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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uMke HAa ypOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUsl COCTaBlIEHA Ha
OCHOBE TOJIOKEHUI U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, npeactaBieHHbix B OI'OC OO0, a Takxke ¢ ydérom
dbenepanbHOil pabodeit mporpamMMbl BocniuTanus ¥ KoHieniuu mnpenojaBaHus yuyeOHOTO
npeamera «DPusukar.

[Iporpamma o ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHHsS COCTaBlieHAa Ha
OCHOBE TIOJIOXKEHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, mnpeactaBieHHbix B OI'OC OO0, a Takke ¢ ydyeToM
dbenepanpHOil paboued MmporpaMMmbl BOCIUTAHUSI M KOHIICTIIUU TPENOJaBaHUsl y4eOHOTO
npeaMera «dusnkar.

Conepxanue  mporpaMmbl 1o  (U3UKE  HaAmpaBiIeHO Ha  (POpMHpPOBAHUE
€CTEeCTBEHHOHAYYHOUW TPAaMOTHOCTH OOYYAIOIIUXCA W OpPraHu3aluio u3ydeHus (U3UKU Ha
NeATeIbHOCTHOM OCHOBe. B mporpamMe mo (u3uKe yUYUTHIBAIOTCS BO3MOXKHOCTU y4€OHOTO
npeamera B peanuzanuu TpeboBanuiik ®I'OC OOO Kk mNiIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTaTaM  OOydYeHHs, a TakKe  MEXKIPEAMETHbIE  CBSI3U
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs.

[Iporpamma 1o ¢u3uke ycTaHABIMBAET pacipeserieHue yaeOHOro Marepuana 1o rojaam
oOydeHust (MO KjaccaM), TpejiaraeT MPUMEPHYIO IOCIEeI0BATEIbHOCTh H3YUYEHHS TeM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHUS NPEAMETHOTO COAEpKaHUS U YYETE BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C LENBI0 OKa3aHUS METOAMYECKOW IMOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®usrka SBIAETCA CHUCTEMOOOPA3YIOMIMM JIJII  €CTECTBEHHOHAYYHBIX  y4eOHBIX
NPEIMETOB, TOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKaT B OCHOBE IPOIIECCOB M SIBIICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U (pu3nyeckoi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, TMPEJOCTaBIACT Haubojee sCHbIE 00pasIlbl
NPUMEHEHUS] HAYYHOTO METOAa MO3HAHUSA, TO €CTh CIoco0a TMONMYYeHUs! JOCTOBEPHBIX
3HAHUU O MUDE.

OpHa u3 rIaBHBIX 3a/1a4 (HU3NIECKOTr0 00pa30BaHUs B CTPYKTYpe 0011ero oopazoBaHus
COCTOMT B (OPMHUPOBAHUHM €CTECTBEHHOHAYYHOW TI'PAMOTHOCTH M HMHTEpeca K HayKe Yy
00yJaromuxcs.

N3yuyenne ¢usmkun Ha 0a30BOM YPOBHE TPEIOIAraeT OBIAJCHUE CIEAYIOMIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHSTDH SBJICHUS,

e OILICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE0BAHUS;

e UHTEPHPETUPOBATh [JIaHHbIE M HCIOJb30BaTh HAYYHbIE JIOKA3aTEIbCTBA IS

MOJTyYEHHUS BBIBOIOBY.

enu n3ydyeHnust GU3MKH HA YPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHHUs OIpEeNCHBI B

KOHIIENIMM TpenojaBaHus ydeOHoro mnpeamera «®Puszuka» B  00pa3oBaTEIbHBIX



opranmzanuax Poccuiickoit @eneparuu, peaqu3yIoNX OCHOBHBIE 001e00pa3oBaTebHbIC
MIPOTPAMMBI.

Lenu u3zydyenus PU3nKU:

e TpHOOpETEHHE WHTEpeca M CTPEMJICHHS OOYYaroIUXCs K HAyYHOMY H3YUYCHHIO
MIPUPOBI, PA3BUTHE UX MHTEIICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUA O HAydHOM METO/AE TO3HAHHA W (QOPMHUPOBAHHE
HCCJICI0BATEIBLCKOTO OTHOMIEHUS K OKPYKAIOITUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yiabTaTa M3yYeHHUS OCHOB
CTpOCHUS MaTepUH B PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmMupoBaHwe TpeACTAaBICHUH O poNM (PU3MKK IS Pa3BUTHS  JIPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

e pa3BUTHE MNPEJCTaBICHUN O BO3MOXKHBIX cdepax Oynymiell npodeccruoHanbHOU
JESITeILHOCTH, CBSI3aHHON C (PU3WKOHM, MOJArOTOBKA K JalbHEHIIeMy OOYyYeHHIO B
ATOM HampaBICHUH.

JIoCTH)KeHHEe JTUX IeJed MporpaMMbl Mo (HU3WKE HAa YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHHs 00eCTIeYMBACTCS PEIICHUEM CIICTYIOIINX 3a1au:

e TMpHOOpETEHHE 3HAHWW O JHUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMPUOOpPETECHUE YMEHHA OIMUCHIBATH W OOBACHATH (PHU3WYCCKUE SBICHUSA C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIIEHHUs MPOCTEHUIINX PACUETHBIX 3ajauy C HMCIOJIb30BaHHEM
buznueckrx MojeNel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHMI HaONIOJATh NPUPOAHBIC SBICHUS U BBIIOJHITH OIBITHI,
nabopaTopHbie paOOThl U IKCIEPUMEHTAJIbHBIE WCCIEAOBAHMS C HCIIOJIb30BAaHUEM
U3MEpUTETBHBIX TPHUOOPOB;

e OCBOCHHME MPUEMOB paboThl ¢ MHPopMaruel (HU3UIECKOTO COACPKAHUS, BKIIIOUYAS
UHPOPMAIIMIO O COBPEMEHHBIX MOCTH)KCHHSIX (PU3UKH, aHATU3 M KPUTHYECKOE
OIlcHUBaHHUE WH(OPMAIINH;

e 3HAKOMCTBO coO cdepamu mnpodeccCuOHATbHOW NESITENbHOCTH, CBSI3aHHBIMH C
(GU3UKON, W COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHKEHHUAX
buznueckon HayKu.

OO6miee 4yncIo 4acoB, PEKOMEHAOBAHHBIX JIs1 U3y4deHus: pu3uku Ha 6a30BOM YpOBHE, —

238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 vaca B
HEJIEITI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJICJTIO).

[Ipenmaraemseiii B porpamMme 1o (HU3UKE TEPEUCHb JIA0OPATOPHBIX PAaOOT M OIBITOB
SIBIISICTCS PEKOMEHJIaTCIIbHBIM, YYUTEIb JIeJIaeT BBHIOOP NIPH IMPOBEIASCHHUU J1aOOPATOPHBIX
paboT W ONBITOB C YYETOM WHAMBUIYAIbHBIX OCOOCHHOCTEH OOYYalOmUXCs, CIHUCKA
AKCIIEpUMEHTAJbHBIX 3aJlaHUi, MpeaiaraéMbIX B paMKax OCHOBHOTO TOCYJAapCTBEHHOTO
9K3aMeHa 1Mo (u3HUKe.

COJAEPKAHUE OBYUEHMUS



7 KIIACC
Du3uKa 1 €€ poJib B NO3HAHUM OKPYKAIOLIEr0 MHUPA.

®dusuka — HayKa o npupoje. SBienus npupoasl. PU3UYECKUE SIBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, SJICKTPUUECKNE, MATHUTHBIEC, CBETOBBIE, 3BYKOBHIC.

®duznyeckue BeauuyuHbl. M3mepenue Quiznueckux BeauyuH. Duznyeckue MNpUOOpHI.
ITorpemHocTs n3MepeHnii MexayHapoaHas cucreMa eIuHULL.

Kak ¢uszuka u qpyrue ecTecTBEHHbIE HaAYKU M3y4aloT MpUpoay. EcTecTBeHHOHAayUYHBIH
METOJI TMO3HAHUA: HAOJIIOIEHHE, MOCTAHOBKAa HAYYHOrO BOIPOCA, BBIABUKEHHE THUIIOTES3,
HKCIIEPUMEHT MO MPOBEpPKE TUIOTE3, OObsicCHEeHHWE HabmonaeMoro sBiaeHus. OnucaHue
(u3MUECKUX SBJICHUN C TOMOILBIO MOJIENIEH

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, FJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHUA.

2. dusznyeckue MpUOOPHI U MPOIEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBBIM

npruOOpOM.

Jlabopamopnuie padbomut u onvimot.

1. OmpeneneHue EHBI JEIECHUS MIKaIbl U3MEPUTEIHHOTO TTPUOOpA.

2. H3mepeHune paccTosiHUM.

3. H3mepenne o0bEMa KUIKOCTH M TBEPAOTO Tea.

4. OmpeneneHue pa3MepoB MajbIX TE.

5. M3mepeHue Ttemneparypbl IIPpU IIOMOIIM YKUJIKOCTHOIO TEPMOMETPA M JaT4MKa

TEMIIEPATYPBI.
6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IIOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BBICOTA MTyCKa.
IlepBoHayabHbIEC CBEACHUA O CTPOCHUM BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbIThL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yactull BemlecTBa. CBA3b CKOPOCTH JIBHXKEHUS YACTHUI[ C TEMIIEPaTypoil.
BbpoyHoBckoe aBwxkenue, nuddysus. BzanmonelicTBue yacTvIl BENIECTBA: NMPUTSIKCHHE U
OTTAJIKMBaHUE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEWM W TBEPABIX
(kpuctamndeckux) tena. B3auMocBsa3b MeXy CBOMCTBaAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTU arperaTHbIX COCTOSITHUM
BO/IBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHIKCHHUS.

2. Habmonenue quddysun.

3. HaGmionenuwe siBieHW, OOBSICHSIIONIUXCS TMPUTSHKEHUEM WIA OTTAJKUBAaHUEM

YaCTHUI] BELIECTBA.

Jlabopamopnuie padbomot u onvimeot.

1. OreHka quamMeTpa aToMa METOJI0M PsJIOB (C UCIOoIb30BaHueM (poTorpaduii).

2. OnbITHI 10 HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnpIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUSI.



JIBH:KeHMe M B3aMMOIeiCTBHE TeJl.
Mexannyeckoe IBWKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE nBUXKEHHE. CKOPOCTH.
Cpennsis CKOPOCTb MPYU HEPABHOMEPHOM JBHKEHUH. PacdeT myTu U BpeMEHU JIBUKCHUSL.
SBrieHne WHEPIMU. 3aKOH MHEPUUH. B3anMOAENCTBUE TENl KaK MPUYMHA W3MEHEHUS
CKOpPOCTH JBWKEHUS Tes. Macca Kak Mepa UHEPTHOCTH Tena. [InoTHocTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00hEMa BEIIECTRA.
Cuna kak xapakKTepuCTHKa B3aumoneicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3Mmepenne cuibl ¢ MOMONIBIO TUHAMOMETpA. SIBI€HUE TATOTEHHUS W cuia Tsokectu. Cuna
TSDKECTH Ha JIpyrux miaHetax. Bec tema. HeBecomocTs. CoxkeHue CHIl, HAIPABICHHBIX 10
oaHoil mpsimoil. PaBHoxeicTByromas cui. Cuna TpeHus. TpeHue CKONBKEHUS U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOro IBUKEHUS Tea.
2. HM3mepeHue CKOpOCTU MPSIMOIMHENHOTO JIBUKEHHUS.
3. HaOmronenue siBICHUS UHEPIIUH.
4. HaOnrogeHve U3MEHEHHS] CKOPOCTH IIPU B3aUMOICHCTBUU TEI.
5. CpaBHEHHME MacC 10 B3aUMOJICHCTBUIO TEJL.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHrue CKOPOCTH PaBHOMEPHOTO JIBMKEHHs (IIapuKa B JKUJIKOCTH, MOJIETHU
AIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jiajee).

2. Ormpenenenue cpeHed CKOPOCTU CKOJBXKEHUSI OpycKa WM IIapvKa MO HaKJIOHHON
IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OMBITBI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsHKEeHUS (JepopMariiu) Ipy>KUHBI OT
MPUIJIO)KEHHOW CHUJIBI.

5. OnbITBI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHSI OT BeEca Teja
U XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

JlaBiaeHune TBEPABIX TeJ, *KUAKOCTEH U ra3os.

HNaBnenue. CrnocoObl YMEHBIIEHUSI W YBEJIMYECHHUS JaBiieHHs. JlaBneHue rasa.
3aBUCUMOCTh JIaBIICHUS raza OT 0o0bema, TemmepaTyphl. llepenaya maBieHusi TBEPABIMU
TeJIaMU, KUIKOCTAMHU U razamu. 3akoH Ilackans. [IlHeBMaTHueckre MalIuHbI. 3aBUCHUMOCTD
JaBJICHUS KUAKOCTH OT TiyouHbl. ['mupocratnueckuii mapagokc. Coobmarmuecs: coCy/Ibl.
I'mppaBnrueckne MEXaHU3MBL.

Atmocdepa 3emnn u atMmochepHoe maBieHue. [[pUIrHBI CYIIIECTBOBAHUS BO3IYIITHOM
obomoukn 3emiu. Onbit Toppuuemmm. M3mepenue atMmochepHOro AaBieHHsS. 3aBUCUMOCTD
aTMOC(EepHOro JaBJICHHS OT BBICOTHI Haja ypoBHeM Mops. [IpubGopwl nns uzmMepeHus
aTMOC(EpHOro JIaBJICHHUSI.

JlelicTBME JKUAKOCTM W Tra3a Ha IOIPYKEHHOE B HHUX TeNo. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3zayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTbH JIaBJICHUA ra3a OT TEMIEPATYPHI.
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Ilepenava naBineHUs KUIKOCTBIO U Fa30M.

Coobmiatomuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue nencTBUs aTMOC(HEPHOTO AABICHHUSL.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHJIBI OT O0bEMa MOTPYXKEHHOM YacTu Teia u
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOU KUIKOCTH.

VYcimoBue 1iaBaHus TeEJN: IUIABAHUE WM IIOIPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOILICHUS IUIOTHOCTEN TeJIa U JKUIKOCTH.

OopamopHvle padbomosl u OnviMbl.

HccnenoBanue 3aBUCHUMOCTM Beca Teila B BOjAE OT 00bEMa NOTPYXKEHHOW B
YKUAJKOCTb YacCTH Tela.

Onpenenenue BBITAIKMBAKOLIEH CHIIbL, JAEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIICH CHWJIbI, JCHCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MacChl TeJa.

OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJKUBAIOIIEH CUIIbI, JEHCTBYIOMIEH
Ha TEJ0 B JKUIKOCTH, OT 00bEMa MOrpYXKEHHOW B KHUAKOCTh YAaCTU Tejda M OT
IJIOTHOCTH YKUJIKOCTH.

KoncTpyupoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHA M OIpEHENICHUE €€
IPYy30II0ABEMHOCTH.

Pa6oTra u MOIIIHOCTH. DHEPrHUs.
Mexannueckasi paboTa. MOIIIHOCTb.

Ip
pbI4ara.

OCTBbIE MEXaHHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio paBHOBecus
[IpumeHeHnne mpaBuiIa paBHOBECHUS pbluara K OJIOKY. «30JI0TO€ TIPABUION»

mexaHuku. Koadpdumuent monesnoro nericteus (manee — KIIJ) mpocThIXx MeXaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckasa sHeprusd. KuHernueckas W mnoTteHuuManbHass sHeprus. l[IpeBpaienue
OJIHOTO BUJAa MEXaHUYECKOU SHEPTUU B IPYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.
Ja
1.

2.
3.
4.

8 KJUIA

[IpuMepsl IPOCTBHIX MEXAHU3MOB.

OopamopHbvie padomvl u OnbIMbL.

Onpenenenne pabOTHI CUJIBI TPEHUS TMPU PABHOMEPHOM JBIXKCHHHM Tela TI0
TOPU30HTAIIBHOM MTOBEPXHOCTH.

HccnenoBanne yclioBUi paBHOBECHS pblyara.

N3mepenne KII/] Hak1OHHOM ITIOCKOCTH.

N3ydenne 3ak0Ha COXpaHEHHS] MEXAHUYECKON YHEPIHUU.

CC

TemioBble IBJIEHHUS.



OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEILECTBA.
Macca u pa3mepsl aTOMOB U MOJEKYJI. ONBITBI, TOATBEPKAAIOLIME OCHOBHBIE MOJOKEHUS
MOJIEKYISIPHOKHHETUYECKON TEOPHH.

Mopenu  TBEpAOro,  KMAKOTO M Ta3000pa3HOTO  COCTOSHUWA  BEIIECTBA.
Kpucrammnueckue u amopgubie Tena. OObsICHEHHE CBOMCTB ra3oB, >KMJIKOCTEH M TBEPIBIX
TE€I1 HA OCHOBE IIOJIOKEHHH MOJIEKYJISIPHO-KMHETUYECKOW Teopunu. (CMmMayuBaHUE U
KalWUIAPHBIE BICHUS. TEnIoBOe paclINpEeHUE U CKATHE.

Temmneparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHHUS YAaCTHILI.
Buytpennsisi sHeprus. CrnocoObl U3MEHEHMs BHYTPEHHEW SHEpruu: Tervionepenaya u
coBepiueHue padboTel. Busibl Temionepenauu: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3TyUEHUE.

KonuuecTBo TeminoTel. YaenbHas TEMIOEMKOCTh BeIecTBa. TerminooOMEeH U TEIIoBOE
paBHOBecue.  YpaBHeHuEe  TeruioBoro  Oamanca. [lmaBnenne u  OoTBepAeBaHUE
KPUCTAINIMYECKUX BEIIECTB. YJenbHass TeruioTa IuiaBienus. IlapooOpa3zoBanue
konaeHcaus. Mcnapenne. Kunenue. YaenbHas temnora napooOpazoBaHus. 3aBUCUMOCTb
TEMIIEPaTypbl KUTIEHUS! OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxHocTbs Bo3yxa.

OHeprus TOIUIMBA. Y I€JIbHAs TETUIOTA CrOPaHUsI.

[Mpuniuner padotsl TerioBeix asurateneil KIIJ[ temmoBoro asuratens. TemmoBeie
JBUTATEIH U 3aIIUTA OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmrogenue siBneHui cMauyMBaHUs U KaMWJUISIPHBIX SIBJICHUIA.

4. HabmroneHue TeniaoBOro paciiupeHust Tedl.

5. M3meHenue [naBieHHMs Tra3a TpU H3MEHEHUHM O00bEMAa H HArpeBaHUM WIU
OXJIAXKCHUU.

[IpaBuiia u3mMepeHus TeMnepaTyphl.

Buabr Terionepenayn.

OxyakJieHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CUIIAMH.

10. CpaBHEHHE TEIJIOEMKOCTEMN pa3JINYHbIX BEILECTB.

11. HaGmronenre KumeHus.

12. HaGmroienne mocTosTHCTBA TEMIIEPATYPHI MPH TUTABJICHUH.

13. Moaenu TEIIOBBIX ABUTATEICH.

Jlabopamopnuie pabomwvt u onvimeot.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTKEHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOW COJIM WM caxapa.

3. OnpIThl O HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH M TBEPIBIX
Tell.

4. OmnpeneneHue TaBJICHUS BO3AyXa B OAJIJIOHE LIITPHIIA.

L © N o



5. OmnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka rUMOTE3bl JWHEWMHOW 3aBUCUMOCTH JIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaOnroneHue n3MeHeHusl BHYTPEHHEH SHEPTUu Teja B pe3yibTare TeIuionepeiadu u

pabOTHI BHEIIIHUX CHIL.

8. HccnenoBaHue sBICHHS TEIJI000OMEHA MPU CMENIMBAHUM XOJOJHOW U Topsuei

BO/IBI.
9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW MpPH TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM HJIMHIPOM.

10. OnpenieneHne yAENbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca MCapeHusl.

12. OnpeeneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yiebHON TEITOTHI MJIaBJICHUS JIbJIA.

JyleKTPpUYEeCKHe U MATHUTHbBIE SIBJICHHUS.

DnekTpuzanus Ten. J[Ba poaa 3MEeKTpUYECKUX 3apsioB. B3auMoecTBrue 3apsskeHHbBIX
Ten. 3akoH KyrnoHa (3aBUCUMOCTB CHJIBI B3aUMOJCHCTBUSI 3apSHKEHHBIX TEJI OT BEJIMYUHBI
3apsiJI0B U PACCTOSIHUSI MEXKTy TEIaMH).

Onektpuueckoe  mnoje.  Hanpsok€HHOCTh — anekTpuueckoro  moss.  [IpuHoun
CYNEPHO3ULINH JIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsAnoB. DNEMEHTapHbIN AneKkTpuyeckuil 3apsa. CtpoeHue
atoma. [IpOBOIHMKY 1 TUAIEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIOBUS CYHIECTBOBAHUS AJIEKTPUYECKOro ToKa. McTOo4HHMKH
MIOCTOSIHHOTO TOKa. J[eMCTBHUS 3JEKTPUYECKOT0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUUECKU TOK B )KHIKOCTSAX U ra3ax.

Onektpuueckass uenb. Cuia Toka. DieKTpuueckoe HampsikeHue. ConpoTUBICHUE
IPOBOJIHUKA. YJE€JIbHOE COMNPOTHUBICHUE BellecTBa. 3akoH OMa s ydacTKa LEMH.
[TocnenoBaTenbHOE U NApaIEIbHOE COEAUHEHNE TPOBOJHUKOB.

PaGoTta m MOIIHOCTH 3MeKTpuUeckoro Toka. 3akoH JDxoyns—Jlenna. DnekTpuueckue
[IEMU U IOTPEOUTEINHN ANEKTPHUIECKOM dHepTrun B ObITy. KopoTKoe 3amMbIKaHueE.

[ToctossHHBIE MarHUTHL. B3anMOIEeNCTBUE NMOCTOSIHHBIX MAarHUTOB. MarHuTHoOe mOJIE.
MaruauTtHoe noJie 3eMJIM U €ro 3HaYeHHE NI )KU3HU Ha 3emiie. OneIT DpcTesa. MarHutHoe
MOJIE JJEKTPUYECKOro ToKa. [IprMeHeHue »SIeKTpOMarHuToB B TEXHHKE. JlencTBue
MarHuTHOTO TIOJISI HA TMPOBOJHUK C TOKOM. OJEKTPOIBUTATEIb IOCTOSHHOTO TOKA.
Hcnonb3oBanue 3JIEKTPOABUATATENEN B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apazness. SBneHue snexkTpoMarHuTHOM uHAykuuu. [IpaBuio Jlenua.
OnektporeHepatop. CrnocoObl MOJYYEHUS! DJIEKTPUUECKON SHEPruu. DIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Jemoncmpayuu.

1. DOnekTpu3anus Tell.

2. JIBa poaa nNEeKTpUUECKHUX 3apsAI0B U B3aUMOJICCTBHUE 3aPSIKEHHBIX TEJ.

3. YCTpPOHCTBO M AEUCTBHUE JICKTPOCKOIA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DIIEKTPOCTATUYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS IICKTPUUECKUX 3apsII0B.

[TpoBOIHUKH U AUPIEKTPUKH.

MoenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO MOJIS.
HcToyHMKH MOCTOSIHHOTO TOKA.

JIeHcTBUA 3IIEKTPUYECKOTO TOKA.

DIIEKTPUUYECKUU TOK B JKHIKOCTH.

["a30BbIl pa3psia.

N3Mepenue cuiibl Toka aMIepMeTpPOM.

N3Mepenne 31eKTpUIeCKOro HanpsiKEHUsT BOJIbTMETPOM.
PeoctaTt u MarasuH conpoOTHBJICHHUII.

BzanmopeiicTBre TOCTOSTHHBIX MAarHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3eiICHUs MOJIOCOB MarHura.
MoienupoBaHUE MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje ToKa. DJIEKTPOMArHuT.

JlelicTBME€ MarHWTHOIO TOJISl HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIUU.
OnbiTel @apajes.

3aBUCUMOCTDH HaIPaBJICHUA UHAYKIIMOHHOT'O TOKA OT YCIOBUM €r0 BO3HUKHOBEHHS.
DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

S L T o

10.
11.
12.

13.
14.

OMBITHI O HAOJIOICHHUIO AJIEKTPU3AIIMN TEJl MHIYKIIMEH U TIPU COMPUKOCHOBEHUH.
UccnenoBanue AHCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKH.
CoOopka u mpoBepka pabOThI JIEKTPUIECKOM TN MMOCTOSHHOTO TOKa.

N3Mmepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u peryimpoBaHue HANPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4YEpe3 PEe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH 3JEKTPUUYECKOTO  COMPOTUBIICHHS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIOIIA1 MTOMEPEYHOr0 CEUCHHS U MaTepuaa.
IIpoBepka mpaBuiia CIO0KEHUSI HAMPSIKEHUW TMPU TOCIEAO0BATEIHLHOM COCIMHECHUH
JIBYX PE3UCTOPOB.

ITpoBepka npasuia JJjis CHIIbI TOKA MIPH MapaljIeIbHOM COCAUHEHUN PE3UCTOPOB.
Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3ucTop.
Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIICIISIEMOI HAa PE3UCTOPE.
HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKa, WAYLIETO 4Yepe3 JaMIOo4Ky, OT
HaNpsHKEHUS Ha HEM.

Onpenenenune KIIJI narpeBares.

HccnenoBanre MarHUTHOTO B3aUMOACHCTBHUS TTOCTOSTHHBIX MAarHUTOB.



15. I3yyeHne MarHuTHOTO TOJI TOCTOSHHBIX MAarHUTOB MpPU HX OOBEIUHEHUU H
pa3lelIeHNM.

16. MccnenoBanue elCTBUS JJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIbBI B3aUMOJEHCTBHUS KaTyIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUs TOKA B KaTYIIKE.

18. M3yueHue AeiCTBUSA MarHUTHOTO II0JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3y4eHue padoThl JJIEKTPOABUTATEIS.

20. Msmepenne KII/] anexTpoaBUraTenbHON yCTaHOBKH.

21. ONBITHl 10 UCCIEAOBAHUIO SIBJIICHUS 3JIEKTPOMATHUTHOW MHAYKLIWH: UCCIEAOBAHUE
VU3MEHEHUH 3HAYCHMs U HAMPABJICHUS MHAYKLIHUOHHOIO TOKA.

9 KUIIACC

Mexanuuyeckue siBJICHUSsI.

Mexanunyeckoe ABmxkeHue. MarepuanbHas Touka. CucteMa orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOTO JIBMKEHUS. PaBHOMEpHOE MNpsMOIMHEHOE JBUXeHHEe. HepaBHOMepHOE
npsiIMOJIMHENHOE JBUXeHHE. CpenHsis U MTHOBEHHAasi CKOPOCTh TeJla MPU HEPABHOMEPHOM
JBH>KCHUU.

Yckopenue. PaBHOyckopeHHOE mpsiMOJMHENHHOe naBmxkeHue. CBOOOJHOE TaJeHUE.
OmnbiTel ["anunes.

PaBHOMepHOE ABMKEHHUE IO OKpYX)HOCTH. [lepuos n yactora oOpaimienus. JInnelinas u
yIJIOBasi CKOPOCTU. LIeHTpoCcTpeMUTENIbHOE YCKOPEHHUE.

[Tepsoiii 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herotona. [IpuHmun
CyHEPIIO3ULIAU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cumna TpeHUs: CUJla TPEHHUS CKOJIbXEHUS, CHJIa TPEHHUS
IIOKOs1, IPYTUe€ BUABI TPEHUS.

