCTPYMEHT IMO3HAHUSA; MPOBOJIUTH o
CaMOCTOSITENIEHO COCTABJIIEHHOMY IJIaHY OIIBIT, HECIOXKHBIN

¢u3nueckuil HKCIEPUMEHT, HEOOJbIIOEe HCCIeOBaHUE (U3UUYECKOTO SIBJICHUS; OIICHUBAaTh Ha
MPUMEHUMOCTD U JJOCTOBEPHOCTH MH(POPMALIUIO, TOTYYEHHYIO B X0/1€

UCCIICIOBaHMS WIIN SKCIIEPUMEHTA,
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CaMOCTOSITENTbHO (OPMYIHPOBaTh OOOOIIEHUS M BBHIBOABI 10 pe3yiabTaTaM IPOBEAEHHOTO
HaOJI0IeHUS, OIIBITA, UCCIICIOBAHUS;

IIPOrHO3UPOBATh BO3MOYKHOE JajibHEHllee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TaKKe
BBIJIBUTATH TPEATOIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX W KOHTEKCTaX.

Pabora c undopmanmeii:

IIPUMEHSATh Pa3IMYHbIE METO/Ibl, MHCTPYMEHTBI U 3aIPOCHI NP MOMCKE U 0TOOpEe MHpOpMALUU
WIN JTaHHBIX ¢ YYETOM MpeIOKEHHON yueOHoi (puznyeckoit 3agauu;

aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHIPETHUPOBATh WH(POPMALIUIO PA3IUYHBIX BHIOB U
dbopM mpecTaBICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAIbHYIO (OopMy TpeAcTaBIe€HUs HMHPOpPMALUU U
WITIOCTPUPOBATh pEIIacMble 33/a4l HECIOXHBIMH CXEMaMH, JuarpaMMaMu, HHOH Trpadukoil U ux
KOMOHMHAIUSIMH.

KoMmyHHKaTHBHBIE YHHBepcajibHble y4eOHbIe /eliCTBUA:

B XOJ€ OOCYXIEHHUS Y4eOHOro MaTepualia, pe3yJbTaToB JIa0OPATOPHBIX PabOT UM IMPOEKTOB
3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl M BBbICKa3bIBaTh HJEH, HAICJICHHBIE Ha
peleHune 3a7aud U NoepKaHue 01arokenaTeaIbHOCTH OOIEHUS;

COIOCTABJIATh CBOU CYXJIEHHUS C CYXICHHSIMH APYTUX yYacTHUKOB JMAJIOTa, OOHApYKHUBATh
pa3iauvue U CXOACTBO NMO3ULIUI;

BBIP2XKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEJCTABISATH PE3YIbTAThl BBIMOJIHCHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
MCCJICIOBAHMSI, TIPOEKTA).

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON paOOTHINPU PEeLICHUN
KOHKPETHOU (hU3HUeCKOi MpoOIeMBl;

MPUHUMATD 1€ COBMECTHOU JESTEIHHOCTH, OPraHU30BBIBATh JEHCTBUS MO €€ JOCTHXKCHHIO:
pacrpenenarTh poyu, 0OCYKIaTh MPOIECCHl U PE3ybTaThl COBMECTHOW pabOTHI, 0000IIaTh MHEHUS
HECKOJILKHX JTIOJIEH;

BBITIONTHSATH CBOIO YacTh pabOThI, TOCTUTAs] KAYECTBEHHOT'O pe3yNibTaTa o CBOEMY HAaIPaBIICHUIO
Y KOOPJIMHUPYSI CBOM JIEUCTBUS C IPYTUMHU YI€HAMU KOMaH/Ibl;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OONIUMH MPOAYKT IO KPHUTEPUSM, CAMOCTOSTEIHHO
chopMyTUpPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHUS.

PeryasiTuBHble yHMBepcaJibHble YuyeOHbIe 1elCTBHA
Camoopranmn3anus:

BBISIBJIATE MPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOLUIMX JJs pEeLIeHUs
(bu3nUecKux 3HaHUMH;

OpPUEHTUPOBATLCS B PA3INYHBIX MOAXOJAX NPUHATUSA PEIICHUH (MHAMBUAYAIBHOE, NPUHATHE
pelIeHus B IpyMIie, NPUHIATHE PEellIeHUH TPYIIoil);

CaMOCTOSITENIbHO COCTAaBJISATh AITOPUTM peleHus (pU3nuecKo 3a/1auul WK IJIaHa UCCIIEOBAHUS
C Yy4€TOM HUMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH MpeaaracMble
BApUAHThI PELICHU;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PELIEHUE.

CaMOKOHTPOJIb, IMOLHOHATbHBIH HHTEJICKT:

JlaBaTh aJI€KBATHYIO OLIEHKY CUTYyallMH U IIpeylaraTh MIaH €€ N3MEHEHUS;

OOBSACHATH MPUYMHBI JOCTHKEHUS! (HEIOCTHKEHUS) Pe3yJIbTaTOB AESTEIbHOCTH, AaBaTh OLIEHKY
IpUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JCATEIbHOCTb (B TOM 4YHCIE B XOJA BBIIOJIHEHUS (PU3MUECKOTO

HCCICAOBaHUA HWIIH HpOGKTa) Ha OCHOB€ HOBBIX 06CTO$ITCJII:CTB, HU3MCHUBIIIHUXCS CI/ITyaI_[I/II\/'I,
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YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIETIH U YCIOBUSM.

CTaBUTh HAa MECTO JPYroro 4YeJlOBeKa B XOJ€ CIOpa WIM JUCKYCCUM HAa HAYYHYIO TEMY,
IOHMMATb MOTHUBBI, HAMEPEHUS U JIOTHKY IPYTroro.

MPU3HABATh CBOE MpPaBO Ha OMIMOKY IPH PEHICHUU (PU3MUYECKUX 3a7ay WIM B YTBEPKIACHUSIX
Ha Hay4HbIE TEMbI M TaKOE K€ IIPaBoO APYroro.

INPEJIMETHBIE PE3YJIbTATDBI

K koHIy o0y4yenus B 7 kjacce npeIMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpPMHUPOBAHHOCTH y O0YYAIOUIUXCS YMEHUM:

UCIIOJIb30BaTh MOHSATUA: (DU3MYECKHEe W XMMHUYECKUE SBJICHMS, HAOIIOJIEHUE, SKCIIEPUMEHT,
MOJIeNlb, THIIOTE3d, EAMHUIBI (PU3MUYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa  (TBEpAOE, IKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBIJKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPAaeKTOpHs, paBHOACHCTBYIOmAas cui, aedopmarus (ympyras,
MJIACTUYECKAast ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

paznmuyath sBieHUs (auddys3us, TEmIoBoe JABMKEHHE YACTHI[ BEIIECTBA, PaBHOMEPHOE
NBUKEHHE, HEPABHOMEPHOE IBUKEHHE, MHEPIUs, B3aUMOJICUCTBUE TEJ, pABHOBECHE TBEPHBIX TeEIl C
3aKperIEHHONW OCBhIO BpalleHUs, Ieperaya AaBlieHUs TBEPABIMU TellaMH, KHAKOCTSMU U Ta3ami,
aTMoc(epHOe naBlieHUE, TUIABaHUE TEJl, MPEBPAILICHUS MEXaHUYECKOW PHEPTUU) IO OIUCAHUIO HX
XapaKTepPHBIX CBOICTB M HAa OCHOBE OIMBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3UYECKOE SBIICHUE;

pacrno3HaBaTh MNPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX SIBJICHUI B OKpPYKAIOIIEM MHPE, B TOM
yucie (GU3NYECKUe SBJICHUS B MPUPOJIC: IPUMEPHI ABMKCHUS C PA3IUYHBIMU CKOPOCTSMH B JKUBOU H
HEXUBOW MPUPOJIE, ACHCTBUE CHIIBI TPEHUS B MIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOrO JaBICHUS
Ha JKUBOHM OpraHu3M, IUIaBaHUE pPbIO, ppIUaru B TeJe 4YelOBEKa, MPU STOM MEPEBOJUTH MPAKTHUECKYIO
3a/1a4y B yueOHYIO, BBICTISATh CYIIECTBEHHBIE CBOIMCTBA (IPU3HAKK) (PU3NUYECKUX SIBIICHUM;

OMHCHIBAaTh M3YYCHHBIC CBOWCTBA Te€l U (PU3UUECKHE SBICHUS, HCIONB3YS (HU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IMIIOTHOCTh BELIECTBA, BpeMs, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTb, CUia
VIOPYTOCTH, CUja TSXKECTH, BEC Tea, CUjla TPEHHUs, JAaBiieHue (TBEPIOro Tela, >KUJIKOCTH, rasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUUECKas padoTa, MOIIHOCTb, TUIEYO CUJIbI, MOMEHT CHJIbI, KO3 (ULIUEHT
MOJIE3HOTO JICHCTBUS MEXAaHM3MOB, KHHETHUYECKass W TMOTCHIMaJbHAs HSHEPrus), MPU OMHCAHUHU
MPaBUJIILHO TPAKTOBATh (PU3MYECKUN CMBICT HCMOJIB3YEMbIX BEIMYMH, UX O003HAUEHUS] W €IMHUIIBI
GU3HYECKUX BEIUMYMH, HAXOAUTH (DOPMYIBI, CBS3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEJIMYMHY C
JIPYTMMH BETUYMHAMU, CTPOUTH TpapUKU U3YYEHHBIX 3aBUCUMOCTEHN (PM3NYECKIX BEIHUNH;

XapaKTepu30BaTh CBOWCTBa Tel, (M3MUECKHUE SBICHUS M TMPOIECCHI, HCIONb3Yys MpaBHIia
CIOXeHHs] cui (BOONb OJHOW mpsiMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpPaBHIIO
paBHOBecHsl pbiuara (0JIOKa), «30J0TOE MPABUIIO» MEXaHWKH, 3aKOH COXPAHEHHs] MEXaHHYeCKOM
SHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA M 3aMHCHIBATH €r0 MaTEeMaTHYECKOe
BBIPaKCHHE;

OOBACHATH (PU3NUYECKUE SBJIEHUS, MPOIECCHl M CBOICTBa Tel, B TOM YHCJIE HMB KOHTEKCTE
CUTyallMil TMPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATH MPUYHMHHO-CICJACTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHMe W3 1-2 JIOTMYEeCKHX IaroB ¢ OMOpoW Ha |—2 W3YyYeHHBIX CBOWCTBA
bu3NYecKuX SBICHUH, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemate pacuétHbie 3aaud B 1-2 JeWCTBHS, HCIONB3Ys 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE
¢uznueckue BEJIWYUHBI: HAa OCHOBE aHallk3a YCJIOBHUS 3a/Jayd 3alKChbiBaTh KpPAaTKOE YCJIOBHE,
MOJICTABISITh (PU3NUECKHE BETUYUHBI B (OPMYJBI W TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOIMMBIE JJIs PELIeHHs 3a/Jay, OLEHUBATh PEATUCTUYHOCTh MOJYy4YeHHOU (hr3HUecKoit
BCJIMYNHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIM (PUINIECKUX METOJIOB, B
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ONMCAHWW UCCIIEOBAaHMS BBIACNIATH IPOBEPSEMOE IMpPEANoyNoKeHne (TUMOTe3y), paziudyarh H
UHTEPIPETHPOBATH MOTYICHHBIN PE3yIbTaT, HAXOAUTh OIMIMOKHB XOJI€ OMbITA, IeJaTh BBIBOJKI 110 €r0
pe3yabTaTam;

MPOBOANTH OIBITHl TIO0 HAOIONCHUI0 (PU3MYECKUX SBICHUN WIH (PU3NICCKUX CBOWCTB TEI:
dbopMyIUpOBaTh MPOBEpPSEMbIC  MPEAINOIOXKEHUsI, CcOOMpaTh yCTAaHOBKY M3 MPEIIOKEHHOTO
000py/I0BaHus, 3aUCHIBATh XOJ OMNbITa U (POPMYIHPOBATH BHIBOJIbI; BHIIIOJIHATh MPSAMbBIE W3MEPEHUS
paccTosiHUs, BpEMEHH, MacChl Tea, 00bEMa, CHUITBI
U TEeMIIepaTypbl C HCIOJb30BAHHEM AaHAJOTOBBIX M IUGPOBHIX MPUOOPOB, 3aMKCHIBATh MOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOAUTH HCCJIENOBAaHUE 3aBUCHMOCTH OAHOW (DM3MUECKON BEIMYUHBI OT JIPYrod cC
UCIIOJIb30BAHUEM NPSIMBIX HM3MEPEHUN (3aBUCHMOCTH IIYTH PABHOMEPHO JBMIKYILETOCS Tejla OT
BPEMEHHM JBI)KEHUS TeNla, CHJIbl TPEHHS CKOJBXKEHHS OT Beca Tela, KayecTBa 0OO0pabOTKU
MOBEPXHOCTEH TET W HE3aBUCUMOCTH CWJIbI TPEHHUS OT IUIOMIAJAM CONPUKOCHOBEHMS TEJl, CHIIbI
YOPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BRITAIKUBAIOIIEH CUIIBI OT 00bEMa MOrPYKEHHOM YacTu Tena u
OT TUIOTHOCTH KHUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT TNTyOHHBI, Ha KOTOPYIO MOTPYKEHO
TEJI0, YCIIOBHI IUTABaHUs TEJ, YCIOBHI paBHOBECHS pblyara v OJIOKOB, y4aCTBOBATh B TJIAHUPOBAHUU
y4eOHOT0 HCCIIeIOBaHUsA, COOMpaTh YCTAHOBKY W BBINOJHATH U3MEPEHHS, CIEAYS MPEIOKEHHOMY
1aHy, (UKCHUPOBATh pPE3YNIbTAThl MOJYUYEHHOM 3aBUCHUMOCTH (PU3MUECKHX BEJIMYUH B BHUIE
MPEUIOKEHHBIX TA0MHII W TPaQUKOB, JETIaTh BBIBOJIBIIIO PE3yJIbTaTaM MCCIICIOBAHMS,

MIPOBOJUTH KOCBEHHBIE M3MEPEHHS (U3UYECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA KHUAKOCTU U
TBEPJIOTO TEJa, CHJIA TPEHUSI CKOJIBKEHUS, JAaBJICHUE BO3/1yXa, BHITAIKUBAIOIAS CHJIA, IEUCTBYIOIIAS
Ha MOTPYXEHHOE B )KUJIKOCTh TEJI0, KOA(D(PHUIIMESHTITONE3HOTO JEHCTBHUS TPOCTHIX MEXAaHU3MOB), CICIYS
NPEVIOKEHHOWM MHCTPYKIIMHU: TPU  BBIMOJHEHUH U3MEPEHUH COOMpaTh 3KCIEPUMEHTATbHYIO
YCTaHOBKY U BBIYMCIIATH 3HAYEHUE NUCKOMOM BEJIUYHHBIL;

cOOJIOAATh MpaBUiIa TEXHUKHU 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;

YKa3bIBaTh TPHUHIUIBI JEUCTBUS TPHUOOPOB M TEXHUUECKUX YCTPOWCTB: BEChI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONINECS COCYIbl, OapoMeTp, phluar, MOABUKHBIM W HEMOIBUKHBIN OJIOK,
HAaKJIOHHAs MJIOCKOCTH;

XapaKTEepPU30BaTh MPHUHIIUIBI JCHUCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OTOpON Ha WUX OMHUCaHHs (B TOM YHCIE: MOIIMITHUKH, YCTPOWCTBO BOJOMPOBOJIA, THAPABIUYECCKHI
mpecc, MaHOMETP, BBICOTOMEp, TMOPIIHEBOM HACOC, apeoMeTp), HCIOJb3ys 3HAaHUS O CBOMCTBAX
dbuznyecKuX SIBICHUN U HEOOXOAUMbIE(hU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O TMPHUMEpax) MPaKTUYECKOTO HCTOIb30BAHUS
dbuznyecKuX 3HAHUN B MOBCEAHEBHOW >KM3HH JUid oOecredeHuss 0e30MacHOCTH TpU OOpalleHUuH C
npubopaMd UM TEXHHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHUS 370POBbsi M COOJIOACHUS HOPM
3KOJIOTUYECKOT0 MOBEJEHUS B OKPY KaIOILIEUCPEE;

OCYIIECTBISITH OTOOp HCTOYHUKOB HH(opMmanmu B VHTepHETE B COOTBETCTBUHUC 33JaHHBIM
MMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOMIMXCS 3HAHUM U MYTEM CPABHEHUS PA3IMYHBIX MUCTOYHHKOB
BBIJICTISITH HHPOPMAIIIIO, KOTOPAS SBISETCS MPOTUBOPEUUBON UM MOXKET OBITH HEJJOCTOBEPHOM;

