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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gusuke Ha YpOBHE OCHOBHOTO OOIIero o0pa3oBaHMs COCTAaBIIEHA HA OCHOBE TMOJIOKEHUHN U TpeOOBaHMI
K pe3yJibTaTaM OCBOEHHSI Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHOM Mmporpammbl, npenacrabieHHbix B @I'OC 000, a
Takke ¢ yd€roM (enepanbHO paboyeil mporpamMmbl BocnuTaHus W KoHUeENUMU MpenojiaBaHus y4yeOHOro mpeaMmera
«DusuKay.

[IporpamMma o ¢gusuke Ha YpOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs COCTAaBIIEHA HA OCHOBE MOJOKEHUHN U TpeOoBaHUM
K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3oBaTenbHOM mporpammel, npeactaBieHHsx B ®I'OC 00O, a
TakkKe C ydeToM (QeaepanbHOil pabodeil mporpaMMbl BOCHUTAHUS U KOHIICTIMHM TMpENoAaBaHUs Y4yeOHOro NperMeTa
«Dusukay.

Conepxxanue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM TI'PaMOTHOCTH
oOy4JaronMxcsi ¥ OpraHu3alMI0 M3ydeHUs (PU3MKH Ha AESTEIbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4YUTBHIBAIOTCA
BO3MOXXHOCTH ydeOHoro mpenmera B peanuzamuu TpeboBanuiit. ®I'OC OOO Kk mIaHUpPYyEeMbIM JIMYHOCTHBIM U
MeTanpeIMETHBIM pe3yJbTaTaM O0yUYEHHs, a TaKKe MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs.

[Iporpamma mo (u3Mke ycCTaHABJIMBAET paclpejieiieHue y4eOHOro marepuana mo rojgaMm oOydeHus (10 Kiaccam),
MpeasiaraeT MPUMEPHYIO MOCIEA0BATENIbHOCTh U3YUEHHSI TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHS MPEIMETHOTO COJAEPKAHUS
U y4YeTe BO3PACTHBIX 0COOEHHOCTEN 00yYaroInXCsl.

[IporpamMma 1o ¢u3uke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJMYECKOW MOMOIIM YUYUTENI0 B CO3/JaHUU pabouei
MIPOrpamMMBbI 10 y4eOHOMY MPEAMETY.

®u3nka SBIAETCA CUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (PU3MUYECKHE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBICHHM, N3y4aeMbIX XUMHUEH, ONOJIOTHEN, acTpOHOMUEN U (pU3nUecKor reorpadueit,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, IMperocTaBiisieT Hauboisiee sicHble 00pa3lbl MPUMEHEHUS HAyYHOTO
MeTO/1a TO3HAHMSI, TO €CTh CII0C00a MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna U3 rIaBHBIX 33434 (PU3MYECKOro 0Opa3oBaHUs B CTPYKType 001iero oOpa3oBaHMsI COCTOMT B (POpMUPOBAHUU
€CTECTBEHHOHAYYHON TPaMOTHOCTH U UHTEpECA K HAyKe y 00yUalOIIUXCS.



N3yuyenne ¢usukun Ha 06a30BOM ypOBHE IMPEANOJIAraeT OBJIAJEHUE CICAYIOMIMMH KOMIETEHTHOCTSIMH,
XapaKTEepU3yIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

HAay49HO O0OBSACHATH SABJICHHA,
OLCHUBATH U ITIOHUMATb OCOOCHHOCTH HaY49HOI'O UCCICIOBAHM,
HHTCPIIPCTUPOBATH JAHHBIC U UCITIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA AJIA IMOJYUYCHUA BBIBOIOB.

[lenu wm3yyeHuss (pU3MKU HA ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUsl OMNpPEETICHbl B KOHIICMIMUA MNPENoJaBaHUs
yaeOHOrO mpenmera «®du3uka» B oOpazoBaTeNbHBIX OpraHm3anusx Poccuiickoit ®enepanuu, peaau3yOmdX OCHOBHBIC
o011e00pazoBaTeNbHbIE MPOTPAMMBI.

Lenu nzydyenus: Gpu3nKu:

NpUOOpETEHUE HWHTEpeca U CTPEMJIEHUS OOydaloIIMXCd K HAyYHOMY M3YYEHHIO MPUPOJIbI, PA3BUTHE HX
MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJCTABICHUA O HAyYHOM METOJE IMO3HAaHUS U (OPMUPOBAHME HCCIEIOBATEIBCKOIO OTHOUIEHMS K
OKPY’KAIOLIUM SIBJICHUSIM;

(opMuUpOBaHHE HAy4YHOIO MHPOBO33PEHHUS KaK pe3ylbTaTa M3yYE€HUS OCHOB CTPOEHUS MaTepuu U
(yHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

(opMHpOBaHKE TPEACTABICHUIA O POIU (PUZHKU AJIA PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;
pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oynaymeir mpodecCHOHANBHON NeATeTbHOCTH, CBSI3aHHOM C
(u3MKOMN, MOArOTOBKA K AaJIbHEHIIEMY OOyUEHHUIO B ’TOM HaIPaBJICHUU.

JlocTrkeHrue ATUX I1IeJie MmporpaMmbl 1mMo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs 00eCTeurBaCTCS
pEIIeHrEM CIEeIYIOINX 3a1au:

NpUOOpEeTEeHNUE 3HAHUW O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, AJIEKTPUUYECKHUX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSAX;

NpUOOpPETEHUE YMEHUH OMUCHIBATh U OOBACHATH (PU3NYECKUE SIBJICHUSI C UCIIOJIB30BaHUEM TIOJTYUYCHHBIX 3HAHUI;
OCBOEHHME METOJIOB PELICHUs MPOCTEHIINX pACYETHBIX 3a/a4 C UCIOJIb30BaHUEM (PU3UUYECKUX MOJENEH, TBOPUECKUX
Y IPAaKTUKOOPUEHTUPOBAHHBIX 3a/a4Y;



e pa3BUTHE YMCHHA HAOIIOJATh TPHUPOIHBIC SBICHUS W BBINOJHATH ONBITHI, JA0OpaTOpHBIE pPAOOTHI U
AKCIIEPUMEHTATILHBIC UCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPHOOPOB;

e OCBOCHHE MPHUEMOB paboThl ¢ WHpOpManeld PU3NIECKOro COJEPKaHuUs, BKIIOYass WHHOPMAIIUIO O COBPEMEHHBIX
JTOCTHKCHHSIX (DU3HMKH, aHATIN3 U KPUTHUECKOE OlEHUBaHUE HHPOPMAIIHIH;

e 3HAKOMCTBO CO cdepamMu MTPOoPECCHOHATLHON ACATENHHOCTH, CBS3aHHBIMHU C (DU3UKOH, W COBPEMECHHBIMH
TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha JTIOCTHKEHUSIX (PU3NIECKON HAYKHU.

OO6miee 4ncio 9acoB, pEeKOMEHIOBAHHBIX I M3ydeHus (u3uKu Ha 0a30BOM ypoBHeE, — 238 wacoB: B 7 kiacce — 68

gacoB (2 yaca B Hemenw), B 8 kiacce — 68 4dacoB (2 yaca B Hemeno), B 9 kmacce — 102 gaca (3 yaca B HEHEIO).

[Ipemraraemerii B mporpaMme 1o (Gu3MKe mepedeHb JabopaTOPHBIX padO0T W OMBITOB SBIISIETCS PEKOMEHIATEIbHBIM,
YUUTENb JIENAaeT BBIOOP MpU MPOBEACHUM JIA0OPATOPHBIX PAOOT U OMBITOB C YYETOM HHIWBHUIYAIbHBIX OCOOECHHOCTEH
00y4Jaronuxcsi, ClIUcKa SKCIEPUMEHTAIBHBIX 33JJaHUM, MTPEAJIaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOIO DK3aMeHa 1o
buzuke.



COILEPKXAHUE OBYYEHUA

7 KIIACC
®du3uKa u e€ poJib B IO3HAHUM OKPY:KAIOIIEro MUpa.

®dusuka — HayKa o npupoje. ABieHust npupobl. OU3NUECKUE SBJICHUS: MEXaHUYECKUE, TEIJIOBBIC, DJIEKTPUUYECKUE,
MarHUTHbBIE, CBETOBBIC, 3BYKOBBIC.

dusznyeckue BeIUuuHBL. M3Mepenne Qusnueckux BennuuH. Dusmdeckue mpuodopsl. [lorpemHocts u3MepeHui
MexyHapoaHasi CucTeMa €JIMHHII.

Kak ¢usuka u apyrue eCTeCTBEHHbIC HayKH M3y4alOT NMpUpoAy. EcTecTBeHHOHAYUHbIA METO/ MMO3HAHUs: HAOII0/ICHHE,
MMOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIABMIYKEHHE TUIIOTE3, YKCIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHUE HAOIIOAAEMOTO
sBieHus. Onucanue GU3NIECKUX SBJICHUM C ITOMOIIBI0 MOACIICH

Jemoncmpayuu.

1. MexaHu4ecKue, TEII0BbIC, dJICKTPUUECKHE, MAarHUTHBIC, CBETOBBIC SIBJICHUSL.

2. ®dusznueckue mpuOOPHI U MPoIeaYypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U LIU(PPOBBIM IPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OrnpenesneHue 1EeHBI ASICHUS Kbl U3MEPUTEIBLHOTO MTPUOOopa.

N3mepenune paccTossHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Ornpenenenre pa3MepoB MajbiX TEJ.

N3mepenue TemnepaTypbl TPy MOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPaTypHhI.

IIpoBeaeHue uccienoBaHus MO MPOBEPKE TMIOTE3bI: JAJBHOCTH IMOJIETA IIApUKa, MYIIEHHOTO TOPU30HTAIBLHO, TEM
OobIIie, yeM 0OJIbIIIe BBICOTA MyCKa.

IlepBoHayajibHbIe CBEEHHUSI 0 CTPOEHUH BelllecTBA.

A A A

CtpoeHnue BenecTBa: aToMbl M MOJIEKYJIbI, X pa3Mepbl. ONBIThI, 1OKa3bIBAIOIINE TUCKPETHOE CTPOEHNE BEIIECTBA.
JIBr>keHnne dyactull BemiecTBa. CBsSI3b CKOPOCTH JBWKEHHUSI YAaCTUI[ C TEMIIEpaTypoil. BpOyHOBCKOE JBHXKEHUE,
muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: MPUTHKCHUE U OTTATKUBAHKE.



ArperaTHble COCTOSIHUSI BEIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTALIMYECKUX) Tel. B3auMocBs3b
MEX/Iy CBOMCTBAMH BEIECTB B Pa3HBIX arperaTHBIX COCTOSIHUAX M MX ATOMHOMOJIEKYJSAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Jemoncmpayuu.

1. HabmoneHne OpOyHOBCKOTO TBUKECHHSL.

2. Habmonenue nuddysumn.

3. HaGmronenue siBjaeHuid, 00BSCHSIIOMUXCS MPUTSHKEHUEM WIIA OTTAIKMBAHUEM YaCTHUI BEIIECTBA.

Jlabopamopnsie pabomol u onvimol.

1. OrneHka auaMeTpa aToMa METOJIOM PAJI0B (C UCIONb30BaHuEM GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JABuKxeHMe U B3aMMOeCTBHE TeJl.

Mexanuueckoe JBrkeHue. PaBHOMEpHOe u HepaBHOMEpHOe JBHkeHHE. CkopocTb. CpelnHss CKOpPOCTb IIpH
HEPAaBHOMEPHOM JIBHKECHUHU. Pacder Iyt U BpeMEHU JBUKECHMUS.

SBneHne uHepuu. 3aKOH MHEpUMHU. B3anMoaercTBrE Tell Kak NPUYMHA U3MEHEHNs CKOPOCTH ABMKEHHMs Ten. Macca
KaK Mepa MHEpTHOCTH Teua. [1noTHocTh BemecTBa. CBA3b INIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00beMa BEIIECTBA.

Cuia kak XapakTepucTUKa B3auMmoneucTBus Teil. Cuila ynpyroctd W 3akoH I'yka. M3mepeHHe cuibl C IOMOIIBIO
IUHAMOMETpA. SIBJIIeHHE TATOTEHHsT W cwia TsokecTd. Cuina TsDKeCTM Ha Jpyrux IuiaHetax. Bec Ttema. HeBecoMocCTs.
CrioxeHune CHJl, HallpaBJICHHBIX IO OJHOM IpsAMoun. PaBHoaencTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHUS U TPEHUE
MoKosA. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCKOro JBMKEHUS Tea.

2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.

3. HaOGnroneHue siBJCHUS UHEPIIVH.

4. HaOmroneHne u3MeHEeHUs1 CKOPOCTH MPHU B3aUMOJICHCTBUH TETI.

5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEJI.



6. Clo)eHue cuJjl, HaPaBJICHHBIX M0 OAHOM HPSIMOA.
Jlabopamopnwie pabomuel u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIrO JABMKEHUS (IIapuKa B >KUJIKOCTH, MOJENH DJIEKTPUYECKOrO0 aBTOMOOWIIS U
TakK Jajee).
Onpenenenue cpeHer CKOPOCTH CKOJIbKEHUS OpyCcKa WM MIapyKa M0 HAKIIOHHOM MIIOCKOCTH.
OnpeneneHne MWIOTHOCTH TBEPIOTO TeNa.
OMnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD PACTSDKEHUS (ehopMaIiui) mpy>KUHBI OT MPUII0KEHHON CHITHI.
OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHHS OT BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS
IIOBEPXHOCTEM.
JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3os.

JlaBnenne. CriocoObl yMEHBILICHHUS U YBEIMYCHUS JaBlieHus. JlaBieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a OT o0bema,
temnepatypsl. [lepenayua naBineHus: TBEpAbIMHU TEIAMHU, )KUAKOCTAMM U razaMu. 3akoH [lackains. [THeBMaTHUeCcKuEe MalIVHBI.
3aBUCUMOCTH JABJICHUSI KUJIKOCTU OT TiyOuHbl. ['mapocratnueckuii mapagokc. CooOmraromuecs cocynbl. ['uapapnuyueckue
MEXaHHU3MBI.

Atmochepa 3emau u armocdepHoe AaBieHue. [IpuumHBI CylIeCTBOBAaHUSI BO3AYIIHOM 000704kyd 3emid. OmNbIT
Toppuuennu. U3mepenrie atMochepHOro JaBiaeHUsl. 3aBUCUMOCTh aTMOC(HEPHOr0 JABJIEHUSI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JleiicTBrE XKMIKOCTH W ra3a Ha MOTPY>KEHHOE B HHMX Teso. BeiTanmkuBaromas (apxumesoBa) cuia. 3akoH Apxumena.
[TInaBanue Ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JABJICHUS ra3a OT TeMIEPaTyphI.

[lepenaya gaBineHUs ) KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/ibl.

I'mppasiueckuit mmpecc.

[IposiBienue necTBust aTMochepHOTO JaBJICHHUS.

3aBUCHUMOCTH BHITAIKHBAIOINIEH CHIIBI OT 00BhEMA OTPYKEHHOHN YaCTH TeJa U TNIOTHOCTH KUIKOCTH.
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7. PaBEHCTBO BBITAIKHBAIOUIEH CUJIbI BECY BBITECHECHHOM KUJIKOCTH.
8. YCIOBHE IUIABaHUS TEN: IUIABAHUE WM MOTPYKEHHE TEJI B 3aBUCUMOCTH OT COOTHOUIEHHUS IUIOTHOCTEM Tena U
AKUJTKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH TEJa.

2. OmnpenesieHNE BBITAIKUBAIOIIECH CHUIIBI, ICHCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIIEN HA TENO B JKUIKOCTH, OT MACCHI TEJIA.

4. OmnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIIKUBAIOIICH CUJIbI, IEUCTBYIONIEH HA TEJIO B XKHUIKOCTH, OT 00bEMa

IIOIPYKEHHOM B )KUAKOCTh YaCTHU TEJIA U OT INIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONIPEAECTICHHUE €€ TPY30IOABEMHOCTH.
PaGora 1 MOIIHOCTb. JHEPrus.

Mexanuueckas pabota. MOIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [Ipumenenue mpaBuia
paBHOBecHUs pblyara K 0J0Ky. «3010Toe npaBuiio» mexanuku. Koaddunuent nonesnoro nevictsus (nanee — KIT/) mpoctbix
MexaHu3MOB. [IpocTeie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexanuueckasa sHeprusi. KuHeTmueckas W mNOTEHUMalIbHas sHeprud. lIpeBpaiieHue OJHOro BHAA MEXAHUYECKOU
SHEPruu B APYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThI CHIIBI TPEHUS IPYU PABHOMEPHOM JIBIXKEHUU Tejla N0 TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKTOHHOW MIIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPIHUH.
8 KUIIACC



TenJioBbIe ABJICHUS.

OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUs BellecTBa. Macca M pa3Mepbl aTOMOB H
MOJIEKYJI. OTIBITHI, HOATBEPKAAOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKMHETUYECKOW TEOPHH.

Monenn TBEPAOro, XUAKOTO U Ta3000pa3HOTO COCTOSHMN BemiecTBa. Kpucramimueckue M aMop(dHble Tena.
OObscHEHHE CBOWMCTB Tra3oB, >KMJIKOCTEH M TBEPIBIX TEN HA OCHOBE MOJOXEHHH MOJEKYJISIPHO-KUHETHYECKON TEOPHH.
CMaunBaHMe U KanWJULIPHBIE sIBJIEHUS. TermioBoe pacluupeHue 1 CKaTue.

Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABIKEHHUS 4YacTull. BuyTpeHHss sHeprus. CrnocoObl
M3MEHEHUsl BHYTPEHHEH SHEpruu: TeIulonepenada M coBeplIieHHe paboTbl. Buasl Temsonepenayu: TEIUIONPOBOAHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonuyectBo TemnoTel. YnaenbHas TEIJIOEMKOCTh BEIIECTBA. TemIooOMEH W TEIUIOBOE pPAaBHOBECHE. Y pPaBHEHHE
TeryoBoro Oananca. IlmaBieHne ©  OTBepAEBaHUE KPUCTAUIMYECKHX BELIECTB. YJENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpa3zoBanne u KonaeHcauus. Mcmapenue. Kumenue. VYnenpHas Terora napooOpa3oBaHUsA. 3aBHCHUMOCTb
TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuunel padotel TernoBbix aurateneit KIIJ[ tennoBoro asurarend. TemioBble JBUraTeNM U 3alIUTa OKPYKaIOIIEH
cpensl.

3aKOH COXPAaHEHMSI U IIPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu.

HaOnronenune OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

Habmronenue sBIeHU cMauMBaHKS U KalMIJLIAPHBIX SBJICHUM.

Hab6uroienue TemnoBoro paciupeHust Ted.

N3meHenue naBieHus ra3a npyu M3MeHEHUH 00bEMa U HAarpEBAHUU WUJTU OXJIAXKICHUU.
[IpaBuna u3MepeHus TEMIIEPATYPHI.

Bunbl Tenonepenayn.
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8. OxJaxJIeHHe MpUu COBEPIICHUU PaOOTHI.
9. HarpeBanue mipu coBepiieHuH pabOThI BHEIITHUMH CHJIAMH.
10. CpaBHEHHE TETIOEMKOCTEN PA3JINYHBIX BEIIECTB.
11. HaGnrogeHue KumneHus.
12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13. Moaenu TerIoBbIX JBUTATEIEH.
Jlabopamopnwie pabomuel u onvimol.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITeI IO HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
Onpenenenue qaBlieHNs BO3/lyXa B Oa/UIOHE MINPUIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bhEMa M HAarpeBaHUS U OXJIAXKICHHUS.
[IpoBepka rumoTe3bl JUMHEHHONW 3aBHUCHUMOCTHU JUIMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPHUECKOW TpyOKe OT
TEMIIEPATYPHI.
HaOnronenue naMeHeHrst BHyTPEHHEN SHEPTUM Tejla B Pe3ysibTaTe TEIIoNepeaaud U paboThl BHEIITHUX CHIL.
UccnenoBanue siBjieHUs TEIIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsiueid BOJIBI.
OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NPH TEIJIOOOMEHE ¢ HarpeThiM METaUTMYEeCKUM
UUITUHIPOM.
10. OnpenesieHne yaeapHON TEITOEMKOCTH BELIECTBA.
11. UccnenoBanue mpoiiecca ucrnapeHus.
12. OnpenenieHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.
13. OnpenenieHne yaeabHON TEIIOTHI IUIaBJICHUS JIbJA.
JJleKTpUYeCcKre U MATHUTHbIE SIBJICHHSI.
Onektpuzanmsi Ten. J[Ba poja 3JeKTpUUecKHX 3apsiaoB. BzauMmogeiicTBue 3apsikeHHBIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSHKCHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSIHUS MEXKy TelaMu).
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OnekTpudeckoe noje. Hanpsok€HHOCTh 3aekTpudeckoro mnodia. [[puHIun cynepno3uuuu 3JIEKTPUYECKUX MoJiel (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsAoB. OJEMEHTApHbIA JyeKTpudyeckuil 3apsia. Ctpoenune aroma. I[IpoBomHuMkM H
IUBJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

DNEKTPUYECKUM TOK. YCJIOBUSL CYIIECTBOBAHMS SJEKTPUUECKOrO TOKa. VICTOUHMKM TOCTOSIHHOrO TOKa. JlercTBus
AIEKTPUUYECKOTO TOKA (TEIII0OBOE, XMMUYECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onektpudeckass 1enb. Cuna Toka. JnekTpuueckoe HampsibkeHue. CoOnpoTHUBICHUE MPOBOAHUKA. Y ACIBHOE
CONPOTHUBJIEHUE BellecTBa. 3aKkoH OMa Jiist ydacTka nend. [locienoBarenbHoe U mapamienbHOE COEAMHEHUE TPOBOJHUKOB.

PaGota u MouHOCTh 23yieKTpuueckoro Toka. 3akoH Jxoyns—JleHma. OnexkTpuyeckde Ienu W MOTpeOUTenu
ANEKTPUYECKOM dHepruu B ObITy. KOopoTkoe 3ambIkaHue.

[TocTostHHBIE MarHUTHl. B3anMoAeHCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie. MarHutHoe mosie 3eMJIu U €ro
3Ha4YEeHUE I KU3HU Ha 3emiie. OnbIT Jpcrena. MarHuTHOE MoJie JIEKTPUUYECKOro Toka. [I[puMeHeHue 3J1eKTpOMarauToB B
TeXHUKE. J[efiCTBME MArHUTHOIO MOJS Ha MPOBOJHUK C TOKOM. ODJIEKTPOJBHUIaTellb MOCTOSHHOTO TOKa. Mcmolsib3oBaHHE
ANEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apazes. fABneHue anekTpoMarHuTHON nHAYKuu. [IpaBuno Jlenna. Dnexkrporenepatop. CrocoObl NOTyUYEHUS
ANEKTPUUECKOUN PHEPTUU. DNEKTPOCTAHIIMN HA BO30OOHOBIISIEMBIX HICTOYHUKAX YHEPIHHU.

Jlemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poja 2JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apSKEHHBIX TeEl.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.

DJeKTpocTaTUIeCKast HHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY W TUAJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.

M cTOYHMKH TTOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.
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10. DJIEKTPUYECKHUI TOK B )KHJIKOCTH.

11. ["a30BbIl pa3ps.

12. I3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHne 3JIeKTPUIECKOT0 HAMPSKEHUS BOJIBTMETPOM.

14. Peoctar u Mara3uH CONPOTHUBIIEHUM.

15. B3anmonencTBuE NOCTOSTHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXXHOCTHU pa3/ieJICHUsI MOJIOCOB MarHuTa.

17. MonenupoBaHUE MATHUTHBIX MOJIEN OCTOSHHBIX MATHUTOB.

18. OnbIT OpcTena.

19. MaruuTHO€ MoJie TOKa. DIEKTPOMAarHuT.

20. JleficTBME MarHMTHOTO MOJISI HA MIPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATENb TOCTOSTHHOTO TOKA.

22. MccnenoBanue ABICHUS AIEKTPOMArHUTHOM MHTYKIIVH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUS.

25. DJIEKTPOTreHePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.

OnbITHl 110 HAOTIOICHUIO STICKTPU3AIMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.

UccnenoBanue AeCTBUS JIEKTPUUYECKOTO MOJIS Ha MPOBOJHUKHN U TUIJICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.

N3mepeHue u peryinpoBaHue CUJIbI TOKA.

N3MmepeHue u peryJimpoBaHUE HAIIPSKEHUS.

Uccnenoanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U HANIPSIKEHUS Ha

pesucrope.

7. OnBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JICKTPUUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT €ro JJIMHBI, IO
MONEPEYHOT0 CEYEHUs U MaTepuaa.
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8. IIpoBepka mpaBuia CI0KEHUS HANPSKEHUM IIPU ITOCIEN0BATEIBHOM COEIMHEHUN JIBYX PE3UCTOPOB.
IIpoBepka npasuia A CUIIBI TOKA MPY MAPAJIIETBHOM COEAUHEHUH PE3UCTOPOB.

10. Onpezenienre paboThl MEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OnpenesieHne MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT HAIPSKEHUS HA HEH.

13. Onpenenenne KII/l narpeBarens.

14. MccnenoBanne MarHuTHOIO B3aMMOJIEVCTBUS IOCTOSHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO TMOJIsl TOCTOSIHHBIX MAarHUTOB IIPU UX OOBEUHEHUU U Pa3/CIICHUN.

16. MccnenoBanue IeMCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17. OnBITHI, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTD CHJIbl B3aWMMOJEUCTBUS KATYIIKHM C TOKOM M MAarHATa OT CWJIbI TOKa U
HAIIpaBJICHUS TOKA B KaTyLIKE.

18. M3yueHue nercTBrsI MArHUTHOTO T0JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue u u3y4eHue padoThl JIEKTPOIBUTATEINS.

20. 3mepenne KIIJ[ anekTpoaBUratesibHOW yCTaHOBKHU.

21. OnBITBL O HCCIIETOBAHUIO SBJIEHUS DJJEKTPOMATHUTHOW HMHAYKLIMU: WCCIENOBAHUE W3MEHECHHM 3HAYCHHS U
HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKA.

9 KJIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHHS.
PaBHOMepHOE TpsiIMOIMHENHOE JIBH>KeHUE. HepaBHOMEpHOE mpsiMosIMHENTHOE ABUKEeHHE. CpeHsis 1 MTHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUYKECHUU.

VYckopenne. PaBHOyCKOpeHHOE NMpsAMOJIMHEHOe BMmkeHrne. CBoOoiHOe najgenue. OnbiThl [Manmies.

PaBHoMepHoe nBmkeHHE 1O OKpykHOCTH. Ilepwonm u wacrota oOpamieHus. JIuHeliHas W yrjoBas CKOPOCTH.
L{eHTpOCTPEMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropoit 3akon Hetotona. Tperuii 3akoH Hetotona. [IpuHumn cyneprno3uunu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHUs: cujia TPEHHSI CKOJIbKEHHMSI, CHJIa TPEHUS MTOKOs, JPYTHe BUIbI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe cBOOOIHOTO majeHus. J(Bmkenue mianet Bokpyr ColHIa.
ITepBas kocMHuueckas ckopocTb. HEBECOMOCTD U MEPETPY3KH.
PaBHoBecue maTepuanbHOM TOuku. AOcCoMOTHO TBEpAOe Teno. PaBHOBecwe TBEPAOro Teima ¢ 3aKPEIJIEHHOW OCHIO
BpaiieHusa. MomeHt cuibl. LleHTp TsxecTu.
Nmnynsce Tena. 3menenne umnyibsca. MMiynbe cuiibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE JBUKEHUE.
Mexannyeckass pabota u MoiHOCTb. Pabora cun TspkecTd, ynpyroctd, TpeHus. CBs3b JHEPIMH U PabOTHI
[ToTeHuManbHass 3HEPrUsl Tejla, MOAHATOTO HAJ IOBEPXHOCThIO 3eMid. lloTeHuManbHas SHEPrus CKATOW NPYKUHBL.
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON YHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.
Jemoncmpayuu.
Habnronenne MexaHM4ecKoro JIBHKEHHSI T€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHHME ITyTEH U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ T€Jla OTHOCUTENBHO Pa3HbIX TEJ OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUIKEHUS.
HccnenoBanne npu3HaKkOB PaBHOYCKOPEHHOI'O IBUKECHUS.
HaGnronenue ABMKEHUS Tella 10 OKPYKHOCTH.

A A T o

HaGnroneHne MexaHMYecKUX SBJICHHM, MPOUCXOIAIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBHOKCHUH OTHOCHTEIIFHO KaOHMHEeTa (PU3HKHU.

™~

3aBUCHUMOCTh YCKOPEHUS Tela OT MACChI TeJa U IMCTBYIOIIEH Ha HETO CUJIBI.
8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.
N3meneHne Beca Tena mpyu yCKOPEHHOM JIBUKECHUH.
10. [Tepenaya nmmnynbca npu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBanHus SHEPTUH MPY B3aUMOICHUCTBUU TEIL.
12. CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUMU.
13. CoxpaHeHue UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
14. HabGmroneHne peakTUBHOTO JIBHXKCHUS.
15. CoxpaHeHHe MEXaHUYECKOW PHEPTUU TTPU CBOOOTHOM IaJICHUH.



16.

CoxpaHeHre MEXAaHUYECKOI SHEPTUU NIPU IBHXKEHUU TeJIa MO IEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1.
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10.

11.

KoHcTpynpoBanue TpakTa AJis pa3roHa v ajJbHEHIIIEro paBHOMEPHOTO JBUKEHUS IApUKa WA TETIEKKH.
Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS IIapHUKa 10 HAKJIIOHHOM TJIOCKOCTH.
Onpenenenre yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBH)KEHHUH 110 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKCHUU 0€3 HauaJdbHOW CKOPOCTH.
[IpoBepka rumoTessl: €ciu MpH PaBHOYCKOPEHHOM JABM)KCHHUU 0€3 HadaJbHOW CKOPOCTU IyTH OTHOCSATCS Kak psif
HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJINHAKOBBHI.

WccnenoBanue 3aBUCUMOCTHY CUJIBI TPEHUS CKOJIBKEHHSI OT CHUJIbl HOPMAJIbHOTO JaBJICHUS.

Onpenenenue ko3PphuiiieHTa TPEHUSI CKOJIbKEHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBHKCHHUH TeJla IO TOPU30HTAILHON TOBEPXHOCTH.
Omnpenenenre pabOTHl CUJIBI YIIPYTOCTH MPHU MOABEME Tpy3a C HCIOJb30BAaHUEM HEMOABUKHOTO U IMOIBUKHOTO
0JIOKOB.

N3yueHne 3aKkoHa COXpaHEHUSI SHEPTUM.

MexaHuveckue KoJe0aHus M BOJIHbI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: IEPUOJI, YACTOTA, aMILTUTyAa. MaTeMaTuieckuii u
MpY>KUHHBIN MasiTHUKH. [[peBpariieHue sHepruu npu KojiedaTeIbHOM JBUKEHUU.

3aryxawne kojiebanus. BreiHyxaeHHble KojeOaHus. Pezonanc. Mexanndeckue BoJIHBL. CBONCTBA MEXaHUYECKHX
BOJIH. [IpomosibHBIE M TONEpeYHbIE€ BOJHBL. [[TMHA BOJMHBI M CKOPOCTh €€ pacnpoCcTpaHeHus. MexaHWYecKHe BOJIHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. UH(dpa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

1.
2.
3.

Habmronenue konebanuii Te o IeMCTBUEM CHIIBI TSXKECTH U CHJIBI YIIPYTOCTH.
Ha6nronenue xoneGanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.



4.
5.
6.

PacnpocTpaneHue npo0JIbHBIX U TIONEPEYHBIX BOJIH (Ha MOJEIH).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomul u onvimol.
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7.

OmnpeneneHre 4acTOThI U EpUOAA KOJIEOaHUI MAaTEMAaTUYECKOTO MasTHUKA.

OmnpeneneHre 4acTOThI U EpUoAa KOJIEOaHUN NPYKUHHOTO MasATHHKA.

HccnenoBanue 3aBUCMMOCTH TIeproia KojaeOaHui MOBEIICHHOTO K HUTH IPpy3a OT JIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IIEpHO/ia KOJIeOaHUM NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.

IIpoBepka HE3aBUCUMOCTH NEpHOJa KoJieOaHH rpy3a, IOJABEUICHHOIO K HUTH, OT Macchl Ipy3a.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh MepuoAa KoJieOaHUN NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a H
KECTKOCTU NPY>KUHBI.

W3mepenue ycKopeHust CBOOOJHOTO MaCHHUSL.

DJIEKTPOMATHUTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  DJEKTPOMAarHuTHbIe  BOJHBL.  CBOMCTBA  3JIEKTPOMAarHUTHbIX  BoJIH.  [IIkama
AJIEKTPOMArHUTHBIX BOJIH. VICTI0JIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.

1.
2.

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH.
BoHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.
1. M3ydeHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUIIBHOTO Tesie(oHa.
CeeToBbIe SIBJICHHS.
JIlyueBast mozenb cBeta. Mcrounuku cBera. IIpsiMonuHeliHoe pacnpocTtpaneHue ceta. 3aTMeHust ConHna u JIyHBL
Otpaxenue cera. [Lnockoe 3epkaio. 3aKOH OTPaKEHUSI CBETA.
[Ipenomnenue ceta. 3akoH npenomieHus cera. [logHOoe BHyTpeHHee OTpakeHHe cBeTa. Vcmosib30BaHHME TMOJHOTO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.



JIunza. Xox mydeir B nuH3e. OnTtuueckas cuctema (oToammapaTa, MUKPOCKONA U Teleckoma. [1a3 kak onTudeckas
cucrema. baM3opykoCTs U JanbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. CliokeHUe CeKTpaibHbIX IIBETOB. Jlucnepcus cBera.
Jlemoncmpayuu.
[IpssMmonmHEHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
OnTuyeckuii CBETOBOJ.
Xon nyyel B coOuparoleil JInH3e.
XoJ1 Tydel B pacCEUBAIOIIECH JINH3E.
[Tonyuenune n300paxeHUi ¢ TOMOIIbIO JIMH3.
[Tpunnun aeictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mopaens ri1asa.
11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.
12. [lony4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIyda OT yrja MmajcHusl.

N3ydenune xapakTepuCTUK N300pakeHUs MpeMEeTa B TNIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH yrila NPEOMIICHHS] CBETOBOTO JTyda OT YIJIa MaJIeHUs Ha TPAHUILIE «BO3TyX—CTEKIIO.
[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenre GOKYCHOTO paCCTOSHUS U ONTUYECKOMN CHIIBI COOMPAIOIIEH JIMH3BI.

OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.

7. OMBITHI IO BOCIPHUATHIO 1IBETA MIPEAMETOB IPU WX HAOJIOICHUN YePEe3 IIBETOBBIC (PHITBTPHI.
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KBaHTOBBIC AABJICHUS.



Omnewitel Pezepdopaa u mnanerapHas momens atroma. Monens atoma bopa. Mcnyckanue u morjomeHue cBeTa aToMOM.
KBanTel. JInHeWyaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinydeHus. CTpoeHue aToMHOro sigpa. HykiaoHHas Mojienb aTOMHOTO sJipa.
N3otonsl. PannoaktuBHbIe npeBpaiienus. llepuoa nomypacnaga aTOMHBIX siep.

SAnepHbie peaknu. 3aKOHbI COXPAHEHUS 3aPsAI0BOIO U MaCCOBOTO YUCEN. DHEPTHUs CBSI3U aTOMHBIX siiep. CBsI3b MaccChl
u sHepruu. Peakiuu cunrtesa u aenenus anep. crounuku sueprun CoJiHIa U 3BE3].

SAnepnas sHepreTuka. [[edicTBUs paguOaKTUBHBIX U3IyYEHHN HA )KUBBIE OPraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3ITYyYEHHUS ¥ TOTJIOMICHUSI.

2. CrnexTpsl pa3IMuHbIX Ta30B.

3. Cnektp Bomopoa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TyUCHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

2. UccnenoBanue TpeKoB: M3MEPEHUE PHEPTUN YACTHIIBI IO TOPMO3HOMY IyTH (110 (hoTorpadusiam).

3. M3mepenue pagqnoakTuBHOTO OHA.

IHoBTOpHUTEIBbHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO-0000IAIOIINI MOTYJIb MPEIHA3HAYEH ISl CUCTEMATU3alUui U 0000IIEHUS PEIMETHOTO COJIEPKaH U
U OIbITa JESITEIBHOCTH, MPUOOPETEHHOTO MPU M3YYEHUU BCEro Kypca (PU3HKU, a TaKXKe IS MOJATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 1Mo (hU3uKe sl 00yUdaroImuxcs, BRIOPABIINUX 3TOT yUeOHBIN MpeMerT.

[Ipy u3ydyeHUM NAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUIBI AEATEIbHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTCsl JOCTUKEHUE MPEAMETHBIX M METANpeIMETHBIX TUIAHUPYEMBIX pe3yJbTaToB 00yudeHUs, (HOopMUPYETCs
€CTEeCTBEHHOHAyYHasi TPaMOTHOCTh: OCBOCHHUE HAyYHBIX METOJOB MCCIIEIOBAHUS SIBICHUN MPUPOJIbI U TEXHUKH, OBJIAJICHUE



YMEHUSMH OOBSCHITH GU3UUECCKUE SBJICHHS, IPUMEHSS OJTyYeHHBIE 3HAHUS, PEIIaTh 3a7a9M, B TOM YHCIIe KAYECTBEHHBIC U
AKCIIEPUMEHTAJIBHBIE.

[IpyHIMOHATBLHO JCATEILHOCTHBIM XapakTep JaHHOTO pasjeiia peaausyercs 3a CY€T TOro, 4To oOydarolniuecs
BBITIOJIHSIIOT 3aJIaHUsl, B KOTOPBIX UM IIpejIaraercsi:

Ha OCHOBE TOJIYYCHHBIX 3HAHUW PACIO3HABATh M HAYYHO OOBSICHITH (PU3MUECKHE SBICHUS B OKPYKAIOIICH MPUPOJIE U
MOBCEHEBHOM JKH3HM;

WCIIOJIH30BaTh HAyYHBIC METOABl HCCIEAOBaHUS (DU3UYECKUX SBICHWUH, B TOM YHCJIE [JI1 MPOBEPKH THIOTE3 H
MOJTYy4YE€HUS TEOPETUYECKUX BBIBOJIOB;

O0OBSICHSATh HAy4YHBIC OCHOBBI HAW0OJIEe BAKHBIX JTOCTHKEHUM COBPEMEHHBIX TEXHOJIOTHN, HAapPUMEp, MPaAKTHIECKOTO
WCMOJIb30BaHUs PA3IMYHBIX UCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA NMPEBPAILCHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPTHUH.

Kaxnas u3 TeM gaHHOTO MOAYJS BKJIHOYAET AKCIEPHUMEHTAIbHOE HCCe0BaHuE 0000Iamero xapakrepa. Moayb
3aBepIIAETCS MPOBEICHUEM JUATHOCTHYECKON U OIICHOYHOM pabOThI 3a KYpC OCHOBHOTO 00111er0 00pa3oBaHuUs.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukm Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS HAMpaBICHO Ha OCTIKCHHE JUYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHI)IX PE3YyJIbTATOB.

B pesynbrare uzydenus ¢Gu3MKH HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOyuaromierocs OyayT chopMUpOBaHbI

CICAYIOMUC JUIHOCTHBIC PC3YJIbTAThI B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM (PM3HUECKON HAYKH;

- LICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJEHMM OOIIECTBEHHO 3HAUMMBIX M 3THUYECKHUX MpPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3HUKY;

- OCO3HaHWE BAJKHOCTH MOPAJIbHO-ITUYECKUX NPUHIMIIOB B AEATEIBHOCTH YUYEHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSTHE ACTETUYECKUX KadecTB (U3NYECKOM HayKH: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HAHUE LIEHHOCTU (PM3UYECKON HAYKM KaK MOUIHOTO MHCTPYMEHTA MO3HAHMSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHA,
BAKHEMIIEN COCTABIAIOMIEN KYyIbTYPBHIL;

- pa3BUTHE HAYYHOMU JIF0003HATEIBLHOCTH, MHTEPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHuA KyJIbTYPbI 310POBbSl 1 IMOLMOHAJIBHOIO 0J1IATONOTY UM

- OCO3HAaHHWE LIEHHOCTH 0e30macHOro olpa3a >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaKHOCTU IPaBUI
0e30MacHOro0 MOBEACHUSI HA TPAHCIOPTE, Ha JOpPOrax, C JJIEKTPUUECKUM U TEIUIOBBIM O0OPYIOBAaHHMEM B JTOMAITHUX
YCIIOBHSIX;

- chopMHpPOBAaHHOCTH HaBbIKa peIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOIo e MpaBa y Jpyroro 4eaoBeKa;



e 6) TPYA0BOI0 BOCIIMTAHMSA:

e - AKTUBHOE YYacTHE B PEUICHUHM NPAKTUUYECKUX 3a7ad (B paMKaxX CeMbH, 00pa30BaTeIbHOM OpraHU3alHH, TOPOJa, Kpas)
TEXHOJIOIMYECKON Y COLMAJIbHOM HANIPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUM;

e - MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO NPO(ecchid, CBA3aHHBIX C (GUBUKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUEHTAIU HA MPUMEHEHHE (PU3NYECKUX 3HAHUU JUIS PEUICHHs 33a4 B 00JIaCTH OKPYKAIOIIeH Cpe/ibl, MIaHUPOBAHUS
MOCTYIIKOB M OLEHKH X BO3MOKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEN CPEIbl;

e - OCO3HAHME IN00AJIBHOTO XapaKTepa FKOJIOTMYECKUX MPOOIIEM U IyTeH UX pelIeHMs;

e 8) aganTanum K H3MEHAIOIMMCH YCJIOBHAM COLMATBHON M MPUPOAHOM Cpeabl:

e - NOTPEOHOCTh BO B3aMMOJICWCTBHM MPU BBIIOJIHEHUH MCCIECIOBAHUN W MPOEKTOB (PHU3MUECKOW HANpaBIEHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM APYTHX;

e - IIOBBIIIECHNE YPOBHS CBOECH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO IESTEIBHOCTD;

e - IOTPEOHOCTH B (JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM UuCie GOPMYJIUPOBATH UJIEU, TOHITHS, TUIIOTE3bI O (PU3UUECKUX
O00BEKTaX U ABJICHUSIX;

e - OCO3HaHME NEe(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 001acT (PU3UKH;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3HUECKUX 3HAHUM;

e - CTpEMJICHME AaHAJIU3UPOBAThb U BBIABIATH B3aUMOCBSI3M NPUPOJBI, OOIIECTBA M HSKOHOMUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

e - OLICHKA CBOMX JICUCTBUI C yUETOM BIUSHHUSA Ha OKPYKAIOIILYIO CPEY, BO3MOKHBIX I00aTbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrate ocBOeHUs MporpaMmbl 1o (U3MKEe HA YPOBHE OCHOBHOI'O OOIEro oOpa3zoBaHus y oOydaronierocst OyayT
chopMHpPOBaHb MeTamNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IMO3HABATEIbHBIC YHUBEPCAIbHBIC y4EeOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEpCATIbHbIC YUCOHbBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YI€OHbIE TCUCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS



Ba3oBble Jijornyeckue a1eficTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCHU(DUKAITMN, OCHOBAHHUS NIl 0000IICHNS U CPAaBHCHHUS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHSI B pacCMaTpUBAEMbIX (haKTaX, JaHHBIX U HAOIIOACHUSIX, OTHOCSIIIUXCS K
(bU3HYECKUM SBICHUSIM;

BBISIBIISITh MTPUYMHHO-CJICJICTBEHHBIE CBSI3U MPU M3YYCHUHM (PU3NYECKUX SBJICHUNA U MPOIIECCOB, JENaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JICAYKTUBHBIX U WHAYKTHUBHBIX YMO3aKJIIOYEHUN, BBIIBUTATh TUIOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH,;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yuyeOHOM (u3umdeckoi 3amauu (CpaBHEHHE HECKOJBKUX BapHaHTOB
penieHus1, BLI0OOp Hanbosiee MOAXOISIIET0 C YYETOM CAaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBarejLbCcKue 1eCTBUSA:

UCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHUS,

MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABICHHOMY TUTAHY OIIBIT, HECIIOKHBIA (PU3HUECKHUI AKCTICPUMEHT, HEOOIBIIIOe
UCCIeI0OBaHNe (PU3UIECKOTO SBICHUS;

OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, TOJTYYECHHYI0 B XOJI€ HCCJICIOBAHMS WU
HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (PopMynupoBaTh 00OOIIEHHUS] M BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJEHUS, OIbITA,
WCCIICTOBAHMS;

MIPOTHO3WPOBATh BO3MOXKHOE JalibHEHIIIEe pa3BUTHE (PU3NUCCKUX MPOIIECCOB, a TAK)KE BBIABUTATH MPEAIOIOKEHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTAaX.

PabGora c nndpopmanueii:

MPUMEHSITh Pa3IMYHbICE METOJbl, MHCTPYMEHTBI M 3alpoChl MPHU MOUCKE U OTOOpe MH(POPMAIMH WU JAHHBIX C
y4E€TOM MPEIOKEHHON yueOHOoM (pu3nuecko 3a1auu;
aHATM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHUS;



CaMOCTOSITENIBHO BBIOMPATh ONTHUMANbHYIO (QOpMy TIpelcTaBieHHs HH(DOpPMAIMK W HILIIOCTPUPOBATh PEIIacMbIe
3aJla4¥ HECJIOXKHBIMU CXEMaMH, AarpaMMaMu, WHOU rpadukoi U MX KOMOMHAIIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B XOJIe 0OCYXKJeHUsl Yy4eOHOro Marepuaia, pe3ysibTaToB J1abOpaTOpHBIX padOT M MPOEKTOB 3a/laBaTh BOIPOCHI MO
CYIIECTBY O0OCYXJaeMON TeMbl U BBICKa3bIBaTh WJCH, HAIICJICHHBIE HA pEIICHUE 3aJauyd M MOJJIepKaHue
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTABISATh CBOM CYXKICHUS C CYXJCHUSIMHU APYTUX YYACTHUKOB AUAiOra, 0OHapy>KUBaTh pa3iN4he U CXOACTBO
MMO3UIINH;

BbIpakaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIATh PE3YJbTAaThl BBIMIOJTHEHHOTO (DU3WYECKOTO OmbliTa (IKCIEPUMEHTA, UCCIIEeI0BaHUsA,
MIPOEKTA);

NOHUMAaTh M HKCIOJIb30BaTh MPEUMYIECTBA KOMaHIHON M WHIUBUIYAIIbHONW paOOThl MPHU PEHICHUH KOHKPETHOU
busrueckoi mpoOIeMBI;

IPUHUMATh LEIU COBMECTHOU JIEATEIIbHOCTH, OPraHU30BBIBATh JECUCTBUS MO €€ JOCTHUKEHUIO: PAaCIpPENeiATh POy,
00Cy>XKaTh MPOIECCHl U PE3YIbTAaThl COBMECTHOM pabOThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBINIOJIHATh CBOIO YacTh palOOThI, JOCTUTAs KAUeCTBEHHOI'O pe3yJbTara MO CBOEMY HAIPaBJICHUIO U KOOPJIUHUPYS
CBOU JICUCTBUS C APYTUMH YJIEHAMH KOMaH/IbI;

OIICHMBATh KA4ye€CTBO CBOETO BKJIAJia B OOMIMHA MPOAYKT MO KPUTEPUSM, CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MMPOOJIEMbI B )KM3HEHHBIX M YUEOHBIX CUTYaIUsIX, TPEOYIOMHUX IS pelieHus] PU3NUeCcKUX 3HaHUH;
OpUEHTHPOBATHCSA B PA3IMYHBIX MOAXOAAX MPUHATUS PEIICHUN (MHAUBUAYAJIBHOE, PUHATHE PEIICHHS B TPYIIIE,
OPUHATHE PELICHUHN TPy );



CaMOCTOSITENIBHO COCTAaBJISATh aJTOPUTM pELICHUs (U3NYECKON 3aJayd WU IUIaHA MCCIEAOBAHUS C YYETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MPEIaraéMble BapUaHThl PEIICHHIA;
Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallM1 U MPEJIaraTh IJIaH €€ N3MECHEHUS;

OOBSICHATH MPUYUHBI JOCTHXKEHUS (HETOCTIXKEHHUS) PE3yNbTaTOB JIEATEIbHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIBHOCTH (B TOM YHCJE B XOJ BBIIOJHEHUS (PU3NUECKOIO MCCIIECIOBAHUS MM IIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBLINXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH C€OSl Ha MECTO APYroro 4ejoBeKa B XOJI€ CHOpa WIM AUCKYCCUU HA HAYYHYIO TEMY, TOHUMATh MOTHBBI,
HaMEpPEHHUs U JIOTUKY APYIroro;