Cuna TsDKECTHM U 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOPEHHE CBOOOJHOIO TMaJCHUS.
JIBuxenne mmianetr Bokpyr Comuua. IlepBas kocMuueckass ckopocTh. HeecomocTs u
eperpys3Ku.

PaBHOBecue MarepuanbHON TOYKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpamieHus. MoMeHT cuisl. LIeHTp TskecTu.

Nmnynece Tena. MI3Menenue umiyiabsca. IMImynbsc cuibl. 3aKOH COXPAHEHHS] UMITYJIbCA.
PeaktrBHOE 1BHXKEHHUE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTH, ynpyrocTtH, TpeHusi. CBs3b
sHepruu U padotel. [loTeHIManbHasE YHEPTHS Tela, MOJHITOTrO HaJl MOBEPXHOCTHIO 3€MIIH.
[lorennmanbHass 3Heprus cxarol npyxuHbl. Kunernueckas osHeprus. Teopema o0
KUHETUYECKOW SHEPruu. 3aKOH COXPAaHEHUsI MEXaHUUECKON YHEPTUH.

JHemoncmpayuu.

1. HaGmronenne MeXaHWYECKOTO JBMKEHUS TeJla OTHOCUTEIIPHO Pa3HBIX TET OTCUYETA.

2. CpaBHeHHE MyTEN W TPACKTOPUM ABHXKEHHUSI OJTHOTO M TOTO K€ TeJIa OTHOCHTEIBHO

pa3HbBIX TEJI OTCYETA.
N3Mepenune CKopoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.

4. HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.



10.
11.
12.
13.
14.
15.
16.

HaGntoneHue nBuxKeHUs Tela M0 OKPY>KHOCTH.

HaGntoneHne MeXaHMYECKUX SIBICHUM, MPOUCXOASIIMX B CHUCTEME OTCYETa
«Tenexka» npu €€ pPAaBHOMEPHOM M YCKOPEHHOM JIBMXKEHUM OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHUS TEIA OT MACCHI TeJla U JCUCTBYIOIIEH HA HETO CUJIBI.
HaGmronenne paBeHCTBA CHII TPU B3aUMOJICUCTBUU TEIL.

N3menenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

IIepenaya umiynbca Ipu B3aUMOJEHUCTBUU TEIL.

[IpeobpazoBaHus HEPTUU NPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMNyJbCca MpU HEYNPYTrOM B3aUMOICHUCTBUH.

CoxpaHeHue UMIyJibca Mpu aOCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTUM MpU CBOOOTHOM TaJICHUH.

CoxpaHeHue MEXaHMYECKOW DSHEPrMM NpU ABWKEHUM Tela TMO0J JACHCTBUEM
IpY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue Tpakta JUis pa3roHa M JaJTbHEHIIEr0 PaBHOMEPHOT'O JBHIKCHUS
IIapyKa WA TEICKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUs OpyCKa WIIM JBMIKCHUS IIIapUKa I10
HAKJIOHHOM TIJIOCKOCTH.

OrmpenenieHne yCKOpeHHsI Teja MPU PaBHOYCKOPEHHOM JBUKEHUM 1O HAKJIOHHOMN
TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBHKEHUU
0e3 HauaJbHON CKOPOCTH.

[IpoBepka THUNOTE3BI: €CIAM TPU PABHOYCKOPEHHOM JBWIKEHHHM O€3 HavaIbHOU
CKOPOCTH TIyTH OTHOCSATCS KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUS.

Omnpenencaue kKodpPUIIMEHTA TPSHUS CKOJTbXKEHUS.

Omnpenenenune KECTKOCTH MPY>KUHBI.

Onpenenenue pabOTHI CUJIBI TPEHUS TMPU PABHOMEPHOM JBMXKCHHHM Tela TI0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenne pabOThI CHJIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM
HETMOABM)KHOTO U MOJABUKHOTO OJIOKOB.

N3yuyenune 3akoHa COXpaHEHUS YHEPTUU.

Mexanuveckue KoJae0aHUs U BOJIHBI.
KonebarenvHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUM: Eepuo, 4acToTa,

aMIUINTy1a. MaremMaTuyeckuid W NOpPYKUHHBIA MasTHUKU. [IpeBpamieHne 3HEpruu Ipu

KOJIe0aTeIbHOM JBUKECHHH.
3aryxatomue KkojeOanus. BoiHyxaeHHble kosieOanus. Pe3zonanc. MexaHudeckue

BOJIHBI. CBOMCTBA MeXaHWYECKUX BOJH. [IpomosibHbIE U MONEpEeYHbIE BOJHBI. JIJIMHA BOJHBI



U CKOpPOCTh €€ pacmnpocTpaHeHUs. MexaHHuecKue BOJHBI B TBEPJIOM Tejie, CeUCMHUYECKUE

BOJIHBI.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3Byk U yabTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6

Ha6monenue kose6aHuii TeN Mo AEMCTBUEM CHIIBI TSKECTH U CUJIbI YIPYT'OCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmronenne BIHYKIEHHBIX KOJICOaHHUH U Pe30HAHCa.

PacnipocTpanenue mpog0IbHBIX U TOTIEPEYHBIX BOJH (Ha MOJIEIN).

HabmroneHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHI pE30HAHC.

Jlabopamopnuie padomot u onvimot.

1.
2.
3.

7.

Onpenenenue 4acToThl U MEpUOJIa KOJeOaHUN MaTeMaTUYECKOTO MasiTHUKA.
Onpenenenue 4acTOThI U MEepUO/ia KOJeOaHU NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPHOJa KOJEOAHUIM MOJBEIIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUI PY>KMHHOTO MasiTHUKA OT MacCChl
rpy3a.

[IpoBepka HE3aBUCUMOCTH MepUoAa KoJeOaHWil rpy3a, MOABEIICHHOIO K HUTH, OT
Macchl Ipy3a.

OneIThI, JEMOHCTPUPYIONIME 3aBUCUMOCThH IE€pUOoJia KoJeOaHUW NPy KUHHOTO
MasTHHKA OT MacChl Ipy3a U JKECTKOCTHU MPYKHUHBI.

N3mepenue yckopeHus: CBOOOTHOTO MaICHHUS.

DJIeKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJI€. DJIEKTPOMArHUTHbBIE BOJIHBI. CBOMCTBA 3JE€KTPOMArHUTHBIX
BoJH. IlIkana »7eKTpOMAarHUTHBIX BOJH. VICHOJIB30BaHHUE SJIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3H.

DJeKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomnHoBEIE CBOMICTBA CBETA.

Jlabopamopnuie pabomot u onvimeot.

1.

N3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TenedoHa.

CaeToBbIE AIBJICHHUS.

JlyueBast mogenb cBeta. Mcrounuku cera. [IpsiMosimHeliHOE pacpOCTpaHEHHUE CBETA.
3atmenusa Connia u JIynel. OTpaxkenue ceta. [lnockoe 3epkanio. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBeta. 3akoH mpesnomiieHHs cBeTa. [loJHOE BHYTpEHHEE OTpPaKeHUE
ceeTa. Mcrnonp30BaHuE MOJHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Jluaza. Xox myuedt B nmH3e. Onrtudeckas cuctema (oroammapara, MHUKPOCKONA H
Tesieckona. ['na3 kak ontryeckas cucrema. biim3opykocTs U JaabHO30PKOCTb.

Paznoxenne Oenoro ceera B crnekTp. OnbiTel HbtoToHa. CroKeHHE CHEKTPaIbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.
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IIpsAMonHEHHOE pacipOCTpaHEHUE CBETA.

OrtpaxeHue cBera.

[Tony4yenue n3o0paxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
IIpenomnenue caera.

OnTryeckuil CBETOBO/.

Xon myuyeit B cobuparolei JuH3e.

XO0J Iy4er B pacCEeUBAIOLLEH JIMH3E.

[lonyyenue n300paxeHUui ¢ TOMOLIBIO JTUH3.

[Tpuniun peiictBus ¢oToanmnapata, MUKpPOCKOIA U TEJIECKOTIA.

10. Moxaens riasa.

11. PaznosxeHue Oejioro ceeTa B CIICKTP.

12. [lonmy4yenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.
Jlabopamopnuie padbomut u onvimot.

1.
2.

N o v &

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXKEHUsI CBETOBOTO JIy4a OT YIJIa MaJIeHuUs.
N3yyenue xapakTepucTuK U300paxKeHus peIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIila MPEIOMJIEHHS] CBETOBOIO JIyda OT yrija MaJeHHUs
Ha TPAHUIIE «BO3TYX—CTEKIIO».

[Tonyyenue n3o0paxeHui ¢ TOMOIIBI0 COOUPAIOIIEH JTUH3HI.

Onpenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKOM CUITbI COOMPAIOIIEH JTNH3bI.
OnbITHI IO Pa3OKEHHUIO OEJIOTO CBETa B CIEKTP.

OnpITHl IO BOCHPHUATHIO 1[BETA MPEAMETOB MPU MX HAOIIOJACHUH 4Yepe3 I[BETOBBIC

(bUIBTPHI.

KBanToBbI€ ABJICHNA.
OmneiTel Pezepdopna u nuanerapHas Mojienb aroma. Monens atoma bopa. Mcnyckanue
Y MOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEWYaThIie CIIEKTPHI.

PanmnoakTuBHOCTB. Anbda, Oera- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyxnonnass monmens atomHoro sapa. M3oromsl. PagnoaktuBHbIE TpeBpaunieHus. [lepuon
nojiypacmnaja aTOMHBIX siAEp.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsIOBOIO M MAacCOBOIO YHUCEI. JHEPrus
CBA3U aTOMHBIX siaep. CBs3b Macchl W SHepruu. Peakuuu cuHTE3a W JEIEHUS SIEP.
Ncrounuku suepruu CoJiHIIA U 3BE3].

SAnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIyUYCHUHN HA )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6.

CrexTpbl U31y4YEeHHS U TMOTJIOMICHUSI.

CnexTpsl pa3IMYHbIX Ta30B.

CnekTp Bojopoa.

HaGmronenne TpekoB B kamepe Buibscona.

PaGota cuérunka HOHU3UPYIOMHNX U3TYICHHM.

Peructpanusa uznmyyeHus: IpupoOAHbIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimeot.

1.

Ha6J'IIOI[CHI/IC CIUIOIIHBIX M JIMHEHYATHIX CIICKTPOB HU3JIYYCHHA.



2. HccnenoBanue TpPEeKOB: U3MEPEHUE SHEPrUM YACTULBI MO0 TOPMO3HOMY NyTH (IO

dotorpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO 1M MOXYJIb.

[ToBTOpUTENBPHO-0000AIOIIMI  MOAYAb MpPEAHA3HAYEH MJIs CUCTEMATU3alMH U
000011IeHHs] TIPEAMETHOIO COJIEP)KAHUSI U OIbITa JEATEIbHOCTH, NPUOOPETEHHOIO NpH
M3YYEHUH BCETo Kypca (PU3MKH, a TaKKe JUIsl MOATOTOBKA K OCHOBHOMY IOCYJapCTBEHHOMY
sK3aMeHy 1o Gu3MKe Uil 00y4YarolUXCsl, BHIOPABIIUX 3TOT yY€OHBIN NpeaMer.

[Ipy wW3yyeHUM [aHHOTO MOIYJSl PEAIU3YIOTCS M CUCTEMATU3UPYIOTCA BUJBI
JeSTENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAECTCS JIOCTH)KEHHE TMPEAMETHBIX MU
MeTanpeIMETHbIX TUTAHUPYEMBIX pE3yNbTaTOB oOy4eHus, bopmupyetcs
€CTEeCTBEHHOHAay4YHasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS SIBICHHM
OPUPOJbl U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (PU3NYECKUE SIBICHUS, MPUMEHSS
MOJIyYE€HHbIE 3HAaHUSI, pelIaTh 3a7a4i, B TOM YHCJI€ KaUeCTBEHHbIE U 3KCIIEPUMEHTAJIbHbIE.

[IpyHUMNIHATBHO JESATEIBHOCTHBIM XapakTEP JAHHOIO paszjeiia PeaiM3yercsi 3a CYET
TOT'0, YTO O0YYaIOIIMECs BBITTOIHSIOT 33/IaHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHHWI pacro3HaBaTh M HAYYHO OOBSACHATH (HU3UUECKUE
SBJICHUS B OKpPY>KalOUIel MpUpO/ie U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAy4YHBIE METO/bl UCCIAEAOBaHUS (PU3NYECKUX SIBICHHUM, B TOM YHUCIE
IUIs1 TPOBEPKU TUIIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSCHATh HAy4YHbIE OCHOBBI HamOoJiee BaXXHBIX JIOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HalpuMep, NPAKTUYECKOrO0 HUCIOJb30BAHUS PA3JIMUYHBIX UCTOYHHUKOB 3HEPTHUU
Ha OCHOBE 3aKOHA MPEBPALIEHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTUH.

Kaxnmas w3 TeM JAaHHOrO MOIYyJsl BKJIIOYAET SKCIEPUMEHTAIBHOE HCCIIEIOBAHUE
o0oOmmaromero xapakrepa. Moaynb 3aBepiIaeTcs MPOBEACHUEM TUATHOCTUYECKOW U
OIICHOYHOMW pabOoTHI 32 KypC OCHOBHOT'O 0011ero 00pa3oBaHusI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NNPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢u3nMKku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HaIpaBlICHO Ha
JOCTIDKEHUE  JMYHOCTHBIX, METanpeAMETHBIX W  MPEAMETHBIX  00pa30BaTENbHBIX
PE3YNIBTATOB.

B pesynpraTe wm3ydeHuss (QuU3MKHM HA YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUSA Y
oOydaronierocs: 0yayT cpopMUpOBaHBI CIASAYIONNE TUIHOCTHBIE PE3yIbTaThl B YACTH:

e 1) maTpMOTHYECKOr0 BOCIIMTAHMS:

e - TPOSIBIICHWE WHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOM
buznuecKon HAyKu;

e - IIEHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX yUEHBIX-(PU3UKOB;

e 2) rpa:kKIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA

e - TOTOBHOCTh K AKTHUBHOMY Yy4YacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C IPAKTUICCKAM MTPUMEHEHUEM JTOCTIKCHUN (DU3UKH;

e - OCO3HAHHME BAYXHOCTU MOPATBHO-ITHYCCKUX MPUHITUIIOB B AEATEIHLHOCTH YIEHOTO;



e 3)3CTEeTHYECKOIr0 BOCIIUTAHUSA:

e - BOCHOPUATHE 3CTETUYECKUX KaUueCTB (PU3NYECKON HAYKU: €€ TapMOHUYHOI0 OCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NNO3HAHMSA:

e - OCO3HaHHUE IIEHHOCTH (PU3UYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSA MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAJKHEHIIIEN COCTABIISIOIIEN KYIbTYpHI;

e - Pa3BUTHE HAYYHOM JIIOOO3HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENbCKOMN €SI TEIbHOCTH;

e 5) popmupoBaHusi KyJbTYPbI 310POBbSi H SMOUMOHAJIBLHOIO 0JIAT OOy YU

e - OCO3HaHHUE IIEHHOCTHU Oe30macHOro oOpasza *U3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTU NpaBWJI OE30MACHOr0 MOBEACHUS Ha TpPaHCIOPTE, Ha JOporax, ¢
AIEKTPUUECKUM U TETJIOBBIM 000PYZI0BAHUEM B JIOMAIIIHUX YCIOBUSIX;

e - chOpPMHPOBAHHOCTh HaBbIKa pedIeKCHM, MPU3HAHHWE CBOErO IMpaBa Ha OIIMOKY H
TaKOI0 K€ MpaBa y IPyroro 4ejJoBeKa;

e 6) TPyI0BOr0 BOCIMTAHUA:

e - QAKTMBHOE Yy4yacTHE€ B PEHICHWU TMPAKTUYECKUX 3amad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3alMK, TOpoJa, Kpas) TEXHOJOTUYECKOW M COIMAIbHOU
HAIPaBJICHHOCTH, TPEOYIOMINX B TOM YHCIIEe U (PU3NUECKUX 3HAHUMH;

e - MHTEpEC K MPAKTUUYECKOMY M3YUYEHUIO MPOQPECCUl, CBI3aHHBIX C PUZHUKOIL;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUA:

e - OpUEHTAllUd HAa NMPUMEHEHHE (PU3NYECKUX 3HAHWM NI pelleHHs] 3aj7ad B O0JacTH
OKpY’KaroUen cpelibl, INIAHUPOBAHUS MTOCTYNKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUI
IUTsl OKpY’Karolen cpesl;

e - OCO3HaHHE rJI00aJIHLHOTO XapaKkTepa IKOJIOTHIECKUX MPOOJIeM U MyTel UX pPelIeHHUs;

e §8) ajanTanum K M3MEHAIOIUMCS YCJIOBUAM COIMAJIbHON U NPUPOAHOM Cpeabl:

e - MOTPEOHOCTH BO B3aUMOJCUCTBUHU IPHU BBIMOJTHEHUH HCCICIOBAHUN U TPOEKTOB
(bu3nuecKor HaMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTHX;

e - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

e - MOTPeOHOCTh B (h)OPMUPOBAHUM HOBBIX 3HAHUMN, B TOM 4YHCIE (HOPMYIUPOBATH HJICH,
TOHSITHSI, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

e - 0CO3HaHHE NePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTu (HU3UKH;

e - IUTAHUPOBAHUE CBOETO PA3BUTHs B MPUOOPETCHUH HOBBIX (PM3NYECKUX 3HAHHUIA,

e - CTpPEMJICHHWE aHAJM3UPOBAaTh W BBIABISATH B3aWMOCBS3M TPUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHHEM (U3HUECKUX 3HAHUIA;

e - OIIEHKA CBOMX JEUCTBUN C YYETOM BIUSHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
rJ100aJIbHBIX MOCTIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEGHHMS MporpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHusi y oOywaromierocs OynyT chOpMUpOBaHbl MeTamnpelIMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIIME [103HABATElIbHbIE YHUBEPCAJIbHbIC y4e€OHbIE JEWUCTBUSI, KOMMYHHKATHUBHBIC
YHUBEpCaJIbHbIE YUEOHbIEC IEUCTBUS, PETYJISITUBHbIE YHUBEPCATIbHbIC YUeOHbIC IEHCTBUS.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

ba3oBble JJoruuecKkune I[CﬁCTBHHZ

BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA 0OBEKTOB (SIBICHUN);
yCTaHABIMBATh CYIIECTBEHHBI TPU3HAK KIACCU(PUKALMK, OCHOBAHUSA IS
000011IeHHs U CPAaBHEHUS,

BBISIBJIITh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B pacCMaTpUBAaeMbIX (DaKTax, TaHHBIX
¥ HaOJIOJCHUSIX, OTHOCAIIUXCA K PU3NIECKUM SIBICHUSM;

BBISIBJIAITh IPUYMHHO-CJICICTBEHHBIC CBSI3HM MPH W3YYCHUU (PU3NUYECKUX SBICHUU U
IpPOIIECCOB, JeNaTh BBIBOJBI C HUCIOJIB30BAaHUEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHUH, BBIJIBUTATh THIIOTE3bI O B3AaMMOCBS3IX (PU3HMUECKUX BEIINYMH;
CaMOCTOSITETFHO BBIOWpATh CHOCOO pemieHuss ydeOHOW (U3MUYECKON 3amadu
(cpaBHEHHE HECKOJBKMX BapUAHTOB pEIICHHS, BbIOOp Hamboiee MOIXOISIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIB30BaTh BOMIPOCHI KaK UCCIICI0BATEIIbCKUI HHCTPYMEHT MMO3HAHUS,

IPOBOJIUTh TIO CAMOCTOSTEIIBHO COCTABJICHHOMY TIUIAHY OIIBIT, HECJIOXKHBIN
(bU3UYECKUi SKCIIEPUMEHT, HEOOJBIIIOE UCCiIe0BaHUEe (DU3NUECKOTO SBJICHUS,
OILICHMBATh HA PUMEHUMOCTH U JIOCTOBEPHOCTH MH(OpMAIUIO, MOTYUYEHHYIO B XO€
UCCJIEIOBAHUS WU DKCTIEPUMEHTA;

CaMOCTOATENIHbHO  (OPMYIHpPOBAaTh OO0OOIEHUS ¢ BBIBOJBI 1O pe3yjbTaTam
IPOBEIEHHOTO HAOIIOICHHUS], OTIBITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3UUECKUX TPOIECCOB, a
Tak)KE€ BBIIBUTATh TMPEANONOXKEHHsI 00 WX pa3BUTUU B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHBbIE METOJbI, MHCTPYMEHTHI U 3allpoChl MPHU TIOMCKE U OTOOpe
uH(OPMAIIMK WIIK TAHHBIX C YIETOM MPEI0KECHHON yueOHOH (hU3nUecKoi 3a1auu;
aHANMM3UPOBATh, CHCTEMATH3UPOBATH W  WHTEPIPETUPOBATH  MHGOPMAIIHIO
Pa3TUYHBIX BUIOB B (OPM TPEICTABICHNUS,

CaMOCTOSTETILHO BBIOMpATh ONTUMAJIBHYIO (hOpMy TpeacTaBlieHus WHPOpMAIUU U
WUTIOCTPUPOBATH peliaeMble 3a7a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMu, WHOU
rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XOJIe OOCYXKIeHUs y4eOHOro Marepuaia, pe3ylbTaToB JIA0OPAaTOPHBIX pPadoOT U
MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMOW TEMbl M BBICKA3bIBATH
WJIeH, HAICJICHHBIE Ha pEIICHWE 3aJadyd W TMOoJAJepkKaHhe OJaroKeaaTeIbHOCTH
OOIIEeHNS;

COTIOCTAaBJISITh CBOW CYXKICHHS C CYXJACHUSIMHU JPYTUX YYaCTHUKOB JIAAJIOTa,
O0OHapYyKMUBATh PA3INUUE U CXOJACTBO MMO3UIIH;

BBIPAKATh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



MyOJIMYHO TPEJACTABISATh PE3YJbTaThl  BBIMOJHEHHOTO (PU3MYECKOrO  OIbITA
(PKCIIepUMEeHTa, UCCIIEA0BaHUs, IPOEKTA);

MMOHUMATh U KCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON U UHIUBUAYAIbHOU PaObOTHI
P pEUICHUU KOHKPETHOU Pu3nueckoi mpoOIemMsl;

NPUHUMATh LEIM COBMECTHOW JEATEIBbHOCTH, OPraHU30BBIBATH IEUCTBUSA IO €€
JOCTHDKCHUIO:  paclpefiesaTh poju, oO0CyXkaaTh MpPOLEcChl M Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh Pa0bOThI, JOCTUTAs Kauye€CTBEHHOTO pe3ysibTaTa MO CBOEMY
HaMpaBJICHUIO U KOOPJIMHUPYS CBOU JAECHUCTBUS C APYTMMH WICHAMH KOMAH/IbI;
OIICHWBAaTh Kauye€CTBO CBOEr0 BKJaJa B OOMIMH TPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIC Y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISIBJISITE MPOOJIEMBI B KU3HEHHBIX W YYEOHBIX CHUTYalUsAX, TPEOYIOIIUX ISt
penieHus: GU3NUECKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJXO0JAX MPUHATHUS PEIICHUH (MHIUBUIYaAIbHOE,
NPUHSTHE PEUICHUs B TPYIIE, NPUHATHE PEIICHUI TPYyNIon);

CaMOCTOSITETILHO COCTABJIATh AJNTOPUTM peuleHHs] (GU3NYECKOW 3aJauu WIM IJIaHa
UCCIIEZIOBAHNSA C YYETOM HMMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPeJIaracéMble BAPUAHTHI PELLICHU;

7eN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CﬂMOKOHTpOJ’lB, AMOIHMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeiaraTh IJ1aH €€ U3MEHEHUSI;
OOBSCHATh TMPUYUHBI JOCTHOXKCHHS (HEIOCTH)KCHHs) pe3yJbTaTOB JACSTEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBbI B JESATEIBHOCTh (B TOM UYHCIE€ B XOJ BBIIOJTHEHUS
(Gu3MUECKOro HWCCIEAOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce€Osl HA MECTO APYroro 4YeloBeKa B XOAE CHOpa WM JUCKYCCUU Ha
HAay4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

MpU3HABaTh CBOE MPaBO Ha OMMOKY MpU pEHICHUH (PU3MYECKHX 3a]ad WIA B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOy4yeHus B 7 kjacce nNpeiIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CPOPMHUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHUIA:

HCIIOJIBb30BATh ITOHATHA: (I)I/IBI/I‘-IGCKI/IG N XHMMHYCCKUC SABJICHHI, Ha6JHOI[eHI/Ie,
9KCIICPUMCHT, MOACIIb, THIIOTC34, CANHUIIbI (I)I/IBI/I‘-IGCKI/IX BCIIMYHWH, aTOM, MOJICKYIJIA,



arperaTtHble COCTOSIHUSI BelllecTBa (TBEPJIOE, KUIKOE, Ta3000pa3HOE), MEXAaHUYECKOE
NBIDKEHHE (pPaBHOMEPHOE, HEPAaBHOMEPHOE, NPSIMOJMHENHOE), TpaeKTopusl,
paBHOJEHCTBYIOIIAsT cuia, aedopmanus (yrnpyras, IJIaCTUYECKas), HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHUs (quddy3us, TEMIOBOE JBUKEHHUE YacTHUI[ BeIECTBa,
paBHOMEpHOE JBI)KCHUE, HEPAaBHOMEPHOE JBW)XEHUE, WHEPLHUS, B3aUMOJCHCTBUE
T€JI, PABHOBECHE TBEPABIX TEN C 3aKPCIUIEHHOW OCBIO BpALICHUS, MEpeaada
JaBJieHUsI TBEPABIMU TeJIaMH, >KUJIKOCTSIMU M ra3amu, aTMoc(hepHOe IaBlieHUE,
[JIaBaHWE TeJ, TNPEeBpallleHUus MEXaHUYECKOW DSHEpPruM) MO OMNHUCAHUI0 UX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIMIUX JaHHOE
(dusnueckoe sBICHUE;

pacrio3HaBaTh MPOSBJICHUE U3YUYEHHBIX (PU3UYECKUX SIBJICHUN B OKPYKAIOIIEM MUDE,
B TOM 4Hclie pu3nueckue SBICHUS B IPUPOJIC: TPUMEPHI IBHKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOM U HEKWBOU MPHUPOJE, NEUCTBUE CWJIBI TPEHUS B MPUPOJIC U
TEXHUKE, BIMSHUE aTMOC(EpHOro MaBJICHHUS HA KUBOW OpraHu3M, IJIaBaHHE PHIO,
phIYard B Telie 4el0BeKa, MPU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKU) (DU3NUECKUX SIBJICHUM;

OMHUCHIBATh M3YYCHHBIE CBOWCTBA Tel H (PU3NUECKUE SBICHUS, UCIOJIb3YS
dbuzudeckue BeIUYMHBI (Macca, OO0BEM, IUIOTHOCTh BEIIECTBA, BpPEMS, IIyTh,
CKOPOCTb, CPEIHSISI CKOPOCTb, CHJIa YNPYTOCTH, CHJIa TSKECTH, BEC Tena, CHIIa
TpeHUs, HAaBieHUE (TBEPIOro Tena, MXUIKOCTHU, Ta3a), BBITAJKUBAKOIIAS CHIIA,
MexaHuueckass paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETHYECKAs U NMOTEHIMAIbHAsA SHEPrUs), MpU
ONMCAHUM MPABUIILHO TPAKTOBATh (PM3MUECKUN CMBICT HCTOIb3YEMbIX BETUYMH, UX
o003Ha4YeHUs] ©  EOUHUIBI  (PU3MYECKUX  BEIMYMH, HaXOAUTh  (POPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEJIUYHHY C APYTUMH BEIUYUHAMHU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOLECCHI, HCIOIb3YS
IpaBWIa CI0KEHUs CHIT (BJOJIb OJTHOM TIpsiMoil), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, TpaBWIO paBHOBecHs phruara (0JI0Ka), «30J0TO€ MPABHIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPruM, NpU STOM JaBaThb CJIOBECHYIO
(bOopMyNIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHUE;

