P:‘\CCMOTPEI[O COI'JTACOBAHO NT BFP/K U-HQ

Pykosoafpéis [IMOEMIL 3aMecTHTeNE AHPERTOPA N0 AupeKrop MO\*"Adpwmhu
_ Té#~7 EW. Nakeena H{f’ A (()U/},\n ; \

Ipotoxan 3aceaanus LLIMO ZZH4T B, bensena [ O0, Ipeskoea
Ne 77 orad » LF2025r5, Zf » _ LF 2025 : II;}(/ a3 _‘ff F ¥

oV« 4 I v 2025,

>~

MUWHHUCTEPCTBO IMPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanus TBepckoii 001acTn
KapkoBcKkuii MyHHIIMNIAJIbHBIA OKPYT

MOY «Kapkosckass COII Nely»

PABOYAS ITPOTPAMMA
(ID 6987281)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»
U1s1 o0ydarouxcs 7-9 kiaccos

nrr. AKapkosckuii 2025



HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o gu3rke Ha ypOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMs COCTABIIEHA Ha
OCHOBE TMOJIO)KEHUM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3oBaTesibHON mporpammsbl, npeactaBieHHbix B DI'OC OO0, a takxke ¢
yuéroM denepaibHON paboueld mporpaMmbl BocnuTaHus U KoHienuu mnpenogaBaHus
yueOHOoro npeamera « Pu3nkay.

ConepxaHue  mporpaMMbl 10  (U3MKE  HampaBiIeHO Ha  (QopMupoBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYalOUINXCsS U OPraHU3alUI0 W3ydeHHs (PU3UKU Ha
JesITeIbHOCTHOM OcHOBE. B mporpamme mno ¢pusrke yauThIBaIOTCS BO3MOXKHOCTH Y4€OHOTO
npeameta B peanusanuu TpeboBanmit ®I'OC OOO k TUIaHUPYEMBIM JTUYHOCTHBIM U
METalpeAMETHBIM  pe3yJibTaTaM OOydYeHHs, a TakkKe MEXKIPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 0011Ier0 00pa30BaHMUsL.

[IporpamMma 1o (¢u3MKE yCTaHABIMBAET paclpeiesieHue y4eOHOro marepuaina Io
rojaM o0yueHus (1o Kjaccam), mpeajaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUS
TE€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUSI MPEAMETHOTO COAEPKaHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIMXCH.

[IporpamMma mo ¢usuke pa3paboTaHa C IENbIO OKa3aHUS METOAUYECKOM IOMOIIU
YUUTENIO B CO3/IaHUU paboueli mporpaMmsbl 0 y4eOHOMY IIPEIMETY.

dusnka SBIAETCS CUCTEMOOOPA3yIONIUM [IJIi €CTECTBEHHOHAYYHBIX Yy4eOHBIX
MIPEAMETOB, IMOCKOJbKY (PU3UUYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOLECCOB U SBIICHUM,
M3Yy4aeMbIX XUMHUEN, OMOJIOTHEN, aCTPOHOMHUEN U (PU3HUYecKor reorpadueid, BHOCUT BKJIaJ
B €CTECTBEHHOHAYYHYI0 KapTHHY MHpa, MPEJOCTABISIET HaumboJiee sCHbIe OOpa3Lbl
MPUMEHEHUsI HAyYHOIO METOJA IMO3HAHMS, TO €CTh CIOCc0o0a MOIMYYEHUs IJOCTOBEPHBIX
3HAHHUM O MUpE.

Onna w3 raBHBIX 3a7ad  (UBUYECKOrO O00pa3oBaHUSI B CTPYKType OOIIEro
00pa3oBaHUs COCTOUT B POPMUPOBAHUHU €CTECTBEHHOHAYYHOM IPAMOTHOCTH U MHTEpeEca K
HayKe y 00y4Jarommxcs.

N3yuyenne ¢usznku Ha 0a30BOM YpPOBHE MPEIIOJAraeT OBJAJACHHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSACHSTH SIBJICHUS;

OLIEHMBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOT'O MCCIIEIOBAHNUS;

MHTEPIIPETUPOBATh JAHHBIE M HCIOJb30BaTh HAyYHBIE JOKA3aTEIbCTBA ISl MOJy4YECHUS
BBIBOJIOB.

enu nzyyenust pu3uKu HA yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMpPEEICHBI B
Konuenuuu mnpenopaBanus ydeOHoro mnpeamera «@Pusumka» B 00pa30BaTeIbHBIX
Opra”Hu3alusx Poccniickon denepanun, pean3yIoImnX OCHOBHBIE
00111e00pa3oBaTeyibHbIC MPOrPaMMBbI, YTBEPKIEHHOM penienrem Komnerun MunuctepcTBa
npocsetenus Poccutickoit @eneparnuu (mpotokoi ot 3 aexkadbps 2019 r. Ne [1K4BH).

eau ndyyenus GuU3NKH:

NpUOOpETEHUE UHTEPECa U CTPEMIICHHUSI 00yUalOUINXCA K HAYYHOMY U3YYEHUIO TIPUPOIBI,
Pa3BUTHE X WHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJCTAaBICHUNA O HAy4YHOM METOJA€ TMO3HaHus u  (hopmMupoBaHHe
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMsI KaK pe3yjbTaTa HU3Y4YEHHs] OCHOB CTPOCHUS
MaTepuu U PyH/IaMEHTAIbHBIX 3aKOHOB (DH3HKU;



(dbopMHUpoBaHUE TMPEACTABICHUN O pojii (U3MKU [JIsl PA3BUTUSA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUI;
pa3BUTHE TMpPEACTaBICHU O BO3MOXHBIX cdepax Oyaymed npodeccuoHanbHOM
JEeSTEIBbHOCTH, CBSI3aHHOM € (PU3MKOM, MOATOTOBKA K JalbHEHIIEeMy OOYYEHHIO B HTOM
HaIpaBJICHUH.

JlocTikeHre 3THX Ielied TporpaMmbl Mo (U3UKE Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICIYIONINX 3124
MpruoOpeTeHNE 3HAHWA O JUCKPETHOM CTPOSHUH BEIECTBA, 0 MEXaHUYECKUX, TEIUIOBBIX,
AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
pruoOpeTEeHNE YMEHUH OMMCHIBATh U OOBSICHATH (DU3UICCKUE SBJICHHSI C UCITOJIH30BAHUEM
MOJTyY€HHBIX 3HAHU;
OCBOCHHE METOJIOB pEIICHUS MPOCTEUINX pacyETHBIX 3a7a4 C HCIOJIh30BAaHUEM
(bu3MYeCKUX MOJIENeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUN HAOIIOAATh MPUPOJHBIEC SIBICHHUS U BBITOJHSITH OMBITHI, JJA0OPATOPHbBIE
paboThl M SKCIEPUMEHTANbHBIE HCCIEOBAaHUSI C HCIOJIb30BAHUEM H3MEPUTEIHHBIX
puOOPOB;
OCBOCHHME TMPUEMOB paboThl ¢ uHMOpMaIMeln (QU3NYECKOro CoJepkKaHUs, BKIHOYAs
“H(}OPMAIUIO O COBPEMEHHBIX JTOCTUKEHUSIX (PU3UKH, AaHATIU3 U KPUTHUECKOE OIICHUBAHUE
uHdopmanuu;
3HAKOMCTBO €O cepamu npodhecCuoHaNBHON NeATeIbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMECHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha JIOCTHKEHUAX (PU3HMIECKON HAYKH.

Ha wu3yuenne ¢Qusuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO
oOpa3zoBaHust oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 vaca B HeleN0), B 8 Kjacce
— 68 yacoB (2 waca B Hememo), B 9 kmacce — 102 wyaca (3 dwaca B HEIEI).

[IpensiaraemMelil B mporpaMMe Mo (pU3MKe NepeueHb Jad0paTOpHBIX padOT U ONBITOB
HOCHUT PEKOMEHAATEIbHBIA XapaKTep, YIUTEb JIeJaeT BEIOOp MPOBEACHUS JTa0OPATOPHBIX
paboT W OMBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEH OOydYaroIIMXCs, CIUCKA
AKCIIEPUMEHTAJIbHBIX 3aJaHUi, MpeasiaraéMbIX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOI'O
AK3aMeHa 10 (pU3HKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®u3nka — Hayka o npupone. ABneHus npupoabl. OU3NYECKUE SBJICHUS: MEXaHUYECKUE,
TEIUTIOBBIE, JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaUMUMHbL. M3mepenue ¢uznueckux BeMUuuH. Dusznueckue MpUOOPHI.
[TorpemnocTs U3MepeHUil. MexayHapoaHast CUCTEMA €AUHULL.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAayKd HM3ydaloT npupoay. EcrecTBeHHOHay4dHBIN
METO]I MO3HAHM: HAOJIOIeHHEe, MOCTAHOBKA HAYYHOTO BOIMPOCA, BBIIABMXKEHHE THUIIOTE3,
AKCIIEPUMEHT IO TPOBEpPKE TUIOTE3, 00BICHEHHE HAOII0JaeMoro siBieHus. OnucaHue
(Gu3NYECKUX SBICHUHN C TTOMOIIBIO MOJEIIEH.

JHemoncmpayuu.

1. MexaHnnueckue, TEIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusndeckue nNpuOOPsI U MpoLEeypa IPSIMbIX U3MEPEHHUN aHATIOTOBBIM U IIU(GPOBLIM
IpUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

OmnpeneneHue EHbI IeJICHUS IIKaIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCcTOSHUIM.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TeNa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepeHne TtemmepaTypbl IpU MOMOIIM >KUAKOCTHOIO TEPMOMETPA M JIAaTYMKA
TEMIIEPATYPHI.

6. [IpoBeneHne uccIeqOBaHMs IO MPOBEPKE TUIIOTE3bI: JAJBbHOCTh MOJIETA IIApHKa,
MYIIEHHOT'O TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITYCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BeIIeCTBA: aTOMbl M MOJIEKYJIbI, HUX pa3Mepbl. ONbBITHI, JO0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHne wyactui] BeniecTBa. CBS3b CKOPOCTHM JBMIXKEHHMS YACTHUIl C TEMIIEPATypOM.
BpoynoBckoe nuxenue, nuddysus. BzanmoaeiicTBre yacTuil BEIIECTBA: NPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI ~BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEW H  TBEPABIX
(kpuctamnuyecknx) Tel. B3anMoCBA3b MEXIy CBOMCTBAMHM BEIIECTB B  Pa3HBIX
arperaTHbIX COCTOSHUSIX W HMX AaTOMHOMOJICKYJSAPHBIM cTpoeHreM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUUM BOJBI.
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JHemoncmpayuu.

1. Hab6mronenne OpoyHOBCKOTO JIBHKEHUS.

2. HaGmonenune nuddysuu.

3. HabmroneHnue sBieHHWA, OOBSCHAIONIMXCS TMPUTSHKCHUEM WM OTTaJIKUBAaHUEM

YJaCTHI] BEIICCTRA.
Jlabopamopnsie pabomul u onvimol.

1. OreHka quaMeTpa aroMa METOJIOM PSAOB (C UCTOJIb30BaHueM (oTorpaduii).
2. OMnbITEI IO HAOJIOICHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.
3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.



Mexannueckoe aBuxkeHue. PaBHOMepHOEe U HepaBHOMepHOE JABUKEHHE. (CKOpPOCTH.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHHUU. PacU€T myTH U BpEMEHU IBUKEHUS.
SBneHne uMHEpUMM. 3aKOH HMHEPUMU. B3auMoaencTBUE TeNn KakKk NPUYMHA H3MEHEHUS
CKOpPOCTH JABUKEHHMS Tel. Macca kak Mepa HHEpTHOCTH Teina. [noTHocTh BenecTBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BELIECTRA.

Cuia Kak XapakKTepHCTHKAa B3aumoneucTBua ten. Cuna ynpyrocth u 3akoH [yka.
N3MepeHne cuiibl ¢ TOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U cuja TshkecTu. Cuiia
TSKECTH Ha JIpyrux ruaHerax. Bec tema. HeBecomocts. CliokeHHE CUJl, HAIpPaBJICHHBIX
1o oJIHOM npsMoi. PaBHonelicTByromas cuit. Cuna Tpenus. TpeHue CKOJIbKEHHS U TPEHUE
1okosi. TpeHue B MpUpPOAE U TEXHUKE.

Jemoncmpayuu.

1. Habnrogenne MeXxaHn4ecKoro IBUKEHUS TENa.

2. N3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKECHHS.

3. HaOnroienue siBneHrst HHEPIIUU.

4. HabGnronenne n3MeHeHnsi CKOPOCTH MPU B3aUMOJIEUCTBUU TElL.

5. CpaBHEHHE Macc 110 B3aUMOJIECHCTBHIO TEIL.

6. CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW IIPSIMOIA.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenrne CKOPOCTH PaBHOMEPHOIO JIBHKEHUS (LIapuKa B >KUJIKOCTH, MOJIEIH
AJIEKTPUYECKOTO aBTOMOOWJIS U TaK JaJee).

2. Omnpenenenre cpegHell CKOPOCTH CKOJIBKEHUs OpyCcKa WM LIapuKa 10 HAKJIOHHON
IJIOCKOCTH.

3. Onpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSLKEHUS (IeopManumn) Npy>KHUHbI OT
MIPUIIOKEHHOUN CHUIIBL.

5. OnbITEL, IEMOHCTPUPYIOIINE 3aBUCUMOCTDb CHJIBI TPEHUS CKOJIBKEHHUS OT BECa Tena

Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hasnenne. CrocoObl yMEHbLIEHUS M yBeIMYEHUs JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JIaBJIeHUs raza oT o0béma, Temneparypsl. [lepenaua naBiueHust TBEPABIMU
TElamMH, JKUAKOCTAMH MW ra3amu. 3akoH Ilackamsa. IIHeBMarnueckue MallvHBIL.
3aBUCHUMOCTh JABJCHMSI KHJAKOCTH OT IyOuHbl. ['HapocraTuueckuii mapajokc.
CooOuraromuecs cocyabl. [ napaBnuyeckiue MEXaHU3MBbI.

Atmocdepa 3emnu u armocdepHoe aaBieHue. [IpuynHBI CylIEeCTBOBaHUS BO3AYIIHON
obonoukn 3emsu. OmnbiT  Toppuuennu. HW3mepenne aTMocQEpHOro  J1aBIICHUS.
3aBUCUMOCTh aTMOC(HEPHOr0 JaBJEHUS OT BBICOTHI HaJ ypoBHeM Mops. IIpubopsl mms
MU3MEPEHUs aTMOC(EpHOTO AaBICHUS.

JleiicTBUE KUAKOCTH M Ta3a HA NOTPYKEHHOE B HUX Teso. BelTankuaromas (apxumea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornnaBaHue.

Jemoncmpayuu.

3aBUCHMMOCTbD JABJICHUS ra3a OT TEMIIEPATypHI.

[lepenada naBaeHUs KUAKOCTHIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBnenue nercTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYXKEHHOW YacTH Tena U
MJIOTHOCTH 5KMJIKOCTH.
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7. PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. VYcnoBue miaBaHusl Ted: IUIABAaHUE WM MOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIIECHHUS MJIOTHOCTEH Tejla 1 KUJIKOCTH.

Jlabopamopnuie padbomel u onvimet.

1. HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJie OT 00BbEMa TMOTPYKEHHOU B
JKHUJIKOCTh YaCTH TeJa.

2. OnpenesieHue BBITAJIKUBAIONICH CHIIbI, JEHCTBYIOIICH Ha TEJNO, IMOTPYKEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITUIKHWBAIOMICH CHWIIbI, JACHCTBYIOLIEWM Ha TEIO B
JKHJIKOCTH, OT MaCChI TeJa.

4. OnbIThI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTDH BBITAJKUBAIOIICH CHIIbI, JEHCTBYIOMICH

Ha TeJO B KUIKOCTH, OT 00bEMA MOTPYKEHHOW B KUJKOCTh YaCTH TeJla U OT IJIOTHOCTHU
AKUJIKOCTH.

5. KoHcTpynpoBanue apeoMeTpa WIM KOHCTPYHUPOBAHHE JIOAKH M ONPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIHOCTB. JHEPrHUs.

Mexanuueckas pabota. MOIHOCTb.

IIpocTeie MexaHU3MBL: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBECHS
peiuara. IlpuMeHeHue mnpaBuia paBHOBECUS pbluara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KIIJ] mpocTsix MexaHu3MoB. [IpocTblie MeXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass 3Heprus. KuHernueckas W NOTeHIManbHas »Heprud. lIpespamenne
OJTHOTO BMJIa MEXaHUYECKOM YJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUSI DHEPTUN B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. OnpeneneHue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccenenoBanne ycioBHil paBHOBECHS pblyara.

3. N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

4. N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUSI.

OCHOBHBIC TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHUA BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYd. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIC ITOJOKEHUS
MOJIEKYJISIPHOKMHETUYECKOW TCOPUH.

Mopaenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUI BellecTBa. Kpucramimyueckue u
amopdubie Tena. OOBSICHEHHE CBOMCTB Tra3oB, >KUAKOCTEW U TBEPABIX TEI HAa OCHOBE
MOJIOKEHUM MOJICKYJISIPHO-KHUHETUUECKON Teopuu. CMauynBaHUe W KalMWIISPHBIC SBJICHUS.
TennoBoe pacMpeHue U cxaTue.

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO TEIJIOBOTO JBMIXKEHUSI YacCTHIL.
Buytpennsis sueprus. CrnocoObl M3MEHEHHMS BHYTPEHHEW SHEpPruu: Tervionepenada u
coBepiieHue paboTel. Buapl Temonepeaaun: TeIIOMPOBOAHOCTh, KOHBEKITUS, N3TyUEHHUE.
KomnuectBo TeILIOTHL. YaeabHas TEMIOEMKOCTh BEIIECTBA. 1€IIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. IlmaBmeHme W OTBEpJECBaHUC
KPUCTAUIMYECKUX BEIIECTB. YJIelbHas TemioTa IuiaBineHus. IlapooOpa3oBanme u



kouaeHcauusa. Ucnapenne. Kunenue. Y aenbHas temnnora napoodpazoBaHusi. 3aBUCUMOCTD
TEMIIepaTyphbl KUTICHUS OT aTMOC(EPHOTO TaBICHHUS.

BrnaxHocts Bo3myxa.

DHeprus TOINIMBA. Y IelIbHAasl TeIIOTa CTOPaHMUSL.

[Tpunmmner paGotel TermoBbix aABuratenedt KIIJ[ temmoBoro asurartens. TermioBbie
JIBUTATEIU U 3alIATa OKPYKAIOIIEH CpeIbl.

3aKOH COXpAHEHUS W IPEBPAICHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

JHemoncmpayuu.

1. Hab6mronenne OpoOyHOBCKOTO JIBHKEHHUSI.

2. Hab6mronenune nuddysun.

3. HaOnroienue siBeHnid cMauMBaHUsI U KalMWIISIPHBIX SIBJICHUN.
4. HabGnronenue TemioBoro paciuperus Teu.

5. N3mMeHeHne [aBieHUsi Tra3a IMpU M3MEHEHMH O00bEMa M HarpeBaHUU WU
OXJIAXKJCHUH.

6. [IpaBuiia u3MepeHus TeMIEpPaTyphl.

7. Buasl Terionepenaym.

8. OxJaXxJieHue Ipyu COBEPIIICHUHN padOTHI.

9. HarpeBanue npu coBepiieHU pabOThl BHEITHUMU CHUJIaMHU.

10.  CpaBHeHHE TEIJIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11.  HaOmronenue KumneHus.

12.  HaOmronenue mocTrossHCTBa TEMITEPATYPhI MPH TIJIABJICHUH.
13. Mopenu TEeIIOBEIX ABUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.

2. OnBITHI 110 BHIPANIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnbITEl 110 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIAKOCTEH U TBEPIBIX
TEJ.

4. OmnpeneneHue AaBIeHUs BO3IyXa B OaJIOHE HITIPHUIIA.

5. OMnBITEI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT ero o0béma u
HarpeBaHus WM OXJIAXKICHUS.

6. [IpoBepka THUIMOTE3bl JMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KHIKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TEMIIePaTYPhI.

7. Habmronenre n3mMeHeHns BHYTpEHHEH dHEPrUM Teja B pe3ylbTaTe TeIulonepenadn
¥ paOOThI BHEIIHUX CHIL

8. UccnenoBanue sBIEHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJOAHOW M ropsdeit
BOJIBI.

9. OrnpeneneHue KOJUYECTBA TEIJIOTHI, IMOJIYYEHHOTO BOJOW NpH TEMIOOOMEHE C

HarpeThiM METaJUIMYECKUM LIUJIMHIPOM.
10.  OmnpeneneHue yIeIbHONW TEINIOEMKOCTH BELIECTBA.

11.  HMccnenoBaHue mpouecca NCIapeHus.

12.  OmpenesieHUE OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13.  OmnpeneneHue yJiedbHON TEIUIOTHI MIABICHUS JIbJA.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tenl. J[Ba poja 3JIEKTpUYECKHX 3apsiioB. B3anmoneicTBHE 3apsyKeHHBIX
Ten. 3akoH KynoHa (3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS 3apSKEHHBIX TEl OT BEJIMYHUHbI
3apsAJI0B U PACCTOSIHUASA MEXKIY TEJIaMu).



DnekTpuueckoe noJie. Hanpssk€HHOCTh AiekTpuueckoro nodid. [IpuHuun cynepno3unuu
ANEKTPUUYECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBINA 3JIeKTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOAHUKH U TUAJIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiaa.
OJIEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHUS DJIIEKTPUUYECKOrO0 TOKa. HMCTOYHMKHM
NOCTOSSHHOTO ~ ToKa. JIeMCTBUSL  DJIeKTpUuYeCcKOoro Toka (TEIUIOBOE, XHMMHYECKOE,
MarHuTHOE). DIEKTPUUYECKUN TOK B HKHUIKOCTAX U razax.

Onektpudeckass uenb. Cuna ToKa. OJeKTpuyeckoe HamnpspbkeHue. ConpoTHBIICHUE
IPOBOJHUKA. YAEIbHOE CONPOTUBICHUE BellecTBa. 3akoH Oma il y4yacTKa LIENu.
[TocnenoBarenbHOE U MapaieIbHOE COCTMHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTB ANEKTPUUECKOro ToKa. 3akoH J[koyns—JleHna. DnekTpuyeckue 1enu
Y TIOTPEOUTENH IEKTPUIECKOM d3HEpTUH B ObITY. KOpoTKOE 3aMbIkaHmeE.

[ToctostHHBIE MarHuThl. B3anMOIENCTBUE MOCTOSHHBIX MAarHuTOB. MarnuTHOe TOJe.
MarnutHoe mosne 3emMiii U €ro 3HaueHue Ui ku3Hu Ha 3emsie. OmbiT Opcrena.
MarHutHoe MoJie 3JIEKTPUUYECKOTO TOKa. [IpuMeHeHHe 3JIeKTPOMarHuTOB B TEXHHKE.
JlelicTBME MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. DJEKTPOJABUTATENb MOCTOSHHOIO
ToKa. MIcroJib30BaHKE 3JIEKTPOJIBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Onbitel  ®apaned. SfIBiaeHue dneKkTpoMarHuTHOM  uwHAyKuuu. I[lpaBmiio Jlenna.
Onextporenepatop. CrocoObl MOMYyUYESHHS IEKTPUUECKOW PHEPTrUu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOUYHUKAX SHEPTHUHU.

Jemoncmpayuu.

1. DIIeKTpr3alus Ted.

2. JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.
3. Y CTpOKCTBO U IEUCTBUE JIEKTPOCKOTA.

4. DIIEKTPOCTATHYECKAST MHIYKIHUSI.

5. 3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsIOB.

6. [IpOBOIHUKH U JUATIEKTPUKH.

7. MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

8. M cTOYHMKY TOCTOSIHHOTO TOKA.

9. JleicTBHS DIEKTPUYECKOTO TOKA.

10.  DJEKTPUYECKUU TOK B )KUIAKOCTH.

11.  T'a30BbIi1 pa3psin.

12.  M3MepeHume CUIIbI TOKA aMIIEPMETPOM.

13.  M3MepeHue 3IeKTPUYECKOTO HAIPSYKEHUSI BOJIbTMETPOM.

14.  PeocraT m MarasuH CONPOTHBIICHUM.

15.  B3aumopelcTBHE NOCTOSTHHBIX MArHUTOB.

16.  MoaenupoBaHue HEBO3MOXKHOCTH PA3ICICHUS MTOJTOCOB MATHUTA.
17.  MoaenupoBaHu€e MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OmnbIT IpcTena.

19.  MarauTHOE€ noJje ToKa. DJICKTPOMArHUT.

20.  JleWcTBHE MarHMTHOTO MOJISL HA POBOJIHUK C TOKOM.

21.  DIEKTpOJBHUIaTellb MOCTOSHHOTO TOKA.

22.  HccnenoBanue sABIEHUS JIEKTPOMATHUTHOW UHAYKIIWH.

23.  Omnbitel Dapajes.

24.  3aBUCHUMOCTb HalpaBJIEHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3SHUKHOBEHUS.

25.  DIEKTpOoreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnsie pabomul u onvimol.



OmnbITHI 110 HAOTIOACHUIO STICKTPU3AIMH TEJI UHIYKIUEH U TPU COMPUKOCHOBEHUH.
HccnenoBanre 1€HCTBHS 3JIEKTPUYECKOTO OIS HA POBOJIHUKYU U TUAJIEKTPUKH.
COopka 1 npoBepka pabOThI NEKTPUIYECKOM 1IEMU MOCTOSHHOTO TOKA.

W3mepeHne U peryJinpoBaHUe CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCHMOCTH  CWJIBL  TOKa, MAYLIETO YE€pe3 PE3UCTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

7. OnbITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH AJEKTPUUYECKOTO  COMPOTUBIICHHS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMAIU TONEPEYHOTO CEYEHUS U MaTepuaa.

8. [IpoBepka mpaBuia CIOXKEHUS HANPSLDKEHUH HPH MOCIEA0BATEIEHOM COEIHMHEHHUH
JBYX PE€3UCTOPOB.

9. [IpoBepka npaBuiIa JuIsl CUJIbI TOKA MPY NMapayIeIbHOM COETUHEHUN PE3UCTOPOB.

10.  Ompegenenue paboOThI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.  OnpezaesieHHe MOITHOCTH 3IEKTPUUECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. HccnepoBaHwe 3aBUCMMOCTH CHJIBI  TOKAa, HAYLIErO Yepe3 JIAMIOYKY, OT
HaIpPsDKEHUS Ha HE.

13.  Omnpenenenne KIIJ[ narpeBarens.

14.  HccnenoBaHre MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15.  V3yyeHue MarHUTHOTO NOJS IMOCTOSHHBIX MAarHUTOB MNpH HMX OOBEAVNHEHUU U
pazzeneHun.

16.  MccnepoBaHue NEWCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OneIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb CHJIbI B3aUMOJEHCTBHUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKAa M HApPAaBJIEHUS TOKA B KaTYIIKeE.

18.  M3yueHue A€CTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19.  KoHcTpynpoBaHue U U3y4eHHe padOThl JJIEKTPOABUTATEIS.

20.  Uzmepenue KIIJI 351eKTpOABUTATENBHON YCTAHOBKH.

21.  OmbITEl MO MCCIIEIOBAHUIO SIBJEHUS 3JEKTPOMATHUTHON MHIYKIUU: UCCIEIOBAaHUE
M3MEHEHUH 3HaYeHUsl U HapaBJIeHUs] HHAYKIIMOHHOIO TOKA.

9 KJIACC

o vk wnNeE

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe ABWkeHHE. MarepuanbHas Touka. Cucrtema orcu€ra. OTHOCUTEIBHOCTD
MEXAaHUYECKOTO JBWKEHUA. PaBHOMEpHOE MNpAMONMHENWHOE IBHXeHue. HepaBHOMepHOE
npsMOJMHEHOe ABMxKeHUe. CpellHsIsl 1 MTHOBEHHAsi CKOPOCTh TeJla ITPU HEPABHOMEPHOM
JBUKEHHH.

VYckopenne. PaBHoyckopeHHOE TIpsSMOJIMHEHOE ABMKeHne. CBoOo1HOe nageHue. OmbIThI
lanunes.

PaBHoMepHOE nBukeHUE MO0 OKpykHOCTH. Ilepuon u vactora oOpaimienus. JIuHeitHas u
yTJIOBasi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsoiii 3akoH Herorona. Bropoi 3akon Herorona. Tperuit 3akon Herotona. Ilpuniun
CyHEepIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: Cuja TPEHUS CKOJIBXEHUS, CHJIA TPEHHS
[IOKOS1, APYTHUE BUJIBI TPEHHUS.