NpuU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHUH (U3NYECKUX 3a7ad WM B YTBEP)KICHHUSIX HA HAYYHbIE TEMbI U
TaKO€ K€ IPaBO IPYyroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenus B 7 Kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
0Oy4Jaronuxcst yMEHUM:

UCIIOJIb30BaTh MOHATHS: (PU3MUECKUEe M XHMUYECKUE SIBJICHUS, HAOJNIOJIEHUE, HKCHEPUMEHT, MOJENb, T'MIOTe3a,
€IMHULBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BewiecTBa (TBEpHIOE, KHJKOE,
ra3zoo0pa3Hoe), MEXaHWYEeCKOe JBWXKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, TMPSIMOJMHENHOE), TPACKTOPHUs,
paBHOJICUCTBYIOIIAs cuiia, nedopmMaius (yrnpyras, IiacTUH4eckasi), HEBeCOMOCTb, COOOIIAIOIINECS COCYIbL;

paznuuath sBiIeHUs (auddy3us, TEIIOBOe NBUKEHUE YaCTHUI[ BEIIECTBAa, PABHOMEPHOE BHUKEHHE, HEPAaBHOMEPHOE
IBUKEHHE, WHEPIIMSI, B3aUMOJICHCTBUE TeJ, pABHOBECUE TBEPJBIX TEJN C 3aKPEIUIEHHOM OChIO BpallleHus, Iepeaada
JaBJICHUS TBEPABIMHU TeJaMH, XUAKOCTAMHU W Ta3aMmH, aTMoc(hepHoe IaBieHHe, MIaBaHWE Tell, MpEeBpallCHUs



MEXaHUYECKON SHEPIHH) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OINBITOB, JEMOHCTPUPYIOUIUX JTaHH 0€
duznyecKoe sBICHUE;

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SBJICHUN B OKPYXKAIOLUIEM MHUpPE, B TOM 4HuciIe (HU3NUECKHE
SBJICHUSI B IPUPOJC: IPUMEPHI IBMXKECHMS C PA3JINYHBIMU CKOPOCTSIMH B JKUBOW U HEXKUBOU IIPUPOJE, NEHCTBUE CHUIIBI
TpPEeHHsI B MPHUPOJEC M TEXHUKE, BIUSHUE aTMOC(HEPHOrO JABICHHS Ha XHBOW OpPraHu3M, IUIaBaHUE PHIO, pblYard B
TEJIE YEeJIOBEKa, MPU 3TOM MEPEBOAMUTH NMPAKTHUECKYIO 337adyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) GU3HUECKUX SIBICHUI;

ONUCHIBaTh W3YYEHHbIE CBOMCTBA T€NI U (PU3NYECKUE SBIICHUS, UCIONB3Yys (PU3MUECKHE BEIMUYMHBI (Macca, 00bEM,
IUJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CUJIa YIIPYTOCTH, CWJIA TSKECTH, BEC Teja, CUila
TpeHusi, JaBlieHue (TBEPAOro Tena, JKUJIKOCTH, ra3a), BbITAJKHUBAIOLIAs CHUJIa, MEXaHWYecKkas padoTa, MOIIHOCTH,
IJIEYO CHJIbI, MOMEHT CHJIbI, KO(P(ULIHUEHT MOJE3HOr0 JEHCTBUS MEXaHHW3MOB, KMHETHUYECKas U MOTECHLHAJbHAs
SHEPrusl), MpU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCIOJIb3YyEMbIX BEJIMUYMH, UX 00O3HAUEHUS U
€AMHULIBI (PU3UUYECKUX BEJIMYHMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C JPYTHMMHU
BEJIMUYMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJIECHUS M MPOILECCHI, MCHOJb3ys IpaBuia CIOKEHUS CUi (BIOJIb
oJHOM TipsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena, IpaBUIIO paBHOBecHs pbidara (0Ji0Ka), «30J10TOE
PaBUJIO» MEXaHUKH, 3aKOH COXPAaHEHHs] MEXaHWYECKOW >HEpPruu, MpU ATOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (U3UYECKUE SIBJICHUSA, TMPOLECChl M CBOWCTBA TN, B TOM YHCIE€ U B KOHTEKCTE CHUTYalMil
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISITh MPUUNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE n3 1-2
JIOTUYECKUX IIaroB C OMoOpod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3WYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacué€THble 3a1a4u B 1—2 1eicTBUs, UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEINYMHBDIL:
Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4y 3alHUChIBATH KPATKOE YCIOBUE, MOJCTABIATh (PU3NUYECKHE BEIMYUHBI B (POPMYIIbI
U TPOBOJUTH pPACU€Thl, HAXOAUTh CIPABOYHbIC JIaHHbIE, HEOOXOAMMBIEC [IJIsi pEUIeHUs 3a/Jady, OLICHUBAaTh
PEATUCTUYHOCTH MOTYYEHHON (U3UYECKON BETNUHHBI;



pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIHN (PU3NYECKUX METOJOB, B OMMCAHUU UCCIIETOBAHUS
BBIJICTISITh TIPOBEPSIEMOE MPEAINoioKeHne (TUMOTe3y), pa3inuyaTh M HHTEPIPETUPOBATH IMOJYUYEHHBIN pe3ynbTar,
HAXOJUTh OIMIUOKH B XOJI€ OMBITA, JIEJaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIONCHUIO (PU3WYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel: (POpMYyJIHpPOBATH
MIpOBEPsiEeMbIEC TPEANONOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000pYyI0BaHUS, 3aMCHIBATh XOJI OTbITa U
(dbopMyIHpOBaTh BHIBOIHI;

BBITIOJHATh TMpsIMbIe HM3MEPEHUS PACCTOSIHMS, BPEMEHM, MacChl Tena, 00bEMa, CHIBI M TEMIEPaTyphl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M IHUGPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT APYroil ¢ MCHOIB30BAaHWEM TMPSMBIX
M3MEpEeHNil (3aBUCHMOCTH TYTH PAaBHOMEPHO [BIKYIIETOCS Tela OT BPEMEHH IBWKCHHS Tela, CHIBI TPEHUs
CKOJIb)KEHUSI OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN M HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAU
COTIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHUS IPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM
YacTH TeNa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeNa, OT IIyOUHBI, HA KOTOPYIO IIOTPYKEHO
TEJ0, YCIIOBUW IJIaBaHUA TE€J, YCIOBHI paBHOBECHS pbluara M OJOKOB), y4acTBOBAaTh B IJIAHWUPOBAHUU YYEOHOIO
WCCIIEIOBaHMs, COOMPATh YCTAHOBKY W BBITIOJNHATH HM3MEPEHUs, CIeays MPEAoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJAE MPEMJIOKEHHBIX TAaOIUI U rpaduKoB, JeaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

MPOBOANTH KOCBEHHBIE U3MEPEHHs (U3NYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH W TBEPIOTO Tema, CHIa
TPEHHsSI CKOJIbKEHUS, TaBJICHUE BO3/yXa, BRITATKUBAIOIIAS CHJIA, JECHCTBYIONIAs HA TIOTPYKEHHOE B KHUAKOCTH TEJIO,
KOA((UITMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYys MPEII0KEHHON HHCTPYKIIMU: TIPY BBIITOJIHEHUU
U3MEpEeHH coOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIISATH 3HAYEHHE HCKOMOM BEJIMYHUHBI;

coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, AUHAMOMETP,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKIIOHHAS TIJI0CKOCTH;



e XapaKTEepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOW HA UX OMUCAHUS
(B TOM u4wncne: MNOALIMIHUKHK, YCTPOMCTBO BOJOMNPOBOAA, THUAPABIMYECKUI IIpecc, MAaHOMETP, BBICOTOMED,
HOPIIHEBOM HACOC, apEOMETP), UCIIOJIb3YSl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOAUMBIEC (PU3NUYECKHUE
3aKOHBI U 3aKOHOMEPHOCTH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTh UH(POPMAIIHIO O TPUMEPaX) MPAKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUM B
MOBCETHEBHON JKM3HM JUIsi obOecrieueHHs: Oe30macHOCTH Tpu oOpallleHHd C NpudopaMu U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOTO IMOBEJIEHUS B OKPYKaIOLIEH CpeJIe;

e OCYUIECTBJIATb OTOOP MCTOYHUKOB MHpOpManu B MIHTEpHETE B COOTBETCTBUHU C 33JaHHBIM IMOMCKOBBIM 3aIlIpOCOM,
Ha OCHOBE MMEIOLIMXCA 3HAHUM M MyTEM CPaBHEHMs PaA3IMUHBIX HMCTOYHHMKOB BBIACIATH MH(OPMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUYMBOM MM MOYKET OBITh HEJJOCTOBEPHOM;

e HCIOJb30BATH MPHU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (PU3MYECKOro conaepkaHus,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh MIHTepHET, BlaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHUs
MH(pOpPMaAIMHU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpAaTKHWE MUCBMEHHBIE U YCTHBIE COOOILEHHUS HAa OCHOBE 2—3 HMCTOYHUKOB HH(pOpManuu
(pU3HUECKOro COAEpKaHUsA, B TOM 4YHUCIE MyOJWYHO JenaThb KpaTKUE COOOIIEHHS O pe3yibTaTax MPOEKTOB WIU
y4eOHBIX HCCIEJOBaHUM, MPU ITOM TI'PAMOTHO MCMOJIB30BATh WM3YUYEHHBI MOHATUIHBIA ammapaT Kypca (U3UKH,
CONPOBOXK/IATh BBICTYIUICHHE ITPE3CHTALINEN;

e IIpYU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenessiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J1a4aMU, CICAUTh 3a BBIIOJIHEHUEM IJIaHA JIEWCTBHM, aleKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]
B JICATEILHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICWCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoH1y oOyuenus B 8 kiiacce nmpeMeTHbI€ pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y

00y4Jaronuxcst yMEHUM:

e HCNOJB30BATh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKEHUE ATOMOB M MOJIEKYJ, arperaTrHble
COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHME W aMOp(HBbIE Teja, HACHIIICHHBIM M HEHACHIIIEHHBIA Map, BIAKHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS SHEPIusi, TEIJOBOW JBUTATENb, 3JIEMEHTApHBIA AJIEKTPUUECKUN 3aps,
ANEKTPUYECKOE T10JI€, IPOBOJIHUKHU U TUSJIEKTPUKH, TIOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T0JIE;



paznuyaTh SBJIEHUA (TEIUIOBOE PACIIMPEHHWE M C)KaTue, TeIUlolepenaya, TEIIOBOE pPaBHOBECHE, CMayWBaHME,
KalWUISIpHbIE SIBJICHUS, HWCIApPEHWe, KOHAECHCAlUs, IUIaBJIEHHE, KpUCTauIh3anus (OTBEpIEBAaHHUE), KHUIICHUE,
Teruionepeaaya (TEIIONPOBOJHOCTh, KOHBEKIIMS, HW3IIyYEHHE), OSJCKTPU3ALMs TeJ, B3aUMOJEHCTBUE 3apsjoB,
JNEUCTBUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBUE MAarHUTOB, JIEUCTBUE MArHUTHOTO TOJISI HA
MIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKLIHS) IO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOUIEM MHUpE, B TOM uucie (hu3nueckue
SABJIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KalNWUISAPHBIE SIBIICHHUS B NPHUPOAE, KPUCTAJUIBI B MPHUPOJE,
nznydyenue CoiiHLA, 3aMep3aHue BOJOEMOB, MOpCKUE Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, HWHeEs, CHera,
ANEKTPUYECKUE SIBJIEHUS B arMmocepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMOJi€ 3eMi, Apend
IIOJIIOCOB, POJb MATHUTHOTO TOJISL JUISl KU3HU Ha 3eMile, MOJISAPHOE CUSHHUE, IPU ATOM IEPEBOJAUTH MPAKTUYECKYIO
3aj1a4y B y4EOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SIBJICHUI;

ONUCHIBAaTh M3yYEHHBIE CBOMCTBA TEN M (PU3NYECKHUE SIBICHUA, UCHOJB3YS (U3NUYECKUE BEIMUYMHBI (TeMIleparypa,
BHYTPEHHSSI DHEPIUs, KOJWYECTBO TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTb BEILIECTBA, YZElbHAs TEIUIOTA IUIABJICHUS,
yJelibHAsl TEIUIoTa NapooOpa3oBaHMs, yAelbHas TEIUIOTAa CrOpaHUs TOIUIMBA, KO3(P(PUUMEHT MOJIE3HOTO IEUCTBUS
TEIUIOBOM MAIlMHBI, OTHOCHUTENIbHAS BJIAXHOCTh BO3/1yXa, JJIEKTPUYECKHM 3apsij, CHJIA TOKA, JJIEKTPUYECKOE
HanpsOKEHUE, COIMpPOTUBJIICHHE IMPOBOJHUKA, YJEIbHOE CONPOTHBIEHHE BEIIECTBA, paboTa U  MOIIHOCTh
AJIEKTPUYECKOTO TOKAa), MPU OMHCAHUU MPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUH CMBICI HCIOJb3YEMBIX BEIMYUH,
000O3HAaUEHUs W EAUHUIBl (PU3NYECKUX BEIMYMUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMU BEIMYMHAMU, CTPOUTH rpaMKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIHYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS M TMPOLECCHl, HCMOJIb3Yysl OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOEHHS BEIIECTBA, NPUHLHII CYNEPHO3ULUU TOoJIeH (HAa KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma s ywacTka nenu, 3akoH Jxkoyns—JIeHua, 3aKoH cOXpaHEHUs
SHEPTUu, IPHU 3TOM JaBaTh CIOBECHYIO OPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €0 MATEMATHUYECKOE BHIPAXKECHHUE;
OOBACHATH  (PU3MYECKHE TPOIECChl M CBOMCTBA TeJ, B TOM 4YHUCI€ M B KOHTEKCTE CHUTyalHl
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISTh NMPUUMHHOCIEICTBEHHBIE CBA3M, CTPOUTH OOBACHEHUE U3 1-2



JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 W3Yy4YEHHBIX CBOWCTBA (PU3MUECKUX SABICHUH, (PU3NUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemarh pacu€THbIE 3a/1a4 B 2—3 JIEHCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEINYUHBIL:
Ha OCHOBE aHAJIM3a YCJIOBHSA 3aJa4M 3alMCBHIBATh KPAaTKOE YCJIOBME, BBIABIIATH HEJOCTATOK JAHHBIX JUISl PELICHUS
3aJauM, BHIOMpAaTh 3aKOHBI W (POPMYJIbI, HEOOXOAMMBIE ISl €€ pelIeHUs, MPOBOJIUTH pacdy€Tbl U CpPAaBHUBATH
MOJIy4eHHOE 3HauUeHNe (GU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIMTh MPH MOMOIIM (PU3HUECKUX METOAOB, MCIOJB3YS OIUCaHHE
UCCIICIOBAHUS, BBIJICIATh IPOBEPAEMOE IPEANOIOKEHHE, OLEHUBATh IPABWIBHOCTh IOpsAJKa IPOBEICHUS
UCCIICJOBAHNUs, 1€J1aTh BBIBOJIBL;

MIPOBOJIUTH ONBITHI MO HAOJIOAECHUIO (PU3UYECKUX SIBICHUN WM (PU3MUYECKUX CBOWCTB Tell (KamWUISIPHBIE SBIICHHUS,
3aBUCUMOCTbH JIABJICHHS BO3AyXa OT €ro o0béMa, TeMIepaTrypbl, CKOPOCTH IMPOIEcCa OCTHIBAHUSA U HAarpeBaHUs MpH
U3IYYEHUH OT LIBETa M3JIydarolled (IOrIomiaroliel) NOBEpPXHOCTH, CKOPOCTh MCHAPEHHUsT BOJBI OT TEMIIEPaTyphl
KUIAKOCTM M IUIOIIAAA €€ IOBEPXHOCTH, DJIEKTPU3alMs Tel W B3aUMOJCHUCTBUE DJJIEKTPUYECKUX 3apslioB,
B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YAJIM3alldsl MArHUTHBIX I10JI€H IIOCTOSHHBIX MAarHUTOB, JEHCTBUS
MAarHATHOTO TIOJISI HA MPOBOJHHMK C TOKOM, CBOMCTBA DJIEKTPOMArHMTa, CBOMCTBA JJIEKTPOJBHUIATEIS ITOCTOSSHHOIO
TOKa): (popMyJIMpOBaTh MPOBEPSIEMbIEC MPEANOI0KEHHS, COOMPaTh YCTAHOBKY U3 MPEJIOAKEHHOTO 000pYIOBaHUS,
OTHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATD MPSIMBIE U3MEPEHUs TEMIIEPATypbl, OTHOCUTEJIBHOW BIIAXXHOCTU BO31yXa, CHUJIbl TOKA, HAIPSKEHUS C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U NATYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C
y4ETOM 3aJIaHHOU a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh HMCCJIEJIOBAHUE 3aBUCHMOCTH OJHON (PU3MUYECKOW BEIMYMHBI OT JIPYrodl C HCMOJIb30BAHUEM MPSMbIX
U3MEpEeHH (3aBUCUMOCTh COITPOTUBJICHMSI IPOBOJHUKA OT €r0 JJIMHBI, IUIONIA/I1 NOTIEPEYHOT0 CEUEHUS U YAEIbHOrO
CONIPOTHBIJICHUS BELIECTBA IIPOBOJHMUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOAHUK, OT HAIPSDHKEHUs HA MPOBOJHHUKE,
UCCJIEIOBAHNE TOCJEA0BATEIbHOIO U MApaJUIENbHOTO COEAMHEHUH MPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJIHATh HM3MEPEHUs, CJeAys MPeI0oKEHHOMY IUIaHy, (UKCUPOBATH pPE3YJIbTaThl
MOJIy4YE€HHOM 3aBUCUMOCTH B BUJE TaOJIUL U TpaduKOB, IeJaTh BHIBOABI MO PE3yIbTaTaM UCCIIEI0BaHUS;



MPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYUH (yAelbHas TEIIOEMKOCTh BELIECTBA, COMPOTUBIICHHUE
MPOBOHMKA, pab0Ta U MOIIHOCTh IEKTPUUECKOTO TOKA): TNIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBbHYIO
YCTaHOBKY, CIEys MPEIIOKEHHOW HHCTPYKIIUHU, U BBIYUCIIATh 3HAUEHUE BEJINYNHBIL;

coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MMacHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHHUEM;

XapaKTEPHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB C ONOPOM HA MX ONHCAHUS
(B TOM 4mMcie: cCHCTEMa OTOIUIEHHSI JIOMOB, THMIPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUUK
ANEKTPUYECKOM SHEPIruH, 3IJIEKTPOOCBETUTENIbHBIE NPHOOPBI, HArpeBaTEIbHbIE 3IEKTPONPUOOPHI  (IIPUMEPHI),
ANEKTPUUECKUE TPEIOXPAHUTENH, DJIEKTPOMATHUT, SJIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIOJIb3Yys 3HAHHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOIMCTBA M HW3MEPHUTEIbHBIE INMPUOOPHI MO CXEMaM U CXEMaTHYHBIM
pUCYHKaM (PKUJKOCTHBIM TEPMOMETP, TEPMOC, ICHUXPOMETP, THUTPOMETpP, JABUIaTelb BHYTPEHHErO CrOpPaHMS,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBl JJIEKTPUYECKUX LENEld C IOCIEHOBATEIbHBIM M NapaJlIeIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS HIIEMEHTOB dJIEKTPUUECKUX LIETICH;

OPUBOJUTH NPUMEPHI (HaXOIUTh MH(GOPMALIKIO O IPUMEPAX) MPAKTUUYECKOIO MCIIONb30BaHMsl (PU3NUECKUX 3HAHUU B
MOBCEHEBHOM >KM3HU JUIsl oOecnedeHus: Oe30lacHOCTH Mpu OOpalieHMH C NpudopaMH M TEXHUYECKUMU
YCTPONCTBAMM, COXPAaHEHHUS 3I0POBBS U COOJIOJIEHUS HOPM 3KOJIOTHUECKOTO MOBEJIEHUS B OKPY>KAIOIIEH cpene;
OCYIIECTBIIATh MOMCK MH(pOpMaLUK (PU3NUECKOro cojepxaHus B VHTepHETe, HA OCHOBE MMEIOUIMXCSA 3HAHUM U
NyTEM CPaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIJIENATh HHPOPMALUIO, KOTOpas SBJISETCS MPOTUBOPEUUBON HUITH
MOKET ObITh HETOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIOJIHEHUHM YY€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JUTEPATYpY (U3UUECKOTO COIAEp KAHMS,
CIIPaBOYHBIE MaTepHaJIbl, pecypchl ceTu MHTepHeT, BIaeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
uH(pOpMaIMK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPaTKHUE YCTHBIE COOOIICHMs, 0000mas MHPOpMAIMI0O M3 HECKOJIbKHX
UCTOYHUKOB (DU3MYECKOTO COJAEpX aHUSA, B TOM YHCIE MYyOJUYHO NPEACTABIIATH Pe3yJbTaThl MPOEKTHOM WU
VCCIIEN0BATEIILCKON NIEATENBHOCTH, MIPU 3TOM T'PAMOTHO MCMOJIb30BATh M3YUYEHHBIM MOHATUMHBIM amnmapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIUEH;



IpPU BBIIIOJIHEHUN Y4Y€OHBIX MPOEKTOB M MCCIACAOBAHUN (DU3MUECKHX MPOLIECCOB PaACIpenemsTh O0S3aHHOCTH B
rpylIe B COOTBETCTBUHU C IMOCTABJIECHHBIMH 3aJja4aMU, CJIEIUTh 3a BBIIOJHEHHUEM IJIaHA TEHCTBUI U KOPPEKTUPOBATH
€ro, aJeKBaTHO OILICHMBAThb COOCTBEHHBI BKJIaJ B JIE€ATEIbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKAaTHBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoniy oOyuenust B 9 kijiacce mpeIMeTHbIC pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y
0o0y4JaronMxcs yMEHUM:

WCIIOJB30BaTh MOHSTHUA: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHHYECKOTO
NBIDKEeHUS, nedopManms (ympyras, IuilacTH4ecKas), TpeHHE, IEHTPOCTPEMUTEIIbHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3Ku, MEHTP THKECTH, AOCOIIOTHO TBEPIOE TEJO, IIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHUUYECKHUE
KoJieOaHUs U BOJIHBI, 3BYK, MH(GPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaia 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTaIbHO30PKOCTh, CIIEKTPhI UCIYCKAaHUS W TOIJIOIICHUs, albda, OeTa- U raMMa-u3Iy4deHus,
U30TOIIbI, siACpHAs YPHEPTETHKA,;

paznIuyuath SBJICHUS (paBHOMEPHOE W  HEPAaBHOMEPHOE MPSIMOJMHEHMHOE JBIKCHHE, PaBHOYCKOPEHHOE
IpSMOJIMHEHHOE JBWKEHHE, CBOOOTHOE MaJICHUE TEJI, paBHOMEPHOE JBHMIKEHHUE T10 OKPY>KHOCTH, B3aHWMOICHCTBHE
TeJl, PEaKTUBHOE JBI)KCHHUE, KoJeOaTeabHOE IBIKCHHE (3aTyXalolllue€ M BBIHYKJICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBMKEHUE, OTPAKEHHUE 3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHUEe, OTPaKCHHE M MPEIOMIICHUE CBETa,
MIOJTHO€ BHYTPCHHEE OTPAKCHHE CBETA, paslIoKeHHE OeJIoro CBeTa B CIEKTP M CIIOKEHHE CICKTPAJbHBIX I[BETOB,
JMCTIEPCUS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpAa M3JIYYEHHs) II0
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DPU3NUYECKUX SBJICHUN B OKpY)KarolieM Mupe (B TOM 4ucie (pU3NYECKUe
SIBJICHUSI B TIPUPOJIC: MPWINBLI U OTJIMBBI, ABUXKEHUE TUIaHET COJTHEYHON CHUCTEeMbl, PEaKTUBHOE JIBUKEHUE >KUBBIX
OPTaHU3MOB, BOCIIPUSITHE 3BYKOB YKWBOTHBIMU, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO, IIBETa Te,
ONTHYECKHUE SBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NECUCTBHE BUIAMMOTO, YIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO
U3JIyYCHUN, €CTECTBEHHBIN pPaJMOAKTUBHBIM (POH, KOCMUYECKHE JIy4H, PaJUOAKTUBHOE H3JIYYEHHUE MNPUPOIHBIX
MUHEPAJIOB, JEUCTBUE PATUOAKTUBHBIX M3JIYYCHUN HA OpPraHU3M 4eslOBeKa), IPU ATOM IMEPEBOJUTh MPAKTUUECKYIO
3a/1auy B Y4eOHYIO, BBIJICISATh CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SBICHUM;