OOBSCHATHh (DU3MYECKUE SIBICHHUSA, MPOIECCHl M CBOWMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCTE€  CHUTyalluii  MNPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
MIPUYUHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTWYECKUX IIaroB ¢
omopoii Ha 1—2 W3yYEHHBIX CBOWCTBA (HM3UYECKUX SIBICHUH, HU3MUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemath pacy€THble 3aJaud B 1—2 JeHCTBUS, UCHONB3YsS 3aKOHBI U (HOPMYIIBI,
CBsA3bIBAOIINE (U3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3aJlaud
3aMUCHIBATh KPaTKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE BEIUYUHBI B (OPMYIIBI U
MPOBOJIUTH PACUYEThl, HAXOJAUTH CIIPABOYHBIE JIAaHHBIC, HEOOXOAUMBIE IJIsI PEIICHUS
3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NUECKON BEIIMUUHBIL;



pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIU (HUIUYECKUX
METOJI0OB, B OIKCAHUM HCCIEIOBAHUS BBIACISITH MPOBEPSEMOE MPEATOJIOKEHUE
(rumotesy), pa3auyaTh M HUHTEPIPETUPOBATH MOJTYUYEHHBIA pPE3yibTaT, HAXOJUTh
OIKOKYU B XOJI€ OIbITA, JeJaTh BEIBOJBI 10 €T0 pPe3yJibTaTaMm;

MPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM (HUINUECKUX
CBOMCTB TeJ: (OpMYIUPOBATH IPOBEPSIEMbIE TIPEATNOI0KEHUS, COOUPATh YCTAHOBKY
W3 TPEMJIOKEHHOTO O00O0OpYAOBaHHUS, 3alKUCHIBATh XOJ ONbITa W (POpMyIHpOBaThH
BBIBO/IbI;

BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHU, MacChl Tena, 00bEMa, CUITBI U
TEMIIEPaTypPhl C UCTIOJIb30BAHUEM aHAJIOTOBBIX U MUGPOBLIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH U3MEPEHHU;
IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKOU BETUYUHBI OT JIPYroM ¢
UCIIOJIb30BAHUEM  TIPSIMBIX ~ U3MEPEHUN  (3aBUCMMOCTH IMMYTHU  PABHOMEPHO
JBIDKYIIETOCS Tela OT BPEMEHU JIBHXKCHUS TeJa, CUJIbl TPEHHS CKOJILKEHUS OT Beca
Tena, KauyecTBa o0pabOTKU MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOMIAIA COMPUKOCHOBEHUS TEJI, CWJIbl YIPYrOCTU OT YJIMHEHUS] TPYKUHBI,
BBITATKUBAIOIICH CHUJIBI OT OOBEMa MOrPYKEHHOM YacTU Telda M OT IUIOTHOCTHU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUM IJIaBaHUS TEJ, YCIOBUM paBHOBECHS pbhluara U OJIOKOB),
y4acTBOBAaTh B IUIAHMPOBAHUU YYEOHOTO HCCIENOBAaHUS, COOMpPATh YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUSI, CIIeys MPEJIOKEHHOMY TIaHy, (MKCHUPOBATh PE3YJIbTAThHI
MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEAIOKEHHBIX TaOIUI U
rpaduKoB, JAenaTh BEIBOJABI MO pe3yabTaTaM UCCIIEI0BAHMUS;

IPOBOANTH KOCBEHHBbIE U3MEpEHHUs (U3MYECKUX BETUYMH (TJIOTHOCTH BEIIECTBA
KUIKOCTU W TBEPAOrO Tella, CUJAa TPEHHS CKOJIBLKEHHS, [JaBICHUE BO31yXa,
BBITAJIKABAIOIIAsl CWJA, JICMCTBYIOIIass HA TMOTPYKEHHOE B IKUAKOCTh TEJNO,
K03 (HUIIMEHT TI0JIE3HOTO JAEHCTBUS MPOCTHIX MEXaHU3MOB), CIAEAYS MPEII0KEHHON
WHCTPYKIIMHM: TIPU BBINOJHEHUU HU3MEPEHHM coOupaTh JKCIEPUMEHTATbHYIO
YCTAHOBKY U BBIYUCIISATh 3HAYEHUE NCKOMOM BEJIMYUHBI;

coOm0oaTh TMpaBWia TEXHUKU OE€30MacHOCTH TMpu pabore ¢ 1abopaTOPHBIM
00opyTI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBHUSI MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, phIYar, MOABUKHBIN
Y HETIOJBUKHBINA OJIOK, HAKJIIOHHASI TUIOCKOCTh;

XapaKTepU30BaTh MPUHIMIBI JACHCTBUS H3YUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA HMX ONUCAHUSA (B TOM YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONPOBO/IA, THAPABINYECKUN MPECC, MAHOMETP, BHICOTOMEP, MOPIIHEBOM HacocC,
apeoMeTp), UCTIONB3Ys 3HAHMUS O CBOWCTBAaX (DM3UYECKUX SIBICHUN U HEOOXOIUMBIE
dbu3nUecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHl (HAXOAUTh HWH(POPMAIMIO O TMpPUMEpPaX) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEJHEBHOW KU3HM HJisI OOecreyeHus
0e30MacHOCTH MpU OOpallleHHuH ¢ NpudoOpaMU U TEXHUYECKUMHU YCTPOWCTBAMHU,



COXpPAHEHHUS 370pOBbS MU COONIOACHUS HOPM HKOJIOTMYECKOrO IOBEJCHHS B
OKPYXKAIOLIEN CPEAE;

OCYIIECTBIISITh OTOOP HMCTOYHMKOB MHGpoOpManuu B MHTEpHETE B COOTBETCTBUM C
3aZJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE WMEIOUIUXCA 3HAHUM U MYTEM
CPaBHEHHS Pa3IMYHBIX HMCTOYHUKOB BBIAEIATH HMH(YOpPMALMIO, KOTOpas SBISETCS
MPOTUBOPEUYUBON UM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU  BBINOJHEHUHM YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJSPHYIO
JTUTEepaTypy (PU3NYECKOro COAEp)KaHUs, CIPAaBOYHBIE MaTepualbl, PECypChbl CETU
WurtepHer, Bnaaerb mnNpuéMaMud KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(GOpMAaIIK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE KpPATKHE MUChbMEHHBIE U YCTHBIE COOOIIEHHsI HA OCHOBE 2—3
UCTOYHUKOB HMHGPOpMaLMKU (PU3HUECKOrO COJIEp)KaHMsS, B TOM YHCIE IYOJIUYHO
JieNaTh KpaTKue COOOIIEHHs O pe3yibTaTaX MPOEKTOB WM y4eOHBIX HCCIIeIOBaHUH,
IpY OTOM TIPAMOTHO MCIIOIb30BaTh M3YUYCHHBIM MOHATUMHBIM ammapar Kypca
($u3MKHU, COMPOBOXKIATH BBICTYIIJICHHE MTPE3EHTALIUEH;

IPU BBITIOJIHEHUH YYE€OHBIX MPOECKTOB U MCCIEIOBAaHUMN paclpeensTh 0053aHHOCTH
B I'PYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ1a4aMU, CJICIUTh 34 BBIIIOJHEHUEM
IUIaHa JEeWCTBUM, aJIeKBaTHO OLIEHHBATh COOCTBEHHBIM BKJAJ B JI€ATEIbHOCTH
IPYIIIBI, BBICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJCHUCTBUE, YUYWUTHIBAsS MHEHUE
OKPYKaIOLIUX.

K koniy oOydyenusi B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONTUXCSI YMEHUNA:

UCITIOJIB30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMS BEIEeCTBA, KpUCTANIMYECKUe U amMop(HbIe Tena,
HACBIIIEHHBII M HEHACHIIEHHBIA TMap, BIAXHOCTH BO31yXa, TeMIepaTypa,
BHYTPEHHSA SHEPTUsA, TCIUIOBOM JBUTaTElb, JIEMCHTAPHBIA AJICKTPUUYECKUMN 3apsi,
ANEKTPUYECKOE M0JI€, MPOBOJHUKU U JTUAJIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUUECKUN
TOK, MarHUTHOE TOJIE;

pa3inyath SBICHUS (TEIJIOBOE PACUIMPEHUE U C)KaTHe, TeIUlonepenaya, TEIIOBOE
paBHOBECHE, CMAUMBAHHE, KalWJUIAPHBIE SBICHUS, WCIApPEHUE, KOHACHCALUS,
IUIAaBJICHUE,  KpUcTauim3anus  (OTBEpAEBAaHME),  KUIEHHWE,  TeIJlonepeaayda
(TerIONpPOBOAHOCTh, KOHBEKIIUS, U3IYyUYEHHE), SIICKTPU3aLMs TEJl, B3aUMOJICHCTBUE
3aps0B, JEUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMBbIKAHUE, B3aWUMOJCHCTBUE
MAarHuTOB, AEWCTBME MArHUTHOIO IOJII HA TPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMS) [0 OMNHCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIMKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh MPOSIBJICHUE U3YYCHHBIX (DM3UYECKUX SIBJICHUI B OKPY>KAIOIIEM MHUPE,
B TOM 4Hclie (PU3HYECKUE SIBJICHUSA B NPUPOJIC: MOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBICHUS B IMPUPOAE, KPUCTAJUIbl B mpupone, usirydenue ColHIa,
3amep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHKUE POCHI, TYMaHa, UHEs, CHEra,
AJIEKTPUYECKUE SIBJIEHUS B arMocdepe, 3IIEKTPUUECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHoe moJsie 3emiid, Apeid MoarcoB, poJib MAarHUTHOTO MOJIS JIJISL *KU3HHU Ha



3emuiie, MOJISIPHOE CHUSIHUE, TIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B yueOHYIO,
BBIJICJISAThH CYIIECTBEHHbBIC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUN;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel H (PU3NUECKUE SBICHUS, UCIOIb3Ys
dbu3nYecKue BEIMUHUHBI (TEMIepaTypa, BHYTPEHHSIS SHEPTHUs, KOJIUYECTBO TEILJIOTHI,
yaelbHas TEIUIOEMKOCTh BEILECTBA, YJeNbHAas TEIUIOTa IUIABJICHUS, YJeJIbHas
TEIUIOTa MapooOpa3oBaHus, yJeidbHas TEIJIOTa CropaHusl TOIUIMBA, KO3(DPUIUEHT
MOJIC3HOTO JCHCTBUSI TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIJIAXKHOCTh BO3/YXa,
ANEKTPUUECKUI 3apsij, cuia TOKa, JJIEKTPUUECKOE HAINpSKEHUE, CONPOTUBIICHUE
MPOBOJHUKA, VYAEIbHOE CONPOTHUBIECHHE BellecTBa, paboTa MW  MOUIHOCTb
ANIEKTPUUYECKOTO TOKA), TIPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIB3YEMBIX BEJTUYUH, 0003HAUEHUS U €AUHUIIBI (PU3UUECKUX BEJIMUUH, HAXOIUTh
(dbopMyIibl, CBSI3bIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMYMHY C IPYTUMH BEIMUUHAMU,
CTPOUTH TpadUKy U3yUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUUH;
XapaKTepu30BaTh CBOMCTBa Tel, (DU3WUYECKUE SIBICHHUS M TPOLIECCHI, HCIOIb3Ys
OCHOBHBIC TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH CTPOSHHUS BEIIECTBA,
IPUHITUIT CYMEPIIO3UIMK ToJie (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH Oma Juis ydacTka 1enu, 3akoH J[xoyns—JleHna, 3aKkoH coxpaHeHus
SHEPIuH, MPU TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aMUCHIBATH €TI0
MaTEeMaTHYECKOE BhIpaKEHUE;

OOBSACHATHh (PM3HUECKHE IMPOILIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYaIU NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE U3 |—2 JTOTWYECKUX IIaroB ¢
ornopoii Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKUX SBICHUU, PU3NUYECKUX 3aKOHOB
WK 3aKOHOMEPHOCTEH;

pemiatb pacy€THbie 3a7aud B 2—3 JEHCTBUS, HCIONB3Ys 3aKOHBI U (POPMYIIBI,
CBS3BIBAIONINE (PU3WYECKUE BETUYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJlayu
3aMMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aa4H,
BBIOMpATH 3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE NIJIsi €€ PEIICHHUS, IPOBOIUTH PACUETHI
U CpaBHUBATHh IOJIYYCHHOE 3HAaYeHUE (PU3NYECKON BEIMYMHBI C HM3BECTHBIMU
JTaHHBIMU;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TPHU TMOMOIIH (PU3HUECKHUX
METOJOB, HCIIOJb3ysd OINHCAaHUE  HCCIEOBAaHMS, BBIACIATH  MPOBEPSEMOE
MPEANOJIOKEHNE, OLUEHUBATh MPAaBUIBHOCTh IMOPSJKA MPOBEACHUS HCCIEIOBAHUS,
JienaTh BbIBOJIBI;

MPOBOJUTH OMNBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUN WIN (PU3HUECKUX
CBOMCTB Ten (KamWJUISIpHbIE SIBICHUS, 3aBUCHMOCTb JaBJICHUSI BO3AyXa OT €ro
o0BéMa, TeMmmepaTypbl, CKOPOCTH TMIpoIlecca OCThIBAHUS H HArpeBaHUs TpHU
M3JIy4YEHUU OT 1BeTa Wu3Jydaromend (MOrJIomawilei) MOBEpXHOCTH, CKOPOCTh
WCIApEHUs] BOJBI OT TEMIIEPATyphl KUJKOCTH U IUIOMIAAU €€ MOBEPXHOCTH,
ANIEKTpU3AlUs TE€I U B3aUMOJECHCTBHUE JJIEKTPUUYECKUX 3apsS0B, B3aUMOJCHCTBHE
MMOCTOSIHHBIX MAarHUTOB, BU3YyaJu3allMsi MAarHUTHBIX TMOJIEd MOCTOSIHHBIX MAarHWTOB,
JNEUCTBHUSI MarHUTHOTO MOJSi Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA,



CBOICTBA 3JEKTPOJBUTATENsl MOCTOSHHOIO TOKA): (hOPMYIMPOBATH IPOBEPSEMbIE
MPEANOIOKEHUs, COOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOIO 000pyI0BaHUA,
OMKCHIBATH XOJI ONbITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATE NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCHUTEJIBHOW BIIAXKHOCTHU
BO3/lyXa, CHUJIbl TOKAa, HAIpPSKEHUS C HMCIOJb30BAHHEM AaHAJIOrOBBIX MPUOOPOB U
JaTYUKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATh PE3YyIbTaThl M3MEPEHHH C y4ETOM
3a/IaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT IPYToH ¢
MCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS MPOBOAHHUKA
OT €ro JUIMHBI, IUIONAY IONEPEYHOr0 CEUYEHHUS U YAEIBHOTO CONPOTHUBIECHUS
BEILECTBA MMPOBOJAHUKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS Ha
IPOBOJIHUKE, HCCIIEIOBAHME IOCIIEIOBATEIBHOTO M MAapauIeIbHOTO COEIUHEHUN
NPOBOJAHUKOB): IJAHUPOBATH HCCIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHITH
U3MEpEeHUs, cleays NpeUIoKEHHOMY IJIaHy, PUKCUPOBATh PE3YJIbTAThI OJYYEHHON
3aBUCUMOCTH B BHJA€ TaOnul u rpaduKoB, JAeNaTh BBIBOABI MO pe3yjibTaTam
UCCIIEJOBAHNS;

POBOAUTH KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BEIUYMH (y/AeNIbHAs TETIOEMKOCTh
BEIIECTBA, COMPOTUBIEHHUE NPOBOJAHUKA, paboTa M MOIIHOCTh BJIEKTPUUYECKOTO
TOKA): TUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEYs
NPENIOKEHHON HHCTPYKIINH, U BEIYUCIIATh 3HAUEHUE BEJTUYUHBI;

coONIoaTh MpaBUiia TEXHUKH OE€30MacHOCTH TMpu padore ¢ JabopaTOpHBIM
000pyaOBaHUEM;

XapaKTepu30BaTh MPHUHIUIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB C OMOPOM HAa HUX OMMCAHUA (B TOM YHCIJE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIEpPMETP, BOJIBTMETP, CUETUMK DIECKTPUUYECKOM
DHEPTUHU, DIIEKTPOOCBETHUTENbHBIE NPUOOPHI, HArpeBaTEIbHBIC AIEKTPOIPUOOPHI
(mIpuMepbl), FIEKTPUUECKUE MPEAOXPAHUTENH, IIEKTPOMATHUT, SJIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa), MCIOJB3Yys 3HAHHUA O CBOWCTBAX (DU3MYECKUX SIBICHUA U
HeoOXxoauMbIe (U3UIECKHIE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M U3MEPHUTEIbHbIE MPHUOOPHI IO
CXeMaM M CXEMAaTHYHBIM pPHCYHKaMm (OKHJIKOCTHBI TEpMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETp, [ABUIaTellb BHYTPEHHEIO CrOpPaHMs, JJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMBl J3JIEKTPUYECKHUX LENed C IOCIEeN0BAaTEIbHbIM U
NapajjiebHBIM COECJUHEHUEM 3JEMEHTOB, pa3jiuyas YCJIOBHbIE O0OO0O3HAYEHHUS
AJIEMEHTOB JJIEKTPUYECKUX LENEH;

NPUBOAUTH TNPUMEPHl (HAXOAUTh HMH(POpPMAIMIO O MpHUMEpax) MPAKTHUECKOTO
WCIIOJIB30BaHUSl (PU3UYECKUX 3HAHWM B IOBCEIHEBHOW JKHU3HM I OOECIEeYeHUs
Oe3omacHOCTH TpU OOpalleHuH ¢ NpubopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpPAHEHHUS 3J0pOBbS U COONIOACHUS HOPM 3KOJIOTMUECKOI'O IOBEIEHUS B
OKPY’KAIOIIEH CpeaE;

OCYIIECTBIISITh MOUCK MH(pOpMALMKM (PU3NUECKOro coiepkaHus B VHTepHere, Ha
OCHOBE MMEKOIIMXCS 3HAHWM M IYTEM CPAaBHEHHs JOINOIHUTEIBHBIX MCTOYHHKOB



BBIICNIATh MH(OPMAIMIO, KOTOpasl SBJIAETCS MPOTUBOPEUYMBON WM MOXKET OBITH
HEIO0CTOBEPHOM;

UCIIOJIb30BaTh MPHU  BBINOJHEHUH YYEOHBIX 3aJaHU  HAYYHO-TIOMYJSPHYIO
JTUTEPaTypy (PU3NYECKOrO COAEp)KaHUs, CIPAaBOYHBIE MaTepUajbl, PECypChbl CETU
WuTtepHer, BnaaeTh MNpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE NMHCbMEHHBbIE M KPAaTKUE YCTHBIE COOOIIEHHsA, 00o0uas
MH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DU3UUYECKOTO COJAEPKAHUS, B TOM YHUCIE
nyOJUYHO TMPEACTaBIATh PE3YNbTaThl MPOEKTHONM WM  HMCCIEI0BAaTEIbCKON
NEATEIbHOCTH, TPH O3TOM TPaMOTHO MCIIOJb30BATh W3YYECHHBIM IMOHATHIHBIN
anmnapar Kypca (U3HKH, COMPOBOXK/IATh BHICTYIIEHUE MTPE3EHTALUEH;

OpU BBIMOJHEHUU YYEOHBIX NPOEKTOB U HCCIAEAOBAHHM (DU3MUYECKUX MPOLECCOB
pacnpenensiTh 00513aHHOCTH B TPYMIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMu,
CIEAUTh 32 BBINOJHEHUEM IUIaHA JACHCTBUM M KOPPEKTHPOBATH €ro, aJEKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIaJA B JEATEIBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKaTHUBHOE B3aUMOJICHCTBHUE, MPOSBIISisE TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K koniry oOyuenust B 9 kjacce rnpeMeTHbIE pe3yibTaThl HA 6230BOM YPOBHE JTOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOITUXCSI YMEHUNA:

UCIIOJIB30BaTh TMOHATHS: CHCTEMa OTCuéTa, MaTephaibHash TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTD MEXaHHYECKOTO JIBYDKEHMS, nedopmanus (ympyrasi,
IIacTUYecKas), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
NEePErpy3KH, IEHTP TKECTH, aOCOTIOTHO TBEPAOE TEJO, IEHTP TSIKECTH TBEPIOTO
Tela, paBHOBECHE, MEXaHWYECKHe KoJieOaHWs | BOJHBI, 3BYK, WH(]pa3Byk u
yIBTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKala A3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JaTbHO30PKOCTh, CIEKTPHl HCITYCKaHWS M TIOTJIONIICHHS, aib(da,
OeTa- ¥ raMMa-u3IIy4YeHUs, U30TOIIbI, SiepHAst SHEPTETHKA,

pasnmuuath SBICHUSA (PaBHOMEpPHOE M HEpPaBHOMEpPHOE NPSMOJIMHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE TMpPSMOJMHEHHOE JBWIKEHHE, CBOOOJHOE IIaJICHHE  Tel,
PaBHOMEpPHOE JIBIDKCHHE 110 OKPYKHOCTH, B3aMMOJICCTBHE TeEJ, PEaKTHBHOE
JBIDKCHHE, KOojeOaTebHOE JABIIKCHHE (3aTyXalollne M BBIHYXKICHHBIC KOJeOaHMUs ),
pE30HAHC,  BOJHOBOE  JBI)KEHHE,  OTpPaXCHHE  3BYyKa,  IPSMOJHUHEHHOE
pacnpoCcTpaHeHue, OTPaAKCHUE U TMPEJIOMIICHHWE CBETa, I[I0JHOE BHYTPECHHEE
OTpaKCHHUE CBETA, Pa3lIOKEHHE OEJIOro CBETa B CHEKTP M CIIOKEHHE CIICKTPaTbHBIX
IIBETOB, JUCTIEPCUA CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTh, BO3HUKHOBEHHE
JIMHENYATOTrO CIIEKTpa M3JIYy4YEHHUs) IO ONMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIONIUX JaHHOE (DHU3UUCCKOE SBIICHUC;

pacIio3HaBaTh MPOSIBICHNE U3YUCHHBIX (DU3MUSCKUX SBICHUN B OKPYKAIOIIEM MHUPE
(B TOM umcie Qu3MUYecKue SBJICHUS B MPUPOJIC: MPUIUBBI U OTJIUBBI, JBH)KCHUE
minaneT CoOJHEYHOW CHCTEMBl, PEAKTUBHOE JBM)KCHHE JKMBBIX OpPraHU3MOB,
BOCTIPHUSTHE 3BYKOB KHMBOTHBIMH, 3€MJIETPSACEHUE, CEMCMHYECKHE BOJIHBI, I[yHAMH,
9X0, IIBETa TEJ, ONTHUYECKHUE SBJICHUS B IMPUPOJE, OMOJOTUYECKOE JCHCTBHUE
BHJIMMOT0, YJIbTPa(PUOIETOBOTO M PEHTTCHOBCKOTO W3IyUYCHHUN, €CTECTBEHHBIMN



PaANOaKTHBHBIN ()OH, KOCMHUYECKHE JIY4YH, PAJHOAKTHBHOC M3TyUEHUE MPUPOTHBIX
MUHEpAJIOB, JCHCTBUE PATUOAKTUBHBIX WM3IyUYEHUH HA OPraHW3M YeJOBEKa), TPH
ATOM MEPEBOJUTH MPAKTHUECKYIO 3a/lady B y4eOHYIO, BBLACNATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) (PU3HUECKUX SIBICHUI;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3HUYECKHE SBICHUS, HWCIIOIb3YS
¢usnueckre BEIMYUHBI (CpeAHSsT W MIHOBEHHas CKOPOCTh Tela  IpHU
HEPaBHOMEPHOM JBWKCHHH, YCKOPEHHE, MEpeMeIIeHUe, MyTh, YIJIOBas CKOPOCTH,
CHJIa TPSHHMSI, CHJIa YIIPYTOCTH, CUJIa TSHXKECTH, YCKOPEHHE CBOOOIHOTO MaIeHus, BEC
Tella, WMITyJAbC Tela, HMITYJIbC CHIIBI, MeXaHWdeckas paboTa W MOIIHOCTS,
NOTEHIMAIbHAS ~ DHEPTrus Tela, NOJHATOrO HaJ  IMOBEPXHOCTHIO  3EMIIH,
NOTCHIIMAJIbHAS DJHEPIrHs CXKATOW TMPYKUHBI, KUHETHYECKAas DHEPTUs, IOTHAS
MeXaHW4ecKasi dHEpTUs, NMEPUO M YacToTa KoJieOaHWid, JAJTMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKAa3aTeNb MPEIOMIICHHS CPEAbl), MPHU
ONKMCAHWK TPABWIBHO TPAKTOBAaTh (PU3MUECKHI CMBICI HCIIOIB3YEMbIX BEIIMYMH,
0003HAaUeHUsT W CIUHUIBI  (U3UYECKUX BEIMYMH, HAXOAHWTh  (OPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (DM3UYCCKYIO BEJIUYHMHY C JPYTMMH BEJIWYUHAMH, CTPOUTH
rpaduKy U3YYCHHBIX 3aBUCUMOCTEH (PH3NYECKHUX BEJIUYHH;

XapaKTepH30BaTh CBONCTBA Ted, (DU3MUECKHE SIBICHHS W TPOIECCHI, HCIIONB3YS
3aKOH COXpPaHCHUS DHEPrUH, 3aKOH BCEMHPHOTO  TATOTCHHS, IPUHIUI
CYINEPIO3ULIMU CUJI, IPUHIIUI OTHOCUTENbHOCTU [ anumiest, 3akoHbl HploTOHA, 3aKOH
COXpAaHEHHUS HMITYJIbCa, 3aKOHBI OTPAXKEHUS M TPEIOMJICHHS CBETa, 3aKOHBI
COXpaHEHHS 3apsIOBOIO M MACCOBOTO YHCE MPHU SAJIEPHBIX PEaKLUiX, NMPU ITOM
JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alUCHhIBATh €ro MaTeMaTHUYeCKOe
BBIpa)KEHUE;

