MHWHUCTEPCTBO [MTPOCBEILEHUSA POCCUMCKOU ®MEJIEPALIMA
MyuuuunnanbHoe 06eodpazoBarebHOe yupexKaeHHe
«Cpennss mkona Ne 11 Bopomnsiosekoro paiiona Boarorpaga»
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PABOYAS TIPOTPAMMA YYEBHOI'O ITPEJIMETA

«OU3UKA»
ans odyvyaomuxes 7-9 Kiaaccos
Ha 2025-2026 yu.r.
ABTOp y4yeOHHKa:
7 knacc - Dusnka: 7-i knace: 6a30Bbiit ypoBeHb: yuedHik, 7 knacc/ IMepbiwkun UM., MBanos A.H., AkumnonepHoe o6uectso «M3natensctso «IMpoceeuexue»-2024r.
8 knacc - Dusnka: 8-it knacc: 6a30BbIii ypoBeHs: yuedHIk, 8 kacc/ Iepbiwkun K. M., MBaHoB A. U., AkunonepHoe o6iectso «U3narenscrso «[Mpoceewennen-2024r.
9 knace- Duzuka: 9-it knacc: 6a308bIit ypoBeHb: yuedHuk, 9 knace/ IMepoikuu U. M., Tythuk E. M., Usanos A. U., etposa M. A., AkunoHepHoe 06ecTso

«H3narensctBo «Ipocsewenue»-2024r.

KoamnuecrBo yacos:

7 knacc - 68 4. (2 u./Hen)

8 knacc - 68 4. (2 u./Hen)

9 knacc - 102 4. (3 4./Hen)

Yyurens: [Tonsxosa A.B (7A,7B,8A, 85, 9A)

Boarorpanx - 2025 .



HOACHUTEJBHAS 3AITMCKA

[Tporpamma no pu3rke Ha ypOBHE OCHOBHOTO OOIETO 0Opa30BaHUs COCTaBJICHA HA OCHOBE TIOJIOKCHHUI U TPEOOBAHMIA K
pe3yibpTaTaM OCBOCHHSI Ha 0a30BOM ypOBHE OCHOBHOHM 00pa3oBaTeNbHOU Mporpammbl, npeacTtaBieHHbx B PI'OC 000, a
Takke ¢ yu€toM (enepanbHoi paboyell mporpamMmbl BocnuTanus v KoHuenuuu mnpenogaBaHusi ydueOHOTO NpenMeTa
«DPusukKay.

[Iporpamma no pu3rke Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30BaHus COCTaBJICHA HA OCHOBE TOJIOXKEHHM U TPEOOBAHMIM K
pe3yJibTaTaM OCBOCHHMsI Ha 0a30BOM ypOBHE OCHOBHOM 0Opa3zoBaTelbHOU mporpammsl, mpeactaBieHHbx B PI'OC OO0, a
TaKXke ¢ yueToM ¢eaepanbHoil paboueil mporpaMMbl BOCIUTAHUS M KOHIETIIIUY TTpenogaBanus yueOHoro npeamera « Dusukay.

Coneprxkanue mporpaMmbl o (PU3UKe HAIIPABJICHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYYHOU I'PaMOTHOCTH 00yYarouXcs
U OpraHM3aIui0 U3y4YeHHUs (PU3MKU Ha JIeATeNbHOCTHOW OCHOBE. B mporpamme mo (u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro npenmMera B peanuzanuu TpedoBanuii @I'OC OOO k miiaHupyeMbIM TUYHOCTHBIM U METANIPEIMETHBIM PE3yJIbTaTaM
0oOy4eHHMs, a TaK)Ke€ MEXKIIPEJAMETHbIE CBA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus.

[Iporpamma 1o ¢u3MKe ycCTaHaBIMBAET paclpelesieHue yuyeOHOTO MaTepuayia Mo rojaM oOyueHus (mo Kjaccam),
npeyiaraeT NpUMEPHYIO MOCJIEI0BATENbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MIPEAMETHOIO COAEPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXcs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHHWS METOJUYECKON MOMOIIM YYMTENI0 B CO3JaHUM paldoyeit
MPOTPAMMBI 110 y4eOHOMY MIPEAMETY.

®dusnka SBIACTCS CHUCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB, TMOCKOJBKY (PU3MUYECKHE
3aKOHBI JISKAT B OCHOBE IMPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMHUEH, ONOJIOTHEH, acTpoHOMUEH U (HU3UIECKO reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MUpa, MPEIOCTABISIET HauOosiee sACHble 00paslibl MPUMEHEHUS] HAyYHOTO
METO/1a MO3HAHUS, TO €CTh CIIOCO0a MOJyUYEeHHSI IOCTOBEPHBIX 3HAHUN O MUpE.

Onna u3 rIaBHBIX 33734 (PU3NYECKOTO 00pa3oBaHUS B CTPYKType 0OIIero oOpa3oBaHUsS COCTOMT B (HOPMHUPOBAHHUH
€CTECTBEHHOHAYYHON TPaMOTHOCTH U UHTEPECA K HAyKe y 00yUYaromuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MpEANoJiaraeT  OBJAJCHUE  CIEAYIOUIMMU  KOMIETEHTHOCTSIMH,
XapaKTEepU3yIMMH €CTECTBEHHOHAYYHYIO0 TPaMOTHOCT:



HAay49HO OOBSACHATH SIBJICHHA,
OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'0O UCCJICIOBAHUAA,
HHTCPIIPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA AJIA IMOJYYCHUA BBIBOJOBY.

[enw n3yueHus (GU3MKU HA yPOBHE OCHOBHOTO O0IIIETO 00pa30BaHMUs ONPE/IEICHbI B KOHIICIITUH PET0oIaBaHus y9eOHOTO
npeqveta «®Dusmka» B o0pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoii ®Dexepaiuu, peaqu3ylOIIMX OCHOBHEIC
0011e00pazoBaTeNbHbIE MPOrPAMMBI.

Lenu nzyueHus: Gu3HKU:

MpUOOpETEHNE HWHTEpeca W CTPEeMJICHUS OOydJaoIMXCSd K HAyYHOMY W3YyYCHHIO TPUPOJIBI, Pa3BUTHE WX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTABICHUNA O HAYYHOM METOJE TO3HAHUSA U (POPMUPOBAHUE HCCIENOBATEIHLCKOIO OTHOIICHHS K
OKPYIKaIOIIUM SIBJIICHUSIM;

dbopMHEpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3yUYCHHsI OCHOB CTPOSHUS MaTepHH U (hyHIaMEHTATBHBIX
3aKOHOB (PU3HKHU;

dbopMHpoOBaHUE TIPEACTABICHUM O POIH (GUBUKHU JJI PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
Pa3BUTHE MPEACTABICHUI O BOBMOXHBIX cpepax Oyayiieit npodecCuoHaIbHON 1eITeTbHOCTH, CBI3aHHOM ¢ (PU3UKOI,
MOATOTOBKA K JTaTbHEHIIIEMY 00YUYEHHUIO B 9TOM HaIPaBJICHHH.

JlocTrxeHrue ATUX I1IeJie mporpaMmbl 1mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIlEero oOpa3oBaHHUs 00eCTeurBaCTCS
pEIICHUEM CIICTYIONTNX 3a/1a4:

MpruoOpeTEeHNE 3HAHUH O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUYECKUX, TETIJIOBBIX, DJICKTPUICCKUX, MATHUTHBIX
Y KBAHTOBBIX SIBJICHUSIX;

puoOpETeHNE YMEHUN OMUCHIBATh U OOBSCHITH (PU3NYECKUE SIBJICHUSI C MCIIOJIb30BAHUEM TTOJTYUYE€HHBIX 3HAHUI;
OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX pACUETHBIX 3a]]a4 C UCIOJIb30BaHUEM (PU3MUECKUX MOJIeieH, TBOPUECKUX
Y PAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHMI HaONIOJaTh TPUPOJHBIC SBJIEHWS W BBHINOJHATH OMNBITHI, JIAOOpAaTOpHBIE pPAOOTHI U
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX TPUOOPOB;



e OCBOCHHE MPHUEMOB paboThl ¢ WHpOpMaNeld PU3NIECKOro COJEPKaHUs, BKIIOYass WHPOPMAITUIO O COBPEMEHHBIX
TOCTIKCHUSX (DU3UKH, aHATN3 U KPUTHIECKOE OIICHUBaHUE MH(POPMAIIHH;
e 3HAKOMCTBO CO cdepamMu TPOoPECCHOHATLHON ACATENHHOCTH, CBS3aHHBIMH C (DU3UKOH, W COBPEMECHHBIMH
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX (PU3MUECKON HAYKH.
OO6111ee YKcIIo YacoB, PEKOMEHIOBAaHHBIX JJI U3y4eHUs] PU3UKU Ha 06a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB
(2 yaca B Hememo), B 8 kimacce — 68 wacoB (2 uaca B Heaemwo), B 9 kimacce — 102 wyaca (3 waca B Hemelnro).

[Ipennaraemslii B nmporpamme 1o (u3MKe MepedyeHb JabOopaTOpHbIX pabOT U ONBITOB SIBISETCS PEKOMEHAATEIbHBIM,
yUuTeNb JIeJaeT BBHIOOP MpU MPOBEACHUM JAOOPATOPHBIX pabOT U OMBITOB C YY4E€TOM HHJMBUIYAJIBHBIX OCOOCHHOCTEH
oOy4Jaroumxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 33JJaHUH, IPEAJIaraeMbIX B paMKaX OCHOBHOT'O FOCYJapCTBEHHOTO dK3aMeHa 110
¢dusuke.



COIEPXAHUE OBYYEHUA

7 KIIACC
Du3uKa u e€ posib B MIO3HAHUM OKPY/KaIOLIEro Mupa.

®usnka — Hayka o npupoje. ABneHus npuponbl. OU3NUECKUE SBJICHUS: MEXaHUYECKUE, TEIIOBBIE, DJIEKTPUYECKHUE,
MarHUTHbBIE, CBETOBBIC, 3BYKOBBIE.

®usndeckue BenuuuHbl. M3Mepenue Qusnueckux BenauuuH. Dusndeckue mpuodopsl. IlorpemHocts u3MepeHui
MexyHapoaHas CUCTEMA €IMHULI.

Kax ¢usuka u npyrue ecTeCTBEHHbIE HAyKUd U3Yy4arOT NMPUpoy. EcTecTBeHHOHAYUYHBIN METO MO3HAHUS: HAOIIOACHHE,
MMOCTAaHOBKA HAy4YHOTO BOIIPOCA, BHIABMIYKEHHE TUIIOTE3, DKCIEPUMEHT MO MPOBEPKE TMIOTE3, 0OBSICHEHHUE HAOJIIOAAEMOTO
saBieHus. Onucanue GU3NUECKUX SIBIICHUM C MOMOIIBIO MOIENIEH

Jlemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBIICHHSI.

2. ®usnueckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U IIUGPOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHue 1EeHbl JeJICHUS Kbl U3MEPUTEIHLHOTO MPUOopa.
N3mepenue paccTossHUM.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TEa.
Onpenenenue pa3MepoB MajbIX TEI.
N3Mmepenue TemnepaTypbl IPU MOMOIIH KUJIKOCTHOTO TEPMOMETpA U AaTYMKA TEeMIEPaTyphI.
[IpoBenenue ucciaeaoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTh MOJIETA IIapHKa, MyHIEHHOTO0 TOPU30HTAJIBHO, TEM
00JIbI1Ie, 4YeM OOJIbIIIE BHICOTA ITyCKa.
IlepBoHaua/ibHbIE CBEeJCHUS 0 CTPOCHUH BellleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMbITHI, T0Ka3bIBAIOIINE JUCKPETHOE CTPOSHUE BEIIECTRA.

JBrxeHue yactull BeuiectBa. CBsi3b CKOPOCTU ABUKEHUS YACTHUIL C TeMIepaTtypoid. bpoyHoBckoe aBuxeHue, muddysus.
B3anmoneiicTBrEe YacTuIl BEMIECTBA: PUTSHKEHUE U OTTATIKWBAHUE.
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AFpCI‘aTHI)Ie COCTOAHMA BCHICCTBA: CTPOCHHUC I'a30B, )KHHKOCTCﬁ H TBCPABIX (KpI/ICTaJIJII/I‘IeCKI/IX) Tea. B3auMocBsI3b
MCIKOY CBOMCTBaMH BCHICCTB B PA3HBIX aIrpCraTHbBIX COCTOSAHUAX WU UX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH
arperaTHbIxX COCTOSIHMI BOJBI.

Jemoncmpayuu.

1. HabGmrogenue OpOyHOBCKOTO IBHKEHHSI.

2. HaGmoaenue nuddysun.

3. HaOmronenue siBneHuid, 0ObACHAIOIMIMXCS MPUTSKEHUEM WU OTTATKMBAHUEM YaCTHUL BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OnenHka auaMeTpa aroMa METOJIOM PsAJI0B (C UCIONb30BaHueEM GoTorpaduii).

2. OnpIThI 10 HAOTIOJEHUIO TETIJIOBOIO PACILIMPEHUS Fa30B.

3. OmnbITel 1O OOHAPYKEHUIO AEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBU:KeHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe nBMKeHME. PaBHOMEpHOE W HepaBHOMepHOe aBwkeHHe. Ckopoctb. CpenHsissi CKOPOCTh HpH
HEpPAaBHOMEPHOM JIBHKEHUHU. Pacder myTH U BpeMEHU JBUKECHMUS.

SIBiieHne nHEepLUMH. 3aKOH MHEpLMH. B3anMoaeiicTBUe Tel Kak MpUYrMHA U3MEHEHUSI CKOPOCTH JIBUKEHHUS Tel. Macca Kak
Mepa UHEpTHOCTH Teina. [InoTHocTh BemecTBa. CBsA3b MIIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €AMHUIIE 00bEMa BEUIECTBA.

Cuita Kak XapakTepucTHKa B3aumoneucTtBus Tenl. Cuiia ynpyroctd M 3akoH ['yka. M3mepenue cuibl ¢ ITOMOIIBIO
JUHAMOMETpA. SIBJIEHHE TATOTEHMS U cuila TshkecTr. Chila TSDKECTH Ha IpyTHX 1uianerax. Bec tena. HeBecomocts. Crioxkenue

CHJI, HallPaBJICHHBIX MO OJHOU npsiMoil. PaBHoaelcTByomas cui. Cuiia TpeHusi. TpeHne CKOJIbKeHUS U TpeHUE MoKosi. Tpenue
B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHue MexaHU4eCKOTO ABUKECHHUS Tela.

2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.

3. HaGmronenue siBleHUs HHEPITUU.

4. HabGmroneHne n3MEeHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUH TEl.
5. CpaBHEHHE Macc M0 B3aUMOACHCTBUIO TE.



6. Cro)eHue cuil, HalpaBJIEHHBIX MO OJJHOM MPSAMOH.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKCHUS (IIIApUKa B )KUIKOCTH, MOJICTTH SJICKTPUICCKOTO aBTOMOOMIIS U TaK
nanee).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa M0 HaKJIOHHOM MIIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTshKeHUs (iepopMaliin) Ipy>KUHbI OT MTPUIOKESHHOU CUJTBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIBI TPEHUSI CKOJIBKEHHS OT BEca TeJla U XapakTepa CONMPUKACAIOIINXCS
ITIOBEPXHOCTEMN.

JlaBieHue TBEPABIX TeJI, }KUIAKOCTEH U ra3oB.

vk wN

JlaBnenne. CriocoObl YMEHBIIICHUS U YBEIMYCHUS JAaBlieHus. JlaBiieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a OT o0bema,
TeMriepatypsbl. [lepenaya naBieHust TBEpABIMU TeJIaMHU, KUJIKOCTAMM U razamu. 3akoH Ilackand. [THeBMaTnueckue MalivHsbl.
3aBUCUMOCTD AaBJICHUS >KUIKOCTH OT TiyOuHbl. ['mapoctatudeckuil nmapanokc. Coodarommecs cocyasl. [ 'nipaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emumn u armocepHoe pamieHue. [IpuumHBI CyliecTBOBaHMs BO3AYNIHON 00o0nouku 3emiau. OnbiT
Toppuuennu. U3mepenrie atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JaBJI€HUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 n13MepeHus: aTMOC(HEpHOro J1aBJICHHUS.

JleiicTBHE KUJIKOCTH U Ta3a Ha MOTrPYKEHHOE B HUX Teslo. BrITankuBaromas (apxumenoBa) cuia. 3akoH Apxumena.
IImaBanue Ten. BoznyxormuiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmaromuecs CoCy/ibl.

['mnpaBnuueckuii npecc.