OMMCHIBATh W3YYEHHBIE CBOMCTBA TeN M (PU3WYECKUE SIBICHUS, HCIONb3Ys (PU3NYECKUE BEIMYMHBI (CPEAHSS U
MTHOBEHHAsi CKOPOCTh TeJla IPH HEPABHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIEHUE, MTyTh, YII0Basi CKOPOCTh,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOAHOIO Ma/ieHuUs, BEC TENa, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHUYeCKass paboTa U MOIIHOCTb, OTEHLUAIbHASI SHEPTUS TeJa, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIMANbHAS SHEPIHsl CXKATOW MPYKWHBI, KUHETUYECKAasi 3HEPrus, MOJHAs MEXaHWYECKas SHEPrus, NEpPHOI U
4acToTa KoJeOaHMid, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIOMIICHUS
Cpelbl), MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (DPU3MUECKHUN CMBICT HCHOJIB3YEMBIX BEIHYMH, OOO3HAYCHUS U
€AMHULBI (PU3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYHUHY C JIPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepHU30BaTh CBOMCTBA TeJl, (PU3UUECKUE SIBJICHUS U MPOLECCHI, UCIIONb3Ysl 3aKOH COXPAHEHUS! YHEPTUH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NMPUHLMI CYHEPIO3UIMN CUJl, IPUHLMUIT OTHOCUTENbHOCTU ['anmuies, 3akoHbl HplOTOHA,
3aKOH COXpPAHEHUs HMMIIYJIbCa, 3aKOHbl OTPAKECHUS M IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHWUsS 3apsiOoBOrO0 M
MacCOBOI'O YHCEJ MPH SJIEPHBIX PEaKLUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH  (PU3MYECKUE TPOIecCChl M CBOMCTBA TeJ, B TOM YHCI€ M B KOHTEKCTE CHUTyalul
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NMPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIaroB ¢ ONOpoW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a1ayd (omMparolIydecs Ha CUCTEMY M3 2—3 ypaBHEHHMIl), WCHONb3YS 3aKOHBI U (OPMYIIbL,
CBA3BIBAIOIME (PU3NYECKHE BEIMYMHBL: HAa OCHOBE aHaM3a YCJIOBHS 3aJaud 3allMChIBaTh KPaTKOE YCJIOBHE,
BBISIBJIATh HEAOCTAIOIINE WIIM M30BITOYHBIE JAHHBIC, BIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHMS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUUHOCTD MMOJIYYEHHOTO 3HaYeHHs PU3NUECKON BEJIMYMHBI,

pacrno3HaBaTh NPOOJEMbl, KOTOPbIE MOKHO PEUIMTh NMPU TMOMOIIM (PU3HMUECKUX METOJOB, HCIIOJIb3Ys OMHCAHHE
UCCJIEIOBAHUS, BBIJEIATh MPOBEPAEMOE IMPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpSJIKA MPOBEICHUS
UCCJIeIOBAHUS, JIeTaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUI U OIBITOB;



MIPOBOJIUTH OTIBITHI MO HAOTIOAEHUIO (PU3NUECKUX SIBJICHUN MWW (PU3NIECKUX CBOUCTB TN (M3yUeHHEe BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MeproIa KoaeOaHnii IPYKUHHOTO MasTHUKA OT MAacChl Tpy3a
U JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTbh OT aMIUIUTY/bl MallbIX KoJieOaHUM, MPSIMOJIUHEHHOE paclpoCTpaHEHUE
CBETa, pasjiokeHHe OeNoro CBeTa B CHEKTP, M3YYEHUE CBOMCTB M300pa)K€HUSI B TUIOCKOM 3€pKaje U CBOMCTB
M300paKeHHs TIpeAMeTa B COOMparoiel JMH3e, HAOMIOEHNE CIUIONIHBIX W JIMHEHYaThIX CIIEKTPOB HW3ITYYCHHS):
CaMOCTOSTEIIFHO COOMpAaTh YCTAaHOBKY HM3 HM30BITOYHOTO Habopa 00OpYyIOBaHWS, ONUCHIBATH XOJ OMbBITA W €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHI,

POBOJUTH NMPU HEOOXOJUMOCTH CEPHIO MPAMBIX U3MEPEHUM, ONPEAeIisisl CPeIHEE 3HaUYCHUE U3MEPSIEMOI BETUYMHBI
(boxycHOe paccrosiHue CcOOHMparolell JHMH3bI), OOOCHOBBIBATH BBIOOpP CIOCO0a H3MEpeHUs (M3MEPHUTEILHOTO
npudopa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3WYECKUX BEIUYMH C HCIOJIB30BAHUEM TIPSIMBIX H3MEPCHHM
(3aBHCUMOCTD MyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadyaJlbHOW CKOPOCTH, MEpHoJia KOJeOaHMit
MaTEMaTUYECKOr0 MasTHUKAa OT JJIMHBl HHUTH, 3aBUCHUMOCTH YIJIa OTpaKeHHUs CBETa OT YyIJia MaJeHus U yria
IPEJIOMJICHUS OT yTJjia MaJIeHus): MIaHUPOBATh UCCIEOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH
pe3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJIEC TaOJWIl W TpadUKOB, JeiaTh BBIBOJBI IIO
pe3ynbTaTam MCCIICIOBAHNUS;

POBOJUTh KOCBEHHBIE W3MEPEHUsS] (PU3NYECKUX BEJIMYMH (CpeIHsiE CKOPOCTh M YCKOpPEHHE Tena Mpu
PAaBHOYCKOPEHHOM JIBM)KEHUHW, YCKOPEHHE CBOOOJHOTO TMajeHUus, KECTKOCTh NPYKUHBI, KOIPHUIHUEHT TPEHUS
CKOJIBKCHHS, MEXaHW4YeCKasi paboTa U MOIIHOCTh, YaCTOTa W MIEPHOJ] KOJIeOaHW MaTeMaTHUYECKOTO U MPYKUHHOTO
MasiITHUKOB, OINTHYECKash Cujia cOOMparolied JIMH3bI, PaJMOAaKTUBHBIA (DOH): IMIAHUPOBATH M3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJILHYI0 YCTAaHOBKY W BBITIONHATH HM3MEPEHUS, CIEIysS TPEII0KCHHONW WHCTPYKIMH, BBIYUCIISTH
3HAUYCHUE BEJIMYMHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

pasnuyaTh OCHOBHBIC MPU3HAKUA M3YyUYCHHBIX (PM3MYECKUX MOJICICH: MaTepuaibHas Touka, aOCOIOTHO TBEPAOE TEIIO,
TOYCUYHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHas MOJCIIb aToMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO SI/Ipa;



XapaKTEPU30BaTh MPUHIIAIBI IEHCTBUS U3YUCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOM HA X OMUCAHUS
(B TOM yucne: CHHUIOMETP, JATYMKHU TMOJOKEHUS, PACCTOSHUS M YCKOPEHUS, pPaKeTa, 3XOJOT, OYKH, MEPHUCKOII,
¢doToarmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOIL, T03UMETP, Kamepa BuiibcoHa), HCIONb3ys 3HAaHUSI O CBOMCTBAaX
bu3HUecKuX SBICHUN U HEOOXOUMBbIE PU3NYECKHIE 3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX TPUOOPOB U
TEXHOJIOTHYECKUX MPOIIECCOB MPH PEHICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYCCKHUE CXEMBI Uil TIOCTPOCHHS
M300paKCHHH B TNIOCKOM 3€pKaJie U cOOMparome JuH3e;

IPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) NPAKTUYECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU i oOecredeHus Oe30MacHOCTU TMpu OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMM, COXPAHEHHUS 310POBBS U COOJIIOJIEHNS HOPM 3KOJIOTHUECKOTO MMOBEJIEHUS B OKPY>KAIOIIEH cpene;
OCYILIECTBIIATh MOUCK HWHPopManuu (u3nyeckoro cojepkanusi B MHTepHeTe, caMOCTOATENIBHO (QOpMYIUpys
MOMCKOBBIM 3ampoc, HAXOIUTh IyTH ONpPENENCHUs JIOCTOBEPHOCTU TMOJYyYEeHHON HWH(OpMAIUM Ha OCHOBE
MMEIOIIUXCS 3HAHUHM U JONOJHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BATh MPU BHITIOJIHEHUHM YYE€OHBIX 33JIaHU HAYYHO-TIOMYJISIPHYIO JUTEPATypy (U3UUYECKOTO COJSp KaHMS,
CIIpaBOYHBIE MaTepHUalibl, pecypchl cetu MIHTepHeT, BliaeTh NpruéMaMi KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE MH(GOPMAIMHU U3 HECKOJbKMX UCTOYHUKOB
¢u3nuecKkoro CcoAepXKaHus, IMyOJMYHO TMPEACTABIATh PE3yNbTaThl MPOEKTHOW WM  HMCCIEIOBATEIHCKON
NEATEIbHOCTH, PU 3TOM IPaMOTHO MCIOJIb30BaTh U3YUCHHBIN MOHSITUHHBIN allapar u3y4yaeMoro pasjena pu3uku u
CONIPOBOK/IaTh BRICTYIICHHE MPE3CHTALMEN C YUETOM 0COOCHHOCTEN ayAUTOPUMN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LU (pPOBHIE)
Konrpoabnbsie IIpakruyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 ®dusuka - HayKa o MPUPOe 2 https://m.edso00.ru/ZJ2U13BMX
1.2 ®u3nyeckue BEITHYUHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METOJT TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
2.1 CrtpoeHue BeliecTBa 1 https://m.edso00.ru/2SJ151M41
BIDKCHHE 7
2.2 A 1 BIAMMOAICHCTBHE HACTHH 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edso0.ru/ONOV1XY1K
Hroro no pazgeny )
Pa3znen 3. /IBu:keHue U B3auMo/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cuta. Bunsr cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
1 N
4.1 Hassetine. [lepenatia napreHHst TBCpALIMA 3 https://m.edsoo.ru/X0DW367P2

TCJ1aMH, XXUJAKOCTAMHU U ra3daMu



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBrieHHe KUIKOCTH

https://m.edso0.ru/2MVXZ0KL4

4.3 ATtMochepHoe 1aBJICHHE

JlelicTBue ®UIKOCTH U Ta3a HA

https://m.edso0.ru/T7134SXNO

4.4 . 7 3 https://m.edsoo.ru/NFE60Y8BNK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEPrust
5.1 Pabora 1 MOIIHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MeXaHU3MBI 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHnuecKasi SHEprHs 1 https://m.eds00.ru/G30454EMT
Htoro no pazneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTsbI
Paznen 1. TensoBble siBJIeHUS
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie IpoLIECChHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 DUICKTpHHeCKie SAPIBL. SapskeHibie 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoOMarHuTHas UHAYKLUS 4 https://m.edso0.ru/7QODSEL15
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[MPOTPAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KonuyecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTsbI
Pa3nen 1. Mexanuyeckue siBJIeHUS
M 0
11 CAMITICCROC ABIDKCHHE 1 CHOCODH €ro 10 1 https://m.edso0.ru/CEOGHRGTL
OTHCAHUS
1.2 B3aumoneiictBue ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KojieOaHus 3 https://m.edso00.ru/S5VIGSAI3
2.2 Mexanuueckne BOJIHBIL. 3BYK 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pa3nes 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI
OnexkTpoma oe
3.1 FICKTPOMATHITTHOT HOMC H 6 2 https://m.edsoo.ru/DT98BSE Y0
AJIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3nes 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Paznoxxenue 6emnoro cBeta B CIIEKTP 3 2 https://m.eds00.ru/2Z5AH0DTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3nea 5. KsanroBbie IBJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHune aTOMHOTO spa 1 https://m.edsoo.ru/USWX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Wroro no pazueny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIICHHE CONCPIRAIL 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usnku 3a 7-9 kinacc
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I1
- CTBO HACOBIIO 102 27

I[TPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®dusrka — HayKa O PUPOJE.
SIBnennsa npuponsl. Gusnyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

Ypok-uccnenoBanue
"N3mepenue TeMnepaTypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpA U JIaTUUKa
TEeMIEPATyphl"

Kax ¢uzuka u gpyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npupony. EcrecTBeHHOHAyUYHBIN
MeTO[ o3HaHus. OnucaHue
bu3uuecKux SBICHUN C
MTOMOIIBIO MOJIENIEN
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapUKa, IyIIEHHOIO

https://m.edsoo.ru/I116U53L6H

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.ru/\VQGCNS8IMP

https://m.edsoo.ru/3LPP2HPX2

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMbITHI
10 HaOJIIOICHUIO TEIIOBOTO
pacuIMpeHus ra30B»

https://m.edso0.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUS
BELIECTBA

B3anMocBs3b MEKIY
CBOWCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOAHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoenreM. OcOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

12

13

MexaHn4eckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JOBHUKECHUE

Ckopocts. EnuHunb1 ckopoctu

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

Pacuer nytu u BpemeHn
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

16

Huepuus. 3akoH UHEPIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBYOKEHUS Tel

IInotHOCTE BemecTBa. Pacuer

https://m.edsoo.ru/KX5510I1BX

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl U 00beMa Tejia 1o ero
[UIOTHOCTH

17

18

19

JlaboparopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPAOIO TEJIA»

Penrenue 3amad mo reme
"ITnoTHOCTH BemecTna"
Cua KaK XxapakTepuCTHKA

B3aumoencTsus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edso0.ru/OH22PX7CX

https://m.edso0.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3y4eHune 3aBUCUMOCTH
pacTsokeHus (aedopMarivm)
MPYKUHBI OT MTPUIIOKEHHOM
CHUJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne Ttarorenusa. Cuna
TSKECTH

https://m.edsoo.ru/OCWJIXFNQE

22

23

24

CBs13b M@Ky CUJION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TsKECTH"

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTePUCTUKU TUIaHET

Usmepenue cui. lunamometp

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1IZGKCKH

25

26

Bec Ttena. HeBecomocTh

CrnoxxeHue AByX CHll,
HalpaBJIEHHBIX 110 OJHOM

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHoAECTBYOIIAs
cui

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'”

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoe u
TEXHHUKE

JlaGopaTtopHnas pabota
«M3yueHne 3aBUCUMOCTHU CHIIbI
TPEHUSI CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
ITOBEPXHOCTEMN

Pemrenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3agad mo remam: «Bec
tenay, «['paduueckoe
n3zo0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOIIAs CUID)

https://m.edso0.ru/T9V639RZF

32

KonTposabHnas pabora o Temam:
«MexaHndecKoe IBIKEHHIE,
«Macca, II0THOCTEY, «Bec
Tena», «['paduueckoe
n300paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/PAROSWE4D

33

JaBnerune. CiocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'IeHI/IC raza. 3aBUCHMOCTb

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJICHUS ra3a 0T 00bEMa,
TEMIIEpPaTyPhI

35

36

37

IIepenava naBieHus TBEPABIMU
TCJIaMU, XKUAKOCTAMU U ra3daMu.
3axoH [lackans

HaBJ'IeHI/Ie B XXUJKOCTH H rase,
BBI3BAHHOC HCfICTBHeM CHIJIBI
TAXKCCTH

Pemenue 3amay nmo reme
«JlaBneHue B )KUIKOCTH M rase.
3akod [Tackamnsa»

https://m.edsoo.ru/CG5P0SNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

https://m.edsoo.ru/7THDBMDHR?2

39

40

['unpaBnuyeckuit mpecc

Manowmertpsl. [lopuiaeBoi
KUAKOCTHBIM HacoC

https://m.edsoo.ru/67X2LF396

https://m.edso00.ru/5G846G718

41

Atmocdepa 3emin. [Ipuanns
CyILIECTBOBAHUS BO3IyIIHON
0007109KH 3eMiTu. 3aBUCUMOCTh
aTMOC(hEepHOTO JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo0.ru/DRQ6ZPW1M

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBIICHUE

N3mepenue atmochepHoro
nasyieHusi. OneitT Toppuueu

3aBUCHUMOCThH aTMOC(HEPHOTO
JTaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpSI

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZI1J

45

bapomertp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmochepHoe TaBlieHHe Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"

JleficTBUE KUAKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnas pabota
«OrnpeneneHne BhITAIKUBAIONICH
CHUJIbL, JEHUCTBYIOLIEH Ha TEIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/YWVWL5TAL

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BOJIE OT 00bEMa
MOTPY>KEHHOH B JKUAKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKU U
OIpeieNieHnE €€
rpYy30MOaBEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agau no remam:
«IInaBanue cyaoB.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPABIX TECII, )KI/II[KOCTGI\/’I u
ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexannueckas paboTa

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomHocts. Eaunuiint
MOILHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

56

57

58

59

60

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM PH
noabEMeE 10 JecTHuIe"

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cwut Ha peruare

KontponbHas pabora 1o reme
«/laBiieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepovHas
pabora

PeseprHrlit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «/laBieHne
TBEPABIX TEN, KUAKOCTEN U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

Pbruaru B TexHUKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue yclOBHM
paBHOBECHUs pblUara»

Pemenue 3agad mo reme
«Y Cl0BUsL paBHOBECHSI pblUara

0.5

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

61

Kosd¢unuent noiesznoro
JNEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

0.5

https://m.edsoo.ru/4AAYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pa6ora, momuocts, KIT/["

https://m.edsoo.ru/VF5XBQLVS

63

64

65

66

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
JHEPIUs

3aKoH COXpPAaHCHUA
MEXaHUYEeCKOMH OHCPIrun

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTaIbHOE
ompeecHue N3MCHEHUS
KHHETHYECKON U
MOTEHIIUATIBLHOW SHEPTHH MPH
CKaTBIBAaHHMH TEJIa 110 HAKJIOHHOMH
IJIOCKOCTH"

KoHTpoinbHas pabora 1o Teme
«PaboTa 1 MOIIHOCTh. DHEPT U

https://m.edsoo.ru/3HQE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHblii ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/MJJIPGGSA3

68

PesepsHblil ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MormHocTh. DHeprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U
razo00pa3HOro COCTOSHUN
BeElllEeCTBA

OO®bsicHeHHE CBOICTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
COCTOSTHHI BEI[eCTBA HAa OCHOBE
HOJIOKEHHI MOJIEKYIISIPHO-
KWHETUYECKOU TEOPUH

Kpucrannuueckue u amopdHsbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CmauuBaHue ¥ KanWUISIPHOCTD.
[ToBepXHOCTHOE HATS)KEHUE
TennoBoe paciMpeHue u
cKaTHE

https://m.edsoo0.ru/7XZHOXTSK

https://m.edso0.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHHUS YaCTHUIL

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriH

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bunae! renionepenaun
VYpok-koHpepeHus
"[IpakTHUYECKOE UCIIOIB30BaHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuajoB B LIEJAX
sHeprocoepexeHus"

KonndecTBO TENIIOTHI. Y aennHas
TCIIIIOEMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TemooOMeH 1 TEII0BOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabora
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOHOM U Topsiueit BOAbI"

https://m.edsoo.ru/FR2N6N5GV

15

16

17

Pacuer KoauuecTBa TEMIOTHI,
HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICTSIEMOTO UM TTPH
OXJIAXKIECHUN

JlaGoparopHas paboTa
"Onpenenenue yneabHOU
TEIIIOEMKOCTH BemlecTBa"

SHCpF WS TOIUIMBA. Y AeJIbHAas
TCIJIOTA CTOpaHusA

https://m.edsoo.ru/JSMRA1APW

https://m.edso0.ru/40I1T1ZJAH

https://m.edso0.ru/683AIXYWS8

18

IInaBneHue u OTBEpIEBAHNE
KPUCTAITMYECKHX Tell.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY nenbpHas TeIUI0TA IUIABICHUS

19

20

JlaGopaTtopHnas pabota
"Onpenenenue yaenabHOU
TEIJIOTHI TIJIaBJICHUS Jibaa"

[Tapoo6pa3zoBanue u
KoHJeHcanus. Vcmapenue

https://m.edsoo.ru/LCQXVHGHD

https://m.edso00.ru/CQG4DQKML

21

Kunenue. Y aenpHas Tennora
napooOpa3oBaHus U
KOHJIEHCallMH. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxxHocTh BO31YXA.
JlaGopaTtopHnas pabota
"OnpeneneHne 0OTHOCUTEILHON
BJIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agau Ha onpeneneHne
BJIAKHOCTH BO3]lyXa

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIUIBI pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBArarens BHYTPEHHETO
CrOpaHus

KIIJ] TermoBoro nBuratess.
TennoBble ABUTATENN U 3AIUTA
OKpYKaroIleil cpeabl

3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUU B
TEIUIOBBIX ITPOLECCax

https://m.edsoo.ru/6BKWSWYG6

https://m.edsoo.ru/UJASDRDOH

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOIBHON

https://m.eds00.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabore no teme "TermnoBbie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemrecTna"”

28

KonTtponbHast pabora o Teme
"TeruIoBbIE SIBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHUU BenrecTna"

https://m.edso00.ru/0X03133KU

29

30

31

DnekTpuzanus Tei. JIBa pona
AIEKTPUUECKUX 3aPsI0B
Ypok-uccrnenoBanue
"DneKkTpu3anus Tea MHAYKLIHEH
U TIpU COTIPUKOCHOBEHUH"

B3aumoneiicTBre 3apsHKeHHBIX
Ten. 3akoH Kysnona

https://m.edso0.ru/9ES5KDOQMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOr0 noJs. [IpuHiun
CYIEPIIO3ULNH JIIEKTPUUECKUX
noJjeun

https://m.edso0.ru/N79CZ2GZ1J]

33

Hocurenn snekTpuaeckux
3apsiIoB. DIIEMEHTAPHBIN 3apsil.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMV

34

35

[IpOBOTHUKY W TUATEKTPHUKH.
3aKOH COXpaHEeHUs
IIEKTPUIECKOTO 3apsa

Pemienne 3amad Ha MMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CymniecTBoBaHMs. McTouHnKN
IIEKTPUIECKOTO TOKa

https://m.edso00.ru/ISIMP3J3M

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA
VYpoxk-uccinenosanue "Jleiictere
3JIEKTPUYECKOTO TTOJIS Ha
MPOBOJHUKYU U JUAIEKTPUKHU"

DJIEKTPUUYECKUI TOK B MeTajulax,
JKUIKOCTSIX U ra3ax

https://m.edso00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4ACOOOYPF

40

41

42

43

DneKTpuyecKas erb 1 e€
COCTaBHBIC YaCTH

Cuna toka. JlabopaTopHas
pabora "M3mepenue u
peryinupoBaHue CUiIbl TOKA"

DIEKTPUYECKOE HANPSIKEHUE.
Bonbt™merp. JIabopaTopHast
pabota "U3mepenue u
pEryJINpOBaHUE HANPSHKEHUA"
ConpoTuBieHne MPOBOJHHKA.