OOBSACHATHh (U3HUECKHE MPOILIECCHl U CBOWMCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluii  TMPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh  NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTHYECKUX IIaroB ¢ OMOPOMl Ha
2—-3 W3Y4YEHHBIX CBOMCTBa (UBUYCCKUX SBICHUN, (PU3MUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemaTe pacy€THble 3a1aud (OMUpAIOIIUEecs Ha CHCTEMY W3 2—3 ypaBHEHHUN),
UCIIOJIb3YS 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIONINE (DHU3UUYECKHE BETUYMHBI: HA OCHOBE
aHanM3a yCIOBUS 3a/lauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBISATH HEIOCTAIOIINE
WM W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYIBI, HEOOXOTUMBIC IS
pelIeHus, TPOBOAWTH pPACYETHl M OLEHUBATh PEATHCTUYHOCTH IOJYYSCHHOTO
3HaYeHUs (PU3NIECKON BEITMUNHEI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPHU TMOMOIIH (PU3HUECKHUX
METOJIOB, HCIIOJIb3ysl ~ ONMHUCAHWE HWCCIEAOBAHMS, BBIACIATh  MPOBEPSEMOE
MPEANOI0KEHNE, OIICHUBATh MPABWIBHOCTh TOPSJKA MPOBEIACHUS HCCIIECIOBAHUA,
JIeaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3yJIbTAThl HAOIIOIEHUN U OTIHITOB;
MPOBOJUTH OMNBITHl MO HAOTIOAEHUIO (U3UYECKUX SBICHUN WIN (PU3HIESCKUX
CBOMCTB Ten (WM3ydeHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXPAaHEHWS YHEPTHH,
3aBUCUMOCTh TEpHOJia KOJIeOaHWH TPYKMHHOTO MasTHHKa OT MacChl Tpy3a H



KECTKOCTH TIPY)KUHBI M HE3aBUCUMOCTh OT aMIUIMTYIbl MaJbIX KoJeOaHUH,
NPSIMOJIMHEWHOE pacIpOCTPAHEHUE CBETA, Pa3JIOKEHHE OENoro cCBeTa B CIEKTP,
U3Y4YEHUE CBOWCTB H300paXEHHsSI B IJIOCKOM 3€pKaje M CBOMCTB H300pa)KeHUs
npeaMera B coOUparolieit TuH3e, HaOM0IeHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIYYEHHUs): CaMOCTOSITEILHO COOMpAaTh YCTAHOBKY W3 U30BITOYHOrO Habopa
000pyIOBaHUs, OMMMCHIBATH XOJI OTIBITA U €r0 PE3YJIBTATHI, ()OPMYIIHPOBATH BHIBOBL;
MIPOBOJUTEL TIPH HEOOXOIUMOCTH CEPHUIO TPSIMBIX HU3MEPEHUH, ONpeesis CpeIaHee
3HaYEHUE H3MEpPSIEeMOW BeNWYUHBI (POKYCHOE paccTOsSHHE COOMpArOIIe JIMH3bBI),
000CHOBBIBaTh BBIOOpP CIIOC00a M3MEPEHUS (M3MEPUTEIIHLHOTO TPUOOpa);

MPOBOJIUTH UCCIICOBAHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHH C HCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTh TYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JIBUKEHUM 0€3 HavyaJlbHOM CKOpOCTH, Nepuoja KoieOaHWid MaTeMaTHUyecKoro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAXXECHUS CBETa OT yIJia MaJCHUS U
yria  NOpeJoMJIeHHs  OT  yIJla  TaJeHus):  IUIAaHUpOBaTh  MCCIIEIOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH pe3yJbTaThl MOJYyYEHHOMN
3aBUCUMOCTH (PU3MYCCKUX BEIIMYMH B BHJIC TaOIUI] U TpadUKOB, JEJIATh BBIBOBI 110
pe3yNbTaTaM HCCIIeIOBAHUS;

NPOBOJAUTh KOCBEHHBIC W3MEPCHHS (DH3UYCCKUX BEIMYWH (CPETHSAS CKOPOCTH M
YCKOpEHHE Tella TpHU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOIHOTO
najieHus], >KECTKOCTh MPYKUHBI, KO3PDUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHHUeCKas
pabota ¥ MONIHOCTb, 4YacTOoTa U TMEpUOJ KoJieOaHUH MaTeMaTUYecKoro u
NPYKUHHOTO MasiTHUKOB, ONTHYECKAasl CUjia COOMpAIOUIEH JIMH3bI, paJuOaKTUBHbBIN
¢oH): TIaHUPOBATH H3MEPEHHs, COOMpPATh SKCIEPUMEHTAJIBbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUSI, CIEAys MPEI0KEHHON MHCTPYKIMH, BBIUYUCISATh 3HAUYCHUE
BEJIMYMHBl M aHAJIU3UPOBATh IMOJYYEHHBIE pE3yJbTaThl € YYETOM 3aJIaHHOMN
MOTPEMIHOCTH U3MEPEHN;

coONoaTh MpaBWiIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKU M3YYECHHBIX (DU3WYECKUX MOJEJeil: MaTepuasbHas
TOUYKa, a0COJIOTHO TBEPJOE TEJNO, TOYCUHBIH HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
TJIaHeTapHas MOJIENb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPHUHIUIBI JEUCTBUS HM3YYCHHBIX NPHOOPOB M TEXHUUYECKHUX
YCTPOHCTB C OMOpPOM HAa HMX ONHCAHHWS (B TOM YHCIE: COHAOMETP, JATYUKH
MOJIOKCHUS, PACCTOSIHUSI W YCKOPEHHWs, paKeTa, 3XOJIOT, OYKH, IEePHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOJABI, CIEKTPOCKOM, JIO3UMETp, Kamepa
Bunbcona), ncnonb3ysi 3HaHUS O CBOWCTBAaX (PM3MYECKUX SBICHUNU U HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

WCIIOJI30BaTh CXEMbl W CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHYECKHUX
YCTPOUCTB, W3MEPUTEIBHBIX TPHOOPOB M TEXHOJOTHYSCKUX TPOIECCOB TIPH
pemieHnr  y4eOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI ISl TIOCTPOCHHSI
M300paxKeHUi B MIIOCKOM 3epKalie U cOOUparolle JIMH3E;



NPUBOJIUTH TpPUMEPHl (HAXOAUTh HMH(POPMALMIO O TMpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUI B IMOBCEIHEBHOW JKMU3HM A1 OOECleYeHUs
0e30macHOCTH TpU OO0pallleHuu ¢ NpudOpaMu M TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpPAaHEHHUsS 370pOBbS M COONIOACHHS HOPM DSKOJIOTMYECKOIO TOBEACHUS B
OKPYKAIOIIEU CPELE;

OCYLIECTBIISITh MOUCK HHpOpMauuu (uU3ndeckoro coaepxkanus B VHTepHere,
CaMOCTOATEIBHO (DOPMYIHPYsI MOUCKOBBIA 3alpoC, HAXOAUTh MYTH OMNPEEICHUS
JIOCTOBEPHOCTH TOJY4eHHON HWH(OpPMalMM HAa OCHOBE HWMEIOIIUXCS 3HAHUU U
JOTIOTHUTENbHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPHU  BBINOJHEHUHU YYEOHBIX 3aJlaHUd  HAYYHO-TIOMYJISPHYIO
TUTEepaTypy (PU3NYECKOro COJEp)KaHUs, CIPAaBOYHBIE MaTepualbl, PEeCypchl CETU
WnrtepHer, Bnaaerh mNpuéMaMud KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHbIE TIHCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha OCHOBE
UHPOPMAIIMK U3 HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COJEp)KAHUS, IMyOJIMYHO
NPEJICTABIISATh PE3YJIbTAThl MPOEKTHON WIIM MCCIIEIOBATEIbCKON NEATEIbHOCTH, MPU
TOM TPaMOTHO HCIOJb30BaTh H3YUEHHBIH TMOHATUHHBIM anmapat H3y4aeMoro
paznena (U3MKM W COMPOBOXAATh BBICTYIJIEHHWE TMpE3eHTaluel ¢ y4éToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B IO3HAHUHM OKPY/KAOLIEro MUpa
bu6mmoreka [{OK
11 Du3nka - Hayka 0 pHpoJe 2 https://m.eds00.ru/7f416194
bubmmoreka [{OK
12 DH3HUCCKHE BeHHHEI 2 . https://m.eds00.ru/7f416194
. bu6moreka [IOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 https://m. edsoo.ru/7f416194
Hroro mo pazueny 6
Paspnen 2. IlepBoHayasibHbIe CBEICHUS O CTPOCHUH BElEeCTBA
bu6mmoreka [IOK
2.1 Crpoenue semectsa 1 https://m.edsoo.ru/7f416194
29 JIBrrkeHre u B3aMOACHCTBHE YaCTHII 2 1 bubnuorexa [JOK
' BEIIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 https://m.eds0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoOeiicTBUE TeJl
bubmuoreka [JOK
3.1 Mexanruteckoe Jpiienne 3 https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.2 Huepuus, macea, m0THOCTS 4 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Bugpt cun 14 1 2 https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, JKHIKOCTEH M ra3oB
41 Jasnenue. [lepenaya naBneHust TBEpAbIMU 3 bubmuoreka [JOK

TCJIaMU, XUJKOCTAMHU U ra3aMH1

https://m.edso0.ru/7f416194
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bubnuoreka [IOK
4.2 JlaBaeHue xHIKOCTH > https://m.eds00.ru/7f416194
bubnuoreka [IOK
4.3 ATmocepHOE HaBCcHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 5 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Uroro no pazgeny 21
Pa3nes 5. PaGora u MomHOCTb. DHEprus
bubmmoreka [{OK
> Pabota u momsocTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [{OK
5.2 Hpoctbie mexanu3mb! > . https://m.eds00.ru/7f416194
bu6moreka [IOK
5.3 MexaHn4eckasi JHepPT sl 4 1 1 https://m.edsoo.ru/7f416194
Hroro o pazgeny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KUIACC
Kosn4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne n/n HpOTPAMMbI Beero ;(:;OTTI::""H“‘* l{?ﬁi‘iﬁ‘qem“e o0paszoBaTe/bHbIe
pecypcsl
Paznea 1. TenioBble siBJIeHUS
. bubmuoreka [JOK
11 CtpoeHue u CBOMCTBA BEIIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tenossie nponeccy! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3pes 2. DuekTpryecKkne ¥ MATHUTHBIC SIBJICHHSA
21 DNeKTpUYECKUe 3apsiibl. 3apsyKEHHBIE Tela 7 1 bubnuoreka [JOK
' M UX B3aHUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6moreka [JOK
2.2 IToCTOSIHHBIN 2NEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
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bubmnoreka [IOK
23 MarHuTHbIE sBACHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
24 DICKTPOMATHHTHAS HHAYKUKA 4 https://m.edsoo.ru/7f4181ce
Wroro mno pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KUJIACC
KoJunyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (¢ poBbIE)
Ne n/m NMPOrpaMmblI Bcero Konrpoapmpie | - Mpakruteckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznea 1. Mexannyeckue siBJeHUs
11 MexaHn4ecKoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
' OTIMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
1.2 BsanmozeiicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKombt CoXpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4decKue K0JI1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 Mexanuueckue Konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Mexauuueckue BOJHEL 3ByK 8 1 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3nes 3. DileKTPOMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJie U 6 2 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 6
Pasnen 4. CBeToBbI€ SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI PaCPOCTPAHEHUSI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI M oNTHYECKHE TPUOOPHI 6 3 bubnuoreka [IOK
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bubmuoreka [IOK

4.3 Pasnosxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41adab
Uroro no pazgeny 15
Paznen 5. KBaHTOBbBIE SABJIEHUS
bu6mmoreka [IOK
51 Hcnyckanue u moriomnieHrne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 Crpoemme aTomHOro sjpa 6 . https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-00001IaI0 1M MOAYJIb
6.1 [ToBTOpeHuUe 1 0000ImEeHNE COACPKAHUS 9 2 bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHHUE 7 KJIACC

KosnuecTBo 4acoB it DJIeKTPOHHBbIE
ara
Neni/m | Tema ypoka Beero KonTtpoJbHbie IIpakTHYeck w3ydenus uupposbie
padoTsI ue padoTsl o0pa3oBaTe/bHbIE
pecypcsl
1 ®u3nka — Hayka o npupoje. SABieHus 1
npupoil. DU3ndecKkue sBICHUS
5 MexaHuveckue, TEIIOBbIC, MEKTPHUIECKHE, 1
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 dusnyecKkre BeJIMUYUHBI U X U3MEPEHUE 1
VYpok-uccnenoBanue "M3mepenue remnepaTypbl
4 IIPY IOMOIIN KUAKOCTHOTO TEPMOMETPA U 1 1
JATYMKA TEMITEpATyphl"
Kak ¢usuka u npyrue ecTeCTBEHHbIE HAYKH
5 M3y4YaroT mpupoay. EcrecTBeHHOHAYYHBIA METOT 1 bubmuorexa [JOK
no3Hanus. Onucanue GU3NIECKUX SIBICHHH C https://m.edsoo.ru/ff09f72a
ITOMOIIIBIO MOJEIIEN
Ypok-uccnenoanue "[IpoBepka runoTesbl:
5 JaIbHOCTH MOJETa MIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM O0JIblIIE, YeM OoJIbIlIe
BBICOTA ITyCKa"
7 Crpoenue BemecTBa. OMbITHI, J0Ka3bIBAIOIINE 1 bu6mmoreka [IOK
JIMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBY>KEHUE YaCTHII BEIIESCTBA 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OnbIThI 10 HAOIIOACHUIO 1 1
TEIJIOBOTO PACHIUPEHHUS T'a30B»
10 ArperatHble COCTOSIHHSI BEIlIeCTBa 1
3aMMOCBS3b MEXK]Iy CBONCTBAMU BEILIECTB B
B
11 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX 1 bubnunoreka [JOK
ATOMHOMOIJIEKYJIAPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
12 Mexanuueckoe ABuxkeHue. PaBHoMepHOeE U 1 bubnunoreka [JOK
HEPaBHOMEPHOE ABIKEHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Ennnuiel ckopoctu 1 bubnuoreka [IOK



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

bubmuoreka [JOK

14 Pacter myrH u BpeMCHH JBHKCHHA https://m.edsoo.ru/ff0a0ae4
WNuepuusa. 3akon unepiun. Bzaumoaericteue ten
15 Kak lI')[HI/IqI/IHa I/ISMGHGI:III/IIH CKO OCTI/IHBI/I)KGHI/ISI bubmorexa [TOK
p p A https://m.edsoo.ru/ff0a0c10
Tel
[TnoTHOCTH BemecTBa. Pacuer maccol u o0beMa bubnuorexa [JOK
16 .
TeJla 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenencHue
IUIOTHOCTH TBEPAOTO TEJIa»
bubmmoreka [IOK
" n
18 Pemenue 3agau no reme "[InoTHOCTH BeniecTBa https://m. edsoo.ru/ff0al23c
19 Cura KaKk XapaKTepUCTHKa B3aMMOICHCTBUS TEll.
Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «/3y4eHune 3aBUCUMOCTH
20 pactshxerus (aedopMarin) IpyKHHBI OT
MPUIIOKEHHON CHJIBI»
21 Asnenune tarorenus. Cuma TsSHDKECTH
CBs13b MEX1y CWIION TSYKECTH U MaCCOM Tela.
22 Bec Tena PiZIICHI/IG 3agad o teme "Cuna bubmrorexa [JOK
" A https://m.edsoo.ru/ff0a1778
TSXKECTH
Cuta TSKECTH Ha IPYTruXx IUIaHeTax. bubnunoreka [JOK
23 _
DuU3NYECKUE XAPAKTEPUCTUKH TIJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Msuepenne cuit. Jlunavomerp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al1778
26 CrnoxeHue AByX CHUJI, HAIPABJICHHBIX 110 OJTHOM bubnunoreka [JOK
npsiMoi. PaBHOieiicTBYO1IIAs CUIT https://m.edsoo.ru/ff0ala70
27 Pemrenne 3agau no reme "PaBHonelicTByromIas
cun"
28 Tpenue ckoybxeHUs U TpeHue nokosi. Tpenue B bubnunoreka [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTopnas pabora «3yueHne 3aBUCUMOCTH bubnuorexa [IOK

CHJIbI TPCHUS CKOJILXKCHUS OT CHUJIbI JABJICHUS U

https://m.edsoo.ru/ff0alcc8
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XapakTepa COMPUKACAIOIINXCS MOBEPXHOCTENY

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOJICHCTBYIOIIEH CHIIBI
Pemenne 3agau no remam: «Bec Temay,

31 «['padmueckoe n3zobpakenne cum», «CHITBI», BH6J.IHOTeKa LIOK
«PaBHOEHCTBYIOMAT CHI https://m.edsoo.ru/ff0alde0
KonTtposnpsHast paboTa o temam:

30 «Mexannyeckoe JIBHKCHHEY, «Macca,

IJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n300paxkeHue cun, «CUITbD»

33 JaBnenue. CriocoObl yMEHbIIEHUS U bubnuorexa [JOK
YBEJIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiienue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT bubmuorexa [JOK
00BbEMa, TeMITepaTyphl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBieHus: TBEPABIMU TEIaMHU, bu6moreka [IOK
SKUIKOCTSIMH U ra3amMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHne B )XUIKOCTH U T'a3e, BRI3BAHHOE bubmuorexa [JOK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlaBieHue B )KUIAKOCTH bubmuorexa [JOK
u raze. 3akoH [Tackams» https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970

39 IM'uapaBnuueckuii mpece BH6J.IHOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manometpsl. [TopirHEeBO KU IKOCTHBIN HACOC
Atmocdepa 3emmnu. [IpudnHbl CylecTBOBaHUS

a1 BO3IYIITHOM 0007109KK 3eMiTu. 3aBUCUMOCTD bu6mmoreka [JOK
aTMOC(hEpHOTO JIaBJICHHS OT BBICOTHI HaJl https://m.edsoo.ru/ff0a2b5a
ypOBHEM MOpSsI

bu6mmoreka [JOK

42 Bec Bo3nyxa. ATMocdepHoe JaBieHne https://m.edsoo.ru/ff0azbsa

43 N3mepenue armoceproro aaBieHus. OnbIT bubnunoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTh aTMOC(EpPHOTO IaBIEHUS OT bubnmoreka [JOK

BbICOTBI HAJl YPOBHCM MOpPs

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a1de0
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

bapomerp-anepon. AtMocdepHoe 1aBIeHUE Ha

bubmuoreka [JOK

45
pPa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3a1au o teme "ATmocdepHoe
nasienue"
47 JlelicTBrE )KUJIKOCTHU M Ta3a Ha MOTPYKEHHOE B bubnuorexa [JOK
HUX TeJI0. ApXuMeI0Ba cuja https://m.edsoo.ru/ff0a3276
Jlaboparopnas padora «OmnpeneaeHue
48 BLITaJII)KHBEIOmepﬁ CHJIBI z{efll)cﬁs IIEH HA TEJIO 1 bubumorexa [IOK
i yio ’ https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKHJIKOCTbH)
Jlaboparopnas padora o teme «lccnemoBaHue
49 3aBI/ICII)/IMO(I:TI/I Bgca Teja B BOJIE OT 06Léilaa 1 bubmorexa LIOK
o https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TEJIa»
bu6moreka [IOK
50 IInaBanue te
JlaBatue el https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas padota "KoHcTpynpoBaHue
51 apeoMeTpa I KOHCTPYUPOBAHUE JIOJKU U 1
omnpeaesneHue e€ rpy3onoabEMHOCTH "
Pemenne 3amau no temaM: «IInaBanne cynos.
52 Bosng OHH;aHI/IC» «/JlaBaeHue TBE ,Z[BIz](HTeJ'I bubunorexa LIOK
yX - i p ’ https://m.edsoo.ru/ff0a3654
JKHIKOCTEN U Ta30B»
bu6mmoreka [JOK
53 Me e 3]
XaHuHeckad pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
54 M .E
OHHOCTD. EAMHIIBT MOIHOCTH https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME MO JIeCTHUIE"
56 IIpocTteie Mexanu3Msbl. Peiuar. PaBHoBecue cun
Ha pblyare
KontponbHas padoTa o teme «JlaBienue
57 TBEPABIX TN, )KUAKOCTEH U ra30By» /
Bcepoccuiickas mpoBepouHasi paboTa
PesepBHsblii ypok. PaboTa ¢ TekcTaMu 110 TEME
58 «Z[a]fJ'IeHI/Ie ¥Bpé JIBIX TEJ, )KUIKOCTEN U Ta30B» / bubmiorexa HOK
N P i https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickast mpoBepouHas pabota
59 Pbluaru B TeXHHKe, OBITY M IPUPOJIE. 0.5 bubnuoreka [IOK
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Jlaboparopnas pabota «lccrnenoanue ycnoBuit https://m.edsoo.ru/ff0a478e
paBHOBECHS pbIUara
60 Pemrenue 3aaau o reme «YcClIoBuUsl paBHOBECUS 1 bubnmoreka [JOK
phIyara https://m.edsoo.ru/ff0a48a6
KoadduuueHT mose3Horo necTBus MEXaHU3MA.
61 Jlaboparopuas padota «3mepenue KI1/] 1 0.5
HAKJIOHHOM TIJIOCKOCTH
62 Pemenne 3amau no teme "Pabora, MOITHOCTD, 1 bubmmoreka [{OK
KIId" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sHeprust. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIMAJIbHAS] SHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHSI MEXaHHUYECKOW SHEPTrUr 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
65 "OKCIIEpUMEHTAIIBHOE ONPEIEICHUE N3MEHEHMS 1 1
KMHETUYECKON Y OTEHIIMAIBHON SHEPTUN TTPH
CKaThIBAHHMHM TeJIa IO HAKJIOHHOW MIJIOCKOCTH"
66 KontponbHas padota o teme «Paborta u 1 1
MOIIHOCTh. DHEPT U
67 PesepBHbIil ypok. PaboTta ¢ Tekctamu o teme 1 bubnuoreka [IOK
"MexaHnuyeckoe IBUKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme
68 n n l
PaboTa. MomHocTs. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KUIIACC
KoaunvecTBo yacoB JJIeKTPOHHBbIE
Ne Hara undponbie
u/n Tema ypoka Beero KoﬁnTpom,m)le HpﬁaKaneCKne W3ydeHHsi  00pa3oBATEbHbIE
padoTsI padoThbI pecypes
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKOM TeOpUu U uX ogLITgHe bubmiorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPXKICHUS
2 Macca u pa3Mep aToMOB B MOJIEKYII
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Mogenu TBEpAOTO, )KUAKOTO U

bubmuoreka [JOK

3 ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOUCTB TBEPAOTO, KHUJIKOTO
4 ra3000pa3HOro COCTOSHUH BEIIeCcTBa Ha
OCHOBE IOJIO)KEHUI MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannnueckue u amopgdHsble Tena bubmiorexa HOK
P p https://m.edso0.ru/ff0a5800
6 CMaumnBaHue M KanWUISIPHOCTb. bubnnorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciMpeHue U CxKaThue bubmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBFKCHUS YaCTHUII
9 Buyrpennsis sueprusi. CriocoObl N3MEHEHHS bu6moreka [IOK
BHYTPEHHEUN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buaer Tenmonepenaun bubmiorexa LIOK
p https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenmus "[Ipaktudeckoe
11 anonbzol?;HII)/Ie fenJIOBII,)Ix CBOMCTB BEIIIECTB bubmorexa LIOK
m " https://m.edsoo.ru/ff0a65c0
Y MaTepHUasIoB B IEJISIX YHEPTOCOCPEIKEHUS
12 KoaunuectBo TemnoTel. Y aenbHas bubnmuoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIUIOBOTO OajlaHca. bubnuoreka [JOK
TennooOMeH U TETUIOBOE pPaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padorta "HcciaenoBanue
14 }IBJ'IeIfI/IH TEHJIO(?6M€H8. npu CM§MHBaHHH Eubmiorexa TOK
o Ha 1ip " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsTYeH BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXO0IUMOTO
15 JUIS HarpeBaHUS TeJa U BBIIEISIEMOTO UM
MIPH OXJIAXKJICHUU
JIabopatopHas pabota "OnpezeneHue bubnuoreka [IOK
16 > n X
YAENBbHOM TEIUIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBaA. Y IelbHas TEIIoTa bu6nmoreka [JOK

CrOpaHus

https://m.edsoo.ru/ff0a7b5a
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IInaBnenue u oTBepAEBaHUE

18 KPUCTALUIMYECKUX Tel. Y IeJbHas TEIJI0Ta Eubmorexa LTOK
P : https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaboparopHuas padota "Onpenernenue bubmmoreka [JOK
YACJIBHOM TEIJIOTHI TIJIaBICHUS Jibjaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaH¥e U KOHJICHCAIHS. bubnuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TeniaoTa
21 apooOpa3oBaHus U KOHJICHCAIIUH. bubnuorexa [JOK
3aBUCUMOCTD TEMIIEPATyPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO TaBJICHUS
Brnaxxnocts Bo3ayxa. JlaboparopHas padora
22 "Onpenenenue gﬁocmenﬁ{oﬁinamﬁocm bubumorexa LIOK
P N https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenue 3agau Ha onpeeneHne BIaXKHOCTH
BO3/IyXa
[TpuHtIHIEI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CrOpaHus
o5 KIIJI TenmoBoro auratens. TemnaoBeie bubmuoreka [JOK
JIBUTATEJIM U 3alIATA OKPYKAIOIIECH cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUN
B TEIUIOBBIX IpoIleccax
[ToaroToBka Kk KOHTPOJIBHON pabOTE IO TEME
27 "TGI:'IJ'IOBBIC }IBJ'ICHI/I}IID I/ISMCHCI:{I/IG Brbmaoreka LJOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BEIIECTBA
KonTpoibHas padota o teme "TemnaoBsie
28 ;IBJIerI/m I/IsMgHeHHe arperaTHbIX COCTOSIHUMA Eubmiorexa TOK
',, p https://m.edsoo.ru/ff0a86ae
BeIlleCTBA
29 OnexTpusanus Ten. J[Ba poga
AIIEKTPUYECKHX 3aPSI0B
30 VYpok-uccnenoBanue "IneKTpU3aLus TEI
WHIYKIHEH U TPU COMPUKOCHOBEHUH"
31 B3aumoeiicTBue 3apsKeHHBIX Tell. 3aKOH bubmuoreka [JOK

Kynona

https://m.edsoo.ru/ff0a87e4
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OnexTpuueckoe nojue. HampsokeHHOCTh

bubmuoreka [JOK

32 ANEKTpUYEeCcKOro moJs. [IpuHimun § https://m.edsoo.ru/ff0agaca
CYIIEPIIO3UIINU JIEKTPUUECKUX TT0JICH
33 Hocurenu snekrpruyeckux 3apsiaos.
DneMeHTapHbIi 3apsa. CTpoeHne aroma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpPAHEHUS JIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TpUMEHEHUE CBOMCTB bubnuorexa [JOK
AIEKTPUYECKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUM TOK, YCIIOBHS €T0
36 c CCE“BOB&HI/I?I I/ICT(}),‘IHI/IKI/I bubmorexa [JOK
yim : https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JleficTBUSI DEKTPUIECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JleiictBue
38 AIIEKTPUUYECKOTO TOJISI Ha TTPOBOTHUKH U 1
JUAIEKTPUKHA"
39 DJIEKTPUYECKHUI TOK B MeTajulax, )KUIAKOCTIX bubnuoreka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna Toka. JlabopaTopHas pabora bubnuoreka [JOK
41 n n 0'5 .
H3Mepenne u peryinmpoBaHue CUIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsKeHue. BoiabT™merp.
42 Jla6o I:lTO Hast a6o$a "Uzmepenue u i 0.5 Eubmrorexa TOK
paToptas p ,? ' https://m.edsoo.ru/ff0a%e14
pEryIupoBaHUE HAMPSKCHUSI
ConpoTuBieHHE MPOBOAHUKA. Y I€TBHOE bubnunoreka [JOK
43 _
COIIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
AIIEKTPUYECKOTO COMTPOTUBIICHHUS bubnnoreka [JOK
44 1 _
MIPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAI1 https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana”
3aBUCUMOCTD CHJIBI TOKA OT HaIPSHKCHHUS. bubnuoreka [JOK
45 -
3akoH Oma Juisl y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
46 JlaGopaTopnas pabdora "HccnenoBanue 1 bubnuorexa [IOK