WCIONIb30BaTh TPU  BBIIOJIHEHWH YYEOHBIX 3aJaHUA HAYYHO-TIOMYNISAPHYIO JUTEPATYPY
(GU3UYECKOTO COAepKaHUsI, CIIPABOYHBIE MaTepuaibl, pecypchl cetn HTepHEeT, BIajgeTh mpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3zoBanust HHGOPMAIIMH U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHEe IHCbMEHHBIE M YCTHBIE COOOIIEHUsS Ha OCHOBe 2-3
UCTOYHUKOB HWHPOpMAIuu (U3UUYECKOTO COACpXKaHHUSA, B TOM 4YHCIE MyOJIMYHO JelaTh KpaTKHUe
COOOIIEHUsT O pe3yibTaTaX TMPOEKTOB WM YYEOHBIX MCCIIENOBAaHWM, TPH D3TOM T'PAMOTHO
UCTIONIb30BaTh HW3YYCHHBI TOHSITUMHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHHE
MpE3EHTalNEM;

IIPYU BBIIIOJIHEHUU Y4E€OHBIX MPOEKTOB M MCCIENOBAHUM paclpenessTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH, CJICIUThH 3a BBINOJHEHUEM IlJIaHa JEHCTBHM, aJeKBATHO
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OLICHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTh TPYIIbI, BbICTpaBaTh KOMMYHHUKAaTHBHOE
B3aMMOJICICTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoniy o0yuenus B 8 kiacce mpeIMeTHbIEC pe3ybTaThl HA 0a30BOM YPOBHE JJOJKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH y O0yYAIOUINXCS YMEHUM:

HCII0JIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYI, TEIUIOBOE JBHUKEHUE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSHUSI BEIIECTBA, KPHUCTAJUIMYECKHE ¢ aMopdHBIC Tela, HACBINEHHBIA |
HEHACBIIICHHBIN Map, BIAXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPECHHSSIDHEPTUsI, TEIUIOBOM JBUTATEb,
JJIEMEHTApPHBIA  AJNEKTPUYECKUN  3apsif, DSJICKTPUUYECKOE I0Jie, MPOBOJHUKA U IUAJIICKTPHUKH,
MOCTOSTHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE II0JIe; pa3jifyaTh SBJICHUS (TEIUIOBOE PACIIUPEHUE U
ckartue, Telionepeaaya, TeIIoBOe paBHOBECHE, CMAauMBaHNE, KallWJUIAPHBICSIBICHUS, ucrnapeHue,
KOH/ICHCallUs, [JIaBJIeHHe, KpucTaum3anus (O0TBep/IeBaHUE), KHUIIEHUE, Terlonepesaya
(TeTIONpPOBOIHOCTh, KOHBEKLHUS, M3Iy4€HHUE), DOJICKTPU3ALMS TeJ, B3aUMOACHCTBUE 3apsiiOB,
JNEUCTBUSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICUCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TIOJIA Ha WPOBOJAHUK C TOKOM, OJIIGKTPOMArHUTHAs MHIYKIUS) MO OMHCAHHUIO HX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OIIBITOB,

JIEMOHCTPUPYIOIIUX JaHHOE PU3UUECKOE SBICHUE;

pacrio3HaBaTh IpPOSBICHUE HM3YyYEHHBIX (U3NYECKUX SIBIICHUM B OKpYKAIOLUIEeM MHUpE, B TOM
yuciae (u3nueckue sBICHHS B IMPUPOJE: MOBEPXHOCTHOE HATSKEHME U KalWUIIpHbIC SIBICHUS B
OpUpojie, KpUCTaibl B mpupoje, usnydenue ConHua, 3aMep3aHHe BOJOEMOB, MOpPCKHE OpH3BI,
o0Opa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, >JICKTPUYECKHE SBICHHS B aTtMocdepe, 3IEKTPUYECTBO
KHUBBIX OPTaHU3MOB, MArHUTHOETIONE 3eMIIH, Jpeii( MOIFOCOB, POJIb MATHUTHOTO IOJIS [T JKU3HU Ha
3emiie, NOJIIPHOE CHUSIHME, NPU 3TOM MEPEBOJAUTH NMPAKTHUUECKYIO 3aJady B Y4YeOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NUECKUX SBICHUII;

ONUCHIBaTh M3Y4YEHHBbIE CBOWMCTBAa Tel M (U3MYECKHE SBJICHUSA, MCIONB3Ys (u3MuecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsSI SHEPIus, KOJMYECTBO TEIJIOTHI, YIEeNbHas TEMIOEMKOCTb
BEIIECTBA, y/eJbHAas TEIUIOTa IUIABJICHM, yJeNbHas TeIloTa MapooOpa3oBaHus, yielbHas TeIroTa
CrOpaHMsl TOIUIMBA, KOI(DPUIMEHT TOJE3HOTrO JEHCTBUS TEIJIOBOM MAIIWHBL, OTHOCHUTEIbHAs
BJIAKHOCTb BO3/yXa, DJIEKTPUUYECKHH 3apsill, CUiIa TOKA, SJEKTPUUECKOE HANpPs KEHUE, COIPOTHBIICHHUE
IIPOBOJIHHUKA, YJEJIbHOE COIPOTUBIICHUE BEIIECTBA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKa), NPH
OMUCAaHUM TPABUIIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIWYMH, OOO3HAYEHHSA H
€IMHUIIBI (PU3MYECKUX BEIMYUH, HAXOJUTH (POPMYJIbI, CBS3BIBAIOILINE TAHHYIO (DU3MUYECKYIO BETUUUHY
C JpPYrMMH BeJIMYMHAMH, CTPOUTH TpadUKH HM3YYEHHBIX 3aBUCUMOCTEH (U3NUECKUX BEIHYUH,
XapaKkTepu30oBaTh CBOMCTBA TeJ, GU3NUYECKUE SABJICHUS U MPOLECCH, UCIOIb3Yysl OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH CTPOEHMsI BELIECTBa, NMPHUHIMII CYNEPHO3UIMH Tojed (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsna,3akoH Oma Juid ydacTKa LenH, 3aKoH Jxoyis—
JleHma, 3aKOH COXpaHEHHsS OHHEPrUM, NMPH ATOM JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3alMChIBAaTh €r0 MAaTEMATUUYECKOEBBIPAKEHUE;

OOBSACHATH (PU3WYECKHE IMPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYyallHii
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUMHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
00bsicCHeHUE U3 1—2 JOrMUecKuX IIaroB ¢ onopoi Ha 1—-2u3y4eHHBbIX CBONCTBA (PM3UUECKUX SBJICHUH,
(GU3MUECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEHH;

pemaTh pacuéTHble 3a7aud B 2—3 JAEUCTBHS, MCHOJIb3YS 3aKOHBI M (OPMYIIbI, CBSI3BIBAIOLIHE
¢u3nueckre BeIMYMHBI: HA OCHOBE aHaJM3a yCJIOBUSA 3a/1a4M 3alMChIBATHKPATKOE YCIIOBHE, BBIABIATH
HEJIOCTAaTOK JAaHHBIX Ul peIIeHUs 3aJaud, BbIOMpaTh 3aKOHBI U (POPMyYIBl, HEOOXOAMMBIE I €€
pelieHus, MPOBOAUTH pPAacy€Thl U CpPaBHUBATH IOJYYEHHOE 3HaueHue (PU3UUYECKOW BEIHUYMHBI C
W3BECTHBIMH JIaHHBIMU;

pacrno3HaBaTh NpPOOJEMBbI, KOTOpPhIE MOKHO PELIUTh HpU MOMOLIM (UIHYECKUX METOJIOB,
UCNONb3Yysl ONHCAHHWE MCCIENOBAaHUS, BBIIEIATH IPOBEPSAEMOE MPEAINOJIOKEHHE, OLEHUBAThH
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IIPABUJIBHOCTb MOPsIIKa IPOBEIECHUS UCCIIEI0BaHMSL,IE1aTh BHIBO/IBI;

IPOBOJIUTH OMBITHI MO HAOMIOJACHUIO (U3NYECKUX SBICHUA WIM (U3MUYECKUX CBOWCTB TeI
(KanmuJUIIpHBIE SIBIICHHSI, 3aBUCUMOCTH JIaBJICHHS BO37yXa OT €ro o0bEéMa, TeMIlepaTypbl, CKOPOCTH
mpouecca  OCThIBaHMSI M HarpeBaHWsl  OpU  H3JIyYEHHH  OT  [BETa  M3JIyvarouleu
(morsyomaroei )lIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPhI KUAKOCTH U IUIOIIAU €€
IOBEPXHOCTH, 3JIEKTpHU3alMsl Tel U B3aUMOJEHCTBUE DJIEKTPUUECKUX 3apsA]oB, B3aUMOJEHCTBHE
IOCTOSIHHBIX MAarHMTOB, BM3YyaJIM3alldsi MArHUTHBIX TII0JIEH IOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOI'O I0JI1 Ha NMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTATEIS
IIOCTOSIHHOTO TOKa): (OpPMYJIUpOBaTh IPOBEpSEMble IMPEANOJIOKEHUS,, COOMpPaTh YCTAHOBKY U3
IPEAJIOKEHHOT0 000PYI0BaHUs, OUCHIBATH X0 OIBITA U (POPMYIMPOBATHBBIBOIBL;

BBINOJIHATD IPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEJIBHOM BIQXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsT C MCIOJIb30BAaHUEM AHAJIOTOBBIX IHPUOOPOB M JATUMKOB (DU3MYECKMX BEIHYMH,
CpaBHUBATb PE3yJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOMN MOIPEeIIHOCTH;

MPOBOJIUTh HCCIIEJIOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKOH BEIHMYMHBI OT JAPYrod
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCHUMOCTh CONPOTHUBIIEHUS IPOBOJHUKA OT €0 JJIUHBI,
IUIOLIA/IA TIONEPEYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHUS BEILIECTBA IPOBOJHUKA, CUJIBI TOKA,
UAYIIEro yepe3 MPOBOJHHMK, OT HANpsDKEHUS Ha MPOBOJHUKE, MCCIEIOBAaHHUE MOCIENOBAaTEIILHOTO U
[apajiesIbHOTO COEAMHEHUHN NMPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAHUE, COOMpAaTh YCTAHOBKY M
BBINOJIHATh W3MEPEHUs, CleAys NpPeJIOKEHHOMY IUIaHy, (PUKCHpPOBaTh pPE3ysbTaThl MOIYYEHHOM
3aBHCHUMOCTH B BHJIE TaOJIUI] ¥ TPa(UKOB, JIEJIaTh BBIBOJBI IO PE3YyJIbTaTaM HCCIIECIOBAHNUS;

IIPOBOJAUTH KOCBEHHbIE U3MEpEHUs (PU3MUECKUX BEJIMYMH (ylenbHasl TEMJI0EMKOCTh BEIIECTBA,
COIIPOTHUBIIEHUE NPOBOJHUKA, pabOTa M MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA): IUIAHUPOBATh U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAJIBHYIO YCTaHOBKY, CJlelys MpeUIOKEHHOW HWHCTPYKLUHU, U BBIUUCIATH
3HaYeHUE BEJIINUMHBI,

coOJII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MpH padoTe ¢ 1ab0opaTOPHBIM 000PYI0BaHHEM;

XapaKTepu30BaTh NPUHIMIIEI JEHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIMOpOI Ha WX OMHUCAHHUA (B TOM 4YHCIE: CUCTeMa OTOIUIEHHUS IOMOB, TMIPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUYMK DJIEKTPUUYECKOW HSHEPruu, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeJIbHbIE 3JEKTPONPHOOpPHI (IIPUMEPHI), IIEKTPUUECKUE MPEJOXPAHUTENH, AIEKTPOMATHUT,
JJIEKTPOABUTaTENb MOCTOSIHHOIO TOKAa), MCIOJB3YS 3HAHMSI O CBOWCTBAaxX (DM3MUECKUX SIBICHUH M
HEe0OXoauMBbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUUECKUE YCTPOICTBA M H3MEpUTENbHbIE NPHOOPHI MO CXEMaM U
CXEMaTHMYHBIM PHUCYHKaM (PKUJKOCTHBI TEpMOMETp, TEpPMOC, NCUXPOMETp, TUTPOMETP, JBUTATEINb
BHYTPEHHEI0 CrOpaHHus, 3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl AJIEKTPUUECKUX Ieneil ¢
NOCJIEI0BATENbHBIM U MapalIeNIbHbIM COEJMHEHHEM JJIEMEHTOB, pasziinyasl yCIOBHbIE 0003HAUECHMS
3JIEMEHTOB JIEKTPUYECKUX LEIEH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpPax) MPAKTUUYECKOIO HCIOIb30BaHUS
¢u3nueckux 3HAHWKA B TOBCEJAHEBHOM JKM3HU JUId obOecreueHus: 0e30MacHOCTH MpU OOpAILEHUH C
npuOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH, COXPaHEHUS3/10POBbsI U COOJIOJICHUS] HOPM SKOJIOTMYECKOro
MIOBEZICHUSI B OKPYKAIOLIEN Cperie;

OCYLIECTBIIATh IMOMCK HWHpoOpManuu (GHU3UUECKOro cojepxkaHus B VHTepHeTe, HaA OCHOBE
UMEIOUINXCA 3HAHUN U MYTEM CpaBHEHHUS JOMOJIHHUTEIbHBIX HCTOYHUKOB BBIIEIATH HH(OpMAIHNIO,
KOTOpasi SIBJSETCS IPOTUBOPEUNBOM MIIM MOKET OBITH HETOCTOBEPHOI;

UCIIOJIb30BaTh MPU  BBIOJIHEHWH YYE€OHBIX 3aJaHUl HAYYHO-TIONMYJSPHYIO JUTEpaTypy
(¢u3nUecKoro cojep)kaHusi, CIpaBOYHbIE MaTepHajbl, pecypchl ceTu IHTepHeT, BiaaeTh npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, TpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPAaTKUE YCTHBIE COOOILIECHHs, 00001as nH(pOpMaIIHIO
U3 HECKOJbKUX HMCTOYHHUKOB (PU3NYECKOTO COAEpXkaHHs, B TOM 4YHCIE IYOJWYHO MPEACTABIATh
pe3yabTaThl MIPOSKTHOM MIIM HCCIIEAO0BATENbCKON AEATENbHOCTH, NPH ITOM I'PaMOTHO HCIOJIb30BaTh

M3YYEHHBIN MOHATHIHBIN anmapaT Kypca (PU3uKu, COMPOBOXKIATh BHICTYIUICHUE MPE3EHTAIUEH;
18



MIPU BBIMOJHEHUH Y4eOHBIX MPOEKTOB U MCCIEIOBaHUM (PM3UYECKUX MPOIECCOB paclpeaessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJIEUTh 32 BBINOJIHEHUEM IJIaHa
NeMCTBUI M KOPPEKTUPOBATD €T0, aJICKBATHO OLEHUBATh COOCTBEHHBIN BKIIAJ B ACSITEIBHOCTD TPYIIIIHI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, POSBIISS TOTOBHOCTh pa3peniatb KOH(IUKTHL.