VY 1enpHO€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/Q9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESBUQ5PC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUUECKOTO
COIIPOTHUBIIEHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIAH
MOIEPEYHOT0 CEYCHUS U
MaTepuana"

https://m.edso0.ru/4JDA8GZNX

45

3aBHCHMOCTE CHJIBI TOKA OT

https://m.edsoo.ru/\VEZPE7Q80



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHus. 3akoH Oma Ju1s
y4JacTKa I

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3uCTOpa M HANPSDHKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGopaTtopHnas pabota
"IIpoBepka mpaBuia CIOKEHUS
HaIPsOKEHUH TIPU
MOCJIEIOBATEIIFHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

50

51

52

JlaGoparopHas paboTa
"IIpoBepka mpaBua AJisi CUIIBI
TOKa MPH MapajlIeIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha IpUMEHEHHE
3akoHa OMa JJ1s pa3InyHOTO
COCANHCHUA HpOBO}IHI/IKOB

PaGora u momrHOCTH
AIIEKTPUYIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
"Omnpenenenue paboThl U
MOIIIHOCTH AJIEKTPUIECKOTO

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

ToKA"

53

54

55

DneKkTpudecKre ey u
HOTPEOUTENH NIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUC

ITocTosIHHBIE MATHUTEI, UX
B3auUMOJICUCTBUE

VYpok-uccnenosanue "N3yuenue
OJIEH ITIOCTOSHHBIX MarHUuTOB"

https://m.edsoo0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edso0.ru/1GL7RJQOR

56

MaruutHoe nosie. MarautHoe
moJsie 3eMJIM U €r0 3HAaYEHUE I
JKA3HU HA 3emiie

https://m.eds00.ru/R3IXXJCRVK

57

[ToaroroBka K KOHTPOJIHHOU
pabore 1o Teme
"DnexkTpuuecKkue 3apsabl.
3apspKeHHBIE Tela U UX
B3auMoercTBUs. I1ocTOSHHDBIN
INEKTPUYECKUH TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbHas padbora no teme
"DneKkTpuuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
B3auMoiercTBUs. I1ocTOSHHDBIN
JNEeKTpHUecKuil TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHslit ypok. Pabora ¢
TekcTaMu 1o TeMe "TlocTosHHBIH
ANIEKTpUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

61

62

OmnbIT OpcTeaa. MarautHoe
0JIE BJEKTPUUYECKOTO TOKA
MarauTHo€e noJie KaTyIIKH C
TOKOM

[TpuMeHeHue 3JIeKTPOMAarHUTOB
B TexHuke. JlaboparopHas
pabora "U3yuenue aeicTBus
MAarauTHOIO I10JIA Ha ITPOBOJHUK
¢ TOKOM"

DJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHcnopre. JlaboparopHas
pabora "KoHcTpyupoBanue u
u3y4deHue padoThl
JJEKTpOoABUTaTENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

63

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UHAYKIOUU.
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CrocoOs
MOJIYYEHUS IIEKTPUIECKON
SHEPIruH. DJIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTpUUECKHEe U MarHUTHBIE

https://m.edso0.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sBieHus"”

66

67

68

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MATHUTHbIC 1
siBICHUS"

PesepBHbIii ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBrie 1
sBjeHus"

Peseprurlit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie 1
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

https://m.edso00.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10

68

[NPOT'PAMME

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

MexaHnunueckoe OBHKEHUE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABMXKCHU A

PaBHOMepHOE NpAMONTHHEWHOE
JIBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

HepaBHoMepHOE NpsAMOIMHENHOE
newxenue. CpenHss u
MI'HOBEHHAsl CKOPOCTh

https://m.eds00.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenue

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUS.
I'padux ckopocTH

JlaGoparopHas paboTa
"Onpeznenenre yCKOpeHus Tena
IpU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

CBoboaHoe nagenue teir. OnbITh
["anmunes

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1IKKINJFO8

https://m.edsoo0.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

Herotona. Cuna ynpyroctu. Cuna

9 N https://m.edsoo.ru/PVRBIDTTH
oOpartuenus. JIuneiinas u yrimonas
CKOPOCTH

10 Henrpoctpenmreneroe https://m.eds00.ru/OSLFGWFZY
yCKOpEeHHue
I1 i H .B

11 EPBLIH SAKOM HIBIOTOMHA. Lextop https://m.eds00.ru/TADTURL3K
CHUTBI
Bropoii 3akon HeroToHa.

12 . https://m.edso00.ru/5A28NGVEV
PaBHOpelicTBYIOIIAs CHIa
T i H .

13 PTH SaIOH HIRIOTORA https://m.edso0.ru/XPEY G64RM
Cyneprio3unus cui
P

14 CIICHIIO SA87 HA TPHMCHCHTS https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyrocru. 3akoH ['yka https://m.edso0.ru/BHBXXRIJQ
P

16 ILIEHHE 3374 10 Tome «Crta https://m.edsoo.ru/HML1AMN12
YIIPYTOCTHY
JlaGoparopHas paboTa

17 «OnpeneneHne KeCTKOCTH https://m.edsoo.ru/T4APAJAFV1
PYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P

19 CILIEHHE 3372 110 Teme «(iia https://m.edsoo.ru/PJIDH2DCIT
TPEHUSD)
JlaGoparopHas paboTa

20 "Onpenenenue ko3 dunmenra https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEHUs"

21 Pellierye 33124 110 TeMe "3aKOHEI https://m.edsoo.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koHpepenius "/ BrkeHne
TEJ BOKPYT TPaBUTAI[MOHHOTO
nentpa (CosiHeUHas cucTeMa).
lamaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edso0.ru/VV02GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBECHE MaTepUaIbHON

TOYKH. AOGCOJIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBECHE MaTeprUaTbHOI

TOYKHU. AOCOJIFOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectu

https://m.edso0.ru/GAMQWA4SLS

28

29

Pemenue 3agad mo reme
"MowmenT cuinsl. L{enTp TsokecTn"

IToaroroBka Kk KOHTPOJIBHOU

pabote no Teme "MexaHn4yeckoe
nBmkenue. Bzaumonetictsue ten"

https://m.eds00.ru/0QJSN205C

https://m.edso0.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KontponbHast pabora o Teme
"MexaHn4YecKoe IBUKECHUE.
BzaumoneiictBue ten"

https://m.edso0.ru/J1BOUJ2Y G

31

HNmnynsc Tena. UMimynsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3auUMOJICUCTBUE

https://m.edsoo.ru/7PI5SBWQD2

32

33

Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMIyJnca'

Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

34

Mexanunueckas pabota u
MOITHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

36

37

PabGota critbl TSDKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

JlaGoparopHas paboTa
«Omnpenenenue padboOThI CUIIBI
TPEHUs IPU PaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAIEHON TOBEPXHOCTH»

CBs3b 3HEPTUH U PabOTHI.
[TorennuanbHas FHEPTUs

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUU

https://m.edsoo.ru/M\WKXL7NXVR

39

40

3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKE

JlaGoparopHas paboTa
«M3yvyeHune 3aKk0Ha COXpaHEHHS

https://m.edsoo.ru/FMM2S69EB

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUMN»

41

42

KonebarenpbHoe IBUKEHHUE U €TO
XapaKTEePUCTUKU

3aryxaromye KojaeOoaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/13ZKD2M12

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI TPy3a»

https://m.edsoo.ru/BACAGR4KS

45

46

47

48

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

JlaGopaTtopHnas pabota
«Omnpenenenue 4acTOTH U
nepuoaa KoaebaHui mpyKHHHOTO
MasITHUKa

JlaGopaTtopHnast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja konebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexannyeckne BOJIHEL. CBoOMCTBa
MEXaHHYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpok-koHpepeHIus

https://m.edsoo.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHUYeCKHE BOJIHEL B
TBEPAOM Tele. CelicMUYecKre
BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpaXKCHHE 3BYKa
Ypok-uccinenoBanue

"HaOaromeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

['pOMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHnyeckue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/7YAJAV57M

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXPAHEHUS.
MexaHudeckue KoJacOaHus U
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHBIe BOJIHBI

CBoiicTBa QJICKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7Z44\VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypoxk-koupepennus "lkara
OJICKTPOMAariMTHBIX BOJIH.
Ucnonp3oBanne

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

AJIEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBA3U"

59

Ypok-uccnenosanue "M3yuenue

CBOICTB SJICKTPOMArdUuTHBIX BOJIH

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pewenune 3aiay Ha onpeneneHue
YacTOThI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI

DNeKTpOMarHuTHas MPUpo/Ia
cBeta. CKOpOCThH CBeTA.
BomnnoBrble cBolicTBa cBeTa

HcrouHuku cBera.
[Ipamonuneitnoe
pacrpocTpaHEHHE CBETA.
3armenuns Connua u JIyHsl

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aK0oH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPaKEeHUs
cBeTa

https://m.eds00.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3akoH
NIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/FZ7HV6E2W

https://m.eds00.ru/R8001IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yriia npejaIoMJICHUA CBETOBOT'O
JIyda OT yriia naJaCHus Ha

rpasuiie "BO3AyX-CTEKJIO0

67

Ypoxk-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edso0.ru/OL9F63ZRU

68

69

JImasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpexnenenue GOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

https://m.eds00.ru/3XTVNZNJJ

71

VYpok-koHpepeHIus
"OnTHYecKue TUH30BBIE
npubops"”

https://m.edsoo.ru/KKVRKOP3D

72

73

I'ma3 xak onruyeckas cucrema.
3penue

Ypok-kondepentus "JlepexTs
3peHus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznosxenue 6eoro csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CIeKTPaTbHBIX
BeToB. [{ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTtopHnast pabota "OMBITHI
10 Pa3JIOKEHHUIO OEIOTO CBETa B

https://m.edsoo.ru/E5I18L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
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MPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOM OBPA30OBATEJIBLHON
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

7 KIIACC
Kox N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHON 00pa3oBaTe/1bHOI NPOrpaMMbl OCHOBHOI'O
MPOBEPHEMOTO 0o01ero ooOpazoBaHus
pe3yJbTarta
11 UCIOJIb30BATh U3yYEHHbIE TOHATUS
19 pa3nuyarh SIBJIEHUS MO ONMCAHUIO MX XApPaKTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
' ¢busnveckoe sBICHUE
pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UYECKUX SIBICHHH B OKPYXAIOIIEM MHpE, B TOM YHCIe (U3NIECKHE
13 SBJICHUSI B MIPUPOJIE, NIPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B yUeOHYI0, BBIAEIATh CYILIECTBEHHbIE CBOMCTBA
(npu3HaKM) PU3NUECKUX SIBICHUN
ONMCHIBATh M3yYEHHBIE CBOMCTBA TN U (U3NYECKUE SIBJICHMSI, UCHOJB3YSl (PU3NYECKUE BEJIWYUHBI, MPU OMHUCAHUU
14 MIPAaBUJIBHO TPAKTOBaTh (PM3NYECKUHA CMBICT HCHOJIB3YEMBIX BEIMYUH, MX OOO3HAUYEHUS U €IUHMIBI (PU3NYECKUX
' BEJIMYMH, HAXOAUTh (DOPMYIbI, CBSA3BIBAIOIIUE JaHHYIO (U3MYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMUNH
15 XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCTIONb3Ys U3yUYE€HHBIE 3aKOHBI, IIPU 3TOM J1aBaTh
' CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAKEHUE
16 OOBSICHATh (hU3UYECKHE SBICHMS, MPOLECCHl M CBOMCTBA TeJ, B TOM YMCJIE€ M B KOHTEKCTE CHUTyallUd MPAaKTUKO-

OPHUCHTHPOBAHHOI'O XapaKTEpa: BbIABIATE NPUYUHHO-CICACTBECHHBIC CBA3HU, CTPOUTH o0bsicnenne u3 1 — 2




1.7

JIOTUYECKHUX IIaroB ¢ omopo Ha 1 — 2 M3YyYEHHBIX CBOWCTBA (U3UYECKUX SBICHUU, (PU3UYECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

pemaTh pacuéTHbIe 3a1a4M B | — 2 1eicTBUS, UCIIONB3YsI 3aKOHBI U ()OPMYJIBI, CBSI3bIBAIOLINE (PU3MUECKIE BETHIUHBIL:
Ha OCHOBE aHaJM3a YCJIOBUS 3aJjaudl 3allUChIBaTh KPATKOE yCIOBUE, IIOJCTABIATh (PU3NUECKUE BETUYMHBI B (DOPMYJIbI
U TPOBOJUTH PACYETHI, HAXOJUTHb CIPABOYHBIC JaHHBIC, HEOOXOAWMBIC JUIS PpEIICHUs 3a/ad, OICHHUBATh

PEATUCTUYHOCTh MOTYyYEeHHOU (PU3UUECKOI BETMYHHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIM (PU3MYECKUX METOAOB, B ONMUCAHUH HUCCIIEIOBAHUS
BBIJICJISITH TIPOBEPSIEMOE MPEANON0KEeHHE (THIOTE3y), pa3inyaTh M HWHTEPIPETHPOBATH IOJYYCHHBIM PE3yJbTar,

HaxoauTb OIIIMOKH B XO0J¢ OIIbITa, ACJaThb BBIBOJBI I10 €TI0 pE3yJibTaTaM

1.9

1.10

MIPOBOANTH OMBITHI IO HAOIONCHUI0 (DU3MYUSCKHUX SIBICHUNW WIH (PU3UYECKHX CBOWCTB TN (DOPMYIHPOBATH
MpOBEpsIEMbIC TIPEATIOIOKEHHUS, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYAOBaHHUS, 3alMChIBATh XOJI OIbBITa U

(hopMyIIIPOBATh BBEIBOJIBI

BBIITOJHATE NPAMBIC U3MEPCHHA C HCIIOJIB30BAHHMECM aHaJIOIOBBIX MU III/I(i)pOBI)IX HpI/I60pOB, 3alIMCbhIBATh ITOKa3aHHUA

npuOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHUHN

1.11

1.12

IMpOBOAUTL HCCICAOBAHHUEC 3aBUCUMOCTU OHHOﬁ (I)I/I3I/IIICCKOI\/’I BCIIMYHUHBI OT I[perﬁ C HCIIOJIB30BAHUCM IPAMBIX
H3M€p€HHI>i, Y4aCTBOBATh B IJIAHUPOBAHUHA yqe6Hor0 HUCCICI0BaHUsI, co61/1paT1> YCTAaHOBKY W BBIIIOJHATL U3MEPCHU,
CJICAys NPCAJIOKCHHOMY IUIAHY, (bHKCHpOBaTB PE3YJIbTAThI HOJ'Iy‘ICHHOfI 3aBUCUMOCTH (I)I/I3I/I‘ICCKI/IX BCJIIMYHUH B BUIC

MPpCATOKCHHBIX Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yIibTaTaM UCCICAOBAHNA

IMPOBOAWUTE KOCBCHHBLIC M3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICOYyS HpG}IJ’IO)KGHHOfI HWHCTPYKIUU: IMPU BBINTOJIHCHUA

I/I3MepeHHI>'I CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHHUC HCKOMOM BEITUYHUHBI

1.13

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOICTB, XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS

HU3YUCHHBIX HpI/I60pOB N TCXHHUYCCKUX yCTpOfICTB C TIOMOIIIBKO HUX ONHCAaHHA, UCIOJIBb3yd 3HAHUSA O CBOMCTBaxX




(hbU3UYECKUX SBIICHUN U HEOOXOUMBbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

HNPUBOIUTH NMPUMEPHI (HaXOAUTh MHPOPMAIMIO O MPHUMEPAX) MPAKTUIECKOTO MCIOIb30BaHUS (M3MUECKUX 3HAHUN B
1.15 MOBCEJIHEBHON JKM3HM sl oOecredyeHuss Oe30MacHOCTH MpH OOpalleHuH ¢ npudopaMH U TEXHUYECKUMHU

YCTPOfICTBaMH, COXpaHCHUA 310POBbA U CO6J'II-OI[€HI/I5I HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B OKPY)KaIOH_[Cﬁ cpeae

OCYLIECTBIATh OTOOP HMCTOYHHUKOB HMH(OpManuu B ceTH VHTepHET B COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM
1.16 3alpoCcoM, Ha OCHOBE MMEIOIIMXCS 3HAHUN W MyTEM CPaBHEHHUS PA3IMYHBIX MCTOYHUKOB BBLACTATH MH(POPMALHIO,

KOTOpas ABJIACTCA HpOTHBOpC‘IHBOﬁ HJIM MOKET OBITh HGI[OCTOBepHOI‘/'I

WCIIOJIb30BaTh IPU BBINOJIHEHWU YYEOHBIX 3aJjaHUIl HAayYHONONYJSPHYIO JUTEpaTypy (U3MUYECKOTO COACpKaHMS,
1.17 CIpaBOYHbBIE MaTEpHaIIbl, pecypchl ceTh MHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, IPeoOpazoBaHus

nH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

co3/laBaTh COOCTBEHHBIE KpPAaTKHE IMHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2 — 3 MCTOYHUKOB WH(pOpMAIHU

(l)I/ISI/ILIeCKOl"O COACPKaHusA, B TOM UYHUCIIC HY6JII/I‘IHO JACJIaTb KPaTKHe COO6IH€HI/I${ 0 pe3yiibTaTaXx IPOCKTOB HIIN

1.18
Y4eOHBIX HCCIIEJOBAaHHMA, NPU ATOM TPaMOTHO HCIIOJB30BaTh WM3YYEHHBIM MOHATHHHBIN ammapar Kypca (QHU3HUKH,
COIPOBOXKATh BBICTYIUICHUE IIPE3ECHTALUEN
IIPU BBINOJHEHUH Y4eOHBIX MPOEKTOB M HCCIIECAOBAHUI pachpenessaTh O0s3aHHOCTH B TPYIIE B COOTBETCTBUU C
1.19 MIOCTABJIEHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUI, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIaJ B
JEeATEIbHOCTD TPYIIIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOIEHCTBUE, YUUTHIBAsE MHEHUE OKPYKAIOLIUX
8 KUIIACC
Kon . .
IIpoBepsiemble IpeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
NpoBepsaeMoro

o0pa3oBaHus
pe3yJbTara




11

HCIIOJIb30BaTh IMOHATHA

1.2

13

14

1.5

pas3iindaTte ABJIICHHA 110 OINHMCAaHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIbITOB, ACMOHCTPHUPYIOIINX AaHHOC

¢busnveckoe sBICHUE

pacrmo3HaBaTh MPOSIBICHUE N3YYCHHBIX (DU3MYECKHX SBICHUH B OKPYKAIOIIEM MHUPE, B TOM YHUCIIe (PU3HUUECKUE SIBICHUS
B IPUPO/IE, IPH ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B YUeOHYIO, BBIICISAThH CYIIECTBEHHbIE CBOICTBA (TPU3HAKK)

(bU3HYECKUX SIBICHUN

OIIMChIBATh H3YUYCHHBIC CBOMCTBa TElI M (l)I/ISI/ILIeCKI/IC SABJICHUSA, HCIIOJIB3Y: (1)I/I3I/I‘ICCKI/IC BCJIIMYHHBI, IIPpU OIIMCAHUU
IMpaBHUJILHO TPAKTOBATH (1)I/I3I/I‘-I€CKI/II71 CMBICJT UCII0JIb3YCMBIX BCJIIMYHUH, 0003HAUYCHUS U CAVHUIIbI (1)I/ISI/III€CKI/IX BCJIIMYHH,
HaxoauTb (I)OpMy.]'IBI, CBA3BIBAIOIIUC NAHHYIO CI)I/ISI/I‘IGCKYI-O BCJINMYNHY C APYIUMH BCIWMYHUHAMU, CTPOUTH I‘pa(bI/IKI/I

HN3YUYCHHBIX 3aBHCHMOCTEH (1)I/I3I/III€CKI/IX BCJIMYHUH

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘-I€CKI/IG SABJICHUA W IPOLECCCHI, UCIIOJIb3YA U3YYCHHBIC 3aKOHLBI, ITPHU 3TOM OaBaTb

CJIOBCCHYHO (1)OpMy.TII/Ip0BKy 3aKOHa 1 3allMCbIBATh €T0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBACHATH (1)I/ISI/I‘ICCKI/Ie IpouecCol H CBOMCTBa TCJI, B TOM YHCIC MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOT'O XapaKTEpa: BBIABIIATL MPUIMHHO-CICACTBCHHBIC CBA3H, CTPOUTH 00bsAcHeHHe U3 1 — 2 Joru4ecKux

maros € IOMOIIBIO 1-2 HU3YUCHHBIX CBOMCTBa (l)I/I3I/I‘IeCKI/IX HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7

1.8

1.9

peuarb paC‘léTHHe 3aga4u B 2-3 ,HCP'ICTBHH, HCIIOJIb3YS 3aKOHBI U (I)OpMy.HH, CBA3BIBAIOIIHC (I)I/I3I/ILICCKI/I€ BCIIMYHHBI:
Ha OCHOBC aHaJIM3a YCJIOBHA 3aJadd 3allMCbIBATh KPAaTKOC YCJIOBHUC, BBIABIIATL HCAOCTATOK OAHHBIX I PCUHICHUA
3aga4u, BLIGI/IpaTB 3aKOHbI H (I)OpMyJ'IBI, HCO6XO,Z[I/IMBIC b16) ¢ QTS peuieHud, MIpOBOAUTH paC‘{éTH U CpPaBHUBATH

IMOJIYYCHHOC 3HAYCHUC (1)I/I3I/I‘-I€CKOI\/'I BCJIMYHHBI C U3BECTHBIMU JaHHBIMU

pacrio3HaBaTb r[po6neM51, KOTOPBIE MOXXHO pPCIIWUTH IpPHU IMOMOIIH (1)I/ISI/I‘IeCKI/IX MCETOOOB, HCIOJB3yd OINCAHHC
HUCCIICOOBAaHUA, BBIACIATH IMPOBCPIACMOC IIPCAIIOJIOKCHUC, OLOCHUBATH MPABUIIBHOCTL TIOpAJKa JIIPOBCACHUA

HCCIIEIOBAHUS, 1eJTaTh BHIBOIEI

MNpOBOAUTL OIIBITHI IO Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBIICHUIT WIIH (I)I/I3I/I‘-IGCKI/IX CBOICTB Te€II: (I)OpMyJ'II/IpOBaTB




1.10

MpOBEpsieMbIe MPEANOIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 00OpYIOBaHUS, OMMCHIBATH XOJ OMbITA U

(hopMyIIMpPOBaTh BBHIBOJIBI

BBIIOJHATL HNPAMBIC HU3MCEPCHHUA C HCIOJB30BAHUCM aAHAJIOTOBBIX HpI/I60pOB U JaT4YuKOB (1)I/I3I/I‘-IGCKI/IX BCJINYHH,

CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33/1aHHOM a0COJIFOTHOM MOTPENIHOCTH

1.11

1.12

1.13

1.14

IIPOBOAWUTE HCCIICAOBAHUEC 3aBHCHUMOCTHU O,Z[HOP'I (1)I/ISI/II‘I€CKOI71 BCJIIMYHUHBI OT ,Z[py1"0171 C HCIIOJIB30BAHHUEM IIPAMBIX
I/IBMepeHI/If/'II IJIaHUPOBAThL HCCICAOBAHUC, CO6I/IpaTb YCTAaHOBKY W BBIIIOJHATE U3MCPCHUSA, CICAYA HNPCHAIIOKCHHOMY
IJIaHY, (bHKCHpOBaTB PE3YIbTAaThL HOJ'Iy‘lCHHOﬁ 3aBUCHUMOCTH B BHJEC Ta6J'II/II_I u Fpa(l)I/IKOB, JC€JIaTb BBIBOJABI IIO

pe3yJsibTaTaM HCCIIeA0BaHUS

IIpOBOAUTb KOCBCHHBLIC U3MCPCHUS (1)I/ISI/I‘ICCKI/IX BCIIMYHH: IIJIAHUPOBATb U3MCPCHUSI, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO

YCTAaHOBKY, CIICAYA HpeI[JIO)KeHHOfI HHCTPYKLIUH, U BEIYUCIIATh 3HAUYCHUC BEJINYHNHBI
coOIII0IaTh MpaBHiIa TEXHUKH OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

XapaKTepu30BaTh MPUHLMUIIBI AEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONHUCAHUS,

HCIIOJIb3YA 3HAHUA O CBOMCTBax (l)I/ISI/ILICCKI/IX SIBIICHUH U HeO6XO,I[I/IMI>Ie (bHSI/I‘IeCKI/Ie 3daKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/IGOpBI o ¢cXeMaM U CXCMATUYHBIM PpUCYHKAM,
COCTaBJIAATb CXCMbI JICKTPUICCKUX ueneﬁ C MOCJICAOBATCIIBHBIM U MapaJlJICJIbHBIM COCAMHCHUEM 3JICMCHTOB, pasjindas

YCJIOBHBIC 0003HaYCHHMS DIIEMEHTOB QJICKTPUICCKUX Lemnemn

1.16

IPUBOANUTH NMPUMEPH! (HAXOAUTh MH(GOPMAILHIO O MpUMepax) MPaKTUYECKOro HMCIOJIb30BaHUs (DPU3NYECKUX 3HAHUHU B
MTOBCEIHEBHOM JKM3HM 17151 00ecrieueHus: 6€30MacHOCTH MPH O0paIIeHUH ¢ TPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMU,

COXPAHCHUS 300POBbA U CO6J'II-OI[€HI/I$I HOPM 5KOJIOTUYCCKOT'O ITOBCACHHUS B Opr)KaIOHleﬁ cpeaec

1.17

OCYIIECTBJIATh TMOUCK MHPOpMAHK (PU3NYECKOTO CoNlep)aHus B ceTH MHTEpHET, Ha OCHOBE MMEIONTUXCS 3HAHUU M
MyTéM CpaBHEHHsSI JOTOJHUTEIBHBIX MCTOUYHHUKOB BBIIEIATH MH(POPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WU

MOXET OBITh HEJOCTOBEPHOM




WCIOJIb30BaTh IMPHU BBHIMOJIHEHUH YYE€OHBIX 3a/laHuil HAyYHO-TIONMYJSPHYIO JIUTEPAaTypy (U3HUECKOTro COJEp)KaHus,