Cunma TsDKECTH W 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO TMajeHUS.
JIBmxenune tmianetr Bokpyr Cousnima. IlepBasi kocmuyeckass ckopoctb. HeBecomocTh u
MIEPETPY3KHU.



PaBHOBecue MaTepuaibHON TOUKU. AOCOIIOTHO TBEP0€ Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIIEHHOM OChIO BpamieHus. MoMeHT cuibl. LIeHTp TskecTn.

Nmnynec Tena. M3mMeHenue nmmyibca. MIynbe Cuibl. 3aKOH COXPAHEHUs WMITYJIbCA.
PeaktuBHOE nBUXEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTa cui TsKecTH, ynpyroct, Tpenus. CBs3b
sHepruu u padoThl. [loTeHIManpHast SHEPTrUs Tela, MOJAHITOr0 HaJl MOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHass 53Heprus cxartod npyxuHbl. Kunernueckas sHeprus. Teopema o
KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.

Jlemoncmpayuu.

1. HaOnronenre MexaHu4ecKoro ABUKEHUS TeJla OTHOCUTEILHO Pa3HbIX TEJ OTCUETA.
2. CpaBHeHUE TTyTEH U TPACKTOPHUI JIBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIHHO
pa3HBIX TEJI OTCUYETA.

3. N3mepeHre CKopoCTU U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUKECHMUSL.

4. HccnenoBanrie npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

5. HaOnronenue ABUKEHUSI TeJla 0 OKPYKHOCTH.

6. Habmrogenne MeXaHWYECKUX SIBIICHUM, TPOUCXOISAIIMX B CHCTEME OTCUYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUU OTHOCHUTEIILHO KaOuHeTa
du3uKH.

7. 3aBUCHUMOCTh YCKOPEHUS Tela OT MACChI TeJa U IEMUCTBYIOIIEH Ha HETO CUJIBI.

8. HabGnronenue paBeHCTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

9. M3meHeHne Beca Tela Mpu YCKOPEHHOM JBHKECHUH.

10.  Ilepemava mmmyibca Ipyu B3aMMOJCHCTBHH TEIL.

11.  IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

12.  CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aWUMOJICUCTBUU.

13.  CoxpaHeHHe UMITYJIbCa IPU A0COIIOTHO YIIPYTrOM B3aHUMOJIEHCTBUH.

14.  HaOnropeHue peakTUBHOIO JBUKEHUS.

15.  CoxpaHeHHe MEXaHUYECKOW SHEPrUuu Mpu cBOOOIHOM IaJIEHUH.

16. CoxpaHeHHME MEXAHWYECKOW OHHEPTUM TP JBWKEHUU Tena IMOJ JEUCTBUEM
PYXUHBI.

Jlabopamopnwie padbomuel u onvimol.

1. KoHcTpynpoBaHue Tpakra A pa3sroHa M JAJIBHEWIIEr0 paBHOMEPHOIO JIBHKECHHUS
IIapUKa WIN TEJIEKKH.

2. Omnpenenenre cpeHeld CKOPOCTH CKOJIbKEHUSI OpycKa WM JIBHMKEHHS LIapuKa IO
HaKJIOHHOM IIOCKOCTH.

3. Onpenenenue yCKOpPEHHs Tejla MpPU PAaBHOYCKOPEHHOM JBMKEHUHU IO HAKJIOHHOU
MJIOCKOCTH.

4. HccnenoBanre 3aBUCUMMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHXKEHHUU
0e3 HaYaJIbHOW CKOPOCTH.

5. [IpoBepka rumoTe3pl: €CIAM MPU PABHOYCKOPEHHOM JIBJKEHMM O€3 HayaabHOU

CKOPOCTH ITYTH OTHOCATCA KaK PAg HCUYETHBIX YUCLCJI, TO COOTBECTCTBYIOMIUC ITPOMCIKYTKHU
BPEMCHH OANHAKOBBI.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUSI.

7. Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

8. Omnpenenenne KECTKOCTU TPYKUHBI.

9. Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM JBWKEHUHM Teia TIO0

TOPU30HTAIBHOM ITOBEPXHOCTH.



10.  Ompenenenne paOOTHl CUIIBI YNPYTOCTU NPHU MOABEME Ipy3a C HCHOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11.  M3yuyeHue 3aKoHA COXpaHEHUS SHEPTHH.

Pa3znen 9. MexannuecKkue KoJie0aHUA M BOJIHBI.

Konebarenbnoe aBuxeHue. OCHOBHBbIE XapaKTEPUCTHKU KOJEOAHMIA: MEpUOM, 4YacToTa,
aMIUMTyna. MareMaTtuyeckuid ¥ MNpyKUHHBIM MasTHUKU. [IpeBpaliieHue sHEpruu npu
K0J1e0aTeIbHOM JBUKECHUU.

3aryxatouue kosiebaHusi. BeiHyX)eHHbIe KojeOanus. Pesonanc. MexaHnueckue BOJIHBI.
CaoiicTBa MexaHun4yeckux BoOJH. [IpoponbHBIE M momnepedyHbie BOJHBL. [[IMHA BOJHBI U
CKOpOCTh €€ pacnpocTpaHeHus. MexaHM4ecKue BOJIHBI B TBEPJOM TeJle, CEHCMUYECKUE
BOJIHBI.

3Byk. [’ pomMKOCTb 3ByKa u BbicOTa TOHA. OTpaskeHue 3ByKa. HPpa3ByK U yIbTpa3BYK.
JHemoncmpayuu.

HabGnronenue xonebaHuii T€1 MO AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHCca.

PacnipocTpanenue npoaoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKHI1 pEe30HaHC.

JIaﬁopamoprte pabomul u onvimol.

I

1. OmnpeneneHne 4acTOThl U MEPUO/Ia KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4aCTOThI U NEpUOa KoJaeOaHu MPYKMHHOTO MasiTHUKA.

3. HccnenoBanre 3aBUCUMOCTH TMepUoja KojaeOaHU MOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBanre 3aBUCUMOCTHU MEPUOJia KOJIEOAHUM MPYKUHHOTO MasiTHUKA OT MaCChl
rpy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHOJia KOJeOaHUN TIpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OneIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTH TMEpHOJIa KoJIeOAaHUW MPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO TaJCHHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE ToJie. DJEKTPOMArHUTHBIE BOJHBL. (CBOWCTBA 3JIEKTPOMATHUTHBIX
BOoJH. [lIkana 371€KTpOMAarHUTHBIX BOJH. VCNONb30BaHUE 3JEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas nmpupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpavuu.

1. CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. N3ydeHne CBONCTB JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMILHOTO TelieoHa.
Pa3nen 11. CBeToBble IBJICHHUS.

JlyueBast momenb cBera. Mcrounnku csera. lIpsMosiMHENHOE pacnpOCTpaHEHHUE CBETA.
3atmenust Connua u Jlynel. Otpaxkenue cBeta. I[lnockoe 3epkano. 3aKOH OTPaKEHUS
CBETA.

[Ipenomnenue cBera. 3akoH rnpenomiieHus: cBeta. [lonmHOe BHyTpeHHEE OTPAKEHHUE CBETA.
Hcnonb30oBaHue MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.



Jluaza. Xom nyuedt B smH3e. OnTtudeckas cucrtemMa ¢oToammapara, MHUKPOCKOTA H
Teneckona. ['na3 kak onruyeckas cucrema. biiM30pyKkocTh U JaIbHO30PKOCTb.
Paznoxenue Oenmoro cBera B crnektp. OmnbiTel HbtoToHa. CnojkeHHe CHEKTpaJbHBIX
1uBeToB. J(ucnepcus ceera.

Jlemoncmpayuu.

[IpsiMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecKuit CBETOBO/I.

Xopn jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIONIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

Mopens ria3sa.

PasnosxeHue 6enoro cBera B CHEKTP.

12.  [lomydyenue 6e10r0 CBETA MIPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.
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1. HccnenoBanue 3aBUCUMOCTH yTila OTPaXKEHHS] CBETOBOTO JIyda OT yrija MaJcHHus.

2. N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanre 3aBUCUMOCTH yTila MPEIOMIICHHUS] CBETOBOTO JIyda OT yrJja MaJeHUs
Ha TPaHUIIE «BO3TYX—CTEKIION.

4. [TonyueHnne n300paskeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Omnpenenenre GOKYCHOTO paCCTOSIHHS M ONTHYECKON CHIIBI COOMPAIONIEH TUH3BI.

6. OTBITHI 110 Pa3NOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmnBITEI IO BOCHPUATHIO I[BETA MPEAMETOB NPU MX HAOIIOJECHUH Yepe3 LBETOBBIC
(UIBTpBHL

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmnswiTel Pezepdopaa u mmanerapuas mozaens aroma. Mogens aroma bopa. Ucnyckanue u
IIOIJIOLIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYAThIE CIEKTPBI.

PamunoaktuBHOCTh. Anbda, Oeta- W ramma-usnydeHus. CTpoeHHE aTOMHOTO sJipa.
Hyxnonnas mozens atromHoro siapa. M3oronel. PagmoaktuBHbie mpeBpanieHus. llepron
IOJIypacnaja aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO U MAaCCOBOI'O YMCEIN. DHEPrusl CBA3U
aTOMHBIX aaep. CBsA3b MacChl U 3HEpruu. Peakiuu cuHTe3a u aeneHus saep. Mctounuku
sHeprun ConHua u 3BE31.

Anepnas sHepreTuka. [[elicTBUs paguOAKTUBHBIX U3JIYYEHUN HA )KUBBIE OPraHU3MBI.
Hemoncmpavuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOLICHMUSI.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Perucrpanus usinyuyeHus: IpUPOIHBIX MUHEPATIOB U MMPOLYKTOB.

./Ia60pam0pubte pabomul u onvimeol.

1. Hab6nrogeHue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

o vk wnNE



2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIMM YacTULbI IO TOPMO3HOMY IyTH (IO
dororpadusim).

3. N3mepenne paanoakTUBHOTO (OoHa.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOIYJIb.

[ToBTOpUTENHEHO-0000MAOIIUI ~ MOAYJIh MpEJHA3HAUYeH Ui CHUCTeMaTH3alud |
000011IeHHs] TPEIMETHOTO COJIEP)KaHUSI M OIbITa JACSITENbHOCTH, MPUOOPETEHHOIO TMPHU
U3Y4eHUH BCEro Kypca (U3UMKHA, a Takke JUisi TMOATOTOBKA K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHy Mo (u3HKe IS 00y4aroluXxcs, BEIOPABIIUX 3TOT YUEOHBIN
peIMeET.

[Ipy wW3yyeHUMH [aHHOTO MOJYJSl PEANM3YIOTCS M CHUCTEMAaTHU3UPYIOTCA  BUIBI
NEeATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHHUE MPEAMETHBIX U
MeTanpeIMETHBIX IJIaHUPYEMBIX PE3YJIBTATOB oOy4eHus, bopmupyeTcs
€CTECTBEHHOHAY4YHas TPAMOTHOCTh: OCBOCHHE HAay4YHBIX METOJOB HCCIIEIOBAHUS SBJICHUN
MIPUPOLI U TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBICHATH (DM3UUECKUE SBICHUS, TTPUMEHSIS
MOJIyYEHHbIE 3HAHUS, pEeIIaTh 33]1a4, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IpyHIMNNATBHO JEATEIIBHOCTHBIA XapaKTep JaHHOTO pa3jielia peain3yeTcs 3a CUET TOTO,
YTO 00YyYaroIMecs BBITIOIHSIIOT 33/IaHUs, B KOTOPBIX UM Mpe/jIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUM paclO3HaBaTh U HAYYHO OOBSCHATH (PU3UUYECKUE SIBJICHUS
B OKPY’KaroIlleH MPUPOJIE U IOBCEAHEBHOM KNU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJbI UCCIEeIOBaHUs (DU3UUYECKUX SIBICHUW, B TOM YHUCIE JJIs
IIPOBEPKHU TUIIOTE3 U MOJYUEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHSATH Hay4YHbIE OCHOBBI HAHM0O0JIE€ BAXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIrpuMep, IPaAKTUYECKOTO MCIOJIb30BAHMS PA3IMYHBIX UCTOYHUKOB 3HEPIMM HAa OCHOBE
3aKOHA MPEBPALIEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne Qu3Mku Ha YypOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUsl HAIpaBJICHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METANpeIMETHBIX H MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynbrate wusydeHus QPU3NKK Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUSA Y
oOyuatomerocsi OyayT copMUPOBAHBI CIIEAYIONIUE JINYHOCTHBIE PE3YIbTAThl B YACTH:

. 1) naTpUMOTHYECKOr0 BOCIIMTAHUS:

. - TMPOSIBIICHUE HHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nuecKoil HayKu;

. - [ICHHOCTHOE OTHONICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

. 2) rpaskKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

. - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHUHU OOIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MMPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

. - OCO3HAHUE BAXKHOCTU MOPAIBHO-ITUYECKUX ITPUHIIUIIOB B AEATEIILHOCTUA YYEHOTO;
. 3) 3¢TeTH4eCKOro BOCIIUTAHMS:

. - BOCIPUSTHE OSCTETUUYECKUX KayecTB (PU3WYECKOM Hayku: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'O IMO3HAHMS:

. - OCO3HAHME LIEHHOCTH (PU3NUECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHMS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaKHEUIIIEH COCTABIISIOMIEH KYJIBTYPHI;

. - pa3BUTHE Hay4yHON II0O03HATENLHOCTH, HHTEpeca K HCCIeI0BATEIbCKOM
NEATEIBbHOCTH,

. 5) dopmupoBaHus KyJbTYPbI 310POBbSI M SMOIIHOHAJIBHOI0 0JIATONOIyYHSA:

. - OCO3HaHUE IIEHHOCTH Oe3omacHOro o0pa3a JKU3HU B  COBPEMEHHOM

TCXHOJOI'MYCCKOM MHPC, BA)KHOCTHU IIPpaBUJII 0e301acHoro IIOBCACHHUA Ha TPAHCIIOPTC, Ha
Aaoporax, € 9JICKTpUICCKUM U TCIIJIOBBIM O60py,HOBaHI/IeM B JOMAIIHUX YCJIIOBHAX,

. - c(hOpMUPOBAHHOCTb HaBbIKAa pe(IeKCUM, MPU3HAHKE CBOETO MpaBa HA OLIMOKY U
TaKOIo K€ IpaBa y APYroro 4ejJoBeKa;

. 6) TPy10BOI0 BOCIIUTAHMS:

. - AKTHBHOE YYacTM€ B PEHICHHMM MpaKTUYECKUX 3adad (B paMKax CEMbH,

o0pa3oBaTeNbHOM OpraHu3aly, TOpoJaa, Kpas) TEXHOJOTHYECKOW U  COIUaIbHOU
HaIMpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTe U (PU3NYECKUX 3HAHUI;

. - UHTEpeC K MPAKTUYECKOMY U3YUYEHUIO TpodeccHil, CBI3aHHbBIX C (PUUKOW;
. 7) 3K0JIOTH4eCKOr0 BOCIIUTAHMSA
. - OpUEHTAIUs Ha NpUMEHEHUEe PU3NYECKUX 3HAHUM NI pelleHus 3a1ad B o01acTu

OKPYXKarUIEH Cpelbl, INIAHUPOBAHUS MOCTYIKOB U OLEHKM UX BO3MOKHBIX MOCJIEACTBUI
JUISL OKPY KAKOLLEH CPEbl;

. - 0CO3HaHHE TJ00ATbHOIO XapakTepa HKOJIOTMUECKUX MpodiieM M MmyTell ux
peLIeHus;

. 8) axjanTanuu K U3MEHSAIOIIUMCH YCI0BUAM COLUAIBHOM U MPUPOJIHOM Cpeabl:
. - MOTPEOHOCTh BO B3aUMOJICMCTBUU NPU BHIMOJHEHUH HCCIEAOBAHUI U MPOEKTOB
(u3HUecKol HalPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM JPYTHX;

. - MIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO A TENBHOCTD;
. - MOTpPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Hciie (HOPMYIUPOBATH

HIACH, IIOHATHUA, TUIIOTE3HI O (1)I/ISI/IIICCKI/IX 00BEKTax U SABJICHUAX



. - O0CO3HaHWE ACHUIIMTOB COOCTBEHHBIX 3HAHWKW M KOMIIETEHTHOCTEH B 001acTH
buzukuy;

. - INTAHUPOBAHUE CBOETO PA3BUTHSA B MPUOOPETEHNN HOBBIX (DU3UIECKUX 3HAHUN;

. - CTpEeMJICHHE aHAIM3UPOBATh M BBISABJIATH B3aMMOCBSI3HM TMPHUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UUCCKUX 3HAHUM;

. - OIICHKA CBOMX JICHCTBUMA C yIETOM BJIMSIHHS Ha OKPY)KAIOIIYIO CPEIY, BO3MOKHBIX
II100aBHBIX TTOCICACTBHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOGHHMS MpOrpaMMbl MO (PU3MKE HA YpPOBHE OCHOBHOIO OOIIEro
oOpazoBanus y oOyudaromierocsi OyayT chopMHUpPOBaHbI MeTalpeaIMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIINE MMO3HABATENIbHbIE YHUBEpCAJIbHbIC yueOHbIE NEHCTBUSA, KOMMYHUKATUBHbBIC
YHUBEpCaJIbHbIC yUeOHbIEC IEUCTBUS, PETYJISTUBHbIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jiornueckue AeiicTBHA:

. BBISBJISITh M XapaKTePU30BaTh CYIIIECTBCHHBIC MPU3HAKH 0ObEKTOB (SIBICHMIA);

. YCTaHABIMBAaTh CYIIECTBEHHBIM MPHU3HAK KJIacCH(DHUKAIIMM, OCHOBAHHS IS
0000111eHNs U CPAaBHEHUS,

. BBISIBJISTH 3aKOHOMEPHOCTH W MPOTHBOPEUHS B PacCMaTpPUBAeMbIX (DaKTax, JaHHBIX
1 HAOJTIOJICHUSX, OTHOCSIIUXCS K (PU3NUCCKUM SIBJICHHSIM;

. BBISBJISTh IPHYUHHO-CJICICTBEHHBIC CBSI3U NMPU M3YYCHUH (U3WYCSCKUX SBICHUH U

MPOIIECCOB, JeNaTh BHIBOABI C HCIOJIB30BAHUEM JIEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIOYeHH, BBIIBUTATh TUIIOTE3BI O B3AUMOCBS3AX (PU3NISCKUX BEITUUHH;

. CaMOCTOATENIbHO BBIOMpaTh CHOCO0 penieHus y4yeOHoW (u3myeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BapUMAHTOB pELICHMs], BHIOOp Haubosee MOAXOMASIIEro ¢ yuéTom
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

. HCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHMS,

. MPOBOJUTH MO CAMOCTOSTEILHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM
(U3UIECKHIN IKCIIEPUMEHT, HEOOJIBIIIOE UCCASIOBAHNE (PU3HMUECCKOTO SIBICHUS;

. OIICHMBATh HA TPUMEHUMOCTH M JIOCTOBEPHOCTHh HH(POPMAIIHIO, TIOTYUYESHHYIO B XOIe
WCCJICIOBAHMSI MUTH DKCTICPUMEHTA;

. caMOCTOsITeNIbHO  (hopMynupoBaTh 0000IIEHUSI W BBIBOALI MO pe3yJbTaram
MIPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHNS;

. MPOTHO3WPOBATh BO3MOXKHOE JaJIbHEWINIee pa3BUTHE (PU3NYECKUX TPOIIECCOB, a

TaK)Ke BBIJIBUTATh MPEATOIOKCHHS 00 UX PA3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTAX.
PabGora ¢ unpopmaumeii:

. MPUMEHSTh PA3JINMYHbIE METOJIbI, MHCTPYMEHTHI U 3allpOChl MPU MOUCKE U 0TOOpE
nH(}OpMAIUY WK TAHHBIX ¢ YI€TOM IIPEATIOKEHHON yueOHOM (pu3nuecKon 3a/1auu;

. aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH  WH(MOpPMAIIUIO
Pa3ITUYHBIX BUJOB U OPM TIPEICTABIICHHUS;

. CaMOCTOATENILHO BBHIOMPATh ONTHUMAIBHYIO (hOpMy TpeacTaBieHuss nHGOpMaIuu u
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaud HECIOKHBIMHA CXEMaMH, JuarpaMMaM#, WHOU
rpadKoi U UX KOMOMHAIIUSIMHU.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIe JeHCTBUS:



. B XoAe oOCyXkJeHHs y4eOHOro marepuaina, pe3ysibTaToB JIA0OPATOPHBIX PaboOT U
MIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBATH HJICH,
HalleJICHHBIC Ha PEIICHNE 3aa91 U TOIepKaHue OJ1aroKeIaTeIbHOCTH OOIIEeHNS;

. COTIOCTABJISITh CBOM CYXJEHUSI C CYXKICHHUSIMU JPYrMX YYaCTHUKOB JUajora,
O0OHapyXUBaTh PA3IUYUE U CXOJICTBO MO3UIUKI;

. BBIPAkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;

. nyOJUYHO TPEACTABISITH PE3yJAbTAaThl  BBIMOJHEHHOTO (DU3MYECKOTO  OIbITa
(aKCIIepuMeHTa, UCCIIeIOBAaHUs, TPOEKTA);

. MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHhI
U pelICHUU KOHKPETHOUN (pu3nuecKon MpoOIeMbl;

. NpPUHUMATh LIETU COBMECTHOM JEeATEIbHOCTH, OPraHU30BBIBATH JEHCTBUA MO €&

JOCTIDKCHHIO: PaCIpeeliaTh PO, 00CYXIaTh IPOIECCHl M PE3YJIBTaThl COBMECTHOU
paboThI, 000011aTh MHEHUS HECKOIBKHX JIIOJICH;

. BBITNOJHATh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yjbTaTra MO CBOEMY
HAIIPaBJICHUIO U KOOPAUHHUPYS CBOU JEUCTBUSA C APYTUMHU YJIECHAMHA KOMaH/IbI;
. OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMI MNPOAYKT MO KPUTEPHUSIM,

CaMOCTOSTENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICUCTBUS.

Pel"yJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:

. BBISBJISITh MPOOJEMBbI B JKM3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIUX IS
penieHust PU3NIECKUX 3HaAHUM;

. OPUEHTUPOBATLCA B PA3IUYHBIX MOAXOAAaX MPUHATHUS pElIeHUN (MHIUBUIYaTIbHOE,
MPUHATUE PEIICHUS B TPYIITIE, IPUHITHE PEHICHUN TPYIIION);

. CaMOCTOATENILHO COCTaBIIATh AJTOPUTM pElIeHUs] (PU3MUYECKON 3a/aud WM TUIaHa

UCCJIEIOBaHUS C Y4Y€TOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MPEIJIArAEMbIE BAPUAHTHI PELICHUM;

. JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

. JaBaTh aJICKBaTHYIO OLICHKY CUTYyaIluHu M TIpeJjiarath IjiaH e€ N3MCHCHHUSI,

. OOBSCHATh TPUYHHBI JOCTHKEHUS (HETOCTHKEHUS) PE3yJbTaTOB NEATCILHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY,

. BHOCHUTb KOPPEKTUBBI B JEATEIHLHOCTh (B TOM UYHCIAE B XOJ BBITIOJHCHHUS

(U3MYECKOTr0 HUCCIEAOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBLINXCS CUTYallUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;

. OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;
. CTaBUTh Ce0s Ha MECTO JPYroro 4eJOoBeKa B XOJE Clopa WM JUCKYCCHH Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTHBbIL, HAMEPEHUS U JIOTUKY JIPYyTOro;

. MpU3HAaBaTh CBOE TPABO Ha OMMUOKY NpHU pelieHHH (PU3NYeCKUX 3a7ad WM B

YTBEPKACHUAX HA HAYYHbIE TEMBI U TAKOE K€ IIPaBO APYyroro.
HPEAMETHBIE PE3YJIBTATBI

K koniry oOydenust B 7 KJjacce MpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHUI:

. WCITOJIB30BaTh TOHATHUSA: (PU3NYECKHME W XHWMHUYCCKHE SBJIICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJCNIb, THUIIOTE3a, CAWHUIBI (U3UYECKUX BEIUYHMH, aTOM, MOJIEKYyJa,



arperaTHble COCTOSIHMSI BellecTBa (TBEPAOE, MKUIKOE, ra3000pa3HOE), MEXAHHUYECKOE
JBU>KEHUE (paBHOMEpHOE, HEPABHOMEPHOE, MPSIMOJIMHENHOE), TpPaeKTOpus,
paBHOACHCTByOMas cwuina, naedopmarus (ympyras, TIUIacTUYECKasl), HEBECOMOCTb,
COOONIAIONINECS COCYBL;

. paznuyath sBieHus (quddysus, TEmIoBOE ABMKEHUE YACTHI[ BEIIECTBA,
PaBHOMEPHOE JABWKECHHE, HEPABHOMEPHOE ABWKECHHE, WHEPLHUs, B3aUMOJICUCTBUE TEll,
paBHOBecHME TBEPJBIX TEJI C 3aKPEIUIEHHOM OCBhIO BpallleHWs, Nepeaada J1aBJICHUS
TBEPABIMU TEJAMH, >KUAKOCTSIMU W Ta3aMu, aTMOcEepHOe JaBlieHHUE, IJIaBaHUE Tel,
IpEeBpAIllCHUs] MEXaHUYECKON SHEpPruH) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpYXkKarolem
MHUpE, B TOM 4uciie PU3NYECKUE SIBJICHUS B MPUPOJIE: IPUMEPHI JIBUKEHUS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMUBOW M HEXKUBOU MPUPOE, AEHUCTBUE CUIIbI TPEHHS B PUPOJE U TEXHUKE,
BJIMSIHUE aTMOC(EPHOro JaBJICHMs HA >KMBOW OpraHU3M, IUIaBaHUE PhIO, pblYard B TeJe
YeJoBeKa, MPU ITOM TMEPEBOJUTH MPAKTUYECKYIO 3aJadyy B Y4YEOHYIO, BBIJICIATH
CYIIIECTBEHHbBIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;

. OMHUCHIBATh M3Y4YEHHbIE CBOWCTBA Tel U (UBUYECKHUE SIBIICHUS, HCIOIb3YS
dbu3uyeckre BeIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
CpedHsisi CKOPOCThb, CUJla YIPYTrOCTH, CHJia TSDKECTH, BEC Teja, CUjla TPEHUS, aBJICHUE
(TBEpHoOrO TEna, MKUIKOCTH, Tas3a), BBITAJKHUBAIONIAs CHUJIA, MEXaHWuYeckas padoTa,
MOIIIHOCTb, TIJICYO CUJTBI, MOMEHT CHJIbI, KOA((UIIMEHT MOJE3HOTO JIEUCTBUS MEXaHU3MOB,
KMHETHYECKass W TMOTCHLUANbHAsS DJHEpPrusi), MpU ONUCAHUU TMPABUIBHO TPaKTOBATh
(bu3HUECKUil CMBICIT UCIOJIb3YeMbIX BEIIMYUH, UX 0003HAUYCHUS U €IUHHUIBI (PU3NIECKUX
BEJIMYMH, HAXOJAUTH (POPMYJIbI, CBA3BIBAIONINE JAaHHYIO (U3UUECKYIO BEIUUYHHY C IPYTUMU
BEJIMYMHAMH, CTPOUTH IpadUKi U3yYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIMYUH;

. XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBJICHUS U TPOIECCHI, HCIOJIb3YS
mpaBuiIa CIOXKEHHS CWil (BIOJb OJHOM mpsmoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, npaBujio paBHOBeCHs pbryara (0JI0Ka), «30JI0TO€ MPABHUIIO» MEXAHUKH, 3aKOH
COXpPAHECHHUS MEXAaHWYECKOW HSHEpPruu, MpU STOM JlaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alUChIBATh €70 MaTEeMaTHYECKOE BHIPAXKEHUE;

. OOBSICHATh (DU3UUECKUE SIBJIICHMS, MPOIECChl U CBOMCTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE CHUTYyalluil MNPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISATH MPUUYUHHO-
CIICICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKHUX IIaroB C OMopou Ha 1-2
U3YYCHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUM, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemiath pacy€THbie 3adadyd B 1—2 JEHCTBHUSA, UCIMOJIB3YS 3aKOHBI U (POPMYIIHI,
CBs3BIBaIONME (DU3NYECKHE BEIIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aJa4M 3aIMChIBAThH
KpaTKOe YCJIOBHE, TMOJCTaBIATh (U3MYECKHE BEIUYUHBI B (POPMYIBI U TMPOBOJUTH
pacy€Thl, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIE JIJISl PEUICHUs 3a]1ad, OICHUBAThH
PEATUCTUYHOCTD TOJTyYeHHON (DU3UYECKON BETMUNHBI;

. pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TMPH TMOMOIIM (PU3NUECKUX
METOZI0OB, B OIHUCAHUU HCCIEJOBAHUS BBIACIATH IPOBEPSEMOE MPEANOI0KEHUE
(rumotesy), pa3nMyaTh U UHTEPIPETUPOBATH MOJYUYCHHBIN pe3ysIbTaT, HAXOJUTh OIIUOKHU
B XOJI€ OIBITA, JeaTh BEIBOJBI IO €T0 pe3ysibTaTaM;

. MPOBOJAUThL ONBITHI 1O HAOMIOJCHUIO (PU3UUYECKUX SBJICHUN WM (PU3MUECKUX
CBOMCTB TeJ: (OpMYJHUPOBATH MPOBEPSIEMbIE MPEIOI0KEHH, COOMpaTh YCTAaHOBKY W3
PEAJIOKEHHOT0 000PYI0BaHMSI, 3aIMUCHIBATh X0/ ONbITa U (POPMYJIHUPOBATH BHIBOJIBL;



. BBITIOJIHATD MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MACChl Tela, 00bEMA, CHUIIBI
U TeMIlepaTypbl C MCIOJB30BAHMEM AHAJOTOBBIX M IUGPOBBIX NMPUOOPOB, 3aMHUCHIBATH
MOKa3aHusi IPHOOPOB € yIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

. IIPOBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PU3HUECKON BEIHUMHBI OT APYTOil C
WCIIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHUI (3aBUCHMOCTM IYyTH PAaBHOMEPHO JBHXKYLIETOCS
TeJla OT BPEMEHM [BW)KCHUS TENa, CUJIbl TPEHUs CKOJIBKEHMS OT Beca Teja, KayecTBa
00paOOTKM TMOBEPXHOCTEH TEd U HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUJIOLIAAH
CONIPUKOCHOBEHMS TEJ, CUJIbI YIPYTOCTU OT yIJIMHEHUS MPYKUHBI, BBITAIKABAIOIIEH CHJIBI
oT 00bEMa MOrpy>XKEHHOM YacTU Tellda U OT TUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTH Tejla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUH IJIaBaHUS Tell,
yCIIOBUM paBHOBecHUs pbluara M OJOKOB), y4acTBOBaTh B IUJIAHUPOBAHHHM YYEOHOIO
UCCJIeIOBaHUsI, COOUPATh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIIEeIys MPEJI0KEHHOMY
1aHy, GUKCUPOBATH PE3yIbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIE
IPEIJIOKEHHBIX Ta0IUI] ¥ TpadUKOB, E1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBaHUS;

. IIPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKHX BEJIMYMH (IJIOTHOCTH BEIIECTBA
KUIOKOCTH W TBEPAOrO Tena, Cuila TPEHUS CKOJIBKEHMS, JaBJICHHE BO3IyXa,
BBITAJIKMBAIOIIAS CHJIA, JICHCTBYIONIAs HAa MOTPYKEHHOE B KUIKOCThH TENO, KOAP(HULIHUEHT
MOJIE3HOTO JIEMCTBUS MPOCTHIX MEXAHWU3MOB), CIeAys MPEIOKEHHON HMHCTPYKLHH: MpPU
BBIIIOJIHEHUH H3MEPEHUN COOMpaTh 3SKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBIYMCIISTH
3HAYEHUE MCKOMOI BEJIMYHHBI;

. coOII0JIaTh TMpaBHJa TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaTOPHBIM
000py10BaHUEM;
. yYKa3bIBaTh HPUHIUIBI JICHCTBUS NPHOOPOB U TEXHUYCCKUX YCTPOWCTB: BECHI,

TEPMOMETP, JUHAMOMETp, COOOLIAIONIMECS COCYIbl, OapOMETp, phluar, MOJABHMXKHBIA U
HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

. XapaKTepU30BaTh MPUHLMIBI JEUCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOM HA WX ONUCAaHHUS (B TOM 4YHUCJE: MOMAIIUITHUKH, YCTPOUCTBO
BOJOIPOBO/IA, THJPABIMYECKUNA TIPecC, MaHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), MCIOJIb3ysd 3HAaHHUS O CBOMCTBaX (DU3UYECKUX SIBJICHUA M HEOOXOAHMbIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

. NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIONIb30BaHUS (PU3MYECKUX 3HAHMM B TOBCEAHEBHOM JKM3HU JUIsl oOOecreyeHus
0e30macHOCTH TMpU  OOpallleHWH C MNpudopaMU U TEXHUYECKUMH YCTPOMCTBAaMH,
COXPAHEHUs 3JI0POBBSl U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKpYXKaroulei
cpexne;

. OCYILIECTBISATh OTOOp MCTOYHUKOB MH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3a/IaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M MYTEM CpPAaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH WH(OPMAILINIO, KOTOpas SIBISETCS MPOTHUBOPEUYHUBOMN
WA MOXKET OBITh HEJIOCTOBEPHOM;

. UCIIONb30BaTh MPU  BBINOJHEHWHM YYEOHBIX 3aJaHUN  HAay4YHO-TIOMYJISPHYIO
auTeparypy (U3MYECKOTO COJIEp)KaHMs, CIPAaBOYHBbIE MaTepHalbl, PECYpChl CETH
WNurepHeT, BaaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPoOpMauu
U3 OJIHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

. cO37aBaTh COOCTBEHHBIE KPATKUE NMMCbMEHHbIE U YCTHBIE COOOILIEHHUS HA OCHOBE 2—
3 MCTOYHUKOB MH(pOpPMAIUU (PUINYECKOTO COJEPKAHUS, B TOM YHCIie MyOJUYHO AeNaTh
KpaTKHe COOOILEHUS O pe3yibTaTaX MPOEKTOB WM Yy4EOHBIX HCCIEIOBaHUM, MPU 3TOM



IrPaMOTHO MCIO0JIb30BaTh U3YYCHHBIN MOHATUMHBINA anmapaT Kypca GU3uKH, COMMPOBOKIAThH
BBICTYIIJIEHHE NTPE3EHTALUEN;

. IIPY BBITIOJTHEHUH YY9E€OHBIX TTPOEKTOB U MCCIICIOBAHUN PaCTIPEACNISITh 00S3aHHOCTH
B IPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMU, CJICIUTh 3a BHIIIOJIHEHUEM IJIaHa
NEUCTBUM, aJE€KBATHO OICHUBAaTh COOCTBEHHBIM BKJIaJA B JEATECIBHOCTh TPYIIIIHI,
BBICTpAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAasi MHEHUE OKPY KAIOIIHX.

K xoniy oOydenusi B 8 KJjiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMNXCS YMEHUH:

. MCIOJIb30BaTh MOHATHS: Macca U pa3MePhbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSHUS BEIIECTBA, KPHUCTAUIMYECKHE W amop(dHbIC Tena,
HACBHIIICHHBI YW HEHACBHIIIEHHBIM Map, BIAXHOCTh BO3JyXa, TeMIIEparypa, BHYTPECHHSS
SHEprusi, TEIJIOBOM JBUTaTellb, 3JEMEHTAPHBIA AJIECKTPUUYECKUN 3apsifl, DICKTPUUECKOE
10JI€, TPOBOJHUKHU U TUAJICKTPUKHU, TIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;

. pazIuyarh SIBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKAaTHeE, TeIulolepeaya, TEIIoBOe
paBHOBECHE, CMAaYMBaHUE, KAMWIISIPHBIC SIBJICHUS, UCIIAPEHKE, KOHICHCAIUs, TIJIaBJICHUE,
KpucTtayuinzanus (OTBEpACBaHUE), KUIICHHE, Termonepeaadya (TEIIONPOBOIHOCTb,
KOHBEKIIUS, W3JIYyYEHHUE), OJEKTpU3alus TeJl, B3aUMOJCUCTBUE 3apsoB, JEUCTBUS
AJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMblKaHUE, B3aWMOJICUCTBHE MArHUTOB, JIEUCTBUE
MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM, BJIEKTPOMArHUTHAS WHIYKIIUS) MO OMUCAHUIO
WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE
SIBJICHUE;

. pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SBICHHH B OKpPYKarOIIEeM
MHpe, B TOM 4uciie (U3NYECKHE SBJICHUS B MPUPOJC: IMOBEPXHOCTHOE HATSKEHUE U
KanWJUISIpHBIC SIBJICHUSI B MPUPOJIC, KpUCTAIIbl B mpupoje, uznydeHue CoHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, HUHES, CHETa,
AJICKTPUUYECKHUE SBJICHHUS B aTMocdepe, dJICKTPUUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosie 3eMiu, Japeid MmomrcoB, pojab MAarHUTHOTO TOJS IS KU3HU Ha 3eMile, MOJISIpHOE
CUSHHE, MpU OSTOM T[E€PEBOJUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO0, BBIICISTh
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBJICHUN;

. OMUCHIBATh M3YYEHHBIE CBOWCTBA Tel U (UBUYECKHUE SIBJIICHUS, HCIOIb3YS
dbu3uYecKkre BEIUYMHBI (TeMIepaTypa, BHYTPEHHSII JHEPrusi, KOJUYECTBO TEIUIOTHI,
yaeIbHasi TEIIOEMKOCTh BEUIECTBA, yAEIbHAs TEIUIOTA IUIABJICHHMS, YAECIbHAS TEIUIOTA
napooOpa3oBaHus, YyJeidbHas TEIUIOTa CropaHus TOIUIMBA, KOA()(PUIMEHT MOJe3HOTO
JNIEUCTBUS TEIUJIOBOW MalIWHbI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/yXa, JJICKTPUYECKUHU
3apsjl, cujaa TOKa, AJEKTPUYECKOE HAIpPsHKEHUE, COMPOTUBIICHUE MPOBOJIHUKA, YACIHHOE
CONIPOTHBJICHUE BEIIECTBA, paboTa M MOITHOCThH JJCKTPUUECKOTO TOKA), MPU ONHUCAHUHU
PaBUJIBHO TPAKTOBaTh (PU3HUYCCKHM CMBICT HCIIOJIB3YEeMBIX BEIMYHH, 0003HAUCHUS H
eAVHUIBI  (U3MYECKUX BEIUYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
bu3NUecKy0 BEIMYMHY C JPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKu HM3YYCHHBIX
3aBUCHUMOCTEH (DM3UICCKUX BEIIMUHH,

. XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBICHUS W MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpUM CTPOCHHSI BEIIECTBA,
MPUHIIUAI CYNEPIO3UIIMK TMoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH Oma Jij1si ydacTka 1enu, 3akoH Jlxoymns—JIeHna, 3aKOH COXpaHEHUSI SHEPTuH, Mpu
9TOM JlaBaTh CJIOBECHYIO (OPMYJHPOBKY 3aKOHA M 3alUChIBaTh €ro MaTeMaTHYECKOe
BBIpAKEHUE;



. OOBACHATh (PU3NYECKUE NMPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYallMil NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BbIABIATh NPHUYMHHOCIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSACHEHHE M3 |—2 JIOrMYecKHUX MIaroB ¢ OMOpoid Ha 1—2 H3yYEeHHBIX
CBOMCTBA (PU3NUECKUX SBICHHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. pemiath pacyéTHbIE 3afaud B 2—3 JEHCTBUS, MCIONB3YSd 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOIIME (DPM3MUECKHE BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4l 3aIlMCHIBAThH
KpaTKO€ YCJIIOBHE, BBISBIIATh HEIOCTATOK JAHHBIX JJI PEUICHUS 33]1a4i, BBIOUPATh 3aKOHBI
U (GopMyJibl, HEOOXOAWMBbIE ISl €€ peUleHMs, MPOBOJUTh pacy€Tbl U CpPaBHUBATh
HOJy4YEHHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

. pacrno3HaBaTh IMPOOJIEMbI, KOTOPbIE MOXKHO PEIIMTh NPU NOMOIIM (HU3HUECKHUX
METOJIOB, UCIIOJIb3Ysl ONMCAHUE UCCIEAOBaHUS, BBIIEIATh IIPOBEPSIEMOE MIPEATIONOKEHHE,
OLICHMBATh IIPABUIIBHOCTH IOPSAKA IPOBEICHUS UCCIECAOBAHUA, 1€JIaTh BEIBOBL;

. IPOBOANUTH ONBITHI MO HAOMIOJEHUIO (U3UUECKUX SBICHUM WU (U3NYECKUX
CBOMCTB TeJl (KanWUISIpHbIE SBJICHUS, 3aBUCUMOCTH JIABJICHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATypbl, CKOPOCTH MPOLIECCa OCTHIBAHUSA M HArpeBaHUS IPU U3IyYEHUH OT LIBETA
M3JIy4aromiel (MorIonarnieil) MoBEpXHOCTH, CKOPOCTh HCHAPEHHUSI BOJIbI OT TEMIIEPATYPhI
KUIOKOCTH M IUIOMAIA €€ TIOBEPXHOCTH, DJIEKTPU3ALMS TeJI W B3aUMOJCHUCTBUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJCUCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3yalu3alus
MAarHUTHBIX IOJIEW MOCTOSTHHBIX MarHUTOB, I€UCTBUS MAarHUTHOIO IOJS HA TIPOBOJHUK C
TOKOM, CBOMCTBa 3JEKTPOMArHWTa, CBOWCTBA JIJIEKTPOIBUTATENSI TMOCTOSHHOIO TOKA):
(opMyIHpPOBATH IPOBEPSEMBIE MTPEATIONOKEHHSI, COOUPATh YCTAHOBKY U3 IPEII0KEHHOTO
000py10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI;

. BBIIOJIHATh MPAMBIE H3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3/yXa, CHJIbI TOKa, HAMPSHKEHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U TATYMKOB
(u3nyecKux BEJIMYMH, CpaBHUBATh pE3ylbTaTbl HM3MEPEHUH C Y4ETOM 3a/laHHOM
a0COJIIOTHOM TOTPENIHOCTH;

. MIPOBOMUTH UCCIICIOBAHKE 3aBUCHMOCTH OJTHOM (PU3MUECKOM BEIMUMHBI OT JIPYToM ¢
MCIIOJIb30BAHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH COMPOTHUBIICHHS MPOBOJAHUKA OT €ro
JUIMHBI, TUIOIIAIM TOINEPEYHOrO0 CEYEHUs M YAECNBHOTO CONPOTUBIICHHS BEIIECTBA
MMPOBOJAHUKA, CHJIBI TOKA, UAYIIETO Ye€pe3 MPOBOJHUK, OT HANPSIKEHUsS HA MPOBOJHUKE,
HCCJIEI0BAaHUE TOCJIEOBATENBHOTO U MApajUIeIbHOTO COEAMHEHUM MPOBOJHUKOB):
IJIAaHUPOBATH HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEPEHHUS, CIEAys
MPEAJIOKEHHOMY TUIaHy, (DUKCHPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE
TaOJIUL ¥ TPAPUKOB, €1aTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHUS;

. IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3HUECKUX BEIMYHH (YIeIbHAs TEIUIOEMKOCTD
BEIIECTBA, CONPOTUBICHUE IMPOBOJHUKA, pab0OTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBAaTh ~ U3MEPEHMs, COOMpaTh OKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEIys
MPELIOKEHHOW NHCTPYKIMH, U BBIYUCIIATh 3HAUEHUE BEJINYUHBI;

. cOONIO/IaTh TpaBWia TEXHUKH O€30mMacHOCTH mpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;
. XapaKTEePU30BaTh TPHHIUIBI JCHCTBUS HW3YYCHHBIX IPHUOOPOB M TEXHUUYCCKUX

YCTPOMCTB € OMOpOM Ha WX onucaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DIIEKTPUUECKON SHEPIUH,
ANEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTeNbHbIE BJIEKTPONPUOOpPHl  (IIPUMEPHI),
ANEKTPUUECKUE TIPEIOXPAHUTEIH, SIEKTPOMArHUT, AIEKTPOJIBUTaTENb MOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBax (PU3MYECKUX SIBICHUH M HEOOXOoauMble (u3myeckue
3aKOHOMEPHOCTH;



. pacrno3HaBaTh MPOCTblE TEXHUYECKUE YCTPONCTBA M U3MEPUTENIbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETD,
TUTPOMETp, JIBUTATEeNb BHYTPEHHErO CrOpaHusi, B3JEKTPOCKOI, pPEOCTaT), COCTaBISATh
CXEMBbI DJJIEKTPUUECKUX IIeTel € TOCIeAOBaTEIbHBIM M MapajlIeIbHBIM COCTUHECHHEM
JIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYEHUS 2JIEMEHTOB NIEKTPUUECKUX LIEHEH;

. OPUBOJUTH MPUMEPHl (HAXOAUTh HWH(POPMAIMIO O WpHUMEpax) MNPAKTUYECKOTO
UCIONIb30BaHUsl (DM3MUYECKUX 3HAHUH B TIOBCETHEBHOM >KM3HM JUIS OOeCTeueHUs
0e30MmacHOCTH NpU OOpallleHUH ¢ MNpudopaMM U TEXHUYECKHMHU YCTPONCTBaMH,
COXPAHEHUs 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKaroLIeH
cpene;

. OCYILECTBIATh MOUCK MHPOpManuu (usnueckoro coaepxkanusi B MHTepHeTe, Ha
OCHOBE UMEIOIIMXCS 3HAHUM U IyTEM CPABHEHUS JAONOJHUTEIBHBIX HCTOUHUKOB BBIIEIATh
MH(POPMAIUIO, KOTOpast SIBJISIETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEOCTOBEPHOI];

. UCIOJIb30BaTh IpPU  BBINOJIHEHWH YYEOHBIX 3aJaHUN  HAay4HO-IOMYJIPHYIO
auTepaTypy (U3MUECKOTO COACpX aHHs, CIpPaBOYHbIE MaTepUalbl, PECYpChl CETU
WuTepHet, BIageTh NpuéMamMu KOHCTIEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHus HHGOpMAITUU
U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO;

. co3gaBaTh COOCTBEHHbIE NMUCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUs, 00001Ias
MH(GOPMAIIMI0O W3 HECKOJIBKUX MCTOYHUKOB (DU3MYECKOTO CONEp)KaHWs, B TOM YHCIIE
myOJIMYHO MPENCTaBIATh PE3yIbTaThl MPOSKTHOW MM MCCIEA0BATEIbCKON AEITEIbHOCTH,
OpU 3TOM TIPaMOTHO HCIOJIB30BaTh M3YUEHHBIM MOHATHHHBINA amnmapaT Kypca (PU3HKH,
COTIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

. IPU BBINOJHEHUH YYEOHBIX IMPOEKTOB MU HCCIENOBAHUI (PU3NYECKUX IPOLIECCOB
pacnpenenarb OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJIEHHBIMM 3aJadyaMu,
CJIEIUTH 3a BBIIOJIHEHUEM IIJIaHa AEUCTBUI U KOPPEKTUPOBATDH €T0, a/IEKBATHO OIL[CHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TIPYIIBbl, BBICTPaUBAaTh KOMMYHHKAaTHBHOE
B3aUMOJENCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 Kjacce nNpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:

. UCTIONB30BaTh TIOHATHSA: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTENIFHOCTh MEXaHHUYECKOTO MABMKEHHA, AedopMmarus (ympyras, IIacTHYecKas),
TpEeHHE, IIEHTPOCTPEMUTEIILHOE YCKOPEHNUE, HEBECOMOCTh M MEPETPY3KH, IEHTP THKECTH,
aOCONIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOrO Tela, PABHOBECUE, MEXAHUYECKHE
KoJIeOaHUs! U BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK, FIEKTPOMArHUTHbIE BOJIHBI, LIIKaja
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPhI UCITyCKAHUS
U TOTJIOIIEHUs, anb(da, 6eTa- 1 TaMMa-u3TydeHHsl, U30TOIbI, siiepHasi SHEPTreTUKa;

. pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE IBUKECHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE ABMKEHHE, CBOOOJHOE MaJeHHE TeJ, PaBHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE Tell, pEaKTUBHOE JIBH)KEHHUE, KOJIeOaTEeIbHOE
IBUKEHHE (3aTyXalollMe M BBIHYXKICHHbIE KOJIeOaHUsI), pe30HAHC, BOJHOBOE JABM)KEHUE,
OTpa)XKEHUE 3BYKA, IPSIMOJIMHENHOE paCIIPOCTPAHEHUE, OTPAXKEHNE U TIPEJIOMIIEHUE CBETA,
[IOJJHOE€ BHYTPEHHEE OTPAKEHHME CBETA, PA3JIOKEHHUE OEJIOro CBETa B CIEKTP MU CIOKEHUE
CHEKTPAJbHBIX  IIBETOB, JUCIEPCHs  CBETa, €CTeCTBEHHAs  PaJlOaKTHBHOCTH,
BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa HW3IyYeHHUs) IO OIHCAHUI0 UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UIECcKOe SBICHHE,

. pacrno3HaBaTh MPOSBICHUE H3yUYECHHBIX (PU3MUECKUX SBICHUHN B OKPYKAIOIIEM MHUPE
(B Tom uncne (usnyueckue SBJICHUS B MPUPOJAE: MPUIUBBI U OTJIUBBI, ABI)KCHUE IIAHET



ConHe4yHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3EMJIETPACEHHE, CEUCMHYECKHE BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJl,
ONTUYECKUE  SIBICHHWA B  MNpUPOAE,  OHOJOrMYecKoe  JeHCTBUE  BHAUMOTO,
yIbTPa(hHOIETOBOTO U PEHTTEHOBCKOTO M3ITyYCHHH, €CTECTBCHHBIN panOaKTUBHBINA (OH,
KOCMHUYECKHE JIy4d, paJUOaKTUBHOE H3JIyYEHUE NPHUPOJHBIX MHHEpAJOB, JEHCTBUE
PaAMOAKTUBHBIX M3JIyYEHHU Ha OpPraHu3M 4YeJIOBEKa), NIpHU OITOM NEPEBOIHTH
MPaKTUYECKYI0 3a7ady B Yy4e€OHYIO, BBIIEIATH CYHIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
bu3NUecKuX SIBICHUI;

. OMKCHIBATh M3YyUYECHHbIE CBOMCTBA TeNl U (U3MYECKUE SBJICHUS, HCHOIB3YS
du3nueckrue BEIMYMHBI (CpelHsSsl M MIHOBEHHas CKOPOCTb Teja IpU HEPaBHOMEPHOM
JBWKEHUHU, YCKOpEHHE, TNEepeMEelleHHe, IMyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHIIA
yIOPYTOCTH, CHUJIA TSXKECTH, YCKOPEHHE CBOOOJHOTO MaJ€HUs, BEC Teja, UMITYJIbC Tea,
UMITYJIbC CHJIbI, MEXaHMueckas padoTa M MOIIHOCTh, NMOTEHIMAJIbHAS DJHEPrus Tea,
MOJHATOIO HAJ[ TOBEPXHOCTBIO 3E€MJIM, TMOTEHIMAJIbHASI SHEPIHsl CKATON MPYKUHBI,
KMHETUYECKasi HEprus, MOJHas MEXaHWYEeCKasl SHEPrus, NEepHOJ U 4acToTa KOJEOaHUI,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, ITOKa3aTellb
MPEJIOMJIEHUSI CpEIbl), MPU ONUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, OOO3HAUYECHHUS] U €OUHULBI (PU3NYECKUX BEIMYHMH, HAXOJUTh
(opMyIbl, CBSI3BIBAIOIINE JIaHHYIO (PU3HYECKYIO BEJIMYHMHY C JIPYTMMU BEJIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

. XapaKkTepU30BaTh CBOMICTBa Tes, (PU3MUYECKHE SIBJICHUS U IPOLECCHI, HCHOIb3Ys
3aKOH COXPAHEHUs HEPIHH, 3aKOH BCEMUPHOT'O TATOTEHHUs, IPUHIIMII CYTIEPIIO3ULIANA CHIL,
OPUHIMI OTHOCUTENBHOCTH ['amwiies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHMS MMITYJIbCA,
3aKOHBI OTPAXKEHUS U IIPEJIOMIIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsiJ0BOIO U MACCOBOIO
qucell MpU SIACPHBIX pEakUUsx, IPU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMMCBIBATh €T0 MATEMATHUYECKOE BBIPAKECHUE;

. OOBSCHATh (PU3UYECKUE MPOLECChl U CBOMCTBA TeN, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO-CIEACTBEHHBIC
CBA3U, CTPOUTHh OOBSICHEHHWE M3 2—3 JIOTMYECKUX IIaroB C OMOpol Ha 2—3 HM3y4YEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;

. pemiatb pacy€THble 3aJayd (ONMUpAIOIIMECs Ha CUCTEMY W3 2—3 ypaBHEHHN),
UCIIONB3Ysl 3aKOHBI M (DOpPMYJIbI, CBs3bIBaOUIME (PU3MYECKHUE BEIMYMHBI: Ha OCHOBE
aHajM3a yCJIOBHS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATH HENOCTAIOIIME WIIH
M30BITOYHBIE JIaHHBIE, BBIOUpATh 3aKOHBI W (HOPMYJIBI, HEOOXOAUMBIC [JISi PEIICHUS,
IPOBOJAUTH Pacu€Thl U OLIEHWBATh PEATMCTUYHOCTD IMOJYYEHHOTO 3HAYeHUs (PU3UYECKOM
BEJINYMHBI;

. pacrno3HaBaTh MpOOJIEMbI, KOTOPbIE MOKHO PEIIUTh IPU HNOMOIIM (HU3HUECKHUX
METO/I0B, HUCIIOJIb3Ysl OMMCAHUE MCCIIENOBAHUS, BBIACIATH IPOBEPSIEMOE MPEAIIOIOKEHHE,
OLICHUBATh MPABWJIBHOCTh IIOPSAKAa MPOBEACHUS MCCIENOBAaHUSA, JI€JaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOCHUN U OIBITOB;

. IPOBOJUTH ONBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM (U3HMUYECKUX
CBOMCTB Tell (M3ydyeHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpPAaHEHMSI SHEPTUH,
3aBUCUMOCTh NEpHOJa KOJeOaHU NMpy>KMHHOTO MasiTHUKAa OT MaccChl Ipy3a U KECTKOCTU
OPYXUHBI W HE3aBUCHUMOCTb OT AaMIUIMTYAbl MalblX KoJeOaHWil, NpsIMOJIMHEWHOE
pacnpoCcTpaHEHUE CBETa, pa3JIokKEeHUEe Oenoro cBera B CHEKTP, HM3YyUYEHHE CBOMCTB
U300paXeHus B IJIOCKOM 3€pKaje M CBOMCTB M300pakKeHUs MpeaAMeTa B COOMparoIiei
JMH3€, HAaONI0ICHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB U3IYUYEHHS): CaAMOCTOSTEIbHO



coOupaTh yCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OPYIOBaHUS, OMHUCHIBATH XOJ OIBITA U
€ro pe3ynbTaThl, POPMYIUPOBATH BHIBOIBL;

. IPOBOANUTH NPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX U3MEPEHH, ONpeaenss CpeaHee
3HaYeHUEe u3MepseMoil BeMuyuHbl ((POKyCHOE paccTosHHE COOHMparolel JHH3BI),
000CHOBBIBAThH BHIOOP crIoc00a m3MepeHus (M3MEPUTEITHHOTO MPUOOopa);

. MPOBOIUTH UCCIIEJOBAHUE 3aBUCHUMOCTEH (PU3UUECKUX BEIMYUH C UCHOIB30BAHUEM
NPSIMBIX U3MEPEHHUH (3aBUCUMOCTH MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHKEHUH
0e3 HavambHOW CKOPOCTH, MEpHOAa KOJCOAHW MAaTeMaTHYeCKOTO0 MAasTHHKA OT JUIUHBI
HUTH, 3aBUCUIMOCTH YTJIa OTPaXCHHS CBETA OT YIJIa MAJCHHI U YTJIa IPEIIOMIICHUS OT yria
NaJieHUs):. TUIAHUPOBAaTh HCCIEAOBAaHUE, CaMOCTOSITENILHO COOMpaTh  yCTaHOBKY,
(GuKCHpOBaTh pPE3yJIbTaThl TMOJTYYCHHONW 3aBUCUMOCTH (U3NYECKUX BEIUYUH B BHJIC
TaOIUI] ¥ TPaQUKOB, ETATh BBIBOJIBI 110 PE3yJIbTaTaM MCCIICIOBAHNS;

. IIPOBOJUTH KOCBCHHBIE W3MEpPEHUs (PU3MUECKHX BEIUYHMH (CPEIHSAS CKOPOCTh H
YCKOpEHHUE Tejla TP PABHOYCKOPEHHOM IBWKCHHH, YCKOPEHHE CBOOOJHOTO TaJIeHUS,
KECTKOCTD TPYKUHBI, KOA(P(UIMEHT TPEHHUS CKOJBXKEHUS, MexaHuueckas padoTa u
MOIIHOCTh, YaCTOTa M TMEePUOJ KoJeOaHUH MaTEMaTHUYECKOTO U MPY>KMHHOTO MAasSTHHUKOB,
ONITUYECKasl CHJIa COOMpArOIICH JTMH3BI, PAIUOaKTUBHBIN (DOH): TIIAHUPOBATH U3MEPEHHUS,
coOupaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBINOJHATH H3MEPEHUS, CIEIys
NPEIJIOKEHHOW HMHCTPYKIIMHM, BBIYMCIATH 3HAUCHHWE BEIMYMHBI W aHAIU3HPOBAThH
MOJTy4YEHHBIE PE3YIbTAThI C YUYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUH;