K koHIy 00y4yenus B 9 kjacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH y O0yYaIOUINXCS YMEHUM:

HCIIOJIb30BATh MOHATHUS: CUCTeMa OTCU€Ta, MaTepHUalbHasi TOUKA, TPAEKTOPHsI, OTHOCUTEIbLHOCTh
MEXaHUYECKOTO JBIWXKEHHA, nedopmanus (ymnpyras, IJIacTU4ecKas), TPeHHUE, IIEHTPOCTPEMUTEIILHOE
YCKOpEHHUE, HEBECOMOCTh U IMEPErpy3KH, LEHTP THKECTH, AOCOTIOTHO TBEPIOE TENO, LEHTP TIKECTH
TBEPJOTO Teja, paBHOBECHE, MEXaHMUYECKHE KOJICOaHWs M BOJHBI, 3BYK, HH(PPaA3BYK M YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIa AJIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTphl HCITYCKaHHsI M TOMJIOIIEHUs, anbda-, 0eTa- M TaMMa-U3Iy4eHHs, H30TOIbI, sJepHas
HHEPreTHKa;

paznuyath  SABJICHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHUE, CBOOOJHOE NaJCHUE TEJl, PABHOMEPHOE JBUKEHHE I10
OKPYKHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE JBUKEHHE, KOJeOaTenbHOe ABM)KEHUE (3aTyXarolue
U BBIHY)XJICHHBIE KOJICOaHHS), PE30HAHC, BOJHOBOE ABIDKEHHE, OTPAKEHHE 3BYKA, NMPSMOJIHMHEHHOE
pacnpocTpaHEeHue, OTpaKEHUE U NPEJIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaKEHUE CBETA,
pa3joxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIIEKTPajbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs PaJHOAaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOTO CIIEKTPa U3IYUCHHs ) 10 OMHCAHUIO HX
XapaKTEepPHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBJICHHE;

pacrno3HaBaTh NPOSBICHNE U3YUYEHHBIX (PU3NUYECKHUX SBICHUHN B OKpYXKAIOIIeM MUpE(B TOM YHUCIIE
dbusnyeckue SBICHUS B MPHUPOJE: MPWIUBBI U OTIUBBI, IBUKEHHE MIaHEeT COJIHEUHOM CHCTEMBI,
PCaKTUBHOE JBUKEHHE J>KUBBIX OpPraHH3MOB, BOCHPHUSTHE 3BYKOB J>KHBOTHBIMU, 3E€MIIETPSCEHUE,
ceificMHuYecKre BOJHBI, IIYHAMH, X0, IIBETa TeJ, ONTHYECKUE SBICHHUS B MPHUPOAE, OMOIOTUYECKOE
neiicTBue  BUAMMOTO,  YIbTPa(UOJIETOBOIO UM  PEHTTEHOBCKOTO  M3JIY4YEHUH, €CTEeCTBEHHBIH
pPaTMOaKTUBHBIA (DOH, KOCMUYECKHE Jy4H, PaJHOAaKTUBHOE H3Iy4yeHHE TPHUPOIHBIX MHUHEPAJIOB,
NeficTBUE paIMOaKTUBHBIX M3TYY€HUI Ha OPraHU3M YelloBeKa), PU 3TOM MEePEBOJUTH MPAKTUYECKYIO
3a/1a4y B yueOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN;

ONMCHIBATh HM3YyUEHHBIE CBOMCTBA Tel W (DU3MYECKUE SIBICHUS, MCIONb3Ys (QU3NYECKUe
BEJIMYMHBI (CpeAHsIsi U MIHOBEHHAas CKOpPOCTb Tejla MpPU HEPaBHOMEPHOM [BUKEHHH, YCKOPEHHE,
nepeMenieHue, myTh, yrioBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CUja TSKECTH, YCKOPEHUE
CBOOOJHOrO MaJeHMsI, BEC Teja, UMITYJIbC Tella, UMITYJIbC CHUJIbl, MEXaHHUYecKas paboTa U MOLIHOCTb,
NOTEHLMANIbHAsl SHEpPrusl Tejia, MOAHSATOrO HaJl MOBEPXHOCTbIO 3€MJIM, IMOTEHIMAJIbHAs SHEprus
CKaTOM NpPYKHUHBI, KUHETHYECKas SHEPIus, IOJIHAs MEXaHWuYecKas SHEeprus, NEepuojJ M YacToTa
KoieOaHuM, JJMHA BOJHBI, T'POMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, I10Ka3aTelb
MPEIOMJIEHUSI CPEJlbl), NMPU ONUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUYECKUN CMBICH HCIIOJIb3yEMBbIX
BEJIMYMH, OOO3HA4YeHHs] M €AMHULBI (PU3MYECKUX BEIMYMH, HAXOAUTh (HOPMYIIbI, CBS3BIBAIOLIUE
JaHHYI0 (PU3MYECKYI0 BEIMYMHY C JPYrUMH BEIMYMHAMH, CTPOUTH TpaduKd H3YYEHHBIX
3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH; XapaKTepu30oBaTh CBOWMCTBA Tel, (U3UYECKUE SBICHHUA U
IIPOLIECCHI, HCIOJb3Yysl 3aKOH COXPAHEHUS OJHEPrHMM, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHIUI
CYNEPHO3UIMHM CWJI, NPUHLUII OTHOCHTENbHOCTH ['anmnes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs
MMITyJIbCa, 3aKOHBI OTPAXKEHUS U NPEJOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0O U MacCOBOIO
quCceN MpH SJCPHBIX PEaKLHUsX, MPH ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIHMCHIBATh
€r0 MaTeMaTU4eCKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE IMPOIECCHl W CBOMCTBA TeN, B TOM YHUCIE MU B KOHTEKCTE CHUTYaIHii
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYMHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
00BsSICHEHHE U3 2—3 JIOTHYECKUX IAroB ¢ ONMOPOM Ha 2—3U3y4EHHBIX CBOMCTBA (DM3UYECCKUX SIBJICHUH,
(U3MUECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEHH;
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pemaTh pacyéTHbIC 3a1a4uM (OMUPAOIIUECS HA CUCTEMY U3 2—3 YpaBHEHHIT), HCIIOJb3Ysl 3aKOHBI
U GopMyIibl, CBA3BIBAIOIINE (DPHU3MUECKHUE BEIMUMHBI: HA OCHOBEAHAIN3a YCJIOBUSA 33a[aul 3alHChIBATh
KpaTKO€ YCJIOBUE, BBISBJIATH HEJOCTAIOIINE WU W30BITOYHBIE JAHHBIE, BBIOUPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOJUMBIC JUIS DELICHUs, MPOBOAUTH PACUYETHI U OLEHUWBATH PEATUCTHYHOCTH MOJYYCHHOTO
3HaueHUs PU3NICCKONBEITUYHNHEI;

pacrno3HaBaTh MNPOOJIEMBbI, KOTOpPhIE MOXXHO PELIUTh HpU MOMOLIU (U3HYECKUX METOJIOB,
UCTIONB3YSl ONHCAHWE MCCIEJOBAaHUS, BBIIEIATH IPOBEpPSEMOE TPEAINOJIOKEHHE, OLEHUBAThH
NPaBUWIBHOCTH MOPSAIKA MPOBEICHHS HCCIEI0BAHNUS, JeTaTh BHIBOIbI, HHTEPIPETUPOBATH PE3YIIbTATHI
HAOJIO/ICHUH U OIBITOB;

MPOBOAUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM (PU3HMUECKUX CBOWMCTB TeI
(u3yueHue BTOporo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTb IepHo/ia KoJieOaHui
OPYKUHHOTO MasTHHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTYIbI
MaJIbIX KOJIeOaHUH, MPAMOIMHEHHOE PaclpoCTpaHEHHE CBETa, pa3jiokKeHHe Oeroro cBera B CIEKT),
U3Y4YEeHHE CBOWCTB HM300paXeHHS B IIJIOCKOM 3€pKaje M CBOMCTB H300pa)xXeHHs MpeaMera B
coOuparolieii JinH3e, HaOMI0ACHHUE CIUIOIIHBIX U JIMHEWYAThIX CHEKTPOB M3IYUYECHHUS): CAMOCTOATEIHHO
coOMpaTh YCTaHOBKY W3 H30BITOUHOrO0 Habopa OOOPYIOBaHUS, ONKCHIBATH XOJ| ONBITA M €ro
pe3ynbTathl, GOPMYITUPOBATEH BHIBOIBI,

MIPOBOAUTH MPH HEOOXOIUMOCTHU CEPUI0 MPSMBIX H3MEPEHUM, OIpenesss cpeiAHee 3HaueHue
U3MepsieMoi BeIHUMHBI ((DOKYCHOE pacCTOSIHUE COOMpArOIe JIMH3bI),000CHOBBIBATH BHIOOp criocoba
U3MepeHus (M3MEPHUTEIBHOTO MPHOopa);

MIPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTEH (M3WYECKUX BEIWYMH C HCIOJIH30BAHUEM TIPSMBIX
U3MEpPEHUIl (3aBUCUMOCTh IMYTH OT BPEMEHH MpPU PAaBHOYCKOPEHHOM JIBIKECHUHM 0€3 HadalbHOM
CKOPOCTH, Tepuoja KoieOaHUl MaTeMaTUYecKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTU yria
OTpaKEHHsI CBeTa OT YyIjla MafeHds MW yrja MPeJOMICHHS OT yIiia TMajaeHHs): IUIAaHHPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITENIBHO COOMpaTh YCTaHOBKY, (UKCHpPOBATh pE3yJbTaThl MOMYy4YEHHOM
3aBUCHUMOCTH (DPM3MUECKUX BEJIMYMH B BHJAE TaOMUIl W TpadUKOB, N1e1aTh BBIBOABI MO pe3ylbTaTaM
UCCIIEIOBAHMS,

MIPOBOJIUTH KOCBEHHBIE M3MEpEHHsI (PU3NIECKUX BEIWYHH (CPEeHSS CKOPOCTh M YCKOPEHHE Tea
IpU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOpPEHHE CBOOOJHOTO TaAeHUs, >XECTKOCTh MPY>KUHBI,
KOX(GUIIMEHT TPEHHUS CKOJBKEHUSI, MEXaHN4ecKasi paboTa MMOILTHOCTh, YaCTOTA U MEPUO]T KOIeOaH i
MaTeMaTHYECKOTO W TPY>KUHHOTO MasiTHUKOB, OTITHYECKAs CHJIa COOMPAIOIEeH JTMH3BI, PaaHMOaKTHBHBINA
¢oH): TUTAaHUPOBATHh U3MEPEHHS, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHATH H3MEPEHHUS,
clenys MPEeAaoKeHHOW WHCTPYKIIMHU, BBIYUCIIATh 3HAYCHHE BEJIMYMHBI U aHAITU3UPOBATh MOJyYCHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOM MOrPEIIHOCTH U3MEPEHNN;

co0Jro1aTh MpaBUiIa TEXHUKH OE€30MIaCHOCTH MU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (DU3MUECKMX MOJeNeil: MaTrephalibHas TOYKa,
abcomoTHO TBEPIOE TEJIO0, TOYEYHBIM MCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, TUTAHETapHas MOJENb
aToMma, HyKJIOHHAsi MOJIENTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIIMIIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOH HA WX OMKMCAHUs (B TOM YHCIIE: CHHUIOMETp, AJATYHKH ITOJIOKEHHSI, PACCTOSIHUS U YCKOPECHHS,
pakeTa, 9XOJIOT, OYKH, MEPUCKOMN, (oToammapaT, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOI, JIO3UMETP,
Kamepa BuiabcoHa), HWCHONB3ysd 3HAHUSA O CBOWCTBAX (U3MUECKUX SBJICHHH U HEOOXOAMMBIC
¢du3nUeckne 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBbl M CXEMaTHUYHbIE PHUCYHKH W3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
WU3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB TPU PEIICHHH Y4eOHO-IPAKTHUIECKUX
3a1ad, ONTHYECKHE CXEMBI ISl TOCTPOSHHs] HW300pakKeHHUH B TUIOCKOM 3epKaje M COOMparomeit
JINH3E;

MPUBOJIUTEH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MpHUMepax) MPaKTUYECKOTO HCIOJIb30BAHUS
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bu3MYECKUX 3HAHWN B MOBCEAHEBHOW >KM3HM Ui oOecredeHuss 0e30MacHOCTH Tpu oOpalieHuu ¢
npubopaMd W TEXHUYECKMMH YCTPOMCTBAMHU, COXPAHEHUS 370POBbsI M COONIOJCHUS HOPM
HKOJIOTHYECKOTO IMOBEICHUS B OKpYKaroUIecpee;

OCYIIECTBIISTh MOUCK HWHPOpMaIK (HU3HUECKOTO cojaepkaHusi B VIHTepHETe, CaMOCTOSTEILHO
dbopMynUpyss TMOUCKOBBIA 3apoC, HAXOIUTh IIYTH OINPEACICHUS JJOCTOBEPHOCTH IOJTYYCHHON
uH(pOpPMAIIMK HAa OCHOBE MMEIOIIUXCS 3HAHUH U JIOTIOTHUTEIBHBIX HCTOYHUKOB;

UCIIOJB30BAaTh TPH BBIIOJHCHUH YUYEOHBIX 3aJaHWil HAYyYHO-TIONMYJSIPHYIO JIUTEPATypy
(GU3UUeCKOro CoIepIKaHus, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTu MHTepHeT, BianeTh npuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, IPeoOpa3oBaHust HHPOPMALIMU M3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3llaBaTh COOCTBEHHBIC NHCHMEHHBIC W YCTHBIE COOOIICHWS Ha OCHOBE HWH(pOpMAIUU U3
HECKOJIbKUX HCTOYHHKOB (PM3UYECKOTO COJCPIKAHUS, MyOIIMYHO TIPECTABIATh PE3yabTaThl IPOCKTHOU
WIN MCCIIEIOBATENILCKOW JCSTEIBHOCTH, IIPH STOM IPAMOTHO MCIOJIb30BATh M3YYCHHBIA TMOHSATHIHBINA
ammapar M3y4aeMmoro pasaenia (U3WKH M CONPOBOXKIATh BBHICTYIUICHHE NpPE3CHTAIMed C y4&ToM
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHE

7 KJIACC
HanmenoBanue DNEeKTPOHHBIE
No paszenoB U TeM Kos- (mmudpoBsie)
BO [IporpammHuoOe comepxanue OCHOBHBIE BH/IBI ICSTEIBHOCTH 00yJIatOIIHXCSI
n/m y4eOHOTO qacOB oOpa3oBaTenbHbIC
npeaMeTa pecypesl
Paznen 1. @u3nuka u ee posib B NO3HAHUH OKPYKAIOIIET0 MUpPa
1.1 | ®usuka—Haykao |2 dusndeckue sIBICHUS: BeusiBiieHue pazimduii MExXIy GU3HUECKUMH HXUMAYCCKHUMHU https:/resh.edu.ru/subjec
IPUPOJIE MEXAHUYECKHUE, TEILUIOBBIE, npeBpanieHnsME. PaciosHapanue u kiaccudukaims pusnueckux | L1esson/1526/start/
SICKTPUUCCKUE, MATHUTHBIC, | ABIICHHI: MCXaHMYCCKUX, TEIUTOBBIX, JICKTPUUICCKUX, MATHUTHBIX | b o //och odu ru/subiec
CBETOBBIC, 3BYKOBBIC U cBeToBbIX. HaOxroieHue u onucanne pu3nIecKux sBICHUN t/lesson/2603/start/
1.2 | ®uznueckue 2 dusnyeckre BeTUYHHBL. OmnpeneneHne HeHbl JeCHUS MIKAIbI U3MEPUTEIBHOTO PpUoopa. )
BEJIMYHHBI W3mepenne Gpu3MIecKux V3MepeHne MTMHEHHBIX PA3MEPOB TeJl i IPOMEXKYTKOB BpeMenu ¢ | LLtps:/resh.edu.ru/subj
BEJIMYHH. yuérom norpemrHocteil. U3mepenue o0bEMa )KUIKOCTH U M 2
dusnyeckue npuoOOpEHI. TBEpPAOTO Tena. M3amepeHue TemMiepaTypbl IPU MOMOIIH
[orpemHocTs M3MepeHuit KHJKOCTHOTO TEPMOMETpPA M JaTYHKA TEMIIEPaTypPHl.
MesxayHapoaHas cucrema BeimosHeHHEe TBOPUESCKHX 33J[aHUil TTO TIOMCKY CIIOCO00B
€IMHHIL U3MEPEHUSI HEKOTOPBIX (PH3MUECKUX XapaKTEPHCTHK, HAIpUMep,
pa3MepoB MaJIbIX 00BEKTOB (BOJIOC, TPOBOJIOKA), YAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUM, MAJIBIX TPOMEXYTKOB BPEMEHH.
OOcyxIeHne NpeayiaraeMbIX CIocO00B
1.3 | EcrectBeHHO 2 Kaxk ¢usuka u npyrue BeIaBIoKeHHE THITOTE3, OOBSICHAIONIMX MPOCTHIE SIBICHUS,
HAYYHBIA METOJ €CTECTBEHHBIC HAYKH HarpuMmep:
TIO3HAHHS U3y4atoT IPUPOY. — [MOYEeMY OCTaHABIIMBACTCS IBHIKYIIIEECS

EcTecTBEHHO -Hay4YHBII
METO/I ITO3HAHUS:
Ha0II0IceHUE, TOCTAHOBKA
HAyYHOTO BOTIPOCA, BHIIBIIKE
-HHE THITOTE3, SKCTICPUMEHT
0 TIPOBEPKE TUTIOTE3,
00BsACHEHNE

Ha0JII01a€MOTO SIBIICHUSL.

Onucanmne GpU3N4IecKux

10 TOPU30HTAJIBLHON TOBEPXHOCTH TEJIO;

— [IOYEMY B JKapKyI0 MIOr0ly B CBETJION OJIEXKIE

MpoXJIaiHel, ueM B TéMHOM. [Ipennoxenue

CHoco0O0B MPOBEPKU TUIIOTES.