[IposiBieHue neicTBUs aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CUIIbI OT 00bEMA MOTPYKEHHON YaCTU TeJa U INIOTHOCTU KUIKOCTH.

o v A wN e



7. PaBEHCTBO BBITAJKHUBAIOIIEH CHUIIbI BECY BBITECHEHHOMN KUIKOCTH.
8. YCIOBHME IUIaBaHUA TEN: IUIABAHWUE WIHM IIOTPYKEHHE TEN B 3aBUCHMOCTH OT COOTHOIIEHHUS IUIOTHOCTEW Tena U
AKUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOHN B JKUAKOCTh YACTH TeJa.

2. OmnpeneneHre BBITAJIKABAIOLIEH CHIIBI, IEUCTBYIOIIEH HA TEJIO0, NOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEH CHIIBI, TEUCTBYIOIIEN HA TEJO B )KUIAKOCTH, OT MaCChI TEJIA.

4. OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJIIKUBAIOIIEH CUIIbI, IEUCTBYIOIIECH HA TEJIO B XKUIKOCTH, OT 00bEMa

NOTPYKEHHOM B KUJKOCTh YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.
5. KoHcTtpyupoBaHue apeomMeTpa Wiy KOHCTPYUPOBAHUE JIOAKU U ONPEIEIEHUE €€ IPY30II0AbEMHOCTH.
PaGora 1 MOIIHOCTb. JDHEPrusl.

Mexanuueckas padota. MOIIHOCTb.

[IpocTble MeXaHM3MBbI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCThb. [IpaBuno paBHOBecus pwlyara. [IpumeHeHue mpasuia
paBHOBecHUs pblyara K 0J0Ky. «30510Toe npaBuiio» mexanuku. Koaddumuent nmonesnoro nevicteus (nanee — KIIT/I) mpocthix
MexaHu3MOB. [IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHunanbHas sueprus. [IpeBpamnienue 0JHOro Bu1a MEXaHUYECKOW Y HEPTUH
B IpyTOi. 3aKOH COXPAHEHUS JHEPTUN B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomuel u onvimol.

1. Omnpenenenue pabOThI CUIIbI TPEHHUS [IPU PABHOMEPHOM JBUKEHUH TeJla MO0 TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. H3mepenue KII/] HakIOHHOM IIOCKOCTH.

4. W3ydyeHue 3aK0Ha COXPAHECHUS MEXAHUYECKON SHEPTHUH.
8 KJIACC



TenoBblie ABJICHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH CTPOEHUs BenlecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJI.
OnbITHI, TOATBEPKAAIOIINE OCHOBHBIE TIOJIOKEHHSI MOJIEKYIIPHOKMHETHYECKON TEOPHH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOro COCTOsIHUM BelecTBa. Kpucrammmyeckue u amopdusie Tena. O0bscHeHNe
CBOWCTB Ta30B, XKUJIKOCTEM M TBEPABIX TEJ HA OCHOBE MOJIOKEHUW MOJIEKYJIIPHO-KMHETHYECKON Teopur. CMauyMBaHUE U
KaWUISIpHBIE ABJICHUS. TEeIIoBoe paclIMPEHNUE U CKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABWXKEHUSA vacTull. BHyTpenHsisi sHeprus. CrnocoObl
W3MEHEHUs BHYTPEHHEH SHEpPruM: TeIUlonepeaya U COBeplIeHHe padoThl. Buibl Termsonepenadu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyYECHUE.

KonunuecTBo TemnoTsl. Y nenapHas TeI0EMKOCTb BeleCTBA. TernnooOMeH U TEIIOBOE PaBHOBECHE. Y PABHEHHE TEIIJIOBOTO
Oananca. [lnaBneHne M OTBEpJAEBAHHE KPUCTAJUIMUECKUX BELIECTB. YeNbHas TeIuloTa IuiaBieHus. [lapooOpazoBanue u
koHaeHcauus. Wcnapenue. Kunenwe. YnenbHas Temyiota napooOpa3oBaHUs. 3aBUCMMOCTh TEMIIEPATypbl KUIIEHHUS OT
aTMoc(epHOro aBJICHUS.

BrnaxnocTh BO3myXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Tpunuunel padotsl TemnoBbix apurareneil KIIJ[ tennoBoro asurarens. TemnoBble IBUraTeln U 3alluTa OKpPYKarOIIeH
Cpensl.

3aKOH COXPAaHEHMsI U IPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpauuu.

Habmonenne OpoyHOBCKOTO IBHKEHUSI.

Habmronenue nuddysumn.

HabGnronenue siBjieHUi cMaurBaHUs U KalIWJUTSIPHBIX SIBJICHUI.

Haboienue TemnoBoro pacmpeHust Ted.

M3MmeHeHre naBiieHus ra3a Npu U3MEHEHUN 00bEMa U HarpeBaHUU WITU OXJIAXKIACHUU.
[IpaBuna u3MepeHus TEMIIEPATYPHI.

Buap! Temonepenaymn.
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8. OxJaxJeHHe NMPU COBEPILICHUU PAOOTHI.
9. HarpeBanue mipu coBepiieHUH pabOThI BHEIITHUMH CHJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMUHBIX BEIIECTB.
11. HaGmrogeHue KumneHus.
12. HabGnrogeHue nocTosHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13. Moaenu TeroBbIX ABUTATENEH.
Jlabopamopnwie pabomul u onvimol.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbITHI 110 HAOIIOJICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEll.
OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HaArpeBaHUS WU OXJIAXKICHUS.
[IpoBepka rumoTe3spl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOW TpPYyOKe OT
TEMIIEPaTyphbl.
Hab6nronenue n3aMeHeHust BHyTpEHHEH SHEPTUU Tejla B pe3yJIbTaTe TeIionepenadn u padoThl BHEIIHUX CHIL
8. HccnenoBaHue siBJIeHUS TEIJIOOOMEHA TPU CMENTMBAHUU XOJOAHOM U TOpsiueii BOIBI.
OnpeneneHrue KOJIUYECTBA TEIJIOTHI, TMOJYYEHHOTO BOJONW MNpH TEIUIOOOMEHE C HarpeThiM METaUIMYECKUM
HAJIAHAPOM.
10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.
11. MccnmenoBanue npouecca NCapeHusl.
12. OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.
13. OnpeneneHne yAeabHOM TeIIOTHI IUIABJICHUS JIbJA.
JJleKTpUYeCcKre U MATHUTHbIE SIBJICHHSI.
DnekTpu3anus Tei. J[Ba poaa snekTpuuecKkux 3apsaoB. B3anmonecTBre 3apsykeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTD
CUJIbl B3aUMOJICUCTBHS 3aPSKEHHBIX TEJ OT BEJIMUUHBI 3aPSA0B U PACCTOSTHUSL MEXKAY TEIaMu).
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Onektpuyeckoe mnosie. Hanpssk€HHOCTH anekTpudeckoro mosisd. [IpuHimnm cyneprno3uuuu 3JIeKTPUYECKUX ToJiel (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu »sieKTpuyYecKuX 3apsioB. OJEMEHTapHbId snexkTpuueckuid 3apsia. Crtpoenune atoma. IIpoBogHukn u
IUBJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS DIEKTPHUYECKOTO TOKA. VICTOUHMKHM MOCTOSSHHOrO TOKa. JlercTBus
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUUECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuia Toka. OIJeKkTpuyeckoe HanpspkeHne. CONpOTUBICHUE MPOBOJHUKA. Y IEITBHOE
COIPOTHUBIICHUE BeniecTBa. 3akoH OMa Jii1a yyactka nenu. [lociienoBaTtenbHOE U mapauieibHOE COCTMHEHUE MTPOBOJHUKOB.

PaGota u MouHOCTh 23yieKTpuueckoro Toka. 3akoH Jxoyns—JleHma. OnexkTpuyeckue Iend W MOTpeOouTenu
ANEKTpUUECKoM sHeprun B ObITy. KopoTkoe 3ambikaHue.

[ToctostHHBIE MarHUTHI. B3anmoaelicTBUE MOCTOSIHHBIX MarHATOB. MarHutHoe moJsie. MarHutHoe moJie 3eMJIM U €ro
3HAYEHHE I )KU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MoJie AIEKTPUIECKOro Toka. [[pumMeHeHune 3neKkTpoOMariuToB B
TEXHUKE. [[eMCTBME MArHUTHOTO TOJS HAa MPOBOJHUK C TOKOM. ODJEKTPOJIBUIaTENb MOCTOSIHHOrO TOKa. Mcmosib3oBaHue
AJIEKTPOJIBUTATEIIEW B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel Dapages. SABnenue anexkTpoMaruuTHo nHAyKIuU. [IpaBumno Jlenma. Dnexrporenepatop. CrocoObl MOTyUEeHUS
ANEKTPUUECKOUN SHEPTUU. DNEKTPOCTAHIIMN Ha BO30OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apsSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMNA.

DIIEKTPOCTATUYECKAsk UHAYKIIUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.

[IpoBOTHUKM W TUAJIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIelCTBHS DIEKTPUIECKOTO TOKA.
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10. DJIEKTPUUYECKUN TOK B KUJIKOCTH.

11. ["a30BbIN pa3ps.

12. I3MepeHue cuiibl TOKa aMIepMETPOM.

13. MI3mMepeHne 3J1eKTpUUeCKOro HaNpsHKEHUST BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBJICHUM.

15. BzaumoieiicTBuE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOXXHOCTH pa3/iesICHUsI MOJIOCOB MarHuTa.

17. MonenupoBaHrue MAarHUTHBIX TTOJIEH MOCTOSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MaruuTHOE MoJie TOKAa. DJIEKTPOMAarHur.

20. JleficTBME MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATEb TOCTOSTHHOTO TOKA.

22. VccnenoBanue SBJICHUS JIEKTPOMArHUTHON WHTYKIIUH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTb HaITPaBJICHUS MHIYKIIMOHHOT'O TOKA OT YCJIOBUM €ro0 BOBHUKHOBEHHS.

25. DJIEKTPOTreHepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OnbITeI IO HAOJIOACHUIO JICKTPHU3ALMH TEJI MHIYKIIUEH U ITPU CONMPUKOCHOBEHUH.

HccnenoBanue aelicTBUS JIEKTPUUECKOTO OISl HAa MPOBOJIHUKH U JUDJICKTPUKH.

Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON LIETTH ITOCTOSHHOTO TOKA.

N3mepeHue u perympoBaHue CUiIbl TOKA.

N3MmepeHue u perympoBaHue HaMPSKEHUS.

Uccnenoanne 3aBUCUMOCTH CHJIbI TOKA, UAYILETO Yepe3 PEUCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha

pesucrope.

7. OnbITHI, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTUBIICHUSI MPOBOJAHUKA OT €r0 JJIMHBI, MIIOMIAIN
MOINEPEYHOr0 CEYEHUS U MaTepuaa.
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8. IIpoBepka mpaBuiia CIIOKEHUS HANPSHKEHUH TTPU TTOCJIEN0BATENIBHOM COCIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiIa JUIsl CUIIBI TOKA MPU MapajuieIbHOM COEIUHEHUN PE3UCTOPOB.

10. Onpezenenne padoThl MEKTPUYECKOTO TOKA, HAYLIETO YEPE3 PE3UCTOP.

11. OnpenesieHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEIIEMON Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIaMIIOUKY, OT HANPSHKEHUS HA HEM.

13. Onpenenenne KII/[ narpeBarens.

14. UccnenoBaHne MarHuTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MarHUTOB.

15. I3ydyeHue MarHuTHOTO MOJIsl MIOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUH U Pa3/ICICHUU.

16. MccnenoBanue AEMCTBHS IIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aUMOJICUCTBUSL KATYIIKH C TOKOM U MarHuTa OT CWJIbl TOKa U
HaIpaBJICHUS] TOKA B KaTYIIKE.

18. I3yueHue AeicTBUSI MArHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBanue u nzydeHue padoThl 3JEKTPOIBUTATEIIS.

20. U3mepenue KII/] anexkTpoaBuraTenbHON yCTaHOBKH.

21. OnBITBl 1O HWCCIIEIOBAHUIO SIBICHUS SJEKTPOMATHUTHOW HMHAYKIUHU: HCCIECIOBAHUE W3MEHEHUM 3HAYCHHS U
HaIpaBJICHUS] UHIYKIIMOHHOTO TOKA.

9 KIIACC

Mexanuyeckue siBJICHU.

Mexannueckoe aBwxeHuEe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
PaBHOMepHOE npsIMONMHENHOE IBHKeHUE. HepaBHOMEPHOE NpsMOIIMHENHOE ABMKEeHHE. CpeaHsiss U MIHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUYKCHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMosinHelHOe nBmkeHne. CBoboHoe manenue. OnbiTel [ anumest.

PaBHOMepHOE JnBUKEHHME MO OKpyxkHOCTH. llepron m yacrora oOpaumieHusi. JIluHeliHas W yrjioBasi CKOpPOCTH.
LleHTpOCTPEMHUTENBHOE YCKOPEHUE.

[Tepsoiit 3akoH HetoTroHa. Bropon 3akoH Hetorona. Tperuit 3akoH HeroToHa. [IpuHUIMn cynepno3uuyu Cuil.



Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTrUe BUAbI TPEHUS.
Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe cBOOOIHOTO naaeHus. JBmkenue mianet Bokpyr CounHIa.
IlepBas kocMHuueckas CKOpocTb. HEBECOMOCTD U Ieperpy3KH.
PaBHoBecue maTepuanbHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tema ¢ 3aKpEIJIEHHOW OCHIO
BpamieHus. MoMmeHT cuibl. LIeHTp TsxecTH.
Nmnynbce Tena. U3MeHenne umityinbca. IMITyibe CUiibl. 3aKOH COXPaHEHHS UMITYJIbCa. PEaKTUBHOE JIBUXKEHUE.
Mexanunueckas pabota u MOIIHOCTh. PabGora cun Tsbkectdu, ynpyroctv, TpeHUs. CBsi3b SHEpPrMM U PabOTHI.
[loTeHnManbHass J>HEPrUsl Tejla, MOAHATOTO HAJ IOBEPXHOCTHIO 3eMid. lloTeHumanbHas >SHEPrus CKAaTOM NPYKHUHBL
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aAKOH COXPAHEHMSI MEXaHUYECKOW SHEPTHUH.
Jemoncmpayuu.
Habnronenne MexaHnuecKoro JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHEHUE IMyTEW U TPACKTOPUIN JBU>KEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTENIBHO Pa3HBIX TEJI OTCUETA.
N3mMepeHne cKkOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBUKEHUSI.
Hccenenosanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKCHUS.
HabGnronenue nBuXeHUs Tela 1Mo OKPYKHOCTH.
HabnrogeHne MexaHWYecKUX SBJICHHM, MPOUCXOIAIIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBU’KEHUH OTHOCHTENIbHO KaOuHeTa (DU3UKU.
3aBUCHUMOCTh YCKOPEHUS T€Ia OT MAcChl TeJIa U IEUCTBYIOILIEH Ha HETO CUJIBI.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEIL.
9. M3MeHeHune Beca Tena Npu yCKOPEHHOM JBHXKEHUH.
10. [lepenaua nmmyJsibca npu B3aMMOJICVCTBUN TET.
11. [IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICHCTBUU TEll.
12. CoxpaHEeHHUE UMITYJIbCA TPU HEYNIPYTOM B3aUMOJICHCTBUHU.
13. CoxpaHeHHe UMITYJIECa TP a0COFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
14. HabnrogeHne peakTUBHOTO ABUKEHHUSI.
15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM MaJICHUU.
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16.

CoxpaHeHHe MEXaHUYECKOU OHCPI'UHU IIPpU ABUIKCHUU TCJIA 110/ I[CﬁCTBPIGM IIPY>XHUHLI.

Jlabopamopnwie pabomul u onvimol.

1.

v wN
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10.

11.

KoncTtpyupoBanue Tpakrta A pa3roHa U JalbHEHUIIEro paBHOMEPHOTO ABMXKECHUS IIAPUKA WITH TEICHKKH.
Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpyCKa WK JBMKEHUS IIApUKA 10 HAKIIOHHON TUTOCKOCTH.
OmnpeneneHre yCKOPEHUS Tella PU PaBHOYCKOPEHHOM JIBUKCHHH 10 HAKIIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCMMOCTHU IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHON CKOPOCTH.
[IpoBepka rumoTessl: €ciu MpH PaBHOYCKOPEHHOM ABM)KCHUU 0€3 HadajJbHOW CKOPOCTU IyTH OTHOCSTCS Kak psif
HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHH OJMHAKOBBHI.

WccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHSI OT CUJIbl HOPMAJIHOTO JaBJICHUS.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBIKEHUH Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
Omnpenenenne pabOThl CUIIBI YIPYTOCTH MPH MOABEME TPy3a C UCHOIB30BAHUEM HEMOJBHKHOTO M TIOJBHKHOTO
0JIOKOB.

N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Mexanndeckue K0JIe0AHUs ¥ BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUI: MTEpUOI, YaCTOTa, aMILIUTy1a. MareMaTuyecKuii u
NpYXUHHBINA MasTHUKU. [IpeBpallienne s3Hepruu npu KojaedaTeaIbHOM ABUKEHUU.

3aryxatomue konebanus. BeiHy)aeHHbIie kKoneOanus. Pesonanc. Mexannueckre BoHbI. CBONWCTBA MEXaHMYECKUX BOJTH.
[IpononpHbIE U ONEPEYHBIE BOJHBL. [[1TMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHuss. MexaHn4ecKrue BOJIHbI B TBEPAOM TEJE,
CEMCMUYECKHE BOJIHBI.

3ByK. ' pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxeHue 3Byka. MHGpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1.
2.
3.

Habmonenue xonebanuii Tei noa JeHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habutoienue xosebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HabitoieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.



4.
5.
6.

PacnipocTpanenne npoAoabHbIX U MONEPEYHBIX BOJIH (HA MOJEINN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHU PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

A A

7.

Omnpenenenre 4acTOThI U Meproia KojieOaHUN MaTEMaTHYECKOTO MasTHUKA.

Omnpenenenre 4acToThl ¥ Mepuo/ia KoueOaHuil MPYKUHHOTO MasTHUKA.

HccnepoBanue 3aBUCUMOCTH NIEPHO/IA KOJIEOAHH MOABEIIEHHOTO K HUTHU Tpy3a OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTY NIEPHOJ1a KOIEOaHUI MPYKUHHOTO MAasgTHUKA OT MAcChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEpHOJa KoJieOaHH rpy3a, HOJBEUIEHHOTO K HUTH, OT MacChl Ipy3a.

OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD IIEpr0/1a KOoJIeOaHUM IPYKUHHOTO MasiTHUKa OT MacChl Ipy3a U )KECTKOCTH
MPY>KUHBI.

N3mepenne ycKopeHusi CBOOOIHOTO NaJeHUS.

BﬂeKTPOMaFHI/ITHOB moJi€ 1 3JICKTPOMATrHUTHBIEC BOJTHBI.

DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3NIEKTPOMArHUTHBIX BOJH. [1Ikana sneKTpoMarHuTHbIX
BOJIH. Mcrionp30BaHueE 371€KTPOMAarHUTHBIX BOJIH 11 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1.
2.

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH.
BosHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomuel u onvimol.

1.

N3yueHune CBONCTB AIEKTPOMATHUTHBIX BOJH C MOMOIIbI0 MOOMIIBHOTO Tele(oHa.

CBeToBbBIE SIBJICHUS.
JlyueBass monenb cBera. Mcrounuku cera. IIpsimMonuueliHoe pacnpoctpaHeHue cBeta. 3atMeHust ConHua u JIyHBI.
Otpaxenue cBeta. [Tnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

HpCHOMJIeHI/IC cBeTa. 3aKoH MNpCIOMJICHUA CBCTA. [TonHoE BHYTPCHHEC OTPAXKCHHUC CBCTA. HMcnonap3oBaHuEe MOJIHOTO
BHYTPCHHEI'O OTPAXXCHUA B OIITHYCCKHUX CBETOBOJAX.



JIunza. Xox nydeit B nuH3e. OnTudeckas cuctema (oroanmapara, MUKPOCKOIIa M TelecKomna. a3 kak ontuyeckas
cucteMa. banm3opyKocTh U JanbHO30PKOCTb.
Pasnosxxenue 6enoro csera B criekTp. OmnbiTel HpioToHa. CrioskeHue CeKTpaibHbIX IBETOB. Jlucepcus cBeTa.
JHemoncmpayuu.
[IpssMoNMHEHOE PacIpPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
OnTuyecknii CBETOBOJ.
Xox mydei B coOuparonieit JnHs3e.
XoJ1 Ty4er B pacCEUBAIOIIECH JIMH3E.
[Tonyuenue n300paxxeHUi ¢ TOMOUIBIO JTUH3.
[Ipunuun aeiicTBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.
10. Moaens riiasa.
11. PaznosxeHue 0enoro cBera B CHEKTP.
12. [lonyyenue 6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

W O N o uv kAW R

Jlabopamopnsie pabomul u onvimol.
Hccnenosanne 3aBUCUMOCTH yTIJIa OTPAKEHUS CBETOBOTO JIyda OT yTJia MaJICHHUS.
N3yuenune xapakTepuCTUK N300paKeHNs MPEeAMETa B TUIOCKOM 3epKaJie.
Hccnenoanue 3aBUCUMOCTH yTJIa MPETOMIIEHUSI CBETOBOTO JIy4a OT yTila MaJ€HUs Ha TPAHULIE «BO3TYX—CTEKIIO».
[Tonydenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JINH3BI.
Onpenenenre GOKYCHOTO PAaCCTOSHUS U ONITUYECKOM CHIIbI COOMPAIOIEH JTUH3BI.
OMBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.
7. OmBITHI O BOCIIPHUATHIO 1[BETA MPEAMETOB MPU WX HAOIIOIEHUN YePe3 IIBETOBBIC (PHIIBTPHI.
KBanToBbI€ IBJICHUS.

A A e



OmneiTel Pezepdopaa u nnanerapuast Mmojenb aroma. Mojens atoMa bopa. Mcmyckanue U moToeHne CBeTa aTOMOM.
KBanTel. JInHelHyaTsie CIEKTPBHI.

PannoaktuBHOCTh. AJbda, 6eTa- U ramma-uznydenus. CTpoeHre aTOMHOTO sijipa. HykioHHas MOeNb aTOMHOTO sipa.
N3otomnsl. PannoakTuBHbIe npeBpaienus. [lepuon nonypacnana aTOMHBIX sIED.

SAnepHble peakuny. 3aKOHbI COXPAHEHUS 3apsiJ0BOTO U MACCOBOIO YKCEN. JDHEPIUsl CBSA3U aTOMHBIX sziep. CBsA3b MaccChl
v Hepruu. Peakuuu cuHTesa u neneHus saaep. Mcrounuku sHeprun CosHLA U 3BE3].

AnepnHas sHepreTuka. [[edicTBUsA paguOaKTUBHBIX W3IyYEHUN HA JKUBBIE OPTraHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexTpsl pa3IM4YHbIX Ta30B.

3. Cnektp Bomopoa.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUYECHUN.

6. Perucrpanus nsirydeHus! NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HabnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnegoBanue TpeKOB: U3MEPEHUE PHEPTUU YACTHIIBI IO TOPMO3HOMY Iy TH (110 (hoTOorpadusim).

3. W3mepenue pagnoakTuBHOIO (oHa.

IHoBTOpUTEIBLHO-00001AIOINI MOYJIb.

[ToBTOpUTENTHEHO-0000MIAIOIINI MOTYIh PEHA3HAYEH JIJII CUCTEMATU3AIMKA U 0000IIEHNS TPEIMETHOTO COICPKAHUS U
OMbITa JEATEIBHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TakXKe JUIsl MOJITOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHy M0 (PU3HKe JIsi 00y4aroImmXcsl, BERIOPABIINX 3TOT yUeOHBIN MpeaMeT.

[Ipn W3yyeHUM NAHHOTO MOAYJS PEATU3YIOTCd M CUCTEMATU3HPYIOTCS BUABI JEATEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecrieunBaeTcs JOCTHXKEHUE NPEIMETHBIX M METANpeAMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB OO0yuYeHUs, (opMuUpyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB MCCIEAOBAHUS SIBIICHUI NPUPOJbl U TEXHUKH, OBJIAJICHUE



YMEHUSIMU OOBSCHATh (PU3NUYECKUE SIBIICHUS, IPUMEHSSI TIOJIyYCHHbIC 3HAHUS, pellaTh 3a/la4d, B TOM YHCJIE KaueCTBEHHbBIC U
AKCIIEPUMEHTAJIBHBIE.

[IpyHIMOUATBEHO JAESATEILHOCTHBIM XapakTep MaHHOTO pasliefla peaausyercss 3a CYET TOro, 4To oOydarouuecs
BBITOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPEAJIAraeTcs:

HA OCHOBE TOJIYYCHHBIX 3HAHUM PACIO3HABATh U HAYYHO OOBSACHATH (PU3WYECKUE SBIICHUS B OKPY KaIOIIEeH MPUPOE U
[IOBCEJHEBHOM KU3HU;

HCIIOJB30BaTh HAYYHBIE METO/IbI UCCIICIOBAHUS (PU3UYECKUX SIBJIICHUI, B TOM YUCJIE 711 TPOBEPKU TUIIOTE3 Y MOTYUYEHUS
TEOPETUYECKUX BBIBOJIOB;

OOBSACHSITH HAyYHBIE OCHOBBI HanOOJE€e BaXKHBIX JIOCTHKCHUI COBPEMEHHBIX TEXHOJIOTHM, HampuUMep, MPaKTUYECKOro
HCIOJIb30BaHUsl PA3JIMYHbIX UCTOYHUKOB SHEPIrHMM HA OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB
SHEPTHUH.

Kaxxnasg u3 TeM HaHHOTO MOAYJS BKJIIOYAET 3KCHEPUMEHTAIBHOE HCCle0OBaHuEe 0000Iarolero xapakrepa. Moaynib
3aBepIlaeTcs MPOBEACHUEM TUATHOCTUYECKOM U OLIEHOUYHOM pabOThI 32 KypC OCHOBHOT'O OOIIEro 00pa3oBaHUs.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HBy‘IeHI/IC (1)I/ISHKI/I Ha YPOBHC OCHOBHOIO O6HICFO 06p330BaHI/ISI HaIlpaBJICHO Ha OOCTHKCHHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p2130BaTeJ'ILHBIX PE3YJILTATOB.

B pesynbrare uzyueHus: pU3MKU Ha ypOBHE OCHOBHOT'O 0OHIEro o0pa3oBaHus y oOy4aromierocss OyayT c)opMHpPOBaHbI

cleayromue JMIYHOCTHBIC PE3YJIbTAThI B HaCTH:!

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE UHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN (hM3HUECKOM HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYXJEHWU OOIECTBEHHO 3HAUYUMBIX M ATUUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTIKEHUN (PU3UKH;

- OCO3HAHUE BAXKHOCTU MOPAIBHO-ITUYECKUX ITPUHIIUIIOB B AEATEIIBHOCTU YYEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIPUSTHE OACTETUUYECKUX KayecTB (PU3MYECKOM HayKu: €€ TapMOHMYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUMA:

- OCO3HAHUE MEHHOCTU (U3MUECKON HAYKU KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHA,
BAKHEHUILIEN COCTABJIIOLIEH KYJIBTYPHI;

- pa3BUTHE HAY4YHOI JII0O03HATEILHOCTH, HHTEPECa K UCCIE0BATEIbCKOMN 1eATeIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS U IMOIUOHAIBHOTO 0JIATOINOJIY YU

- OCO3HAaHHME IIEHHOCTH 0e30macHOro o0Opa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAKHOCTH TIPABUII
0e30MacHOro0 MOBEAECHUS HAa TPAHCIOPTE, HAa JOPOrax, C JJIEKTPUUECKUM U TEIUIOBBIM OOOPYIOBaHHEM B JTOMAIIHUX
YCIOBUSIX;

- c(opMUPOBAaHHOCTH HAaBBIKA peIIEKCUU, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TAKOTO K€ MpaBa y IPyroro 4ejioBeKa;



6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Y4YacTHE B PEIICHHUH MPAKTHUYECKHUX 3a/ay (B paMKax CEMbH, 00pa30oBaTEIbHOW OpraHu3alu, ropoaa, Kpas)
TEXHOJIOTHUECKON U COIMAIbHOM HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHU;

- UHTEpEC K MPAKTUYECKOMY U3YUeHHIO ITpodeccuil, CBI3aHHbBIX ¢ (PUUKON;

7) 3K0JI0THYECKOTr0 BOCITUTAHUS:

- OpUEHTalMs Ha MPUMEHEHNE (PU3NUECKUX 3HAHUM AJIs pelieHus 3a7a4d B 00JaCTH OKpY>KaroIIen cpeibl, IITAaHUPOBAHMSI
MOCTYIIKOB M OLEHKH X BO3MOYHBIX MOCJIEICTBUM JJIs1 OKPYKAIOLIEN CPeIbl;

- 0CO3HaHHUE II00AIBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MMyTEU UX PELICHUS;

8) ajanTanuu K M3MEHAIIUMCS YCJIOBUAM COLUAJBHON U PUPOAHOM CPebI:

- MOTpeOHOCTh BO B3aUMOAECMCTBUM IPH BBINOJHEHUU HCCIECJOBAHUM U MPOEKTOB (PHU3MUECKON HalpaBICHHOCTH,
OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JeATEIbHOCTD;

- TOTpeOHOCTHh B (POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM 4yucie (HOPMYJIUPOBATh UIEH, TOHATHUS, TUTIOTE3bI O (PU3UUECKUX
00BEKTaX M SIBJICHHSIX

- oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEN B 00J1aCTH (DU3HUKY;

- IJTAHUPOBAHUE CBOETO PAa3BUTHUSA B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUM;

- CTpEeMJICHHWE aHAJIM3UPOBATh M BBISABIATH B3aMMOCBA3M MPUPOABI, OOIIECTBA M SKOHOMHUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OLICHKA CBOMX JEUCTBUH C YUETOM BIMSHHS Ha OKPYKAIOIIYIO CPEly, BO3MOXKHBIX IIOOAIbHBIX MOCIEACTBUMA.

METAINPEAMETHBIE PE3YJIBTATHI

B pesynbrate ocBOoeHUs MporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro oopa3oBaHus y oOydaromierocs OyayT

chopMHUpPOBaHbl MeTamnpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONIME [O3HABaTEIbHbIE YHUBEpCAIbHbIE y4eOHbIE AEHCTBUS,
KOMMYHHKATHUBHbIE YHUBEpCAIbHbIE YUEOHbIE IEHCTBUS, PEryISITUBHbIC YHUBEPCAIbHBIC YUEOHbIE IEHCTBUSI.

Ilo3naBaTeqbHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUSA



Ba3oBble Jijornueckue a1eiicTBUA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIIMU, OCHOBAHUS JUIsl 000OIIEHUS U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMbIX (paKTaxX, JAHHBIX U HAOIIOJIEHUAX, OTHOCSAIIUXCS K
(U3UYECKUM SIBIICHUSIM;

BBISBJISITh NIPUYUHHO-CJICACTBEHHBIC CBSI3M MPU M3YYEHUU (PU3MUECKUX SIBICHUM M MPOIIECCOB, JIEJIaTh BHIBOABI C
UCIIOJIb30BAaHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIFOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3MUECKHUX
BEJINYUH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus yueOHOM (u3mdeckoi 3amaun (CpaBHEHHE HECKOJIBKUX BapHaHTOB
pelieHusi, BBLIOOp HauboJiee MOXO0ISIIET0 C YUETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS:

HCITOJIb30BaTh BOIIPOCHI KaK UCCIIEI0OBATEIILCKUM HHCTPYMEHT TIO3HAHMS;

IIPOBOJIMTH 10 CAMOCTOSTEIFHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECIOXKHBIN (DU3NUECKUN SKCIIEPUMEHT, HEOOJIbIIIOE
HCCIeI0BaHNEe (PU3NUECKOTO SIBIICHHUS,

OIICHWBATh Ha NPUMEHUMOCTh M JIOCTOBEPHOCTH HWH(OpMAIMIO, TONYYECHHYI0 B XOJI€¢ HCCJICIOBAHMS WIIN
AKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyIupoBaTh O0OOOIIEHHMS M BBIBOJBI 1O pe3ysbTaTaM IMPOBEAEHHOTO HAOJIOJACHUS, OIIBITA,
HCCIIC/IOBAHHS;

IIPOTHO3UPOBATh BO3MOYKHOE JlaIbHEHIIIee pa3BUTHE (PU3UIECKUX MTPOIIECCOB, a TAK)KE BBIIBUTATH MTPEANOI0KEHUS 00
UX PA3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTH PA3JIMYHBIE METOJIbI, HHCTPYMEHTBI U 3alIPOCHI IIPH MOUCKE U 0TOOpE MH(MDOPMAITUHU WIIH JAHHBIX C YYETOM
peAJIOKEHHON y4eOHOM (pU3NIeCcCKOM 3a/1auu;
aHAJIU3UPOBaTh, CHCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIMIO PA3JIMYHBIX BUJIOB U (OPM MPEACTABICHUS;



CaMOCTOSTENIbHO BbIOMpATh ONTUMAIbHYIO (OpMY MpeACTaBlICHUs MHPOPMAlUM U WUIUTIOCTPUPOBATH pEIlacMbie
3aJla4y HECJIOKHBIMU CXEMaMH, AUarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIUSIMH.