. coOII0JIaTh TMpaBHJa TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaTOPHBIM
000py10BaHUEM;
. pas3iInyaTh OCHOBHBIC IIPH3HAKH M3YYCHHBIX (PU3MUYECKHX MOJICICH: MaTepuaabHas

TOYKa, a0COJIIOTHO TBEPIOE TEJIO0, TOYCHHBIM HCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHeTapHas MOJIETb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIIPa;

. XapaKTepU30BaTh MPUHIIMIBI JCHUCTBUS HU3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOPON HAa WX OMHUCAHUS (B TOM YHWCJE: CIHUIOMETP, JATYUKHU IMOJOKEHUS,
PAcCTOSIHUSI M YCKOPEHUSI, paKeTa, 3XO0JIOT, OUYKH, MEpPUCKOMN, (poroanmmapar, ONTHUYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, I03UMETpP, Kamepa BuiibcoHa), uCnosib3yst 3HaHUsI O CBOMCTBAX
(u3HUECKUX SABICHUN U HEOOXOAUMBbIE PU3NUECKHUE 3aKOHOMEPHOCTH;

. UCIIOJB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HW3YUYCHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPHUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPU PEIICHUH
y4eOHO-TIPAKTUYECKUX 3a7a4, ONTHUYECKHE CXEMbl ISl MOCTPOCHUSI H300paKeHHl B
IIJIOCKOM 3€pKajie U COOMparoIeH TMH3E;

. OPUBOAUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O WPHUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUSl (PU3WYECKUX 3HAHMM B TOBCEJHEBHOM JKM3HM Il oOecreueHus
0e30macHOCTH TIpH  OOpallleHWd C MNpuOOpaMU U TEXHUYECKUMH YCTPONCTBAMU,
COXPAHEHUS 3[I0POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKaromiei
cpene;

. OCYIIECTBJIATh TMOWUCK WHMopMaimu Qusnyeckoro conepxanuss B VHTepHere,
CaMOCTOSTENIbHO (OPMYIUPYsS TOUCKOBBIA 3ampoC, HAXOIUTh IYTH ONpeeTeHus
JOCTOBEPHOCTH TOJIydeHHOM HWH(OpMAIlMu Ha OCHOBE HWMEIONIUXCS 3HAaHUU U
JIOTIOJITHUTEJIbHBIX UCTOYHUKOB;

. WCIIOJB30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
auTepatypy (U3MYECKOTO COJEp)KaHMs, CIPABOYHBbIE MaTepHalbl, PECypChbl CETH
WNurepHeT, BaaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3zoBaHus HHPpopMaluu
W3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



. co3llaBaTh COOCTBEHHBbIE NHCHMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE
uH(pOpMAallMM W3 HECKOJbKUX HUCTOYHUKOB (DU3MUECKOTO COAep)KaHUS, IMyOJIUYHO
MPEJICTaBIATh PE3yNIbTaThl MPOSKTHON WM UCCIEI0BATENBCKON €ATEIbHOCTH, IPU 3TOM
IPaMOTHO HCMOJIb30BaTh U3YUCHHBIA MOHATUHHBIN anmapar U3y4aeMoro pasjena (Gu3nku
U COIMpPOBOXKAATh BBICTYIUICHHE Npe3eHTalueld C y4€ToM OCOOEHHOCTEW ayAauTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnuyecTBo yacoB 3
Ne n/n HanMeHoBaHHe Pa3/1eI0B M TeM MPOrpaMMbI Beero KoHTpobHbIC TpakTaueckne 0 g:;f)[::;*;;fﬂ(:z?;g:;;g
padoThI PadoThI
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
bu6mmoreka [JOK
11 Du3uKa - HayKa o Ipupone 2 0 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
12 | PH3MHECKHE BRNHHUHLI 2 0 . https://m.eds00.ru/7f416194
. bubmuoreka [JOK
13 EcTtecTBeHHOHAy4YHBI METO/1 TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro mo pasneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubmuoreka [JOK
21 Crpoenne semectsa . 0 0 https://m.eds00.ru/7f416194
. bu6mmoreka [JOK
2.2 JIBM>KCHHE W B3aMMOJICHCTBHE YaCTHUIl BEIICCTBA 2 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazueny )
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tejl
bu6mmoreka [JOK
3.1 Mexanuteckoe giokenue 3 0 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.2 Muepuus, macca, na0THOCTS 4 0 1 https://m.edsoo.ru/7f416194
bu6mmorekxa [OK
3.3 Crna. Buer cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 [asnenue. llepenaua naBneHust TBEpAbIMU TEIAMH, 3 0 0 bubmuorexa [JOK
’ JKUIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xuaKoCTH S 0 0 https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasneHue 6 0 0 https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

4.4 JlencTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEIIO 7 3 https://m.edsoo.ru/7f416194

Hroro no pazueny 21

Paznen S. PaboTa u MOIIIHOCTB. JHEPIUs
bubmuoreka [JOK

51 PaboTa u mommocTe 3 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK

5.2 Hpocreie Mexanu3mb! > 1 https://m.edso00.ru/7f416194
bub6mmoreka [JOK

53 Mexanuueckas sueprus 4 1 https://m.edso0.ru/7f416194

Uroro no pazneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoanuecTBo yacon

JJieKTpOoHHbIE (HU(poBHIE)

Ne i/ HaunmeHoBaHue pa3aesioB U TeM NPOrpaMMbl Beero KoHnTpo/bHbIe IpakTH4eckue 06PA30BATETRHEIE PeCYPCEL
padoTsI padoTsI
Pasnen 1. TenuoBble siBJaeHUsI
. bubmuoreka [JOK
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 Teniossie npoueccs! 21 1 S https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3znea 2. DiiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIEC Tella U UX 7 0 1 bubnnoreka [JOK
’ B3aMOJEICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [ToCcTOSIHHBIN IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2:3 MartuTHpie sBIICHH 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 D7IEKTPOMATHHTHA HHIYKIIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 14.5



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

9 KVIACC

KoauuecTBo yacoB

DJieKTpoHHbIEe (I (ppoBHIE)

Ne i/ HaunmeHnoBaHue pa3aesioB U TeM NPOrpaMMbl Beero KoHuTpoJabHble IpakTHYecKkne 06pasoBaATEIBHbIC PeCYPeht
padoThI padoThI
Paznen 1. Mexanuveckue siBJeHUsI
bubnunoreka LIOK
11 MexaHn4eCcKoe IBMKCHUE U CIIOCOOBI €T0 OIMCAHMS 10 0 1 https://m.edsoo.ru/7f4la4as
. bub6nmmoreka [IOK
12 B3anmoperictaue Tel 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
13 3AKOHEI COXPAHCHHS 10 0 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexanuveckue KoJjed0aHusi 1 BOJTHbI
bubnunoreka LIOK
2.1 MexaHn4ecKkue KojieOaHus 7 0 3 https://m.edsoo.ru/7f41adab
bubmuoreka [IOK
2.2 MexaHn4ecKue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 3. DjileKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
bubmmoteka IIOK
3.1 DNEeKTPOMarHUTHOE MOJI€ U ANEKTPOMAarHUTHBIE BOJIHbI 6 0 2 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ SIBJICHUS
bubnmorexa LIOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 0 3 hitps.//m.eds00.ru/7f41ada6
bubnunorexa LIOK
4.3 Paznoxenne 6em0ro CBeTa B CIIEKTP 3 0 2 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 15
Pa3nen 5. KBaHnTOBBIE SIBJIEHUS
but6mmoreka [IOK
5.1 Hcnyckanue v MorioueHue cBeTa aToMoM 4 0 1 hitps.//m.eds00.ru/7f41ada6
bubnunoreka LIOK
>2 CTPOCHHE aTOMHOTO A/ipa 6 0 1 https://m.edsoo.ru/7f41a4a6
53 SAnepHble peakiuu 7 1 1 but6mmorekxa [IOK



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

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

Hroro no pazueny 17

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

6.1 [ToBTOpeHue u 0000IIEHNE conepKaHusI Kypca GU3UKHU 32 9
7-9 xnacc

Hroro mo pazneny 9

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

27

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



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
No Komuiecreo acon Jara DJieKTpoHHBIe U (pPOBLHIE
n/n Tema ypoka Bceero Kourponbubie | IIpakrudeckue M3y4YeHUs1 = 00pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 ®uzuka — HayKa o0 npupoje. SBiIeHus NPUPOIDI. 1 0 0
DU3NYECKUE SBIICHUS
5 MexaHuuecKkue, TeIIOBbIe, SJIEKTPUIESCKUE, MATHUTHEIC, 1 0 0
CBETOBbIEC, 3BYKOBBIC SIBIICHUS
3 dusnyecKre BETMYUHBI U UX U3MEPCHUE 1 0 0
VYpok-uccnenosanue "M3mepeHue reMieparypsl Ipu
4 ITOMOIIIH KUJKOCTHOTO TEPMOMETpA U JaTunKa 1 0 1
TeMieparypbl"”
Kak ¢usuka n Y€ €CTCCTBCHHBIC HAYKH U3YYarOT
5 npnpq())zly. ECTei:lIT)Zfr:HHOHaquLIﬁ METOL iOBHangII}I. 1 0 0 BH6J_IHOTeKa HOK
. . https://m.edsoo.ru/ff09f72a
Onucanve GU3NIESCKHUX SBICHHUHA C TOMOIIBIO MOJIEIICH
VYpok-uccnenosanue "[IpoBepka rumoressl: 1aJIbHOCTh
6 OJIETA IIAPHKA, TYIIIEHHOTO TOPU30HTAIbHO, TEM 1 0 1
OoJpliie, 4eM 0oJIbIle BBICOTA ITycKa"
7 Crpoenue BemiectBa. ONBITHI, TOKa3bIBAIOIIIE 1 0 0 bubnuorexa [IOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
bubnmnoreka [JOK
8 JIBIDKCHHE YaCTHIL BelleCTsa 1 0 0 https://m.edsogru/ff0a013e
9 Ypok-uccnenoanue «OnbITH 110 HAOIIOICHUIO 1 0 1
TEIJIOBOTO PACHIUPEHUS Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA 1 0 0
B3anmocBsI3p MEXTy CBOMCTBAMU BEIIECTB B Pa3HBIX
11 arperaTHbIxX cocmgl}{]nﬂx U UX aTOMHglMOJ'IeKYJI:JISIpHHM 1 0 0 BH6J_IHOTeKa 0K
. https://m.edsoo.ru/ff0a0378
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BOJIBI
12 Mexannueckoe ABuxkeHue. PaBHOMepHOE 1 1 0 0 bubnmoreka [JOK
HEPaBHOMEPHOE JIBMIKEHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 Cxopocts. EquHUIBI CKOpOCTH 1 0 0 https://m.e dsogru /££02079¢
bubnnoreka [HOK
14 Pacuer nmyTu u BpeMeHH JBUKEHUS 1 0 0 https://m.e dsogru /ff0a0aed
15 Wueprusa. 3akon uHepiuu. B3anmonelicTBue Ten Kak 1 0 0 bu6mmorexa [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

IMpruiYrMHa UBMCHCHUS CKOPOCTH ABUKCHUSA TCJI

https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BE€IICCTBA. Pacuet maccel 1 00BEMA Tea 110

bubmuorexa [JOK

16 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Hg.60paT0pHaﬁ pabota «OrnpeneneHue MIOTHOCTH
TBEPAOIO TEJIa»
18 Pemenue 3amau no reme "[lnotHocts BemecTa" Eggs?ﬁr%?:(iigroullﬁf%lmc
19 Cuita Kak XapakTepucTuKa B3aumoierctus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3ydyeHnne 3aBUCUMOCTH
20 pactsbxenus (nedopManyn) Ipy>KUHBI OT MPUIOKEHHON
CHJIBI»
21 SBnenue TaroreHus. Cuma TSKECTU
22 CBs13b MEXly CHIION TSKECTH U Maccoil Tena. Bec Tena. bu6mmoreka [IOK
Pemenue 3anay no teme "Cuna tsxect" https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha Jpyrux IuiaHerax. Ousndyeckue bubnnorexa [HOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cui. JluHamomeTp Egggﬁr%?ggsigr(a/}?mamcc
25 Bec Tema. HeBecomocTh Egggﬁ;ﬁﬁ)gﬁ}?ﬂ)al?m
26 CrnosxeHue 1ByX CHJI, HAIIPaBJIICHHBIX 10 OAHON IPSIMOM. bubnnoreka [JOK
PaBHOelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no reme "PaBHonelicTByromast cui”
o8 TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHre B Ipupoe EI/I6J'.II/IOTCKa HOK
Y TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydeHne 3aBUCUMOCTH CHJTBI
29 TpeHIf&I CKI())J'IL)KEHI/IH oT cnn};:ll JABJICHUS U XapakTepa BH6J_IHOTeKa HOK
COTIPUKACAIONIUXCS TOBEPXHOCTEH)» https://m.edsoo.ru/ffbalcc
30 Pemenue 3aga4 Ha onpenieieHre paBHOAEHCTBYIOIIEH
CHJIBI
31 Pemenwue 3anay mo Temam: «Bec Tenay, «'paduueckoe bubnnoreka [HOK
n3o0pakeHue crn, «Criibl», «PaBHOIEHCTBYIOMIAS CHUIT» https://m.edsoo.ru/ff0alde0
KontponbHas padoTa mo temaMm: «MexaHUIECKOE
32 JIBHOKCHHUEY, «Macca, INIOTHOCThY, «Bec Tenay,

«"padmyeckoe nzobpakenne cuin», «CHUITbI»



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

33 Hasnenne. CriocoObl yMEHBIIICHUS U YBEITHUCHUS bubnmoreka [JOK
JaBJICHUSA https.//m.edsoo.ru/ff0a20a6

34 JlaBiieHue ra3a. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa, bubnnoreka [HOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHus TBEPABIMU TEJIAMHU, KUIAKOCTIMU U bubmmoreka [JOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0

36 JlaBiieHUE B KUJKOCTH U T'a3e, BBI3BAHHOE JIECTBUEM bubnnoreka [HOK
CUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlaBieHre B KUIKOCTH U Tas3e. bubmuorexa [JOK
3axoH [Tackansa» https://m.edso0.ru/ff0a2826

bu6mmoreka [IOK

38 Coobmarommecs cocyp! https.//m.edsoo.ru/ff0a2970

39 IManpanmueckuii mpece BH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. I[lopiHeBOH KUIKOCTHBIN HACOC
Atmocdepa 3emin. [IpudnHbI cynecTBOBaHUS

41 BO3YITHOW 0007109KH 3eMJIIi. 3aBUCUMOCTD Egggﬁ;f;;gg}lfmaz%a
aTMoc(hepHOro JaBJIEeHUs OT BBICOTHI HaJl ypPOBHEM MOPSI o '

bu6mmoreka [IOK

42 Bec Bospyxa. ATmocgepHoe pasneine https://m.edsoo.ru/ff0a2b5a

43 W3mepenue armochepHoro napieHus. Onpit bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBHUCHUMOCTH aTMOC(HEPHOTO AABJICHUS OT BHICOTHI HAl bubnnoreka [JOK
YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4

45 bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha bubmuorexa [IOK
Pa3JAYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4

46 Pemenwne 3amay mo teme "AtmochepHoe naBienue"

47 JlenicTBHE KUIKOCTU U Ta3a Ha IOTPYKEHHOE B HUX TEJIO. bubnnoreka [JOK
ApxumMenoBa cuia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota «OrnpeeneHne BpITaTKUBAIOIEH

48 CWJIBIL, ICMCTBYIONIEH Ha TEJO, MOTPYKEHHOE B EH6J,IHOTeKa HOK
KUIKOCTEY https://m.edsoo.ru/ff0a33fc
JlabopaTopHas pabota o Teme «MccnenoBanue

49 3aBHCHUMOCTH Beca Tejla B BOJIe 0T 00bEMa MOrpy>KEHHOU BH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YaCTH TEJIa»
50 [ImaBanue Ten bu6mmorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

https://m.edsoo.ru/ff0a3a96

JlaGopatopnas pabota "KoHCcTpynpoBaHue apeoMeTpa

51 WM KOHCTPYHMPOBAHUE JIOJKH U OIIpeiesieHne eé 1
Ipy30M0JbEMHOCTH"
Pemenue 3anau no remam: «llnaBanue cynos.
52 Boz OHJI;[E-&HI/IG» «/laBieHue TBE I)IZ(HTGJ'I 0 Eubmorexa LIOK
AYXOTY ’ PA . https://m.edsoo.ru/ff0a3654
YKUJKOCTEH U Ta30B»
bu6mmoreka [IOK
53 Mexanieckas pabora 0 https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
54 MonmxocTs. EquHuiE! MoIHOCTH 0 https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOI 1
MpY MOIBEME IO JIeCTHHUIIE"
56 IIpocTeie Mexann3Mmbl. Priuar. PaBHOBecue cui Ha 0
peIyare
KontponbHas padoTa nmo Teme «/laBieHre TBEpbIX Tel,
S7 KUJKOCTEN U Ta30B» / Beepoccuiickast mpoBepovyHast 0
pabota
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1mo teme
58 <<I[alfJ'I€HI/Ie ﬁa)é bIX TEJI, )KHJIKOCTEH M ra3oBy / 0 bubmorexa [JOK
< TBepA ’ https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickast mpoBepouHas paboTa
59 Prruaru B Texuuke, ObITY U ipupoje. JlJaboparopuas 05 bubnuotexa [JOK
pabota «lccnenoBanue yCIoBUN paBHOBECHS phIUaray ' https://m.edsoo.ru/ff0a478e
60 Pemenue 3amad mo remMe «Y CI0BHUSI PaBHOBECHS phIUaray 0 bubmorexa LOK
A p p https://m.edsoo.ru/ff0a48a6
KoaddutineHT none3noro n1eiCcTBUS MEXaHU3MA.
61 JlabopaTtopHas paborta «3mepenue K111 HaknonHou 0.5
TJTIOCKOCTH
" " bubnmoreka [JOK
62 Pemenune 3amaa mo teme "Pabora, momuocts, KIT/] 0 https://m.edsoo.ru/ff0a4cAs
Mexannueckas sHeprus. Kunernueckas u bubnmoreka [JOK
63 0 :
MOTEHLUHMAIBHAS SHEPTUsl https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHUs MEXaHUYECKON YHEPTUH 0 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a4360
65 Ypok-3KCIIepuMEHT MO TeMe "IKCIEepUMEHTaIbHOE 1

OMPCACIICHUC NU3MCHCHUA KUHETHYECKOM U



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

HOTGHHHaHBHOﬁ 3HepFI/II/I HpI/I CKaThbIBaAHHUH TCJIAa I10
HAKJIOHHOM IIOCKOCTH"

Konrponsnas padora no reme «PaboTa 1 MOITHOCTb.

66 1 0
DHEPrusi»

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o Teme 1 0 bubmmoreka [JOK
"MexaHnueckoe aBmxeHue" https://m.edsoo.ru/ff0adee6
PezepeHusblii ypok. Pabora ¢ Tekctamu o teme "Pabora.

68 " 1 0
MoutHoCTb. DHEprus

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoaunyecTBo yacoB

Ne T Hdara DJIeKTPOHHBIE HU(POBLIE
n/n eMa ypoxa Bcero Komrponnnsie | Ipakraraeckue H3ydyeHHss | o0pa3oBaTeJIbHbIC Pecypchl
padoThI padoThI
OcCHOBHBIE MOJIOXKEHUS MOJIEKYISPHO-KUHETUYECKON bubnmoreka [JOK
1 1 0 0 _
TEOPUH U MX OIBITHBIC TOATBEPHKICHUS https://m.edsoo.ru/ff0a5256
2 Macca 1 pa3mep aTOMOB U MOJICKYJI 1 0 0
Mopenu TBEPAOTO, KUAKOTO U ra3000pa3zHOro bubnuoreka [IOK
3 . 1 0 0 _
COCTOSIHUU BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSHUH BEIIeCTBAa HA OCHOBE 1 0 0
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHUECKON TeOpUH
bubmuorexa [JOK
5 Kpucrannmaeckue u amopdHbIC Tena 1 0 0 https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanmuwuIsipHOCTh. [loBepxHOCTHOE 1 0 0 bubnnoreka [JOK
HAaTSKEHHE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemmoBoe pacmmpeHne U c)KaTue 1 0 0 https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO 1 0 0
TEIIOBOTO ABUKEHUS YaCTHI]
Buytpennss sHeprusa. CriocoObl H3MEHEHHs BHYTPEHHEH bubnnoreka [JOK
9 1 0 0 _
SHEpPruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Braet Tenonepenasu . 0 0 https://m.edsoo.ru/ff0a6412
Ypok-koHpepenmus "TIpakTruueckoe UCIOIb30BaHHE
11 TeIImOBLIX(I():BF(;ﬁcIiB BE Ie)CTB 1 MaTEepHaoB B IEIAX 1 0 1 Eubmrorexa LIOK
" B p I https://m.edsoo.ru/ff0a65c0
SHeprocOepereHus
bubmuorexa [JOK
12 KonudaecTBo TennoTel. Y aenpHas TEMI0EMKOCTh 1 0 0 https://m.edsoo.ru/ff0a6976
VYpaBHeHue TeroBoro 6ananca. TemiooOMeH 1 bubnuoreka [IOK
13 1 0 0 _
TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabdota "HccaenoBaHue sIBICHUS
14 Tenn§o6MI;Ha npn CMeH_II/IBaHI/Igl XOJIOHOU U TOpsTYCH 1 0 1 bubmorexa LIOK
" P A P https://m.edsoo.ru/ff0a6a98
BOJIBI
15 Pacuer konudecTBa TEMIOTH, HEOOXOAUMOTO IS 1 0 0

Harp€BaHHs TCJIa U BBIACIICMOI'O UM IPU OXJIAXKIACHUHA



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Jlaboparopnas padota "Onpenenenue yaenbHON

bu6mmorekxa [IOK

1
6 TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y ienbHasi TeIIoTa CropaHus bubmorexa LIOK
P e p https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u OTBEpIEBAHUE KPUCTAIUINYECKHUX TEI. bubnuoreka [IOK
VY enbHas TEMI0TA MJIaBJICHUS https://m.edsoo.ru/ff0a71d2
JlabGopaTopHas pabota "OnpeneneHue yaeabHON bubmmoreka [JOK
19 " ;
TEIUIOTHI TUIaBJIEHUS JIbJIA https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue 1 kKoHaeHcanus. Mcmapenue Egggll//ﬁt;saogr(alﬁfmﬂ 40¢
Kunenue. Y nenpHas Temaora napooOpa3zoBaHus U
21 KOHJIEHCa I/Ii 3aBUCHUMOCTH TCMI;IG aIT) bl KUTIEHUS OT bubmnorexa LIOK
- L. patyp https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBIeHUS
Brnaxnocts Bo3ayxa. JlaboparopHas pabota bubnuorexa [JOK
22 " . " :
Onpenenenne OTHOCUTENIBHOMN BIaKHOCTU BO3yXa https://m.edsoo.ru/ff0a7628
23 Pemenwue 3a1a4y Ha omnpeelieHne BIAKHOCTH BO3TyXa
24 [Tpunnuns! paboTsl TemnoBbix apurareneil. [laposas
TypOuHa. /[Burarens BHyTpPEHHETO CrOpaHus
o5 KIIJI rermoBoro aBuratens. TemioBbie IBUTATENN U bubnnoreka [JOK
3alllUTa OKPYKaKIIEeH cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIJIOBBIX
rpoiieccax
97 [ToaroroBka Kk KOHTpoOJbHOU padoTe 1o Teme "TennoBbie bubnuorexa [IOK
siBlIeHUs. MI3MeHeHue arperaTHbpix COCTOSIHUN BelecTBa" https://m.edsoo.ru/ff0a83f2
8 KonrtponbHas pabora o Teme "TenoBbie sSBICHUS. bubnnoreka [JOK
M3MeHenue arperaTHeIX COCTOSIHHI BemecTna' https://m.edsoo.ru/ff0a86ae
29 DnexTpu3aiys Tell. J[Ba poja dJIeKTPHUSCKUX 3apsIOB
30 Ypoxk-uccienoBanue "DaeKTpusanus Tel UHIYKIIUEN 1
MIPU COMPUKOCHOBEHUH"
31 B3aunmogeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona bubmorexa LIOK
p ’ y https://m.edsoo.ru/ff0a87e4
30 DIekTpuyeckoe nojie. HanpspkeHHOCT 3JEKTPUYECKOTO bubnnoreka [HOK
noJs. [IpyuHIMN Cynepno3uiu MEKTPUIECKUX MOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snekTpuyeckux 3apsioB. DIeMEHTApHbBIN

3apsn. CtpoeHue aToma



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS

bu6mmorekxa [IOK

34 AJIEKTPUYECKOTO 3apsiia 0 https://m.edsoo.ru/ff0a8ef6
Pewrenue 3a1au Ha TpUMEHEHUE CBOMCTB AIEKTPUUECKUX bubnmoreka [JOK
35 0 _
3apsa0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUSI €T0 CYIIECTBOBAHUSI. bubnnoreka [HOK
36 0 _
M CTOYHHKHY TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
N bubmuorexa [JOK
37 JIefcTBUS AIEKTPUIECKOTO TOKA 0 https://m.edsoo.ru/ff0ag6h2
38 VYpok-uccnenoanue "JleiicTBUE ANEKTPUUECKOTO OIS 1
Ha MPOBOJIHUKHU U TUDJIECKTPUKU"
39 DJIEeKTPUUYECKUH TOK B MeTalIaX, )KUIKOCTIX U razax 0 bubanorexa LIOK
p ’ https://m.edsoo.ru/ff0a9838
40 DNeKTpruYecKas el U €€ COCTaBHbIC YaCTH 0
Cuna toka. JlabopatopHas padora "M3mepenue u bubnnoreka [JOK
41 " 0.5 _
peryJIMpoBaHue CUJIbI TOKA https://m.edsoo.ru/ff0a8bd6
DneKkTpruyecKoe HanpspkeHue. BoibTMerp.
42 Jla6o I.':)1T0 Hast a6OIT)a "U3mepenue u 611") TUPOBaHUE 0.5 bubmorexa LIOK
patop " p p Peryvp ' https://m.edsoo.ru/ff0a9e14
HaMPsHKEHUs
CornpoTuBiieHHE MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHNE bubnnoreka [JOK
43 0 _
BeIllecTBa https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTta "3aBUCHUMOCTbH IJIEKTPUUECKOTO
44 con (I))TI/IBJI'I)GHI/ISIPH OBOJIHUKA OT €r0 JJIUHBI pnno aau 1 bubmorexa [JOK
P P " ’ tas https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUsI U MaTepHalia
45 3aBUCHMOCTB CHJIBI TOKA OT HaNpshKeHUs. 3akoH Oma 0 bubmmnoreka LIOK
JUISL y9acTKa Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pabota "lccnenoBanne 3aBUCUMOCTH
46 CI/IJ'ILIpTOKaI.) Uz . €ro uepes e;II/ICTO OT COINPOTHUBJICHUS 1 bubmorexa LIOK
» HAYTIL pes p p, " p https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HAPsDKSHHS Ha Pe3UCTOpe
47 [TocnenoBarensHOE M MApATIICIIBHOE COSTMHEHUS 0
MIPOBOJIHUKOB
JlabopaTtopHas pabota "[IpoBepka mpaBuiia CI0KESHUS
48 Hamn ;Il)meHII)/Iﬁ 1| pI/I mocJie (E)BaTeIJ)ILHOII\)/I COEJIMHEHUU B 1 Eubmorexa LOK
P " P A A ABYX https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlaboparopHas padota "IIpoBepka mpaBuia ajsi CHIIbI 1 bubnmoreka [JOK
TOKa IIPY NapaJUIEIbHOM COEAMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma st 0 bubnmoreka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pa3JIMIHOTIO COCAUHCHUS ITPOBOJHUKOB

https://m.edsoo.ru/ffOaaf8a

51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. 3aKOH 0 bubnnoreka [HOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas padota "Omnpenenenue paboThl U bubmmoreka [JOK

52 " 1 _

MOIIHOCTH 3JIEKTPUYECKOrO TOKA https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKUE TN U TOTPEOUTENN dIEKTPHUICCKON bubnnoreka [HOK

53 0 :
sHepruu B ObITy. KOopoTKoe 3aMbIkaHme https://m.edsoo.ru/ff0ab660

54 ITocTostHHBIE MATHUTEI, UX B3aMMOJECHCTBHE 0

55 VYpok-uccnenosanue "M3ydeHue nosei mocTOSTHHBIX 1 bubnnoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noje. MaruutHoe nose 3eMiIu U ero bubnuorexa [JOK

56 0 .
3HAYCHHE JIJIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[loaroroBka Kk KOHTPOJIBLHOU paboTe MO TEME

57 "alfeKT HYECKUE 3apﬂz[bl 3a pH)KeHHBIe Tejla U UX 0 bubimorexa [IOK

P N p - 24P N o " https://m.edsoo.ru/ff0abd2c
B3aUMOACHCTBUA. [I0CTOSTHHBIN 2TIEKTPUUECKUI TOK
KonTponbHast padota no teme "neKkTpUyecKue 3apsiibl.