[TpoBeneHue nccneroBaHus MO MPOBEPKE KaKO-

7100 TUIIOTE3BI.

[TocTpoenue npocteiinx Moesnel Gpusndeckux sSBJICHU (B BUIe
PHUCYHKOB WJIM CXEM), HAaIlpuMep MaJieHHe NpeaMeTa;
MIPSIMOJIMHENHOE
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https://resh.edu.ru/subject/lesson/1526/start/
https://resh.edu.ru/subject/lesson/1526/start/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/2602/start/

SBJICHUH C TOMOLIBIO pacnpocTpaHeHHe CBeTa
Mozelen
Uroro no pazneny 6
Pa3nen 2. [lepBoHaya/ibHbIE CBEIEHNSI O CTPOEHUH BelIECTBA
2.1 | Crpoenue 1 CrpoeHue BeliecTna: Habmroienne u MHTEepIIpeTals OmbITOB, CBUIETEILCTBYIOMINX 00 )
BelIeCTBa aTOMBI U MOJIEKYJIbI, UX ATOMHO-MOJIEKYJISIPHOM CTPOEHHUH BEILIECTBA: OIBITHI C hitps://resh.edu. ru/subj
pa3mepbl. OMBITHL, pacTBOPEHHEM Pa3IMYHBIX BEIIECTB B BOJIC. S
JIOKa3bIBaIOIIHe OrueHka pa3MepoB aTOMOB U MOJIEKYJI C UCIIOIb30BAaHHEM
JTUCKPETHOE CTPOCHHUE dororpaduii, MOTYICHHBIX HA AaTOMHOM CHIJIOBOM MHUKPOCKOIIE
BEILECTBA (ACM) — nabGopatopHas padora no teme: «O1eHKa TuameTpa
aToMa METOJIOM PsJOB (C UCTIONBb30BaHUEM (oTorpaduii).
Omnpenenenne pa3sMepoB MabIX Tell
2.2 | IBwkeHHE U 2 JIBmxenne yactuil BemecTBa. | Habmonenne u o0bsicHeHHE OpPOYHOBCKOTOIBHYKEHUS U SIBJICHUS
B3aHNMOJIEHCTBHE CBs3b CKOPOCTUIBUKEHUS mubdy3uu. https://resh.edu.ru/subjec
YJaCTHII BEIIECTBA YaCTHII C TEMIICPATYPOH. [TpoBeneHmne 1 00BICHEHUE ONBITOB TI0 HAOTIOACHHUIO TEIIJIOBOTO Ulesson/1534/start
BbpoyHoBckoe nBHKEHUE, pacuIMpeHus ra3os.
muddysus. Bzaumoneiicteue | [IpoBenenue n 00bICHEHHE OIBITOB 110 OOHAPYKEHUIO CHIT
YacTHUIl BEIIeCTBA: MOJIEKYJISIPHOTO MPUTSHDKEHUSHU OTTATKUBAHUS
MIPUTSDKEHUE U OTTATKUBAHUE
2.3 | ArperatHbie 2 ArperaTHble COCTOSHUS Onucanue (C UCMOIb30BaHUEM MTPOCTHIX MOJIENIEeN) OCHOBHBIX
COCTOSTHHS BEII[ECTBA: CTPOCHUE ra30B, pa3Iuunii B CTPOCHUU Ta30B, KHUIKOCTEH U TBEP/IBIX TEIL.
BelecTBa KUAKOCTEH U TBEPABIX OObsicCHEeHHE MaJIOi CKUMAEMOCTH KUJIKOCTEHM U TBEPBIX Tel, https://resh.edu.ru/subj
(KpUCTAUTUYECKUX ) TEIL. 00MBII0N Co)KMMaeMOCTH Ta30B. OObsICHEHUE COXpaHEHUS GOPMBI | ect/lesson/1532/start/
BzanmocBs3bs Mexay TBEPABIX TEN U TEKYYECTH KUAKOCTH.
CBOICTBaMH BEIIECTB B [TpoBeneHNE ONBITOB, TOKA3BIBAIONIUX, YTO B TBEPJIOM COCTOSTHUU
pa3HBIX arperaTHbIX BOJIbI YACTHIIBI HAXOASTCS B CPETHEM Jlajbliie APYT OT Apyra
COCTOSTHUSIX U UX aTOMHO- (TUTOTHOCTH MEHBIIIE), YEM B KHUIKOM.
MOJIEKYJISIPHBIM CTPOCHUEM. | Y CTaHOBJICHHE B3aUMOCBSI3H MEXKAY OCOOECHHOCTSMH arperaTHbIX
Oco0eHHOCTH arperaTHbpIX COCTOSTHUH BOJIBI M CYIIICCTBOBAHUEM BOJIHBIX OPTaHU3MOB
COCTOSTHUH BOJIBI (MC — 6uomnorus, reorpadus
Uroro mo pazneny 5
Pa3znen 3. /IBU:KeHHMe M B3aUMO/IeiiCTBHE TeJl
3.1 | Mexanudeckoe 3 MexaHn4decKoe JIBHKEHUE. HccnenoBanue paBHOMEPHOTO JIBFKCHUS, OTIPEICIICHUE €T0
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https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1532/start/
https://resh.edu.ru/subject/lesson/1532/start/

IBIDKEHHUE

PaBHoMepHOE 1
HEPaBHOMEPHOE JBUKCHUE.
Cxopoctb. Cpeusis CKOPOCTh
py HEPaBHOMEPHOM
JIBH>KEHUHU. Pacuér mytu u
BPEMEHU JBUKECHUS

npu3HakoB. HabOmoieHre HepaBHOMEPHOTO ABUKEHUS U
ONpeJIeTICHUE €r0 OTIMYHUM OT PABHOMEPHOT OJIBUXKEHUS.
OrnpeziesieHre CKOPOCTH PaBHOMEPHOTO JIBIKCHHUS (IIapHKa B
KUAKOCTH, MOJICTHIIICKTPHUECKOTO aBTOMOOUIIS U T.11.).
Ornpezenenne cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa W
IapuKa 1o HakJIOHHOM IJIOCKOCTH Pemenue 3a1a4 Ha
omnpeeseHue MyTH, CKOPOCTUH BPEMEHH PaBHOMEPHOTO
JBWDKEHUS. AHAIN3 TparKOB 3aBUCUMOCTH ITyTH M CKOPOCTH
OT BPEMCHHU

https://resh.edu.ru/subj
ect/lesson/1488/start/

https://resh.edu.ru/subj
ect/lesson/1525/start/

3.2 | Muepuwmsi, Macca, 4 SBnenue nuepuuu. 3aKOH OO®bsicHEeHHE U IPOTHO3UPOBAHKE SBJICHUN, 00YCIIOBICHHBIX )
TUIOTHOCTD uHepuuu. B3auMoneiictBue | nHepImel, HalpuUMep, YTO TPOUCXOIUT NPU TOPMOKEHUH WIIN hitps://resh.edu.ru/subj
TEJl KaK MPUYMHA U3MCHEHUSI | PE3KOM MaHEBPE aBTOMOOWIIS, IT0YEMY HEBO3MOKHO MIHOBEHHO e
CKOPOCTH JBHKCHUS TEJL. NPEKPaTUTh IBUYKEHUE Ha BEJIOCHIIEACUIIN CAMOKATE U T. [I.
Macca kakmepa uHepTHOCTH | [IpoBe/ieHHe U aHATN3 ONBITOB, IECMOHCTPUPYIOIINX H3MCHCHUE
Tena. [IIOTHOCTB BEIECTBA. | CKOPOCTH JBHKCHHS TeNa B Pe3ylbTaTe AeiiCTBUs Ha Herogpyrux | Litbs://resh.edu.ru/sub
CBs13b INIOTHOCTH C Ten. Pemenue 3a1a4d Ha onpeesieHre Macehl Tela, €ro ect/lesson/2601/start/
KOJIMYECTBOM MOJICKYJIB 00béma u toTHOCTH. [IpoBeneHne 1 aHaNN3 OMBITOB,
enuHHIEe 00bEMa BellleCTBa | IEMOHCTPUPYIOIIMX 3aBHCUMOCTD U3MEHEHHSICKOPOCTH TeJa OT
ero Macchl pU B3auMOJIecTBUY Tell. M3mepeHne Maccel Tena https://resh.edu.ru/subj
pa3nuuHBIME crioco0aMu. OnpeieneHue IIOTHOCTH Teja B ect/lessory/297y/start)
pe3ysbTaTe H3MEpEHUs ero Macchl U 00bEMa
3.3 | Cuua. Bunsr cun 14 Cuna kak XxapakTepucTHKa N3yuenne B3auMOAEUCTBUSA KaK IPUYMHBI U3MEHEHUS CKOPOCTH

B3aMMOJEHCTBUS TEIl.

Cwta ynpyrocTy ¥ 3aKOH
I'yka. M3mepenue cuibl

C TIOMOIIIBIO TMHAMOMETpA.
SIBeHME TATOTEHUS U CUIIA
TsokecTH. Cuila TSKECTH Ha
JIpyrux 1iaserax. Bec Tena.
Hesecomocts. Crioxxenue
CHJI, HAIIPABJICHHBIX 110
OJIHOM ITPSIMOM.
PaBHoOzelCTBYIOIIAS CHIL
Cuna tpenus. Tpenue

TeJsa UK ero fedopmanuu. Onucanue peaibHbIX CUTYaIHi
B3aUMO/JICUCTBUSTEN C MOMOILBIO MOJIENEN, B KOTOPBIX BBOJUTCS
MOHATHE U N300pa’keHne CHIIbL. M3yueHne CHilbl ypyrocTH.
HccenenoBanue 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT YJIMHEHUS
PE3MHOBOTO IIHYPa WU MPYXHUHBI (C TOCTPOEHUEM IpaduKa).
AHaIN3 NpakTUYECKUX CUTYalluH, B KOTOPBIXITPOSBIISETCS
JeficTBUE CUJIBI YIIPYTOCTH (YIPYTOCTh Msi4a, KPOCCOBOK, BETOK
JiepeBa u Ap.). AHaIM3 CUTYaIlUid, CBSI3aHHBIX C SIBICHHEM
TaroteHus. OObsiCHEHnE OpOUTATIBHOTO IBM)KEHUS IIJIaHET

C UCITIOJIb30BAHUEM SBJICHHA TATOTCHUSA YU 3aKOHAWMHCPIINH.
W3mepenue Beca Tena ¢ MOMOIIbio AuHaMoMeTpa. O0ocHOBaHME
ATOro cnocoba n3MepeHust. AHaIU3 U MOJIETMPOBAHUE SIBJICHUS

https://resh.edu.ru/subj
ect/lesson/2756/start/

https://resh.edu.ru/subj
ect/lesson/2973/start/

https://resh.edu.ru/subj
ect/lesson/2600/start/
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https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2974/start/
https://resh.edu.ru/subject/lesson/2974/start/
https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2973/start/
https://resh.edu.ru/subject/lesson/2973/start/
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2600/start/

CKOJIbXKEHUS U TPEHUE
nokosi. TpeHue B npupojae u
TEXHUKE

HEBECOMOCTH. DKCIEPUMEHTAIbHOE IIOJy4YEHUE MpaBuia
CJIO’KEHHs CUJI, HAIIPABJICHHBIX BJIOJIb OJHOUIIPSIMOM.
OnpeneneHre BEIUYUHbBI PAaBHOJICUCTBYIOIICH CHUII.

W3yuenue cuiibl TPEHUSI CKOJIBKEHUS U CUIIBITPEHHUS II0KOS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSOT CUJIBI IaBJICHUS U
CBOICTB TPYILIUXCSI IOBEPXHOCTEN. AHAIN3 MPAKTUYECKUX
CUTyallui, B KOTOPBIXIPOSIBIISETCS JEUCTBUE CHIIBI TPEHMUS,
UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS HIINYBEITNYCHUS
(kaTaHue Ha JIbDKAX, KOHbKaX, TOPMOXKEHUE aBTOMOOUJIA,
MCII0JIb30BaHUE NOIIIUITHUKOB, IJIABaHUE BOJIHBIX )KUBOTHBIXU
ap.). Pemenue 3aiau ¢ ucnosib3oBaHueM GopMyi Juist pacuéra
CHUJIBI TSYKECTH, CUIIBI YIIPYTOCTH, CUJIBI TPEHUS

https://resh.edu.ru/subj
ect/lesson/2599/start/

https://resh.edu.ru/subj
ect/lesson/1536/start/

https://resh.edu.ru/subj
ect/lesson/2972/start/

Hroro no pasacity

21

Paznen 4. /laBienune TBé

PDABIX TEJI, JKHIKOCTEN M ra3oB

4.1 | JlaBnenwue. 3 Hasnenune. CriocoObl AHanu3 1 00bACHEHUE ONBITOB U MPAKTHUECKUXCUTYAIUH, B
I[Tepenaua YMEHBIIEHNS U YBEJUYEHUsS | KOTOPBIX TPOSBIISAETCS CHIA JaBIICHHS. https://resh.edu.ru/subjec
JaBJICHUS nasienus. Jlapienue rasa. O6ocHOBaHME CIOCOOOB YMEHbBIIICHUS NYBEITMYCHUS JaBICHHUS. Vlesson/2giListart
TBEPIBIMU TEIIAMH, 3aBUCHUMOCTH JaBlieHHs ra3a | M3ydeHne 3aBUCIMOCTH JaBIICHHS T'a3a OT 00bEMa 1 https://resh.edu.ru/subjec
JKUIKOCTSIMU U oT 00bEMa, TeMIepaTypsl Temneparypbl. 3ydeHne ocoOEHHOCTEH nepenadn JaBieHUs t/lesson/2598/start/
ra3amu [lepenaua naBneHus TBEPIBIMU TEIIAMH, )KUIKOCTIMU U razamu. OOOCHOBaHHE
TBEPJBIMU TEJAMH, pe3yIbTaTOB OMBITOB OCOOEHHOCTSIMHU CTPOCHMS BEIIECTBA B
KUAKOCTSIMHU U Ta3aMH.3aK0oH | TBEPJOM,KUAKOM U ra3000pa3HOM COCTOSTHUSX.
[Mackans DKcrepuMEeHTaIbHOE J10Ka3aTeabCTBO 3akoHa [Tackars.
Pemenne 3aa4 Ha pac4€T 1aBJIE€HUs TBEPJAOTO TeIA
4.2 | JlaBieHue 5 3aBUCUMOCTb JJaBJICHUS HccnenoBaHue 3aBUCUMOCTH JIaBJIEHUS JKUKOCTUOT TITyOUHBI _
KUKOCTH JKUJIKOCTH OT TJIyOHHBI. IOTPYKEHHs U TUIOTHOCTH skuaAKocTH. Habmmonenne u 00bsicHeHE Dﬁ;‘:é gffg;f/;‘t;‘t// subjec
[THeBMaTHYecKHe MaIIMHBL. | THJIPOCTATUYECKOTO Mapaokca Ha OCHOBE 3akoHa [lackass.
I'mppocraTuueckuit N3ydenue coobmaronuxcs cocynoB. Pemenne 3aa4d Ha pacuér https://resh.edu.ru/subjec
napaaokc. Cooburaromuecs JaBJIeHUS KUAKOCTH.OObICHEHHE TPUHIUIA JeHCTBUS t/lesson/1538/start/
cocynel. 'mapaBimyeckue THJIPABIMIECKOTO MPecca, THEBMAaTHYECKUX MAIlIiH. AHAIN3 U _
MEXaHU3MBI 00BACHEHHE NPAKTUYECKUX CUTYALMH,IEMOHCTPUPYIOLINX P/tlteiss:é /r:fzsgfo(jgt:rjt// subjec
NPOSIBJIICHUE JTABJICHUS )KUAKOCTH 1 3akoHa [lackans, Harpumep
IPOIIECCOB B OpraHU3Me NpH Ir1yOOKOBOAHOMHBIPSIHUN
4.3 | AtmMocdepHoe 6 Atmocdepa 3emin u DKCIepuMeHTaIbHOE OOHAPYKEHNE aTMOC(HEPHOTO JTABJICHHSI.
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https://resh.edu.ru/subject/lesson/2599/start/
https://resh.edu.ru/subject/lesson/2599/start/
https://resh.edu.ru/subject/lesson/1536/start/
https://resh.edu.ru/subject/lesson/1536/start/
https://resh.edu.ru/subject/lesson/2972/start/
https://resh.edu.ru/subject/lesson/2972/start/
https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/2598/start/
https://resh.edu.ru/subject/lesson/2598/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1538/start/
https://resh.edu.ru/subject/lesson/1538/start/
https://resh.edu.ru/subject/lesson/2970/start/
https://resh.edu.ru/subject/lesson/2970/start/