KOMMyHHKaTI/IBHLIe YHUBEpPCAJIBHBLIC yqeﬁﬂble HeﬁCTBHﬂZ

B XOJIe 0OCY>KJeHUsl yueOHOro Marepuaia, pe3ysibTaToB J1abOpaTOpHBIX padOT M MPOEKTOB 3a/laBaTh BOIPOCHI MO
CYyIIECTBY OOCYXJlaeMOM TeMbl M BbBICKA3bIBaTh MWJICH, HAIICJICHHbIE HA pEIICHHUE 3aJayd W MOJJep>KaHue
OJ1arokenaTeaIbHOCTH OOIICHHUS,

COTIOCTABIIATh CBOM CYXKIEHHUS C CYXIACHUSMHU JPYTUX YUACTHUKOB JHAIIOTA, OOHAPYXKUBATh Pa3INUUE U CXOJCTBO
MO3HUIIUM;

BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

myOJIUYHO MPEACTABISTH PE3YIbTAThI BHITOJIHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOEKTA);
MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYyAIbHOW PAaOOTBHI TIPH PEIICHUH KOHKPETHOU
(dusnueckon NpoOIeMbl;

MPUHUMATH 1€ COBMECTHOU JEATEILHOCTH, OPTaHW30BBIBATh JICUCTBHS MO €€ JOCTIKCHUIO: PACTIPEACIISATh POJIH,
00CyX/1aTh MPOIIECCHI U PE3YJIHTATHl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJIHATH CBOIO YaCTh paOOThI, IOCTUTAsi KAUECTBEHHOTO PE3yJIbTaTa IO CBOEMY HAIIPABJICHUIO M KOOPJAUHUPYS CBOU
JEUCTBUS C APYTUMH YJIeHAMH KOMaH/IbI;

OIICHWBATh KA4e€CTBO CBOETO BKJIaJa B OOMMH MPOMYKT MO KPHUTEPUSM, CAMOCTOSATEIHLHO C(HOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX AJIs PEIICHUs] PU3NUECKUX 3HAHUI;
OpUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAX MPHUHATHUS pElIeHUN (MHAUBUAYAJIbHOE, MPUHATHE PEIICHUs B TPYIIIE,
MIPUHATUE PELICHUN TPYIIIOi);



CaMOCTOSITEJIBHO COCTABJIATH AJITOPUTM pELICHUS (PU3NYECKOW 3aJaud WM IJJaHa MCCIENOBaHUS C Y4ETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MPEJIaraéMble BapUaHThl PEIICHHIA;
7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHbIN NHTEJIEKT:

NaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEIJIararh IjlaH €€ U3MEHECHMUS;

OOBSCHATh MPUYUHBI JOCTUKEHUS (HETOCTHXKEHUS) Pe3yJbTaTOB JEATEIbHOCTH, AaBaTh OLIEHKY HNPUOOPETEHHOMY
OTIBITY;

BHOCUTbH KOPPEKTHUBBI B AESATEIBHOCTD (B TOM YHCIIE€ B XOJ] BBIMOIHEHUS (PU3MUECKOTO UCCIIETOBAHMS UM MIPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITEJIbCTB, U3MEHUBIIUXCS CUTYAllUN, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUIM;

CTaBUTh C€0s Ha MECTO JPYroro 4ejaoBeKa B XOZAE CIOpa MM JUCKYCCHHM Ha HAay4yHYH TEMY, IOHMMATb MOTHUBBI,
HaMEPEHUS U JIOTUKY JIPyTOro;

MIPU3HABATh CBOE MPABO Ha OIIMOKY MPU pEeIICHUN (PU3HUECKUX 3a]1a4 WU B YTBEPKJICHUSAX Ha HAYYHbIE TEMbI U TAKOE
e IIpaBo Jpyroro.

HPEIMETHBIE PE3YJIbTATBI

K xoH1y 0Oydenus B 7 kjiacce npeaMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpaXxkaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaroumxcsi yMEHUM:

UCIIOJIB30BaTh TOHATHSA: (U3MYECKUE W XHMHYCCKHE SIBJICHHS, HAOJIOJCHHE, DKCIICPUMEHT, MOJCHb, THUIIOTE3a,
eAVHUIBI  (DU3UYECKUX BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHMsI BelmiecTBa (TBEpPIOE, KHUAKOE,
ra3zoo0pa3Hoe), MEXaHU4YeCKOe JBWKEHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, NPSIMOJMHEHHOE), TPaCKTOPHs,
paBHOJICUCTRYIOIAs cuiia, nedopmanus (yrnpyras, IiacTUH4ecKasi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

pasnuyath sBiaeHUA (Auddy3us, TEIIOBOS NBMKCHUE YaCTHII BEIIECTBA, PABHOMEPHOE JIBM)KCHHE, HEPABHOMEPHOE
JBYDKEHUE, WHEPIUS, B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TEJ C 3aKPETUIEHHON OCBHIO BPAIICHUS, Mepeaadya
JaBJCHUST TBEPABIMU TEJIaMH, JKUIKOCTAMH WM Ta3aMH, aTMOC(EpHOE MaBJICHHWE, TJIaBaHUE TeJ, MPEBpaICHUSI



MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB MU HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE
duznyecKoe sBICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B TOM uucie (hU3nueckue
SABJIEHUS B IPUPOJIE: MPUMEPHI ABUKEHHUS C PA3JTUYHBIMU CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOJIE, JEHCTBUE CUIIBI
TPEHUS B MPUPOJI€ U TEXHUKE, BIUSIHUE aTMOC(EPHOTO IaBJICHUSI HA )KUBOW OpraHU3M, TUIaBaHUE PhIO, phlUard B TeJe
4eJi0oBeKa, IPU 3TOM MEPEBOUTh MPAKTHUUECKYIO 33]]auy B yUeOHYI0, BBIACIAT CYIIECTBEHHbIE CBOICTBA (IPU3HAKH)
(pU3HYECKUX SBICHMIA;

ONKCHIBATh M3YUYEHHBIE CBOMCTBA TEN U (PU3MUECKHUE SBJICHHS, UCIONb3Ys (PU3NYECKHE BETUUYHMHBI (Macca, 00BbEM,
IUJIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHJIa YIIPYTOCTH, CWJIA TSKECTH, BEC Teja, CUila
TpEHUs, 1aBJIeHHE (TBEPAOIO Tea, )KUJIKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUila, MEXaHU4ecKasi padoTa, MOIIIHOCTb, IIEYO
CUJIbI, MOMEHT CHJIbI, KOA(PPUIIMEHT MOJE3HOTO JEHUCTBUS MEXaHU3MOB, KHUHETUYECKAsl U MOTECHLHUAIbHAS SHEPTHUS ),
MIpU ONMKMCAHUM MPABUJIBHO TPAKTOBATH (PM3MUECKHUI CMBICI MCIOJIb3YEMbIX BEIMYMH, UX O003HAUEHUS W €IMHUIIbI
(U3HUECKUX BETMYNH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOILIME JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMH BEJIMYMHAMU,
CTPOUTH TpaUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKHE SIBJICHUS U TPOLECCHI, UCIOIb3YsI MPaBUIIA CIOKEHUS CUl (BOJIb OJJHOU
npsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena, MpaBuiIo paBHOBECHs pbiuara (0J10Ka), «30J0TO€ MPABUIION»
MEXaHUKH, 3aKOH COXpPaHEHUSI MEXaHMYECKOW 3HEPruu, MpU 3TOM JaBaTh CIOBECHYI (POPMYIMPOBKY 3aKOHA U
3aIMChIBATh €70 MaTEMATHYECKOE BBIPAKEHHUE;

OOBSCHATh (U3NYECKUE SBJICHUS, TMPOLECCHl M CBOWCTBA TN, B TOM YHUCIE M B KOHTEKCTE CHUTYyalUil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1-2
JIOTUYECKHUX IIaroB C OMopod Ha 1—2 H3yYeHHBIX CBOWCTBA (DU3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemath pacué€THble 3a1a4u B 1—2 1eicTBUs, UCTIONB3YsI 3aKOHBI U (POPMYJIBL, CBS3bIBAIOIINE (PU3NUECKHUE BEIMYMHBDIL:
Ha OCHOBE aHaJIh3a yCJIOBUS 3a/lauM 3alHUChIBaTh KPATKOE YCIOBUE, OJCTABIATh PU3NUECKUE BEIMIMHBI B (HOPMYIIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIAHHbIE, HEOOXOAMMBIC I peLIEeHUs 3a7ad, OLEHUBATH
PEATUCTUYHOCTD NOJy4eHHON (DU3NYECKON BEJIMUMHBI;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (GU3NIECKUX METOJIOB, B OTIMCAHUH HCCIICAOBAHUS
BBIJICTISITh TIPOBEPSieMOE MPENAINoyioKeHne (TUMOTe3y), pa3nuyaTh U HHTEPHPETUPOBATH MOJNYUYEHHBIM pE3yNbTar,
HAXOIUTh OMIMOKU B XOJI€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 PE3yIbTaTaM;

NPOBOJIUTH OIBITHI O HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU (DU3MYECKUX CBOHCTB Tel: (HOPMYIHpPOBATH
TIpoBepsieMbIe TPETIOI0KEHHUS, COOUPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, 3alUCHIBATh XOJ[ OIBITA
(opMyIMpPOBATH BBIBOJIBI;

BBITIOJTHSATH IPSIMBIC U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl TeNa, 00bEMa, CHIIBI M TEMIIEPATYPhI C UCIIOJIb30BAHUEM
AaHAJOrOBBIX W LHU(PPOBBIX NPUOOPOB, 3alMUCHIBATh MOKa3aHWs NPUOOPOB C YYETOM 3alaHHOM aOCOJIOTHOMU
HOTPELIHOCTHA U3MEPEHUI;

IPOBOJUTH HUCCIIEJOBAHME 3aBUCHUMOCTH OAHON (U3UYECKOM BEIUYMHBI OT JIPYTOM C HCIOJIb30BAHUEM MPSMBIX
M3MEpEeHUil (3aBUCHMOCTH TYTH PAaBHOMEPHO [BIIKYIIErOCsS Tela OT BPEMEHH IBMKCHHS TeNa, CHIBI TPEHUs
CKOJIBKEHUSI OT Beca Tella, KauecTBa 00paOOTKU MOBEPXHOCTEH TEN M HE3aBHUCHMOCTH CHJIBI TPEHHUS OT ILIOLIAAN
COTIPUKOCHOBEHUS TE€J, CUIIbI YIIPYTOCTH OT YAJMHEHUS TPYKUHBI, BHITAKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM
YacTH TeNa U OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO TOTPYKEHO
TEJIO, YCJIOBUM IJIaBaHUS TeJN, YCIOBHM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B IUIAHUPOBAHUU YUEOHOIO
WCCJIEIOBaHMsI, COOMpPATh YCTAHOBKY W BBITIONHSATH W3MEPEHUs, CIenys MpeaoKEHHOMY IUiaHy, (UKCHpOBAThH
pE3yNIbTaThl MOTYYCHHON 3aBHCUMOCTH (PM3WYECKUX BEIMYMH B BUAC MPEJIOKECHHBIX TAONUIl U TPapUKOB, JETIaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBAHMS;

MPOBOANTH KOCBEHHbIE M3MEPEHHs (U3NYECKUX BEIUYUH (IIOTHOCTh BEIIECTBA JKUIKOCTH M TBEPJOTO Teja, CHJia
TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/1yXa, BHITAJIKUBAIOIIAs CUJia, AEHCTBYIOIIAs HA MOTPYXEHHOE B )KUJIKOCTh TEJNO,
KOA(PPUITUEHT TOJIE3HOTO JEHCTBHS MPOCTHIX MEXAaHU3MOB), CIEIYs MIPEIJI0KECHHOW HHCTPYKIIMH: TIPU BBIMTOJTHEHUN
U3MEPEeHH cOOUpaTh SKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAYCHUE NCKOMOM BEIMYHHBI;

coOI01aTh MIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIpH paboTe ¢ 1ab0paTOpHBIM 000PYT0BAHHUEM;

yKa3blBaTh TPUHIMIBI JIEHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHl, TEPMOMETP, JAUHAMOMETD,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOJABIKHBIN 070K, HAKIIOHHAS TJI0CKOCTH;



e XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YUECHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOI Ha MX OMUCAHUS
(B TOM 4MCII€: MOAUITHAKY, YCTPOKWCTBO BOAOIIPOBOJIA, THIPABIMYECKUI PECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM
HACcOC, apeoMETp), UCIONIB3Yys 3HAHUS O CBOWCTBaX (DM3MUECKUX SBICHUNW M HEOOXOAMMBIC (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TPUBOJUTH NMPUMEPHI (HAXOAUTH HHMOPMAIUIO O IPUMEPAX) MPAKTUYECKOTO UCIOIb30BaHUs (PU3NYECKUX 3HAHUH B
MOBCEIHEBHOM JKM3HM g oOecriedeHuss Oe30lacHOCTH Mpu OOpallleHuu ¢ MNpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHHUS 310POBBS U COOJIOICHUSI HOPM 3KOJIOTMYECKOI0 MOBEICHUS B OKpY-KaroUei cpese;

e OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(popMaLu B UHTepHETE B COOTBETCTBUU C 33JaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE UMEIOIMXCSI 3HAHUN U TyTEM CPAaBHEHUS Pa3IMYHBIX UICTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOpas SBIISETCS
IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

e HCIOJb30BATH MPHU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-NOMYJSIPHYIO JIUTEpaTypy (PU3NYECKOIro CoAepkKaHus,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MIHTepHeT, BIaJeTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3zoBaHus
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpaTKHWE MUCHbMEHHBbIE U YCTHBIE COOOIEHHUS HAa OCHOBE 2—3 HMCTOYHUKOB HH(pOpManuu
(u3znyecKkoro coaepkaHus, B TOM uucie NMyOJIMYHO JeNaTh KpaTKUe COOOIIEHHS O pe3yJibTaTaX MPOEKTOB HWIIH
y4eOHBIX HCCIEJOBaHUM, MPU ITOM TI'PAMOTHO MCMOJIB30BATh WM3YUYEHHBI NOHATUIHBIA ammapaT Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

e IIpYU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M MCCIEIOBAHUM paclpenessTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 33JJa4aMH, CJICUTH 3a BBHIIIOJHEHUEM I1JIaHa JICHCTBUI, aJleKBaTHO OIICHUBATh COOCTBEHHBII BKJIaJl B
NEeSATENBHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aHMMO/ICUCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoH1y oOydenus B 8 kiiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)kaTh C(OOPMUPOBAHHOCTD Y

oOy4Jaroumxcst yMEHUM:

e HCIOJB30BATH MMOHATHUSA: MACcCA U Pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHNE aTOMOB M MOJIEKYJI, arpETraTHbIE COCTOSIHUS
BEIIECTBA, KPUCTANIMYECKHE M aMOp(HbIC Teja, HACBHIIICHHBIH U HEHACHIIICHHBIM Map, BIaXKHOCTb BO31yXa,
TeMIlepaTypa, BHYTPEHHSISI SHEPTHsl, TEIJIOBOM JBUTATENb, 3JIEMEHTAPHBIM 3JIEKTPUUYECKUM 3apsif], DJIEKTPUYECKOE
1oJie, IPOBOJHUKH U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T0JIE;



paznuyaTh SBIICHUS (TEIUIOBOE pAcIIUPEHUE U CKaThe, TeIvionepenaya, TEIUIOBOE paBHOBECHE, CMaudMBaHHE,
KalWUSIPHBIC  SIBJICHUS, HWCIAPEHHME, KOHJEHCAIMs, IUJIaBJICHUE, KpUCTAJIu3alus (OTBEp/IeBaHUE), KHUIICHUE,
Temionepeaaya (TEIIONPOBOAHOCTh, KOHBEKIIMS, W3JIYyUYCHHE), JJICKTpU3alUs Tejl, B3aUMOJCHCTBUE 3apsoB,
JEUCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, ACHCTBUE MarHUTHOTO TOJIs Ha
IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHIYKIUS) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBICHUE HM3YYCHHBIX (DU3NUYECKUX SIBJICHUU B OKPYKAIOIIEM MHpPE, B TOM 4YHCIE (PU3HUECKUE
SBJICHUS B MPHUPOJC: MOBEPXHOCTHOE HATXKCHUE M KaNWUISPHBIC SIBJICHUS B MNPUPOJE, KPUCTAJUIBI B MPHUPOJE,
uznyuenue CoJHIla, 3aMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, OOpa3oBaHHME pOCHI, TyMmaHa, HHeEs, CHera,
AIEKTPUUECKUE ABJICHUS B aTMOC(]epe, dJEKTPUIECTBO )KUBBIX OPTaHU3MOB, MArHUTHOE T10J1€ 3eMJTH, Apeiid moIIroCcoB,
pOJIb MATHUTHOTO TOJS JJIs KM3HU Ha 3emiie, MOJISIPHOE CUSHHE, MIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHY10, BBIJICISATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBUUECKUX SBJICHU;