1.18 CIpaBOYHBIC MaTepHalibl, pecypchl ceTd VHTepHeT; BiaAeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUs
uHGbOpMaLUU U3 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO
co3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE U KpAaTKHUE YCTHBbIE COOOLIeHHs, 00001mas HHGPOpMALUIO M3 HECKOJIbKUX
119 UCTOYHHUKOB (DU3MYECKOTO COJACpXaHHUA, B TOM YHUCIE MyOIMYHO MPEACTABIATH PE3yNbTaThl MPOSKTHOW WIN
' HCCIIEIOBATENIbCKONW JI€ATEIbHOCTH, IPU 3TOM TIPAMOTHO HCHOJIb30BAaTh W3YYEHHBIH MOHATUHHBIA ammapaT Kypca
(Gu3MKH, CONPOBOKIATH BHICTYIICHHE MTPE3CHTAIICH
MIPH BBIMOJIHEHUH YYEOHBIX TPOEKTOB U MCCIIEIOBAHUN (PU3NIECKUX MPOLIECCOB PACHPEACIATh O0SI3aHHOCTH B TPYIIIE B
120 COOTBETCTBUM C IIOCTABJICHHBIMU 3aJlauaMH, CJIEIUTh 3a BBIIOJHEHMEM IUlaHA JAECHCTBUM M KOPPEKTHPOBATH €ro,
' aJIeKBaTHO OLIGHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEJBHOCTh TPYIIbl, BbICTPAaUBaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peraTh KOH(IMKTHI
9 KUIIACC
Kon N .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTEJIbHOM NPOrPaMMBbI OCHOBHOI'O
TIPOBEPSIEMOTO 0011ero o0Opa3oBaHus
pe3yJbTara
11 UCII0JIb30BaTh U3YYEHHBIE TOHATHS
19 pa3nuyaTth SBIEHUS MO ONMMCAHUIO UX XapAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX IAHHOE
' (bu3nueckoe sIBIeHNE
pacrno3HaBaTh NPOSBICHHE M3YYEHHBIX (PU3MUECKHUX SBIIEHUN B OKPYXKAIOLIEM MHUpPE, B TOM 4HCle (U3NYECKUE
13 SBJICHUSI B TIPUPOJIE, TIPH ATOM NEPEBOIUTH MPAKTUUYECKYIO 33]auy B YU€OHYIO, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA

(npu3HaKM) PpU3NUECKUX SIBICHUN
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1.5

OIIMCBIBATh U3Yy4YCHHBLIC CBOMCTBA TE€I U (1)I/ISI/I‘I€CKI/IC SABJICHUSA, UCIIOJIb3Ys (bI/ISI/ILIeCKI/Ie BCJIIMYHHBI, IIPpU OMMMCaHHUN
IMpaBHUJILHO TPAKTOBATH (1)M3quc1<m”1 CMBICJI HCIIOJIB3YCMbIX BCJIIMYUH, 0003HAYCHUS U CANHUIIbI (1)I/ISI/II-IGCKI/IX
BCJIIMYHH, HAXOJAUTb (bOpMy.]'IBI, CBA3LIBAIOIIUE NJAHHYIO (bI/ISI/ILIeCKYIO BCJIIMYMHY C JPYrUMHU BCIIMYUMHAMH, CTPOUTH

rpaduKu U3y4ECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BETUIHH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/ISI/I‘I€CKI/IG ABJICHHUA W IPOLECChI, UCIOJIb3Yyd HM3Y4YCHHBIC 3aKOHBI, IIPU 3TOM

JaBaTb CIOBECHYIO (bOpMy'J'II/IpOBKy 3aKOHaA U 3aIlMChIBATh €0 MaTEMaTH4YC€CKOC BhIPAXKCHHUEC

1.6

1.7

1.8

1.9

1.10

OOBSICHATh (PU3MYECKHE IPOLECChl M CBOMCTBA Te€l, B TOM YHCJIE€ W B KOHTEKCTE€ CHUTYalUil MpaKkTHKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh NMPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHWE W3 2 — 3
JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 M3Y4YEHHBIX CBOMCTBA (PM3WYECKHUX SIBICHHH, (U3UUYECKUX 3aKOHA WM

3aKOHOMEPHOCTH

pemiath pacuéTHbIe 3aa4yu (OMHUparolIuecss Ha cucTeMy M3 2 — 3 ypaBHEHHIl), UCHONB3YSl 3aKOHBI U (POPMYJIBL,
CBsI3bIBatONME (M3MUYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a YCIIOBUS 3aJladMl 3alUChIBaTh KpPaTKOE YCIOBHE,
BBISIBJISITH HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE TSl PELIeHUS,

IIPpOBOAUTH paC‘-IéTI)I U OOCHUBATH PCAJTUCTUYHOCTD IMOJIYYCHHOI'O 3HAUCHUA (1)I/I3I/I'-I€CKOI\/JI BCJIMYNHBI

pacrno3HaBaTb HpO6J'I€MI>I, KOTOPBIC MOXHO pPCHINTL IpPHA ITOMOIIA (1)I/I3I/I‘~ICCKI/IX MCTOAOB, HCIIOJIb3ysd OIIMCAHHC
HUCCIICAOBAHUS, BBIICITH IIPOBEPACMOC IIPCATIOJIONKCHNUE, OLCHHUBATH IIPABUJIBHOCTL IIOpsAKa IMPOBEACHUA

HCCJICAO0BAaHMs, ACIaTh BbIBOAbI, MHTCPIIPETUPOBATE PE3YIbTATHI H&6J'IIOI[GHHI>1 " OIIBITOB

MPOBOJNTH ONBITHI 1O HAOMIOJICHUIO (U3MUYECKUX SIBJICHUNM WM (PU3UYIECKHX CBOKMCTB TEN: CaMOCTOSITEIHLHO
coOupaTh yCTaHOBKY M3 H30BITOUHOTO Habopa OOOpYIOBaHMs, OMHCHIBATH XOJ OINbITA U €ro pPe3yibTaThl,
(hopMyIUpPOBaTh BHIBOJIBI

MTPOBOIUTH NMPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPESHHM, OTIPE/ICIISS CPETHEe 3HAUCHUE H3MEPSICMOHN BEITHUNHBI
(pokycHoe paccrossHUE coOuparomeil JHH3BI), OOOCHOBBIBATH BBIOOp croco0a H3MEpeHUs (M3MEPUTETHHOTO

pudopa)




1.11

IIPOBOJIUTh MCCJIEJOBAHUE 3aBUCUMOCTEM (PU3MUECKUX BEIMYMH C MCIOJIB30BAaHUEM IMPSIMbBIX HM3MEPEHHMIL:
IUTAHUPOBATh HCCIICOBAaHUE, CAMOCTOSITEILHO COOMpaTh YCTAHOBKY, (UKCHUPOBATh pPE3YJIbTaThl IMOTYYEHHON

3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIIMYHH B BUJC Ta6J'II/II_[I/I I‘pa(bI/IKOB, ACJIaTh BBIBOJEI I10 pE3yIbTaTaM UCCICI0BaHMA

1.12

IIpOBOAUTDH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHNH. IJIaHUPOBATb U3MEPCHH, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATE HU3MCPCHHA, CICAYA HpC,HJIO)KCHHOfI HHCTPYKIMHU, BBIYUCIIATH

3HAYCHUE BCIIMYMWHBI 1 aHAJIU3UPOBATH MMOJYUYCHHBIC PE3YJIbTATEI C y‘IéTOM 3aHaHHOfI IOrp€IHOCTHU I/I3MepeHI/II71

1.13

coOJr01aTh MpaBUiia TEXHUKKA O€30IIaCHOCTH MpHU paboTe ¢ J1abopaToOpHBIM 000PYI0BaAHHEM

1.14

pa3nuyaTh OCHOBHBIE MMPU3HAKN M3YYCHHBIX (PH3MUECKUX MOJICNICH: MaTepHaIbHas TOUKa, a0COIIOTHO TBEPIOE TEIO,

TOYCYHBIN UCTOYHUK CBCTA, JIY4, TOHKAad JIMH34, INIAaHCTapHast MOJECJIb aTOMA, HYKJIOHHAas1 MOZCJIb AaTOMHOTO fAJpa

1.15

1.16

1.17

1.18

1.19

XapaKTCPHU30BaThb IMPHUHIIUIIbI HeﬁCTBHH N3YUYCHHBIX HpI/I60pOB U TCXHHYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha HX

OIMMCaHUs, UCITOJIb3Ys 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHHUH U H€O6XOZII/IMI)I€ (1)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU U3YUEHHBIX TEXHUUYECKUX YCTPOWUCTB, U3MEPUTEIbHBIX TPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPH PEIIEHUN Y4eOHO-IIPAKTUYECKHX 3aj]ay, ONTHYECKUE CXEMbl Ul MOCTPOSHUS

M300pakeHUH B TUIOCKOM 3€pKajie U COOMPAOIICH JINH3E

MIPUBOIUTH TPUMEPHI (HAXOIUTh UH(POPMAIIHIO O MPUMEPaX) MPAKTHIECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUH B
MOBCETHEBHON >KM3HMU 17 obOecrieyeHus O€30MacHOCTH MpH oOpalleHud ¢ TpubopaMu U TEXHUYECKUMHU

yCTpOMCTBaMH, COXpaHEHUsI 310POBbsI U COOTIOEHHSI HOPM SKOJIOTMUECKOI0 MOBEICHUS B OKpYXKalolIel cpene

OCYILECTBIATh MOUCK MH(OpManuK (PU3MUECKOrO COJIepKaHusl B ceTH VHTepHET, caMOCTOSTENbHO (OpMyIupys
MOMCKOBBIA 3alpoC, HAXOAUTh MYTH ONPEAENCHHUs JIOCTOBEPHOCTH TNOJIYYEHHOW HMH(POpPMAllMM Ha OCHOBE

MMEIOIIUXCS 3HAHUH U JOMOJIHUTENBHBIX HCTOYHUKOB
UCIOJb30BATh MPH BBHINOJIHEHUH Yy4eOHBIX 33aJJaHUN HAayYHO-TIOMYJSPHYIO JIMTEPATypy (PU3MUECKOro COAEpKaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT; Biaaerb mnNpuéMaMu KOHCIEKTUPOBAHUS  TEKCTa,

npeoOpa3oBaHus HH(OPMAIIUY U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO




1.20

1.21

co3/1aBaTb COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE MH(OpMAIMKM U3 HECKOJIbKUX UCTOYHUKOB
(Gu3M4YeCKOro  CoNep)KaHMs, MYONUYHO MPEACTABIATh pE3ylbTaThl IPOCKTHOM WM  HCCIEI0BATEIbCKON
NEsTeIbHOCTH, NIPH 3TOM I'PAaMOTHO HMCII0JIb30BaTh M3YUYEHHBIN MOHATUHHBIN anmnapaT U3y4yaemoro pasziena (GU3NKu

Y COTIPOBOXAAThH BBICTYIUICHHE MTPE3EHTAIMEH ¢ y4ETOM OCOOCHHOCTEH ayTUTOPUH CBEPCTHUKOB

IIPU BBIIOJIHEHUHM Y4YeOHBIX NMPOEKTOB M HMCCIEIOBAHUN (PU3UYECKUX MPOIECCOB pacIpelesaTh O0sS3aHHOCTH B
Ipynie B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJjayaMM, CIEAWTh 3a BBINOJIHEHUEM IUlaHa JEWCTBUH U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIBI, BBICTPaHBAThH

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, MMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
Kox siementa IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUS
pasnesa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA
®dusnka — Hayka o mnpupone. SBneHus npupoasl. Puzndeckue
1.1 SIBJICHUS: MeXaHWYeCKHe, TEIUIOBBIC, 3JIEKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE
@dusnueckue BeaMuuHBL. M3MepeHHe (QU3NYECKUX BEIMYUH.
1.2 duznyeckue puOOPEI. [orpemHnocTsb U3MEpEeHUil.
MexayHapoiHasi cucTemMa eMHHULL
1 EcrecTBeHHOHay4HbI ~ MeTOJ]  TMO3HaHMs:  HaOJIIO/EHUE,
13 MOCTAaHOBKA HAYYHOTO BOMNpPOCA, BBIABM)KCHHWE THUIIOTES,
' SKCHEpUMEHT 10  TpPOBEpKE  THUMOTe3,  OObICHEHHE
Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIeNIeH
[IpakTuyeckue paboOTHI:
15 N3mepenue paccTossHAN.

N3mepenue 00bEMa KUAKOCTH U TBEPOTO TENA.

Onpenenenre pa3smMepoB MaJIbIX Tel.




N3mepenue TemmepaTypbl MpU TOMOILIM  KUAKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYypPBI

ITEPBOHAYAJIBHBIE CBEJIEHI A O CTPOEHNU BELIECTBA

CrpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, HUX pa3MepBbI.

24 OnbITHI, TOKA3bIBAIOIIHE JUCKPETHOE CTPOSHHUE BEIIECTBA
29 JiBmkenne dvactul] BemecTBa. CBsI3b CKOPOCTH JBUKCHHS
' YacTHIl ¢ TeMIreparypoii. bpoyHoBckoe nBrkenue, 1uddysus
’3 B3auMoericTBre YacTHI BEIIECTBA: IPUTSIKCHUC U
' OTTaJKUBaHUE
ArperatHple  COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHE  Ta3oB,
”4 KHUIKOCTeW W TBEPABIX (KPUCTAUIMYECKHUX) Tell. B3auMOCBsI3b
' MEXTy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX H
UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue pabOTHI:
Onenka  javaMerpa  aToMa  METOAOM  psiaoB  (c
26 ucrnoib3oBaHueM ¢Gotorpaduii).

OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.
OneITEl 10 OOHAPYKEHUIO JEHCTBUS CHUI MOJEKYISPHOTO

MIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHn4deckoe IBHXKEHHE. PaBHOMCpHoe U HEPABHOMCPHOC




IBIKEHHUE

Ckopoctb. Cpennsisi  CKOpOCTh IpPH  HEPaAaBHOMEPHOM

32 JBH>KEHUU. Pacu€r myTu U BpEMEHH IBUKEHHUS
SIBnenue uHepuuM. 3aKOH MHEpLUMU. B3aumoaeicTBue Ten Kak
3.3 MpUYMHA U3MEHEHUS! CKOPOCTH ABMKEHUS Tel. Macca Kak mepa
MHEPTHOCTH TeJla
34 [InotHOCcTh BemecTBa. CBS3b IJIOTHOCTH C KOJUYECTBOM
' MOJIEKYJ B eIMHUIIE 00bEMA BEILIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS Tell
36 Cuia ynpyroctu u 3akoH ['yka. 3mepeHue Cuiibl ¢ MOMOIIbIO
' JUHaMOMeETpa
37 SBnenue TArOoTeHHMs W cwia TsokecTd. Cuila TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenus. TpeHHe CKONbKEHUS U TpeHHUe MoKosl. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 CnoxxeHue cuj, HaNpaBJIEHHBIX 1O OJHOW MPSAMOM.
' PaBHOelicTBYIOIIIAsA CHUIT
[IpakTudeckue pabOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOIO ABMXKEHMsS (LIapuKa B
3.10 KHUJKOCTH, MOJEIH dIEKTPUUECKOTO aBTOMOOWIISI U TaK Jaiee).

Ompenenenne cpeaHel CKOPOCTH CKOJBXKEHUS Opycka Wiu

rapuvka 110 HAKJIOHHOM IIJIOCKOCTH. OHpCI[CJ'ICHI/Ie IIJIOTHOCTHU




TBEpAOro tena. OMbBITE, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH
pacTspkeHus (1edopMarui) MpyKUHBI OT TPUIOKEHHOW CHJIBL.
OnepIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUSA
CKOJIB)KEHUSI OT Beca Tejla M XapakTepa COINpPHUKACAIOUINXCA

MOBEPXHOCTEMN

dusnyeckue SBJICHUS B nmpupoaec: IMPUMEPBI JABUXXCHHA C

3.11 pPa3sIMYHBIMM CKOPOCTSMU B JKMBOM M HEKUBOW IIPUPOLE,
JIeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAIMITHUKN

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBnenne TBEpmoro Ttena. CrHocoObl  yMEHBLIEHUS U

4 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue rasa. 3aBHCHMOCTb JaBJIEHUS ra3a oOT 00bE&Ma,
. TeMIIEpaTyphl
43 Hepezl;aqa JaBJICHUS TBép)II)IMI/I TCJIaMH, ) KUJKOCTAMU U Ira3aMHU.
' 3akoH [lackans. [TneBMaTHueckre MalIuHBI
3aBUCUMOCTb JIaBJICHUS KHUJIKOCTU oT TITyOUHBI.
4.4 I'mapocratuyeckuit  mapagokc. CooOmiaromuecs  COCYbI.
I'uapaBarueckue MeXaHU3MbI
Atmocdepa 3emnu u armocdepHoe agaBieHue. [IpuunHbI
45 CYIIECTBOBaHMA  BO3AYIIHOW  oOomouku 3emwsnd.  OmbIT

Toppuuennu. 3aBucumocTh aTMoc(epHOro JaBICHUS OT

BBICOTBI HaZl YPOBHEM MOPS



4.6

4.7

N3mepenne  armocdepnoro  nmaBnmenus. [Ipuboper  mis
M3MepeHust aTMOC(hepHOTro JaBICHUS
JlelicTBue XKUIOKOCTHM M ra3a Ha NOTPYKEHHOE B HHX TEJO.

BritankuBaromas (apxuMeoBa) cuiia. 3aKkoH Apxumena

4.8

[1naBanue ten. Bo3gyxornnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJE OT 00bEMa
NOTPYXKEHHOW B KUAKOCTh yacTH Tena. OrnpeneneHue
BBITAJIKMBAIOIIECH CHUJIBI, IEHCTBYIOIIEH Ha TEJO, IOIPYKEHHOE
B KMAKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOLIEH
CWJIBI, NEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT MAaccChl Teja.
OnpIThI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh BbITAIKHBAIOLIEH
CHJIBl, JEHMCTBYyIOIEHl Ha TEIO0 B JKUIKOCTH, OT 0OO0BEMa

HOFPY)KéHHOI\/’I B JKHUJIKOCTH 4YaCTH T€Jla H OT IIJIOTHOCTH

KUIKOCTH. KoHncTpynpoBanue apeoMerpa WU
KOHCTPYMPOBaHHE JOJKH u OlpezeIIeHue eé
Ipy30I0AbEMHOCTH

4.10

411

dusznueckue SBICHUI B npuponc: BIUAHHUC aTMOC(I)CpHOI‘O

JIaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO
Texnuueckue YCTPOMCTBA: coob1maronuecs COCYIBI,
YCTPOMCTBO BOJONIPOBOAA, TUAPABINYECKUN IPECC, MAHOMETP,

OGapoMeTp, BBICOTOMED, TMTOPIITHEBOM HACOC, apeoMeETP

PABOTA, MOIIHOCTbD, DHEPT U




5.1

Mexanunueckas pabota

5.2 MexaHn4deckast MOIIIHOCTb
53 [IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAS IJIOCKOCTb.
' IIpaBuio paBHOBeCHs pbl4yara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY
«3onotoe mpaBwiIo» MexaHuku. Koadduiment monesHoro
9.5 JecTBUSL MeXaHu3MoOB. [IpocTeie MeXaHu3Mbl B OBITY W
TEeXHHUKE
5.6 [ToTenuuanpHas HEPTUU TeJNa, TOTHATOTO HaJ 3eMIEH
5.7 Kunerndeckas sneprust
58 [lonnas wmexaHuyeckass »dSHeprus. 3aKOH U3MEHEHUS W
' COXPAaHCHUS MEXaHHUYECKOHN SHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM
5.9 JBUKEHUH TeJia M0 TOPU30HTANBHOM MmoBepxHOCTU. MccnenoBanue
ycinoBuii paBHOBecusi pwiuara. HM3mepenue KIIJI HakioHHOM
IockocTu. M3yyeHne 3aKkoHa COXpaHEHHs] MEXaHUYEeCKON YHEPTHH
5.10 du3nyecKue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeJI0BeKa
TexHnueckue YCTPOWCTBA: pblyar, MTOJABH>KHBIN 51
5.11 HETIOJBVDIKHBIN  OJIOKM, HAKJIOHHAs IUIOCKOCTh, TMPOCTHIC

MCXaHHU3MBbI B 6LITy



8 KVIACC

e Kopn ss1emenTa IIpoBepsieMble 3JIeMEHTHI COIEPIKAHMS
pasieiia
TEIUVIOBBIE SIBJIEHUS
OCHOBHBIC TOJIOKECHUSI MOJICKYJSIPHO-KHHETUUCCKOH TEOPUH
6.1 cTpoeHus BemlecTBa. Macca u pa3Mepbl MosieKyid. OINBITHL,
' HOATBEPIKIAIOIINES OCHOBHBIC HOJIOKCHUSI
MOJIEKYJIPHOKMHETUYECKON TEOPUU
6.0 Mopenu TBEPIOro, MHUAKOrO M ra3000pa3HOr0 COCTOSHHIMA
' BemecTBa. Kpucramummuaeckne u amopdHsie Tena
6.3 OObsicHEeHHE CBOWCTB Ta30B, JKUAKOCTEH W TBEPABIX TeJN Ha
6 - OCHOBE TOJIOKCHUH MOJICKYJIIPHOKUHETUYECKON TEOPHH
6.4 CmaumnBaHuE U KaMJUISIPHBIC SIBIICHUS
6.5 TemoBoe pacupeHne u cKaTHe
66 Temmeparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEILIOBOTO
. JIBYKSHUS YaCTHI]
67 Buytpennsis sHeprus. CrocoObl HM3MEHEHHs BHYTpEHHEH
' SHEPTHU: TeIIoNepeaada i COBepIIeHUE paOOThI
6.8 Buzapl  Temuonmepemayd:  TEIIONPOBOAHOCTh,  KOHBEKIIHS,

U3Iy4YeHue




6.9

KoanuectBo TetuioTel. Y aenpHas TEIUIOEMKOCTD BEILIECTBA

TemnooOMeH U TEMI0BOE PaBHOBECHE. ypaBHeHI/Ie TCIIJIOBOT'O

6.10
Oananca
511 [InaBneHue ¥ OTBepleBaHHE KPUCTAIMUYECKUX BEIIECTB.
' VY enpHas TEmaoTa NaBJICHUS
[TapooGpazoBanue u koHaeHcanus. Mcnapenwe. Kurnenwme.
6.12 VYaenbHas ~ TemioTa — mapooOpa3oBaHUA.  3aBHUCHMOCTh
TEMIIEPATYPhI KATICHUS OT aTMOC(HEPHOTO JaBJICHHS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CrOPaHUs
[punmunsr pabotsl TemnoBbix asurareneid KIIJ TemmoBoro
6.15 JaBuraresst. TerioBble ABUraTelId W 3alIATA OKPYXKAKOIICH
Cpelsl
3aKOH COXpaHEHUsS W TPEBPAIICHUS SHEPTUHM B TEIUIOBBIX
6.16
poueccax
[IpakTuueckue padbOTHI:
OneIThl MO OOHAPY)KEHUIO JIEUCTBUS CHJI MOJIEKYJISIPHOTO
TIPUTSIKEHUS.
6.17

OnbITHl MO BBIPAIUBAHUIO KPHCTAUIOB TOBAPEHHOW COJIU
WK caxapa.

OnbITel IO HAOMIOJEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B,




YKUAJIKOCTEN U TBEPIBIX TEIN.

OmnpeneneHue JaBJICHUS BO3yXa B OAJUTOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  JIaBJICHUSA
BO3/IyXa OT €ro 00béMa M HarpeBaHUs UIIN OXJIAXKICHHS.

[IpoBepka ruUIIOTE3Bl JIMHEMHOM 3aBUCHUMOCTH  JUIMHBI
CTONIOMKA JKUAKOCTH B  TEPMOMETPUYECKOH  TpyOKe  OT
TeMrepaTyphbl.

HabGmronenne wu3MeHeHUs BHYTPEHHEW OJHEpPrHUM Tela B
pe3yibTaTe Teruionepeaadyu U padoThl BHEITHUX CHJL.

UccnenoBanue sBieHHUS TEIJIOOOMEHAa MPHU CMENIMBAHUU
XOJIOJTHOW U ropsideil BOJIBI.

OrnpezenieHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH
IIPH TEIJIOOOMEHE C HArpeThIM METAJUTMYECKUM IIUITHHIPOM.

Ompenenenne yaeIbHON TEMIIOEMKOCTH BEIIECTRA.

HccnenoBanue npoliecca UCTIapeHus.

OmnpeneneHne OTHOCUTENBHON BIAXXHOCTH BO3AyXa.

Omnpenenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

dusnueckue SBICHUS B npupoac: MOBEPXHOCTHOC HATAKCHUC

" KallWUIAPHBIC SABJICHUA B IMPHUPOAC, KPUCTAJIIBI B IIPHUPOL,

6.18
mnydenne CoJHIla, 3amep3aHue BOJAOEMOB, MOPCKHE OpHU3HI,
o0Opa3oBaHHe POCHI, TYMaHa, WHesl, CHeTa.