JaBIICHHC aTMoc(epHOe JaBIICHHE. AHain3 ¥ 00BSCHEHHE OIBITOB U MPAKTUYECKUX CUTYAIIHIH,
[IpUYUHBI CYIIECTBOBAHUS CBA3AHHBIX C JIEHCTBHEMATMOC(HEPHOTO JaBIICHUS. https://resh.edu.ru/subjec
BO3IYIIHOW 000JI0UKH OOBsicHEeHHE CYIIECTBOBaHMS aTMOC(EepbIHa 3eMIIe U HEKOTOPBIX Vlesson/1535/start!
3emin. Onbit Toppuuerim. IUTaHETax WU €€ OTCYTCTBUS Ha APYTrHX Mianerax u JlyHe.
N3mepenne armochepHoro OO0BsicHEeHHE N3MEHEHHS ITIOTHOCTH aTMOC(EPHIC BRICOTON U https://resh.edu.ru/subjec
JaBJIEHUSA. 3aBUCUMOCTD 3aBHCHMOCTH aTMOC()EPHOT0 IaBJICHHUS OT BHICOTHI. t/lesson/2969/start/
aTMocgepHoro AaBieHust OT | Pemenue 3aqad Ha pacu€t aTMOC(hEpPHOT01aBICHHUS.
BBICOTHI HaJ] ypoBHEM Mops. | M3yuenue ycrpoiicTBa 6apomerpa-aneponia
[TpuGops! s ©3MEpEHUS
aTMoc(hepHOro TaBICHUS
4.4 | JletictBue 7 JleiicTBUE XKUAKOCTH U raza | DKCIIEPUMEHTAIbHOE 00HApY)KEHHE JACHCTBUS )KUKOCTH | ra3a Ha _
KUJIKOCTH MTa3a Ha Ha MOrPYKEHHOE B HUX TEJIO. | MOTPYKEHHOE B HUX Tey0.Onpe/iesieHre BhITAIKUBAIOIIEH CHIIBI, Dﬁfs:é /r:/GZSQGZ(ilSJt;rJt// subjec
MOTPYKEHHOE B BerTankusatonias JCHCTBYIOIIEH Ha TEJo, TOrpy:KEHHOE B )KUAKOCTh. [IpoBeieHue n
HUX TEJIO (apxumenoBa) cuiia. 3aKOH 00CyXI€HUE OMBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTb
Apxumena. [InaBanue tei. BBITAJIKMBAIOIIECH CHUJIbI, IEHCTBYIOLIEH HA TEJIOB KUIAKOCTH, OT https://resh.edu.ru/subjec
BosnyxoruiaBanue 00BbEMa MOrpyKEHHOU B KHMIKOCTh YaCTH TeJla U OT IJIOTHOCTH t/lesson/2967/start/
KUIKOCTH. [Iposepka He3asucuMocmu GblmMaiKu8arOUetiCubl,
Oelicmgyrowel Ha meio 8 HCUOKOCMU, OM MACCbl mead. https://resh.edu.ru/subjec
HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOjie 0T 00bEMa t/lesson/2966/start/
NOrpyKEHHOHN B KHUIKOCTh YacT Tena. Pemenue 3anad Ha
MPUMEHEHHE 3aKOoHa ApXUMe/ia ¥ YCIOBUS TUTaBaHUs TeTl.
KoncTpynpoBanue apeoMeTpa Uil KOHCTPYHPOBAaHUE JOAKH U
onpeieneHue e€rpy3onobEMHOCTH
Wtoro no pazneny 21

Pazgen 5. PaGoTa u MOIHOCTH. JHEpPrus

5.1 | PaGotau 3 Mexanuueckas pabora. DKcIepuMEHTAIbHOE OIpe/IeNIeHe MEXaHNYeCKOH paboThI CHIIBI _
MOII[HOCTb MouHoCTh TSDKECTUTIPH TIAJICHIUY TEJIA U CHJIBI TPEHHS TIPU PABHOMEPHOM P/tlteiss:é /r:/F}ZSgG%i:taﬂrjt// subjec
HIepEMENIEHUH TEJAIIO0 TOPU30HTAIBLHON MTOBEPXHOCTH.
Pacuér momHoCTH, pa3BUBaEMOM TPU NOABEMEIIO JIECTHULIE.
Pelenue 3a/1a4 Ha pac4éT MEXaHMIECKON pabOThl M MOIIHOCTH
5.2 | IIpocTeie 5 [TpocThie MexaHu3MbIL: 610K, | OTpeeeHne BHIMTPhIIA B CHIIE MPOCTHIX MEXaHU3MOB Ha
MeXaHHU3MbI pbIYar, HaKJIOHHAsT IpUMepe phlyara, MOJABUKHOTO HHEOABIIKHOTO OJIOKOB, https://resh.edu.ru/subjec

mI0CKOCTh. [IpaBuio
paBHOBECHSI phlUara.
IIpumeHeHne npaBuiia

HAaKJIOHHOM IIOCKOCTH. VccnenoBanme yciaoBUsl paBHOBECHUS
pbryara. OOHapyXeHHEe CBOMCTB MPOCTHIX MEXaHU3MOB
B pa3JIMYHbBIX MHCTPYMCHTAX U HpI/ICHOCO6J'IeHI/I$IX,I/ICHOJ’II)3yeMI>IX

t/lesson/2597/start/

https://resh.edu.ru/subjec
t/lesson/2963/start/
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https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/2969/start/
https://resh.edu.ru/subject/lesson/2969/start/
https://resh.edu.ru/subject/lesson/2968/start/
https://resh.edu.ru/subject/lesson/2968/start/
https://resh.edu.ru/subject/lesson/2967/start/
https://resh.edu.ru/subject/lesson/2967/start/
https://resh.edu.ru/subject/lesson/2966/start/
https://resh.edu.ru/subject/lesson/2966/start/
https://resh.edu.ru/subject/lesson/2965/start/
https://resh.edu.ru/subject/lesson/2965/start/
https://resh.edu.ru/subject/lesson/2597/start/
https://resh.edu.ru/subject/lesson/2597/start/
https://resh.edu.ru/subject/lesson/2963/start/
https://resh.edu.ru/subject/lesson/2963/start/

paBHOBECHs pblyara K OJIOKY.
«30J10TO€ IPABUIION
Mexanuku. KIT/ mpocTeix
MexaHu3MoB. [IpocTeie
MEXaHU3MBI B OBITY U
TEXHHUKE

B OBITY M TEXHHUKE, a TAK)KE B )KUBBIX OPraHU3Max.
OKCHepUMEHTAIBHOE J10KA3aTENbCTBO PABEHCTBA

paboT Mpu NPUMEHEHUH POCTHIX MeXxaHu3MoB.OnpeaeneHue
KII/] HakJIOHHOM MIOCKOCTH. PeleHne 3a1a4 Ha IPUMEHEHUE
npaBwiia paBHOBecHs pbluara 1 Ha pacuét KII1/]

https://resh.edu.ru/subjec
t/lesson/2964/start/

https://resh.edu.ru/subjec
t/lesson/2962/start/

5.3 | MexaHnnyeckas 4 MexaHHueCKast SHEPTHSL. DKCIepUMEHTAILHOE ONPEC/ICHIE H3MEHCHHSI KHHETHIECKOM 1 https://resh.edu.ru/subjec
SHEPTUst Kunernueckast u MOTEHIIHAILHOM SHEPTHHU TEJIANPH €T0 CKATHIBAHUH 10 HAKJIOHHOM L/:fSS(;/n/ 2?]9601 start// o
ps://resh.edu.ru/subjec

NOTCHIIHATbHAS SHEPTUS. HHOCKOCTI/I.CDopMyJIHpOBaIEHe Ha OCHOBE UCCJIC/IOBAaHMS 3aKOHA Ulesson/7927/start/30612
[IpeBparienue oqHOTO BUAa | COXpaHEHHUS MEXaHUYeCKoU saHepruu. OOCy ACHUE TPAHUI] 1/
MEXaHUYECKOW SHEPruu MPUMEHUMOCTH 3aKOHACOXPAHEHUS SHEPTUU. Perenne 3ama4 ¢ https://resh.edu.ru/subjec
B JIpYroii. 3aKOH COXpaHEHHs | UCIOJIb30BAaHUEM 3aKOHA COXPAHCHHS SHEPTHU t/lesson/7927/start/30612
SHEPTUUB MEXaHHKE Y

Wroro no pazneny 12

PesepBHOE Bpemst 3

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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https://resh.edu.ru/subject/lesson/2964/start/
https://resh.edu.ru/subject/lesson/2964/start/
https://resh.edu.ru/subject/lesson/2962/start/
https://resh.edu.ru/subject/lesson/2962/start/
https://resh.edu.ru/subject/lesson/2596/start/
https://resh.edu.ru/subject/lesson/2596/start/
https://resh.edu.ru/subject/lesson/7927/start/306121/
https://resh.edu.ru/subject/lesson/7927/start/306121/
https://resh.edu.ru/subject/lesson/7927/start/306121/
https://resh.edu.ru/subject/lesson/7927/start/306121/
https://resh.edu.ru/subject/lesson/7927/start/306121/
https://resh.edu.ru/subject/lesson/7927/start/306121/

8 KIIACC

Ne
n/a

HanmenoBanme
pa3liesioB U TEM
y4eOHOT0
npeamera

Kom-
BO
4acoB

[TporpammHoOe coniep:kanue

OCHOBHBIE BUBI ACATCIBHOCTH o6y11a}oumxc;1

DJIEKTPOHHBIE
(umdpossie)
o0Opa3oBaTenbHbIC

pecypchl

Pa3pen 1. TenjioBble siBJEeHUA

11

Crpoenue u
CBOMCTBA
BEIIEeCTBA

7

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJT. OTIBITHI,
MOATBEPKIAOLINE
OCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. Moaenu TBEpIOro,
KUAKOTO U ra3000pa3HOro
COCTOSIHMH BELIECTBA.
Kpucrannuueckue u
aMmopQHbIe Tena.
OObsicHeHHEe CBOWCTB Ia30B,
JKUJKOCTEN U TBEPHBIX TEJ
Ha OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETUYECKOMN
teopunr. CMauyMBaHue U
KaMUISIPHBIC SBJICHMUSL.
TennoBoe pacuvpeHue u
cKaThe

HaGnronenue u MHTEpIIpETAIs ONBITOB, CBUIETEIBCTBYIOUINX 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHHMH BEIIECTBA: OIBITHI C
pPacTBOPEHMEM PA3JIMYHBIX BEIIECTB B BoJe. Pemenue 3aga4 o
OLICHUBAHMIO KOJIMUECTBA aTOMOB WJIM MOJIEKYJI B €IUHHULIE
00BpéMa BelecTBa. AHalIU3 TEKCTa IPEBHUX aTOMUCTOB
(manpumep, ¢pparmenta noamsl Jlykpenus «O npupoze Bemein») ¢
U3JI0KEHUEM 000CHOBAHUM aTOMHOM TUTIOTE3bI (CMBICIIOBOE
yreHue). OueHka yoeIuTeIbHOCTH 3TUX 000CHOBAHUH.
OO0BbsicHeHre OPOYHOBCKOTO IBIKSHHUS, SIBICHUS TP DY3UH U
pa3Iuyuil MeXAy HUMH Ha OCHOBE MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOW Teopuu cTpoeHus BeuiecTBa. OObsICHEHHE
OCHOBHBIX Pa3JIMUUil B CTPOCHUH Ia30B, )KUJIKOCTEN U TBEPIBIX
TEJI C UCIIOJIB30BAHUEM IOJIOKEHUIM MOJIEKYISIPHO-KMHETHYECKOU
TEOPHUH CTPOCHU BellecTBa. [IpoBeieHne onbITOB 110
BBIPAIMBAHUIO KPUCTAIJIOB ITOBAPEHHOM COJIM WIIM caxapa.
[TpoBenenue u 00bSICHEHUE OMBITOB, IEMOHCTPUPYIOLIHX
KalWJUISIpHBIE SIBJICHUS UsABJIeHUE cMaynuBaHus. OObsCHEHUE posin
KaNWUISPHBIX SIBIEHUMN I MOCTYIUIEHUS BOJIBI B OPraHU3M
pactenuii. Habmonenue, nposenenre u 00bSICHEHHE OIBITOB TI0
HaOJII0ICHUIO TETIJIOBOTO PaCIIUPEHUs ra30B, KHUJIKOCTEH U
TBEPABIX TeN.O0BsICHEHHE COXpaHEeHUsI 00bEMA TBEPABIX TEll,
TEKYUYECTH KHUJIKOCTH (B TOM YMCJI€, Pa3HULIBI B TEKYUECTH JUIS
Pa3HBIX KUIKOCTEH ), 1aBIeHNs Ta3a. [[poBeneHne onbIToB,
JEMOHCTPHUPYIOIIMUX 3aBUCUMOCTD JIaBJIEHHS BO3/1yXa OT €70
00BbEMa MHArPEeBAHUS WM OXJIAXKIEHUS, U UX OOBSICHEHHE Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO Y4€HUs. AHAJIN3 IPAKTHUYECKUX
CUTYallHil, CB3aHHBIX CO CBOMCTBAMM I'a30B, KUJIKOCTEN U
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TBEPJBIX TEN

1.2

TeruioBbie
MPOLECCHI

21

Temmneparypa. Cs3b
TEMIEPATYPHI CO CKOPOCTHIO
TETIOBOTO JABHKCHHS
yactull. BHyTpeHHss
sHeprusi. CriocoObl
M3MEHEHUS BHYTpEHHEH
SHEPIruM: TEIIonepeaaya u
coBeplieHue padboTsl. Bubl
TEeIUIoNepeladun:
TEIUIONPOBOAHOCTH,
KOHBEKIIUS, U3ITyYCHHE.
KonuuecTBo TEmIoThI.

VY nenbHas TEMIOEMKOCTh
BeniecTBa. TemnoooMeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [InaBnenue u
OTBEpPAECBAaHUE
KPUCTAJIIMYECKHUX BEILECTB.
VY nenwpHas TemoTa
IUTABJICHUS.
[Tapoo6pazoBanue u
KoHAeHcauus. Mcnapenue.
Kunenwue. Y nenbHas Temiora
napooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(epHOTO
naBieHus. BraxHOCTb
BO3/1yXa.OHEPrus TOIUIMBA.
VY nenpHast TEIIOTaCTOpaHHUS.
[TpuHIMIIBI paGOTHI
TemnoBEIX asurarencii KI1/]
TEIJIOBOT'O IBUTATES.
TemioBbIie ABUTATENH U

ObocHoBaHMe paBUII H3MEPEHHS TeMIiepaTypbl. CpaBHEHHE
Pa3IMYHBIX CIOCOOOB M3MEPEHUS U IIKAJl TEMIIEPaTyPhl.
HabGnronenue u 00bsICHEHUE ONIBITOB, AEMOHCTPHUPYIOLIHX
M3MEHEHHE BHYTPEHHEH SHepruu Tela B pe3yJbTaTe
TerIonepenayn upaboTsl BHEMIHUX cuil. HabmoneHue u
00BsICHEHUE ONBITOB, 0OCYK/IEHUE MPAKTUYECKUX CUTYaIUH,
JEMOHCTPHUPYIOIIUX Pa3IMYHbIC BUIBITEIUIONECPEIaUH:
TEIUIONPOBOJHOCTh, KOHBEKIIUIO, n3NyyeHue. MccnenoBanue
SIBJICHHS TETZIOOOMEHA MPH CMEIIMBAHUH XOJIOJHON M ropsiaeit
BO/bl. HaOmroeHrne ycTaHOBIEHUS TEIIOBOTO PABHOBECHS MEXKIY
ropsiueit U XoJjo1Ho# Boaou. Omnpenenenue (M3MEpEeHHe)
KOJIMYECTBA TEIUIOTHI, TOJIy4€HHOTO BOJOW IPU TEINI000OMEHEC
HarpeThiM METAJUIMYECKUM HWIHHApOM. OnpeeneHne
(u3MepeHure) yenbHOoM TeIOEMKOCTH BelllecTBa. Pemienue 3aaady,
CBSI3aHHBIX C BBIYMCIICHUEMKOINYECTBA TEIUIOTHI U TETIOEMKOCTH
pH TeriooOMeHe. AHANU3 CUTyallui TPAKTHUYECKOTO
MCTIOJIb30BAaHUS TETUIOBBIX CBOMCTB BEIIECTB UMATEPHAJIOB,
HarpuMep, B LEJSIX SHEProcOepeKeHus: TeMI0ON30IIALuS,
sHEprocOeperarIre KPbIi, TEPMOAKKYMYJIATOPHI U T. II.
HaGnronenue siBneHnii MciapeHusi MKOHACHCAIUH.