OTMUCHIBATh M3yYEHHBbIE CBOMCTBA Tel M (U3UYECKHUE SIBJICHUSI, UCIOJIB3Ysl (PU3NUECKue BEJIMYUHBI (TEMIleparypa,
BHYTPEHHSISI SHEPrus, KOJWYECTBO TEIUIOTHI, YJI€JbHAS TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIJIOTAa IUIABJICHMUS,
yAelibHas TeIIoTa MmapooOpa3oBaHus, yAeIbHAs TEIJIOTa CrOpaHus TOIUIMBA, KOA(PPHUIIMEHT MOJIE3HOTO NEUCTBUS
TEIUIOBOM MAIIIMHBI, OTHOCHUTEJIbHAS BIAXHOCTh BO3/yXa, JJEKTPUYECKUM 3apsij, CUJIa TOKa, AJICKTPUUYECKOE
HaMpspKeHWE, COMPOTHUBJIEHHWE TIPOBOJHMKA, YJIEIbHOE COMPOTHBIICHHE BeElIeCcTBa, paboTa W  MOUIHOCTH
ANEKTPUYECKOTO TOKA), MPU OIMUCAHUM TPABWIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOJIb3YEMbIX BEJIUYHH,
0003HauYEHUS U STUHUIIBI (PU3NIECKUX BEIMYWH, HAXOAUTH (DOPMYJIBI, CBS3BIBAIONTUE TAHHYIO (PU3UMUECKYIO BETUINHY
C IPYTUMH BEJIMUYMHAMHU, CTPOUTH TPAPUKH U3YyUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTNYNH;

XapaKTepru30BaTh CBOMCTBA TN, (PU3UUECKUE SIBJICHUS U MPOIECCHI, UCIIOJIb3Ysl OCHOBHBIE MTOJIOKEHHS MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHMs BEIIECTBA, MPHUHIUIN CYIMEPHNO3UIMHU MoJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHMs 3apsinia, 3akoH Oma Uil yyacTka lenu, 3akoH [[xoyns—JIeHia, 3aKkoH COXpaHEeHUsI YHEPTUH, TTPU ITOM
JlaBaTh CJIOBECHYIO (POPMYITMPOBKY 3aKOHA M 3AMMCHIBATH €0 MAaTEMaTUYECKOE BEIPAKECHNUE;

OOBACHATH  (PU3MYECKHE TPOIECChl M CBOMCTBA TeJl, B TOM 4YHUCI€ M B KOHTEKCT€ CHUTyalul
NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUYMHHOCIEACTBEHHBIE CBS3M, CTPOUTH OObSCHEHHE U3 1-2



JIOTUYECKUX IIAroB C OMOpoll Ha 1—2 HM3yYEHHBIX CBOMCTBA (PU3MYECKUX SABJICHUM, (PU3MUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

permaTh pacuéTHbIE 3a/1a4i B 2—3 NEUCTBUS, UCIIOJIb3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIONTNE (DU3NICCKNE BEIIMUNHBI:
Ha OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3allMChIBATh KPATKOE YCIIOBHE, BBISIBISATH HEJOCTATOK JAHHBIX IS PEIICHUS
3a/layd, BBIOMpaTh 3aKOHbI U (HOPMYJIbl, HEOOXOIUMBbIE Jisi €€ pelIeHUs, MPOBOAUTH PacyEThl U CPABHUBATh
MOJIyYeHHOE 3HaUeHUE (PU3NYECKON BEIMYUHBI C U3BECTHBIMU JAHHBIMH;

pacro3HaBath OpOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIUA (PU3HMYECKUX METOJ0B, HCIOJB3Ysl OMHCAHUE
WCCJICIOBAHNS, BBIICISTh MPOBEPAEMOE MPEANOJIOKECHUE, OLECHUBATh MPABWIBHOCTh TMOPSAKA MPOBEICHUS
UCCIIEIOBAHUS, 1€JIaTh BBIBOJBI,

IPOBOJIUTH OMBITHI IO HAOIOIEHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TN (KANWJUISIPHBIC SIBIICHUSA,
3aBUCUMOCThH JIaBJIEHUS BO3yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS W HArpeBaHUs MpHU
M3JIy4YeHUHU OT I[BETa W3JIydarolieu (Torjomiaroiiei) MOBEPXHOCTH, CKOPOCTh MCHApEeHUs BOAbI OT TEMIIEPATypPhI
KUJIKOCTA M IUIOMAAA €€ TIOBEPXHOCTH, OJJEKTpU3alvs TEI W B3aUMOJICWCTBHE JJIEKTPUUYECKUX 3apsioB,
B3aUMOJICMCTBUE IOCTOSIHHBIX MArHUTOB, BU3YQJIM3allMsl MAarHUTHBIX IIOJIEA MOCTOSIHHBIX MAarHUTOB, JEWCTBHS
MAarHUTHOTO TOJI1 HA MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA, CBOMCTBA JIEKTPOJBUIATENS ITOCTOSHHOTO
TOKa): (hOPMYJIMPOBATH MPOBEPSIEMbIC MPEINOI0KEHUS, COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 00OpYI0BaHUS,
OTHUCHIBATH XOJ1 OMbITa U (HOPMYJIUPOBATH BHIBOIHI;

BBITIOJIHATH MPSIMBIE U3MEPEHHSI TEMIIEPATYPHI, OTHOCUTEIBHOW BIIAJKHOCTU BO3JYyXa, CUJIbI TOKA, HAIPSIKEHUS C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (DU3UYECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPECHHM C
y4ETOM 3aIaHHON a0COJIFOTHON TTOTPEITHOCTH;

MPOBOJUTH HUCCJIEAOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BETWYUHBI OT JPYTrOd C HCIOJB30BAaHUEM MPSIMBIX
U3MepeHui (3aBUCHMOCTh CONPOTUBIICHUSI POBOIHUKA OT €T0 JUTMHBI, IUIONIAAN MOTIEPEYHOT0 CEUCHUS U yACIHHOTO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHJIBI TOKA, HAYIIETO Ye€pe3 MPOBOJHUK, OT HAINPSLKEHUSI HA MTPOBOJHHKE,
HCCIIEIOBAHUE TOCJIENOBATENBHOTO U MapaJUIeIbHOTO COCIMHEHUN MPOBOJHUKOB): IUIAHUPOBATH HUCCIEAOBAHUE,
coOUpaTh YCTAaHOBKY U BBINOJIHATh HM3MEPEHUs, CJeAys TMPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh pPE3yJIbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH B BUJIE TaOIUI U TpaUKOB, A€NaTh BEIBOJBI IO pe3yJIbTaTaM UCCIEeI0BaHNUS;



IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUYECKUX BEIWYMH (yAelbHas TEIUIOEMKOCTh BELIECTBA, COMPOTUBIICHUE
MPOBOJHMKA, padOTa U MOIIHOCTh AJNEKTPUIECKOTO TOKA): TNIAHUPOBATH U3MEPEHUS, COOUPATH SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEIYs MPEAI0KEHHON NHCTPYKIINUU, U BBIYUCIIATH 3HAUCHUE BEIMYUHBL

coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MacHOCTH IIpH paboTe ¢ 1ab0paTOpHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPOM HA UX OMUCAHUS
(B TOM 4mcle: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MHapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK
ANEKTPUYECKOM SHEPIruM, 3IJIEKTPOOCBETUTENIbHBIE NPHOOPHI, HArpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENH, DIEKTPOMATHUT, SJICKTPOABUTATENb MOCTOSHHOTO TOKA), HCIOJIB3Yysl 3HAHHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTETBHBIE MPUOOPHI 110 CXEMaM U CXEeMaTUYHBIM PUCYHKaM
(’KUIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETp, ABUTATENh BHYTPEHHErO CropaHHs, 3JIEKTPOCKOII,
peocTaT), COCTaBIISITh CXEMBI DJIEKTPHUYECKHX IIETeH ¢ MOCIeA0BaTeIbHBIM U MTapalIeIbHBIM COCTMHEHUEM DIIEMEHTOB,
pasznuyas yclIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKHUX IIETIEH;

MPUBOAUTH IPUMEPHI (HAXOIUTh HHPOPMAIIMIO O MPUMEpaXx) MPAKTUIECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHHUH B
MOBCEAHEBHOM JKM3HU IS oOOecnedyeHus O€30MacHOCTH TMpu  OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, COXPAHEHHS 3I0POBbS U COOTIOACHHUS HOPM SKOJIOTHUECKOTO TIOBEICHHUS B OKPY KAIOIICH Cpeie;
OCYIIECTBIISATH MOUCK HHPOPMAINH (HHU3HUECKOTO cofepaHus B IHTepHeTe, Ha OCHOBE UMEIOLINXCS 3HAHUH U MMy TEM
CpaBHEHUS IOTIOJHUTEIBHBIX UCTOYHUKOB BBIJEIATH HH(DOPMAINIO, KOTOpas SBIISAETCS TIPOTUBOPEUUBOM HIIA MOXKET
OBITH HEJTOCTOBEPHOM;

WCIIOJIh30BaTh TIPH BBITIOJIHEHUH YYCOHBIX 3aJaHU HAYYHO-TIOMYJSIPHYIO JTUTEPATYPY (DU3UUIECKOTO COJEPIKAHMS,
CTIpaBOYHBIEC MaTepUaibl, pecypchl cetn IHTepHeT, BIageTh MpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(opMaIKM U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHHs, 0000mas MHPOpPMAIMI0O W3 HECKOJIbKHX
HMCTOYHUKOB (DU3UYECKOTO COACpP)KAHWSA, B TOM YHCIE MyOJMYHO TPEACTABIATH PE3yJbTaThl MPOCKTHOM WA
UCCJIeIOBATENLCKON JIEITENIbHOCTH, IPU ATOM TPAMOTHO HMCIOJIb30BaTh M3YUYEHHBINM MOHSATUMHBIN ammapaT Kypca
(U3HUKHU, COMPOBOXK/IATh BHICTYIJICHUE MTPE3CHTALIUEH;



ITPX BBIIIOJIHCHHUHN y‘IG6HLIX IMIPOCKTOB H I/ICCJ'IGI[OBaHI/Iﬁ (bHSI/I‘IeCKI/IX IMpoLCCCOB PACIIPCACIIATH 00513aHHOCTH B rpyuic
B COOTBECTCTBHH C ITIOCTABJICHHBIMHU 3aJadaMH, CJICOAUTH 3a BBIIIOJTHCHHCM IIJIaHA HeﬁCTBHﬁ U KOPPCKTHUPOBATH CTO,
AaACKBAaTHO OLCHUBATh cOOCTBEHHBIN BKJIIaZl B ACATCIIbBHOCTb TPYIIbI, BbICTpAMBATH KOMMYHUKATHUBHOC
BSaHMOﬂeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(l)JIHKTI)I.

K koHIy 00ydeHus B 9 Kyacce npeMeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXXKaTh CHOPMUPOBAHHOCTD Y
o0y4Jaronmxcst yMEHUM:

MCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepuajibHas TOYKA, TPAEKTOPHUS, OTHOCHUTEIBHOCTh MEXAHHYECKOIrO
nBWKeHus, nedopmanus (ynpyras, IUIacTUYEcKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
HEeperpy3Ku, LEHTP TSKECTU, aOCOIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOTO Tella, PABHOBECHE, MEXaHUUECKUE
KoJIeOaHUS U BOJIHBIL, 3BYK, HH(PA3BYK U yJIbTPa3BYyK, 3JEKTPOMArHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUS M IMOTJIOIIECHHUS, anb(a, OeTa- U raMMma-u3iIydeHus,
M30TOIBI, IAEPHAs YDHEPreTHKA;

pasnuyaTh sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPAMOJIMHENHOE IBMKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JABUKEHHE, CBOOOJHOE MaJieHue TeJ, paBHOMEPHOE JBMKEHHME MO OKPYKHOCTH, B3aUMOJIEUCTBUE TEJ, PEaKTHUBHOE
IBUKEHUE, KoJieOaTeIbHOE ABI)KEHUE (3aTyXarolMe U BbIHYKJIECHHbIE KOJIeOaHMs), pe30HAHC, BOJHOBOE JBUKEHHE,
OTpakKCHHE 3BYKa, NMPSMOJIMHEHHOE paCHpOCTPAHEHUE, OTPAKEHUE U NPEIOMJICHUE CBETA, IOJHOE BHYTPEHHEE
OTpaXKCHHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CHEKTP U CIIO)KEHHE CIEKTPAJIBHBIX LIBETOB, JUCIEPCHs CBETA,
€CTECTBEHHAs paJH0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa U3IYUYEHHs ) 110 OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE;

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SIBJICHUI B OKpYy)KamolleM Mupe (B TOM uucie (Husnueckue
ABJICHUS B MIPUPOJIE: MPWIUBBI U OTJIMUBBI, JBHKEHHUE TUIaHET COJHEYHOW CHCTEMbl, PEAaKTUBHOE JBUYKEHUE YKUBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMMUYECKME BOJHBI, I[yHaMH, 3XO, LIBETa TeJ,
ONTUYECKUE SIBJICHHUS B MPHUPOJAE, OMOJIOrMUECKOe ACUCTBHE BUIMMOIO, YJIbTPA(PHOIETOBOTO M PEHTTEHOBCKOTO
W3ITyYEHUHN, €CTECTBEHHBIM PpaJMOaKTUBHBIA (POH, KOCMHYECKHE JIy4H, PaJUOAKTHBHOE H3Iy4YEHHE MPHUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAaJUOAKTUBHBIX U3IYyYEHUN Ha OpPraHu3M 4eloBeKa), IPU 3TOM IEPEBOAUTH NMPAKTUUYECKYIO
3aja4y B yu4eOHYIO, BBIIEIATh CYLIECTBEHHbBIE CBOWCTBA (PU3HAKK) (PU3NUECKUX SIBJICHUI;



ONMKCHIBATh M3YYECHHBIC CBOMCTBA Tel M (DU3UYECKUE SABJICHUS, HCHOIB3Yysd (U3NYECKHE BEIUYMHBI (CpPEAHsIs U
MTHOBEHHAsl CKOPOCTh TeJa IIPH HEPABHOMEPHOM JBHKEHHMM, YCKOPEHUE, NIEPEMEIEHHUE, ITyTh, YIVIOBAasi CKOPOCTb,
CuJia TPEHUS, CHJIAa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOIO MAaJEHUs, BEC Tea, UMIIYJIbC TEJa, UMITYJIbC
CWJIbI, MEXaHUUYECKasi padoTa U MOIIHOCTh, MMOTEHI[MATIbHAS DHEPrUsl Tella, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHUMAJIbHASL SHEPrUs CKATOM NPYKUHBI, KNHETHUYECKAsh SHEPrus, MOJIHASI MEXAHUYECKas SHEpPrus, MNEPUOI U
yacToTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPETOMIICHUS
cpenbl), IpH OMHCAHUU MPABUIBHO TPAKTOBATh (DU3MYECKUI CMBICH HCIOJB3YyEMbIX BEJIMYMH, O0O3HAUEHUS U
eAVHUIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOJb3YS 3aKOH COXPAHEHMs SHEPIUH, 3aKOH
BCEMHUPHOT'O TSATOTEHUS, IPUHLUII CYTIEPIO3ULIMN CHUII, IPUHLUII OTHOCUTENbHOCTHU [ anuines, 3akonsl HptoTOHA, 3aKOH
COXpPAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXXEHUS U NPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsAI0BOrO U MacCOBOIO
yycen MpU SJEPHBIX pEeaKlUMsX, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIlUChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSICHATh  (U3MYECKHWE TMpOoLecchl M CBOWCTBA T€l, B TOM YHCI€ M B KOHTEKCTE CHUTyaluil
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 2—3
JIOTMUYECKHUX IIAroB C OMOpOM Ha 2—3 HM3yUEHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUM, (PU3MUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3a1a4yu (OMMparoluecs Ha CUCTEMYy W3 2—3 YpaBHEHHUIA), WCIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHaJIN3a YCJIOBHS 3a/1a4Ml 3alMChIBATh KPATKOE YCIIOBUE, BBISBISATh
HEJOCTAIOIINE UM M30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTD
pacy€Thl U OLICHUBATh PEATMCTUYHOCTD MOTYUYEHHOTO 3HaYeHUsl (PU3NUECKOIN BEITUUHHBI;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEUIMTh NMPH TMOMOIIM (PU3HMUECKUX METOJOB, HCIOJIb3Ys OMHCAHHE
WCCJIEIOBAHMS, BBIJIEIATh IPOBEPSIEMOE MPEANOI0KEHHE, OLEHUBATH IPABWIBHOCTh NOpsJIKa MPOBEIEHUS
UCCJIeIOBAHUS, JIeJaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUIN U OTIBITOB;