6.19 Texauueckne yCTpOICTBa: KaIJUISIPbI, IpUMEPHI




HCIIOJIb30BAHUS  KPUCTAJUIOB, JKUIKOCTHBIH  TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETPBI, IICUXPOMETP, IlapoBas TypOWHa, JBUIaTellb

BHYTPEHHEI0 CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 Dnektpusanus Tel. [[Ba posia aIeKTpUUYECKUX 3apsiioB
BzaumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  Kynmona
7.2 (3aBUCHMOCTh CHJIB B3aMMOJEHCTBUS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
OnexTpuueckoe nosie. Hanmpsok€HHOCTD AJIEKTPUYECKOTO TOJIS.
7.3 [lpyHuun  cyneprno3uuuy  3NEKTPUYECKUX  Mojed  (Ha
KayeCTBEHHOM YPOBHE)
Hocurenn  snexTpuyeckux — 3apsiios. DneMeHTapHBIN
7.4 anekTpuyeckuit 3apsa. Crpoenue atoma. IlpoBomHuKM
TUDJIEKTPUKN
7.5 3aK0OH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
5 DNeKTpUUECKU TOK. VYenosus CYILIIECTBOBAHUSA
. ANEKTPUYECKOr0 TOKa. VICTOYHMKH OCTOSTHHOTO TOKa
29 JIecTBUSL DIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHUYECKOE,
- MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
7.8 Onexktpuueckas  nenb. Cwia  ToKa.  DIEKTPUUECKOE




HaIpsHKEHNE

COHpOTI/IBHeHI/Ie IMpOBOAHHKA. Vz[enLHoe COIIPOTHUBJICHUC

7.9

BeIIecTBa
7.10 3akon Oma a1 yq9acTka 1enu

ITocnemoBaTensHOC u napasuieIbHOE COCIMHECHHE
7.11

MPOBOJTHUKOB

PabGota u MOITHOCTB JJEKTPUUYECKOTO TOKa. 3akoH J[xkoyms —
7.12

Jlenma

3 DNeKTpUYecKre ey U MOTPEOUTENHN dIIEKTPUIECKON YSHEPTUU

7.1

B ObITy. KOopoTkoe 3aMmbikanue

Iloctosmaple  MarguTel. B3auMoaelcTBHE  ITOCTOSHHEIX
7.14

MarduToB

MaruuTtHoe 1ojie. MarHuTHoe Iojie 3eMJIH U €ro 3HadueHue
7.15

IUTS SKU3HU Ha 3eMite

6 OneiT Opcrena. MarHuTHOe TMOJE€ DJIEKTPUUYECKOTO TOKA.

7.1

[IpuMeHeHue 2JEKTPOMArHUTOB B TEXHUKE

JleficTBUe MarHUTHOTO TMOJs Ha MPOBOAHUK C TOKOM.

DNeKTpOABUTATENIb  IOCTOSTHHOTO Toka. lcmosib3oBaHue
7.17

JJIEKTPOJIBUTaTENe B TEXHUYECKHMX YCTPOWCTBAX M Ha

TpaHCcIopTe
7.18 OnbiTel @apaness. SIBieHHE 3JIEKTPOMArHUTHOM WHIYKIIHH.




7.19

[IpaBuno Jlenna
Onektporereparop. CrnocoObl TONYYEHHS DIEKTPUUYECKON
SHEPTUU. DJIEKTPOCTAHIIMKA HA BO30OHOBISIEMBIX MCTOYHHUKAX

SHEPruu

7.20

[IpakTuueckue padbOTHI:

OmnbITH 10 HAOIOJICHUIO JIEKTPU3AINH TeJT UHAYKIUEH U pH
COIPUKOCHOBEHUH.

HccnenoBanue  JEHCTBHSI — JJEKTPUYECKOTO  MMOJS  HA
MIPOBOJTHUKY H JUDJICKTPUKH.

CbOopka u mpoBepka pabOTBI  DJIEKTPUUYECKOW  IENU
MOCTOSTHHOTO TOKa.

W3mepeHue u peryIupoBaHue CHITbI TOKA.

W3mepeHue u peryaupoBaHue HApsHKCHUSI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO depe3
PE3UCTOpP, OT COMPOTHBICHHUS PE3UCTOPAa W HANPSDKEHUS Ha
pe3ucrope.

OnbITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHBIICHUS] TPOBOJHWUKA OT €ro JJIMHBI, IJIOIA TN
MIOTIEPEYHOT0 CEUCHHS U MaTepHaa.

IIpoBepka  mpaBWiia  CIOXKEHUS  HANpsOKEHUH — TpU
MoCJIeI0BaTEeIbHOM COEAMHEHUH JIBYX pe3ucTopoB. I[IpoBepka

mpaBujia JJi1 CHJIBI TOKa IpU MHapalJICIbHOM COCIHMHCHUH




7.21

pesucropoB. Ompexnenenue pabOTHI SIEKTPUYECKOTO TOKa,
uaymero  depes  pesucrop. OmpezneneHue  MOIHOCTH
JJEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HAa  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, MIYIIETO 4Yepe3
JaMIOYKy, OT HampsbkeHuss Ha Hei. Ompenenenue KIIJI
HarpeBatens. MccimenoBaHue MarHMTHOIO B3aUMOJCHCTBUSA
MIOCTOSIHHBIX ~ MAarHuToB. V3ydyeHWe MarHUTHOrO  IOJIA
MOCTOSIHHBIX MAarHUTOB MPH WX OOBEIUHEHHH U Pa3JICICHUU.
HccnenoBanue AeCTBUA dJIEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpenky. OnbIThl, AEMOHCTPUPYIOIINUE 3aBUCUMOCTb CHIIBI
B3aUMOJICHCTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI TOKa U
HampaBJieHUs ToKa B Karymke. V3ydenwe JeicTBUs
MarHuTHOTO ITIOJIsI Ha MPOBOAHUK ¢ TOKOM. KoHcTpynpoBaHue
U uzydeHue paboThl anekTpojsurarens. Mamepenue KIIJ]
ANEKTPOABUTaTENbHON YCTAaHOBKH. OMBITHI 0 UCCIIETOBAHUIO
SBJICHUS  DJIEKTPOMAarHUTHOM  MHIAYKLUU:  UCCIECIOBAHUE

W3MEHEHUH 3HAYEHUS U HaIrpaBJICHUA HHAYKIIUOHHOTI'O TOKa

dusnyuecKkue SBICHUS B NMPUPOJE: DJIEKTPUUECKHUE SIBJICHUS B
atMocdepe, IIEKTPUIYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
none 3emiu, aAperd MomrCcoB, pOidb MAarHUTHOTO TOJS JJIS

JKHM3HHU Ha 3CMJ'IC, MOJIIPHOC CUAHUC

7.22

TexHudeckue  yCTpOMCTBA:  AJIEKTPOCKON,  aMIEPMETP,




BOJIBTMETP, PEOCTaT, CUYETYUK DIIEKTPUYECKOW OHEPIHUH,

3JIEKTPOOCBETUTEIILHBIC npuOopHI, HarpeBaTeIbHbIC
AIEKTPOTPUOOPHI (mpumepsr), AJICKTPUICCKHUE
MPEIOXPaHUTEIIH, AJIEKTPOMArHuT, DIIEKTPOBHUTATEIh

IMOCTOAHHOI'O TOKA, rCHCPATOP MMOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Konx snemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHHUS
8.3 PaBHOMEpHOE PSIMOJIMHEWHOE JBUKEHUE
8 8.4 HepaBHoMepHOe mnpsiMonuHelHoe nBwxkeHue. CpenHsas u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHHE
8.6 CBobOoanoe nagenue. OneITh [ anunes
8.7 PaBHOMEpHOE ABMKEHNE IO OKpYKHOCTHU. [lepron u yactora

oOparieHusl. JInnelinas " yriaoBas CKOPOCTH.




LleHTpOCTpEeMUTELHOE YCKOPEHHE

8.8 [TepBrrii 3akoH HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHIMn cyneprno3unuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: cwia TPEHHs CKOJBXKEHHs, CHJIa TPEHUS
' MIOKOS, IPYrUe BUbI TPEHUS

814 Cuna TsSKEeCTH M 3aKOH BCEMHUPHOI'O TATOTEHUsS. Y CKOpEHUE
' CcBOOOHOrO NaICHU

8.15 IBuwxenne muaHer Bokpyr Cosnna. IlepBas kocMuueckas
' ckopocTh. HeBecoMocTh U neperpy3ku

8.16 PaBHOBecue MarepuanbHOI TOUKH. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHOBecMe TBEPAOrO Tema C  3aKPEIUIEHHOM  OCBIO
' BpateHus. MoMeHT cuibl. LleHTp Tsbxectn

8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsc cuiib

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 PeakTuBHOE nBMXEHNE

8.21 Mexanunueckasi paboTa U MOIIIHOCTb

8.2 PaGora cunm Tshkectd, ynpyroct, TpeHus. CBsS3b dHEPTUU U
' paboThI

8.23 [TorennuanpHast SHEPTHs TeJNa, MOAHATOTO HaJ IMOBEPXHOCTHIO



3eMiin

8.24

[ToTenuuanpHas SHEPTUS CKATON MPY>KUHbI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUU

8.26

8.27

3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIUU

[IpakTuueckue padbOTHI:

Omnpenenenue cpegHedl CKOPOCTH CKOJBXEHHUS Opycka WM
JBIDKEHUS IIapHKa MO HAKIOHHOW mockocTH. OmpeneneHue
YCKOpPEHUsl Tejla IpU PaBHOYCKOPEHHOM JBMXKEHHM IO
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanue  3aBUCMMOCTM IYTH OT BPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka runoressl: €ciav MpU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavaIbHON CKOPOCTH ITyTH OTHOCSTCS KakK psJ HEYETHBIX
qucel, TO  COOTBETCTBYIOIME  MPOMEKYTKHM  BpPEMEHHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHMSI CKOJIBXKEHHSI OT
CWJIBI HOpMaJIbHOTO naBiieHus. Onpexaenenue koddduimenta
TpeHusi ckojJbkeHus. OmnpeneneHue >XECTKOCTU TNPYKUHBI.
Omnpenenenne paboOThl CHJIBI TPEHHUS TPU PAaBHOMEPHOM
JBIDKEHUM  Tela 10  TOPU3OHTAIBbHOM  MOBEPXHOCTH.
Omnpenenenne padOTHI CHIIBI YIIPYTOCTH TPH MOABEME TPy3a C

HUCIIOJIB30BaAHHUEM HECIIOABHIXKXHOI'O U IOJBHUKHOI'O OJIOKOB

8.28

dusznueckue SBICHUS B npuponc: IPUWIWMBbBI W  OTJIUBBEI,



8.29

nBrkeHue  miaHer  COJHEYHOM  CHUCTEMBI, PEAKTUBHOE
JOBUKXCHUC )KUBBIX OpI‘aHI/I3MOB
TexHuueckue yCTpOWCTBA: CIHAOMETP, JATYMKH IOJIOKEHHS,

pacCTosAHUA U YCKOPCHUS, paKEThI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe  nBuxkeHue. (OCHOBHBIE — XapaKTEPUCTUKU

> KoJeOaHuii: mepruo, 4acToTa, aMIUIUTY/1a
9.9 Matematuueckuid ¥ TNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue
' SHEPTUU MPHU KOJICOATSIILHOM JIBIKCHUU
. 3aryxatomme — kojeOaHWSA.  BBIHYyXIeHHbIE  KOJeOaHUSI.
' Pe3onanc
Mexannueckue BosHbL. CBOMCTBA MEXaHMYECKHX BOJIH.
94 [IpononbHBIC ¥ TIOTIEPEYHBIC BOJHBL. J[7TMHA BOJIHBI M CKOPOCTH
' e€ pacnpocTpaHeHus. MexaHW4YecKUue BOJHBI B TBEPJOM Telle,
CECMUYECKHUE BOITHBI
9.5 3ByK. ['/pomMKOCTh U BbICOTa 3ByKa. OTpaxeHue 3ByKa
9.6 WHudpa3Byk u yabTpa3ByK
[IpakTudeckue pabOTHI:
Onpenenenue JaCTOTBI u neproja KosieOaHuit
9.7 MaTeMaTUYeCKOro MasiTHUKA.

OmnpeneneHre 4acTOThl W IepHOJa KojeOaHUN MPYKUHHOTO

MasiTHHKa



9.8

9.9

Uccnenosanue 3aBUCUMOCTH nepuoja KoJieOaHuii
MOABCUICHHOI'O K HUTHU I'py3a OT AJIMHBI HHUTH. I/ICCJIGIIOBEIHI/IG
3aBUCHMOCTH TIEpHOJia KOJICOaHW MPYKMHHOTO MasTHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH Tiepuoaa KoneOaHui
rpy3a, MOABELUICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxXuHbL. M3Mepenne yckopeHus CBOOOHOTO MaICHUS
dusnueckue ABICHHUSI B npupoae: BOCIIpHUATUC 3BYKOB
YKUBOTHBIMH, 3E€MJIETPSICEHHUE, CECMHUYECKUE BOJIHBI, IIyHAMHU,
9X0

Texnuueckue YCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BAHUE

yIbTpPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTpOMarHuTHOE  Toje.  ODJIEKTPOMArHUTHBIE  BOJIHBI.

10 CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJH

10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH

103 OnekTpoMarHutHas — npupoaa cBera. CKOpocTh  CBeTa.

' BonHoBEIE cBOlICTBa CBETa

[IpakTuueckue padbOTHI:

10.4 N3yueHnne CBONCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa

105 dusnueckue sBIEHUS B NpUpPOJE: OHOIOrMYecKoe JAeHCTBHE

BUJIUMOT0, YIbTPa(QHOJIETOBOIO U PEHTI€HOBCKOTO U3TyYEHUI
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TexHuyeckue ycTpoiicTBa: UCIOIb30BaHUE 3JIEKTPOMArHUTHBIX

10.6 5
BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBast monens cBera. MicTouHMKY cBETa
11.2 [IpsiMonuHEHOE pacIpOCTpaHEHHUE CBETA
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKCHHS CBETa
A [Ipenomnenue cBera. 3akoH mpenomiieHus csera. [lomaHoe
' BHYTpPEHHEE OTpaK€HUE CBETa
11.5 JIunza. Xop jtyyen B IMH3E
11.6 OnTudeckast cuctemMa goroanmnapara, MUKPOCKOIIA B TEIECKOIa
117 I'ma3  kak  onTuueckas  cucreMa.  bimsopykocts u
' JAIbHO30PKOCTh
118 Paznoxxenne Oenoro cera B cnekTp. OnbiTel HbroToHa.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTudeckue pabOTHI:
HccnenoBanue 3aBUCHUMOCTH YIjla OTPa)K€HUS CBETOBOTO
Jy4a OT yIJia MajeHHsl.
119 W3yuenne XxapaKTepHCTUK HW300pakeHHUS TIpeaMeTa B

IIJIOCKOM 3€pKajic.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH yrijia IpeIoOMIICHUA CBECTOBOI'O

Jiy4da OT yrjia maIcCHUd Ha I'paHULEC «BO3AYX — CTCKIIO».

[Tonyuenune n300pakeHHA ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
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Omnpenenenne POKYCHOTO PACCTOSIHUS U OMTHYECKOW CHIIBI

coOuparoIei JTMH3HI.

OnBITH IO Pa3I0KEHUIO 0eJIoro ceera B CIICKTP.

OneITbl 1O BOCHPUATHIO I[B€TAa NPEIMETOB MpPU HUX

HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI

dusndyeckue ABJICHUS B Iprupoac: 3aTMCHUA COJ'IHHa n .HYHBI,

11.10 I[BeTa TeJ, ONTHYECKHE sBJIIeHUs B arMocdepe (uBer HEOa,
pedpakius, pagyra, MUPax)

1111 Texnuueckue ycTpoiicTBa: OuYKM, MEpHUCKON, QoToanmnapar,

' ONITUYECKHE CBETOBOIBI
KBAHTOBBIE SABJIEHUA

191 OmnbiTel Pezepdopna u rmanerapHas mMoaenb aroma. Mopjenb
' aroma bopa

199 Hcnyckanme w  MOTJONIEHWE cBeTa aToMoM. KBaHTHI
' JInnenyaTsie CIIEKTPHI

12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3IydeHus

124 Crpoenue aToMHoro aapa. HykiaoHHas MOieIb aTOMHOTO si/pa.
. N3otonst

125 PaguoaktuBHble — mpeBpamienus.  Ilepuox  momypacmana
' aTOMHBIX SJIEP

126 SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiOBOIO H

MaCCOBOI'O YHUCECII



12.7

DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

PeaKHI/II/I CHUHTE3a M JOCJICHUA ANCP. Hcrounukn SHEpIruu

12.8
ConHua u 38€311
12.9 Snepnas sHepreruka. J[elCTBHE paJMOAKTUBHBIX H3JIy4CHUH
' Ha >KMBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
Haburoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
12.10 HccnemoBanne TpPEKOB: HM3MEPEHUE DHEPrHUM YACTHUIBI 10
TOpPMO3HOMY TyTH (110 oTorpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usznyeckue  SABICHUSA B IIpUpOAE: €CTECTBEHHBIN
1211 paAMOaKTUBHBIN (DOH, KOCMHUYECKHE JY4YH, pPaTu0aKTHBHOE
' M3ITydeHUE MPUPOIHBIX MUHEPAJIOB, JCHCTBHE PAIMOAKTUBHBIX
W3ITy4eHUN Ha OpPraHU3M YeJIOBeKa
1919 TexHuyeckue YCTPOMCTBA: CIEKTPOCKOI, WHAUBHIYaTbHBIH

JO3UMETp, KaMepa Bunbscona




MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PT'OC

[lonumanue ponu (U3MKM B HAYYHOM KapTUHE MHpa; CHOPMHUPOBAHHOCTH Oa30BBIX MPEACTABICHUH O
3aKOHOMEPHOH CBSI3M M II03HABAGMOCTH SIBJIGHUH TNPHPOABI, O POJIM OJKCIEpUMEHTa B (QU3UKE, O
crucreMooOpasyromeil pomu (U3MKKM B Pa3BUTHM ECTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHHA, 00 HIBOJIOIMH
(GU3MUECKUX 3HAHUM W HMX POJHM B IIEJIOCTHOM E€CTECTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAJEe POCCHHCKHUX WU
3apyOeKHBIX YIEHBIX-(H3UKOB B pa3BUTHE HAyKH, O0OBSICHEHUE TPOLIECCOB OKPYXKAIOLIETO MUPA, PA3BUTHE TEXHUKU

U TEXHOJIOTUH

3HaHUA O BUIAX MaTrepuu (BEIIECTBO M IOJIE), O ABMKEHHM KaK CIOcO0e CYIEeCTBOBaHHS MaTepuH, 00 aTOMHO-
MOJICKYJIIPHON TEOpUU CTPOCHMSI BEMIECTBA, O (U3MYECKON CYIIHOCTH SIBJICHHM MPUPOJBI (MEXaHUYECKHX,
TEIUTIOBBIX, SJIEKTPOMArHUTHBIX M KBAaHTOBBIX ); YMEHHUE PA3IMYATh SIBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (DU3MUECKOE SIBIICHUE; YMEHHE pAaclo3HaBaTh MPOSIBICHUE

M3Y4YEHHBIX (PU3MUECKUX SIBJICHUH B OKPYXKAIOIIEM MUpPE, BBIJEIISAS UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK)
Bnanenue ocHoBaMM MOHSATUIHOTO amnmapaTa ¥ CUMBOJINYECKOTO 3bIKa (PU3UKH U UCIIOJIb30BAHUE UX JJISl PEILICHUs
y4eOHBIX 3aJlad; YMEHHME XapaKTepHu30BaTb CBOWCTBA TeJ, (U3MYECKHUE SBICHHUS M TPOLECCHI, HCIIOJIb3Ys
(yHIaMeHTaJIbHbIE U SMIUPUUYECKHE 3aKOHBI

YMeHue onuceiBaTh U3y4eHHbIE CBOWCTBA TeJ U (U3MUYECKUE SBIECHUS, UCIIONIb3Ys (PU3HMUECKUE BETUUYUHbI

BnageHnue ocHOBaMH METOJOB HAy4yHOrO IIO3HAHUS C Y4YE€TOM COOJIOJEHUS MpaBuil O€30MacHOro Tpyja:

HaOmoieHne GU3NYECKUX SIBICHUN:




YMEHHE CaMOCTOATEIbHO COOMpAaTh JKCHEPUMEHTAIbHYIO YCTAaHOBKY M3 JaHHOro Habopa 0O0OpyIOBaHUS IO
WHCTPYKIIMH, ONMCHIBATH XOJI OTBITA U 3aIMCHIBATH €T0 PE3YNIBTATHI, (HOPMYIUPOBATH BHIBOIBI;

MPOBEJICHUE TMPSAMBIX M KOCBEHHBIX H3MEpPEHHH (U3MUECKUX BEIWYMH: yMEHHE IUIAHUPOBAaTh HM3MEPEHUs,
CaMOCTOSITENTLHO COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY MO WHCTPYKIUU, BBIYUCISTH 3HAUCHUE BEITUYUHBI H
aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNbTAThI C YUETOM 33JaHHOM MOTPEUIHOCTH Pe3y/IbTaTOB U3MEPEHHUIA;

MIPOBEJICHUE HECIOKHBIX IKCIEPUMEHTATBHBIX HMCCICIOBAHUHN; CAMOCTOSTEILHO COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY U TNPOBOJIUTH HCCIEAOBAHUE [0 MHCTPYKIUU, MPEJCTABIATH MOJYyYCHHBIE 3aBUCHUMOCTH (DU3MUYECKUX

BEJINYHMH B BUJIC Ta6JII/IH u Fpa(bI/IKOB, YUYHUTBIBATh NOTPCIIHOCTH, A€JIaThb BBIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

[lonnmaHue xapaKTepHBIX CBOMCTB (pU3MUECKUX MOJeNnel (MaTepuanbHasi TouKa, a0COIIOTHO TBEPOE TEJI0, MOEIN
CTPOEHUS T'a30B, XKHUJIKOCTEH U TBEPABIX TeJ, IJaHETapHas MOJENb aTOMa, HYKJIOHHas MOJENIb aTOMHOIO s1pa) U

YMEHHUE IPUMEHSTD UX 151 O0bSICHEHUS (PU3HMUECKUX TPOIIECCOB
YMeHue oOBACHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTyallud HPAKTHKO-

OPUCHTHUPOBAHHOI'O XapaKTEpa, B 4HaCTHOCTHU, BBIABJIATL IIPUYUMHHO-CIICACTBCHHLIC CBA3HW U CTPOUTH 0OBSCHEHHE C

OHOpOﬁ Ha U3YyYCHHBIC CBOMCTBaA q)HSI/I‘ICCKI/IX ﬂBHCHHﬁ, (1)I/I3I/I‘IeCKI/Ie 3aKOHBbI, 3dKOHOMCPHOCTHU U MOACIIN

VYMmeHue pemath pacu€THble 3a1aun (Ha 6ase 2 — 3 ypaBHEHMIl), UCHOIB3Yys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOIINE
(¢u3nuecKkrue BEIUMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBHME 3a/ayH, BBISBIATH HEIOCTAIOIINE JaHHBIE,
BBIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBIE I €€ pelIeHHs], UCII0Ib30BaTh CIIPAaBOYHbBIE JAaHHBIE, IPOBOIUTH
pacuéTel M OLIEHHWBATH PEATUCTUYHOCTH IOJYYEHHOIO 3HaueHUs (PU3MUecKOd BEIMYMHBI; YMEHHME OIpeNeysTh

PasMEPHOCTH (bI/I3I/I‘-IeCKOI71 BCJIIMYHHEI, HOHy‘IGHHOﬁ IIpU pCHICHUH 3a1a4Un

YMmenue XapaKTCPU30BaAThb IMPUHIUIIBL HeﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB, B TOM YHCIIE OBITOBBIX HpI/IGOpOB, u
MPOMBIINIJICHHBIX TCXHOJOTMYCCKUX HPOHECCOB MO HUX OIMMCAHWUIO, HUCIIOJIB3YA 3HAHUA O CBOMCTBaxX (1)I/I?>I/ILI€CKI/IX