HccnenoBanue nmpoiiecca NCTIapeHUSPA3ITAYHBIX )KAKOCTEH.
OOBsicHEeHHE SIBIEHUH HCTIapeHUsI U KOHJICHCAIlUN HAa OCHOBE
aTOMHO-MOJIEKYJIsIpHOTO yueHus. Habmonenue u o0bsicHeHNe
npoliecca KUIEHUs,B TOM YHCIie 3aBUCUMOCTH TeMIIepaTyphbl
KHUIEHUS OT naBieHus. Onpeaenenue (M3MepeHne) OTHOCUTEIbHON
BJIAKHOCTH Bo3ayxa. HabmoneHue mporecca niaBieHus
KPUCTANTHIECKOTO BEIIECTBA, HAPUMED, Jibjia. CpaBHEHHE
MPOLIECCOB TUIABJICHUS KPUCTAITMYECKHUX Tell U pa3MITYCHHUSITIPU
HarpeBaHuu amop¢HsbIX Ten. OnpeaeneHue (M3MEpeHne) yaeaIbHOI
TEIUIOTHIMIaBICHUS IbAa. OObsICHEHHE SBICHUN TIABICHUS U
KPHUCTAJUTU3AI[MHA HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUSHHSI.
Pemenue 3a1a4, CBA3aHHBIX ¢ BBIYMCICHUEMKOJINYECTBA TEIIOTHI
B TIpoIleccax TEIUIoNepeauy Py TUIABICHUN U KPUCTALTU3aINH,
WCTIAPEHUHU U KOHJICHCAIINH. AHAIN3 CUTYaIlMi TPAKTHUECKOTO

https://resh.edu.ru/subjec
t/lesson/2595/start/

https://resh.edu.ru/subjec
t/lesson/2594/start/

https://resh.edu.ru/subjec
t/lesson/2989/start/

https://resh.edu.ru/subj
ect/lesson/2988/start/

https://resh.edu.ru/subj
ect/lesson/2987/start/

https://resh.edu.ru/subj
ect/lesson/1539/start/

https://resh.edu.ru/subj
ect/lesson/2986/start/

https://resh.edu.ru/subj
ect/lesson/2985/start/

https://resh.edu.ru/subj
ect/lesson/2984/start/
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https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2987/start/
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3aIUTa OKPY)KAIOIICHCPE/IBL.
3aKOH COXpaHEHHUs U
HpeBpaIleHNs YHEPTUHB
TCIIOBBIX IIpoHeccax

MIPUMEHEHUSSIBJICHUH TUIABJICHUS U KPUCTAJLIU3ALMY, HAIIPUMED,
IIOJIy4EHUE CBEPXUUCTBIX MATEPUAJIOB, COJIEBAsl IPEJIKA U JIP.
AHanu3 paboThl U 00bSICHEHHE TPUHLIUIIAZCHCTBHS TEIIJIOBOTO
JIBUTATENsl. BhIUMCIEHNE KOJIMYECTBA TEMIOTHI, BBIICISIOLIETOCS
IIPU CTOPAHHUM Pa3IMYHBIXBUI0B TomunBa, U K11/l nBurarens.
OO6cyxaeHne SK0IOTHYECKUX TOCIEeICTBUINCIIONH30BAHUS
JIBUraTesneil BHyTPEHHErO0 CrOPaHHUsl, TEIJIOBBIX U
TUJIPOIIIEKTPOCTAHIHI

https://resh.edu.ru/subj
ect/lesson/2593/start/

Hroro no pazueny 28

Pasznen 2. 3JICKTpH‘leCKI/Ie U MAarHuTHbIC SIBJICHUSA

2.1 | DnexTpudeckue 7 Onektpuzanus Tein. J{Ba poaa
3apsizibl. JIEKTPUUECKUX 3apsi/IOB.
3apsKeHHbIE Tea B3anmoperictsue
U HX 3apsHKEHHBIX Tell. 3aKOH
B3aUMO/ICHCTBUSI KyoHa (3aBUCHMOCTBCHITBI

B3aMMOJEICTBUSA
3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apsJ10B U
pacCTOSHUS MEXKAY TellaMH).
DIIEKTPUUECKOE TOJIE.
HarmpsxénnocTs
AIIEKTPUYECKOTO IOJIS.
[TpuHIMI cyneprio3nnuu
ANEKTPUUECKUX TOJIEH

(Ha KaueCTBEHHOM YPOBHE).
Hocurenn snektpuyeckux
3aps0B. DJIEMEHTApHBIN
JJIEKTPUUECKUN 3apsl.
Crpoenue aToma.
[IpoBOoHUKY 1
JUDJIEKTPUKU. 3aKOH
COXpaHEHHUS IEKTPUUECKOTO
3apsja

Hab6nronenue v npoBeieHre OMBITOB IO SJIEKTPU3AIIMH TEJl TIPU
CONPUKOCHOBEHUU UUHIYKIIUEH.

HaoOmronenue u 00bsICHEHHE B3aUMOICHCTBUS OJJHOUMEHHO U
Pa3HOMMEHHO 3apsDKEHHBIX Tell. OObsICHEHNE MPUHIIAITA ACHCTBUS
AJIEKTPOCKOTIIA.

OOBsicHEeHHE SBJICHUIN JICKTPU3AIUU TIPH CONTPUKOCHOBEHUH TEI
Y MHIYKLHUENC UCTIOJIb30BAaHUEM 3HAHUNA O HOCUTEISAX
ANEKTPUYECKHUX 3aps0B B BEILIECTBE.

Pacnio3naBanue u 00bsICHEHHE SBICHUIDIECKTPU3AIUHU B
MMOBCEIHEBHOM >xu3Hn. HabmroaeHre u 00bICHEHHE OIBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3aps/ia.
Hab6nronenue onpITOB M0 MOJICTUPOBAHUIOCUIIOBBIX JIMHHUI
AIEKTPUYECKOTO MOJISI.

Uccnenoanue 1eicTBUS SIEKTPUIECKOTO MOJISTHA TPOBOAHUKHU U
JUBIEKTPUKU

https://resh.edu.ru/subj

ect/lesson/2983/start/

https://resh.edu.ru/subj

ect/lesson/1540/start/

https://resh.edu.ru/subj

ect/lesson/2592/start/
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2.2 | IlocTostHHBII 20 DJIEKTPUUYECKUH TOK. Hab6nronenue pa3anvHbIX BUAOB JICHCTBHUS DJICKTPHUECKOTO TOKA U
SIIEKTPUYECKHUIA VcioBus CylIeCTBOBAHUS OOHapYKCHUE STHXBUJIOB JICUCTBHS B IIOBCEIHEBHOM KU3HU. https://resh.edu.ru/subjec
TOK 3JIEKTPUYECKOIO TOKA. Habmtoienne BO3HUKHOBEHHUS Ta30BOT0 pa3psaan dIEKTPUUECKOTO Vlesson/2591/start!
Hcrounnku nocToOSHHOTO TOKa B )KUIKOCTH. COOpKa U MCTIBITAaHUE AICKTPUICCKON TIETTH
Toka. JleficTBus MOCTOSIHHOTO TOKa. MI3MepeHue Criibl TOKa aMIepMETPOM. https://resh.edu.ru/subjec
ANIEKTPUYECKOTO TOKA H3mepeHune IeKTPUIECKOr0 HAPSKEHUSBOJIBTMETPOM. t/lesson/2982/start/
(TeroBoe, XMMHYECKOE, [IpoBenenme u 0ObSICHEHNE OIBITOB,IEMOHCTPUPYIOIIUX
MarHuTHOE). DJIEKTPUUECKHUI | 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOHUKA OT €r0 https://resh.edu.ru/subjec
TOK B JKUJKOCTAX U Ta3ax. JUTMHBI, TJI0IAIU TIOTIEPEYHOr0 CEYEHUAN MaTepuraa. t/lesson/3126/start/
DJeKTpUUecKas 1eTb. HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA,ITPOTEKAIOLLETO Yepe3
Cuiia ToKa. DIEKTPUUECKOE | PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAPSKEHUSIHA
HalpsUKEHHE. pesucrope. [IpoBepka npaBuiia CJIOKEHUs HATPSDKEHUI TIPH https://resh.edu.ru/subjec
ConpoTuBieHue MOCJIEI0BATEIbHOM COEIMHEHUH JIBYX pe3ucTopoB. [IpoBepka Vlesson/2690/start
IIPOBOAHMKA. Y IEJIbHOE MpaBuJjIa JIJIsl CUJIBI TOKA MIPH MMapajlieIbHOM COCIMHEHUH
COIIPOTHUBJIEHUE BEIIECTBA. pe3uCcTOpoB AHAIN3 CUTYallUi MTOCJIEI0BATEIbHOTO U https://resh.edu.ru/subjec
3akon Oma jy1s1 ygactka napajuieIbHOTO COSTMHEHHUS IIPOBOAHUKOBB JIOMAIITHIX t/lesson/2589/start/
uenu. [locnenoBaTenbHOE M | AIEKTPUUECKUX ceTsX. PelieHne 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHA hitps-//resh.edu.ru/subjec
[apajuIeJIbHOE COEIMHEHUE Owma u Gopmyn pacdéra IIEKTPUISCKOTO COMTPOTUBIICHUS TIPH t/lesson/2588/start/
npoBOAHKUKOB. PaboTa u MOCJIEI0BATEIbHOM U NapaJlIeIbHOM COEMHEHUHU ITPOBOIHUKOB.
MOIIHOCTB JJIEKTPUIECKOTO Ornpenenenne paboThI AIEKTPUIECKOTO TOKA,MPOTEKAIOIIETo Yepe3 | https://resh.edu.ru/subjec
toka. 3akoH J[xoyns—Jlenua. | pesucrop. OnpeseseHre MOIIHOCTH IEKTPHUECKOTO TOKA, t/lesson/2589/start/
DIeKTpUYECKHE LETH U BBIJIETISIEMO Ha pe3uctope. McciienoBanne 3aBUCUMOCTH CHJTbI hitps://resh.edu.ru/subiec
MOTPEOUTEIH HIEKTPHICCKOI | TOKA Yepe3 JaMIIOUKy OT HanpsbkeHus Ha Heil. Onpenencuue KU | 4 occor/a046/start/
sHeprumB ObITy. KopoTkoe HarpeBatelns. MccnenoBanue nmpeodpa3oBaHust SHEPTUUTIPU
3aMBbIKaHHUE noawsEMe rpys3a snekrpoasurareneM. OObsCHEHUE YCTPOICTBa U https://resh.edu.ru/subjec
NPUHIAITA JEHCTBUS JOMAITHUX 3JICKTPOHAPEBATEIbHBIX t/lesson/2981/start/
nprbopoB. OObsACHEHNE MPUYNH KOPOTKOTO 3aMBIKaHUS U _
ngHHuEma JNEUCTBHUS nnaml:nx npenogcpaHHTeneﬁ.PemeHHe 3a/1a4 C https://resh.edu.ru/subjec
t/lesson/2979/start/
UCIoNb30BaHueM 3akoHa Jxoyns—Jlenna
2.3 | MarHutHbIe 6 [TocTositHHBIE MAarHUTHI. HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUATIOCTOSHHBIX
SIBJICHUS B3aumoneiictBue MarHuToB. M3y4eHre MarHuTHOTO TMOJIsl TOCTOSIHHBIX MarHUTOB

MMOCTOSTHHBIX MarHuTOB.
MaruanTtHOEe TTone.
MarsuTHoOe 110J1€ 3eMITH

" €0 3HAYCHHUEC IJIS1 )KU3HUHA

IIpu ux O6’B€I[I/IHCHI/II/I " pa3aciICHUN. I/ICCJ'Ie)IOBaHI/Ie MAargsuTHOI'O
B3aHMO}IeI>’ICTBH$I IIOCTOSAHHBIX MarHuTOB. I/IzyquI/Ie Mar"guTHOI'O
MOJIAI MOCTOAHHBIX MAIrHUTOB IIPU UX OG’BG)II/IHGHI/II/I " pa3aCiICHUU.
HpOBe)IeHI/Ie OIIBITOB MO0 BU3yaJIM3allWH MOJIA TOCTOSAHHBIX

https://resh.edu.ru/subj
ect/lesson/1541/start/
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3emie. OnbIT Dpcrena.
MarsuTHoe IoJie
3JIEKTPUYECKOIO TOKA.
[IpumeHenue
3JIEKTPOMAarHuTOB

B TEXHUKE. [lelicTBuE
MarduTHOTO II0JIS

Ha IPOBOJAHUK C TOKOM.
DIIEKTPOABUTATEN b
IMOCTOSTHHOTO TOKA.
Hcnonb3oBanue
ANEKTPOABUTATENEHN

B TEXHHMUYECKHUX YCTPOUCTBAX
Y Ha TPAHCIOPTE

MarHuToB. M3yueHue sBJIeHUs] HAMAarHUYMBAaHUSI BEILIECTBA.
HccenenoBanue nefcTBUS MIEKTPUYECKOTO TOKA HA MAarHUTHYIO
crpeinky. [IpoBeaeHue onbITOB, IEMOHCTPUPYIOIIHUX 3aBUCUMOCTD
CHUJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI U
HaIlpaBJICHUs TOKAB KaTylIKe. AHAJIN3 CUTyallMi IPAKTUYECKOT O
IPUMEHEHHUSIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIEHHOCTH, MEIULIUHE).

W3ydeHue nelcTBUS MarHUTHOTO MOJISIHA IPOBO/IHUK C TOKOM.
N3yuenue aerictBus anekrpoasurarens.zmepenue KI1J]
AIEKTPOJBUIATEIbHONYCTAaHOBKU. Pacnio3HaBaHue 1 aHaIu3
Pa3IMYHBIXIIPUMEHEHUM 3J1E€KTPOABUTATENEH

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIP.)

https://resh.edu.ru/subj
ect/lesson/2978/start/

https://resh.edu.ru/subj
ect/lesson/2587/start/

2.4 | DnextpomMarHutHa | 4
SIMHTYKIIAS

OnbiTel apanes. SABnenue
ANEKTPOMATHUTHOMN
uHaykuuu. [pasuio Jlenna.
DneKTporeHepaTop.
Crioco0b! nosyueHust
ANEKTPUYECKON SHEPTUH.
DneKTpoCcTaHIUU

Ha BO30OHOBJISIEMBIX
HMCTOYHHMKAX SHEPTUU

OMBITHI ITO HCCIICIOBAHUIO SABJICHUA SHeKTpOMaFHHTHOﬁ
HHIAYKIOHH: I/ICCJIGI[OBaHI/IeI/IBMCHCHI/Iﬁ SHAYCHHA WU HAIIPABJICHUA
HHAYKIOUOHHOI'O TOKa

Hroro mo pazneny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KUIACC

HaumenoBanue DJIEKTPOHHBIE
Kozn-
No pa3liesioB U TEM (g poBkIe)
BO [TporpammMHOe conepxkaHue OcHOBHbIE BUJIBI IESTEILHOCTH 00Yy4atoIInXCsl
n/m y4eOHOT0 4ACOB oOpasoBarebHbIe
npeaMera pecypchl
Pa3zgen 1. Mexannyeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHn4eckoe ABUKEHHUE. AHanu3 u 00CyXJIeHUE Pa3INYHbIX IPUMEPOBMEXaHUIECKOTO _
JBUKEHHE U MartepuanbHas TOUKa. nBukenust. O0CYKIEeHHE TPaHKL] IPUMEHUMOCTH MOJIENH Dtltps./ / r/e;gé‘;d/“t'r“t// subjec
. esson star
CIIocoObBIeTO Cucrema orcuéra. «MarepuaiibHas ToYkay. OnucaHne MEXaHUIEeCKOTO ABMKCHHUS
OIKCaHMS OTHOCUTEIBHOCTD pa3INUHBIMU crIoco0amu (ypaBHEHUE, TaOIMLA, IPaduK). https:/resh.edu.ru/subjec
MEXaHUYECKOI'O IBMKCHHU. AHau3 )XU3HEHHBIX CUTYyaIlui, B KOTOPBIX MPOSBIIACTCS t/lesson/3128/start/
PaBHOMepHOE OTHOCHUTEIIbHOCTh MeXaHn4decKkoroiBmkeHus. Habnronenue _
NPAMOJIMHENHOE IBIKEHHE. | MEXAHMYECKOTO JBIIKEHHUS TETA0THOCUTEIBHO Pa3HBIX TEI Dﬁtps./ / r/ezsg%eut'mt// subjec
n . o esson star
HepaBaomepnoe orcuéra. CpaBHEHUE yTel U TPACKTOPUN ABMKEHUS OJHOTO U

IIPSMOJIMHEMHOE JBUKEHUE.
Cpenssisi 1 MTHOBEHHAs
CKOpOCTb TeJIa IIPU
HEPABHOMEPHOM JIBHYKEHUH.
Yckopenue.
PaBHOyCKOpEeHHOE
IIPSIMOJIMHEVHOE IBU>KEHHE.
CBobosHOe najieHue.
Onbrter [Nanmes.
PaBHOMEpPHOE ABMKEHUETIO
OKPY’KHOCTH.