POBOJUTH OMBITHI IO HAOTIOJECHUIO (PU3UYECKUX SBJIICHUN UK (PU3UUYECKUX CBOMCTB TeJ (M3yUeHUE BTOPOro 3aKOHA
HrroToHa, 3aK0HA COXpaHEHUS SHEPTHUH, 3aBUCUMOCTh IEPHO/Ia KoJIeOaHUH MPYKHHHOTO MAasiTHIKA OT MacChl Ipy3a
KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT aMILTUATY bl MAJIBIX KOJICOAHUH, IPSIMOJIMHEHHOE pacIipOCTpaHEHUE CBETA,
pasiioKeHHe OEJIoro CBETa B CIIEKTP, U3YYEHUE CBOWCTB M300paKeHUsI B TIJIOCKOM 3€pKalie M CBOMCTB M300paKEeHHUS
npeaMeTa B coOMparoliel JInH3e, HaOI0IeHHE CIUIONIHBIX UM JIMHEHYAThIX CIIEKTPOB M3TYUYEHUS): CAMOCTOSTEIBHO
coOupaTh yCTaHOBKY U3 M30BITOYHOrO HabOpa OOOpyJOBaHMS, OIMKMCHIBATH XOJ OIbITA U €ro pe3yjbTaThl,
bopMyJIMpPOBaThH BHIBOJIHI;

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPHUIO TPSIMBIX U3MEPECHHM, OTIPECIISisl CPETHEE 3HAUCHNE H3MEPSIEMOM BEITHIMHBI
(bokycHOe paccTossHME coOuparomell JIMH3bI), O0OOCHOBBIBATH BBHIOOp crocoba u3MepeHus (M3MEPUTEIIBHOTO
npubopa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3WYCCKUX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX H3MEPCHHMA
(3aBHCHUMOCTb MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMXKEHHM 0€3 HauyallbHOM CKOPOCTH, MEpHoja KoueOaHun
MaTeMaTHYeCKOT0 MasSTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXCHUS CBETa OT yrila MajeHUus W yrja
IPEJIOMJICHHS OT yTJia MaJIeHus): TIAaHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH
pe3yiabTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUIE TaOMUIl M rpadUKOB, JENaTh BBHIBOIBI IO
pe3yiabTaTaM UCCIICIOBAHNS;

MPOBOJIUTH KOCBEHHBIE WM3MEPEHHUS (PU3NUECKHX BEIUMYMH (CPEIHSAS CKOPOCTh W YCKOpEHHE Tella TIpH
PaBHOYCKOPEHHOM JIBMI)KEHUHW, YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIDPHUIMEHT TpeHUs
CKOJILKCHHS, MEXaHU4YeCcKasi paboTa U MOIIHOCTh, YACTOTA W MEPHO]] KOJIeOaHW MaTEeMaTHIECKOTO U MPY>KHHHOTO
MasITHUKOB, ONTHUYECKas CUja COOMPAONICH JMH3bI, PAJMOAKTUBHBIN (JOH): TJIAHUPOBATH W3MEPEHUs, COOMpATh
AKCIICPUMEHTAJILHYIO YCTAaHOBKY W BBITIOJIHATH HM3MEPCHHS, CIEAys MNPEUIOKEHHON HWHCTPYKIIUW, BBIYHUCIISATH
3HAYCHHE BEJIMYUHBI U aHAJTM3UPOBATH MOJYYCHHBIC PE3YJIbTaThI C YIETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUI;
coOI01aTh MIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIpH paboTe ¢ 1ab0paTOpHBIM 000PYT0BAHHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKY U3YyUYEHHBIX (U3MUECKUX MOJIEJeH: MaTepraibHas TouKa, abCOIIOTHO TBEPAOE TEIO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, TUIAHETapHasi MOJIeNIb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO SIAPa;



XapaKTepU30BaTh MPUHIHUIIBI JCHCTBUSA U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPOM HA UX OMUCAHUS
(B TOM yucne: CHHUIOMETP, JATYMKHU TMOJOKEHUS, PACCTOSHUSI M YCKOPEHUsS, paKeTa, 3XOJOT, OYKH, MEPUCKOII,
doToamnmapar, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuibcoHa), HCTIONB3YsI 3HAHUS O CBOMCTBAX
(bu3HUeCcKUX SIBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOIECCOB MPU PEHICHUH Yy4EOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI JJIsl MOCTPOCHHUS
M300paKeHUM B TJIOCKOM 3€pKajie U COOUparoIieit JTMH3E;

MPUBOJUTH MIPUMEPHI (HAXOAUTh UH(POPMAIMIO O PUMEPAX) MPAKTUUECKOTO UCTOJIb30BaHUS (PU3NUECKUX 3HAHUU B
MOBCEAHEBHOM JKM3HU i oOecredeHus O€30MacHOCTU TMpU  OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbS M COOITIOJICHUSI HOPM SKOJIOTHYECKOTO MTOBEJICHUS B OKPY KAIOIIEH cpejie;
OCYIIECTBIATh MOUCK HWHPopManuu (u3nyeckoro cojepkanusi B MHTepHETe, CaMOCTOATENIBHO (QOpMyIUpys
MTOMCKOBBIN 3aMPOC, HAXOAUTH MTyTH OINpPEICTIECHUS TOCTOBEPHOCTHU MOJIy4YEeHHON HMH(OPMALIMK HA OCHOBE UMEIOITUXCS
3HAHUU U JOTIOJIHUTEJIbHBIX HCTOYHUKOB,

UCIIOJIb30BATh MPU BHITIOJIHEHUH Y4YEOHBIX 33JJaHU HAyYHO-TIOMYJISIPHYIO JUTEPATYPY (DU3UUECKOTO COJEpIKaHMS,
CIIPaBOYHBIE MaTEPHAIIbI, pecypchl ceTu MIHTepHeT, BIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE MH(OpPMAIIMU U3 HECKOJIBKUX MCTOYHHUKOB
(bu3HUeCcKOro coiepKaHus, MyOIMYHO MPEACTABIATH PE3YIbTAaThl TPOCKTHOM MIIN UCCIEA0BATEIbCKON JeTENHbHOCTH,
MIPU 3TOM IPAMOTHO UCIOJIb30BaTh N3YUCHHBIN MOHATUWHBIN anmapaT u3y4aeMoro pasjaena (GU3uKd U COMPOBOKIATH
BBICTYTUICHHUE MTPE3CHTAINEH ¢ yIETOM OCOOCHHOCTEHN ayIMTOPUNA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC
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bu6 K
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bu6nmorexa LIOK
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TPOCHIE BElects https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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bubnunoreka LIOK

32 )41 4 1
HEPHHA, Macca, TUIOTHOCTH https://m.edsoo.ru/7{416194
bu6nmorexa [IOK
3.3 Cuna. B 14 2
118 BUIBL CHT https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TelaMH, JKUAKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBreHHe KHAKOCTH > https:/m.edsoo.ru/7416194
bubnunoreka LIOK
4.3 A 6
TMOChEpHOE AaBieHue https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnnorexa [{OK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. Pa6ota u MOIIHOCTB. JHeprust
bu6mmoteka IIOK
5.1 P 3 1
abora M MOTHOCTE https://m.edsoo.ru/71416194
bu6mmoteka IIOK
2 I1 1
> POCTBIC MEXATHIMBI > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. M 4 1
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PesepBHOE Bpemst 3
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i 7 20 2
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 C) 4
FICKTPOMATHHTHAN HHAY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 14.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumoneiictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHACCKUC KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA
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4.1 3aKOHBI pacIpoOCTpaHEHHI CBETA 6 2 bubmmorexa LOK
) pachipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI o 6 3
HH3BLH OTITHHCCKHC TIPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 A3NOCHNE OEN10r0 CBET B CIISKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBbIE sIBJEHUS
bubmuorexa [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps:/m.cdsoo.ru/74 1 a4a6
bubmuorexa [JOK
2 1
> CTpoenue aTomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. il 1
>3 JICPHDIC peaKiiui 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTebH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

du3nyeckre BETUIHHLI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypul”

Kak ¢usuka u apyrue ectecTBEeHHbIE
HayKH U3y4aroT IPUPOJTY.
EcrecTBeHHOHay4HBINA METOA
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIEeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BBICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBaIONINE JUCKPETHOE bubnmorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBH>KeHUe 4acTUIl BEIIESCTBA bubnmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI 1O
9 HAOJIIOIEHUIO TEIIOBOIO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
4TOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMepHOE 1 HEpAaBHOMEPHOE bubmmorexa OK
p p p https://m.edsoo.ru/ff0a05c6
NIIBHOKEHHE
but6mmorexa [IOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHH IBUKESHUSA bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 B3anmopeiicTBre Ten Kak npuynHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00beMa Tella IO €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO
TEeIa
13 Pemenne 3agay mo teme bubnuorexa [JOK
"ITmoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23¢
Cuna Kak XxapakTepucTHKa
19 B3auMoaencTeug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHON CHIIBD»
21 SIBnenne tarorenns. Cuia TIKECTH
CBs13b MEX]ly CHIION TSAXKECTH U
N bubmuoreka [{OK
22 maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuia TSKeCTH
Cuia TsSDKeCTH Ha APYTHX IJIaHeTaX.
23 dusnueckue xapakKTepPUCTUKHU bubmmorexa OK
P p https://m.edsoo.ru/ff0al502
IUIaHET
but6mmoreka [IOK
24 WN3mepenne cuin. JlunaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 Bec Ttena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHUJI, HallpaBJIEHHBIX
. Y . P bubnuotexa [JOK
26 110 OJAHOU MPSIMOM.

PaBHozelicTByrOImas cuil

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHonelicTBYIOIAs CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «3yueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I'paduueckoe n3oOpakeHue
cry, «CHITBD»,
«PaBHOAEUCTBYIOIIAS CHAIDY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [IOK
https://m.edsoo.ru/ff0alcc®

bubmmoreka IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padota no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I'padmueckoe n300paxkeHue cui,
«Cunpi»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBJICHUS

but6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMHU, JKUJIKOCTSIMHI U Ta3aMH bubmorexa LIOK
» JHL ) https://m.edsoo.ru/ff0a25b0
3akon ITackais
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI buGnuorexa LIOK
A https://m.edsoo.ru/ff0a2718
TOKECTH
37 Pemenne 3agau mo teme «JlaBienue bubnuorexa [JOK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coo0
OODHIATOTIHECA COCY BT https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii mpecc bubnnorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKHUJKOCTHEIM HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYIIECTBOBAHUS BO3IYIIHOHN
41 036”::)10111(1/1 3emMin 353};/ICI/IMOCTI> bubnuorexa [IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
4 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocdepHOTo bubnuotexa [JOK
nasneHus. OneiT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubnuorexa [IOK
g AYP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK
47 HOTPYAEHIOE B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuiia
JlaGopaTopHas paboTta
43 «OrnpenenenHre BhITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTb)
JlaboparopHnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca Bu6morexa [IOK
e TEHA B BOAC (?,T 0bbEMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
Tea
bu6nunorexa LIOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa wiu
51 KOHCTPYHMPOBAHUE JOJKHU U
OITpeieIIeHNE €€
rpy30H0abEMHOCTH"
Pemrenue 3ampau no remam:
57 «IlnaBanue cynos. bubnmnorexa [JOK
Bo3znyxomnaBanue», «JlaBnenne https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
53 Mexanudeckas pabora ngﬂ;&fgi)grouﬁfoaﬁgz
54 Montgocts. EquHUIEI MOIITHOCTH bubnnorexa [IOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccinenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Pryar.
PaBHOBecue cui Ha peiuare

KonrtpomnbHas pabora 1o Teme
«/laBrieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30By /
Bcepocculickas nposepodHas
pabora

PesepBHylit ypok. PaGota ¢
TEeKCTaMu 1o Teme «JlaBienue
TBEPIIBIX T, KHUIKOCTEH U ra3oBy /
Bcepoccuiickas nposepodHas
paborta

Pbruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopatopHnas pabora
«HccnenoBanne ycioBun
PaBHOBECHSI pbIYaray

Pemenue 3amay mo temMe «Y CIIOBUSA
paBHOBECHS pblyara

Koaddumment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTHY

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478¢e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenne 3ama4a o teme "Pabora,
MomHocTh, KIT/"

but6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas dHEprus.
Kunernyeckas 1 NoTeHIMAIbHAS
JHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeEMe
"DKCnepuMEHTaIbHOE ONPEICTICHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

67

KonTponbHas padoTa 1mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHD)

PesepBHylit ypok. PaGota ¢

TEKCTaMU 110 TeMe "MexaHnuecKkoe
nBIKeHHe"

bubmmoteka IIOK
https://m.edsoo.ru/ff0adee6

68

PesepBHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "Pabora.
MomnocTts. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[MPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KHUHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
Mopenu TBEPAOTO, JKUIKOTO U
' . bubnuorexa [{OK
3 ra3000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMM BELIECTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopduoie | bubmuoreka [IOK
Tea https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHHE U CxKaTUE 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TEIIOBOTO IBHKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

BuyTtpennsist sneprust. CriocoOsr

bubnunorexa LIOK

TCIJIOTA CroOpaHusa

9 o
W3MEHEHUS BHYTPEHHENU dHEPTUU https://m.edsoo.ru/ff0a5c60

10 Bunsl Tenonepenaqu buGnuorexa LIOK

P https://m.edsoo.ru/ff0a6412
Ypok-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BELLECTB U MaTepPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TENJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

bubnuoreka [{OK
13 Temnmoo0MeH U TEMI0BOE
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHas paboTa

14 "HMccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konuuecTBa TEIJIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeJa U BBIIEISEMOTO UM IIPU
OXJIAKICHUN
JlaGopaTtopHnasi pabota

16 "Onpenenenne yaeabHON bubnmorexa LOK

P g " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIlleCTBa
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHNE

18 KPUCTALIMYECKUX TeII. Y AebHas buGnuorexa [IOK
P ’ https://m.edsoo.ru/ff0a71d2
TEIJIOTA IUIABJIEHUS
JlaGoparopHag pabora
19 "Ono g):[enlc:HHe p):[eﬂbﬂoﬁ TEILIOTEI buGnuorexa LIOK
p y" https://m.edsoo.ru/ff0a72fe
IUIABJICHHUSA JIbIA
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHast Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCHUMOCTDH TEMIIEPATYPEI Bubmiorexa OK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(EepHOTO
TABJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
” pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEJIBHON BIaXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3/1yXa"
7 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JlBuraTens BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TensoBble ABUTATEIN U 3alATA buGnnorexa [IOK
A N Hl https://m.edsoo.ru/ff0a7c7c¢c
OKPY’KAIOIICH CpeIbI
%6 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

27 N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3mMeHnenue bubmmorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BEIIECTBA
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccrnenoBanue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87¢4
DIIEKTPUUIECKOE TOJIE.
1 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa
34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
36 cymecTBoBaHus. McTouHNKN bubmorexa LIOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 CHCTBHUS DJICKTPHUCCKOTO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere

38 3JIEKTPUYECKOIO MOJIs Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
KHMIKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JJaboparopHas pabota

41 "3mepeHue u erl)" Jmp OBaEI/Ie CHUIIBI 0.5 bubmorexa [IOK

| P peryimp ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

4 Bonbt™mertp. JIabopaTopHas pabora 0.5 bubmmnoreka HOK
"N3MepeHue U peryJupoBaHue ’ https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VensHOE CONPOTUBIICHUE bubmorexa HOK
p https://m.edsoo.ru/ff0aa738
BEIIICCTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
44 COIIPOTHUBJICHHUS IPOBOJHHUKA OT €ro 1 bubmmorexa TIOK
P p https://m.edsoo.ru/ff0aa738
JUTHBI, TIIOMIAU TIOTIEPEIHOTO
cedeHus u marepuana”
3aBHCHMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

bubnunorexa LIOK

46 TOKa, U, ero uepes3 pe3ucTop, oT
S pe3 p P https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
[IPU MIOCIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MApAIUIEIIBHOM COEIUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemienue 3a1au Ha npUMeEHEHUE
50 3akoHa OMa i1 pa3InyHOTO bubnmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
bubmmoteka IIOK
51 JNIEKTPUUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH bubmmorexa TIOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTossnabIe MAarHuThbl, UX