58 3apsKEHHBIE Tella M UX B3auMozeicTsus. [locTosHHbIN 0 bubnnorexka [JOK
aneKTpudeckuid ToK" / Beepoccuiickas nmpoBepoyHas https://m.edsoo.ru/ff0abea8
pabota
PesepBHrIit ypok. Pabora ¢ TekcTamu 1o Teme

59 "HocpTOﬂHHL}IIg anekTprueckuii Tok" / Beepoccuiickas 0 bubmiorexa LIOK

p p https://m.edsoo.ru/ff0acdc6
MpoBepoyHas pabora
OmneIT OpcTena. MarHuTHOE 1oJie 3IEKTPUUECKOTro TOKa bubnuoreka [IOK
60 0 :
MarsuTHO€ 10J1€ KaTyIIKU ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
61 H£6o aTOpHast a6£Ta "H3yueHue neiicTBUS MAarHUTHOTO 0.5 bubmorexa LIOK
paTopHai p ytf, a1 ' https://m.edsoo.ru/ff0ac74a
T10JIs1 HA MPOBOJAHUK C TOKOM
DNeKTpoABUTaTellb MOCTOSIHHOTO Toka Vcnonb3oBanue
ANIEKTPOJBUTATENIEH B TEXHUUECKUX YCTPOWCTBAX U Ha bubnuoreka [IOK

62 " 0 _

Tpancnopte. JlaboparopHas pabota "KonctpynpoBanue https://m.edsoo.ru/ff0ac86¢c
1 n3y4deHue paboThl AJIEKTPOABUTATEIA"

63 OnbiTel Papazes. 3aKOH JIEKTPOMAarHUTHON MHTYKIIUH. 0
IIpaBuio Jlenna
Onexrporerepatop. CriocoObl MOTydeHUs

64 ANMEKTPUUECKONW SHEPTHUH. DIICKTPOCTAHIIUN Ha 0

BO300HOBJISIEMBIX UCTOYHUKAX SHCPIrun
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[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe

65 " " 1 0
DNeKTpUUECKUEe U MarHUTHBIE SBJICHUS
KonTponbHas pabota no teme "DneKTpuuecKue u bubnmoreka [JOK
66 " 1 0 _
MarHuTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
PesepHblil ypok. Pabora ¢ TekcTamu 1o Teme bubnuoreka [IOK
67 n n 1 0 .
TemnoBele siBIEHUS https://m.edsoo.ru/ff0acc5e
PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme
68 " " 1 0
MarHuTHbIC SIBIICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoaunyecTBo yacoB

Ne Tema VDoKa Hara DJieKTpoHHbIe U} pPOBbIE
n/n Mayp Bcero Koutponbubie | Ipakruueckue H3yyeHHsi = o0pa3oBaTeJbHbIE pecypchl
padoThI padoThI
1 Mexanudeckoe ABHKEHUE. MaTepruainbHas TOYKa 1 0 0
2 Cucrema orcueta. OTHOCUTENBHOCTh 1 0 0 bubmuorexa [JOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
. bu6nmoreka [IOK
3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE 1 0 0 https://m.edsoo.ru/ffoad19a
4 HepaBHomMepHOe npsiMOIUHEIHOE ABMKEHHUE. 1 0 0
Cpenssisi ¥ MTHOBEHHASI CKOPOCTh
5 [IpsiMonnHetHOE paBHOYCKOPEHHOE JBUKEHUE. 1 0 0 bubmmoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSAMOJIMHEHHOTO PABHOYCKOPEHHOTO 1 0 0
neuxenus. ['paduk ckopoctu
Jla6 6ora "
7 rem now pasmoycropermon e o, ) 0 ) bu6aorerca LIOK
PH P yeKop " A https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MIIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1 0 0
PaBHOMEpHOE nBMKEHUE 110 OKPYKHOCTH. [lepuon u bubmuoreka [IOK
9 . 1 0 0 .
yacToTa oOpaieHus. JIlunelHas u yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENEHOE YCKOPEHNE 1 0 0
. bu6nmorexa LIOK
11 [lepBerit 3axkon HetoToHa. BekTop cuiter 1 0 0 https://m.edsoo.ru/ff0ae612
. . bubnunorexa LIOK
12 Bropoii 3akon HetoTona. PaBHozelicTByromas cuina 1 0 0 https://m.edsoo.ru/ff0ae72a
. but6mmoreka [IOK
13 Tperuii 3akoH Herorona. Cynepno3unus cun 1 0 0 hitps://m.eds00.ru/ff0ae982
bubnunorexa LIOK
14 Pemenne 3a1a4 Ha mpuMeHeHue 3aKk0OHOB HproTOHA 1 0 0 https://m.edsoo.ru/ff0aeb6e
but6mmorexa [IOK
15 Crna ynpyroctu. 3akon I'yka 1 0 0 https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau no teme «Cuia ynmpyroctu» 1 0 0
17 JlaGopatopHas pabota «OnpeeneHne 5KeCTKOCTH 1 0 1 bubmuoteka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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NPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmoreka [IOK
18 Cuna Tpemns https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo reme «Cuia TpeHUs» bubnnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OnpeneneHue bubnmnoreka HOK
Kod(puImeHTa TpeHu CKOJIbKCHHS" https://m.edsoo.ru/ffOaf8be
21 Pentenue 3amau mo treMe "3axonsl HeroTona. Cuia bub6nmmoreka [IOK
ynpyroctu. Cuia tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHUSI. bubmmoreka [JOK
YckopeHnue cBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBUKCHHE TSI BOKPYT
23 rpaBUTalMOHHOTO 1eHTpa (ColHevHas cucTema).
lamaktuku"
24 Pemenne 3agau mo teme "Cuiia TSHKECTH M 3aKOH bubnuoreka [{OK
BCEMUPHOT'O TATOTECHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckast ckopocTs. HeBecomocTs u bubmmnoreka HOK
Neperpy3Kku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuaibHON TOUKH. AOCOIIOTHO
2% TBEpOE Teno. PaBHOBecue TBEPAOTO Tea ¢ bubnmnorexa LIOK
3aKpEIIEHHON OChIO BpalieHusl. MOMEHT CHUJIBI. https://m.edsoo.ru/ffOafe36
I{enTp TsKECTH
PaBHOBecne marepuaibHON TOUKH. AOCOIIOTHO
27 TBEpIOE Teno. PaBHOBecHe TBEPAOTO TENA C
3aKpEIUIEHHON OChIO BpalleHusa. MOMEHT CHJIbI.
LlenTp TsxecTn
28 Pemenne 3agau no reme "MomeHT cuibl. LleHTp bubnuotexa [JOK
TsKecTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe bubmuorexa [JOK
"Mexanndeckoe aBrkeHne. B3aumonelictsue ten"” https://m.edsoo.ru/ffO0b0408
30 KonTtponbHas pabora o Teme "MexaHuueckoe bu6muoreka [JOK
nBxenne. Bzaumonencraue tea" https://m.edsoo.ru/ffOb06ec
31 Nmmynsce Tena. UMimynbe cuiibl. 3aKOH COXPAHEHUS bubnmoreka [JOK

UMIyJbca. YIIPYroe U HEYIpyroe B3auMOJEHCTBHE

https://m.edsoo.ru/ffOb07fa
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30 Pemienune 3agau no teme "3akoH cOXpaHEHUS 1 0 0 bubnmoreka [JOK
umnyisca' https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepenus "PeakTuBHOE ABHKECHUE B 1 0 1
MPUPOJIC U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTh 1 0 0 ﬁg&?ﬁ%fg;gg}?mbow 4
35 Pabota cuibl TSXKECTH, CHIIBI YIIPYTOCTH U CUIIBI 1 0 0 bubnmnoreka HOK
TpeHUs https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota «Onpezaesenne padoThl CHUITBI
36 TPEHMsI IPU PABHOMEPHOM JIBUJKEHUU TeJla 10 1 0 1
TOPU30HTAIILHOM MMOBEPXHOCTH»
37 Cas3b sHepruu u paboTsl. [loTeHnnanbHas sHeprus 1 0 0
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM 1 0 0 bubmmoreka [JOK
SHEPIrUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHCHHS SHEPTUU B MEXAHUKE 1 0 0
40 JlaboparopHnas pabota «3ydeHue 3akoHa 1 0 1 bubmmorexa [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHoe NBIKEHUE U €T0 XapaKTePUCTUKHI 1 0 0 BH@?HOTeKa HOK
https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyX1eHHbIe 1 0 0 bubmuoreka [JOK
kosneOaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTHueckuil U Ipy>KMHHBIN MasiTHUKU 1 0 0
VYpoxk-uccnenoBanue «3aBUCUMOCTD MTEPUOIA bubnmnorexa [JOK
a4 KoJie0aHUM OT )KECTKOCTHU MPYKUHBI U MACCHI TPY3a» 1 0 1 https://m.edsoo.ru/ff0b197a
45 [IpeBpaiiieHue SHEPTUN IPU MEXAHHUECKUX 1 0 0
KOJICOaHMSIX
JlaGopaTtopHnast pabota «OrnpeeseHne 4acToThl U bubnmnoreka [JOK
46 nepuoJia KojaeOaHui MPYKMHHOTO MasiTHUKA 1 0 . https://m.edsoo.ru/ffOblaec
g |y g | 0 | B 10K
’ ’ https://m.edsoo.ru/ffOb197a
OT MaccChl Tpy3a»
48 Mexanndeckue BOJIHbL. CBOMCTBA MEXaHUUYECKUX 1 0 0 bubmuorexa [{OK

BOJIH. HpOI[OJIbeIC U MOMNCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe
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Ypok-koH(pepenmus "MexaHUdecKue BOJIHBI B

49 R . "
TBEPIOM Tele. CelicMruuecKre BOIHBI
50 3Byk. PacmipoctpaneHnue u oTpakeHue 3ByKa
51 Ypok-uccnenoranue "HaboneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacCTOTHI"
50 I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTUYECKHI
pe30HaHC
53 Ypok-koHpepenmus "YapTpa3Byk U H”HPPa3BYK B bubnmnoreka HOK
MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe
bubnnorexa [JOK
54 "3akoHbI cOXpaHeHHUsl. MexaHnnueckue KoineOanus u . 1
" https://m.edsoo.ru/ffOb25f0
BOJIHBI
55 KonTtponsHas pabora mo Teme "3aKoHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi U BOJHBI"
56 DJIEKTPOMArHUTHOE M0J€. DIEKTPOMATHUTHBIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Vpok-koHpepennus "llkana 3neKTpoMarHuTHEIX Bubmiorexa [IOK
HOJINOTEK
58 BOJIH. Vcnonp30BaHue 3JI€KTPOMAarHUTHBIX BOJIH JUIsS .
o " https://m.edsoo.ru/ffOb2fe6
COTOBOI! CBSI3U
VYpok-uccnenosanue "M3yueHue cBOiCTB
bubmmnoreka [HOK
59 AIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO : 1
| https://m.edsoo.ru/ffOb2c6c
tenedoHa
60 Pemienue 3a1au Ha onpeeneHNe YacTOThl U JITMHBI
3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceera. CKOpocTh CBETa. bubnmnoreka [JOK
BoustHOBBIE CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. [Ipsmonunennoe bu6muoreka [JOK
pactipoctpanenue cBera. 3atmenus CosnHia u JIyHb https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxeHus cBeTa. 3epkana. Pemenune 3amaq bubnmnoreka [JOK
Ha IPUMEHEHHE 3aKOHA OTPAKEHHS CBETA https://m.edsoo.ru/ffOb38c4
bubnmoreka [JOK
64 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA 1

https://m.edsoo.ru/ffOb3aea
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[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonbp3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B buGmnorexa LIOK
ytp p https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabora "lccnenoBanue 3aBUCUMOCTH
66 yIJ1a IPEJIOMJICHHUSI CBETOBOTO JIy4a OT yTJia aJeHUs
Ha rpaHuiie "Bo3gayx-crexio""
Ypok-koHpepenius "Mcnonb3oBaHuE TOJTHOTO
67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IbI,
ONTHUKOBOJIOKOHHAS CBS3b"
bubnuoreka [{OK
68 Jlua3el. OnTHYecKas Cuiia JINH3BI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n3o0pakxeHUi B JIMH3aX buGnuorexa LIOK
p P https://m.eds00.ru/ffOb444a
JlaGopaTtopHnas pabora "Onpenenenue GOKyCHOTO
70 aCCTI())HHIfﬁ u orr)lmqecxoﬁ EI/I?II:I cobu q:uogleﬁ Bubmmorexa LOK
pacctos p https://m.eds00.ru/ff0b4206
JIMH3BI
Ypok-koHpepenus "OnTuyeckue TMH30BbIE bubmuoreka [IOK
n " :
IPUOOPHI https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmmorexa LHOK
-9 https://m.edsoo0.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penus. Kak
COXpaHUTH 3peHue"
Paznosxenue 6enoro ceera B ciekTp. OMBITHI
74 HeroTona. CiioxeHue Cekt aJ'ILHLII)X LIBETOB bubmmorexa LHOK
’ p : https://m.edsoo.ru/ffOc0f4c
[ucnepcus ceera
JlaGopaTtopHas pabota "OMBITHI TTO PA3JIOKEHUIO
75 0enoro cBeTa B CIIEKTP M BOCIPHUATHIO IIBETA bubnuotexa [JOK
MIPEMETOB MPU UX HAOJIOICHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ff0c0e2a
bunbTper"
76 Ypoxk-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA:!
nucnepcusi, HTepdepeHnus U Judpaxius’”
77 Omneiter Pesepdopna u mianeTapHasi MOJIeb aTOMa bubmnorexa [IOK
pLOpPA p o https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Moaens aroma bopa
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79 Hcnyckanue u norioueHue cBera arToMoM. KBaHTHI. bubmuotexa [JOK
JInnelyaTele CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HalroieHne CrieKTpoB bubnmnoreka HOK
HCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoaxTuBHOCTE U €€ BUJIBI Bubmoreka HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. Hykinonnas Mmoziens bubmorexa LIOK
https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC IpeBpanieHus. M30Torb Bubmnorexa HOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau no teme: "PagmnoakTHBHEBIE bubnunoreka LIOK
npeBpauieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 Ypok-koHpepenus "PagnoakTuBHbIC U3TYYCHUS B bubmmoreka [JOK
pUpoJe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTIO bubnuoreka [IOK
87 :
Y MAacCOBOT'0 YUCEN https://m.edsoo.ru/ff0c1c58
88 OHeprus cBA3M aTOMHBIX siiep. CBsA3b Macchl U bubmmnoreka HOK
SHEPruun https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq o teme "SnepHbie peakiuu"
Peakiiuu cunTtesa u nenenus saep. Mcrounuku bu6nmnorexa LIOK
90 N
sHeprun CoJIHLIA U 3BE3] https://m.edsoo.ru/ffOc1e88
Ypok-koHpepeHuus "AnepHas sHepreTUkKa.
91 JleficTBHSI paiOaKTUBHBIX U3Jy4EHUH HA KUBbBIE
OpraHu3Msl"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "SJiICKTpOMaFHHTHOE ToJIe. 3JP;CKTpOMaFHHTHBIe bubmaorexa LIOK
" https://m.edsoo.ru/ff0c223e
BOJTHBL. KBaHTOBBIC SIBICHUS
KonTtponbHast pabota o teme "DIeKTpOMarHuTHOE
93 noJie. DJIEKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE
SBIEHUS"
94 [ToBTOpenue, o6o6meHue. Jlaboparopusie paboThb bubnmoreka [JOK
no kypcy "Bzaumopeiicteue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0600meHne. Pemenne pacyeTHBIX U bubnmoreka [JOK
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Ka4eCTBEHHBIX 3a7a4 110 TeMe "TeruioBbie
npotecch"”

[ToBTopenue, 0600mIeHNe. Penenne pacueTHbIX U

https://m.edsoo.ru/ff0c2572

bub6nmoreka [IOK

96 Ka‘leCTBeHIj'I?IX 3aga4 o teme "KIIJ] TerumoBeIx 1 0 https://m.edsoo.ru/ff0c2a22
JBUTATEINCH
I1 .P
| oS e e[ ; Busorea 0K
a https://m.eds00.ru/ffoc2b30
AIIEKTPOYCTAHOBOK
98 [ToBTOpenue, 0606menue. Jlaboparopasie pabOThI 1 1 bubnmnoreka HOK
110 Kypcy "CBeToBbI€ SIBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Padora ¢ Tekctamu mno bubmmoreka [JOK
99 " " 1 0 .
TeMe "3aKOHBI COXPAHEHUSI B MEXAHHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menue. Pabora ¢ Tekctamu 1o 1 0 bubnunoreka LIOK
teme "Konebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o6o0menune. Pabora ¢ TekcTamu 1o 1 0 bubnuoreka [IOK
teme "CBeTOBBIC sIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o6menue. Pabora ¢ Tekctamu mno
102 " " 1 0
teme "KBaHTOBas U sifepHas pu3nka
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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INPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATbI OCBOEHUS OCHOBHOU
OBPA30OBATEJBHOU ITPOT'PAMMBI OCHOBHOTI'O OBLIEI'O

7 KJIACC

OBPA30BAHUA

Kon
NpoBepPsIEMOro
pe3yabTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
OCHOBHOT0 0011ero 00pa3oBaHus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

1.3

pa3nuyath SBJICHUS MO OMHMCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINUX JaHHOE PU3NIECKOE SIBICHUE

pacrio3HaBaTh NPOSIBICHUE HW3YUYEHHBIX (U3NYECKUX SIBICHUH B OKpPYKAIOIIEM
MHUpe, B TOM u4ucie (U3UYecKHe SIBJICHUS B MPUPOJE, NMPU 3TOM IMEPEBOJIUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH)
(bu3nyecKux sIBICHUN

1.4

1.5

1.6

1.7

1.8

ONMCBIBATh M3y4YEHHbIE CBOMCTBA Tl M (PU3MUYECKHE SBICHMS, HCIOJIb3YS
¢u3nyeckrue BeIMYUHBI, IPU OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJNB3yEeMBIX BEJIIMYMH, WUX OOO3HAUYEHUS W EIWHUIBI (DU3WYECKUX BEIWYHH,
HaxoAuTh (HOpMyJbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IPaUKH U3y4EHHBIX 3aBUCUMOCTEH (DU3MUYECKUX BEIINIHH

XapaKTCPU30BaTh CBOMCTBaA TECII, (1)1/131/ILIGCKI/IC ABJICHUA W IPOLECChI, HCIIOJIb3Yys
HU3YUCHHBIC 3aKOHbI, IPU 3TOM MOaBaThb CJIIOBCCHYIO q)OpMy.HI/IpOBKy 3aKOHa H
3aIMUCbIBAThb €ro MaTCMAaTHYCCKOC BBHIPAKCHIUC

OOBSICHATh (PU3UYECCKHUE SBICHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH
MIPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 1 — 2 JIOTMYECKHX IIaroB
c onopoit Ha 1 — 2 U3y4eHHBIX CBOICTBA (PUBUYECKUX SIBICHUMN, (PU3HMUECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

pemaTth pacdy€THble 3ama4n B 1 — 2 NMEHCTBHA, MCIONB3YS 3aKOHBI U (OPMYIIHI,
CBsI3bIBalOlIMEe (U3NUYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJjaud
3aMMChIBaTh KPaTKOE YCIIOBUE, MOJCTABIATh (PU3NUYECKHE BEIUYUHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HAXOIUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JJIS PELIeHUs
3aJ1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYy4YEeHHON (hPHU3HUECKON BEIUYUHBI

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEHIMTh MpPH MOMOLIM (PU3HUECKUX
METOZIOB, B OIIMCAaHUU HCCIEHOBAHUSA BBIICIATH IPOBEPIEMOE IPEIIONIOKEHUE
(runotesy), pa3ninyaTb M MHTEPIPETUPOBATH IOJYYEHHBIH pe3ysbTaT, HAXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JIeNaTh BBIBOJIBI 110 €T0 Pe3yJbTaTaM

1.9

MIPOBOAUTH ONBITHl IO HAONIOAECHUIO (PU3NYECKUX SBJICHUNH WIM (PU3NUECKUX
CBOUCTB Tel: (hOpMYIHPOBATh NIPOBEPSIEMbIE MPENION0KEHHsI, COOUPATh YCTAHOBKY
U3 TIpPEJIOKEHHOro O0Opy/IOBaHUS, 3alMChIBaTh XOJ OMNbITa U (QOPMYyIHUPOBATH
BBIBOJIbI

1.10

BBIMOJIHATE TPSMBbIE U3MEPEHHUS C HCHOJIb30BAHHEM AaHAJOrOBBIX M LH(POBBIX
puOOpPOB, 3aMuChIBaTh MOKAa3aHUs NMPUOOPOB C YYETOM 3aJaHHON abCONMOTHOMN
MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTH MCCIIEJOBAHNE 3aBUCMOCTH OJTHOM (PU3HUECKON BETMYUHBI OT IPYTOil ¢
WCIOJIb30BaHUEM MPSMBIX W3MEpPEHUl, y4acTBOBAaTh B IUIAHMPOBAHUHM Y4EOHOTO
UCCIIEIOBAHMsI, COOMpaTh YCTAHOBKY W  BBINOJHATH HM3MEpPEHHs, Cleays
MPEeNJIOKEHHOMY IUIaHY, (UKCHpPOBAaTh pPe3yNbTaThl IOJYyYEHHOW 3aBUCHMOCTHU
($u3MYeCKUX BEIMYUH B BUJE MPEUIOKEHHBIX TaOIUIl U TpadHUKOB, J1€1aTh BHIBOJIBI
10 pe3yJbTaTaM UCCIEA0BaHUS

MMPOBOANUTE KOCBCHHBLIC M3MCPCHUA (1)I/ISI/I‘-IGCKI/IX BCJIIMYHH, CICOYyS Hp@)lJ'IO)KGHHOﬁ
HHCTPYKIMU: TIPpU BBIIOJHCHUHU H3MCpCHHI>'I CO6I/IpaTB OKCIICPUMCHTAJIIbHYTO




YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BEITUYHHEI

1.13

coOmogaTh MpaBWia TEXHUKH Oe30macHOCTH npu pabore ¢ J1abopaTOpHBIM
o0opynoBaHHEM

1.14

1.15

1.16

yKa3blBaTh TNPUHLOUIBI  JCUCTBHSA TNPHOOPOB M TEXHHYECKUX  YCTPOICTB,
XapaKkTepu30BaTh NPUHIMIBI JEHCTBUS HM3YYCHHBIX NPHUOOPOB U TEXHHYECKHX
YCTPOMCTB € MOMOIIBIO UX OMHMCAHMS, UCIIONIB3YS 3HAHUS O CBOWCTBAX (DPU3UUCCKHUX
SBJICHUI U HEOOXOMMbIe (PU3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOANUTH TPHUMEPHl (HAXOAUTh HWHGPOPMALMIO O TMPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (U3UYECKUX 3HAHUI B IOBCEJHEBHOM J>KHU3HU A OOecredyeHus
0e30macHOCTH TpU OOpamieHnd ¢ NpUOOpaMH U TEXHUYECKHMHU YCTPOWCTBAMH,
COXPAaHEHMs 3/I0pOBbSI M COOJIOACHHUS HOPM DSKOJOIMUYECKOrO IIOBEIEHHUS B
OKpY>Karollen cpelie

OCYILIECTBISATH OTOOP UCTOYHUKOB HH(POPMALIUHU B ceTH MIHTEpHET B COOTBETCTBHH C
3aJJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIUXCA 3HaHUM U IyTEéM
CpaBHCHHA PAaA3JIMYHbBIX HCTOYHHUKOB BBIICIATH I/IH(i)OpMaI_[I/IIO, KOTOpad SBJIACTCA
IIPOTHUBOPEYMBON MIIM MOXKET ObITh HEOCTOBEPHOM

1.17

UCTOJb30BaTh IpPHU  BBIIOJHEHWH Y4YEOHBIX 3aJaHUN  HAYYHONOIYJSPHYIO
JaUTEepaTypy (hU3MUYECKOro COJepiKaHus, CIIPaBOYHbIE MaTepUalbl, PECYpChl CETH
WuTtepner, Bnaaerb npuémMamMu KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHuUs
uH(OpMalUU U3 OJHON 3HAKOBOIM CUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHbBIE COOOIIIEHHUS HA OCHOBE 2 —
3 uCTOYHHKOB MH(pOPMAIMK (U3UIECKOTO COACPIKAHUSA, B TOM YHCIE MYOIUYHO
JieNaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax MPOEKTOB WM y4EOHBIX UCCIIEAOBAHUM,
IIPY 3TOM TIPaMOTHO HCIIOJIb30BaTh WM3YyYEHHBIM IIOHATUWHBIMA ammapar Kypca
(GU3UKH, CONPOBOXK/IATh BHICTYIUIEHUE MTPE3EHTALIUEH

1.19

8 KUIACC

IIPH BBITIOJTHEHUH y4EOHBIX MPOEKTOB M UCCIIEOBAHUN pacIpeiesTh 00I3aHHOCTH
B I'PYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMU, CICIUTH 32 BBIMOJIHEHUEM
IUTaHa JEWCTBHMI, aJeKBAaTHO OIICHMBATHL COOCTBEHHBIM BKJIaJ B JI€ITEILHOCTH
TPYIIIbI, BBICTpaBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, YYUTHIBAsST MHEHUE
OKPYKarOIINX

Kon
NpoBEpPsSIEMOro
pe3yabrara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHON 00pa30BaTeIbHON NMPOrpaMMbI
OCHOBHOI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BaTh MMOHATHA

1.2

1.3

pa3nuyaTh SBJICHHS MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBJICHUE

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKPY)KaIOIIEM MHUPE,
B TOM 4Hcie (pU3NUECKUE SIBICHUS B IPUPOAE, IPU ITOM MEPEBOJUTH MPAKTHYECKYIO
3a7a4y B Y4eOHYIO, BBIJENATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (U3NYECKUX
ABJICHUI

1.4

1.5

1.6

ONKCHIBaTh M3y4YCHHBbIE CBOWCTBA Tel U (U3NYECKUE SBJICHUS, HCIONIb3Ys
¢u3nueckre BETUUYHHBI, TIPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI
HCIIOJIb3YEMBIX BEIHUYMH, 0003HAYEHUS M €IUHULIBI (PU3UYECKUX BEJIUYUH, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEJIMYMHY C IPYTHMHU BEJIMYMHAMM,
CTPOUTH rpaMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTEPpU30BaATh CBOMCTBaA TECII, (bmnqecm/le ABJICHUSA W IPOLECCHI, HUCIOJIb3yd
HU3YUCHHBIC 3aKOHBI, IIPpU O3TOM JaBaTb CJIIOBCCHYIO (bOpMyHI/IpOBKy 3aKOHa H
3alMUCbIBATh €ro MaTeMaTH4YC€CKOC BEIPAKCHHUEC

00BACHATH (1)I/ISI/ILIGCKI/IG mponecCol U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKkTepa: BBISABJISATH IMPUIUHHO-




CJICACTBCHHBLIC CBA3HU, CTPOUTH OG"bSICHeHI/IC n3 1 — 2 J0ruyecKux Iaros ¢ IIOMOIIBIO
1 — 2 wu3yyeHHBIX CBOWCTBa (PU3MUYECKHX SBICHHH, (PU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3aJaud B 2 — 3 NEHCTBHS, UCIONB3YS 3aKOHBI U (HOPMYIIHI,
CBs3bIBaOlIME (U3MYECKUME BEIMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3aJadd
3alMChIBaTh KPAaTKOE YCIOBUE, BBISIBIATH HENOCTATOK JAHHBIX JUISl PELLICHUS 3ajauH,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JIJIs €€ PelIeHUs, IPOBOAUTH PACUETHI
U CpaBHUBATh IIOJyYCHHOE 3HAauYeHUE (U3MYECKOH BEIMYMHBI C H3BECTHBIMU
JAHHBIMU