Ilepron u wactora
obparenus. JIuneitHas u
YIJI0Basi CKOPOCTH.
[lenTpocTpeMuTenbHOE
YCKOpPEHHUE

TOTO K€ TeJla OTHOCHTEIBHO Pa3HBIXTEN OTCUETA. AHAIHN3 TEKCTA
["anunes 00 OTHOCUTENFHOCTUIBUKEHHS; BBITMIOJIHEHUE 3aJaHHH
M0 TEKCTY (CMbICIOBOE uTeHue). OnpeneneHue cpeaHeil CKopocTH
CKOJIBXKEHUAOPYCKa MK IBUYKEHMS IIapHKa M0 HAKJIIOHHOM
IJIOCKOCTH. AHAJIN3 U 00CYKIE€HUE CITIOCOOOB MPUOIMKEHHOTO
olpeieNIeHnsl MTHOBEHHOMCKopocTH. OmpeiesieHue CKOpoCTH
PaBHOMEPHOTO JABIKEHUS (IIIAPHKA B KUIKOCTH, MOJICITH
AIIEKTPUUYECKOT0 aBTOMOOMIIA U T. 1.). Onpenienenue myTu,
IIPOMIEHHOTO 32 JAHHBIMIIPOMEKYTOK BPEMEHH, H CKOPOCTH Tella
1o rpaduKy 3aBUCUMOCTH IyTH PABHOMEPHOTOJABHIKEHHS OT
BpeMeHU. OOCYKIeHHE BO3MOKHBIX MPUHIIUIIOB JIEHCTBHS
nprOOPOB, U3MEPSIOIINX CKOPOCTH(CIIUAOMETPOB). Beruncnenue
IyTH U CKOPOCTH TIPH PaBHOYCKOPEHHOM TPSMOJTMHEHHOM
nBIKeHuuTena. OnpeaeneHue NPOWIeHHOTO yTH U YCKOPEHUs
JBYDKEHUS TeJa Mo TpaduKy 3aBUCHIMOCTH CKOPOCTH

PaBHOYCKOPCHHOT'O HpﬁMOJ’IHHCﬁHOFOI{BH)KCHHH TCJIa OT BPCMCHU.

IIposepka eunome3svl: ecau npu pagHoOyCKOPEHHOM OBUNCCHUU
0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAKAK PO HEYEMHbIX
yyces, mo cOOmMeemcmayouue NPOMe*CYmKu 8pemenu

https://resh.edu.ru/subjec
t/lesson/3129/start/

https://resh.edu.ru/subjec
t/lesson/3131/start/

https://resh.edu.ru/subjec
t/lesson/3024/start/
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00UHAKOBYL

OmnpeneneHne yCKOpEHUs Tella IPU PABHOYCKOPEHHOM JBUKCHHUU
10 HAKJIOHHOH TUIOCKOCTH. V3MepeHue neprojia v 4acTOThI
oOparreHusTeNa Mo OKpyKHOCTH. OnpeIeIeHHe CKOPOCTH
PaBHOMEPHOTOJIBHIKECHHS TeJIa 110 OKPYKHOCTH. Perrenue 3amau
Ha OIPEICTICHUCKNHEMATHYECKUX XapaKTEPUCTUK
MEXaHHYECKOTO JIBFOKCHHUS PAa3IMYHBIX BUI0B.Pacro3HaBanue u
npUOMKEHHOE OMUCAHKE PA3IMYHBIX BUIOB MEXaHUYECKOTO
JIBHKCHHS B PUPOJIC U TEXHUKE (Ha MPUMEpax CBOOOIHO
MMaJaroIIuX T, IBMKEHNS KUBOTHBIX, HEOECHBIX TEI,
TPAHCIIOPTHBIX CPEJCTB M JIP.).

https://resh.edu.ru/subjec
t/lesson/1530/start/

https://resh.edu.ru/subjec
t/lesson/2586/start/

1.2

BzaumoaerictBue
Tel

20

[IepBs1it 3ak0oH Hpr0TOHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproTOHA.

HpI/IHI_II/Il'I CYIICPIIO3NTTUUCHIL.

Cwiia ynpyroctu. 3akoH
I'yka. Cuna Tpenus: cuia
TPEHUS CKOJIBKEHUS, CUla
TPEHUS TOKOS, IPYTUE BUBI
TPEHUSI.

Cuuta TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTECHHUSI.
YckopeHue cB0OOOIHOTO
najeHus. J[BrmkeHue rmiaHeT
Bokpyr ConHua. [lepBas
KOCMUYECKasi CKOPOCTb.
HesecoMoCTh U eperpy3Ku.
PaBHOBECHE MaTepruaIbHOM
TOYKH. AOGCOTIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEerIEHHON OChIO
BpallleHusi. MOMEHT CHJIBI.
LlenTp TspKECTH

Habmonenne u 06cyxIeHNE OTIBITOB C IBMKCHUEM Tella MPH
YMEHbBIIEHUH BIUSHUSAAPYTUX TEJ, MPETSTCTBYIONINX IBHKEHHUIO.
Amnanu3 Tekcta [anuest ¢ onMcaHneM MBICICHHOTO SKCTIEPUMEHTA,
000CHOBBIBAIOMIETO 3aKOH HHEPITUH;, BHITIOTHEHHE 3aJaHAN TI0 TEKCTY
(cmpIciioBOEuTeHHE). OOCYXIEHNE BO3ZMOKHOCTH BBHIITOTHEHHUI3aKOHA
WHEPIMH B pa3IMYHBIX cUcTeMax oTcuéra. Habmonenue u obcyxaeHue
MEXaHUYECKHUX SBJICHUH, MPOUCXOASIINX B CUCTEME OTCUETA « T enexkar»
mpu e€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCUTENFHOKaOnHETa
¢busuku. JlelcTBYS C BEKTOPAMH CHIT: BBITIOJIHEHUE 33JIAHUU 110
CJIOXEHHIO U BEIUNTAHHIO BEKTOpOB. Habmronenne w/unm npoBeneHne
OTIBITOB, JEMOHCTPUPYIOIINX 3aBHCUMOCTh YCKOPEHHSTENA OT
MPUIOKEHHOH K HEMY CHJIBI M MacchITea. AHaiau3 U 00bsICHEHHE
SIBJICHMM € UCII0JIb30BAaHUEM BTOPOro 3akoHa HeroToHa. Pemenue 3anau ¢
WCIIONb30BaHMEM BTOPOTO 3aK0HAa HBI0TOHA M TpaBMIIa CII0KEHUS CHIL.
Omnpenenenne KECTKOCTHU MPYKUHBI. AHATN3 CUTyallui, B KOTOPBIX
HaOJroaroTeslynpyrue aedopmaiuu, U uX oObsCHEHUE

C HCIIONIb30BaHueEM 3aKkoHa ['yka. Perenne 3a1a4 ¢ HCIIOIb30BaHUEM
3akoHal yka. MccnenoBaHue 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHHS OT
CHJIBI HOpMaJTbHOTO JaBiieHust. O0CyKIeHNE Pe3yIIbTaTOB UCCIICIOBAHHS.
Onpenenenre KO3PGUIIMEHTa TPEHUACKOIbKEHUs. M3MepeHne CHitbl
TpeHus 1okos1. Pemenue 3agay ¢ ncnonb3oBaHueM (HOPMYIBIAIS CHITBI
TPEHUS CKOJNBXKEHUsSI. AHAIN3 JIBUKEHUS TEJT TOJILKO MO JICHCTBHEM
CHIIBI TSDKECTH — cBOOOHOTO najieHus. OObsiCHEHUE HE3aBUCHMOCTH
YCKOPEHUSICBOOOHOTO MaieHHs OT Macchl Tesa. OleHKa BeTMYnHbI
CHJIBI TSATOTEHUSL,JEHCTBYIOLICH MEXKAY ABYMs TeaMH( 7Sl pa3HbIX
Macc). AHaJIN3 JIBUKEHUsI HEOECHBIX TENIOJT JISHCTBUEM CHIIBI

https://resh.edu.ru/subj
ect/lesson/2976/start/

https://resh.edu.ru/subj
ect/lesson/1542/start/

https://resh.edu.ru/subj
ect/lesson/2975/start/

https://resh.edu.ru/subj
ect/lesson/3022/start/

https://resh.edu.ru/subj
ect/lesson/3023/start/
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TATOTEHUS (C UCTIOJIb30BAaHKUEM AOTIOTHUTEIbHBIXUCTOUHUKOB
nHpopmanun). Pemenune 3a1a4 ¢ HCNoIb30BaHUEM 3aKOHABCEMHUPHOTO
TATOTEHHS U (HOPMYJIBI TS pacy€Ta CHIIBI TSHKECTH. AHAIN3
OpPUTHHAIILHOTO TEKCTA, OMKCHIBAIONIETO MPOSBIICHHUS 3aKOHA
BCEMHUPHOT'O TATOTEHHS; BBITOTHEHUE 33JaHUIIIO0 TEKCTY (CMBICIOBOE
uytenne). HaOmronenne n 00Cy X IeHNE ONBITOB 110 N3MEHEHHIO Beca Tela
IPH YCKOPEHHOM/IBIDKCHNH. AHAIIN3 yCIOBHI BO3SHUKHOBEHHS
HEBECOMOCTHH Ieperpys3ku. Pelenue 3a1au Ha onpe/ieieHue Beca Tela
B Pa3IIMYHBIX YCIOBHAX. AHAIN3 CHJI, AEHCTBYIOIINX HA TEIIO,
nokosiieecst Ha ormope. OnpeeneHne NEeHTPa THKECTH Pa3INIHbIX Tl

https://resh.edu.ru/subj
ect/lesson/3021/start/

1.3 | 3akoHEBI 10 Nmnynsce tena. I3meHnenue Habmronenue u 06cyk/1eHre OMbITOB, IEMOHCTPUPYIOIIHUX
COXpaHEHUs uMItysbca. IMmynbe CUIbI. repenavyy MMITyJibCca P B3aUMOJACHCTBUU TEJ, 3aKOH COXPAHEHUS

3aKOH COXpaHEHUS UMITyJIbCa MPU aOCONIOTHO YIIPYTrOM U HEYPYTOM

uMmnyibca. PeakTuBHoe B3aMMO/JICHCTBUHU TeJl. AHAJIIN3 CUTYalluid B OKPYXKAKOIIEH KU3HUC

JIBIDKCHHE. HCII0JIb30BAaHUEM 3aKOHA COXpaHEHUsl UMITylbca. Pacrio3HaBaHue

Mexanuueckas pabota u SIBJICHHS PEAKTUBHOTOJBUKEHUS B IPUPOJIC U TEXHUKE.

MoOIIHOCTE. PaboTa cui [IpuMeHeHue 3aK0Ha COXpaHEHUs1 UMITYJbCa I pacuéra

TSKECTH, YIIPYTOCTH, pe3yIbTaTOB B3aUMOJICHCTBUS TeJI(HA TPUMEPAX HEYIPYTOro

Tpenusi. CBsI3b SHEPTUU U B3aUMOJICHCTBUS, YIIPYTOro HEHTPAIBHOTO B3aUMOICUCTBUS IBYX

pabortsl. [loTenmnuanbpHas OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX HEMOABUKHO). Pemenue

SHEPTrHUs Tela, MOJIHIATOrO 3a/1a4 C UCIOJIb30BAHUEM 3aKOHACOXPAHEHHUS UMITYJIbCA.

HaJl TOBEPXHOCTHIO 3EMJIU. Ornpenenenne pabOThI CUIIBI YIPYTOCTUTIPU TTOABEME Tpy3a C

[ToTeHumanbHas FHEPrus HCIIOJIb30BAHMEMHEIIOIBUKHOTO U ITOBMKHOTO OJIOKOB.

CKaTOU NPY>KHUHBI. N3mepenne MomHoCTH. M3MepeHnne NoTeHIMaIbHON YHEPTUN

Kunernueckas sHeprusi. yrpyro aedopmMupoBaHHON MPYKUHBL. M3MepeHne KHHETHYeCKOi

Teopema 0 KHHETUYECKOM SHEPTUHU TEJAMo JUIMHE TOPMO3HOTO MyTH. DKCIIEPUMEHTATLHOE

SHEPruu. 3aKOH COXPAHEHHUs | CPAaBHEHUE WU3MEHEHHUs MOTEHUHUATBbHON U KHUHETUYECKON YHEpTruid

MEXaHUYECKON IHEPTUU TeJanpy JABMKCHUH 10 HAKJIOHHOM TIOCKOCTH.
DKcIepuMEeHTaIbHasl IPOBEPKA 3aKOHACOXPAHEHUST MEXAaHUYECKOM
SHEPTUH MPHU CBOOOTHOM TafeHuu. [Ipumenenune 3akona
COXpPaHEHHUsI MEXAaHUUECKOW SHEPTUHU Il pacy€Ta MOTEHIUATIbHON
Y KUHETUYECKOU 3Hepruii Tena.Pemenue 3a1ad ¢ UCnojib30BaHUEM
3aKOHA COXPaHEHUs] MEXaHUYECKOM SHEPTUH

Hroro mo pazneny 40

Paznea 2. Mexannuyeckue KoJ1e0aHUs M BOJIHBI
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2.1 | Mexanuueckue 7 KoiebarensHo€E IBUXKEHHE. HaOmronenune koiebanuii Mo IeHCTBUEM CUITKECTH U
KoJIe0aHus OCHOBHBIE XapaKTEPUCTUKH | YIIPYTOCTH U OOHApYyXKEHHE MOA00HBIX KOJeOaHuii B https://resh.edu.ru/subj
KOJICOAHMIA: TIEPHO]L, OKpY>arolieM MHUpe. AHaJIN3 KoJIcOaHuil rpy3a Ha HUTH UHA ect/lesson/3019/start/
4acTOTa, AMIUIUTY/IA. npyxune. OnpeaeneHne 4acToThl KoJeOaHuil MaTeMaTHIeCKOTO U )
Marematnueckuii u IpyKHUHHOrOMasiTHUKOB. HaGuoieHne u 00bsiICHEHUE SBICHUS https://resh.edu.ru/subj
NPYKUHHBIA MasTHUKH. pe3onanca. MccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOIeOaHUA ect/lesson/3018/start/
[IpeBpalieHrie SHEPIUUIIPU | IOJBEIIEHHOI0 K HUTH I'py3a0T JUIMHbI HUTH. [IpoBepka
K0JIeOATEIbHOM JIBUKCHUHU. | HE3aBUCHMMOCTHU NIepro/ia KojaeOaHUUTpy3a, MOIBEIIEHHOTO K https://resh.edu.ru/subj
3aryxaromue KojaeOaHus. JIeHTe, OT Macchl rpy3a.Habumoienue u o6cyx1eH1e OIbITOB, ect/lesson/3020/start/
BriHyk1eHHBIE KOJIEOaHUsA. | AEMOHCTPHPYIOIINX 3aBUCHMOCTD MEpro/ia KoJeOaHuit
Pe3onanc IIPY>KUHHOI'O MassTHUKA OT MacChIrpy3a U )KECTKOCTHU MIPY>KUHBI. https://resh.edu.ru/subj
IIpuMeHeHre MaTEMaTUYECKOT O U ITPYKUHHOINOMAsiTHUKOB B ect/lesson/3015/start/
Ka4yecTBEe MOJENIeH Ui ONMCaHUAKOIeO0aHUH B OKPYKatoLeM
mupe. Pemenne 3a1a4, CBI3aHHBIX C BHIUUCIICHUEM HJIM OLIEHKOM https://resh.edu.ru/subj
4acTOTHI (Iepro/1a) KoueOaHmit ect/lesson/3017/start/
Hsmepenue yckopenus c60600H020 nadeHus
2.2 | MexaHuueckue 8 MexaHu4eckre BOJIHBI. OOHapy:KeHre U aHaJIM3 BOJIHOBBIX SBJICHUNB OKpYXKaIOIEM MHpE.
BOJIHBL. 3BYK CBolicTBa MEXaHUYECKUX Ha6u1o/1eH1e pacnpocTpaHeHH s IPOI0JIbHBIXH HonepedHbix Bosn | Nttps://resh.edu.ru/subj
BOJIH. [IpoonbHbIE 1 (Ha MOJIEITH) 1 OGHAPYKEHHE AHATIOTMYHBIX BHI0B BOHB mpupoxe | Ect/lesson/3014/start/
TOTIepEeYHbIe BOJHEL J[mHa | (3BYK, BOJIHBI Ha BOZIE). BrIuncieHne UTMHBI BOHBI M CKOPOCTH )
BOJIHBI M CKOPOCTb €& pacrpocTpaHeHHs 3BYKOBBIX BOJIH. DKCIIEPUMEHTAIBHOE https://resh.edu.ru/subj
pacrpocTpaHeHHsl. OTIpeieIeHNe TPAHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOaHUIA. ect/lesson/2585/start
MexaHuueckue BOJHBIB HaGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI (B TOM hitps://resh.edu.ru/subi
TBEPIOM Tele, YHCIIe, C UCTIOIb30BAHUEMMY3bIKATBHBIX HHCTPYMEHTOB). ect/lesson/3016/start/
ceificMu4ecKue BOJIHBI. HaGnronenue u oObsICHEHHE SBJICHUS aKyCTUYECKOTO PE30HAHCA.
3ByK. FpOMKOCTb 3ByKa 1 Anammz OpPHUTMHAJILHOI'O TEKCTA, MOCBSIIEHHOTONCIIOIB30BAHHUIO https://resh.edu.ru/subj
BbICOTa TOHA. OTpaxxeHue 3ByKa (WIM yJIbTPa3ByKa) B TEXHUKE (9XOJIOKAIMS, YIbTPa3ByK ect/lesson/3013/start/
3Byka. MH}pa3Byk u B MEJIMLIMHE U JIp.); BBINOJIHEHNE 33JaHUI 110 TEKCTY (CMBICIOBOE
YIBTPa3BYK YTEHUE)
Utoro no pazneny 15