3aBUCHMOCTHU CUJIBI TOKA, UAYHICTO YCPC3

https://m.edsoo.ru/ff0aa04e
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PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA H
HaIpsDKEHUs Ha pe3uctope”

IlocnenoBaTenbpHOE U napajjicJIibHOC

47
COCIMHEHUS IPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka npapuiia
48 CJIIOKEHUS HANIPSHKEHUN MpH bubnuorexa [JOK
MOCJIEIOBATEIIBHOM COEMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlabopaTtopHnast pabota "IIpoBepka mpaBuia
49 JUTSt CEIJ'II)I IT)OKafI 1 T1a aHJP;CHB§OM P bubmorexa [JOK
P p " https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3a1ay Ha npumMeHeHue 3akoHa Oma bubnuorexa [JOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH ANIEKTPUUECKOTO TOKA. bubmuorexa [JOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
paboThl ¥ MOIIIHOCTH AJIEKTPUYECKOTo ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIETH B MMOTPeOUTENn
53 KT pnqecxoﬁ ;i{e TUU B 6II)>IT KopoTtkoe bubmorexa LOK
p p Y- op https://m.edsoo.ru/ff0ab660
3aMBbIKAaHUE
54 ITocTostHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
55 Ypok-uccnenoanue "N3yuenue nonei bubnnoreka [JOK
MOCTOSIHHBIX MarHuToRB" https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe 1nojie. MarauTHoe nose 3eMIn U bubnmuoreka [JOK
€ro 3HaueHue I *KU3HH Ha 3eMiie https://m.edsoo.ru/ff0acOba
IToaroroBka K KOHTPOJILHOM paboTe MO TEME
57 "DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tela bubnunoreka [JOK
U ux B3aumoaenctsus. I10CcTOSIHHBIH https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUN TOK"
KonTponpHas pabota no Teme
"DnexkTpuuecKkue 3apsabl. 3apssKeHHBIE Tena
P 1© 3apAR P N bubmuoreka [JOK
58 U UX B3auMoieucTBUs. [locTOsTHHBIN _
N " o https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas
poBepoyHasi paboTa
59 PesepBHblil ypok. PaboTta ¢ TekcTamu mo bubnuoreka [IOK
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teme "I10CTOSAHHBIN dNeKTpUYeCKUid TOK" /
Bcepoccuiickas mpoBepoyHasi paboTa

https://m.edsoo.ru/ff0acdc6

OmnsiT Dpcrena. MarautHoe noJie

bubmuoreka [JOK

60 DIIEKTPUUECKOr0 TOKa MarHuTHOE OJIE 1
P https://m.edsoo.ru/ff0acld?
KaTYIIKUA C TOKOM
IIpnMeHeHne 2IIEKTPOMArHUTOB B TEXHUKE.
61 H£6o aTopHas a6£Ta "U3yueHue aeicTBUs 1 0.5 bubmmorexa [JOK
patopHas p i " ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TI0JISI HA IPOBOJIHUK C TOKOM
DNeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnons30BaHue dIeKTPOABUATATEIEH B
62 TEXHUYECKUX YCT OP'IC”IF)BSX ¥ Ha TPAHCIIOPTE 1 Bubmiorexa LIOK
yerp " P pre. https://m.edsoo.ru/ff0ac86c¢c
JlabopaTtopHnas pabdora "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTPOABUTATEINS "
63 OnbiTel @apajnes. 3aKOH JIEKTPOMarHUTHOM 1
naaykiuu. [Ipasuno Jlenna
OnekrporeHeparop. CocoOsl MoTydeHUs
64 ANEKTPUIECKOI IHEPTUU. DIEKTPOCTAHITUN 1
Ha BO300OHOBJISIEMBIX HCTOYHUKAX SHEPTUU
65 [ToaroroBka K KOHTPOJIBHOM pabOTe MO TeMe 1
"DNeKTpUYECKUE U MarHUTHBIE ABJICHUSA"
KontponbHas padoTa o teme bubnnoreka [JOK
66 " " 1 1 .
DJIEKTPUYECKUE U MATHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
PeseprubIit ypok. PaboTta ¢ TekcTamu 1o bubnuoreka [JOK
67 n n l .
TeMe "TemoBble ABJICHUSA https://m.edsoo.ru/ff0acc5e
68 PeseprubIit ypok. PaboTta ¢ TekcTramu no 1
TeMe "MaruuTHbI€e SIBJIEHUSA"
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
9 KJIACC
KoanuecTBo 4yacos DJIEeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO; TPOIbHbIE HpﬁaKanecxne u3yuyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTsbI pecype
1 Mexanuueckoe JABuxkeHue. MartepuanbHas 1
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TOYKa

2 Cucrema orcuera. OTHOCUTEITLHOCTD bubmuoreka [JOK
MEXaHUYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TIPSIMOIMHEWHOE IBIKEHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NIPSIMOJIMHEWHOE ABUKEHUE.
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMOIMHENHOE PAaBHOYCKOPEHHOE bubnnorexa [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JABMKEHHUS. [ paduk
CKOPOCTHU
Jlab 6ota "O
;| s o Orpeieme o 0K
ycKop PH PaBHOYCKOD " https://m.edsoo.ru/ff0adb18
JBIDKEHHH 10 HAKJIOHHOM IJIOCKOCTH
8 CobOoauHoe nmanenue ten. OnsiTel annnes
PaBHOMeEpHOE €HHE 110 O OCTH.
o | Domoweonoc mmeme o oo Bumorea 110K
’ https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 L{eHTpOCTpEMHUTEIIBHOE YCKOPEHHE
N bubnuorexa [JOK
11 [TepBrrii 3akoH HeroToHa. Bektop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [JOK
PaBHOielicTByOIIIAs cCHJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3uius cui Eubmiorexa TOK
) https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha mMprUMEHEHUE 3aKOHOB bubmuoreka [JOK
Hprorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyrocru. 3axou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agay o teme «Cuma ynpyroctu
JIabopatopHas pabota «Onpenenenue bubnuoreka [IOK
17 _
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cuna tpeHus bubmuoreka [JOK

https://m.edsoo.ru/ff0af738
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bubmuoreka [JOK

1 P

9 emieHue 3aaad no reMe «Cusa TpeHus» https://m.edsoo. ru/ff0afa26
JlaboparopHuas padota "Onpenenenue bubnmoreka [JOK

20 " .

Kod(pHIHEHTa TPEHHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akonsl HeroToHA. bubmmoreka [{OK

21 " .

Cuna ynpyroctu. Cuna TpeHus https://m.edsoo.ru/ff0afb8e

22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTCHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koupepenius "JIBuKeHUE TENT BOKPYT

23 rpaBUTaliMOHHOTO HeHTpa (CoHeuHast
cuctema). ['amaktuxu"

Pemenue 3amgau mo reme "Cuta TsbKeCcTd U bubnuorexa [JOK

24 "
3aKOH BCEMHPHOTO TATOTEHUS https://m.edsoo.ru/ff0af5f8
[IepBas kocMu4eckasi CKOPOCTb. bubnuoreka [IOK

25 .

HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHON TOUKHY.

26 AGcomroTHO TBEpIOE Teno. PaBHOBecHe bubnuoreka [IOK
TBEPAOTO TeJa C 3aKPEMIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpameHus. MomeHT cuibl. L{eHTp Tshkectn
PaBHOBeCHE MaTepuaIbHON TOYKH.

27 AoGcomroTHO TBEpIOE Teno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEMIEHHONW OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TsbkecTn

28 Pemenne 3agau mo teme "MOMEHT CHIIBL. bubnuorexa [JOK
Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHON paboTe MO TeMe

29 "ngaHquCKoe Bﬁ)KeHI/Ie b Bubmzorexa LIOK

N e " ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTposbHas pabora no Teme
30 "MeX];HI/IquK(E)e BI)KCHHE bubmiorexa LIOK
N ® " ' https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
Nmnynse Tena. UMnynbe cuibl. 3aK0H
31 COX ZHGHI/I}I HMIT JIBZa Yupyroe u bubmiorexa LIOK
P yibed. Ipyr https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOJICHCTBHE
32 Pemenue 3aaau no Teme "3akoH cOXpaHEHHUs bubnuoreka [IOK
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uMmIyisca'

https://m.edsoo.ru/ff0b096¢

Ypok-koH(pepennus "PeakTuBHOE IBIKEHUE

33 "
B MIPUPOJIC U TEXHUKE
bubnuorexa [JOK
34 MexaHnndeckasi paboTa U MOITHOCTh https://m.e dSO(])_.[ru 1F0b0as4
35 PaboTa cuibl TSDKECTH, CHITBI YIIPYTOCTH U bubnuoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpenencHue
36 paboOTHI CHIIBI TPEHUS TIPH PaBHOMEpHOM
JBIKEHUU TeJIa TI0 TOPU30HTAIBHOM
TTOBEPXHOCTH»
37 Cas3b sHepruu U padoTsl. [loTeHnanbHas
SHEPTUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlabopaTtopHas paborta «3ydyeHne 3akoHa bubnuoreka [IOK
COXpPAHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojieOaHus. BeiHyK1eHHBIE bubnuoreka [JOK
Kojebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyeCcKui U MPY>KUHHBIA MasiTHUKH
4 omeGammit o mecroc mpywmy  accen Butmorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHue 3HePrur MpU MEXaHUYECKUX
KoJieOaHusIX
P I — Butmiotexa LIOK
MASTHIKY https://m.edsoo.ru/ffOblaec
s JIabopatopHas pabota «IIpoBepka § Butmiorexa LIOK
HE3aBHCHMOCTH Tepro/ia KoyeOaHuii rpysa,

IOABCIICHHOT'O K HUTHU, OT MACChI I'py3a»

https://m.edsoo.ru/ff0b197a
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Mexaunueckue BoiHbl. CBOWCTBA

48 MexaHu4ecKux BOJH. [IpogonbHbie 1 buGmuorexa LIOK
P https://m.edsoo.ru/ffOb21fe
MOTEPEYHbBIC BOJIHBI
49 Ypok-koH(pepeHmus "MexaHUu4eCKHE BOJTHBI
B TBEPIoM Teie. CelicMudeckue BOJTHBI"
50 3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccienoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"
52 I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC
Ypok-koHpepenius "YIbTpa3sByK U bubnuorexa [JOK
53 " .
nH(}pa3BYK B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
54 "3aK0HBI COX aHeHI/iI Mexalfnqecxne bubunorexa LIOK
P " https://m.edsoo.ru/ff0b25f0
KoJIeOaHUsI U BOJTHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHN4eCcKue KoJaeOanus u
BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
56 _
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AIIEKTPOMATrHUTHBIX BOJH
Ypok-koupepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnosib3oBaHue bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Vpok-uccnenosanue "3yyeHne cBOICTB
59 3J1peI<T OMAarHUTHBIX BOHHY:)I MOMOUIBIO bubmiorexa LIOK
p " https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TesiepoHa
60 Pemenue 3a1ay Ha onpeesieHne 4acTOThl U
JUIMHBI DJIEKTPOMarHUTHON BOJIHBI
ONeKTpOMarHuTHasl IPUpPOAA CBETA. bubnuoreka [IOK
61 o .
Ckopoctb cBeTa. BoHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku csera. [IpsamonnHeitHoe
P bu6mmoreka [JOK
62 pacrnpocTtpaneHnue cBeta. 3atMenust CosHLIA U

JlyHbI

https://m.edsoo.ru/ff0b3658
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3aKoH OTpake€HUs cBeTa. 3epkaja. Pemenue

bubmuoreka [JOK

63 3a/1a4 Ha IPUMEHECHNUE 3aKOHA OTPAKCHHUS https://m. edsoo.ru/f0b38cA
CBETa
64 [Ipenominenue cBera. 3aKOH MPETOMIICHUS bubnuorexa [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAXKEHUE CBETA.
65 I/ICHOJII)?;OBZIII:/IG HOJIHOIE) BHYTPCHHETO bubnmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXCHHSI B ONTHYECKUX CBETOBOAX
JlabopaTtopHnast padorta "HcciaenoBanue
66 3aBUCHUMOCTH yIJIa MPETOMIICHHUS] CBETOBOTO
Jy4a OT yIJia MaJieHusl Ha rpaHule "Bo3IyX-
cTexno""
VYpoxk-koupepennus "Mcnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIun3bl. OnTHYECKast CHyIa JIMH3BI https://m. edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuil B TMH3aX bubmrorexa [JOK
p p https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
70 dhoxk EHOFE aCETOHHI/ISI " oI;[TII[/IquKoﬁ CHJIBI bubmrorexa [JOK
M E " https://m.edsoo.ru/ff0b4206
coOuparoIei JTUH3bI
Ypok-koudepennus "OnTuyecKkue JMH30BbIC bubnuoreka [JOK
71 " :
pruOOPbI https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmiorexa LIOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "edextsl 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue 6enoro cseta B criekTp. ONbITHI
74 Herotona. CnoxxeHue CexT aJ'IBHBII)X I[BETOB bubmiorexa [IOK
) p ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JIabopatopHas padota "OnbITh O
75 Pa3IokKEHUI0 OENIOro CBeTa B CIIEKTP U bubnunoreka [JOK

BOCITPUATHIO LIBETA [TPEIMETOB IPU UX
HaOJII0/IEHUH Yepe3 BETOBbIE (PUILTPHI"

https://m.edsoo.ru/ff0c0e2a
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VYpoxk-nipaktukym "BoiHOBBIE CBOWCTBa

76 CBETa: AUCIIepCHsl, UHTEpPEePEHITUS U
mdpakiys’”

77 OmnpiTel Pesepdopaa u muranerapHast MoJieIb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Mogens atoma bopa

79 Hcnyckanne u MorJIONEHHE CBETa AaTOMOM. bubmmoreka [{OK
KBantsl. JInHeiuaTbie CIEKTPBI https://m.edsoo.ru/ffOc144c

80 VYpoxk-nipaktukym "Habmonenue ciekTpoB bubnuorexa [JOK
HCITyCKaHus" https://m.edsoo.ru/ff0c1550

81 PanyoakTHBHOCTE U €€ BUJIBI bubmorexa [JOK

https://m.edsoo.ru/ff0c1672

82 Crpoenne atomHoro sapa. Hykimonnas bubmuorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac

83 PagnoakTiBHBIE TpeBparnieHus. M30Toms bubmiorexa HOK

https://m.edsoo.ru/ffOclald
Pemenne 3agau o teme: "PagnoakTUBHEBIC bu6mmoreka [IOK

84 ]
npeBpaiieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepnon momypacnana

86 Ypok-koudepennus "PagnoakTuBHbIC bubnuoreka [IOK
W3JIyYEHHUS B PUPOJE, MEUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
SnepHbie peakuuu. 3aKOHbI COXPaHEHUS bubnuoreka [JOK

87 ]
3apsiJ0BOTO U MacCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX si7iep. CBsA3b MACChI bubnuoreka [JOK
Y SHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "Snepueie peakuuu'

90 Peakuu cuHTE3a M IETICHUS A€Ep. bu6mmoreka [JOK
Uctounuku suepruu CoHIA U 3BE3 https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHuus "SAnepHas sHepreTUKa.

91 JIeNCTBHS paJlOaKTUBHBIX U3Iy4YE€HUN Ha
JKUBbIE OPraHU3MbI"

[ToaroToBka K KOHTPOJKHOU paboTe MO TeMe
92 "DIeKTPOMAarHUTHOE MOJIE. bubnuoreka [IOK

DneKkTpoMarHuTHbI€ BOJIHBL. KBaHTOBBIE
SIBJIEHUS"

https://m.edsoo.ru/ff0c223e
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KonTtponsHas pabota o Teme
"DJIeKTpOMAarHUTHOE TIOJIE.

93 1
DNeKTpOMAarHUTHEIE BOJHBL. KBaHTOBBIC
siBJICHUS "
94 [ToBTOpenue, o600meHue. JlaboparopHbie 1 1 bubnuorexa [JOK
paboTsI 1o Kypcy "B3anMoneiicTBue Ten" https://m.edsoo.ru/ff0c245a
IT .P
95 aoc]?{Tec’)rI:})IfII:(/I EI:I’ zfsg:fgg:ljmxeg e:;’l ?10 TEeMe 1 bubnmorexa LIOK
}? " A https://m.edsoo.ru/ff0c2572
TennoBsle mpoueccsl
[ToBTOpenue, 0606menue. Pemenue
bubmmoreka [IOK
96 pacUeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME 1 .
" on https://m.edsoo.ru/ff0c2a22
KII/] TennmoBbIX ABUTATENEH
[ToBTOpenue, o6obmenue. Pemenne BuGmorexa LIOK
97 pacUETHBIX M KQaY€CTBEHHBIX 3a/1a4 10 TEME 1 .
" " https://m.edsoo.ru/ff0c2b30
KII/] snexTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlaboparopHsie 1 1 bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbIC sBIICHUS" https://m.edsoo.ru/ff0c2c52
99 THe(I):(g:TTZf/I?EE, Toei/loe6 %Z?(iibfzngigeHﬂﬂ B 1 bubmrorexa [JOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, o6o6menue. Paborta ¢ 1 bubnuoreka [JOK
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI OCHOBHOI'O OBIIET'O

OBPA3OBAHUA
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HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

Pas3iinvaTh ABJICHUS IO OMMUCAHUIO UX XapPaKTCPHBIX CBOMCTB 1 HAa OCHOBE OIIBITOB,

JIEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SBIICHUE

1.3

pacrno3HaBaTh MPOSBICHHE H3YYEHHBIX (U3MUYECKUX SIBICHHH B OKpYXKaIOLIEM
MHpE, B TOM uucie (u3nueckue sBICHUS B MPUPOJE, NMPH 3TOM IEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B YueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMICTBA

(mpu3Haku) PU3NUECKUX SIBICHUM

1.4

OTHCHIBaTh M3yYCHHbIE CBOWMCTBA TeNl M (DU3UYECKUE SIBICHUS, HCIONb3YS
(¢u3nyeckue BETUYMHBI, MPU ONMHCAHUU TPABUIBHO TPAKTOBATH (PUIUUECKHUI
CMBICTT HCIIOJIb3YEMbIX BEJIIMYMH, WX OOO3HAYEHMsS] W EIUHUIBl (U3NYECKUX
BEJIMYMH, HAXOAUTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMUHHY C
JIPYTMMHU BEIMYUHAMH, CTPOUTH IpapUKu W3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX

BCIIMYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SIBICHUS U MPOLECCHI, UCHOIb3Ys
U3yYEHHbIE 3aKOHBI, MPH ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H

3aIllUCbIBATh €0 MATCMATHYCCKOC BBIPA’KCHUC

1.6

OOBICHATH (PU3UYECKUE SIBJICHUS, IPOLIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil IMpakTHUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATH
IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUTh OObsCHEHHE U3 | — 2 JIOrMYecKux
maroB ¢ omopoil Ha 1 — 2 H3y4eHHBIX CBOWCTBA (U3NYECKUX SIBJICHUM,

(I)I/ISI/ILIGCKI/IX 3aKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

pemath pacy€THele 3aaud B 1 — 2 nelcTBUS, UCNOJB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBalOIIME (PU3MUECKUE BETUYMHBL: Ha OCHOBE aHajiM3a YCJIOBHS 3aJauu
3aMUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKUE BETUUYUHBI B (POPMYIIBI
U TIPOBOJAWUTH pacué€Thl, HAaXOJUTh CHpPAaBOYHBbIC [aHHBIE, HEOOXOIUMBIE JUIS

peuicHrud 3ada4, OLICHHUBATb PCAIUCTHYHOCTDb HOHy‘-IGHHOﬁ (bH3H“ICCKOfI




BCIINYMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBHIE MOXHO PELIMTh NPH MOMOLIM (PHU3HMUYECKUX
METOJI0B, B OIMCAHUM HCCIEAOBAHUS BBIJIEIATH IPOBEPSEMOE IMPEIIIOIO0KEHUE
(rumotesy), pa3nuuaTh U MHTEPIPETUPOBATH MOJIYUYEHHBIN PE3yJabTaT, HAXOAUTh

OIINOKHU B XO0J€ OIIbITa, A€JaTb BBIBO/JBI 110 €T0 PE3yjibTaTaM

1.9

IPOBOJMTH OIBITHl TIO HAOMIOACHHUIO (DU3UYECKHUX SIBICHHA WIH (U3HUECKUX
CBOUCTB Tel: (OPMYTUPOBATH TIPOBEPSICMBIC MPEANIOIOKCHHS, COOUpPATh
YCTAaHOBKY U3 TMPEIIOKEHHOTO OOOpYyIOBaHHUsA, 3alUChIBaTh XOJ OIbITa U

(hopmMyIUpOBaTh BBIBOIBI

1.10

BBIINIOJIHATE MNPAMBIC H3MCPCHUSA C HUCIOJb30BAHHMEM aHAJIOTOBBIX U III/I(l)pOBBIX
puOOPOB, 3alUCHIBATh MOKa3aHUs MPUOOPOB C YU4ETOM 3aJAaHHON aOCOJIFOTHOU

MIOTPEIITHOCTH U3MEPEHUN

1.11

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (DU3MYECKON BEIUYUHBI OT
JIPYrol C HMCIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, Y4aCTBOBATh B ILUIAHWPOBAHUU
y4eOHOTr0 HCCieIoBaHus, cOOMPaTh YCTAHOBKY U BBIMOJIHATh U3MEPEHUS, CIeayst
MPEeII0OKEHHOMY IUIaHy, (UKCHPOBAaTh PE3YJbTaThl MOJYYEHHOW 3aBUCUMOCTHU
(¢u3nuecKux BEIMYMH B BHUJAE MNPEIIOKEHHBIX TaOIUIl U TpaduKoB, AeaTh

BBIBOJIBI I10 PE3YJIbTaTaM UCCIICAOBAHUSA

1.12

MIPOBOJUTH KOCBEHHBIE U3MEpPEHUS (PU3UUECKUX BEIMYUH, CIENys MPENI0KEHHON
WHCTPYKUMU: TPU BBINOJHEHUH H3MEpPEHUN CoOMpaTh HSKCIEPUMEHTAIBHYIO

YCTAaHOBKY U BBIYUCIIATE 3HAYCHUC HCKOMOM BEIMIHNHBI

1.13

coOnroAaTh MpaBWiia TEXHUKH OE€30MacHOCTH MpH pabore ¢ 1ab0paTOpHBIM

000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIMIBI JEHUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMNCTB,
XapaKTepU30BaTh MPHUHIMUIIBI JACUCTBUS H3YYCHHBIX NMPUOOPOB M TEXHHUUECKUX
YCTPOMCTB € TIOMOIIBIO MX OINUCAHUS, HUCIONB3Yysl 3HAHUS O CBOMCTBAx

(I)I/ISI/I‘IGCKI/IX SIBJICHUMN U HCO6XO,I[I/IMBIC (1)I/ISI/I‘ICCKI/IC 3aKOHbI U 3aKOHOMCPHOCTHU

1.15

OPUBOJIUTH TpUMEphl (HaXOAWUTh WHGOPMALMIO O MpUMEpax) MPaKTHUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU XHU3HU JUIsl 0OecredeHus
0€30IacCHOCTH MpH OOpallleHHuH ¢ MpUOOpaMu M TEXHUYECKMMHU YCTPOHCTBaMH,
COXpaHEHMs 3JI0pOBbS U COOJIOAEHUS HOPM SKOJOIMYECKOTO MOBEJICHHS B

OKpYyKarollen cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBUU C 3adaHHBIM IIOMCKOBBIM 3aIlIpOCOM, Ha OCHOBC HMCIOLIUXCA
3HaHUN U l'IyTéM CpaBHCHHA PA3JIMYHBIX HCTOYHHKOB BBIICIATH HH(bOpMaI_II/IIO,

KOTOpas ABJIACTCA HpOTHBOpC‘-IHBOfI WU MOXET OBbITh HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJaHui Hay4YHOIIOITYJISAPHYIO




AUTEPATypy (PU3MUECKOTO COAEp)KaHUs, CIIPABOYHbIE MAaTEPHUalbl, PECYpChl CETH
WutepHer, BnaneTh npuéMaMy KOHCIIEKTUPOBAHHS TEKCTa, IMPEoOpa3OBaHUA

nH(OPMALIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE M YCTHBIE COOOIICHNS HAa OCHOBE 2
— 3 UCTOYHHUKOB MHPOPMALIMHU (PU3UIECKOTO COACPIKAHHS, B TOM YHCJIE ITyOINIHO
JenaTh KpaTKHe COOOIIEHHS O pe3yiabTarax IMpPOEKTOB WM  Y4eOHBIX
WCCIICIOBAHUM, TMPU 3TOM T'PAMOTHO HCHOJIb30BATh W3YYEHHBIA MOHATHIHBIN

anmapar Kypca GU3HUKH, COTIPOBOXKIATh BRICTYIICHUE TIPE3CHTAIINCH

1.19

MPU  BBIMOJTHEHUH YUYEOHBIX TIPOGKTOB U  HCCIEIOBAHUU  pacHpeesiiarTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMU 33Jla4aMu, CIEAUTH 3a
BBLITIOJIHEHHEM IUIaHa AEWCTBUM, aJeKBaTHO OILIEHMBATL COOCTBEHHBIM BKJIaJ B
JIEATEeIIbHOCTh TPYNIbI, BBICTPANBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,

YUYUTBIBAsA MHCHHUEC OKPYXKAIOIINUX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
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HUCIIOJIB30BaTh NNOHATHA

1.2

Ppas3iInyaTh ABJICHUSA 110 OIMMMCAHUIO UX XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE

1.3

pacrno3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3MUECKUX SIBICHUM B OKpYXKAIOLIEM
MUpe, B TOM 4Hciie (U3MYECKUe SBJICHUS B MPHUPOJIE, MPU ITOM IEPEBOIUTH
OPAaKTHYECKYI0 3aJady B Yy4eOHYI0, BBIJCNATh CYHIECTBEHHbIE CBOMCTBA

(mpu3Haku) GU3NUECKHUX SABIICHUMA

1.4

ONMCbIBATHL H3YUCHHBIC CBOMCTBA TE€I H (1)I/ISI/I‘IGCKI/IC SIBJICHHUS, MUCIOJIB3Ys
(1)I/ISI/I‘IGCKI/I6 BCIIMYMHDBI, IIPHU OIHMCAHUU IIPABUIIbBHO TPAKTOBATH (bHSH‘ICCKI/Iﬁ
CMBICJI UCITIOJIB3YCMBIX BCIIMYUH, 0003HauYeHus U CANMHMUIIBI (1)I/I3I/I‘IGCKI/IX BCJINYHH,
HaxXoJUTb (bOpMy.]'IbI, CBA3BIBAOIIUC NAHHYHO (1)I/ISI/I‘ICCKYIO BCIIMYHUHY C ApYIrUMU

BCJIMYMHAMU, CTPOUTD Fpaq)I/IKI/I HN3YYCHHBIX 3aBUCHMOCTEN (I)I/I3I/I‘-ICCKI/IX BCJIIMYNH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, q)I/I3I/I‘leCKI/IC SABJICHUSA W MPOLECCHI, UCIIOJIb3YA
HN3YUYCHHBIC 3aKOHBI, IPpU 3TOM JaBaTb CJIIOBCCHYIO (I)OpMYJ'II/IpOBKy 3aKOHa U