SIBIICHUI U HCOGXOJII/IMLIC (I)I/I3I/IquKI/IC 3aKOHOMCPHOCTHU

10

YMeHue HUCIoJb30BaTh 3HAHUS O (I)I/IBI/I‘-ICCKI/IX SIBJICHUSX B IMOBCEAHEBHOM JKU3HU IS obecreueHuss 0€30IIaCHOCTH




pu oOpamieHuu ¢ OBITOBBIMH MPUOOPAMH M TEXHHYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbSI U COOJTIOACHUS
HOPM JIKOJIOTHYECKOTO TIOBEJICHUSI B OKPYXAIOIICH cpejie; MOHUMaHNe HEOOXOAUMOCTH MPUMEHEHHS JTOCTHKEHUN

(bl/I3I/IKI/I 1 TEXHOJIOTHI I paliliOHAJIbHOI'O IIPUPOAOIIOJJIB30BaAHUSA

11

OmnbIT noucka, mpeoOpa3oBaHus U MpeACTaBIE€HUs HHGOpMaLUU (PU3MUECKOrO COAEPKAHUS C HCIOJIb30BAHUEM
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH MOJNyYCHHON MH(POpMALUU
Ha OCHOBE HMEIOIUXCS 3HAHUM M [OMNOJHUTEIBHBIX HCTOYHMKOB;, YMEHHE HCIIOJIB30BATH IIPU BBIIOJIHEHUN
y4eOHBIX 3aJJaHU{ HAYYHO-TIOMYJIAPHYIO JIUTEPATYPy (PU3MUECKOTO COJIepKaHMUs, CIIPAaBOYHBIE MaTEPHUAIIbI, PECYPCHI
cetu MHTepHeT; BiageHne 0a30BbIMU HaBbIKAMM IpeoOpa3oBaHus MH(GOpPMALUMM W3 OJHOW 3HAKOBOM CHUCTEMBI B
Ipyryl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE WHGpOpMAIHUU U3

HCECKOJBbKHMX UCTOYHHUKOB




IHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D 110 PU3UKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe nBrxkeHne. MatepuanbHas Touka. Cuctrema orcuéra. OTHOCUTENIBHOCTD IBUXKEHUS
1 PaBHOMepHOE 1 HepaBHOMepHOE aBMKeHHe. CpenHss ckopocTh. DopMyiia i BRIYUCIICHHS CpeiHeit ckopocTH: V = S/t
PaBHOoMepHOE TpsAMOJIMHEHOE [BIKEHHME. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHHM B Clydae pPaBHOMEPHOTO
NPSIMOJIMHEHHOTO ABUKCHUS:
1.3 x(f)=x,+0t
['paduku 3aBUCUMOCTH OT BPEMEHHU ISl IPOEKIIMU CKOPOCTH, MPOEKLUHU MEepeMEelIeHHs, T, KOOPAMHATHI IPU PAaBHOMEPHOM
Hpi[MOJIHHCfIHOM JABHUKCHUN
3aBUCUMOCTH KOOpJAHWHATHI T€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O prlMOJ’IHHCfIHOFO JABMOKCHUA:
EQ
Sl =vy s+ * =
1.4 AD = Vo, ¥17 0 5

@opMyIsl U1 TPOEKIUU MTEPEMENICHUS, TPOCKIIUN CKOPOCTH M MPOEKIMHM YCKOPEHUS NPU PAaBHOYCKOPEHHOM IPSMOJIMHENHOM

JABVKCHUUN




2
t
s. (D =vy, - t+a, R

L)_‘.(f) =Upx T4, L,

a,(f)=canst,

2 2 _n
Uay Uix a8y

I'paduku 3aBECHMOCTH OT BpEMEHH ISl TPOEKIIUH YCKOPEHUS, TPOCSKIMH CKOPOCTH, MPOEKIMY TEPEMEIICHNUs, KOOPAUHATHI MPH

PaBHOYCKOPEHHOM HpHMOHHHefIHOM JBHXXCHHUHU

1.5

CBobonnoe nanenue. dopmysbl, onuchiBaole CBOOOJHOE MaJeHUE TeNa 10 BEPTUKAIM (IBMXKEHHE Tela BHM3 WJIM BBEpX
OTHOCHUTEJIBHO TOBEPXHOCTH 3eMin). I'paduky 3aBUCHMOCTH OT BPEMEHH ISl MPOEKIUH YCKOPEHHs, MPOCKIHU CKOPOCTU U

KOOPpAWHATLI IIPU CBO60)IHOM IMaJICHUU TCJIa 110 BEPTHKAIN

1.6

CxopocTh paBHOMEPHOTO JIBHKEHHSI Tella 10 OKpyx)HOCTH. HampaBienue ckopocTH.

CDOpMy.]'Ia JJIs1 BBIYUCJIICHUA CKOPOCTU Y€PE3 painyC OKPYKHOCTU U IEPUOLT 06paH_[eHI/I$IZ

2TR
b=
T

HenTpocTpemurensHoe yckopenue. Hampasienne e HTpOCTPEMUTENIBHOTO YCKOpeHUs. @opMyiia 1151 BBIYUCICHUS YCKOPEHHUS:

CDOpMy.TIa, CBA3bIBAIOIIAsA NMEPUOA U HACTOTY O6paH_IeHI/IHZ

WV :?




Macca. [InotHocts BemectBa. @opmyiia sl BBIYUCICHUS TIIIOTHOCTH:

_m

17 P=7
18 Cwita — BektopHas ¢puznveckas BennuuHa. CI0KeHHe CHIT
1.9 SIBnenune nnepruu. [lepBriii 3akon HeroToHa

Bropoii 3akon HertoToHa:
1.10 F=m-d

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHUA TCJIa U BEKTOPa CUJIbI, HeﬁCTBYIOHlCﬁ Ha TCJI0

BzaumopeiictBue Ten. Tperuit 3akon HproToHa:

Fy g =-F,

111
TpeHHe IMOKOS U TPCHUC CKOJIBKCHUA. cDOpMyJ'Ia JJIST BBIYUCIICHUS MOIAYJISL CUJIbI TPECHUSA CKOJIBKCHUA!
F_=u-N
1.12 P

Hedopmarnus Tena. Yupyrue u Heynpyrue aegopmanun. 3akoH ynpyroi aedopmarnuu (3akoH ['yka):

1.13 F=k-Al




1.14

1.15

1.16

BCGMI/IpHOe TATOTCHUC. 3aKOH BCCMUPHOTI'O TATOTCHUSA:
My -1,
F=G.—1 2
R
Cuna TshkecTH. Y CKOpeHHe CBOOOIHOTO TTaICHUSL.
®dopMyIia Ui BBIYUCIEHHS CUITBI TSHKECTH BOJIM3H TTIOBEpXHOCTH 3emun: F = mg.

JBmxenue mianet Bokpyr Connua. IlepBas kocmuueckasi ckopoctb. HeBecomMocTh U nieperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BEIHUMHA.
D=mi
HNmnynbe cucremsl Ten. U3MeHenne ummnynbsca. MMIynbsce cuibl
3aKOH COXpaHEHMsI UMITYJIbCa I 3aMKHYTOM CHUCTEMBI TE:
p=myUy +m, U, =const

PeakTuBHOE ABMKCHHUE

1.17

Mexann4deckas pa60Ta. q)opMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexanunueckas MOITHOCTE:

N=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. d)opMlea JUISL BEIYMCIICHHSI KUHETHYECKOM OHCPIUu:




HE)E
Ep=""

TeopeMa o kuHeTHUeCKOU d3Heprun. Popmyra 1 BHIYUCICHNS TOTCHIMAIBHONW YHEPTUHU TeJa, IIOJHATOIO

Haxa 3eMIIEN:

E,= mgh

Mexanuueckas OHCPIUA:

E:Ek"'Ep

1.19 o .
3akoH COXpaHCHHUA MCXAHUYCCKOH DHCPIUM. (DOpMy.]'Ia AJIs1 3aKOHA COXPAHCHUA MCXAHUYCCKOU SHECPI'UHU B OTCYTCTBUEC CUJT

Tpenust: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'MH IIPpU HAJIMYUU CUJIbI TPCHUA.

[TpocThie MEeXaHU3MBI. «30JI0TOC IPABUIIO» MEXaHUKH.
Peruar. Moment cwist; M - Fl.

Ycaopue PpaBHOBECHS pblyara:

M +M +..=0

[TonsrxubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

1.20

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

1.21 JlaBnenue TBEPAOTO TENA.




®dopmyra a1 BBIYUCIICHHS TaBJICHHs TBEPIOTO Tena:

_F
p_S'

JlaBienue raza. ATMoc(epHOe IaBlICHHE.
['mapocraTudeckoe JaBlieHHE BHYTPH KUIKOCTH.

dopmyia 1 BBIYMCIICHMS JABJICHUS BHYTPU KUIKOCTH:

P=pZ+ D,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. @opmyna i ONpeNeIeHUs] BHITAIKUBAIOIIEH CHIIBI, ACHCTBYIOUICH HA TEJNO, MOTPYKEHHOE B )KHUIKOCTh WIIH
ras:
1.23
F_bkm_ =pgV
VYcnosue maBanus Tena. [InaBanue cyioB ¥ BO3yXOIUIaBaHUE
Mexanuueckue kojaebaHus. AMIUIUTY/a, IEPUOJT M yacToTa Kosiebanuit. dopmyria, CBA3bIBAIOIIAs YaCTOTY U MEPHOJ] KoJaeOaHHiA:
1.24 1
CT
1.25 MareMaTHuecKuil 1 Npy>KUHHBIA MasTHUKU. [IpeBpaliienne 3Hepruu npu KoiaedaTeaIbHOM JABHKECHUN
1.26 3aryxatoiue konaebanus. Beinykaennoie konedanus. Pezonanc
Mexanudeckue BoJHBI. [IpogonbHbIe U TIONepevHbIe BOJIHBL. J{JIiHA BOJHBI M CKOPOCTH PACIIPOCTPAHEHHS BOJIHBI:
1.27 h=uv-T
1.28 3Byk. ['pomKocCTh 1 BbIcOTa 3ByKa. OTpakeHHe 3ByKOBOW BOJIHBI Ha TpaHUIle ABYX cpell. MHppa3ByK U yIbTpa3ByK




1.29

1.30

IIpaxmuueckue pabomuwl

W3mepenne cpeaHell TUIOTHOCTH BEILIECTBA; apXUMEIOBOW CHIIBI, JKECTKOCTH MPYXKHUHBI; KOd(pHUIIMEHTa TPEHUS CKOJIBKCHHUS;
pabOTHI CHIIBI TPEHHUS, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JIBM)KEHHSI OpycKa 10 HAaKJIOHHOM IUIOCKOCTH; YCKOPEHHUsI OpYyCKa MpH
JBHUXXCHHUHN I10 HaKJIOHHOM IJIOCKOCTU, YaCTOTBI M IICpHOOaA KoJIe0aHNiT MaTeMaTHYECKOTO MadTHHKA; YaCTOTbI WM HNCPUOJa
KoJieOaHUH TPYXMHHOTO MasTHHKA; MOMEHTA CHJIbI, JIEWCTBYIOIETO Ha phlyar; paboThl CHIIBI YIIPYTOCTH NPH MOABEME Ipy3a €
MOMOIIBIO HETMOABIYKHOTO 0J10Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ OMOIIBIO OIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCHMMOCTH apXMMEIOBOM CHIBI OT 00BbEMa NOTPYKEHHOW YacTH Tela W OT IUIOTHOCTH JKUIKOCTH;
HE3aBUCUMOCTHU BI)ITaJIKI/IBaIOHIef/'I CUJIBI OT MACChI T€Jia, CUJIbI TPCHUSA CKOJIBXKXCHHA OT CHUJIbI HOPMAJIBbHOI'O AABJICHUA U OT poda
NOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3SHHKAIOUIEH B NPY)XWHE, OT CTENEHHU JIeGOopMalMy MPYKHUHBI; YCKOPEHUs: Opycka OT yria
HAKJIOHA HaIPABJIAIOINICH; TIeproa (4acTOThI) KOJICOAHUI HUTSHOTO MasiTHUKA OT JUTMHBI HUTH, IIEPUOJIa KOJICOaHUH Py KIHHOTO
MasTHHKAa OT MaccChl Tpy3a M )KECTKOCTH NPYKHHBI, UCCIEJOBaHHE HE3aBUCUMOCTHU TEPHOIa KOIEOaHUI HUTSIHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS phluara

Qusuueckue a61eHUsL 8 Npupooe. TPUMEPHI IBIKEHUS C PA3TMUYHBIMUA CKOPOCTSIMU B )KMBOM U HEKUBOUW MPUPOJIC, TEHCTBUE CHIIbI
TpPEeHHs] B MPUPOJE M TEXHUKE, NPUIUBBI U OTIUBBI, NBIKEHUE MiaHeT CONHEYHOW CUCTEMbl, PeaKTUBHOE ABM)KCHHUE KUBBIX
OpPTraHW3MOB, pbIYard B TEJI€ YEJIOBEKAa, BIUSHHE aTMOC(EPHOrO NaBJICHHS Ha KUBOW OpPraHU3M, IUIaBaHUE DPHIO, BOCTIPHUITHE

3BYKOB JKUBOTHBIMH, 3EMJICTPSACCHUC, celicMUu4YecKue BOJIHBI, HYHaMH, 3X0O

1.31

Texnuueckue ycmpouicmea: CUUAOMETP, NaTYUKH TOJOKEHUSI, PACCTOSHUS M YCKOPEHHS, TUHAMOMETp, MOITUITHUKHA, PAKETHI,
pblyar, MOJBWKHBIM M HEMOJBWKHBIM OJOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE MEXaHWU3Mbl B OBITY, COOOIIAIOIINECS COCY/bI,
YCTPOMCTBO BOAONPOBOAA, TMJIPaBIMYECKUN Ipecc, MaHOMETpP, OapoMETp, BbHICOTOMEpP, MOPIIHEBOM HAcCOC, apeoMETp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKa B 6I>ITy N TCXHHUKC

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC MOJIOKECHUS MOHGKyanHO-KHHCTH‘ICCKOfI TCOpHUU CTPOCHUS BCIICCTBA. Mogenn TBép,[[Ol"O, KHUOKOTO 1 F3.3006p33HOF0

cocTosiHM BemecTBa. Kpuctammnueckue u aMmopdHbIe Tena




2.2

JBmwxenue gacTtuil BeniectBa. CBsA3b CKOPOCTH ABMKEHUS YACTHI] C TeMrepaTtypoid. bpoyHoBckoe nBmxeHue, nuddysus

2.3 CmauuBaHue U KanWUISIPHBIE SIBICHUS
2.4 TemnnoBoe pacHIMPEHHUE U CKATUE
2.5 TennoBoe paBHOBECHE
2.6 Buytpennss sHeprus. PaboTa u Temsonepeaaya Kak criocoObl H3MEHEHUS! BHYTPEHHEH SHEpTUn
2.7 Bunb! Temonepenayn: TeIONPOBOIHOCTD, KOHBEKIIUS, U3TyICHHE
HarpeBanue u oxnaxaenue Ten. KoamuecTBo TemIoThL. Y IebHas TeMI0EMKOCTS!
2.8 —em(t,—t,)
Q=cm\t, -1
3aKOH COXpaHEHHs PHEPTUH B TEIUIOBBIX MPOIECCcax. Y paBHEHUE TEIUIOBOTO OaaHca:
2.9 Ql +Q2 +..=0
Hcnapenue n xkoHaeHcauus. M3MeHeHHe BHYTPEHHEH SHEPruU B IMPOLECCEe MCHApEHUs W KOoHAeHcaunu. KuneHue >KuIKoCTH.
2.10 VY nenpHas TemoTa mapoodpazosanus: L = Q/m
2.11 BnaxxHocTs Bo3yxa
[InaBnenne u Kpuctamumzanus. V3MeHeHHe BHYTpEHHEH HSHEPruM MpHU TUIABICHUH W KPUCTAIM3AlUU. YJElbHas TerioTa
TUTaBJICHUS
212




BHyTpeHHSIs SHEPTHsl CrOpaHus TOILUTUBA. Y IeNibHAasl TEIIOTa Cropanus Tomiuea: = Q/m

2.13
2.14 [Tpuntumne! padoTs! TermaoBbix Asuratenei. KI1JI TeroBoro asuraTess
Ilpaxmuueckue pabomul
N3mepenue ynenbHON TEMIOEMKOCTH METANIMYECKOr0 LMIMHAPA; KOJIMYECTBA TEILIOTHI, IOJYYEHHOIO BOJOM KOMHATHOMN
215 TeMreparypbl (UKCHUPOBAHHOM MacChl, B KOTOPYIO OIYIIEH HAarpeThlil HMWJIMHAP; KOJMYECTBA TEIUIOTHI, OTIAHHOTO HArpPeThIM
' LWIMHJPOM, IIOCJIE OIYCKAaHUS €ro B BOJY KOMHATHOM TEMIIEpaTyphl; OTHOCUTEIbHON BIAXKHOCTH BO3/1YXa; YAEIBHOM TEMJIOTHI
I1aBlieHus Jbjaa. MccienoBaHue W3MEHEHHsI TEMIEpaTypbl BOJBI MPHU PA3JIMYHBIX YCIOBUSX; SIBICHHUS TeIIOOOMEHa IpHU
CMELIMBAaHUH XOJIOJHOUM U ropside BOJBI; POLECCa UCTIAPEHUS
216 Qusuueckue sA61eHUs 6 npupoode: NOBEPXHOCTHOE HATSHKEHHE U KaNWUISPHBIE SBJICHUS B NPUPOJE, KPUCTALIBI B IPUPOJE,
' uznyyenue ColnHIla, 3aMep3aHue BOAOEMOB, MOpCKUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEera
217 Texnuueckue ycmpoticmea: KauuuIApbl, IPUMEPHI UCIIOJIb30BaHUS KPUCTAIIIOB, KUJKOCTHBII TEPMOMETP, NaTUYUK TEMIIEpPaATypHl,
' TEPMOC, CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETPBI, ICUXPOMETP, apoBasi TYypOMHA, ABUTATEh BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpusanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 OnexTtpuyeckoe mnone. Hanpsok€HHOCTh ayiekTpuyeckoro mois. [IpuHIMI —Cynmeprno3uiuu  3JeKTpUYecKux mosed  (Ha
' KaueCTBEHHOM YPOBHE)
3.5 Hocurenu snextpuueckux 3apsiioB. JlelcTBrE 3IEKTPUUYECKOro OIS Ha dJIeKTpUUecKue 3apsaabl. [I[pOBOAHMKY U TUAIIEKTPUKU
36 [TocTosiHHBIN nekTpuyeckuil Tok. JlelicTBus anekTpuyeckoro Toka. Cuna toka. Hanpsoxenue.

I =q/t,U=A/




:‘)J'ICKTpI/I‘ICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'II)HOC SJICKTPHUYCCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma jus yyactka snekrpuueckoi remnum: | = U/R
[TocnenoBarenbHOE COETUHEHNUE IPOBOJHUKOB:
1, =1, U=U,+U,. R=R, +R,
3.9 [NapannensHoe coeJMHEHNE POBOAHUKOB PABHOTO COTPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 -
CMmernranHbIe COETMHEHHSI TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O= 12 ‘R-t
3.12 OmneiT OpcTena. MarHuTHoOE 1oJie IPSIMOTro MPOBOJAHMKA C TOKOM. JIMHMY MarHUTHON MHAYKLIUN
3.13 MarHuTHOE 1oJie TOCTOSIHHOTO MaruuTa. B3anMoseiicTBue NOCTOSHHBIX MarHUTOB
3.14 JleiicTBrEe MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM




3.15

OnbiTel @apajnes. SABneHue 35eKTpoMariuTHOM nHAyKIuu. [Ipasuio Jlenna

Ilpaxmuueckue pabomul
W3mepenune 31eKTpu4ecKoro CONPOTUBICHHS PE3UCTOPA; MOIIIHOCTHU 3JIEKTPUYECKOTO TOKA; paOOTHI AJIEKTPUYECKOTO TOKA.

I/ICCJ'IG,I[OBaHI/IC 3aBUCUMOCTHU CHJIbI TOKA, BO3HHKAIOMICTO B IIPOBOJHHUKE (pCSI/ICTOpBI, J'IaMl'IOLIKa), OT HAIIpsKCHHA Ha KOHIax

3.16 NPOBOJHHUKA; 3aBHCHMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHMKA, IUIOMAJAM €ro IONEPEYHOTO CEYEHUS M YACIbHOTO
COIIPOTHUBIICHUS.
[IpoBepka mpaBuiIa JUIsl AIEKTPUUYECKOTO HAMPSDKEHHS TIPU MOCIEI0BATEIbHOM COCTMHEHUU MPOBOJHUKOB; MPaBUiIa ISl CHIIBI
JIEKTPUUECKOr0 TOKA MPU NapajljIeIbHOM COEMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

e Qusuueckue A61eHUA 6 npupode. dIEKTPUUYECKUE SBICHUS B aTMOc]epe, 3JIeKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE I10J1€

' 3emuH, ApeiQ MoocoB, poiab MArHUTHOTO TOJIS JUIS KU3HHU Ha 3eMIIe, TIOJISIPHOE CUSHUE

Texnuueckue  ycmpoiicmeéa:  JIEKTPOCKON, aMIEpMETp, BOJBTMETP, pPEeoCcTaT, CUYETYUK DICKTPUYECKOHM  SHEpPrHH,

3.18 AIIEKTPOOCBETUTENbHbIE NPUOOPBI, HAarpeBaTeNIbHbIE  AJIEKTPONPUOOPHI  (IIPUMEPHI), DJIEKTPUUYECKHE IPEAOXPAHUTEINH,
3JIEKTPOMArHUT, 3EKTPOBUTaTElb IIOCTOSHHOIO TOKA, TEHEPATOpP OCTOSTHHOI'O TOKA

3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojenb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Tpenominienue cBeTa. 3aKOH NPEIOMIIEHHUS CBETA

3.23 Hucniepcust cBera

3.24 Jlunza. Xop nyyeit B mun3ze. DokycHOE paccTossHUE JIMH3BI. OnTrueckast cuna un3bl: D = 1/F

3.25 ['nma3 xak ontudeckas cucreMa. OnTuyeckue mpruOops

396 Ipaxmuueckue pabomoi

W3mepeHne onTuueckoi CHUibl coOMparomiel JTUH3bL, (POKYCHOTO PacCTOSHUS coOuparomieil JuH3bI (110 CBOWCTBY PaBEHCTBA




pa3MepoB npeaMeTa U N300pakeHus, Koria IpeaMeT pacioioKeH B ABOWHOM (OKYce), MOKazaTess MpeIoMIIeHHsI CTEKIa.

HccnenoBanue cBOWCTBa M300pa)KeHNUs, MOJYIEHHOTO C ITOMOILBI0 COOMPAIOIIEH JIMH3BI; U3MEHEHHs (DOKYCHOTO paccTOSHUS

JABYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH YyTJia IIPCIOMIICHHA CBETOBOT'O Jiyda OT yTIJia MaACHUA Ha 'PAaHUIEC «BO3AYX — CTCKIIO»

Qu3suueckue senenus 6 npupode. 3atmeHuss Connua u JlyHbl, 1BeTa Tej, ONTHYECKHE sBICHHUS B armocdepe (UBeT Heba,

321 pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmaa: OYKU, IEPUCKOII, POTOAMTAPAT, ONTHICCKHE CBETOBO/IbI
4 KBAHTOBBIE SIBJIEHW S

4.1 PagunoaktuBHOCTh. Anbda-, 6eta-, ramma-u3nydenus. Peakiuu anbda-u O6eta-pacnana

4.2 OmnbiThl Pe3epdopmaa mo paccestauio anbda-gacruil. [TnanerapHas Mozeib aToMa

4.3 CoctaB aroMHOTr0 sifipa. M3oTornbl

4.4 [lepuon nmonypacnaia aTOMHBIX sIIep

4.5 SnepHble peakiuu. 3aKOHBI COXPAHECHHUS 3apsA0BOI0 U MaCCOBOTO YHCEI

46 Qusuueckue s6neHUs 6 npupode: ©CTESCTBECHHBIM PAJIMOAKTUBHBIA (OH, KOCMHUYECKHE IY4H, PAJHOAKTUBHOE H3IYUCHHE
' NPUPOIHBIX MUHEPAJIOB, JICHCTBUE PAJMOAKTHBHBIX U3TYYCHUIN Ha OPTaHU3M YeIOBEKa

4.7 Texnuueckue ycmpoiicmea.: CIEKTPOCKOII, HHIUBUAYAIbHBIN JT03UMETp, Kamepa BuibcoHa, siiepHas SHepreTuka




YYEBHO-METOJANYECKOE OBECIIEYEHHE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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