1.8

1.9

1.10

paciio3HaBaThb HpO6J'IeMI)I, KOTOPBIEC MOXXHO PCIINTH IIPU ITOMOIIU (1)I/ISI/ILIGCKI/IX
MCTOJ0B, HCIIOJIb3YA OIIMCAaHUEC HUCCICAOBAaHUA, BBIACIATDH IMPOBEPACMOC
IMPECAIIOJIOXKECHUE, OLUCHUBATHL IIPaBUJIIBHOCTH IIOpAAKa IMPOBEACHHUA HCCICOOBAHM,
JA€J1aTh BBIBObI

IPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3UUECKUX SBJICHUN MM (PU3UUYECKUX CBOICTB
Tes: (OpMyIMpOBaTh IPOBEPSIEMbIE IPENNOIOKEHHUs, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUS, OMMCHIBATD X0 OMBITa U (OPMYINPOBATH BHIBOJIBI

BBIIOJHATh NPSAMbBIE M3MEPEHUSI C HCIIOJIIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB H

JaTYNKOB (DU3MUECKUX BEIMYMH, CPABHUBATh PE3YNbTaThl M3MEPEHUH C Yy4ETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MIPOBOAMTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETUYHMHBI OT APYToil ¢
UCIIOJIb30BAaHUEM TIPSIMBIX W3MEPEHUH: TUIAHUPOBATH WCCIICOBAHKUE, COOMPATh
YCTaHOBKY M BBIMIOJHATH U3MEPEHUSs, CIenys MPEeAIOKEHHOMY TUI1aHy, (PMKCHUPOBATh
pe3yJIbTAThI TIOJYYSHHOW 3aBHCHMOCTH B BUJIC TAOJIUI[ U TPaPUKOB, JEJIaTh BBIBOIBI
10 Pe3yibTaTaM UCCIEA0BAHUS

1.12

IPOBOJUTH KOCBEHHbIE U3MEpPEHHsI (PU3NUYECKUX BEIMUYMH: IUIAHUPOBATh U3MEpPEHMUS,
coOuparb IKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEIOKEHHONM WHCTPYKLHHU, U
BBIYHCJIATh 3HAYCHUE BEITUYNHBI

1.13

1.14

1.15

coONoIaTh TpaBHUIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTopHBIM
00opyI0BaHEM

XapaKkTepu30BaTh TNPUHIHUIBI JIEHCTBHS M3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPON HAa MX OMUCAHHUS, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3NYECKUX
ABJIEHUN ¥ HE0OX0/IMMbIe (pU3NUECKHe 3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M M3MEPUTEIbHBIE MPUOOPHI MO
CXeMaM M CXEMAaTHYHBIM PHUCYHKaM, COCTAaBJIATH CXEMBl JJICKTPUYECKUX LIETEH C
MIOCJIEIOBATEIbHBIM W NApaJUICIbHBIM  COCAMHEHUEM  DJIEMEHTOB, pas3jinyas
yCIIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX Lenen

1.16

1.17

NPUBOJIUTH NpUMEPHl (HAXOAUTh HUHGPOPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B TOBCEJHEBHOM >XKM3HM A OOECreueHHs
0€30MacHOCTH MpU OOpallleHUH C NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3J0pOBbS M COONIOJEHUS HOPM SKOJIOTHYECKOIO IOBEIEHUS B
OKpYXKaroIlIen cpene

OCYIIECTBIIATh MOUCK MHPOpMaLK (HU3NUECKOTO cojiepkaHus B cetu VHTepHeT, Ha
OCHOBE HMEIOIIMXCS 3HAHUNW M MYTEM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIJICNIATE MH(OPMAIMIO, KOTOpasi SIBIISIETCS MPOTHBOPEYMBOW WM MOXET OBIThH
HEJOCTOBEPHOI

1.18

1.19

UCTIONB30BAaTh MPHU  BBINIONHEHUM  yUYeOHBIX 3aJaHUN  HAyYHO-TIOMYISPHYIO
auTeparypy (U3MYECKOTO CONEp KaHMs, CIPABOYHBIE MaTepHaNbl, PECYpChl CETH
WNurepner; Bnagerp mnpuéMaMd KOHCIEKTUPOBAaHUS TEKCTa, MPeoO0pa3oBaHUS
nH(pOpMaIUK U3 OJHOM 3HAKOBOU CHCTEMBI B APYTYIO

co3/aBaTh COOCTBEHHbIE NMHUCHMEHHbIE M KpaTKHME YCTHBIE COOOIIEHHus, 00001as
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PU3MUYECKOTIO COJEp:KaHUs, B TOM YHCIe
nyOJIMYHO MPEICTaBIATh PEe3yJAbTaThl MPOEKTHOM WM  HCCIEA0BAaTEIbCKOM
JeSITeIbHOCTH, TPU 3TOM I'PAMOTHO HMCIIOJIb30BaTh U3Y4YE€HHBIH NOHATHIHBIN anmapaT




Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE TPE3CHTAIIEH

1.20

IpY BBIIOJHEHUH YUYEOHBIX IMPOEKTOB M HUCCIEIOBAaHMNA (PU3MUECKUX IPOLIECCOB
pacrpenesaTs 00s13aHHOCTH B IPYIIIIE B COOTBETCTBUM C MTOCTABICHHBIMU 33Ja4aMH,
CICIUTHh 3a BBIIOJHEHUEM IIJIaHA JCUCTBUM M KOPPEKTHPOBATH €ro, aJcKBaTHO
OLICHUBaTb COOCTBEHHBI BKJaJ B JEATEIbHOCTb TPYIIbI, BBICTpaUBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, POSIBIISII TOTOBHOCTh Pa3pemaTh KOH(IUKTHI

9 KUIACC

Kon
NPOBEPsIEMOro
pe3yabTara

11
1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTaThl 0CBOCHUS] OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl
OCHOBHOI'0 00111er0 00pa3oBaHus
HUCII0Jb30BaTh U3yUCHHBIC TOHITHUS

pa3invaThb ABJICHUA IO ONMCAHUIO UX XaPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIIUX TaAHHOC (bl/ISI/ILIeCKOC SABJICHUC

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (U3UYECKUX SBJICHUH B OKpY)KaIOIIEeM
MHUpE, B TOM 4YHClIe (U3NYECKUE SBJIICHUS B MPHUPOAC, MPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a/1ady B Y4eOHYIO, BBIJICISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKU)
(bu3HYeCKuX SIBJICHUIN

OIMUCBIBATH H3YYCHHBIC CBOMCTBA TE€N U (1)I/I3I/I‘~I€CKI/I€ SABJICHUSA, HCIOJIb3Yyd
(bHSquCKI/IC BCIIMYHHBI, ITPH OIMMCAHUH ITPABUJIBHO TPAKTOBATb Q)HSHQCCKHIZ CMBICJI
HCIIOJIB3YEMbIX BCJIMYMUH, 0003HAYCHUSA U CAWMHUIIbI (bHSI/I‘-ICCKI/IX BCJIMYHUH,
HaxoauTb (I)OpMy.]'IBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘ICCKYIO BCIMYNHY C APYTHUMU
BCJIMYMHaMHU, CTPOUTH rpa(bmcl/l HN3YUCHHBIX 3aBHCHUMOCTECH (1)I/ISI/IT-I€CKI/IX BCJIIMYHH

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHHUSI M TPOIIECCHI, HUCIOJIb3Ys
W3YYCHHBIC 3aKOHBI, TPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMUChIBaTh €70 MaTEMaTUYECKOE BhIPAKCHHE

1.6

OO0BSICHATh (PU3UYECKHE MPOLECCHl M CBOMCTBA TeN, B TOM YMUCJIE U B KOHTEKCTE
CUTyallul IpPaKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa: BBIABIATH I[PUYUHHO-
CJIEZICTBEHHbIE CBf3M, CTPOUTh OOBSICHEHHWE U3 2 — 3 JIOTMYECKUX LIaroB C
MOMOIIBI0 2 — 3 M3YYEHHBIX CBOMCTBA (PM3MUYECKHUX SBICHUH, (PU3MUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacy€THble 3ajaud (ONMUparoIlUecss Ha CUCTeMY M3 2 — 3 ypaBHEHH),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (PU3HUECKHUE BEIIMYMHBI: HA OCHOBE
aHaJIM3a YCJOBMS 3aJjaud 3alMCBIBATh KPAaTKOE YCIOBHUE, BBISABIIATH HEIOCTAIOIINE
WIM M30BITOUHBIE JIaHHbIE, BBIOMpPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISt
pElIeHus], NPOBOAMUTH DPACUETHI W OLIEHWBATH PEATUCTUYHOCTh IOJYYEHHOI'O
3HaueHusl (U3NYECKON BETNUMHBI

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO pPELIUTh MpPU MOMOIIM (PU3HUYECKUX
METOJ0B, HCIOIb3ys  ONUCAHME  UCCIECNOBAaHUA,  BBIACITE  IPOBEPIEMOE
IIPEIIONIOKEHUE, OLICHUBATh IIPABWIBHOCTH MOpPsAKA IPOBEIEHUS HCCIEI0BaHUS,
JIeTIaTh BBIBOIbI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOAEHUN U OIBITOB

1.9

IPOBOJIUTH OMBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBJICHUN WM (PU3NUECKUX
CBOMCTB TeN: CaMOCTOSATENbHO COOMpaTh YCTAHOBKY U3 M30bITOYHOro Habopa
000pyI0BaHUSsl, ONMCHIBATh XOJ] OIbITA U €r0 Pe3yJIbTaThl, (HOPMYIHUPOBATH BHIBOIBI

1.10

1.11

MPOBOAMTDH MPU HEOOXOTUMOCTU CEPHUIO MPSMBIX W3MEPEHUH, ONpenesss cpeaHee
3HauUEHUE U3MEepseMOol BENMUYUHBI ((POKYCHOE paccTOsHHUE COOHpAroleil JTHH3BI),
000CHOBBIBATH BHIOOP crIoco0a u3MepeHust (M3MEPUTEIBHOTO MPHUOopa)

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEN (PU3NUYECKHUX BEJIMUMH C UCTIOJIb30BaHUEM
OpsIMBIX M3MEPEHUI: TIJIaHUPOBATh HCCIEJOBAHHUE, CAMOCTOSTENBHO COOMpaTh
YCTaHOBKY, (PUKCHPOBATh PE3YIbTAThl MOJYYCHHOW 3aBUCHMOCTH (U3HUECKUX
BEeJIMYMH B BHUAEC TaOmuuu TpaduKOB, [eiaTh BBIBOJBI 10 pe3yibTaTaM
HCCIIETOBAHUS




1.12

1.13

OPOBOIUTH KOCBEHHBIE H3MEpPEHHA (PU3MUECKUX BEIMYMH: IUIAHUPOBAThH
U3MEpEHus, COOMPaTh IKCIEPUMEHTANBHYIO YCTAHOBKY U BBIIOJIHATh U3MEpPEHMS,
ciaenys HPEeMIOKECHHOM WHCTPYKLIMM, BBIYUCIATH 3HAYCHUE BEIUYMHBI U
AQHAJIN3UPOBATh IIOJIYYCHHBIC PE3yJAbTaThl C YYETOM 3aJaHHOW IOTPEIIHOCTH
U3MEPEHUIN

coOmoiaTh TpaBWja TEXHUKW Oe3omacHOCTH MpH pabore ¢ J1abopaTOpHBIM
00opyI0BaHuEM

1.14

pasnuyaTh OCHOBHBIC NMPU3HAKU M3YyYEHHBIX (PU3MUECKUX MOJIEJICH: MaTepHalbHAas
TOYKa, a0COJTIOTHO TBEPAOE TENIO, TOUCUHBIM MCTOYHUK CBETA, JIyd, TOHKAs JINH3A,
IJIaHETapHAsl MOJICh aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO sipa

1.15

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI HA UX OMUCAHUS, UCTIONB3Ys 3HAHUS O CBOWCTBAX (PU3NYCCKUX
ABJIEHUN ¥ HEOOXO0AUMBbIe (PU3nUEeCcKre 3aKOHOMEPHOCTH

1.16

1.17

UCTIOJIB30BAaTh CXEMbl M CXEMaTHYHBIC PHUCYHKH HW3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTENBHBIX NPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB IPH
pelIeHHH y4eOHO-TIPAKTHYECKUX 3aJ[a4, ONTHYECKHUE CXEMBI JUIsl IMOCTPOCHHUSI
M300paKeHUI B TUIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3e

OPUBOJIUTH TpPUMEPHl (HAXOAUTh HHPOPMAIMIO O TMpPUMEpax) MMPAKTHUECKOTO
WCIIOJIb30BaHUS (DU3UYECKUX 3HAHWK B TIOBCEAHEBHOM JKU3HU JUJIsi OOeCreYeHUs
Oe3omacHOCTH mpu oOpalleHuu ¢ IpuOopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU,
COXPAaHCHHS 3JIOPOBbS W COOJIOJACHHUS HOPM OKOJIOTHYECKOTO TIOBEJCHHUS B
OKpYXKarollei cpene

1.18

1.19

OCYIIECTBIISATh MOUCK MHGOpManuu (U3NIECKOro coaepKaHusi B ceTu MHTepHer,
CaMOCTOSITEIILHO (POPMYJIUPYST TTOMCKOBBINA 3aMpoC, HAXOAWTh IYTH ONPEICICHUS
JIOCTOBEPHOCTH TONy4YeHHOM HMH(OpPMAIMM Ha OCHOBE HMEIONIMXCSA 3HAHUM U
JIONTOJTHUTEIbHBIX UCTOYHUKOB

UCTIOIB30BaTh TIPU  BBIIOJHEHWHM y4YEOHBIX 3aJaHUN  HAYYHO-TIONMYJISIPHYIO
JAUTEpaTypy (U3UYECKOTO COJCpPXKAHUSA, CHPABOYHBIE MaTepUalbl, PECYpChl CETH
WurepHer; Bnaners npuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, IPeoOpa3oBaHUs
UH(pOPMAaLIMU U3 OAHOIM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3/laBaTh COOCTBEHHblE IUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpPMallMU U3 HECKOJbKUX HCTOYHMKOB (PU3NYECKOrO COAEpKaHMs, MyOIMYHO
IIPEJICTABIISITh PE3YNbTATHI IPOEKTHONW MIIM UCCIIEN0BATEIBCKOM NEATENbHOCTH, IIPU
9TOM TPaMOTHO HCIIOJIb30BATh W3YYECHHBIM NOHATUHHBIM amnmapar H3y4aeMoro
pa3nena (GU3MKA M CONPOBOXAATh BBICTYIUIEHHME Npe3eHTalMed ¢ y4EéToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

IIpU BBINIOJTHEHUM Y4Y€OHBIX MPOEKTOB M HCCIIEIO0BaHUM (pU3MUECKUX MPOIECcCOB
pacnpenenartb o0O0f3aHHOCTH B TpyHIe B COOTBETCTBUM C IOCTaBIEHHBIMU
3a7la4yaMM, CIEAWTH 3a BBINOJIHEHHMEM IlIaHa JACHCTBUN M KOPPEKTHPOBATH €ro,
aJIeKBaTHO OIIEHMBAaTh COOCTBEHHBIN BKJIAJ B J€ATEIbHOCTh T'PYIMIIbI, BHICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJACWCTBHE, TPOSABIAS  TOTOBHOCTh  pa3pelarb
KOH(JIMKTBI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KITACC
Kon
pasnena Kona anemenTa IIpoBepsiemble 3JIeMEHTHI COAEPKAHMSA
®U3UKA U EE POJIb B ITTIO3HAHWM OKPYXAIOIIEI'O MHUPA
®duszuka — Hayka o mpupoje. SABineHuss npuponbl. DPuzndeckue
11 ABJICHUS: MEXaHUYECKHE, TEIUIOBbIE, 3JIEKTPUUECKHUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBbIE
®dusnueckue BenMUUHBL. [3MepeHMe (U3NYECKUX  BEJIUYHUH.
1.2 dusnueckue puOOpEI. [TorpemHocTsb U3MEpEHUI.
MesxayHapoiHasi cucTeMa €MHHULL
EcrecTBeHHOHAYYHBI METOJ MO3HAHUS: HAONIOJICHHUE, IIOCTAHOBKA
1 1.3 Hay4YHOTO BOIIPOCA, BBIIBMKEHHWE THUIOTE3, 3KCIEPUMEHT 110
MIPOBEPKE THIIOTE3, OOBSICHEHHE HAOII0IaeMOTO SIBIICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH
[IpakTuyeckune paboOTHI:
v W3mepenue paccTosHUH.
15 v’ H3mepenne 00bEMa KHUIKOCTH U TBEPIOTO TEIa.
' v' OrmpeneneHue pa3MepoB MajbIX Tell.
v V3mepeHue Temreparypbl TpHU TIOMOIIM JKUIKOCTHOTO
TEPMOMETPA U JIaTYHUKA TEMIIEPATYPBI
ITEPBOHAYAJIBHBIE CBEAEHNM S O CTPOEHMU BELLIECTBA
21 CrpoeHue BelecTBa: aTOMbl U MOJIEKYJbl, UX pa3mepbl. ONbITH,
JIOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE BELIECTBA
29 JIBmxeHue yacTtull BemecTBa. CBsi3b CKOPOCTH JIBUKEHUS YaCTULL C
' Temreparypoii. bBpoyHoBckoe nBmxenue, muddy3us
2.3 B3aumopeiicTBie yacTHIl BELECTBA: IPUTSYKEHUE U OTTAIKUBaHHE
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30OB, KUIKOCTEH U
24 TBEPABIX  (KpUCTALIMYECKUX)  Tel.  B3auMocBsi3p  Mexay
2 ' CBOMCTBaMM BEILECTB B Pa3HbIX arperarHbIX COCTOSHUSIX U HX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[TpakTyeckue paboOTHI:
v' OneHka jamaMeTpa  aToMa  METOJOM  psiioB  (C
26 UCMOJIb30BaHuEM (poTorpaduii).
v OmBITH IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
v' OnbITHl 0 OOHAPY)KEHUIO JIEHCTBHUS CHJI MOJIEKYJISPHOTO
MPUTSHKCHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
31 MexaHnueckoe JBUKEHHME. PaBHOMEpHOE U HEpPaBHOMEPHOE
JIBIKEHUE
32 Cxopoctb. CpenHsis CKOPOCTh IIPU HEPAaBHOMEPHOM JIBHKECHHH.
Pacuér nyt ¥ BpeMEHHU JIBUKECHUS
3 SBnenune wuHepuuMM. 3aKOH MHEpLUH. B3aumoneicTBue Ten Kak
3.3 IpUYMHA U3MEHEHMs] CKOPOCTH IBMXKEHHs Ten. Macca kak Mepa
MHEPTHOCTH TeNa
34 ITnotHOCTH BemecTBa. CBsA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
' enuHuIEe 00pEMa BEIecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOIEUCTBUS TeI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ IOMOIIBIO




JIMHAMOMETpa

SIBienne TATOTEHHS M cria TsokecTH. Cuia TSKECTH Ha APYyTrux

3.7
maHerax. Bec tena. HeBecomocTh
38 Cuna tpenusa. TpeHHe CKOJbXKEHHS W TpPEHUE MOKOos. TpeHue B
IIPUPOJIE U TEXHUKE
3.9 CnoxxeHue  Cwi,  HalpaBJIEHHbIX 10  OJHOM  HpsAMOIl.
PaBHoOpelicTBYIOIIAs CHIT
[TpakTuueckue paboThI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOIO MABM)KEHMs (IIapuka B
KUAKOCTH, MOJENHU 3JIEKTPUYECKOTO aBTOMOOWISA M TaK Janee).
Onpeznenenne cpeaHel CKOPOCTH CKOJIBKEHUsI OpycKa MM [IapuKa
3.10 [0 HAKJIOHHOM IUIOCKOCTH. OrmpeneneHue IJIOTHOCTU TBEPIOTO
Tena. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKEHUS
(mepopmanuu) TNPYKHHBI OT MNPUIOKEHHOH CHJbl. OTBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXEHHUS OT
BECa TeJa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN
@dusnueckue SBIEHUS B IPUPOAE: IPUMEPHl ABMKEHHS C
3.11 pa3IMYHBIMU CKOPOCTSMHU B KUBOM M HEXHUBOW MPUPOAE, IECHCTBUE
CHWJIbI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTporucTBa: AMHAMOMETP, OAIIUITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B
41 JaBnenue 1BEpHoro tena. CriocoObl YMEHBUIEHUS] U YBEJIUYCHHS
JIaBJICHUS
492 JaBnenue raza. 3aBUCUMOCTb JaBlieHUS ra3a oOT 00BEMa,
TEMIIEPATYPbI
43 Ilepenaua naBneHus TBEPABIMHM TEJIAMU, XKUIKOCTAMU U Ta3aMH.
' 3akoH [lackans. [TneBMaTH4eCKre MaITMHBI
3aBUCUMOCTh JTaBJICHUS KUJKOCTU oT TITyOUHBI.
4.4 I'uapocraTuueckuii  mapaziokc. CooOmiaromuecss ~ COCY/BI.
['unpaBnnyeckue MEXaHU3Mbl
Atmochepa 3emnum U arMocdepHoe napieHue. [IpuumHbI
45 CYIIECTBOBaHMS BO31yIIHON 060m0uku 3emun. OnsiT Toppudesuin.
' 3aBUCHUMOCTh aTMOC(EPHOTO HaBJIEHUS OT BBICOTHI HaJ YPOBHEM
Mopsi
16 N3mepenue armochepHoro nasieHus. IIpubopsl s m3MepeHus
aTMOC(hEpHOTO JTABJICHUS
47 [efictBue KMAKOCTM W Ta3a Ha MOTPYXKEHHOE B HHUX TEJO.
' BeitankuBatomas (apxuMenoBa) cuiia. 3akoH Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue
[IpakTuueckue pabOTHI:
HccnenoBaHue 3aBUCHUMOCTH Beca Tela B BoJe OT 00béMa
NOTPYXKEHHOW B JKMIKOCTh yacTH  Tena.  OmpeneneHue
BBITAJIKUBAIOLIEH CHUJIbI, NEUCTBYIOLIEH HA TEJIO, MOrPYyKEHHOE B
&KuakocTh. IIpoBepka HE3aBHCHMOCTH BBITQJIKUBAIOLIEH CHIIBI,
4.9 JEHCTBYIOIIEH HAa TENO B JKUIKOCTH, OT Macchl Tena. ONBITHI,
JEMOHCTPHUPYIOIINE  3aBUCUMOCTb  BBITAIKUBAIOUIEH  CHIIBI,
JeMCTBYIOIEH Ha TeNo B JKUJIKOCTH, OT 00bEMa MOrPYKEHHOH B
KHUJKOCTh  YacTM Tela M OT  IUIOTHOCTH  JKMJIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKH U
OIIpeNIeNICHNE €€ TPY30ITOIbEMHOCTH
410 ®dusnyeckue SBICHUS B MNPUPOAE: BIUSHHE AaTMOC(HEpPHOro

JaBJICHUS Ha )XKUBOM OpraHu3Mm, IJIaBaHUC pLI6




411

TexHUYECKHE YCTPOUCTBA: COOOIIAIOIIMECS COCYIbI, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKUNA TMpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, DHEPT' UA

5.1 Mexanuyeckas pabora
5.2 Mexanuveckasi MOITHOCTb
53 [IpocTbie MexaHWU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTb.
[TpaBuiio paBHOBECHS pblyara
5.4 [TpuMeHeHne paBuiIa PaBHOBECHS pbluara K OJIOKY
55 «3omotoe  mpaBuiao» MexaHwkd. KoladduuueHt mone3Horo
neiicTBusl MexaHu3MoB. [IpocThie MeXaHu3Mbl B OBITY U TEXHUKE
5.6 [ToTeHmanbHast SHEPruM TeJa, MOJHIATOr0 HaJ 3eMIEi
5 5.7 Kunernueckas sHeprus
58 [Tonnas MeXaHH1eCKas dHEprus. 3aKOH M3MEHEHHSI U COXpPaHEHHS
MEXaHHYECKON SHEePTUr
[TpakTuyeckue pabOTHI:
Omnpenenenue pabOTHl CHIIBI TPEHUS TIPU PABHOMEPHOM JBHXKEHUU
59 Tejla M0 TOPU30HTAJIBbHOM IMOBEpXHOCTU. McciienoBaHue ycioBui
paBHoBecust pbrlyara. M3mepenue KIIJ[ HakiIOHHON MIOCKOCTH.
M3yueHne 3akoHa COXPAHEHUSI MEXaHMYECKON YHEPTUU
5.10 duzuyeckue sIBICHUS B IPUPOJIC: PhlYaru B Telle 4YeI0BeKa
511 TexHUYeCKHE YCTPONCTBA: pblUar, MOABIKHBIA U HEMOJBHUKHBIN
OJI0KH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KIIACC
Kon
paszena Kon anemenTa IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
TEIJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI MOJICKYJISIPHO-KUHETUYECKOH  TEOPHH
6.1 CTpoeHHs BemlecTBa. Macca u pa3Mmepsl MoJeKyl. OIBITHI,
MOJITBEPKIAIOIIIHE OCHOBHBIE TIOJIOKECHHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH
6.2 Mogenu TBEPAOTro, KHIKOIO M Ta3000pa3sHOr0  COCTOSHHIMA
BenlecTBa. Kpucrammyeckue u amopHbIe Tena
6.3 O6L;1CHeH1/VIe CBOWCTB Ta30B, )KI/I}IKOCTGI\/:I’ U TBEP/BIX TEJl HA OCHOBE
MOJIOKEHUH MOJIEKYIIPHOKUHETHUECKON Teopun
6.4 CmauuBaHue M KanWUISPHBIE SIBICHUS
6.5 TennoBoe pacumpeHue u CxaThe
6 6.6 Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO
JIBUKEHUS YaCTHI]
6.7 Buytpennss sneprusi. CmocoObl U3MEHEHUS BHYTPEHHEH dHEPTHH:
Teruionepeiaya u copepuieHrue padoTsl
6.8 Buasl  Temomepemadu:  TEIUIONPOBOTHOCTh,  KOHBEKITHS,
U3Iy4YeHue
6.9 KonunuecTBo TemnoThl. Y aenpHas TEIIOEMKOCTD BelleCTBa
6.10 TennmooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
OanaHca
6.11 [InaBnenne W  OTBEpACBaHHE KPHUCTAUIMYECKUX  BEIIECTB.
VYV nenbHast TEII0Ta MJIaBICHUS
6.12 [TapooOpa3zoBanne u KoHaeHcarws. Mcnapenwe. Kumenue.




VY aenbHast TEIUIOTa MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUsI OT aTMOC(HEPHOro JaBJICHUS

6.13

Brnaxxnocts Bo3myxa

6.14

OHeprus TOIIMBA. Y IeTbHAs TEMI0Ta CrOPaHUs

6.15

6.16

[Tpuntuner  pabotel TeroBbix apurareneit KIIJ TemmoBoro
nBuratens. TemnoBble ABUTATENN U 3alIUTa OKPYKAIOIIEH CpeIbl
3aKOH COXpaHEHHMs] W TMPEBpaAlCHUSI DSHEPIUU B TEIUIOBBIX
mpolieccax

6.17

[TpakTuyeckue paboOTHI:

v" OnbIThl IO OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJSIPHOTO
IIPUTSKEHUS.

v" OnbITHl 110 BBIPALMBAHUIO KPUCTAIJIOB ITOBAPEHHON COJIU
WM caxapa.

v" OnbIThl 110 HAONIONEHUIO TEIUIOBOI'O PACUIMPEHMs Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.

v' OmnpezeneHue 1aBiaeHNs BO3AyXa B OaNIOHE IIITPULIA.

v' OnbITHl, JEMOHCTPHPYIOIIUE 3aBUCUMOCTh  JABIICHHS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WM OXJIAXKICHHSL.

v’ TlpoBepka THIIOTE3bl JIMHEHHONH 3aBUCHMOCTH JUIMHBI
CTOJIOMKA KMJIKOCTH B TEPMOMETPUUYECKOH TpyOKe OT
TEMIIEpaTypBhl.

v' HaOnronenue u3MeHEHMs BHYTPEHHEW OSHEpruu Teila B
pe3yJibTaTe TEIIonepeaadu U padoThl BHEIIHUX CHIL.

v' HccnenoBaHue sBJICHUS TEIJIOOOMEHA NPU CMEIIMBAHUHU

XOJIOJHOW M ropsiueil BOABI.

OnpeneneHue KOJIUMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU
Opd  TEeII0o0OMEHE ¢  HArpeTbiM  METAJUTMYECKHM
LWJIHHPOM.

Omnpenenenue yeabHONU TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHus.

OmnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.
Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

<\

AN NN

6.18

6.19

dusnueckue SIBICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSDKEHHE U
KalmWJUIAPHBIC ABJICHHA B IIPHUPOAC, KPUCTAIIBI B IPUPOAC,
uznydenue CoiHIlA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
0o0pa3zoBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHu4eckne yCTpONCTBA: KalWJUISPHI, IPUMEPHI UCIIOIb30BAHUS
KPUCTAJUIOB, >KUAKOCTHBIM TEPMOMETp, IaTYUK TEMIIEpaTyphl,
TEPMOC, CHUCTEMa OTOIUIEHUS JOMOB, THTPOMETPBI, IICUXPOMETP,
napoBasi TypOMHa, IBUTATENlb BHYTPEHHETO CrOpaHHUsl.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5
7.6

OnexTpuzanus Ten. J[Ba poaa 3IEKTPUUYECKUX 3apsI0B

B3aumoneiictBue 3apsikeHHBIX Tenl. 3akoH KyrnoHa (3aBUCHMOCTB
CWJIbI B3aMMOJICHCTBUS 3apsDKEHHBIX TENl OT BEJIMYMHBI 3apsiioB U
PacCTOSIHUSI MEXK/TY TEJIaMH)

Onektpuyeckoe mnojie. Hanpspk€HHOCTh AIEKTPUYECKOTO  IMOJIS.
[lpuHIMN ~ CymepHo3uLMU  DJIEKTPUYECKUX  Tojied  (Ha
KauyeCTBEHHOM YpPOBHE)

Hocurenn INEKTPUIECKUX 3apsJI0B. DneMeHTapHBbIH
anektpudyeckuil  3apsan. Crpoenume aroma. IlpoBogHukm u
JTUAJIEKTPUKH

3aKOH COXpaHEHHUsI SJIEKTPUUECKOT0 3apsiia

DONEeKTpUYEeCKU TOK. YCIIOBHS CYIIECTBOBAHMS 3JEKTPUUECKOTO




ToKa. ICTOYHMKHU MOCTOSIHHOTO TOKa

JleHicTBUSL  AIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,

[ MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHIKOCTSIX U Ta3ax
7.8 OnekTpuyeckas nenb. Cuiia Toka. DIEKTPUUIECKOE HAMPSHKEHUE
79 ConpoTuBieHWEe  NPOBOJAHUKA.  YJEIbHOE  CONPOTHUBIICHHUE
BCIICCTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapAILIEIbHOE COSTUHEHUE TPOBOJHUKOB
712 PaGota m MOUTHOCTH 3JEKTPUYECKOro TOKa. 3akoH JDKoyms —
Jlenna
713 DJNEeKTpUYECKUEe LENMU U MOTPEOUTENN 3JICKTPUIECKON YHEPTUU B
obITy. KopoTkoe 3aMbIkaHne
7.14 ITocTossHHBIE MaruuThl. B3anmoieicTBHE ITOCTOSHHBIX MAarHUTOB
715 MarauTtHoe mojie. MarauTHoe 1ojie 3eMJIM B €ro 3HauYeHHE IS
JKM3HHU Ha 3emiie
716 OmneiT  Opcrena. MarnutHoe 10Jie  3JIEKTPUYECKOrO  TOKa.
[IpruMmeHeHue 3JeKTPOMarHuToB B TEXHUKE
JlelicTBU€ MArHUTHOTO TIOJS HA HOPOBOAHUK C  TOKOM.
7.17 DJIeKTPOABUTATENb MIOCTOSIHHOTO TOKa. Hcnons3oBanne
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE
718 Onbitel  @apazes. SBneHHE AIEKTPOMATHUTHOM  MHAYKIIUU.
[IpaBuiio Jlenna
Onextporenepatop.  CrocoObl  MOJNy4eHUS  DJICKTPUUYECKOM
7.19 SHEPTrUM. OIJIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHUKAX
SHEPruun
[TpakTrueckue pabOTHI:
OnbITEl IO HAOJMIOJEHUIO AJICKTPU3ALMH TEJI UHIYKUUEH U TpU
COIPUKOCHOBEHHUH.
UccnenoBanue AeCTBUS 3JIEKTPUUYECKOTO MOJISI HA TPOBOAHUKHU U
JUBIEKTPUKH.
COopka u mpoBepka padOTHI INEKTPUUECKON IIEMU MOCTOSTHHOTO
TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HapsiKEHUSI.
WccnenoBanne 3aBUCUMOCTH CHJIBI  TOKA, HAYIIETO 4epe3
pEe3UCTOp, OT CONPOTUBIEHUS PpE3UCTOpAa M HANpsHKEHHS Ha
pe3ucrope.
OnbITel, JEMOHCTPUPYIOLUIME  3aBUCUMOCTH  DJIEKTPUUECKOTO
720 COTMPOTUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBIL,  TUIOIIAJH

MIOTIEPEYHOr0 CEUEHUS U MaTepHuaa.

ITpoBepka npaBuiia CIIOKEHHUS HanpsLKEHU ! npu
MIOCJIEZI0BATEIbHOM COEIUHEHUH JBYX pe3ucTopos. IIposepka
mpaBWwia JUuis CWUJIBl TOKa TMpH MapajuieIbHOM COEIMHEHUU
pesuctopoB. OmpeneneHre pabOTBl  AIEKTPUUECKOTO  TOKa,
UAYIIEr0o  4epe3  Pe3UcTop. OnpeneneHnue  MOUIHOCTH
AIIEKTPUYECKOTO TOKA, BbIAEIsIEMON Ha pe3ucrope. MccnenoBanue
3aBHCHUMOCTH CHJIBI TOKa, MWJIYIIErO0 4Yepe3 JIaMIIOYKy, OT
HanpspkeHuss Ha  Heil.  Omnpenenenune  KIIZL  HarpeBatens.
HccnenoBanne  MarHUTHOTO — B3aUMOJIEHCTBUSL  MOCTOSIHHBIX
MarHuToB. /3yuyeHue MarHuTHOro IOJIsI MOCTOSHHBIX MarHUTOB
npu ux oObeauHEHWH W pasneneHuu. MccrmemoBaHue IeHCTBUA
ANIEKTPUYECKOTO TOKA HA MAarHUTHYI CTpenky. OIBITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  CHJIBI  B3aUMOJIEUCTBHUSA




KaTylIKu ¢ TOKOM U MardiuTa OT CHJIbl TOKa W HaIlpaBJICHUA TOKa B
karyiike. M3ydyeHue nelicTBUsS MarHUTHOTO TOJISI HA MPOBOJIHUK C
TokoM. KoHCTpyHpoBaHue u u3ydeHue paboTsl JIEKTPOABUTaTEIIs.
Nsmepenne KIIJ[ anextpoaBurarenbHOM yCTaHOBKU. ONBITHI MO
HUCCIICOOBAHUIO SABJICHUSA BHCKTPOMaFHI/ITHOﬁ HWHAYKIHUU:
UCCIIEIOBAaHNE  W3MEHEHUW  3HA4eHWss U HalpaBlCHUs
HHAYKOUOHHOI'O TOKa

®du3nuecKue SBICHUSI B npupoac: ISJICKTPUYCCKUC SABJICHUA B
aTMOC(bCpC, QJICKTPHUYICCTBO KMBBIX OPTraHU3MOB, MAarHUTHOC I10JIC

7.21 .
3emiH, Apeid MoNOCOB, POJIb MAarHUTHOTO TOJSA Ui JKU3HU Ha
3emJie, MOJSIPHOE CUSIHUE
TexHuuyeckue ycTpoucTBa: 3JIEKTPOCKON, aMIIepMETp, BOIBTMETP,
peocrar, CUETUHK INEKTPUUYECKON SHEPTUH,
799 AIIEKTPOOCBETUTENbHbBIE puoopHI, HarpeBaTeJIbHbIE

AIIEKTPOTPUOOPHI (TIPUMEPBI), IEKTPUUECKHE MPEIOXPAHUTEIH,
AIIEKTPOMArHuUT, AJIEKTPOJIBUraTellb MOCTOSIHHOTO TOKa, TeHepaTop
MMOCTOSIHHOTO TOKa

9 KJIACC

Kopn
pa3nena

Koxa »iaemenra

IIpoBepsieMbIe 3JIEMEHTHI COAEPKAHUSA

MEXAHUWYECKMUE ABJIEHUA

81 Mexe}Hqucxoe nBuxkeHue. MarepuanbHas Touka. Cucrema
orcuéra

8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMepHOE NMPSIMOIMHENHOE IBUKEHHE

8.4 HepaBHoMepHoe  mnpsmMoiuHeiiHoe  naBwkeHue. CpenHss U
MT'HOBEHHAsl CKOPOCTb TeJjla IIPY HEPAaBHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOycKOpeHHOE IPSIMOJIMHEHHOE IBU)KEHUE

8.6 Cob6oanoe nagenue. OneiTel [Manues
PaBHOMepHOE MBMKEHHE N0 OKpyXHOCTH. [lepuog u wacrora

8.7 oOparieHusl. JInneitnas u yrjioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepssiit 3ak0oH HproTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIMI CyTIEpIO3UIINH CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHHS: CWIa TPEHHUS CKOJBKEHHS, CHJIa TPEHHUS ITOKOS,
Jpyrue BUJIbI TPEHUS

814 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHe
¢BOOOIHOTO ITaEHUS

815 IBwxenne 1utaHer Bokpyr Conmnua. Ilepas kocMuueckas
ckopocTb. HeBecomMocTh 1 neperpy3ku

8.16 PaBHOBecue marepualibHON TOUKU. AOCOIIOTHO TBEPOE TEIO

817 PaBHOBecue TBEPHOro Tela C 3aKPEIUIEHHOM OChIO BpalleHUA.
MowmeHnT cuisl. LieHnTp Tsxectu

8.18 Nmnynec Tena. M3mMenenue ummynsca. MMnynsc cuiib

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE IBM)KEHUE




8.21

MexaHunueckasi paboTa U MOIIHOCTb

8.22

Pabota cun TsKeCcTH, yNpyrocTH, TpeHus. CBs3b PHEPIUU H
paboTHI

8.23

8.24
8.25
8.26

[ToreHIMambHAs PHEPTUS TeNa, MOJHATOTO HAJ IMOBEPXHOCTHIO
3emin

IToTeHumanpHas YHEPrUs CKATOU NPYKUHBI
Kunernueckas sHeprus. Teopema 0 KWHETUYECKOW SHEPIUU
3aKOH COXpaHEHMsI MEXaHUYECKOU YHEPIUH

8.27

[pakTrueckue pabOTHIL:

OnpeneneHue CpemHed CKOPOCTH CKOJNBXKEHUs Opycka WU
JBIDKCHHS IIapuKa IO HAKJIOHHOM Iuiockoctu. OmpeneneHue
YCKOPEHHUs Tejla MPH PABHOYCKOPEHHOM JIBHKEHHUHU 110 HAKJIOHHOM
IUTOCKOCTH.

HccnenoBanne  3aBUCMMOCTH  IYTH  OT  BpPEMEHH  NpHU
PaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HadalbHON CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBIKCHHH 0€3
HavyaJIbHON CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEUYETHBIX YUCEIN, TO
COOTBETCTBYIOIIME TPOMEXYTKH BPEMEHH OJTMHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI
HOopMalibHOTO JaaBieHus. Ompenenenue Kod(h(dUIMEHTAa TpPEHHS
ckonbxkeHus. OmnpeneneHue XECTKOCTU NpyxuHbl. OnpeneneHue
paboTBl CHIJIBI TPEHHS TP PABHOMEPHOM JIBH)KEHUH Tela II0
rOpPU30HTANBHON MoBepxHOcTH. OmnpezneneHue pabOThl  CHUJIIbI
YIPYTOCTH MIPH MOABEME TPy3a C UCTIONH30BAHUEM HETIOABIKHOTO
¥ TTOJIBU)KHOTO OJIOKOB

8.28

®duznyeckue SIBICHUS B npupoAc: MpUJIMBLI U OTJIMUBLI, ABUKCHUC
mwraHeT ColaHEeYHOH CUCTCMbI, PCAKTHBHOC [JIBHUKCHHC IKHBBIX
OpraHnu3mMoB

8.29
MEXAHNWYECKUE
9.1

9.2

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, HAAaTUYUKHU II0JIOXKCHMUA,
pacCTodaHuAg U YCKOPCHUA, PAKCTBL

KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe  ABHXKEHHE. OcHOBHBIE  XapaKTEPUCTUKH
KOJICOaHUI: IEPHUO/T, YaCTOTa, aMIUTUTY/Ia

MaremMaTtnueckuii W NOpPYXKUHHBIM MasTHUKM. [IpeBpaineHue
HHEPIUu MpH KoJeOaTeTbHOM JABHKEHUH

9.3

38.TYX8.I-OH_II/IG KoJIeOaHMsI. BBIHY)KIICHHBIG kosieOanus. Pe3onanc

9.4

9.5
9.6

Mexannueckue  BosHbl.  CBOMCTBA ~ MEXAaHMYECKMX  BOJIH.
IIpononbHeIE U MTONEpPEYHbIE BOJIHBL. JJIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHuueckue BOJHBI B TBEPAOM TElE,
CEHCMHUYECKHE BOJIHBI

3Byk. [')pomMKkoCTh 1 BbICcOTa 3BYKa. OTpakeHue 3ByKa

WHdpa3Byk U yIbTpa3ByK

9.7

[TpakTudeckue pabOTHI:

OrnpesiesieHne 4acTOThl W MepuoAa KojaeOaHWii MaTeMaTHYECKOTO
MasATHHKA.

Onpenenenue 4YacToThl W Tepuoaa KojieOaHUH MNpYKUHHOTO
MasITHHKa

UccnenoBanue 3aBUCHMOCTH TEpHOIa KOJIOAHUM TIOJIBEIIEHHOTO
K HUTH Tpy3a OT JUIMHBI HUTH. VccienoBaHue 3aBUCHUMOCTU
nepuosa KoieOaHWi TPYKWHHOTO MasTHUKAa OT MacChl Tpy3a.
[IpoBepka  HE3aBUCUMOCTH  Tepuoaa  KolebaHwili  Tpy3a,
MOJABEIICHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH TPYKUHBI.
W3mepeHne ycCKkopeHust CBOOOTHOTO MaIeHUS




9.8 @dwusnyeckue SIBICHUS B TNPHUPOJAC:  BOCHPHUITHE  3BYKOB
' ’KUBOTHBIMH, 3eMJIETPSICEHHUE, CEICMUYECKHE BOJIHBI, IIyHAMH, 7XO
99 TexHUYeCcKne yCTPONCTBA: 3XO0JIOT, UCIOJb30BaHUE YIbTPA3ByKa B
' OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
101 DNEKTPOMarHUTHOE I0Jie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 37eKTPOMarHUTHBIX BOJIH
103 SHGECTPOMB.FHI/ITH&H npupoaa ceera. CkopocTh cBeta. BosiHOBbIE
CBOIiCTBa cBeTa
10 [TpakTuueckue paboThI:
10.4 N3ydyeHne CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TMOMOILUBIO
MOOWMIJIBHOTO TeledhoHa
105 dusznyeckue SBICHUS B TMpUpoje: OUOIIOTUYECKOe JeWCTBUE
BUJUMOTO, YIBTPA(QHOIECTOBOTO U PEHTIC€HOBCKOTO M3TYICHHIA
106 TexHuueckue yciTpOIZCTBa: UCIIOJIb30BAaHUE DJIEKTPOMATHUTHBIX
BOJIH JISI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. MicTouHuku cBera
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Otpaxenue ceta. [mockoe 3epkano. 3aKkoH OTpaKEHUs CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. [lomHoe
BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop nyueit B TMH3E
11.6 Onruueckas cuctema ¢GoToarnmapara, MUKpPOCKOIIA U TEIECKOma
11.7 I'ma3 kak onrtuueckas cucremMa. biim30pyKOCTh U JanbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CroskeHue
CIEKTpaJIbHBIX 11BeTOB. /lucnepcus ceera
[TpakTudeckue paboOTHI:
v HccrnenoBaHue 3aBUCHMOCTH YIJIa OTPaXXEHHUS CBETOBOTO
Jy4a OT yIJia MaJeHHUs.
11 v' H3ydeHHne XapaKTepUCTHK W300paXCHHS TMpeaMera B
TJIOCKOM 3epKaie.
v HccnenoBaHue 3aBUCUMOCTH yIJIa MPETOMIICHHSI CBETOBOTO
119 Jy4a OT yIJia MaJeHHs Ha TPaHUIIE «BO3JIyX — CTEKIION.
v’ Tlomydyenue wu300pakeHUl C TOMOMIIBIO cOOMparomei
JIUH3BL.
v' Omnpenencare HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI
coOuparoIien JTMH3BL.
v" OTBITHI IO Pa3I0KEHHIO OETIOTO CBETA B CIIEKTP.
v' OmpITBl 1O BOCHPUATHIO I1IBETa TMPEAMETOB TMpPH UX
HAOJTIOICHUH Yepe3 IIBETOBBIC (DUITBTPHI
dusnueckue sBieHUS B npupone: 3armeHuss ComHina u JIyHBI,
11.10 [[BeTa TeN, ONTUYECKHe sBIeHUs B aTMmochepe (uBer Heba,
pedpakmus, pagyra, MUPax)
11.11 TexHu4yeckne yCTpOWMCTBA: OYKH, TMepuckom, (oroamnmapar,
ONTHYECKHE CBETOBO/IBI
KBAHTOBBGIE ABJIEHU A
12 191 Omneite Pezepdopna u mmanerapHas Mozenb atroMa. Mojenb aToma
bopa
12.2 Hcnyckanne u morniomieHne cBera atoMoM. KBauTel. JIuHelyareie




CIEKTpPbI

12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHus

124 Crpoenue atoMmHoro siapa. HykioHHas Mozpenb aTOMHOTO sjpa.
H30TOMBI

125 PangnoakTuBHble mnpeBpamieHus. Ilepuon mnomypacnaza aTOMHBIX
a1ep

126 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3aps0BOIO U MacCOBOI'O
qucell

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 PeflKI_[I/II/I CUHTE3a U JieneHus saaep. Mcrounuku sHeprun ConHua u
3BE3]1

129 SnepHas sHepretuka. JleicTBHE paiMOAKTUBHBIX HM3JIyYEHUU Ha
JKUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaOnroneHune crijionHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEeHHUS.

12.10 HccnenoBaHnne TPEeKOB: HW3MEpPEHUE OHEPrUU  YACTHIBI  II0
TOpPMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenue pannoakTuBHOTO hoHa
@usnueckue SABJICHUS B IPUPOJAC: €CTECTBEHHBINM PaJuOAKTUBHBIN

1211 ¢oH, KOCMIYECKHE JIyH, PaANOaKTHBHOE H3NYYEHHE NPUPOJHBIX
MUHEPAJIOB, JCHCTBUE paJMOaKTUBHBIX H3JIYyYEHHUIl Ha OpraHu3M
4eJI0BeKa

12.12 TexHudyeckne  yCTPOWMCTBA:  CHEKTPOCKON, WHIWBHUIYaJIbHBINA

JA03UMCETP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI

OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

Kon
NMpoBepPsIEMOro
TpedOBaHUs

IIpoBepsiemble TpeOOBaHMSA K NIPeAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHSI OCBOCHUS
OCHOBHOI1 00pa3oBaTe/bHOI MPOrpaMMBbI 0CHOBHOT0 001ero odpa3oBanus Ha ocHoBe ®I'OC

[Tonnmanue poau GU3UKU B HAYYHOH KapTHHE MUPA; CHOPMUPOBAHHOCTH 0a30BBIX
IIPEJICTAaBICHUA O 3aKOHOMEPHOHM CBS3M M II03HABAEMOCTH SIBICHUM IPHUPOIBI, O
pOJIM 3KCIIEpUMEHTa B (PU3HKE, O cUCTEMOOOpasyroiei poiau (PU3NKH B pa3BUTHH
€CTECTBEHHbIX HAYK, TEXHUKU U TEXHOJIOTUH, 00 3BOIIOLMM (GU3NUECKUX 3HAHUN U
UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MMPA, O BKJIAAEC POCCUHCKHX
U 3apyOeKHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBACHEHHE IPOLIECCOB
OKpPY’KaIoIllero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHus O BUAAX Marepud (BEIIECTBO M TOJE), O JABIKEHHHM KaK CIrocooe
CYLIECTBOBaHMs MaTepHH, 00 aTOMHO-MOJIEKYJIIPHOM TEOpUHU CTPOCHMS BEIECTBa,
0 (Qu3MYeCcKOW CYyIIHOCTH SBICHUH TPUPOIBI (MEXaHMYECKUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE PA3JIMYaTh SBJICHUS MO OMHCAHUIO UX
XapaKTCPHBIX CBOMCTB MW Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIIHUX JAHHOC
¢du3nyeckoe sSBJICHUE; YMEHUE PAacllO3HABaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX
SBJICHUHM B OKPY’KaIOILLIEM MUPE, BbIIEISS UX CYLLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenue ocHOBaMH MOHSATUHHOTO amliapara ¥ CUMBOJIUYECKOTO s3bIKa (PU3UKU H
UCMOJIb30BaHUE HX JUId pELIeHUs Y4eOHBIX 3aJay; yMEHHE XapaKTepu30oBaTh
CBOWCTBA Tell, (pU3MUECKUe SBICHUS U MPOLECCH], UCIOIb3YS (PyHIAMEHTAIbHBIC H
SMIIMPUYECKHUE 3aKOHBI

YMeHune onuchiBaTh HU3YYCHHBIC CBOICTBa TEJI U (l)I/ISI/ILICCKI/Ie SIBJICHUS, UCIIOJIB3YH
q)HSquCKI/IC BCJIMYHMHBI

Brnanenue ocHOBaMU METOAOB HAyYHOT'O MO3HAHUS C YYETOM COOIOICHUS TIPABHI
0e30MmacHOTo TpyIa: HabroIeHNe (PUBNICCKUX SBIICHUM:

YMEHHE CAMOCTOSTEIBLHO COOMpATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY U3 JTAHHOTO
Habopa 00OpYHAOBaHUS 10 MHCTPYKIIUH, OTMMCHIBATH XOJ ONBITA W 3alUCHIBATH €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TPSIMBIX M KOCBCHHBIX H3MEPCHHN (PH3UYECKUX BEIWYMH: YMEHHUE
IUTAHUPOBATh M3MEPEHHs, CaMOCTOSTEbHO COOUpPAaTh AKCIEPUMEHTATbHYIO
YCTaHOBKY IO HWHCTPYKIIUH, BBIYUCIIATH 3HAUCHUE BEIIMYMHBI M aHAJIU3UPOBATH
NOJy4YeHHbIE pe3ylabTaThl € Y4€TOM 3a/JlaHHOW TOTPEIIHOCTH PEe3yJIbTaTOB
WU3MEPEHHU;

IPOBE/IEHUE HECIOXKHBIX HKCHEPUMEHTANbHBIX HCCIEIOBAaHUN; CaMOCTOSATENIBHO
cOOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY M TIPOBOJUTH HCCJIEIOBAHUE IIO
WHCTPYKIIMH, TPEJCTABIATH MOJYUYEHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BUAEC TaOMUI] W TpadUKOB, YYUTHIBATH MOTPEUIHOCTH, JIENaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHus

[TonnmaHMe XapaKTepHBIX CBOMCTB (PH3UYECKUX MOjJeNell (MarepuanbHas TOYKa,
aOCOJIIOTHO TBEPJIOE TEJIO, MOJIETH CTPOSHHUS Ta30B, KUIKOCTEH W TBEPABIX T,
IJIaHeTapHasT MOJENb aToOMa, HYKJIOHHAas MOJeIb aTOMHOIO SApa) W yMEHUue
MPUMEHSITh UX JIJIS1 OOBSICHEHUSI (PU3NUECKHUX TIPOLIECCOB

YMeHne 0O0BICHATH (1)I/ISI/I‘~IGCKI/Ie mpouecCol U CBOMCTBaA TC€JI, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa, B YaCTHOCTH,
BBIABJIATE MMPUYUMHHO-CIICACTBCHHBIC CBA3W U CTPOHTH 0OBsACHEHHE C OHOpOﬁ Ha
HN3YUCHHBIC CBOMCTBaA (I)I/ISI/ILICCKI/IX HBHCHHﬁ, (I)I/ISI/I‘{CCKI/IC 3aKOHBI,
3aKOHOMECPHOCTHU U MOACIIN




YMenue pemath pacu€THble 3a1aun (Ha 6a3ze 2 — 3 ypaBHEHUN), UCTIOIB3Ys 3aKOHBI
u (opMyIbl, CBsI3BIBalONUE (U3MUECKHE BEIUYHMHBI, B YaCTHOCTH, 3alHCHIBATH
KpaTKOe yCIIOBHE 3aJlauyM, BBISBIISTh HEJAOCTAIONINE JAaHHbBIC, BEIOUPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE Ui €€ pEIIeHHs], MCIOIb30BaTh CIPABOYHBIC JAHHBIC,
IPOBOAUTH pacuéThl M OLEHUBATh PEATUCTUYHOCTh TOJYYECHHOIO 3HAuYeHUs
(bU3HYECKON BEIMYMHBL, YMEHHUE OTPEICNIATh Pa3MEPHOCTh (PM3HUECKON BEIIMYUHBI,
MOJIy4YEHHOM MPU PELICHUU 3a]1a4H

10

VYMeHHe XapakTepH30BaTh MPUHIMIIBI JEUCTBHA TEXHHYECKHX YCTPOMCTB, B TOM
Yypcile OBITOBBIX HpI/I60pOB, U NPOMBIIIICHHBIX TCXHOJIOTHYCCKUX IMMPOLCCCOB 110 UX
OIMCAHUIO, HCIIOJb3YS 3HAHHUS O CBOMCTBaX (M3MYECKUX SIBICHUN U HEOOXOANMBIC
¢du3nveckre 3aKOHOMEPHOCTH

YMeHue HCIoNb30BaTh 3HAHUSA O (PU3MUECKUX SIBIICHUSX B MOBCEIHECBHOU JKU3HU
U1 obecriedeHus: O€30MacHOCTH TMPH OOpaIieHuH ¢ OBITOBBIMH NpHOOpaMu M
TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3JI0pPOBbS M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO IMOBEJICHUSI B OKPYXKAIOIICH cpene; MOHUMaHue HEOOXOIUMOCTH
NPUMEHECHUS JOCTHMXKCHHH (H3UKM W TEXHOJNOTMH I  PaIlMOHAIBHOTO
IPUPOIOTIOIB30BAHHUS

11

OnbIT moucka, NnpeodOpa3oBaHMs W NPEACTaBICHUS HHPOpPMALUU (HU3NUECKOTO
coJiepKaHus C MCIIOJIb30BaHNUEM UH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI; yMEHHE OLEHHBAaTh JIOCTOBEPHOCTh MHOJY4YEHHOM HHpOpManuu Ha
OCHOBE MMEIOIIMXCS 3HAaHUM W JIOMOJHUTEIbHBIX HCTOYHUKOB, YMEHHE
UCMOJb30BaTh IMPU  BBINOJHEHMHM Y4YeOHBIX 3aJaHUN  HAy4YHO-TIONYJISIPHYIO
JIUTEpaTypy (U3UUIECKOTO COICpPKAHHUS, CIPABOYHBIE MaTEPUANbI, PECypChl CETH
WutepHer; BiazeHue 0a30BbIMM HaBbIKAMHU IpeoOpa3oBaHus HHGPOpMALUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B JpPYIyK; YMEHHE CO34aBaTb COOCTBEHHBIE
INUCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpPMAallMM U3 HECKOJIbKUX
HMCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE

Kon

IIpoBepsieMblii 31eMeHT COIEP:KAHUSA

1.1

MEXAHWYECKUE ABJIEHUA

Mexanuueckoe aBHkeHue. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCHTEIBHOCTH
JIBYDKEHUS

1.2

1.3

14

PaBHOMEpHOE W HepaBHOMEpHOE BrXkeHHe. CpemHsist ckopocTh. PopMya ISl BHIYKCICHHS
cpeaHel ckopoctu: V = S/t

PaBHOMEpHOE TPSIMOJMHEHHOE IBMXKEHHE. 3aBUCHMOCTh KOODIHMHATHI Tejla OT BPEMEHH B
cllydae pPaBHOMEPHOTO TMPSIMOJIMHEHHOTO JIBUKECHHSL:

x(t)=x,+vt

['paduku 3aBUCUMOCTH OT BPEMEHHU ISl IPOEKIIUU CKOPOCTH, MPOEKIIUU NIEpEMEIICHHUS], TYTH,
KOOPJAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEUHOM JBUKEHUU

3aBUCUMOCTb KOOpPJMHATHI T€JIa OT BPEMEHM B CIIy4ae PaBHOYCKOPEHHOTO MPSMOJIMHENHOIO
JBHKEHHUS:

Se(f)=vy = f+ay =

] [y

@opMynsl UIsl IPOEKIUU NEPEMEILECHMS], POEKIMU CKOPOCTH M IIPOEKLUU YCKOPEHHUsS IPH
PaBHOYCKOPEHHOM INPSIMOJINHEHHOM JIBUKECHUM:

2
5. (D) =0y, -r+ax-5.