3aIIMCBIBATb €T0 MATCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSCHATH (1)I/I3I/I‘-ICCKI/IC MpoHecChl U CBOICTBa TCJI, B TOM YHCJI€C U B KOHTCKCTC
CI/ITyaLII/Iﬁ IMPAKTUKO-OPUCHTHUPOBAHHOTO  XapaKTEpa: BbIABIIAATL MNPUYUHHO-

CJICACTBCHHBIC CBA3U, CTPOUTH 00BsicHeHHE U3 1 — 2 JOrMYecKux IIaroB C




MOMOIIBI0 1 — 2 U3y4eHHBIX CBOWCTBA (DPM3UUECKUX SBICHHM, (PU3NIECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

pemaTh pacu€THble 3a7aud B 2 — 3 NEWCTBUS, UCTOJB3YS 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3MUECKUE BEJIMYMHBL HAa OCHOBE aHalM3a YCJIOBHS 3aJaud
3alIUCBhIBAaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PELICHUS
3aJaud, BBIOMPATh 3aKOHBI M (OPMYNIBI, HEOOXOOMMBIE Ui €€ perieHus,
IPOBOJUTH Pacy€Thl M CPABHUBATH MOJTYUYEHHOE 3HAU€HUE (PU3HUECKON BETHMIUHBI

C U3BE€CTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh IMpPOOJEMBbl, KOTOPbIE MOKHO PELIMTh HpPU MOMOIIM (PU3HUECKUX
METOJIOB, HCIIOJBb3ysl OINKMCAHWE HCCIEAOBAHMS, BBIJICIATh IPOBEPSEMOE
MPEATNOJIOKEHUE, OLIEHUBATH IIPABWIBHOCTD MOPSAIKA MPOBEICHUS UCCIIEN0BaHUS,

JA€JIaTh BBIBOIbI

1.9

MPOBOJUTH ONBITHI TIO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WIM (PU3NIECKUX
CBOWMCTB Tel: (OpMyaHUpOBaTh MPOBEPSEMBbIE TPEINOJIOKEHUSI, COOUpaTh
YCTaHOBKY W3 TMPEUIOKEHHOTO OO0OpY/AOBaHUS, OIMUCHIBATH XOJ ONBITA U

(hopmMyIUpOBaThH BBIBOIBI

1.10

BBITIOJTHATE TIPSIMBIE W3MEPEHHsI C HWCIOJIb30BAaHUEM AaHAJIOTOBBIX MPHOOPOB U
JMATYNKOB (DPU3MYECKUX BEITHMYMH, CPAaBHUBATH PE3yJbTaThl MU3MEPEHHUH ¢ yuéToM

3aIaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BETUYUHBI OT
JPYroi C HCMOJb30BaHUEM MPSMBIX H3MEPEHMI: IJIaHUPOBATh HCCIEI0BaHUE,
coOuparh YCTAaHOBKY M BBIMOJHATh U3MEPEHHUs], CAeNysl MPEUI0KEHHOMY IUIaHy,
(buKcHpOBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH B BUJIE TaOIUI] U TpaprKOB,

ACJIaTh BbIBOABI 110 PE3yjIbTaTaM HCCICO0BaHNA

1.12

IIPOBOAUTE KOCBCHHBIC HN3MCPCHUA (bHSH‘leCKI/IX BCJIIMYHH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJIICAYA Hpe,HHO)I(eHHOﬁ

HWHCTPYKIUH, U BBIYUCIIAITh 3HAUCHUC BCIIMYHNHBI

1.13

coOnroAaTh MpaBWiIa TEXHUKH OE30MacHOCTH MpH pabore ¢ 1ab0paTOpHBIM

00opynoBaHUEM

1.14

XapaKTCpU30BaTh IMPUHIHUIIBL JeNCTBUA N3Y4YCHHBIX HpI/I60pOB N TCXHHYCCKHUX
YCTpOﬁCTB C OHOpOfI Ha HX OIHUCAHUA, HUCIOJIB3YsA 3HAHHUA O CBOMCTBaX

(I)I/ISI/ILIGCKI/IX SIBIICHUI U HCO6XOI[I/IMBIG (l)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.15

paciio3dHaBaThb NPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa " UBMCPUTCIIbHBIC l'IpI/I60pBI 1o
CXCeMaM M CXEMATHYHBIM PUCYHKaM, COCTABJIATH CXEMbI DJICKTPUYCCKUX LEIel ¢
NOoCJICAOBATCIIbHBIM W MapalICJIbHBIM = COCAUHCHUCM DJJICMCHTOB, pasjindas

YCJIOBHBIC 0003HAaYCHHMS IJIEMCHTOB SJICKTPUICCKHUX Lemnei

1.16

NPUBOAUTH TpPUMEPHl (HAXOAUTh HWH(GOPMAIMIO O TMPHUMEpax) MPaKTHYECKOTO




HCIIOJIb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAHUM B HOBCGI[HGBHOﬁ KHU3HU OJI1 obecreueHus
0€30IMacHOCTH MpH OOpaleHNH ¢ MPUOOpaMU M TEXHUYECKHMHU YCTPOHCTBaMH,
COXpaHEHHs 3J0pPOBbsi U COOJIIOACHUS HOPM DKOJOTMYECKOTO TIOBEICHHUS B

OKpY»Kalollen cpene

1.17

OCYIIIECTBIISATH MOMCK WHPOpMAIUU (PHU3UIECKOTO COoJep)aHus B ceTH IHTEpHeT,
Ha OCHOBE€ HMEIOIIUXCA 3HAHMM M MYTEM CpPAaBHEHHUS JIOMOJIHUTEIbHBIX
HMCTOYHUKOB BBIJCISATH MH(POPMAIUIO, KOTOpasi SBISETCS MPOTUBOPEUMBOMN HIIH

MOJKET OBITh HEIOCTOBEPHOU

1.18

WCIOJIb30BAaTh MPU BBHINOJHEHUM Y4YEOHBIX 3a/laHuil HAy4YHO-TIOMYJISIPHYIO
AUTEpaTypy (U3NYECKOTo COJEpKaHUs, CIPAaBOYHbIE MaTEpHUaJIbl, PECYpChl CETU
WHurepHer; Biagerb npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpazoBaHUs

WH(POPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3gaBaTh COOCTBEHHBIE MUCbMEHHBIE U KpaTKHUE YCTHbIE COOOIIeHUs, 0000mmas
nH(OPMALIMI0O M3 HECKOJbKUX HMCTOYHUKOB (DU3NYECKOTO COJAEP)KAHUS, B TOM
yyclie MyOJIMYHO MPEICTaBIATh PE3yAbTaThl MPOEKTHOM MM MCCIIEeT0BATEIbCKON
JIEATEIIbHOCTH, MPH STOM TPAMOTHO HCIOJIb30BaTh W3YYEHHBIA MMOHATHITHBIN

amnmapat Kypca (pU3uKH, COITPOBOXKIAThH BBICTYIJICHUE TTPE3CHTAIUCH

1.20

IIpU BBIMIOJHEHUHM Y4EOHBIX MPOEKTOB M HCCIEA0BAaHUN (PU3NYECKHX MPOIIECCOB
pacnpenensits OOf3aHHOCTH B TpyIIe B COOTBETCTBUU C MOCTaBICHHBIMU
3a/layaMM, CIIEAUTH 3a BBIMOJHEHHEM IUIaHA JEHCTBUM M KOPPEKTHPOBAThH €ro,
aJIecKBaTHO  OLIEHMBAThb COOCTBEHHBIH BKJIAJA B JEATEIbHOCTH TPYIIIIHI,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aMMOJCICTBHE, TMPOSBIAS TOTOBHOCTh

paspemiatb KOHQIUKTHI

9 KUIIACC
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pe3yJabTaTa
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HCITOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pa3an4aThb ABJICHUA 110 OIMMUCAHUIO UX XaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIUX JAHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

1.3

paciio3HaBaTh IMPOSABICHUC HU3YUYCHHBIX (I)I/BI/I‘{eCKI/IX SIBICHUI B OKpYyKaromem
MHpE, B TOM YHUCIIC (I)I/I?»I/I‘leCKI/IC ABJICHUA B HIPUPOAC, IIPU 3TOM HNECPEBOAUTH
MNPaKTUYCCKYIO 3aJady B y‘IC6HyIO, BBIICIIATh CYHICCTBCHHBIC CBOMCTBaA

(mpu3HakM) PpU3MUECKUX SBICHUN

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘-IGCKI/IG SABJICHHA, MHCIOJIB3Yyd




¢u3nveckue BEIWYMHBI, NMPH OMHCAHWU NPABHUIBHO TPAKTOBAaTh (UIUUECKUI
CMBICJI HCIIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U €AUHUIBI (PU3MUECKUX BEIMYUH,
HaXOJUTh (OPMYIIBI, CBA3BIBAIONINE AAHHYI0 (DU3MYECKYIO BEIMYUHY C IPYTUMHU

BEJIMYUHAMHM, CTPOUTH IPa(hUKN N3yYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNUUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SIBJICHHUS W TMPOIIECCHI, HUCIOIb3Ys
U3YYCHHBIC 3aKOHBI, MPH 3TOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA H

3aIMMCBbIBATb €T0 MAaTCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PM3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YUCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh NPUYUHHO-
CIIEICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHME W3 2 — 3 JIOrMYECKHUX IIaroB ¢
MOMOIIBIO 2 — 3 U3y4EeHHBIX CBOWCTBA (DPM3UUECKUX SBICHHUN, (PU3NIECKUX 3aKOHA

HJIK 3aKOHOMCPHOCTHU

1.7

pemaTth pacuy€THbIC 3a7aud (OMUpAIONIUECs Ha CHCTeMYy M3 2 — 3 ypaBHEHHH),
WCIOJIb3YSl 3aKOHBI M (DOPMYJIbI, CBSI3bIBAaIOIIME (U3NYECKHE BEIUYMHBI: Ha
OCHOBE aHaJlM3a YCIOBUS 3aJaud 3alUChIBaTh KpPAaTKOE YCIOBHE, BBISBIATDH
HEJOCTalolMe WM U30BITOYHBIE JaHHbIE, BHIOMpAaTh 3aKOHBI U (POPMYIIHI,
HEO0OXO0IMMBbIE ISl PEIICHHUs], TPOBOJUThH PacYEThl U OLEHUBATh PEATHUCTUYHOCTh

MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BEIHUUNHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOphlE MOXXHO PELIMTh MPH TOMOIIU (PU3NUYECKUX
METOJIOB, MHCIOJNIb3ysd ONHCAaHWE HCCIENOBAaHUS, BBIACTATH  MpPOBEpAEMOE
MIPE/IOIOKEHNE, OLIEHUBATh NMPAaBUJILHOCTh MOPSKA MPOBEACHUS HCCIEIOBAHMUSA,

J€JaTh BbIBOAbI, MHTCPIIPETUPOBATE PE3YJIbLTATEL Ha6J'IIo,Z[CHPII>i H OIIBITOB

1.9

IPOBOAMUTH OIBITHl MO HAOMIOACHUIO (PU3UYECKHUX SIBICHUNA WIH (U3HYECKUX
CBOMCTB TeJl: CaMOCTOATEIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000py/lOBaHUsA, OMUCHIBATH XOJ OIbITA W €ro pe3ynbTarhbl, (HOPMYIUPOBATH

BBIBObI

1.10

IPOBOAUTH MPU HEOOXOTUMOCTH CEPHIO MPSAMBIX U3MEPEHUI, OTIPEIEIisAs CpeaHee
3HauUEHUE M3MEepsAeMON BENUYMHBI ((POKYCHOE pacCTOsIHUE COOMpArOIIel JMH3bI),

000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEILHOTO TPHUOopa)

1.11

OPOBOJIUTH  HUCCIEIOBaHME  3aBUCUMOCTEH  (PU3MUYECKMX  BEJIMYMH  C
UCIIOJIb30BAHUEM  MPSMBIX ~ M3MEPEHMI:  IUIAHUPOBAaTh  MCCIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpPATh YCTAHOBKY, (PUKCHPOBATH PE3yJAbTAaThl MOJYy4YECHHOMN
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BHUJE TaONULM TpaHKOB, AeTIaTh BBHIBOJbI

I10 pe3yJibTaTaM HUCCICIOBAHUA

1.12

OpOBOANUTE KOCBCHHLIC HU3MCPCHUA (I)I/IBI/I‘-ICCKI/IX BCJIMYHH: IIJIAHUPOBATH
HU3MEpCHHA, CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIINIOJIHATH U3MCPCHUS,

CJICays npe;moxceHHoﬁ HHCTPYKIOWUH, BBbIUYUCIATH 3HAYCHHUC BCIWYHUHBI U




AQHAJIM3UPOBATH IIOJYYEHHBIE PE3YIbTATHI C YYETOM 3aJaHHOW MOTPEIHOCTH

U3MEpPEHUN

1.13

coOmoaaTh NpaBHUia TEXHUKM O€30MacHOCTH Ipu pabore ¢ J1abopaTOpHBIM

obopynoBaHueM

1.14

pa3nuyatb  OCHOBHBIE  NPU3HAKM  W3YyYCHHBIX  (U3WYECKUX  MOJEJICH:
MaTepHaibHas TOUKa, aOCOFOTHO TBEPIOE TEJIO, TOUCYHBIN HCTOUYHUK CBETA, JIyd,

TOHKAas JIMH3a, IJIaHCTapHasA MOJCJIb aTOMAa, HYKJIOHHAA MOACJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPHUHIIUIEI JCUCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOpPOM HAa HX ONWCAHMUSA, HCIOJB3YSd 3HAHHS O CBOWCTBAx

(u3nuecKux SABJIECHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH

1.16

HCIIOJb30BATh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM W3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB U TEXHOJOIMUECKHUX IPOIECCOB IMpHU
pelIeHnH y4yeOHO-IIPAKTHUUECKUX 3a/ay, ONTHYECKHE CXEMbI s MOCTPOEHUs

M300pakeHUH B TUIOCKOM 3€pKajie ¥ COOMPAONICH JTNH3E

1.17

MPUBOJIUTh TpUMEpHl (HAXOAUTHh HMH(OPMALMIO O MpHUMEpax) MPaKTHUYECKOTo
WCIOJIb30BaHUs (PU3NYECKUX 3HAHWU B MOBCEAHEBHOM KU3HU AJIS 0OecrieyeHHs!
0e30MmacHOCTH Mpu oOpalleHuu ¢ IpubopaMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHHs 3JI0pOBbS U COOJIOAEHUS HOPM 3KOJOIMYECKOTO IOBEJICHHS B

OKpYy»Kalollen cpene

1.18

OCYILIECTBIISATH MOUCK MHpOpMauu (PU3NUECKOro cojiepxaHus B ceTu VHTepHeT,
CaMOCTOSITENIBHO (POPMYITHPYSI TOMCKOBBIM 3ampoc, HaXOAUTh MYTH OINpPeAeTICHUS
JIOCTOBEPHOCTH TOJYyYeHHOW HH(OpMalMM HAa OCHOBE HMMEIOLIUXCS 3HAHUU U

JOITOJIHUTCIIBHBIX KCTOYHHKOB

1.19

UCIIOJIb30BAaTh MPU BBIMNOJIHEHWHM Y4YEOHBIX 3aJaHUl HAay4HO-TOMYJISAPHYIO
AUTepaTypy (pU3NUYECKOro COIEepKaHUs, CIPaBOYHbIE MaTepUajbl, PECYpChl CETH
WNurepner; Biagerb npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpPeoOpazoBaHUs

uH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO31aBaThb COOCTBEHHBIE MHCHEMEHHBIE U YCTHBIC COO6IJ.[€HI/I$I Ha OCHOBC
I/IH(l)OpMaI_[I/II/I U3 HCCKOJIBKNX NCTOYHUKOB (1)I/I31/I‘16CKOFO COACpPIKaHMA, HY6J'II/I‘1HO
IMPEACTABJIAITE PE3YyJIbTATHI HpOCKTHOfI WIIM HCCJIEI0BATEIbCKOM ACATCIbHOCTH,
Inpu 3TOM TI'paMOTHO  HCIOJIB30BATh H3y‘leHHBII>i MOHSATUMHBIN arrapar
HN3y4acMoro paszaeciia (bH3HKH U COIIPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeI>i C

y4€ToM 0cOOEHHOCTEH ayJTUTOPUU CBEPCTHUKOB

1.21

ITpU BBIIIOJIHCHHUN y‘Ie6HHX IMMPOCKTOB U HCCJIeIOBaHUM (1)H3I/II-ICCKI/IX nmponeccoB
pacnupeacisiTb 0053aHHOCTU B rpymnmne B COOTBCTCTBUHM C IIOCTABJICHHBIMU
3agadaMiu, CJICIHUTH 3a BBINIOJTHCHHEM IIJIaHA JIeNCTBU U KOPpPCKTUPOBATH €TI0,

aJICKBAaTHO OICHUBATH CO OCTBEHHBIH BKJIax B  JACATCIBHOCTbL  T'PYIIIIBI,




BBICTpanuBaThb

KOMMYHHUKAaTUBHOC B3aHMOI[€I>'ICTBI/I€, MMpoABJIAsLT T'OTOBHOCTH

paspemarb KOHQIHKTHI

IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
paszena Kopx siemenrta ITpoBepsiemble 3J1eMEHThI COIEPKAHUSA
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MUPA
®usnka — Hayka o npupoje. SBnenus npuponsl. Pusndeckue
1.1 SIBIICHUS: MEXaHHYeCKHe, TEIJIOBLIE, ANEKTPUYECKHE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIE
Odusndeckue BeTUYUHBL. V3MmepeHne QU3NUEeCKUX BETUYHH.
1.2 dusnueckue prOOpPHI. [TorpemnuocTs WU3MEPEHUM.
MexayHapoaHas CUCTEMA €IMHUIL
EcrecTBEeHHOHAy4YHBI ~ METOJ  MO3HAHMS: HaOJII0IcHHE,
1 . MIOCTAHOBKAa HAy4YyHOTO BOINpPOCA, BBIIBWKEHHE THUIIOTE3,
SKCIIEPUMEHT 10  TpPOBEpKE  TUIOTE3,  OOBsSCHEHUE
HaOJI0JTaeMOT0 SIBICHUS
1.4 Onucanne PU3NUECKUX SBJICHUN C TTIOMOIIBIO MOIEICH
[TpakTrueckue pabOTHI:
###Par###l3mepenne pacCTOSHHIA.
###Par###l13mepenne o0bEMa KUJIKOCTH U TBEPIOTO TeJa.
Lo ##HPar#H#OnpeneneHne pa3MepoB MallbIX Tell.
#H##Par###l3mepenne TeMIepaTyphbl npu TTOMOTIIH
KUAKOCTHOTO TEPMOMETpA U IaTYUKA TEMIIePaTyphl
INEPBOHAYAJIBHBIE CBEJEHUW O CTPOEHNU BELIECTBA
#H#HPar###CrpoeHue BellecTBa: aTOMbl W MOJIEKYJBI, HX
2.1 pasmepbl. OnbITBl, JOKa3bIBAIOIIME JHCKPETHOE CTPOEHUE
BEILIECTBA
2 ###Par#t#[Brkenne vactunl BemecTBa. CBs3b  CKOPOCTH
2.2 JIBUKEHHUS YacTHUI[ ¢ TemrmepaTypoil. bpoyHoBckoe IBHKEHHE,
b dy3us
23 B3aumoelicTBre 4acTuIl BEIeCTBA: MPUTSHKEHUE U

OTTAJIKUBAHHUC




H#HPar### ArperaTHple COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B,

KUAKOCTEH M TBEPABIX (KpUCTAIIMYECKUX) Tel. B3zanMocsssb

24 MEXJy CBOWCTBAMH BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSITHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H#Par###0Ouenka pauaMmeTpa aroMa METOJIOM psAloB  (c
UCII0JIb30BaHuEM (oTorpaduii).
2.6 HHHPar#H#0OnbITHL 10 HaOJIIOIEHUIO TEIUIOBOTO paCIIMpPEHUs
ra3oB.
HHHPar#H#0nbITel 10 OOHapy)KEHHMIO  JIEHMCTBHUSI  CHII
MOJICKYJIIPHOTO TIPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanndeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE
' JIBUKCHHE
3.9 ###Par###Cropoctb. CpenHsisi CKOPOCTh NMPH HEPABHOMEPHOM
' JBYKCHUH. Pacu€T myT 1 BpeMeHH JIBHIKEHUS
SlBnenne uHepmu. 3aKOH MHEpUUH. B3auMoencTBue Ten Kak
3.3 IpUYMHA U3MEHEHUs CKOPOCTH ABWKEHHUA Tell. Macca kak mepa
WHEPTHOCTH Teja
34 ###Par#t# lnotnocts  BemectBa. CBsI3b  IUIOTHOCTH — C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BelllecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aMOACUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. I3MepeHue Cuiibl ¢ OMOIIBIO
' JMHAMOMeETpa
T ###Par###ABnenue TaroreHus u cwiia TsokecTd. Cuita TSHKeCTH
' Ha Jpyrux rianerax. Bec tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOJIBKEHUS U TpeHue nokos. TpeHue B
' IPUPOJIC U TEXHUKE
3.9 #HH#HPar###Crnoxxenue cui, HalpaBJICHHBIX MO OJHOM MpPsIMOI.
. PaBHOzelicTBYIOIIAs CHIT
[IpakTueckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMKEHUs (IIapuKa B
3.10 KUAKOCTH, MOJETHU JCKTPUUECKOTO aBTOMOOUIIS U TaK Jalee).

Omnpenenenue cpeaHEl CKOPOCTH CKOJIbKEHHUs Opycka WiH

hnrapuvka 1o HAKJIOHHOM IIJIOCKOCTH. OHpeI[CJ'ICHI/IC IJIOTHOCTHU




TBEpHoro tena. OMNbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh
pactsoxenus (aedopmanim) Ipy>KUHBI OT MPHIOKEHHON CHJIBI.
OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUS
CKOJIbXKECHUSI OT Beca Tella M XapakTepa CONPHKACAIOUIMXCS

MTOBEPXHOCTEU

dusznyeckne SBICHUS B mpupoae: IMIpUMEPbI JABUKCHUA C

3.11 pa3IMYHBIMA CKOpPOCTSMH B JKMBOM M HEKUBOM IPHUPOJE,
JICHCTBUE CUITBI TPEHUSI B TIPUPOJIC ¥ TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TABJIEHME TBEP/BIX TEJL, JKUIKOCTEI 1 TA30B

4.1

HaBnenne TBEpmoro Tema. CrocoObl  yMEHbLIEHUS U

YBCINYCHUA OaBJICHUA

4.2

JlaBnenne ra3a. 3aBUCHMOCTH JIaBJICHHS Taza OT 0OBEMa,

TEMIIEPaTyphI

4.3

Hepenaqa JaBJICHHUA TBép)IBIMI/I TEJIaMU, ) KUJKOCTAMHU U ra3aMU.

3akoH [Tackamna. [THeBMaTHUeCKHE MAILIMHBI

4.4

3aBI/ICI/IMOCTB JOaBJICHUS KUOIKOCTHU oT FJ'Iy6I/IHI)I.
I'mapocratudeckuit  mapagokc. CooOmaromuecs  COCY/IbI.

Fnz[paBaneCKne MEXaHU3MBbI

4.5

Atmochepa 3emsin u armocdepHoe maBieHue. [IpuduHBI
CYIIECTBOBAHUS  BO3AYIIHOW  oOonouku  3emiu.  OmbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO  JIABJIEHUS OT

BBICOTBI HaZl YPOBHEM MOPs

4.6

Usmepenne  atmocdeprnoro  naienus. Ilpubopsr s

U3MEpeHus: aTMOC(HEPHOTO JaBJICHUS

4.7

I[eﬁCTBHC KHUIKOCTHM M TIa3a Ha HOFPY)KéHHOG B HHX TCJIO.

BriTankuBaromias (apxuMeoBa) cuina. 3aKoH Apxumena

4.8

[LnaBanue tein. Bo3ayxoruiaBanue

4.9

[IpakTueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BoAe OT o0OBEMa
NOTPYKEHHOW B JKMAKOCTb 4acTu Tena. OmnpeneneHue
BBITAJIKUBAIOLEHA CHUJIbI, JEHMCTBYIOLIEN HA TENO, NOTPYKEHHOE
B KUIAKOCTb. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH
CUJIbI, JACHCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT MACChl Tela.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH BBITAJIKHBAIOLIEH

CWJIBI, JEUCTBYIOIIEH Ha TENO B JKHUAKOCTH, OT 00BEMa




INOTPY’KEHHOW B JKMJIKOCTh YacTH Tela M OT IUIOTHOCTH

HKUIKOCTH. KoncrpynpoBanue apeoMerpa WIH
KOHCTPYMpPOBaHUE JO KU u OIpesieIeHue eé
IPy30I10AbEMHOCTH
410 dwusnyueckue SBICHUS B MPHUPOJE: BIUSHHE aTMOC(EpPHOTro
' JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO
Texuuueckue YCTpONCTBA: cooOmaronuecs COCYy[bl,
4.11 YCTPOWCTBO BOJOIIPOBOJIA, TMAPABINYECKANA IIPECC, MAHOMETD,

OapomeTp, BBICOTOMED, MOPIIHEBOH HACOC, apEOMETP

PABOTA, MOIIHOCTbD, SHEPTUA

5.1 Mexanudeckasi pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [IpocTeie MeXaHWU3MBI: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTb.
' [IpaBuito paBHOBECHS pblYara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K 010Ky
«3onoToe mpaBuwiIo» MexaHukd. KosdduumeHt mnonesHoro
5.5 neicTBusl MexaHu3MoOB. IIpocTele MexaHu3Mbl B OBITY U
TEXHUKE
5.6 [ToTeHnmanpHast SHEPTUU TeJIa, TIOTHATOTO Haj 3eMIIEN
5.7 Kunerndeckas sHeprus
Eg [TonHas MexaHWyeckas OSHEprus. 3aKOH HM3MEHEHHUS W
' COXPAaHEHHUS MEXaHUYECKOH SHEePTUn
[TpakTrueckue pabOTHI:
###Par###Onpenenenne  pabOTBl  CHJIBI  TPEHHS  IpHU
- pPaBHOMEPHOM  JBM)KEHMHM  TeJa MO  TOPU3OHTAIbHOU
' noBepxHocTu. MccienoBaHue yciaOBUII paBHOBECHs phluara.
Wsmepenune KIIJ[ nHaknoHHOM miiockocTu. M3yuenuwe 3akoHa
COXPaHEHHUS MEXaHMUYECKOH SHEePTUn
5.10 duznyecKue SBJICHUS B IPUPOJIC: PhlYaru B Telle YeJ0BeKa
Texnuueckue YCTPOUCTBA: pblyar, IO IBAKHBIN u
5.11 HEMOJIBWKHBIA ~ ONIOKM, HAKIOHHAs TMJIOCKOCTh, TMPOCTHIE

MCXaHHU3MBI B 6I>ITy




8 KUIIACC

e Koa 3s1emenTa IIpoBepsiemble 3JIeMEHTHI COAePKAHUSA
pasneia
TEIJIOBBIE SAABJIEHUA
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETHYECKOH TEOpHHU
6.1 CTpoeHusl BellecTBa. Macca U pa3Mepbl MoJeKyd. ONBITHI,
' MO ITBEPIKIAIOIIHE OCHOBHBIE MOJIOKECHHS
MOJIEKYTSIPHOKHHETUIECKOH TEOpUH
6.2 Mogenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHHMA
' BeniecTBa. Kpucrammyeckue u amopdHsie Tena
6.3 OObscHEHNE CBOWCTB Ta30B, KHMIKOCTEH W TBEPIBIX TEN Ha
' OCHOBE TTOJIOKEHUH MOJIEKY TSI PHOKHHETUIECKOH TeOprHu
6.4 CMaunBaHWe W KalTWJUISIPHBIC SIBJICHUS
6.5 TemnoBoe pacimpeHue U CKaThe
66 Temnepatypa. CBsA3p TeMneparypbl O CKOPOCTBIO TEILIOBOTIO
' JIBYKCHUS YaCTHI]
5.7 Bayrpennsis sueprus. CrnocoObl W3MEHEHHS BHYTpPEHHEH
5 ' SHEPTUH: TeIUIonepeada U COBEpUICHNUE PadOTHI
68 Bumpl  Temmomepenaum:  TEIUIONPOBOJHOCTH,  KOHBEKIIHSA,
' U3ITy4eHUE
6.9 KonnuecTBo TemoThl. Y aenbHas TEIUIOEMKOCTh BEIIECTBA
TerooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHHE TEIUIOBOTO
6.10
OanaHca
611 [InaBnenne ¥ OTBepAEBaHHE KPUCTAUTMYECKUX BEILECTB.
. VY nenpHas TEMJIOTA IUTABICHUS
[TapooGpazoBanne u koHxaeHcanus. Vcmapenuwe. Kumenwue.
6.12 VnenbHas ~ Temyota  mapooOpa3oBaHus.  3aBHCHMOCTb
TeMIIepaTypbl KUIEHUS OT aTMOC(EPHOTO aBICHUSA
6.13 Bnaxxnoctb Bo31yxa
6.14 OHeprus TOIUIMBA. Y IelbHas TEIJIOTa CTOPAHUS
[punuunsl pabotsl TemnoBbix aBurareneid KIIJ[ TemmoBoro
6.15 nBurartens. TemsoBble ABHUTAaTeNd M 3alllUTa OKPYKaroLIeH

cpenbl




6.16

3aKOH COXpaHEHUS U MPEBpAILEHUS SHEPIUU B TEIJIOBBIX

nporeccax

6.17

[IpakTuyeckue paboOTHI:

HHPar##H#OnbITe 1m0 OOHApYKEHHIO  JICHCTBHA — CHII
MOJICKYJIIPHOTO TPUTSIKCHHS.