Pa3nen 3. DiieKTpOMArHUTHOE 1T

0J1€ 1 3JICKTPOMATHUTHbIC BOJIHBI

3.1

3J'ICKTpOMaFHI/ITHO
CII0JICE U
OJICKTPOMAI'HUTHBIL

6

DNEeKTPOMarHuTHOE TMOJIe.
aﬂeKTpOMaFHI/ITHI)Ie BOJIHBI.
CaoiicTBa

[TocTpoeHue paccyxaeHuii, 000CHOBBIBAIOIINXB3aHMOCBS3h
ANEKTPUIECKOTO U MAarHUTHOTO TOJIeH. DKCIIEPUMEHTAIBHOE
W3YYEHHE CBOWCTBANIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C

https://resh.edu.ru/subj

ect/lesson/3012/start/
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€BOJIHBI

3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 3J1eKTpPOMarHUTHBIX
BOJIH. Vcronb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH IS
COTOBOM CBSI3H.
DneKTpOMarHuTHas Npupoaa
cBeta. CKOpPOCTb CBETA.
BoiHOBEIE CBOMICTBA CBETA

MTOMOIIbI0 MOOHMITEHOTO TeslepoHa). AHATU3 PEHTTEHOBCKHUX
CHUMKOBYEIIOBEYECKOT'O OpraHu3Ma. AHAIN3 TEKCTOB,
OIKCHIBAIOIINX TPOSBICHUSIIIICKTPOMATHUTHOTO H3ITyYCHHS B
MPHUPOJIC: KUBBIC OPTAHU3MBI, U3TYICHHUS HEOCCHBIX TEI
(cMbIcTIOBOC uTEeHHUE). Pacio3HaBaHue U aHAIM3 pa3IMYHbIX
MPUMEHEHUH 3JICKTPOMArHUTHBIX BOJIHB TeXHUKE. M3ydeHue
BOJTHOBBIX CBOWCTB CBeTa. Perienue 3aau ¢ ncnosiab30BaHuEM
(bopMyIT 11T CKOPOCTH ICKTPOMATHUTHBIX BOJIH, JITHHBI
BOJIHBI M YaCTOTHI CBETA

https://resh.edu.ru/subj

ect/lesson/3008/start/

https://resh.edu.ru/subj

ect/lesson/3132/start/

https://resh.edu.ru/subj

ect/lesson/3174/start/

https://resh.edu.ru/subj

ect/lesson/3011/start/

https://resh.edu.ru/subj

ect/lesson/2584/start/

Hroro no pasneny

6

Pa3gen 4. CBeroBbIe ABJIEHUA

4.1 | 3aKoHbI 6 JlyueBas Mosienb CBETA. Habu1r0/1eHHE ONBITOB, IEMOHCTPHPYIOIMX SBICHUE _
pacnpocTpaHeH s VCcTOYHMKH CBETa. IPSMOJIMHEIHOTO PaCIPOCTPAHEHHsCBeTa (BOSHUKHOBeH e TeHy u | LLDs:/resh.edu.ru/subj
cBeTa [psmMonuHeiHOe TIOJIYTEHH), U MX MHTEPIPETALMSA C UCTIOIb30BAHUEMITOHATHS S

pacmpocTpaHeHHe CBETA. cBeTOBOTO J1y4a. OObACHEHHE U MOJIETUPOBAHHE COITHEYHOTO 1

3armenns Conuna u JIynsl. | yHHOTO 3aT™MeHMi. MccienoBanye 3aBUCMMOCTH yIJla OTPaKEHHUS

Otpaxenne cBera. [ITockoe | CBETOBOIO Jiyda OT yruia majeHus. Vi3ydeHne CBOWCTB https://resh.edu.ru/subj

3epKkaso. 3aKOH OTpakeHHMs | M300pakeHus B IIOCKoM3epkaie. Habmonenue u 00bIcHeHne sellssonlsadisteny

cBeTa. OIIBITOB IO MOTY4EHHIO H300PaKEHUI1 B BOTHYTOM HBBITYKJIOM

[Ipenomienue cBeTa. 3akoH | 3epkanax. HaGmronenne u 00bsICHEHHE ONBITOB 110 MPETOMIICHHIO

npenoMienus ceeta. [lonHOe | cBeTa Ha TPaHUIlE PA3IMUHBIX CPE/, B TOM UHCIIE OIBITOB C https://resh.edu.ru/subj

BHYTPEHHEE OTPayKEHHE MOJHBIM BHYTPEHHUM OTpaskerneM. Vccnenoatue 3apucumoctn | SCt1€sson/3006/start

cBeta. Mcnonb3oBanue yIIla TIpesioMJIeH s OT yIia NaJeHus CBETOBOIO Jy4aHa MpaHuLe

TIOJIHOTO BHYTPEHHETO «BO3IyX—CTeKIIO». PacrosHaBanue sBICHUI OTpaKeHUs U

OTPaXKEHUs B ONITUYECKHX IPEIOMIIEHHS CBETA B TIOBCEAHEBHOM KM3HH. AHAIN3 U https://resh.edu.ru/subj

CBETOBOJIAX 0OBSCHEHNE SBIIEHUS ONTHYECKOrOMUpaXa. Pelenue 3anad ¢ ect/lesson/3005/start/
HCIONb30BAHUEM 3aKOHOB OTPAKEHHUS M IPEIOMIIEHHUS CBETa

4.2 | JIunzel 1 6 JIunza. Xop nyyeii B munze. | [Tomydenue nzo0OpaxkeHHi ¢ MOMOIIBIO coOMparoei n )
ONTHYECKHE Onruyeckas cucTeMa pacceuBaromeii a3, Onpeenenue GOKYCHOrO PaCCTOSHHS U https://resh.edu.ru/subj
IpUGOpPHI (oToanmapara, MUKpPOCKONaH | ONITHYECKO CHJIBI COOMpAOIIEH JTMH3EL. AHAIM3 YCTPOKCTBA U S

TeJieckora. [ a3 kak
onTHYECKas CHUCTEMA.
bmm3opykocTs

MPUHIINIIA IeWCTBUSHEKOTOPBIX ONTHYECKUX MPUOOPOB:
¢doroamnmnapara, MUKPOCKOIa, TeJaeckona. M3yuenue Moemnu riasa
KaK ONTHUYECKON CUCTEMbl. AHAJIN3 SIBICHUN OJTU30pYKOCTHH

https://resh.edu.ru/subj
ect/lesson/3003/start/
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JaJIbHO30PKOCTDb

JAaJIbHO30PKOCTH, IIPpUHIMIIA ﬂCﬁCTBHﬂ O4YKOB

https://resh.edu.ru/subj
ect/lesson/3001/start/

4.3 | Paznoxenue 3 Pa3znoxxenue Oesoro ceera HaGmonenue pasznoxenus 6enoro ceeras criekTp. Habmronenue u )
Oesorocsera B B criekTp. OnbITel HBIOTOHA. | 0GBICHEHHE ONBITOB 110 OTYYEHHIO GENOT0 CBETa U Clioxkenuy | Libs://resh.edu.ru/subj
CIIEKTp CrnoxxeHue CeKTpaIbHbIX CBeTa pa3HbIX 1BeTOB. IIpoBeneHue u 00bsICHEHHE OMBITOB S

1BeToB. Jlucnepcus cBera 10 BOCHPUSTHUIO L[BETA IPEIMETOB IIPU UX HAOIIOJCHUH Yepe3 https://resh.edu.ru/subj
[[BETOBBIC (PHIILTPBI(IIBETHBIC OUKH) ect/lesson/3002/start/
Hroro no pazueny 15

Pa3zgen 5. KBauToBble siBJIeHUA

5.1 | Ucniyckanue u 4 OmeiTel Pesepdopna u OO6cyxenne 1enmu onbIToB Pesepdopaa mo ucciieqoBanmo )
IIOIJIOUICHHE CBETa IUTAHETapHasi MOJIEIb aTOMA. | aTOMOB, BBIIBUJKEHUE TUIIOTE3 O BO3MOKHBIX PE3YJIbTATaX OIBITOB ZZE/K:ZS/S/ ;?32 éegd;;é:;ﬁ ifb'
aTOMOM Mopnens atoma bopa. B 3aBUCHUMOCTH OT IIPEI0JIaraéMOro CTPOEHUS aTOMOB,

Hcnyckanue u nornomienue | GopMyIMpOBaHUE BEIBOJJOBU3 PE3yIbTaTOB ONBITOB. OOCYKACHUE | https://resh.edu.ru/subj
cBera aroMoM. KBaHTEI. IIPOTUBOPEYMUH TUIAHETAPHON MOJEIIN aTOMa U OCHOBAHMUM JUIS ect/lesson/2996/start/
JIuneiuaTeie CIEKTPbI runote3sl bopa o cTaimoHapHBIX OpOUTAX IJIEKTPOHOB. htts://resh.edu.ru/subi
Habito1eHne CIUIOMIHbIX U JINHEHYAThIX CIIEKTPOB U3JIyUYEHUs oct/lesson/2995/start/
pa3nnyHbIX BemecTB. OObsACHEHNE IMHEHYaThIX CIIEKTPOB
U3JTy4YeHUs
5.2 | CtpoeHue 6 PagnoaktuBHOCTh. Anbda-, | OOCy) IeHHE BO3MOXKHBIX TUIIOTE3 O MOAESAXCTPOSHHUS Apa. )
aTOMHOTOsI/Ipa OeTa- ¥ TaMMa-M3JTy4EHHS. Onpesienenne cocTaBa Sep 10 3aaHHBIMMACCOBBIM | 3apsitoBiM | LLtDs:/resh.edu.ru/subj

CrtpoeHune aTOMHOTO s7pa. YKCIIaM U 110 MOJ0XKEHHUIO B IEPUOJUIYECKON CUCTEMEITIEMEHTOB. S
HYKJ'IOHHaSI MOACJIb AHann3 u3MeHEHUs COCTaBa sAAapa u €romnoJ0KCHUA B https://resh.edu.ru/subj
aTOMHOTO0 s71pa. M30TOnbI. NEPUOIUYECKON CUCTEMEIIPH O-PAJIMOAKTUBHOCTH. ect/lesson/1544/start/
PaguoakTuBHBIE HccnenoBanue TPEKOB 0-4aCTHI] 10 TOTOBBIM(POTOTrpadusiM. https-//resh.eduru/subi
npespauienus. [lepron OO6HapyXeHue 1 U3MepeHHe paaualliOHHOr0poHa ¢ TOMOIIBIO ect/lesson/2994/start/ '
MOJIypacnaia aTOMHBIX siIep | I03UMETPA, OLIEHKA €ro MHTEHCUBHOCTU. AHAJIN3 OMOIOIMYECKUX

M3MEHEHUH,IPOUCXOASIINX MO IEHCTBUEM PaJUOAKTUBHBIX

n3iydeHuil. Mcnonp30BaHue paguoaKTUBHBIX U3ITyYEHHUN

B MEIMIIVHE

5.3 | SAnepuble peakiuu | 7 S nepHble peakiu. 3aKOHbI Pemenue 3a1a4 ¢ HCHOJIb30BAHUEM 3aKOHOBCOXPAHECHUS

COXpaHEHHUs 3aps10BOro U
MaccOBOI'0 YHCeN. DHeprus
CBsI3M aTOMHBIX si7iep. CBs3b
Macchl U Heprun. Peakiuun

MacCCOBBIX U 3apsiIOBBIX UKCET HA ONPEEICHUE PE3yIbTaTOB
SIEPHBIX PEAKIIH; aHAIN3 BO3MOXHOCTH HJIM HEBO3MOKHOCTH
sanepHoi peakiuu. OneHKa YHEPTUU CBSI3U SIEP C
ucronbp30BanueM (Gopmyibsl DitHITeiHA. OOCYXKIeHNEe
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CUHTE3a U JICTICHUS sJIep.
Ucrounuku sueprun ConHua
v 3BE31. SnepHas
sHepreTuka. JlencTaus
pPaZOaKTUBHBIX U3TYYCHHI
HA JKUBBIC OpPTraHU3MBbI

NEPCICKTHB UCTIOIB30BaHUSYITPABIISIEMOTO TEPMOSIEPHOTO
cunte3a. O0CyXIeHHE TPEUMYILIECTB U SKOJIOTMUYECKUX
npo0JIeM, CBSI3aHHBIX C SICPHOM SHEPTETUKOM

Hroro no pazueny 17
IloBTOpUTETHHO-000011IA10IIHI MOTYJ/Ib
[ToBTOpeHue u 9 Cucremaruzanus u Beimonnenne yueOHbIX 3aJaHuid, TPEOyIOIUX IEMOHCTPAIIH
00o00mIeHme 0000111eHIE TPEIMETHOTO KOMIIETEHTHOCTEH, XapaKTepU3yIOIINX €CTeCTBEHHOHAYUYHYIO
coZiep KaHus Kypca COJICpKAHUS U OIBITA IPaMOTHOCTh: IPUMEHEHUS MTOTYYCHHBIX 3HAHUHN JIJIS1 HAYYHOTO
¢usuku 3a 7-9 JIeATEeITLHOCTH, 00BsiCHEHUS! PU3NUECKUXSBICHUN B OKpPY>KAIOLIEH MpUpo/e,
KJIaCCHI npruoOPETEHHOTO MPH B TIOBCETHEBHOM KM3HU U BBIABICHUS (PU3MUECKUX OCHOB psizia
M3YYEeHUHU BCEro Kypca COBPEMEHHBIXTEXHOJIOTH; MPUMEHEHHS OCBOSHHBIX
(U3UKK OCHOBHOTO OOIIEr0 | KCIIEPHUMEHTAILHBIX YMEHUH ISl UCCIIETOBAHMS (PU3NIECKUX
o0Opa3oBaHusl. SBIIGHUI,B TOM YHCJIE JIJIsl IPOBEPKH TUIIOTE3 U BHISIBICHUS
[ToaroroBka Kk OCHOBHOMY 3aKOHOMEpHOCTEH. Penmenne pacuéTHpIX 3a1a4, B TOM YHCIIE
roCyJIapCTBEHHOMY IPEeNoiaraolluX UCI0Ib30BaHNe GU3NUECKUXMOIETIeH 1
9K3aMeHY MO (PUBUKEIIIS OCHOBAHHBIX Ha COJIEPKAHUH PA3JIMIHBIX Pa3JesioB Kypca PU3UKH.
oOyJaromuxcsi, BHIOpaBIuX | BeimonHeHue U 3amuTa rpynnoBbIX UITH HHIWBUTYaTbHBIX
ATOT Y4eOHBIN MpeIMET MIPOEKTOB, CBSA3aHHBIXC COJIEP)KAaHUEM Kypca PU3UKH
Hroro no pazneny 9
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