U.\'('() =Upy T4, 1,

a, (r)=canst,

3 3

2 1_4
Vs Uiy ==a,5,

I'padukn 3aBUCUMOCTH OT BpEeMEHHM Il NPOEKLUUU YCKOPEHHs, NPOEKIUU CKOPOCTH,
IIPOEKIUU NIEPEMELICHUS, KOOPAUHATHI IIPU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU

1.5

CBobOognoe manenue. DOpMysibl, OMUCHIBAIOIIKME CBOOOJHOE TMaJeHUE Telda MO BEPTUKAIH
(IBMKEHUE Tella BHU3 WJIM BBEPX OTHOCHTENBHO MOBEpXHOCTH 3emin). ['paduiku 3aBucHUMOCTH
OT BPpEMCHU JIsI MPOCKIUN YCKOPCHUS, IMPOCKIUN CKOPOCTH U KOOPAWHATLI IMPU CB06OI[HOM
MaJIeHUH TeNa MO BEPTUKAIN

1.6

CKOpOCTB PaBHOMCPHOI'O ABHUKCHUSA TEJIa [0 OKPYKHOCTH. HaHpaBJ’IeHI/Ie CKOpPOCTH.
®opmyna 175 BBIYUCIEHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTHU U MepuoJl oOpallieHus:
U= 2MR
T

HeHTPOCTpeMI/ITCHBHOG YCKOpPCHHUC. HanpaBneHI/Ie HEHTPOCTPEMUTCIIBHOTO  YCKOPCHHUA.
CDopMyna AJI BBIYHUCICHUA YCKOPCHUA:

CDOpMy.TIa, CBA3bIBAIOIIAsA NMEPUOA U HACTOTY 06pa1ueH1/151:

Vo= ?

1.7

Macca. ITnotHoCTh BemecTBa. @opmyJia 71l BBIYUCICHUS TTIOTHOCTH:




_om

1.8  Cwuna — BekTopHas pusnyeckas BenuunHa. CI0KEHUE CHIT
1.9  Ssnenue unepruu. [lepolii 3akoH HeroToHa
Bropoii 3akon HerotoHna:
110 F=m-d
ConarnpaplieHHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopeiictue ten. Tperuit 3akoH HeroToHa:
1.11 F. . —_F
117 T 12
Tpenue mokoss U TpeHue ckoibxeHus. DopMyna A BBIUMCICHHUS MOAYNSI CHUJIIbI TPEHUS
CKOJIb)KEHUSI:
1.12
F_=un-N
- M
Hedopmarus tena. Yrpyrue u Heynpyrue aegopmaiuu. 3akoH ynpyroit aegopmaiuu (3aKoH
r :
113 1y<a)
F=k-Al
BcemupHoe Tarorenue. 3akKoH BCEMUPHOTO TATOTCHUS:
my - 1M,
F=G- -1 _2
R
114 Cuna tsoxecrn. Yckopenue cBOOOIHOTO TaJCHUSI.
®opmyna a7l BBIYUCICHUS CUJIBI TSHKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBuxenue mianer Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocTs 1
Meperpy3Ku
Hmnynec Tena — BeKTOpHas pu3ndeckasi BeInYnHa.
115 | p=mo
Nmnynbe cucremsl Ten. U3MeHenne uMmnynbsca. MMIynbse cuibl
3aKOH COXpaHEeHHs UMITYJIbCa I 3aMKHYTOM CUCTEMBI Te:
116 p=nyU +im,s =const
PeakTtuBHOE ABMKEHUE
Mexannueckas pabota. @opmyna ajsi BEIYUCICHUS paOOThI CUITBL:
A=Fscosu
1.17  Mexanuueckas MOIHOCTE:
A
N==
r
KuHetndeckas v moTeHIMAbHAS YHEpTrus. DopMyia i BEIYACICHHS KHHETHYSCKON
DHEPTrHuu:
HEJE
E =——
2
1.18

Teopema o kuHeTnueckou sHeprun. Popmysa A BHIYUCICHUS TOTEHIIMAIbHOW SHEPTUH
TeNa, HOTHATOrO
Haa 3eMIIEH:

E,= mgh




MexaHudeckasi SHEPTHsi:

E=E;+E 2
1.19 N
3aKOH COXpaHEHHUsI MEXaHWYEeCKOM sHeprun. PopMya Jijisl 3aKOHA COXPAHEHUS
MEXaHWYECKON IHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparieHue MexaHUYECKO SHEPTUU IPU HATMYUU CHUIIBI TPCHHUSL.
[IpocTeie MexaHU3MBI. «30J0TO€ MPABUIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHSI pblyara:
M +M, +.=0
1.20 1 2
[TonsukubIil 1 Heno B HBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= _Anonesnan
14'3&'.[‘1:&"15{
aBiienue TBEpIOTO TENA.
®opmyrna sl BHIYUCICHUS TaBJICHUS TBEPAOIO Teja:
p= F
5
1.21  [aBnenwme ra3a. ATMochepHOE JaBIICHUE.
['uapocTaTyeckoe 1aBieHUE BHYTPH KUIKOCTH.
®dopmyra 17151 BHIYUCICHHS TaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Dmy,
1.22 3akown Ilackams. ['mnpasnmueckuii mpece
3akoH Apxumena. @opmyna A ONpeAeSiCHUs BBITAJIKUBAIOIIEH CHIIBL, JEHCTBYIOLIEH Ha
TEJI0, MOTPYKEHHOE B )KUJIKOCTh WJIHU Ta3:
1.23 —
Fag =PEV
VYcnosue rutaBanus tena. [naBanue cy0B ¥ BO3yXOTUIaBaHUE
Mexannueckne KojebaHus. AMIUIMTYyAa, TEpHoa MW yacTtoTa Kojebanui. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEpUO/ KojeOaHuH:
1.24
v = 1
T
195 MaremaTnueckuid U TPYXUHHBIA MasTHUKH. [IpeBpaieHue sHepruu mpu KojebaTeabHOM
' JIBIKEHUN
1.26 3aryxaromnue konebanus. BerHyxeHHbIE KoeOanus. Pe3onanc
Mexannueckue BOJHBL. [IpomonbHBIE W TOmNEepeyHble BOJHBL. JIIMHA BOJHBI U CKOPOCTh
1.27 pacupoCTpaHEHUs BOJHBI:
Lh=v-T
128 3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha TPaHUIIE JIBYX CpE..
' Nudpa3Byk u yabpTpa3Byk
Ilpakmuueckue pabomol
Wsmepenue cpegHell MIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIBI, KECTKOCTU MPYKHUHBI,
Kod(uimenTa TPEHUST CKOJBXKEHUS, paOOThl CHIIBI TPEHHS, CUJIBI YIPYTOCTH; CpeaHEi
CKOPOCTH JIBMKEHHUS OpyCKa M0 HAKJIOHHOM IIIOCKOCTH; YCKOPEHHUs OpycKa MpH JABMKEHUU T10
1.29 HaKJIOHHOW TUIOCKOCTH, YacTOTHl M TIepHoJa KOJeOaHWH MaTeMaTHYeCKOro MAasTHUKA;

YacTOTHl U MepHoAa KojeOaHUH MPYKUHHOTO MasTHHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIEro Ha
ppiyar; paboThl CHJIBI YIPYTOCTH IMPH MOABEME Ipy3a C MOMOIIBIO HEMOJBHUKHOTO OJIOKa;
paboThI CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C MOMOILBIO MTOJIBUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOU CUJIbI OT 00bEMa MOTPYKEHHOM YacTH Tejla U OT




IUIOTHOCTHU KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT MacChl TeJa; CHIIbI TPEHHS
CKOJIbXXEHUSI OT CHUJIbI HOPMAJbHOTO JIaBJICHUS M OT POJa MOBEPXHOCTH; CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B MPYKHUHE, OT CTENEeHH AedopManuy Mpy>KUHBI, YCKOPEHHUs! Opycka OT yriia
HAKJIOHA HAIPaBJISIONICH; Meproja (YacToThl) KOJeOAHWN HUTSHOTO MAsTHHKA OT JJIMHBI
HUTH; TIepruojia KojaeOaHui NpYy>KMHHOTO MasiTHUKA OT MAacChl rpy3a U HKECTKOCTU MPYKHUHBL;
UCCJICIOBAaHNE HE3aBHCUMOCTH TepHoa KoJeOaHWN HUTSHOTO MAasTHHUKA OT MacChl rpys3a.
[TpoBepka ycnoBHsl paBHOBECHS pbluara

Duszuyeckue A61eHUs 8 npupode: IPUMEPLI ABUXKCHUA C pa3JIMUHBIMU CKOPOCTIAMHU B JKMBOH U
HEKHUBOM mnpupozae, I[el\/JICTBI/Ie CHJIbl TPCHUA B MNPUPOAC U TCXHHUKE, NPHUIIMBbBI U OTJIMUBEI,

1.30 nBwxenue rianeT COMHEYHON CUCTEMbI, PEAKTUBHOE JIBH)KEHUE KUBBIX OPraHU3MOB, phlYaru
B TEJIe 4eJOBEKa, BIMSHHUE aTMOC(HEpPHOro NABJICHUS HAa >KMBON OpraHusM, IJIaBaHHUE PbIO,
BOCIPUATHE 3BYKOB )KMBOTHBIMH, 3eMJIETPSICEHHUE, CEICMUUYECKHE BOJIHBI, LIYyHAMH, 9XO
Texnuyeckue ycmpoticmea: CIUJOMETP, JATYUKHU MOJIOKEHHUS, PACCTOSAHUS U YCKOPEHHS,
JMHAMOMET, MOAUIMITHUKH, PAKEThI, PbIYar, MOJIBMKHBIN 1 HETIOABHKHBIN OJOKH, HAaKJIOHHAS

131 mIoCKOCTh, TPOCTBIE MEXaHM3Mbl B OBITY, COOONIAIOMIMECS COCYIbI, YCTPOMCTBO
BOJIOTIPOBO/IA, THIPABIUYECKUHN MTPEecC, MAaHOMETp, OapoMeTp, BBICOTOMED, OPIIHEBOW HACOC,
apeoMeTp, IX0JIOT, UCIIOJIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2  TEIUIOBBIE SIBJIEHUA
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH CTPOCHHUs BemiecTBa. Mojenu

2.1 | TBEPIOro, JKUIKOTO M raz3o00pa3HOro coctosiHui BemlecTBa. Kpucramnndyeckue u amopgHbie
Tena

99 JBmwxkenne yactui BemiecTBa. CBs3b CKOPOCTH JBIKCHHMS 4YacTUI[ C TEMIIEPATypOH.
bpoyHnoBckoe nBuxenue, nubdysus

2.3 | CMaumnBaHHE U KaNMWUISIPHbIE SBICHUS

2.4 | TermmoBoe pacuIupeHUE M CIKATHE

2.5 | TemmoBoe paBHOBECHE

26 Buytpennsis suHeprusi. Pabora um Teruionepenada Kak crnocoObl M3MEHEHHsT BHYTPEHHEH
SHEPTrUuu

2.7 | Buasel Temonepenadn: TeIIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanue u oxnaxzaenue ten. KonuyectBo TeoTsl. Y enbHas TeII0EMKOCTb:

28 Q=am(t,—t))
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OanaHca:

29 Q+0, +..=0
Hcnapenne u koHpaeHcauus. M3MeHeHune BHYTpEHHEH SHEpPruu B MpOLECCe HCIApPEeHUs MU

2.10  konpmencarmu. Kunenue sxuakoctd. Y aenbHas TeroTa napoodpasosanus: L = Q/m

2.11 BriaxHOCTH BO3/IyXa
[InaBnenne W Kpuctaumzanus. V3MeHeHWe BHYTPEHHEH OHEpruHM TpW IUIABICHUH U
KpUCTaJNTU3aUK. Y 1eibHas TeIJI0Ta IJIaBICHUS:

212

_9
- m

213 BHyTpeHHsIst SHEprus cropaHusi TOIUIMBA. Y IeNbHast TEIJIOTa Cropanus Tormusa: ¢ = Q/m

2.14 | TpunHnuns! paboTs! TerioBbix apuratenei. KI1/1 teruioBoro aBuraTemns
IIpakxmuueckue pabomoi
W3mepenne ynenbHOW TEMIOEMKOCTH METATMYECKOrO LMJIMHJPA; KOJIWYECTBA TEIJIOTHI,

2.15 momy4eHHOTO BOJOW KOMHATHOW TeMIepaTypbl (MKCUPOBAHHON MAacChl, B KOTOPYIO OITYIIEH

HarpeTbli LMIUHAP, KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HAarpeTbIM LMIUHIAPOM, I0CIe
OIyCKaHUsl €ro B BOJY KOMHATHOM TEeMIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3]yXa;




yIENbHOM TEIUIOTHI IJIaBJICHUsS Jbaa. McciemoBaHne W3MEHEHHWs TEMIIEpaTypbl BOIBI TPU
PA3JIMYHBIX YCJIOBUAX; ABJICHUA TeHHOO6M€Ha npu CMCIIMBAHUUA XOJ'IO,HHOfI )41 ropﬁqeﬁ BOJHBI,
nporiecca UCIapeHus

Duszuueckue A61EHUA 8 npupode: IMOBCPXHOCTHOC HATKCHHUEC W KallUWIAPHBIC SABJICHUA B

2.16 mpupone, KpucTaulbl B mpupone, u3nydeHue CojHIA, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3zoBaHKe POCHI, TyMaHa, WHes, CHera
Texnuueckue ycmpouicmea. KaluUISIPbl, IPUMEPhI UCIOIb30BAaHUS KPUCTAILIIOB, YKUJIKOCTHBIN
2.17 TepMoMmeTp, HaTYUK TEMIEPATYpPhI, TEPMOC, CHUCTEMA OTOIUICHHS JOMOB, TUTPOMETPBI,
MICUXPOMETP, NapoBasi TypOuHa, IBUraTellb BHYTPEHHETO CrOpaHus
3 | DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 | Dnexkrpusanus Tei. J[Ba BuIa 3MEeKTPUYECKHUX 3apsI0B
3.2 | BzaumogeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
3.3  3akoH coxpaHEHHs IEKTPHUECKOTO 3apsiia
34 Onekrpudeckoe mosie. Hampsok€HHOCTH AnekTpudeckoro modist. [IpuHIWN cyneprno3unuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snextpuueckux 3apsaoB. JleiicTBHE SJIEKTPUUECKOTO TMOJs Ha JIIEKTPUUYECKHE
3apsiael. [IpOBOTHUKY U TUAIICKTPUKA
36 [TocTosiHHBII AnekTpudeckuil Tok. JleiicTBus snekTpudeckoro Toka. Cuna Toka. Hanpsikenue.
I =qg/t,U=Alq
DIEKTPUYECKOE COMTPOTUBIICHHE. Y ACIBHOE SJICKTPHUECKOE CONTPOTUBIICHHE:
3.7 R=pllS
38 3akon Oma 15 yuactka snektpudeckoi menu: | = U/R
[TocnenoBarenbHOE COETUHEHUE IPOBOTHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 IlapamnensHoe coenruHEHUE IPOBOAHUKOB PABHOTO CONPOTUBIICHHS:
U=U:I=1+L; Rz%.
CMmenianHble COeTUHEHUS TIPOBOIHUKOB
3.10 Pabota u MomHOCTH 2nekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenna:
3.11 0= 2Rt
312 OneiT Opcrena. MarHuTHOE TOJIe TMPSMOTO TIPOBOJHUKA C TOKOM. JIMHMM MarHUTHOMN
UHIYKIUH
3.13 MarnuTHOeE MoJie TOCTOSTHHOTO MarHuTa. B3anmoeiicTBrie MOCTOSHHBIX MarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJIsl HA IPOBOJHHUK C TOKOM
3.15 Omnsitel @apanes. SBneHue 3neKTpoOMarHUTHON HHAYKIUU. [IpaBumno Jlenma
IIpakxmuueckue pabomoi
N3mepenue AMEKTPUYECKOTO COMPOTUBIEHUS PE3UCTOPA; MOIIHOCTU DIEKTPHUECKOTO TOKA;
paboTHI AIEKTPUIECKOTO TOKA.
UccnenmoBanue 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 aMriouka), OT HANPSOKEHUS HA KOHIIAX MTPOBOHHMKA; 3aBUCHMOCTH COTIPOTHBIICHUS OT JTUHBI

IIPOBOAHMKA, MJIOLAAH €r0 NOMEPEYHOI0 CEUEHUS U YAEIBHOTO CONIPOTUBIICHUS.

[TpoBepka mpaBuia JUIsl SJIEKTPUUECKOTO HAMPSIKEHHS MPHU MOCIEI0BATEIbHOM COEIMHEHUN
IIPOBOAHMKOB; TpaBWiIa JUIsl CHUJIBI AJIEKTPUYECKOIO TOKA IMPU MapalIEIbHOM COECIUHEHHUH
IIPOBOJAHMKOB (PE3UCTOPHI U JIAMITOUKA)




Qusuueckue sA61eHUs 8 npupooe: SIEKTPUYECKHE SBIECHUS B aTrMocdepe, SJIEKTPUUECTBO

3.17 >KMBBIX OPraHW3MOB, MATHUTHOE TOJIE 3eMIIH, JIpei]) MOIOCOB, POIH MArHUTHOTO TOJS JUIS
KM3HH Ha 3eMIie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: DIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETYUK

318 IIEKTPUIECKOM SHEprud, AIIEKTPOOCBETUTEIILHBIE npudopHI, HarpeBaTebHbBIE
ANEKTPONIPHOOPHl  (IPUMEPBI),  JJCKTPUYECKUE  MPEIOXPAHUTEIH,  DIECKTPOMArHUT,
AJIEKTPOJIBUTATEINb TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa

3.19 DnexrpomarautHbie BOJHBI. [1Ikana 37€KTpOMarHUTHBIX BOJIH

3.20 JlyueBast Mmoenb cBeta. [IpssMonnHeiHOE pacpoCTpaHEHUE CBETa

3.21  3akoH oTpaxkeHus ceta. [Imockoe 3epkaio

3.22 | IlpenomiieHHe cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 | Jluctiepcus cBeta

3.24 | Jlunza. Xop nydeii B muH3e. DOKycHOE paccTossHHE JTMH3BL. OnTryeckas cua auu3bl: D = 1/F

3.25 | I'ma3 kak ontuueckas cuctemMa. OnTHYECKUE TPUOOPHI
Ilpakxmuueckue pabomul
#H##Par###lI3mMepeHne ONTHYECKON CHUIIBI coOuparomeld JUH3bL, (OKYCHOTO PaCCTOSHHS
coOuparomield JUH3bI (0 CBOMCTBY paBEHCTBA Pa3MEPOB IpeiMeTa U H300pa)xKeHHs, Korja

3.26 mpeaMeT pacrHooKeH B ABOWHOM (OKyce), MOKazaTessl MpeIoMIICHHsI CTEKIa.
###HPar###ccnenoBanue CBOMCTBA M300paKEHUs, TOJYUYEHHOTO C IOMOIIBI0 COOMparomeit
JIMH3BI; U3MEHEHUs1 (DOKYCHOTO PACCTOSIHUS IBYX CJOXXCHHBIX JIMH3;, 3aBHCHUMOCTH YTIJia
MIPEJIOMIICHUST CBETOBOT'O JTy4a OT YTJia MaICHUS Ha TPAHUIIE «BO3AYX — CTCKIION»

397 Qusuueckue sa6nenus 6 npupode. 3aTMenns Connua u JIyHbl, IIBETa TN, ONTUYECKHUE SBICHUS
B atMoc(epe (1BeT Heba, pedpakiius, paayra, MUPaxK)

3.28 Texnuueckue ycmpoticmsa: 04KH, IEPUCKOII, poTOANNaPaT, ONTHIECKHE CBETOBO/IBI

4  KBAHTOBGIE SABJIEHUA

4.1 PammoaktuBHOCTB. Anb(a-, 6eTa-, ramma-u3nyuenus. Peakiuu anbda-u Oeta-pacnana

4.2 | Omsitel Pe3epdopaa o paccessuro anbda-yactuil. [InanerapHas Mojiesab aroma

4.3 | CocraB aToMHOTO sipa. M3o0Tomnsl

4.4  Ilepuop noiypacmnaja aTOMHBIX sEp

4.5  SnepHble peakMH. 3aKOHBI COXPaHEHUS 3apsiI0BOT0 U MacCOBOT'O YUCEI
Qusuueckue si8leHuUss 6 npupooe: eCTECTBECHHBIA PATUOAKTUBHBIA (DOH, KOCMUYECKUE JIYYH,

4.6  pamMoOaKTUBHOE M3IYYE€HUE MPUPOJAHBIX MUHEPATIOB, IEHCTBUE PAIMOAKTUBHBIX U3TyYCHHUN HA
OpTaHM3M YeJIOBEeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, WHIWBUIYaTbHBIA JO3UMETp, KaMmepa BuibcoHa,

AACPHAAd SHEPreTuKa




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA
1.®usuka: 7-i kiacc: 6a30BbIM YPOBEHb: YUEOHUK; 3-€¢ U3jaHue,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinonepHoe 0011eCcTBO
«3narensctBo «IIpocBemienue»
2. ®uzuka: 8-if kiacc: 0a30BbIM YpOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiimonepHoe o0I11eCcTBO
«3narensctBo «IIpocBenienue»
3. ®usnka: 9-i kmacc: 6a30BBIN YPOBEHb: YUCOHUK; 3-¢ H3TaHUE,
nepepadoranHoe [leppikun .M., I'ythuk E.M., BanoB A.U. u ap.
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

7 KIIACC

1. Pabouast nporpamma yueOHoro npeamera «Pusnka. ba3oBblil ypOBEHb) I
oOyuaromumxcs 7-9 Kj1accos.

2. ABTOpckas nporpamma 1o ¢usuke. Paboune nporpammsl. «duszuka 7-9
kiacce». [Ipenmernas nunus yueonukoB A.B. [1€psimkun, E.M. I'yrauk, H.B.
®dunoroBud. (YueOHO —MeToaudecKoe mocobue. — 2-¢ uzn. M.: Ipoda, 2017r.
—76c¢.)

3. [leppimkun A.B. ®uszuka. 7 kinacc. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuii. M.: [Ipoda, 2023r. —221c.

4. A.B.Ileppimkua CoopHUK 3a1a49 o pusuke. 7+-9xi1. — M.: Dk3amen, 2020r.
—271c.

8 KJIACC

1. Pabouas nporpamma yueOHoro npeameta «duznka. bazoBbiit ypoBeHbY» 1JIs
oOyuarommxcst 7-9 Kj1accoB.

2. ABTOpckas nmporpamma 1o ¢usuke. Paboune nporpammsl. «duszuka 7-9
kiacce». [Ipenmernas nunaus yueonukoB A.B. [1€peimkun, E.M. I'ytauk, H.B.
®dunororud. (YueOHO —MeToaudecKoe mocodbue. — 2-¢ uzn. M.: Ipoda, 2017r.
—76c¢.)

3. [lepwikun A.B. ®usuka. 8 knacc. YueOHUK 17151 00111e00pa3oBaTeIbHbBIX
yupexaenuit. M.: [Ipoda, 2020r. — 240c.

4. A.E.Mapon, E.A.Mapon, C.B.I1o3oiickuii COOpHHK BOITPOCOB U 33]1a4 110
dbusuke. 8ki1. — M.: [Ipocsemenue, 2024r. —157c.

5. A.B.Ilepeimkun, CoopHUK 3a1a4 110 ¢pusuke. 7+9xi. — M.: Dk3amen, 2020r.
—271c.

9 KIIACC

1. PabGouas nporpamma yueOHoro npeamera «dusuka. ba3oBblil ypoBeHb» 1715
oOy4aroruxcst 7-9 Kiaccos.

2. ABTOpckas mporpamma 1o ¢usnke. Paboune nporpammsr. «dusznka 7-9
kiacce». [Ipeamernas muans yaeoankoB A.B. [1épeimkun, E.M. I'ytauk, H.B.
®dunoroud. (YueOHO —MeToaMIecKoe mocodue. — 2-¢ uza. M.: lIpoda, 2017r.
— 76c.

3. Ileppimkua A.B. @usuka. 9 kinacc. YueOHUK 111 00111€00pa3oBaTeIbHBIX



yupexnaenuit. M.: Ilpoda, 2025r. — 350c.

4. A.E.Mapon, E.A.MapoHn, C.B.I1o3oiickuii COOpHHK BOIIPOCOB U 33]a4 110
dusuke. 9xi1. — M.: [Ipocsemenune, 2021r. —143c.

5. A.B.Ilepoimikun COopuuk 3a1a4 no ¢puszuke. 7-9xi. — M.: Dx3amen, 2020r.
—271c.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

7 KJIACC

1. ®T'C «Mos mikomnay» - pexxum poctymna: https://myschool.edu.ru/
2.bubnnoreka — Bc€ mo npeamery « Pu3nka» — pekuM JOCTyMa:
http://www.proshkolu.ru

3. BuneoonsIThl Ha ypokax — pexkuM goctyma: http:/fizika-class.narod.ru

4. Enunast KoJuteKIus UG pOBBIX 00pa30BaTEIbHBIX PECYPCOB — PEIKUM
nocryma: http://school-collection.edu.ru

5. nTepecHble MaTepualibl K ypokaM (GU3UKH MO TeMaM; TECThI [0 TeMaM;
HaTJISTHBIC TTOCOOMs K ypokaM — peskuM jgoctyna: http://class-fizika.narod.ru
6. Lludpossie 00pa3oBaTEeIbHBIC PECYPCHl — PEXKHUM JIOCTYTIA!
http://www.openclass.ru

7. DneKTpoHHBIC YueOHUKH 10 (U3KKe — pexxuM poctyna: hitp://www.fizika.ru

8 KJIACC

1. ®I'C «Mos mikona» - pexxuM goctyma: https://myschool.edu.ru/

2. bubnuoteka — Bc€ no npeamety «PU3nKa — peKUM JIOCTYIa:
http://www.proshkolu.ru

3. BuaeoonsIThl Ha ypokax — pexxum goctyna: http:/fizika-class.narod.ru

4. Enunas KoyuteKIus u(poBeIX 00pa30BaTEeIbHBIX PECYPCOB — PEKUM
nocryma: http://school-collection.edu.ru

5. IaTepecHbIe MaTepHaibl K ypokaM (PU3HKH 110 TeMaM; TeCThI IT0 TeMaM;
HarJsIIHBIe TTOCOOMS K ypoKaM — peskuM jpoctymna: http://class-fizika.narod.ru
6. [{ludpossie 0OpazoBaTeNbHBIC PECYPCHI — PEXKHUM JIOCTYTIA:
http://www.openclass.ru

7. DneKkTpoHHbIC Y4eOHUKH 10 (u3nKe — peskuM poctyma: hitp://www.fizika.ru

9 KITACC

1. ®I'C «Mos mikomnay» - peskum noctyma: https://myschool.edu.ru/
2. BugeoomnsIThl Ha ypokax. — pexum nocryna: http://fizika-class.narod.ru
3. Enunas xomiekiys nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB — PEKUM
nocryma: http://school-collection.edu.ru

4. VlaTepecHble MaTepHaIIbl K ypoKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HaTJISTHBIC TTOCOOMSI K ypokaMm — pexxuM jpoctyna: http://class-fizika.narod.ru
5. [ludpossie 06pazoBaTENbHBIC PECYPCHI — PEXKHUM JIOCTYTIA:
http://www.openclass.ru
6. DJICKTpOHHBIC YUSOHUKH TI0 (PU3HMKE — PeKUM goctyma: http://www.fizika.ru
7. ducranmumonnas mkoja Ne368 http://moodle.dist-368.ru/
8.0T1kprITHIN KIacc. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO — PEXKUM JOCTYMA:
http://www.openclass.ru/node/109715
9. Eaunas xosutekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB — PEKUM
nocryma: http://schoolcollection.edu.ru/catalog/
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10. ®enepanbHblil EHTP HHPOPMAITMIOHHO-00pa30BaTEIbHBIX PECYPCOB —
pexxum nocrtyma: http://www.fcior.edu.ru/

11. UuTepHeT ypok- pexum poctyna: http://interneturok.ru/ru/school/physics/
12. T'azeta «1 ceHTAOps» MaTepHaibl 1Mo (GU3KMKE — PEKUM JIOCTYyIIA:
http://archive.lseptember.ru/fiz

13. AnuMaruu pu3nIecKux 00beKTOB — peskuM goctyma: http://physics.nad.ru/
14. )Kusas dusmka: obydaromas mporpaMmma — peskuM Joctyma: http://www.int-
edu.ru/soft/fiz.html

15. ®dusuka.ru — pexxum poctyna: http://www.fizika.ru/
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