H#H#Par###OnbIThl 10 BHIPAILIMBAHUIO KPUCTAIJIOB IOBAPEHHON
COJIM WJIM caxapa.

#HHHPar###OnbITel 0 HAOMIONEHUIO TEIUIOBOTO PACIIUPEHHUS
ra30B, )KUJKOCTCH U TBEPIBIX TEIL.

#H##Par#H#Onpenenenne AaBlieHUs Bo3ayxa B OajsioHe
HITIPHUTIA.

HHHPar###OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTD
JMABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WIH
OXJTKJICHUS.

###Par#t#Ipoepka TUIOTE3bl  JIMHEWHOW  3aBUCHUMOCTHU
JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHYECKOH TPyOKe OT
TEMIIEPATYPHI.

###Par###HabmoneHne n3aMeHeHNs BHYTPEHHEH YHEPTryu Tena
B pe3yibTaTe Terionepeayu 1 padoThl BHEIIHUX CHJL.
###Par###llccnenoBanue  sABICHUS — TEIUIOOOMEHa  TIpH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOBI.
#H##Par###OnpeneneHre KOJWYECTBA TEIUIOTHI, MOJY4YEHHOTO
BOJOW TMpU TEIJIOOOMEHE C HarpeTbiM METaUInYeCKUM
UIHH]IPOM.

###Par#H#OnpeneneHue yaeabHOM TEMIO0EMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mporecca HCIapeHHUs..
###Par##OnpeneneHue OTHOCUTEIHLHON BIQXKHOCTH BO3IyXa.

#HH#Par#H#OnpeneneHne yaeabHOM TEIIOTHI MIABJICHHUS JIb/A.

6.18

dusnyeckue SBICHUS B npupoac: MOBEPXHOCTHOC HATAKCHUC
U KAallWUIAPHBIC ABJICHUSA B IPUPOAC, KPUCTAJIIBI B IIPUPOAC,
N3JIYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC BOI[OéMOB, MOPCKHEC 6pI/13LI;

O6p330BaHI/Ie POCHI, TYMAaHa, UHEA, CHETA.

6.19

Texuuueckue yCTpoiicTBa: KalWJUISIPBL, pUMeEpbI
UCIIOJIb30BAaHUSl ~ KPUCTAUIOB, JKUAKOCTHBI  TEPMOMETD,

AaT4uK TeMIICpaTypbl, TECPMOC, CUCTEMA OTOIUJICHUSA OOMOB,




TUTPOMETPHI, TICUXpOMETpP, THapoBas TypOMHA, JBUTaTEINb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. JIBa posa aneKTpruuecKuX 3apsiioB
B3aumopneiictBue  3apsokeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCHMOCTh CHJIBI B3aMMOJICHCTBUS 3apsSHKEHHBIX TEJl OT
BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEXKY TEJIaMu)
Onexrpuueckoe nose. Hanpssk€HHOCTh AIEKTPUYECKOTO TOJIS.
7.3 [lpyHnun  cynepmno3unuMy  3JNEKTPUYECKUX  Mmojedl  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snexrtpuyeckux — 3apsiios. DneMeHTapHbIN
7.4 anexkrpudeckuii 3apsia. Crpoenue atoma. IIpoBogHMKM
TDIIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia
- DIIEKTpUYECKAN TOK. Ycnosus CyILIECTBOBAHUS
. 3NEKTPUYECKOTO TOKA. VICTOUHUKHN OCTOSHHOTO TOKa
27 JIeficTBHSI DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax
. Onektpuyeckas  uenb. Cuia  Toka.  DJIEKTPUUYECKOE
' HalpsKEHUE
ConpoTuBieHHE MPOBOJHUKA. YJEIbHOE COMPOTUBIICHUE
7.9
BEILIECTBA
7.10 3akon OMa jy1st y9acTKa I1enu
[TocnenoBarenbHOE u napajuieJIbHOE COE/IMHEHHE
7.11
IIPOBOJIHUKOB
PaGota 1 MOLTHOCTH 3JEKTPUUECKOTO TOKa. 3akoH Jxoynsa —
7.12
Jlenma
213 DJeKTpUYecKue ey U MOTPeOUTENN EKTPUIECKON SHEPTUU
. B ObITy. KOopoTkoe 3aMbikaHue
[locTosHHBIE ~ MarHWMTHL.  B3anmMopelcTBHE  MOCTOSHHBIX
7.14
MarsuToB
218 MaruautHoe mnosie. MarautHoe mnoJsie 3eMJM M €ro 3HaueHue

IUTSL SKA3HU Ha 3eMiie




OneiT Opcrena. MarHuTHOe 1OJIE€ 3JIEKTPUUYECKOTO TOKA.

18 [IpumMenenue >1€KTPOMArHUTOB B TEXHUKE

JlelicTBue€ MAarHMTHOTO TIOJs HA TMPOBOJHUK C TOKOM.
217 OnexTpoJBUraTesnb IMOCTOSIHHOTO  Toka. Mcmosb3oBaHue
. JJIEKTPOJBUIATENIed B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIOPTE
- 18 Onbitet @apanes. SIBiieHHE HIIEKTPOMArHUTHON HWHIYKIUU.
' [IpaBuiio Jlenna

OnektporeHeparop. CrnocoObl TOJYUEHHS] DJIEKTPUUYECKON
7.19 SHEPruu. DJIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOUYHHKAX

SHEPTHH

[IpakTueckue pabOTHI:

OnbITHI IO HAOMIOAECHUIO 3JEKTPU3AINH TeJl HHAYKIHEH U IpH

CONPUKOCHOBEHHH.

HccnenoBanve  AEUCTBHS ~ AJEKTPUYECKOTO  MOJA  Ha

MIPOBOTHUKH U AUDJICKTPUKH.

COopka W mpoBepka pabOTBI  DIIEKTPUUECKOW  IEMHU

MOCTOSIHHOTO TOKA.

W3mepenne 1 perynupoBaHUe CUIIbI TOKa.

W3mepenne u perynupoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIYIIETO Yepe3

PE3UCTOp, OT COINPOTHUBIICHHS PE3UCTOpAa U HANPSDIKEHUS Ha
290 pe3ucrope.

OneIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD JJIEKTPHUUYECKOTO
CONPOTHBIICHUS NPOBOJAHHMKA OT €ro JJIUHBI, IUIOIIATU
IIOTIEPEYHOI0 CEUYEHUs U MaTepuaa.

[IpoBepka  mpaBwila  CIIOKEHUS  HANPSDKCHUW — TIpU
IIOCJIEZIOBATEIbHOM COEIMHEHUU JBYX pe3ucTopos. lIposepka
IpaBwia JUIsl CWJIbl TOKa NIPHU MAPAIIEIBHOM COCIUHEHUU
pesuctopoB. OmnpeneneHne padbOThl AIEKTPHUYECKOTO TOKa,
uaymero d4epe3  pesucrop. OmnpenencHue  MOIIHOCTH
JJIEKTPUYECKOTO  TOKA,  BBIAEISEMOM  Ha  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4epe3
JaMIOuKy, OT HanpsbkeHuss Ha Hel. Omnpenenenue KII/]

HarpeBaTes. HccnegoBanue MarHMTHOTO B3aMMOACHCTBUS




IIOCTOSIHHBIX ~ MAarHUTOB.  V3yyeHue MAarHUTHOrO  IOJA
IOCTOSIHHBIX MAarHUTOB IIPU UX OOBEAMHEHUU U Pa3JICICHUU.
HccnenoBanue neiCTBUS SIIEKTPUYECKOIO TOKA HA MArHUTHYIO
cTpenky. OnbITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI
B3aUMOJCUCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa U
HallpaBJ€HUsT TOKa B Karymike. V3ydeHue paeucTBus
MarHuTHOTO II0JI1 HAa MPOBOJAHUK ¢ TOKOM. KoHcTpynpoBaHue
U m3ydeHue paboTel aekrpojasuratens. Mamepenme KIIJ]
AJIEKTPOABUTATENbHON YCTaHOBKH. OTBITHI MO HCCIIEIOBAHUIO
ABJICHUS  DJIEKTPOMAarHUTHOM  MHIAYKIMHU:  HMCCIIEIOBAHHE

W3MEHEHWH 3HAYEHUS U HaIrpaBJICHUA UHAYKIIMOHHOI'O TOKa

duszndeckue SBJICHUS B npupoac: SJICKTPUUCCKUC SIBJICHUSA B

atMocdepe, dIEKTPUIYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE

ral noje 3emiu, Aperd MOII0COoB, PO MArHUTHOTO TIOJS IS
JKU3HU Ha 3eMJie, MOJISIPHOE CHUSIHUE
TexHuueckue  yCTpOWCTBA:  3JIEKTPOCKON,  aMIlepMeTp,
BOJBTMETP, PEOCTAT, CUETYMK IJIEKTPUYECKON SHEpIHH,
— 3IEKTPOOCBETUTEIIbHBIE puoOoPHI, HarpeBaTelIbHbIC
' AIEKTPOTPUOOPHI (ipuMepsI), ANEKTPUUECKHIE
NPEIOXPAHUTEIIH, AJIEKTPOMArHuUT, AJEKTPOJIBUraTENb

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Kopx snemenra [IpoBepsieMble 311€MEHTHI COAEPIKAHUS
paszzaena
MEXAHUYECKUE ABJIEHUA
81 Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema
. oTCU€Ta
8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO IBHKEHUS
8 8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBHKEHUE
#H#Par##HepaBHoMepHOe MPSAMOJIMHENHOE JIBIKECHHUE.
8.4 CpenHsAss 1 MTHOBEHHasi CKOPOCTb Tejla NP HEPaBHOMEPHOM
JBUKEHUU
8.5 YckopeHnue. PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE IBUYKEHUE




8.6

#H#Par###Cro00 1HOE nageuue. OnbiTe! [ anunes

#H##Par###PaBHoMepHOE IBMKEHHE IO OKpYKHOCTH. [lepuon u

8.7 gactrota oOpameHus. JluHeliHas W  yriaoBas CKOPOCTH.
LleHTpOCTpeMUTETHHOE YCKOPCHHE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeroToHa
8.11 HH#Par###] [pyuHUIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 H#HPar#H##Cuia  TpeHMs: cuila TPEeHHUsS CKOJBKEHHUs, CHIla
' TPEHMUSI TIOKOS, IPYTHE BHUJIBI TPESHUS
8.14 #H##Par###Cuna TSKECTH YW 3aKOH BCEMHPHOTO TATOTCHHS.
' YckopeHnue cBOOOHOTO MaIeHUS
8.15 IBuxenne maHer Bokpyr Connna. IlepBas kocMuueckas
' ckopocTb. HeBecomMocTh 1 neperpysku
8.16 PaBHOBecre maTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEJIO
8.17 ###Par###PaBHoBecue TBEPAOTO Tena C 3aKPEIIEHHOW OCKIO
' BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn
8.18 Nmmynbe Tena. 3menenue ummynbca. UMITynbc CHIThI
8.19 3aK0oH COXpaHEHUS UMITYJIbCa
8.20 H#HHHPar###PeakTUBHOE IBIDKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.9 PaGora cun Tspkectu, ynpyroctu, TpeHus. CBs3b SHEpruu u
' paboTsI
[ToTennmanpHas >HEPrus Tena, MOAHITOrO HaJ MOBEPXHOCTHIO
8.23
3emun
8.24 [ToTennmanpHas 3HEPTUs CKATON MPYKUHBI
875 #i##Par###Kunetnyeckas 3Heprusa. TeopemMa 0 KHHETHYECKOM
' SHEPrUuu
8.26 H#HPar#t#3axon coxpaHeHUsI MEXaHUYEeCKOU YHEPTUU
[IpakTueckue pabOTHI:
Omnpenenenue cpeaHeld CKOPOCTH CKOJIBXEHHUS Opycka WM
8.27 JBIKECHMS LIApUKa MO HAKJIOHHOM MiockocTH. OmnpeneneHue

YCKOPCHUA TCJIa TIIpU PaBHOYCKOPCHHOM JIBHMIKCHHUU 11O

HaKJIOHHOM ITOCKOCTH.




HccnenoBanue  3aBUCMMOCTH  IIyTH  OT  BpPEMEHHM  IIpH
PaBHOYCKOPEHHOM JIBW)KEHUU 0€3 HauyaIbHOM CKOPOCTH.
[IpoBepka runoressl: €ciu IpU PaBHOYCKOPEHHOM [BHKCHHH
0e3 HavalIbHON CKOPOCTH ITyTH OTHOCATCS KaK pPsiZl HEUETHBIX
4UCed, TO  COOTBETCIBYIOIIHME  IIPOMEXKYTKH  BpPEMEHU
OHUHAKOBBI.

HCCH@I{OBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHHA CKOJIbKCHUA OT
CWJIBI HOpMaJIbHOTO JaBieHus. OmnpezneneHue KodpuuueHTa
TpeHMsI CKOJbXeHMs. OrpeneneHue KECTKOCTU MPYKUHBI.
Onpenenenve paboThl CHJIBI TPEHHUST NPU PABHOMEPHOM
JABUXXCHUHN TCJila 110 FOpH?;OHTElJ'IBHOfI IMMOBCPXHOCTH.
Ornpenenenue pabOThl CHIIBI YIIPYTOCTU MPHU TOIBEME Tpy3a C

HCIIOJIB30BAHHUEM HEIIOJABHIXXHOI'O M ITOJIBHXHOI'O 0JIOKOB

dusnyeckre SBICHUSI B npupoaec: IMpUIMBbBI W OTIIMBBEI,

8.28 newkenne 1aHeT CoJIHEUHOW  CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.99 TexHUYeCKHe YCTPOWCTBA: CIHIOMETP, JATYUKH ITIOJIOKEHUS,

PacCTOSIHUS U YCKOPEHHUSI, PAKETHI

MEXAHUYECKHNE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe  aBwkeHue. (OCHOBHBIE — XapaKTEPHUCTHKH

- KoJie0aHui: Iepro1, 4acToTa, aMIUIUTyAa
9.9 MaremaTtuueckuii M TNPYKUHHbIA MasTHUKU. [IpeBpaienue
' SHEPrUU NpU KoJieOaTeIbHOM JBUKEHUU
93 3aryxawomue — koneOaHus.  BpiHyxaeHHble — KoseOaHUS.
' Pe3onanc
Mexanuueckue BoiHbl. CBOICTBa MEXaHHMYECKHUX BOJIH.
Yy [IpoonbHbIE U TIOTIEpEYHbIE BOJHEI. J[JTMHA BOJIHBI U CKOPOCTh
. e pacmnpocTtpaHeHusi. MexaHn4eckre BOJIHBI B TBEPIOM Telle,
ceificMrYecKue BOJHbI
9.5 3ByK. 'poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u ynpTpa3zByk
[IpakTdeckue pabOTHI:
Onpenenenne Y4acTOTBI u nepuo/ia KoJeOaHui
9.7 MaTE€MaTUYeCKOTO MasiTHUKA.

Onpe,ueneHI/Ie YaCTOTBI W IICpUOIA KoJIeOaHM IMMPYXXUHHOT'O
MassTHHKaA

HccnenoBanue 3aBUCUMOCTH nepuoaa KoJieOaHMit




NOJIBEIIEHHOTO K HUTH Tpy3a OT JIMHBI HUTU. VccnenoBanue
3aBHCHMOCTHU TEpHOJa KOJICOAHUN MPYKHUHHOTO MasTHUKA OT
macchl rpy3a. [IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHHi
rpy3a, NOJBEIICHHOTO K HHUTH, OT MAaccChl Irpy3a M >KECTKOCTH
npyXuHbl. I3Mepenue yckopeHus CBOOOTHOTO Ta/ICHHS
Ousnyeckue SBICHUS B TPUPOJAE: BOCHPHUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3eMJICTPSICEHUE, CEHICMUYECKHE BOJIHBI, IlyHAMH,
9X0
9.9 TexHnueckue YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BAaHUE
. YIIBTPa3ByKa B ObITY U TEXHHUKE
SJIEKTPOMATHUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMAarHUTHOE  TOJe.  DJEKTPOMArHUTHBIE  BOJIHBI.
' CBO¥CTBA AIIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 3eKTPOMarHUTHBIX BOJH
10.3 OnekTpomarHuTHas —npupoxa cBera. CKOpocTh  cBerta.
' BouitHOBBIE CBOICTBA CcBETA
10 [IpakTnueckue pabOTHI:
10.4 N3ydyeHue CBOWCTB dJICKTPOMArHUTHBIX BOJH C ITOMOIIBIO
MOOMJIBHOTO Tene(oHa
105 ®dusnveckue SBICHHUS B MPUPOJE: OWOJIOTHYECKOE ICHCTBHE
' BUJIUMOTO, YABTPA(PHUOIETOBOTO U PEHTT€HOBCKOTO M3Iy4eHUN
10.6 Texuuyeckune ycTpoicTBa: UCHOIB30BAHUE AIIEKTPOMArHUTHBIX
' BOJIH U1l COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas monens cBeta. MIcTOUHHMKHM cBeTa
11.2 [IpsiMonmHEHHOE pacIPOCTPAHEHHUE CBETA
11.3 Otpaxxenue cBeta. [1n0ckoe 3epkano. 3akoH OTpaskeHHUs CBETa
114 [Ipenomnenue cBera. 3akoH mpenomieHus cBera. llomHoe
' BHYTpPEHHEE OTPaKEHUE CBETa
11 11.5 Jlunza. Xo nydei B TH3€e
11.6 Ontuueckas cuctema ¢oroarnmnapara, MUKpOCKOIa U TeJIECKOIa
117 I'maz  kak  onTuyeckas  cucremMa.  biausopykocts U
' JATbHO30PKOCTh
118 Paznoxenune Oenmoro cera B crnekTp. OmnbiTel HploTOHA.
. CroxeHue cieKTpalbHBIX 1IBeTOB. Jlucnepcus cBera
11.9 [IpakTuyeckue paboOTHI:




#H#Par###lccnenoBanue  3aBUCUMOCTH  yIJIa  OTPaKECHUS
CBETOBOTO JIy4a OT yIJa MaJeHusl.

HH#HPar###113yuenue xapakTepuCTUK U300pakeHusl IpeiMeTa B
IUIOCKOM 3€pKaJie.

#H##Par###llccnenoBanue 3aBUCHUMOCTH  yIJia  TPEIOMIICHUS
CBETOBOTO JIy4a OT YIja MaJeHHUs Ha TPAHUIE «BO3AYX —
CTEKIION.

#H#Par### lonyuenne M300paKeHU I c MIOMOTIBIO
COOMPAIOIIEH JIMH3HI.

#H##Par###OnpeneneHme (dhokycHOTO paccTosTHUs "
OTITUYECKOH CHIIBI COOMPAFOIIEH JTMH3HI.

HEHPar###OnbITH IO Pa3I0KEHUIO OEJI0ro CBETa B CIEKTP.
HAHPar#H#OnbITHl IO BOCIPUSATHIO I[BETa MPEAMETOB MPH HX

HaOJI0JIEHUH Yepe3 1IBETOBbIE (PUIIBTPHI

®dusznyeckue sBiaeHus B npupoje: 3atmenus ComHua u JIyHbl,

11.10 [BETa TeJ, ONTHUYECKHEe SBIEeHUA B aTMmocdepe (1BeT HeOa,
pedpakums, paayra, MUPax)

111 TexHudeckne yCTpPOWCTBA: OYKM, NEpHCKOM, (oTroammapar,

' ONTHYECKUE CBETOBOBI
KBAHTOBBIE ABJIEHUA

191 Onpiter Pezepdopra m mimanerapHas Mojenb atoma. Mojaenb
' aroma bopa

12.2 Hcnyckanne u  morjomeHue cBera aroMoM. KBaHTBL
' JIuneityaThie CIEKTPbI

12.3 PannoaktuBHOCTB. Anb(a, 6eTa- U raMma-u3aIydeHUs

194 Crpoenue aromHoro siapa. HykionHas MoJienb aTOMHOTO siipa.
. H3o0Toms!

12 195 PannoaktuBupie  mpeBpamenus.  [lepmox  mousypacnana

' ATOMHBIX SIJEP

126 Snepuble peakuuMu. 3aKOHBI COXpPaHEHHUs 3apsOBOrO M
' MacCOBOTO YUCEI

12.7 DHeprus CBsI3U aTOMHBIX sifiep. CBsA3b MacChl U SHEPTUHU

198 Peakuun cunTe3a u neneHus sagep. VICTOYHMKM sHEpruu
' ConHua u 3B€37

12.9 Snepnas sHepreruka. JlelicTBHE PaJMOAKTUBHBIX H3IyYECHHM

Ha JXUBBIC OPraHU3Mbl




[IpakTuyeckue pabOTHI:

HaGumto/ieHre CIUTOIIHBIX U IMHEHYAThIX CIICKTPOB U3TYYCHUSI.
12.10 HccnemoBanue TPEeKOB: HW3MEPEHHE DSHEPrUU YACTHUIBI 110
TOPMO3HOMY TyTH (110 poTOTpadusim).

W3mepenune paaroakTHBHOTO (oHA

dusnueckue SIBJICHUS B IIPpUPOAE: €CTECTBEHHBIN

1911 panMoaKTHBHBIM (OH, KOCMHYECKHE JIy4H, pPaIHOaKTUBHOE

' W3JIy4€HHE ITPUPOIHBIX MUHEPAIOB, NEUCTBUE PAINOAKTHUBHBIX
W3JIy4CHHUI Ha OPraHU3M 4eJIOBEKa

1912 TexHu4eckue yCTpOMCTBA: CIEKTPOCKOI, WHIUBUYAJIbHBIN

JIO3UMETp, Kamepa Buiibcona

IPOBEPSEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJHLHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0230BOr0 YPOBHS
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOTI'0 001Ier0
oOpa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKK B HAydyHOH KapTHHE MHpa; CHOPMUPOBAHHOCTH
0a30BBIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSA3M U IIO3HABAEMOCTH SIBJICHHI
IPUPOJIbI, O POJIHM IKCIIEPUMEHTA B (PU3HKE, O cUcTeMooOpa3yomiel poiau GU3UKH
B Da3BUTUM €CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTUH, 00 SBOJIOIHUU
(u3MuecKux 3HAHUNW W HUX POJU B LEJOCTHOW €CTeCTBEHHOHAYYHOW KapTHHE
MUpa, O BKJIaJIe POCCUNUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,

00BsACHEHHE MMpoOLECCOB OKPYKAOIICTO MUPA, PA3BUTHC TCXHUKU U TEXHOJIOTUH

3HaHMd O BHUAAX MaTepuu (BELIECTBO W II0Jie), O JABIDKEHHH KaK CrocooOe
CYLIECTBOBaHUS MaTepud, 00 aTOMHO-MOJEKYJISIPHOH TEOpUH CTPOCHUS
BellecTBa, O (UBMYECKON CYIIHOCTH SIBJICHUH MPHUPOABI (MEXaHHUYECKHUX,
TEIUIOBBIX, JJEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE pa3jNyaTh SBICHUS IO
ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
naHHOe (u3MyYeckoe sBIEHUE; YMEHHUE pAaclOo3HABaTh MPOSBICHUE H3YyYEHHBIX
(u3nuecKkux SBICHUI B OKpPYXKAIOIIEM MHpE, BBIACNSAS HX CYIIECTBEHHBIC

CBOMCTBa (ITPU3HAKN)

Brnanenne ocHoBaMU IMMOHATHUIHOIO armapara 1 CAMBOJIMYCCKOTO SI3bIKa (1)I/IBI/IKI/I u

HCIIOJIb30BAHHUEC UX IJId PCIICHUA y‘-IC6HBIX 3ala4; YMCHHUC XapaKTCPHU30BaATb




CBOICTBA TeJ, (PU3NUECKUE SIBICHUS M MPOIECCHI, UCTIONB3Ys (pyHIaMeHTaIbHbIE

1 SMIIMPHUYCCKUC 3aKOHBI

YMeHne onmceBaTh HU3YUYCHHBLIC CBOMCTBA T€I U (bH?)I/ILIeCKI/Ie SAIBJICHUS, UCIIOJIb3Ys

(u3HUecKre BeTHUNHBI

Bnanenne ocHOBaMHM METOJOB HAy4yHOIO IO3HAHUSA C YYETOM COONIOIEHMS
npaBmiI 0€301acHOro Tpy/aa: HaOMroIeHne (PU3UIECKUX SBICHUM:

YMEHHME CaMOCTOATEIbHO COOMpPaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY U3 JIaHHOTO
Habopa 000pyIOBaHUs MO0 MHCTPYKIIMHU, OTIMCHIBATH XOJ1 OTBITA M 3aIIMCHIBATH €r0
pe3ynbTaThl, GOpPMYINPOBATh BHIBObL;

MIPOBEJIEHUE TPSIMBIX M KOCBEHHBIX M3MEPEHMH (PU3MUECKUX BEIMYMH: YMEHHE
IUIAaHUPOBATh U3MEPEHUs, CaMOCTOSATENbHO COOMpATh 3SKCIEPUMEHTAIBHYIO
YCTAaHOBKY II0 MHCTPYKIIMH, BBIYMCIIATH 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh
IIOJy4EHHBIE PE3YJIBTATBl C YY4ETOM 3aJaHHOM IOIPEIIHOCTH Ppe3yNbTaTOB
W3MEpPEHUN;

MIPOBEJCHUE HECIOKHBIX AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM; CaMOCTOSTEIIBHO
coOupaTrh SKCHEPUMEHTAIbHYI0 YCTAHOBKY M TIPOBOJUTH HCCIEIOBAHUE IIO
WHCTPYKLUU, MPEACTABIATh NOJyYEeHHbIE 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B
BUJE Tabmul ¥ TpapUKOB, Y4YUTHIBATh IOIPEIIHOCTH, AEIaTh BBIBOJBI IO

pE3yiabTaTaM HUCCICI0BAHUA

[ToHnManme XapakTEpPHBIX CBOUCTB (PM3UYECKUX MOJIEICH (MaTepuaabHas TOYKa,
abCoTIOTHO TBEPAOE TENO, MOJEINU CTPOCHHUS Ta30B, )KUJIKOCTEH M TBEPIBIX Tell,
IUTAHEeTapHas MOJENb aToMa, HYKJIOHHAs MOJeldb aTOMHOIO Sipa) U yMEHHue

IMPUMCEHATE UX JJIA 00BACHEHUS (bHSI/I‘leCKI/IX IIPOUECCOB

YMmeHne oOBICHATH (l)I/ISI/I‘ICCKI/Ie IMponecChl U CBOMCTBA TCJI, B TOM 4YHCJIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTE€pa, B YaCTHOCTH,
BBIABIIATE IPUYXMHHO-CIICACTBCHHBIC CBA3HM U CTPOUTH 00BsICHEHHE C OHOpOfI Ha
HN3YUCHHBIC CBOMCTBA (I)I/I?»I/I‘IGCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘IGCKI/I6 3aKOHBbI,

3aKOHOMCPHOCTH U MOACIIN

VYMmenue pemath pacuéTHble 3a1aud (Ha Oa3ze 2 — 3 ypaBHEHMH), MCIOJIB3Ys
3aKOHBl U (OPMYIbl, CBA3bIBAIOIINE (U3UUYECKUE BEJIMYMHBI, B YaCTHOCTH,
3allUChIBATh KPAaTKOE YCJIOBME 3aJlayd, BBIABIATH HEJOCTAIOIINE JIaHHbIE,
BBIOMpATh 3aKOHBI U (HOPMYINbI, HEOOXOAUMBIE Ui €€ pelIeHHs], UCIOIb30BaTh
CIPAaBOYHBIE JIaHHBIE, MPOBOJUTH pAcU€Thl W OLEHUBATh PEATUCTUYHOCTD
HOJy4eHHOTO0  3HAayeHHs  (U3NYECKONW  BEJIWYMHBI, YMEHHE  OIpelelsiTh

PasSMEPHOCTH (bPIBPI‘-ICCKOﬁ BCJIIMYNHEI, HOJ'Iy‘-IGHHOﬁ IIpU pCUHICHUU 3ala4Un

YmMmenue XapaKTCprU30BaTh MPUHIUIIBLI JENCTBHUS TEXHUYSCKUX YCTpOﬁCTB, B TOM

yuciae OBITOBBIX HpI/I60p0B, N IMPOMBINIJICHHBIX TCXHOJIOTHYCCKUX IMPOLCCCOB 110




HUX OIIMCAHWIO, HCIOJIB3Yysd 3HAHHUA O CBOMCTBAxX (1)I/I3I/I‘-ICCKI/IX SIBJICHUN H

He00X0AMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHHne MCIoJIb30BaTh 3HAHUS O (I)I/I3I/I‘-IGCKI/IX SABJICHHUAX B HOBCGI[HCBHOﬁ KU3HU
i o0ecriedeHrs 0€30MacHOCTH TPH OOpameHud ¢ OBITOBBIMH TMPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3I0POBbS M COOIIOJCHHS HOPM
9KOJIOTHYECKOTO ITOBECHHS B OKpYKarollel cpeze; MOHNMaHHe He0OX0ANMOCTH
IMPUMCHCHUA [IOCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I A TEXHOJIOTHH M pallruOHAJIBHOTO

IPUPOIONIOJIB30BAHUS

11

OneIT moucka, mpeoOpa3oBaHus W NpeACTaBieHUs HHopManuu (HU3NYECKOTO
COJIEp>KaHUS C UCIOJIb30BaHUEM MH(POPMAITMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTHIl; yMEHHUE OIIEHUBATh JOCTOBEPHOCTH IMOJIY4YE€HHON MH(pOpMaluu Ha
OCHOBE MMEIOIIMUXCSI 3HAHUW U JIONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE
WCIIOJIb30BAaTh MPU BBINOJHEHUM Y4YEOHBIX 3alaHU  HAyYHO-TIONYJISIPHYIO
JAUTepaTypy (PpU3NYECKOro COJEpKaHUs, CIPaBOYHBIE MaTEpUasbl, PECYPChl CETH
HNutepuer; BmaneHune 0a30BBIMH HaBBIKAMHU TpeoOpazoBaHus WHPOpMaUU W3
OJIHOM 3HAaKOBOM CHCTEMBI B JPYI'yl0; YMEHHME CO3/1aBaTb COOCTBEHHbIE
MMCbMEHHBIE U YCTHBIE COOOIIEHHMs] Ha OCHOBE WMH(MOPMALUU W3 HECKOJbKHX

HUCTOYHHUKOB

IHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanunueckoe nBmxkeHHe. MarepuanbHas Todka. Cucrema orcdéra. OTHOCHUTEIBHOCTh
' JIBYDKCHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBMKeHUE. CpeHsis ckopocTb. DopmMyiia sl BBIYUCICHHSI
1.2 cpeaHeii ckopoctu: V = S/t
PaBHOMepHOE MpsMONMHENHHOE ABM)XEHHE. 3aBUCUMOCTh KOOPAMHATHI TeJa OT BPEMEHU B
cllydae paBHOMEPHOTO MPSMOJIMHEHHOTO IBHKEHUS:
1.3 W) =x,+vt
I'padviku 3aBHCHUMOCTH OT BpPEMEHH MJsl MPOEKIIMH CKOPOCTH, MPOEKIUU TepEeMEIleHNS,
MyTH, KOOPIAUHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM JBHKEHUU
14 3aBUCHMOCTh KOOPAMHATHI Te€Jla OT BPEMEHH B ClIydae PaBHOYCKOPEHHOTO MPSIMOIMHEWHOTO
' TIBUKCHHS:




-Sx':r} = 1'.|;|: * f_ax *

(]

@opMyIIbl Ul IPOEKIUHU EPEMEILEHHUS], IPOCKLIUN CKOPOCTH M IPOCKLUUN YCKOPEHUS IIPU

PaBHOYCKOPEHHOM IPSAMOJUHENHOM JBUKCHUU:

2
5. =y, -t+a,- 5

U.\'('f] =Upy T4, I,

a (1) =canst,

9 3
2 21 _4
Uiy Uiy 8y

I'padukn 3aBUCHMOCTH OT BpPEMEHHU JUIsl MPOEKLIUU YCKOPEHUs, MPOEKIHHU CKOPOCTH,

MIPOEKIIUU NTEPEMELICHUS, KOOPAUHATHI IPU PABHOYCKOPEHHOM ITPSMOJIMHEMHOM JIBH)KEHUU

CBoboanoe mangeHue. opmMysbl, OMUCHIBAIOIINE CBOOOJHOE MaJCHHE Tella M0 BEPTUKAIH

(IBW)XKEHHE TeJda BHMU3 WM BBEPX OTHOCUTENIBHO MOBEpXHOCTH 3emiu). ['paduxu

15
3aBUCHMOCTH OT BPEMEHH JUIS MPOEKIMHA YCKOPEHHUsI, TPOEKIUU CKOPOCTH M KOOPIWHATHI
IIpY CBOOOTHOM IMaJIeHUH TeJla 110 BEPTUKAIIU
CKOpOCTB paBHOMEPHOTO JBWKCHHMS TeJa 110 OKPYKHOCTH. HarpaBieHne CKOpoCTH.
dopmyna JUIsl BBIYUCIEHUSI CKOPOCTHU Yepe3 pajnyC OKPYKHOCTH U NEPUO]] 0OpalleHus:
U= 2R
T
enTpocTpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMHUTEIBHOTO YCKOPEHHUS.
dopmyna Uisl BBIYUCICHNS YCKOPEHUS:
2
1.6 v
WTR
dopmyna, CBA3bIBAIOIIAS IEPUOJL U YACTOTY OOpaILeHUs:
v = !
T
Macca. [InotHocTs BemectBa. @opmyiia 11 BBIYUCICHHS TUNIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BektopHas ¢pusnueckas BenuunHa. CloskeHue cuil
1.9 SIBnenue nnepuuu. Ilepseiii 3akoH HeroToHa
1.10 Bropoii 3akon HetoToHa:




—

F=m-a

CoHarnpaBJIeHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOPa CUIIBI, TEHCTBYIOIIEH Ha TENO

1.11

Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:

Fyy=-F,

1.12

TpeHI/Ie IIOKOS U TPCHUC CKOJILXKCHUS. CDOpMy.Ha AJI BBIYMCIICHUA MOIYJI CHUJIbI TPCHUA

CKOJIBXXCHHUA !

Fszp.L-.-"-.T

1.13

Hedbopmarus Tena. Ympyrue u Heynpyrue naedopmammu. 3akoH ynpyroi aedopmaruu
(3axoH I'yka):

F=k-Al

1.14

BcemupHoe Tsarotenue. 3aK0OH BCEMUPHOTO TATOTEHUS:

my -1,
F=G.—L1_2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
dopmyina 1 BBIYMCICHHSI CHIIBI TSHDKECTH BOJIM3M MOBEpXHOCTH 3emun: F = mg.
JBmwxenue manet Bokpyr Comnnna. [lepas kocmudeckas ckopocts. HeBecoMocTs 1

neperpy3ku

1.15

Nmnynbe Tena — BekTopHas (pu3nyeckas BEIIMUMHA.
D=mi

I/IMHy.]'ILC CHCTEMBEI Tell. MI3MeHeHue HUMITYJIbCA. I/IMHy.TIBC CHJIBI

1.16

3aKkoH COXpaHCHU: UMITYJIbCA IS 3aMKHYTOI>'I CUCTEMBI TCII:
p=myU +m, U, =const

PeakTuBHOE ABMKEHHE

1.17

Mexanuueckas pa60Ta. qDopMlea JJII BBIYHUCIICHUSA pa6OTLI CHIJIBI:

A=Fsoosc

MexaHudecKkass MOIITHOCTb:

nN=4
r




1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYMCIICHU S KHHETHYECKOM

SHEpPruu:

HE)E
By

Teopema o kuHeTHUECKOU dHEprun. Popmyia Ui BEIYMCICHNS IOTEHIMAIBHON SHEPTrUn

TENa, MOJAHATOIO

HaJ 3eMIéi:

E,= mgh

1.19

Mexanuueckast SHEPTHUs:
E=E;.+E P

3aKOH COXpaHEHUsI MEXaHU4eCKOH sHeprun. @opMmyiia Juisi 3aKOHA COXPaHEHUS
MEXaHUYECKOI HEepPTrUu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpaieHne MexaHM4eCKOW SHEPrUH MTPU HAJTUUMU CUJIbI TPEHUSL.

1.20

ITpocThie MEXaHU3MBL. «30JI0TOE IIPABUIIO» MEXAHUKH.
Peruar. Moment cwisl; M - Fl.

VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
[ToasmxHbIN 1 HenOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas

Aaarpaqecam "

1.21

JlaBneHue TBEPAOTO Tena.
@opmyna 151 BBIYUCICHUS IaBJICHUS TBEPIOTO Tena:

_F
p_S'

JaBnenue raza. ATMocgepHoe JaBlieHHeE.

FI/I,[[pOCTaTI/ILIeCKOC HAABJICHUC BHYTPU KUJKOCTH.

q)OpMy.]'Ia JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH ) KUJAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBandeckuii npecc




1.23

3akoH Apxumena. @opmyna Juid ONPECIICHUs BBITAJIKUBAIOIIEH CHIIBI, ACHCTBYIOIIEH Ha

TEJNO, IOIPYKEHHOE B )KUJKOCTb UJIU T'a3:

Fam =PEV

VYcnopue miaBanus Tena. [IlnaBanue CyAOB U BO3QYyXOIlJIABAHUC

1.24

Mexanndeckue KosiebaHus. AMIUIMTYOa, TEpUOJ M dacToTa KosieOanuwit. Dopmyia,

CBS3BIBAIOILAsl YACTOTY U MEPUOJI KOJIeOaHM:

1.25

Marematuueckuil M NpYKUHHBIM MasTHUKU. [IpeBpalieHrue 3Hepruu npu KoJsiedareaIbHOM

JABMOKCHUHN

1.26

3aryxatomue koyiebanus. Beinykaennbie konebanus. Pezonanc

1.27

MexaHu4decKnue BOJIHBI. HpOI[OJ'II)HI)IG U TONCPCUYHBIC BOJIHBI. ILJ'II/IHa BOJIHBI U CKOPOCTH

pacnpoCTpaHeHHs BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTh M BbICOTA 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HAa I'PAHMIIE JIBYX CpEZ.

HNudpa3Byk u yabpTpazByk

1.29

Ipakxmuueckue pabomoi

N3Mepenne cpenHei MIOTHOCTH BEMIECTBA; apXMMEAOBOM CHIIbL, >KECTKOCTH MPYKUHBI,
Kod(hduimeHTa TPEeHUs: CKOJIbKEHHS; pabOThl CHUJIBI TPEHMSI, CHJIbl YINPYTrOCTH; CpeaHEen
CKOPOCTH JIBHKEHHS OpycKa MO HaKJIOHHOM MJIOCKOCTH; YCKOPEHUs OpycKa MpH JBUKEHUU
[0 HAKJIOHHOM IJIOCKOCTH; YacTOTHI M IepHoJa KoJeOaHW MaTeMaTHYeCKOr0 MasTHHKA;
4acTOTHI M MIepro/ia KoJeOaHul MPYKMHHOTO MasTHUKA; MOMEHTa CUJIbL, JEHCTBYIOIIETO Ha
phIuar; paboTbl CUIIbI YOPYTOCTH MPHU MOABEME Ipy3a C MOMOIIbIO HEMOJABIKHOTO OJIOKa;
paboThI CUJIBI YIIPYTOCTHU MPH NMOABEME TPy3a € MOMOIIBIO MOJABUKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUITBI OT 00bEMa MOrpYKEHHOMN YacTu Tejia U OT
IUIOTHOCTH JKUIKOCTH;, HE3aBUCUMOCTU BBITAJIKMBAIOIICH CHUJIBI OT MAacChl TeNa; CHUJIbI
TPEHMsI CKOJIbKEHHSI OT CUJIbl HOPMAaJbHOIO JaBJCHHS M OT pOJia MOBEPXHOCTH; CHIIBI
yIIPYrOCTH, BO3HUKAIOIIEH B MPYXUHE, OT CTENeHH aedopMaluu MNPY>KUHBI;, YCKOPEHUs
Opycka OT yria HakJIOHa HalpaBJSIONIeH; mepuona (4acToThl) KOJIEOAHWM HUTSHOTO
MasTHUKA OT JUIMHBI HUTHU; TIepruoAa KojeOaHUul MPYKUHHOTO MAasSTHHUKA OT MacChl rpy3a U
KECTKOCTH TIPYKUHBI, HUCCIEOBaHHE HE3aBUCUMOCTU TMepHoJia KOJNeOaHW HHUTSIHOTO

MadTHHKA OT MACCBI I'py3a. HpOBepKa YCJIIOBUA PABHOBCCUS pblYara

1.30

Dusuueckue sA6/1eHUA 8 npupode: MMPpUMEPHBI IBMXKCHHUA C PA3JIMUHBIMU CKOPOCTAMU B JKUBOM
U HEXHBOU mnpuponae, JIeHCTBHE CHUIIBI TPCHUSA B IMPUPOAC U TCXHUKC, IMPUIIUBLI U OTJIMBBI,
JABHOKCHUEC IIJIAHCT Connaeunoi CUCTCMBbI, PCAKTHBHOC IBUXXCHUC JKUBLIX OPraHU3MOB,

pbriaru B TEJIC UYCJIOBCKA, BIIUAHUC aTMOC(i)CpHOl"O JaBJICHMS Ha KHUBOU OpraHu3M, IJIaBaHUC




pBIG, BOCIIPpHUATUC 3BYKOB JKMUBOTHBIMHU, 3EMJICTPSACCHUC, CEMCMUUYECKIE BOJIHBI, HyHAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJIOKCHHUA, PACCTOAHHUA W YCKOPCHHA,

JMHAMOMETp, TIOJIIMITHAKHA, PAKEThl, pbIYar, MOJBIKHBIM ¥ HETMOJIBMKHBIA OJIOKH,

131 HAKJIOHHASI TUIOCKOCTh, TPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI, YCTPOKUCTBO
BOJIONIPOBOJIA, TUAPABIUYCCKHIA IPECC, MAHOMETP, OapoMeTp, BBICOTOMED, MOPUTHEBOM
HACOC, apeOMET], IXO0JIOT, UCIIOJIB30BAHHE YIbTPA3BYKA B OBITY U TCXHUKE
2 TEITJIOBBIE SABJIEHU A
OcHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-KHHETUYECKOW TEOpUU CTPOCHHS BeriecTBa. Moenun
2.1 TBEPJIOTO, )KUJIKOTO M Ta3000pa3HOTO COCTOSHMIA BemecTBa. Kpuctamnmuueckue u amopdHbie
Tena
95 JIBmwxenne dactuil BemecTBa. CBsI3b CKOPOCTH JIBIDKEHHMSI YacTHI[ C TeMIIepaTypoil.
' bpoyHoBckoe aBuxenue, nuddy3us
2.3 CMaumnBaHue M KanWUISIPHbIE SIBICHUS
24 TennoBoe pacMpeHne U CKaThue
2.5 TennoBoe paBHOBecHE
26 Buytpennsis sHeprus. Pabota u Temyomepenaya Kak CHocoObl M3MEHEHMsI BHYTPEHHEH
' SHEPIrUu
2.7 Bunp! Tenonepenaun: TemIONPOBOIHOCTb, KOHBEKIIUS, U3IIy4CHUE
HarpeBanue un oxnaxaenue teia. KoanuecTBo TemIOThl. Y AenbHas TEI0EMKOCTD:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHUsI SHEPTUU B TEIUIOBBIX Mpolieccax. YpaBHEHHUE TEIIOBOro OaaHca:
2.9 Q+0,+..=0
Ucnapenne u xonaeHcanus. V3MeHeHne BHYTpPEHHEH SHEpPruvM B IPOLIECCE MCHApEeHUs U
2.10 KoHeHcanun. Kunenue skuakoctu. Y aeapHas TeioTa mapooodpasosanus: L = Q/m
2.11 BrnaxHocTh BO3yxa
[InaBnenune wu kpucramwusanus. M3MeHeHHe BHYTpPEHHEH 5SHEpruuM MpHU IJIABJIECHUU U
KpUCTAJUTM3alUU. Y IeNbHas TEII0Ta MJIaBJICHUs:
212

2.13

BHYTpeHHHH OHEPTUA CrOpaHus TOIIJIUBA. VY aenpHas TemioTa CropaHus TOIJIMBA: ( = Q/ m




2.14

[punnuns! paboTs! TermnoBbix Apuratenei. KITJI temmoBoro apurarens

Ipakmuyeckue pabomul
N3mepenne yaenpHOW TEMIOEMKOCTH METAJLUIMYECKOTO UMIIMHIPA; KOJUYECTBA TEIUIOTHI,
MOJIy4EHHOTO BOJIOW KOMHATHOW TeMIlepaTypbl (PUKCUPOBAHHON MacChl, B KOTOPYIO OMYIIECH

HaneTI)II\/JI HUJIIMHAP; KOJMWYCCTBA TCIUIOTHI, OTAAHHOTO HArpCTbIM MLUJIWHAPOM, IIOCIIC

215 OTYCKaHUsl €r0 B BOJY KOMHATHON TEMIIepaTyphl; OTHOCHTEIHHOW BIAKHOCTH BO3/YyXa;
yIEIBHOW TEIUIOTHI TUIABIICHUS JibJa. VccinemoBanne M3MEHEHUS TEMIIEPaTyphbl BOIBI TPU
Pa3IUYHBIX YCJIOBHSIX; SBJICHHS TEIUIOOOMEHA IMPH CMENIMBAHUHM XOJOJHOW W TOpsuei
BOJIBI; TIPOIIECCa UCTIAPCHHSI
Qu3zuueckue s61eHus 6 npupoode: TIOBEPXHOCTHOE HATSHKCHHE W KalWJUIIPHBIC SBICHUS B

2.16 MpUpoJie, KpUCTaUIbl B mpupojne, usznydeHue CoJHIA, 3aMep3aHHue BOJIOEMOB, MOPCKHE
Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
Texnuueckue  ycmpoiicmea:  KalWUIAPBI, TIPUMEPBI  WCIOJB30BAHUS  KPHCTAIJIOB,

2.17 KUJKOCTHBI TEPMOMETp, JATYUK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, TTapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO CTOPaHHS

3 DJIEKTPOMATHUTHBLIE SIBJIEHUA

3.1 DnekTpu3arys Tell. J[Ba BHa 2JIEKTPUIECKHUX 3apsiIoB

3.2 B3anmoelicTBre 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aK0H COXpaHEHUS AMEKTPHUIECKOTO 3apsiaa

34 Onektpuyeckoe noJsie. Hanmpsxk€HHOCTH 3yiekTpudeckoro mnosis. [IpuHumnm cyneprno3uimu

' ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE)
35 Hocutenu snextpuueckux 3apsanoB. [[efiCTBHE 3MEKTPUYECKOro IMOJIS Ha DJIEKTPUUECKUE
' 3apsabl. [IpoBOAHUKY U TUDIIEKTPUKU
[ToctosiHHbIN  AnekTpuueckuid  TOK. JledicTBUs snekTpuyeckoro Toka. Cuiia  Toka.
Hanpsioxenue.

3.6 | =qg/t,U=Alq
DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBHOE SIEKTPUYECKOE CONTPOTUBIICHUE:

3.7 R =pl/S

38 3akon Oma st ydacTka snekrpudeckoit neru: | = U/R
[TocnenoBarensHOE COEIUHEHNE TTPOBOIHUKOB:

3.9

I, =I,. U=U,+U,. R=R +R,




HapaHHeJIBHOG COCAUHCHHC ITPOBOJHUKOB paBHOI'O COIMMPOTHUBIICHUSA:

U=UgI=1+I;R=2.

2

CMelaHHbIC COCAUHCHHA ITIPOBOJHHUKOB

Pabora 1 momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Ixoyns — Jlenma:

3.11 O= I*-R-t

3.12 OnpbiT Opcrena. MarHuTHOe TOJIe TPSIMOTO TMPOBOJAHMKA C TOKOM. JIMHMM MarHUTHOM

' WHYKITHHA

3.13 MaruauTtHoe 1noJjie NoCTOSHHOro MaruuTa. BzaumoielicTBre NOCTOSTHHBIX MAarHUTOB

3.14 JleficTBHEe MarHUTHOTO TOJISI HA POBOJHUK C TOKOM

3.15 OnbiTel @apajes. SABneHue >5mekTpoMarauTHor nHaykuuu. [Ipasumno Jlenna
IIpakxmuueckue pabomoi
N3mepenue 31MeKTpUUecKOro CONPOTUBIICHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA;
pabOTHI AMEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IMPOBOJHHUKE (PE3UCTOPHI,

3.16 JIaMITOYKa), OT HaIpsDKEHUS Ha KOHIAX IMPOBOJHUKA; 3aBUCUMOCTH COIMPOTHBICHHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAIU €T0 MONEPEYHOro CEYEeHUS U YCIbHOTO COMPOTUBIICHUS.
[IpoBepka npaBuia i JIEKTPUUECKOTO HAIMPSHKEHUS MPU MOCIEA0BATEILHOM COSAMHEHNUN
MIPOBOJTHUKOB; MpaBuja Uil CHIIbI 3JEKTPUUYECKOTO TOKA MPHU MAPAIICIBHOM COEAMHEHUU
MIPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qu3suueckue s61eHUs 8 npupode: SIEKTPUYECKHE SBICHUS B aTMocdepe, dIEKTPUUECTBO

3.17 KUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMIid, Apei( MOII0COB, POJIb MATHUTHOTO OIS AJIs
YKU3HU Ha 3emJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpoucmea: D3IEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUUK

318 ANIEKTPUYECKOM  DHEPrHM,  DICKTPOOCBETHTEIbHBIE  MPUOOPHI,  HarpeBaTelIbHbBIC

' ANEeKTpONpUOOpsl  (TpUMEpPBI),  DIEKTPUUECKUE  MPEAOXPAHUTENH,  DJICKTPOMArHHT,

IEKTPOABUTaTENb IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA

3.19 DneKTpoMarHuTHbEIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JIygeBas mozens cera. IIpsiMonnHelHOE pacipoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [Tnockoe 3epkaino

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHHS CBETA

3.23 Jucnepcus cBera




JIlunza. Xox nyueit B nun3e. DokycHoe paccrosinue AUH3bL. OnTHyeckas cuia JuH3bl: D =

3.24
1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTHUECKHe MPUOOPHI
Ipakmuyeckue pabomul
###Par###I3mepeHre ONTUYCCKOW CWIIBI COOMparomieid JTWH3BI, (OKYCHOTO pPACCTOSIHUS
coOuparoriel JUH3bI (0 CBOMCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U M300paKeHHs, Koraa

3.26 MPEAMET PACIIONIOKEH B IBOMHOM (hOKYyCe), MoKa3aTes MPEeIOMIICHUS CTEKJIa.
###Par###lccnenoBanne CBOWCTBAa H300pPaKEHUS, ITOTYICHHOTO ¢ TIOMOIIBIO COOMparoIIe
JIMH3BI, U3MEHEHHs (OKYCHOTO DPACCTOSHHUS JIBYX CIIOKEHHBIX JIMH3; 3aBHCHMOCTH YTJia
MIPETIOMJICHHUSI CBETOBOTO JIyda OT yIJia MaJICHHs Ha TPaHHIIE «BO3IAYX — CTEKIIO»

3.97 Qusuueckue senenus 6 npupooe: 3armeHus Conama u JIyHBI, 1BeTa Tel, ONTHYECKHE

' siBJIeHUs B atMocepe (1BeT Heba, pedpakiius, pagyra, MUPaK)
3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKOTI, (oTOANapaT, ONTUIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHU A

4.1 PamnoaktuBHOCTH. Anb(a-, Oeta-, raMma-u3nydenus. Peakiun anbda-u 6era-pacnaga

4.2 OmnsiTel Pezepdopaa o paccesauto anbda-yactuu. [InanerapHas moaens atToma

4.3 CocraB aroMHOTO sipa. M30Tomb

4.4 [Tepuoa momypacnaga aTOMHBIX SiAEp

4.5 SnepHble peakiuu. 3aKOHbI COXpaHEHUS 3apsSA0BOTO U MAaCCOBOTO YHCET
Qu3suueckue s61eHUs 8 NpUpoode. eCTECTBEHHBIH PaJMOAKTUBHBIA (JOH, KOCMUYECKHE JTYUH,

4.6 PaZMO0aKTUBHOE M3Ty4YE€HUE MPUPOIHBIX MUHEPAJIOB, ACHCTBUE PaIMOAKTUBHBIX U3Ty4eHUN
Ha OpraHu3M 4YeJoBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKOI, HHAWBUIYaIbHBIA J103UMETp, Kamepa BuibcoHa,

AACpHad SHEPreTuka

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA




HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