54 .
B3aUMOJICHCTBUE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
T0JIeH MTOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJjie. MaruHuTHoOe 1moJie
bub6nmoreka [IOK
56 3eMiIH U €ro 3HaUeHUue IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIIEKTPUUECKHUE 3apsibl.
bubnunoreka LIOK
57 3apspKEeHHbIE TeNla U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3auMoeicTBus. [locTosHHbIN
SJIEKTPUYECKUM TOK"
KonTponbhas pabota no Teme
"DJIeKTpUUECKUE 3apsibl.
3apspKEeHHbIE TeNNa U UX
N N bubmuoreka [{OK
58 B3aumoercTBus. I1ocTOSHHBIN
. https://m.edsoo.ru/ff0abea8
JNEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PeseprHrlit ypok. Padora ¢
TekcTamu 1o Teme "[1oCTOsTHHBIH
. " bubnunorexa LIOK
59 JEeKTpUYecKuit Tok" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
pabota
OmneiT DpcTena. MaruuTtHoe nose
bubnunorexa LIOK
60 ANEKTPUUECKOr0 Toka MaruutHoe
https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMaruHuToB B 0.5 bu6nuorexa [IOK

texauke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3y4yeHue neiicTBUSI MarHUTHOTO

T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrmonbp3oBaHue

ANEKTPOJABUIATENIEH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue U usyueHue
paboThI BNIeKTpoABUTATENIS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbiter @apazes. 3akoH
AJIEKTPOMArHUTHON UHIYKIUH.
[IpaBuio Jlenna

64

Dnektporereparop. CrocoOs
MOJTYYCHHUS DIIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEepruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM padoTe

1o TeMe "DIIeKTpUIecKue 1
MArHUTHBIE SBJIeHUS"

KonTponbHas pabota mo Teme
"DNeKTpUYeCKue U MarHUTHBIE
SIBIICHUS"

PesepBHsiit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
sBieHus"

PesepBHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie
siBieHus"”

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10

68 4 14.5
I[TPOTPAMME



9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Kontpoabneie  Ipakriieckue fl[:;:eﬂl/lﬂ gg[?al;zil;fenbﬂue
padoThI padoThI pecypen

1 MexaHuueckoe 1BUKEHUE. 1
MarepuanbHasi TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bu6mmoreka [IOK
MEXaHUYECKOI'0 JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bubnuorexa [IOK
JIBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE npsAMOIUHENHHOE

4 nBuxeHue. CpellHsAsl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE | bubnnoreka [JOK
JIBHKEHHE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHSI. 1
I'paduk ckopoctu
JlaGopartopHas paboTa

. "OnpeneneHye yCKOpeHus Tena npu | | bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

2 CBoboanoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 | bubnnorexka [JOK

okpyskHocTu. [lepron u yacrora

https://m.edsoo.ru/ff0ael176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bektop bubnmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAs criia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ac982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuia ynpyroctu. 3akoH ['yka I]?tlffsj?/ljr?::i(saoggﬁmaecﬂ
16 Pemenne 3amau nmo teme «Cuna
YIOPYTOCTH
JlaGopatopHas T
17 <<Oan;Ze?II;HiIeF;fS:T;ocm bubmnorexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cra Tperms https://m.edsogru/fanﬂ 38
19 Pemenue 3agau no reme «Cuiia bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Ol'IpI;I[CJ'II;HI/IC I:<03(1)(b14L1HeHTa bubmmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbXKEHUS
Pemenue 3amay mo teme "3aKOHEI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LOK

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
MageHus

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koudpepenuus "/[Bmkenue ten
BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["anakTuku"

24

25

Pentenue 3amau mo teme "Cuia
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroTeHus"

HepBa;I KOCMHNYCCKasA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5{8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33¢c

26

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOGCoNOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa ¢
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LienTp Tsxectu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

28

PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpETIEHHONW OCBIO BPALLEHUS.
MowmenT cusl. LlenTp Tsxectu

Pemenue 3aga4d mo reme "MoMeHT
cuibl. LleHTp TsxecTn"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroToBka K KOHTPOIBHOM paboTe
o TeMe "MexaHn4uecKoe IBUKEHUE.
Bzaumoneticteue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTtponbHast pabora o Teme

bubmuorexa [JOK

30 "MexaHI/qu CHOC ABHACHHC. https://m.edsoo.ru/ff0b06ec
Bs3aumopeiictBue Ten"

HNmnynsc Tena. UMItyasc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3auUMOJICUCTBUE

1 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢

1 Ypok-koHpepenius "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannyeckas paboTa U MOIITHOCTh hitps:/m.cdsoo.ru/f0b0a84

15 PaboTa cutbl TSKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

16 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHOU MOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHmanpHas SHEPrust

18 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32

19 3aKOH COXpaHEeHMsI SHEPTUU B
MEXaHUKe

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPT UM

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTCPUCTHKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
Brinyxnennbie Konebanus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

YPOK-I/ICCHCHOBaHI/Ie «3aBUCUMOCTh
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MIPY>XUHBI 1 MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoIeOaHusIx

46

47

48

JlaGopaTopHnas pabota
«Omnpenenenue 4acToThl ¥ Mepuoa
KoJIeOaHUH MPYKHHHOTO MAasITHHKA)

JlaGopatopHas pabota «IIpoBepka
HE3aBUCUMOCTH NepuoJia KojaeOaHmi
rpys3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BosiHbL. CBONCTBa
MeXaHU4ecKuX BOJIH. [IpogonbHbIe 1
HOTIEPEYHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0blaec

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepennus "MexaHnuyeckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOIHBI"

50

3ByK. Pactipoctpanenue u
OTpaKeHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
Ypok-koHpepeHus "YIIbTpa3ByK U
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanuueckue KoneOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHast pabora o Teme
"3aKOHBI COXPAHEHUS.
MexaHndeckue KoueOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2abe

58

VYpoxk-koupepennus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB SJICKTPOMArdHuTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJTHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTth cBeTa. BoinHoBbIE bubmmorexa [IOK
N https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 pacrpocTpaHeHue CBeTa. 3aTMEHUs bubmmorexa [IOK
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemienue 3agau Ha mpuMeHEHNE bubmmorexa [TOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITommHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHue MojaHoOro bubnuorexa [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrIJla MajeHusl Ha TPaHulIe "BO3IyX-
cTekno""
VYpok-koHpepeHus
"Hcnonb30BaHuE MOTHOTO
67 BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI hitps-//m.cdsoo.ru/fl0b3f2c
69 [Moctpoenne n3obpakeHuH B IMH3aX Bubmmorexa LHOK

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenre GoOKyCHOTO

bubmuorexa [JOK

70 PacCTOSHUS U ONITUYECKOUN CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTuieckue bubnmoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0c0a7e

7 ['na3 xak onruyeckas cucTema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-kondepenus "JlepexTs
3penus. Kak coxpanutsb 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

74 Omnbrtel HetoTona. CrokeHue bubnuorexa [JOK
CIIEKTPaJIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopHas pabota "OMbITHI 11O
Pa3IoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmmorexa [OK

https://m.edsoo.ru/ff0c0e2a
uX HaOJIOICHUU Yepe3 [BETOBbIE
bunbTper"
VYpok-npaktukyM "BonHoBbIE

76 CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepeHus u quppaxaus”

77 OmneiThl Pesepdopaa v mranerapHas bubnmoreka [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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I/ICHyCKaHI/Ie 1 NIOrJIOICHUE CBETA

. bubnmoreka [JOK
79 aroMoM. KBantsl. JInuneituarsie hitps://m.c dsogru Jf0c144c
CIIEKTPBI
20 Ypok-npaktukym "HaGmronenue bubnnoreka [HOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
Hyxknonnas moaens https://m.edsoo.ru/ff0c18ac
23 PaagnoaktrBHBIE IpEBpALLICHHUS. bubnuorexa [JOK
N3oToms https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PannoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnana
Ypok-koH(pepeH s
86 "I?annoaKgIBli{H? W3JIyYEHUS B bubmmorera [TOK
" https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakiuu. 3aKOHBI
87 COXIf)aHeHIEﬂ 3apsAI0BOTO U bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCEI
28 DHeprus CBSI31 aTOMHBIX SITIED. bubnmnoreka [JOK
CBs13b MacChl U SHEPTHH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme "SAnepHbie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpok-koHpepenmus "Anepuas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

paauOaKTUBHBIX U3TyUYCHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [IOK

92
ONEeKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KonTponbhas pabota no teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpEHME, 000OIICHHE.
94 JlaGopaTopHbie pabOThI 1O KypC bubmorexa HOK
" P pv P | ypey https://m.edsoo.ru/ff0c245a
BzaumoperictBue ten
IToBTOpenue, 0600IIeHNE. Perenune
bu6mmoreka [IOK
95 pacyeTHBIX M KAYECTBEHHBIX 3a7a4
" " https://m.edsoo.ru/ff0c2572
1o Teme "TernaoBblie MPOIECCH
[ToBTOpenue, 0606meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnorexka [JOK
no Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, 0600eHNe. Permenune
bu6mmorexa [IOK
97 pacUETHBIX U KQUECTBEHHBIX 3a7a4
" " https://m.edsoo.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHue, 0600IICHNE.
bubmuorexa [JOK
98 JlaGopaTopHbie pabOTHI 1O KypCy

"CeToBBI€E ABICHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH I10 TeMeE "3aKOHBI 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Konebanusa u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubmmnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTaMu 1o TeMe "KBaHToBasg 1 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IHNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KIIACC
Kon N .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O
TIPOBEPSIEMOTO 0011ero oopa3oBaHus
pe3yJbTara
1.1 UCIOJIb30BaTh U3YUYCHHBIC MOHATHS
- pasnuyarh SIBIEHUS MO ONMCAHUIO UX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIMX TaHHOE
. (bu3nueckoe sIBIEeHNE
pacro3HaBaTh POSBICHUE U3YUEHHBIX (PU3NUYECKUX SIBICHUH B OKPY>KaIOILIEM MUPE, B TOM YHCiIe (PU3NUECKUE SIBICHUS
1.3 B TIPUPOJIE, TIPH STOM NIEPEBOIUTH MPAKTHUYECKYIO 3a71ady B y4eOHYFO, BBIIENATh CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SBICHUH
OIMCHIBATh M3YYEHHbIE CBOMCTBA TeJI M (hPU3MUYECKHUE SBICHUSA, MCIONB3Ys (PU3MUYECKHE BEIMYUHBI, IPU OMUCAHUU
14 MPaBUJIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCIOJIB3YyEMBIX BEIHYMH, MX O0003HAUEHUS W CAMHUIBI (PH3MUECKUX
' BEJIMYMH, HAXOIUTh (POPMYJIBI, CBSI3bIBAIOIIME MAHHYIO (U3MYECKYI0 BEIUYHHY C JAPYTUMH BEIMUYMHAMM, CTPOUTH
rpaduKy H3yYeHHBIX 3aBUCUMOCTEN (U3NIECKUX BEITMUNH
s XapaKTepu30BaTh CBOICTBA Tell, GU3NIECKHE SBJICHHUS U MIPOIIECCHI, UCTIONB3YS N3YYEeHHBIC 3aKOHBI, TIPH 3TOM J1aBaTh
. CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTeMaTUYeCKOEe BhIpaKEHHUE




1.6

1.7

1.8

1.9

1.10

OOBACHATH (1)I/ISI/ILIeCKI/IC SABJICHUSA, MPOLECChHI U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTCpa: BbIABJIATh IPUINHHO-CICACTBCHHBIC CBA3U, CTPOUTH o0BsicHeHHe U3 1 — 2 JIOrHYECKUX

1aroB ¢ onopoi Ha 1 — 2 u3y4eHHbIX CBONCTBA (PU3NYECKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemars pacu€THble 3a1a4u B | — 2 1eiicTBUS, UCIIOJB3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NIECKHE BETUYMHBIL:
Ha OCHOBE aHaJIM3a YCJIOBUS 33a4YM 3alHChIBaTh KPATKOE YCIOBHE, MOJICTABIATH (PU3NYECKHE BETMUUHBI B (POPMYJIBI
U TPOBOJUTH pacu€rhl, HAXOAWUThb CIPABOYHbIC JaHHbIE, HEOOXOAMMBbIE Uil pELICHUs 3a/ad, OLIEHUBATH

PCATMCTUYIHOCTD HOHy‘IGHHOﬁ (1)H3quCKOﬁ BCIMYMHBI

pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (HU3UYECKUX METOJIOB, B OMMMCAHUU HCCIIEA0BAHUS
BBIICIISITh [IPOBEPSEMOE NPEANOJIOKEHNE (THIOTE3Yy), pa3iudyaTb M UHTEPIPETUPOBATh IOJYyUYEHHBIH pe3yibTar,
HaXOJUTh OIMIMOKH B XO/JI€ OIBITA, AENaTh BBIBOJBI [0 €T0 PE3yJIbTaTaM

MPOBOANTh OMBITHI MO HAOMIONEHUI0 (U3MUYECKUX SBICHUN WM (U3UYECKUX CBOUCTB Tel: (QOpMyIUpOBAThH
MIpOBEpsieMbIe MPENII0JIOKEHNS, COOUPaTh YCTAaHOBKY W3 NMPEAJIOKEHHOTO 000py10BaHUS, 3alIMChIBATh XOJ] OIbITA U
(GbopMynHUpOBaTh BHIBOJIBI

BBITIONHATH TMPSMBIE U3MEPEHHUsI C UCIOJIH30BAHHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS

MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUM

1.12

1.13

MIPOBOANTh MCCIEI0BaHUE 3aBHUCHUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT APYTrod C MCIOJIb30BAaHUEM MPSMBIX
M3MEpEeHUH, y4acTBOBaTh B IUIAHUPOBAHUM YUeOHOTO HCCIIEOBAaHUs, COOMpaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS,
cleysl MpenIoKEHHOMY IIaHy, (PMKCUpPOBAaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHJIE

MMPpCAJIOKCHHBIX Ta6JII/II_[ ur pa(bI/IKOB, ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

IMPOBOANTE KOCBCHHBLIC M3MCPCHUA (1)I/ISI/I‘-IGCKI/IX BCJIIMYHH, CICOyS HpeJIJ'IO)KeHHOI\/'I HUHCTPYKIUU: IIPHU BBINIOJIHCHUHA

I/IBMCpCHHﬁ COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEITUUHNHEI

co0roIaTh MpaBuiia TEXHUKKA O€30MaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM




1.14

yKa3bpIBaTh MPHUHLMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB, XapaKTepuU30BaThb IPUHIMIBI ACHCTBUS
M3YYEHHBIX NMPHUOOPOB M TEXHHUUYECKUX YCTPOWCTB C TOMOIIBI0 WX ONHMCAHUS, HCIONB3YS 3HAHUS O CBOMCTBax
(bu3n4ecKuXx sIBICHUH U HEOOXOJUMBbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOANUTH MPUMEPHI (HAXOAUTh HH(POPMAIUIO O MPUMEpax) MPaKTHYECKOTO HCIIOJIb30BaHMS (PU3NYECKUX 3HAHUH B
MIOBCEJJHEBHON JKM3HM s o0ecredeHuss O€30IaCHOCTH IpH OOpaleHMM ¢ OpudopaMu U TEXHUUYECKUMHU

yCTpOICTBaMH, COXPAHEHHUS 30POBbsI U COOTIOICHNST HOPM 3KOJIOTHUECKOT0 MOBEICHHUS B OKPY KalOIIeH cpene

1.16

OCYHICCTBJIATH OT60p HCTOYHHUKOB I/IH(bOpMaIII/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHHU C 3aJaHHBIM ITOMCKOBBIM 3aIIPpOCOM,
Ha OCHOBC HMMCIOIIMXCS 3HaHUN H HYTéM CpPpaBHCHUS PA3JIMYHBIX HCTOYHHUKOB BBIIACIIATH I/IH(I)OpMaI_II/II-O, KOTOpasa

SIBJIIETCS IPOTUBOPEUUBON UM MOXKET OBITH HEAOCTOBEPHOU

1.17

HCIIOJIb30BaTh NPU BBIIOJHEHUU YYEOHBIX 3aJaHU HAyYHOIONYJSPHYIO JIUTEpaTypy (U3NYECKOrO COAEpIKAHUA,
CIpaBOYHBIE MaTepHalIbl, pecypchl ceTu MIHTepHeT, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHMs

WH(pOpMaIIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KpPaTKUE NMHUCbMEHHBbIE U YCTHBIE COOOLIEHHUS HAa OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMaLUu
(bU3MYECKOro coJiepKaHus, B TOM YUCIIe TyOIMYHO Jes1aTh KpaTKHe COOOILEHHs O pe3yIbTaTax MPOEKTOB WM Y4eOHBIX
UCCIIEIOBaHUM, PU 3TOM I'PaMOTHO HCIIOJIb30BATh U3yUYEHHBIN MOHATUHHBIN anmapaT Kypca (GU3HUKH, COIIPOBOXKAAThH
BBICTYIUJICHHE ITPE3CHTALIUEN

IIPU BBINIOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIICAOBAHUM pachpeAessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MTOCTaBJIEHHBIMHU 3a/1a4aMH, CJIEINUTh 3a BBIIIOJHEHUEM TUIaHa AEHCTBUM, aJleKBaTHO OLEHUBATh COOCTBEHHBIN BKIIaJ] B

ACATCIIbBHOCTD I'PYIIILI, BBICTPAUBAThE KOMMYHUKATUBHOC B3aI/IMOI[CI>'ICTBI/Ie, YUUTBIBasA MHCHHUC OKPYIKAIOIIUX

8 KUIIACC




Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
0o01ero oopazoBaHus

1.1

HCIIOJIBb30BaTh IMOHATHA

1.2

1.3

1.4

pasiindath SABJICHHUA 10 OIMMCAHUIO HUX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX IaHHOC

(l)I/ISI/ILIeCKOG SIBJICHHUC

pacro3HaBaTh IPOSBICHUE U3YUEHHBIX (PU3NUYECKUX SIBICHUH B OKPY>KaIOLEM MUPE, B TOM YHCIIe (PU3NUECKUe IBICHUS
B IIPUPOJIE, TIPH 3TOM NIEPEBOIUTH MPAKTHUYECKYIO 3aady B y4eOHYI0, BBIIEIATH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKN)

(bu3nuecKuX sIBICHUN

OIUCHIBaTh M3YYEHHbIE CBOMCTBA TeJI M (PU3MUYECKUE SBICHUSA, UCIOJB3Ys (PU3MUECKHE BEIMYUHBI, IPU ONUCAHUU
MIPaBWJIbHO TPAKTOBATh (PU3MUYECKUIN CMBICI UCTIOIb3yEMbIX BEJIMUNH, 0003HAYEHUS U €IMHUIBI (PU3NYECKUX BEJIUYMH,
HaXoAuTh (OPMYJbI, CBS3BIBAIOLINE JaHHYIO (U3UYECKYIO0 BEIWYMHY C APYTMMH BEJIMYMHAMM, CTPOUTH IpaduKu

HU3YYCHHBIX 3aBUCHMOCTEHN (1)I/ISI/III€CKI/IX BCJIMYUH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (I)I/IBI/ILIGCKI/IG SABJICHUA U IPOLUECChI, UCIIOJIb3YS U3YUCHHBIC 3aKOHBI, IIPU 3TOM J1aBaTbh

CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTUYECKOE BhIPAXKEHNE

1.6

OOBACHATH (1)I/IBI/ILI€CKI/I€ mponecCol H“ CBOMCTBaA TCJI, B TOM 4YHUCIEC H B KOHTCKCTC chyauHﬁ ITIPaKTUKO-
OPHUCHTHPOBAHHOT'O XapaKTepa: BBIABIIATH IPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0BsicHeHHEe U3 | — 2 JIOrHYECKUX

11aroB ¢ MOMOIIbI0 | — 2 N3y4YeHHBIX CBOMCTBA (GU3NYECKUX SIBICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbIe 3aJa4u B 2 — 3 AeMCTBUSI, HCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (U3NUECKUE BEITMUUHBI:
Ha OCHOBE aHaJIM3a YCIOBHA 3aJa4d 3aIlIUCBIBATh KPAaTKOE YCIIOBHUE, BBIABIIATH HEIOCTATOK JAHHBIX I pELICHUS
3a/auM, BbIOMpaTh 3aKOHBI M (QOPMYJIbl, HEOOXOAUMBbIE Al €€ pelleHHs, MPOBOIAUTH pacué€Thl U CpPaBHUBATH

IMOJIYUYCHHOC 3HAYCHUC (I)HBH‘ICCKOﬁ BCIIMYHUHBI C U3BCCTHBIMU JaHHBIMU




1.8

1.9

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO DPEIIUTh MPH MOMOIIU (PUIUYECKHMX METOJOB, HCIIONb3Yys OIMUCAHHE
WCCIICIOBAHUS, BBIAENATh IPOBEPAEMOE MPEIAINOJI0KEHNUE, OLEHUBATh MPABUIBHOCTh IMOPSAJKA MPOBEACHUS
HCCIIEIOBAHUS, A€IaTh BbIBOJIbI

MPOBOANTH OMBITHI MO HAONIONCHUIO (U3MUYECKUX SBICHUH WM (U3UYECKUX CBOUCTB Tel: (QOpMYIUPOBATH

IIPOBEPACMBIC ITPCAIIOIOKCHMA, CO6I/IpaTB YCTAaHOBKY H3 MPCAJIOKCHHOTO O60py,I[OBaHI/I$I, OIIMCBhIBATBh XOJ OIIbITa U

(hopMyJITHPOBATH BBHIBOJIBI

1.10

BBIIIOJHATE MPAMBIC HU3MCPCHHA C HCIIOJB30BAHHMEM aAHAJIOI'OBBIX HpI/I60pOB U JaT4YuKOB (1)H31/I‘~IGCKI/IX BCJINYHMH,

CpaBHUBATL PE3yJIbTAThI H3MepeHI/Iﬁ C y‘IéTOM SaHaHHOﬁ a0COIIOTHOU MMOTPpCIIHOCTH

IpOBOAUTL HCCIICAOBAHUEC 3aBHUCUMOCTHU OI[HOﬁ (I)HBHHCCKOI;'I BCINMYHUHBI OT I[perﬁ C HUCIIOJIb30BAHHECM IIPAMBIX
I/I3M€p€HI/II7II IIaHUPOBATh HCCICIOBAHUC, CO6I/IpaTI) YCTAaHOBKY W BBIIIOJIHATL U3MCPCHUA, CICAYSA NPCAIIOKCHHOMY
IJI1any, (bI/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘I@HHOI’I 3aBUCUMOCTH B BHJC Ta6J'II/II_I u l"pa(l)I/IKOB, JC€JIaTb BBIBOAbLI II10

pe3ysbTaTaM UCCIeA0BAHUS

1.12

1.13

1.14

1.15

1.16

MIPOBOAUTHh KOCBEHHBIE U3MEPEHMs (PU3NUECKUX BEJIMYMH: IJIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAILHYIO
YCTaHOBKY, CII€AYs IPEII0KEHHOW HHCTPYKLIUHU, ¥ BBIYUCIIATH 3HAYEHUE BETUYHHBI

co0Jro1aTh MpaBmiIa TEXHUKK O€30MaCHOCTH IPU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MPUHIIMIIBI JEHCTBHS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOIl HA UX ONMHCAHUS,
UCTOJIb3Ys 3HAHUS O CBOMCTBAaX (PM3UUECKUX SABICHUNA U HEOOXOAUMBbIe (hU3NYeCKHe 3aKOHOMEPHOCTH

pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIE TIPUOOPHI [0 CXEMaM U CXeMaTHUYHBIM PUCYHKaM,
COCTaBJISITh CXEMbI JIEKTPUUECKHX LIeTIeN C OCIIe0BaTeIbHBIM U TapauIeIbHbIM COEJMHEHHEM DJIEMEHTOB, Pa3inyas
yCIIOBHBbIE 0003HaUEHUS 3JIEMEHTOB AIEKTPUUECKHUX IIeTIel

MPUBOAUTH NMPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPUMEpax) MPAKTUYECKOTO MCIIOJIb30BaHMs (PU3NYECKUX 3HAHUH B

MOBCETHEBHONW JKM3HU JUIsl oOecreueHuss O€30MacHOCTH TpH  OOpalleHuH ¢ NpUOOpaMH M TEXHHUYECKUMU

YCTPOHCTBaMHU, COXPAHEHHUs 37I0POBbs U COOIOACHUSI HOPM SKOJIOTHUECKOTO MOBEICHUS B OKpYXKaIOIIeH cpee




1.17

1.18

OCYILLECTBIIATh MOUCK MH(pOpMAIMK (PU3NYECKOTO COAep)KaHus B ceTH VIHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUN U
MyTEM CPaBHEHUS JOTOJIHUTENBHBIX HCTOYHUKOB BBIIENIATH HH(POPMAIIUIO, KOTOPAast SBJSETCS MPOTUBOPEUUBOIN MIIH
MOJKET OBITh HEJOCTOBEPHOM

WCIOJIb30BATh NPU BBHIMOJHEHUH YYEOHBIX 33aJaHWi HAYYHO-IOIMYJISIPHYIO JIUTEpaTypy (U3NYECKOrO COAEp KaHus,
CIpaBOYHBIEC MaTepHUallbl, pecypchbl ceTu MHTepHeT; BiaaleTh NpuéMaMy KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs

WH(OPMAIINY U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

1.20

9 KUIIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

1.1

1.2

CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIC M KPAaTKUE YCTHBIE COOOMmIeHUs, 0000mas WHGOpPMAIHMIO U3 HECKOJIbKUX
HUCTOYHUKOB (PU3UYECKOrO COJECp)KAHUS, B TOM UHCIE NyOJIMYHO MPEICTaBISATh PE3yJIbTaThl MPOCKTHOW HIIU
HCCIEA0BATENIBCKON JEATEIbHOCTH, NPU 3TOM I'PAMOTHO HCIIOJIb30BATh WM3YYEHHBIM NOHATUHHBIA ammapar Kypca

(bHSPIKPI, COIMPOBOKAAThb BBICTYIIJICHUC Hpe3eHTaHHeﬁ

IIPpH BBIITOJIHCHHUU y‘{e6HLIX IMMPOCKTOB 1 I/ICCJ'IGI[OBaHI/Iﬁ (I)I/I3I/I"IGCKI/IX MponecCoB pacupeaCiIiaTb 0053aHHOCTH B rpymume
B COOTBETCTBHHM C IIOCTABJICHHBIMH 3aJadyaMHu, CICAUTH 3a BBIIIOJHCHUEM IIJIaHa I[CI\/'ICTBI/Iﬁ H KOPPEKTHUPOBATH €TO,
aJICKBATHO OILICHMBATH COOCTBEHHBII BKJIa B JCATCIBHOCTHL TPYIIIbI, BbICTPAMBATE KOMMYHHUKATUBHOC

B3alMO/ICIICTBHE, TPOSBIISAS FTOTOBHOCTD pa3periaTh KOH(QIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpPaMMbl OCHOBHOI'O
o01ero oopazoBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pas3iindaTth SBJICHUSA IO OIMUCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOLIUX HAHHOC

(buzmvecKoe sIBJICHUE




1.3

1.4

1.5

pacrio3HaBaTh MPOSBICHHE HM3YYCHHBIX (DU3NYCCKUX SBICHUH B OKpPYKAIOIIEM MHUpPE, B TOM 4uCie (DU3HUECKHUe
SIBIICHUSI B TIPUPOJIC, IIPU ITOM MEPEBOIUTh MPAKTUUYCCKYIO 33/1a4y B yUeOHYIO, BBIJICISTH CYIIECTBCHHBIE CBONCTBA
(mpu3Haku) pU3NUECKUX SABJICHUN

OIKCHIBATh U3YYCHHBIC CBOWMCTBA TeN M (U3MUECKUE SBICHUS, UCTIONB3Ys (U3MUECKUE BEITUYUHBI, P OMHCAHUU
MPaBUIBHO TPAKTOBaTh (DU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEJIMYHH, OO0O3HAYCHUS M CAWHUIBI (PU3HMUECKUX
BEJIMYMH, HAaXOJUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DH3UYECKYIO0 BEIIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH

rpa(i)I/IKI/I N3YYCHHBIX 3aBUCHUMOCTEH (bHBI/I‘ICCKI/IX BCJIMYHMH

XapaKTCpHU30BaTb CBOMCTBa TCII, (I)I/I3I/I‘{eCKI/Ie SIBJICHHUA U IPOLECChI, UCITOJIb3YS N3YUCHHBIC 3aKOHBI, ITPHU 3TOM 1aBaTh

CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMaTHYECKOE BBIPAKEHHE

1.6

1.7

OOBSICHATh (HU3WYECKHE TMPOLECCHl M CBOMCTBA TEI, B TOM 4YHCIE€ W B KOHTEKCTE€ CHUTYaldil MPaKTHKO-
OpPUEHTUPOBAHHOI'O XapakTepa: BBIABIATh NPUYMHHO-CIEICTBEHHbIE CBS3M, CTPOUTH OOBsICHEHHME u3 2 — 3
JIOTUYECKUX IIaroB C MOMOLIbI0 2 — 3 M3YyYEHHBIX CBOMCTBa (PU3MUECKHX SBICHHUM, (PU3MUECKUX 3aKOHA WJIU

3aKOHOMCPHOCTHU

pemaTh pacué€THble 3a/laud (ONMUparoLIMecs Ha CUCTeMy M3 2 — 3 ypaBHEHHH), UCHOJb3Yys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIOLIME (PU3NUECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBHS 33/1a4M 3allMChIBaTh KPATKOE YCIOBHE, BBISIBIISTD
HE/IOCTaIOIIe WK N30BITOUHBIE TaHHbBIC, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsSl PELICHUs, TPOBOIUTD

paC'-IéTI)I U OOCHUBATH PCATTMCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘ICCKOI\/'I BEJINYHHBI

1.8

1.9

pacrno3HaBaTb l'IpO6J'IeMI)I, KOTOPBIC MOXXHO PCHINTH IIPHA ITOMOIIN (1)I/I3I/I‘—ICCKI/IX MCTOAOB, HCIIOJIB3Yyd OIIMCAHHEC
HUCCIICAOBAHUS, BBIICITH IIPOBEPACMOC TMPCATOJIOKCHNUEC, OLCHHUBATH IIPABUJIBHOCTL TIIOpsAKa IIPOBCACHUA

HCCIICAOBAHMs, ACIaTh BbIBOAbI, MHTCPIIPETUPOBATE PE3YJIIbBTATHI Ha6J1IO)]eHPII>'I " OITBITOB
IMPOBOAUTD OIIBITHI IO Ha6J'IIOIIeHI/IIO (pI/I3I/I‘{CCKI/IX SIBJICHUI WU (I)I/ISI/I‘-IGCKI/IX CBOMCTB T€JI: CAMOCTOSITEILHO COGI/IpaTB

YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpyJOBaHUs, OMHUCHIBATH XOJ OIMBITA M €r0 PE3yJbTaThl, (HOPMYJIUPOBATH

BBIBOBI




1.10

IIPOBOIMTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONIPEICIISIs CPEIHEE 3HAUYCHUE H3MEPSIEMOMN BEITMUNHBI
(pokycHOe paccTossHUE coOMparoniei JHH3BI), OOOCHOBBIBATH BBIOOp croco0a W3MEpEeHUs (HM3MEPUTEITHHOTO
npudopa)

MIPOBOJIUTh HCCJICIOBAHUE 3aBUCHUMOCTCH (DU3MUECKUX BEJIMYUH C KCIIOJb30BAaHHMEM MPSIMbBIX H3MEPCHUI:
IUTAHUPOBATh HCCIICJOBAHUE, CAMOCTOSITEIbHO COOHMpaTh YCTaHOBKY, (MKCHPOBATh PE3YJIbTaThl IOJYYEHHOU

3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIMYHH B BUC Ta6JII/IIII/I Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IMPOBOANTHL KOCBCHHBIC U3MCPCHU A (bH?;I/I‘-IGCKI/IX BCJIMYHMH: IJIAHUPOBATH U3MCPCHUA, C06I/IpaTI) OKCIICPUMCHTAJIBHYTO
YCTAaHOBKY W BBIIIOJIHATL HU3MCPCHUSA, CICAYS npezmo;erHoﬁ HHCTPYKIIMH, BBIYUCIIATH 3HAYCHUC BCIIMYUHBI U

AHAJIM3UPOBATH MMOJYYEHHBIE PE3YJIbTATHI C YUETOM 33JaHHON MOTrPEIIHOCTH U3MEPECHUI

1.13

coOIr0IaTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MIPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM

1.14

pasnuyaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (DU3UUECKUX MOJIENCH: MaTepHalibHas TOUKa, aOCOIIOTHO TBEPI0E TEIIO,
TOYEYHBIA UCTOYHUK CBETA, Ty4, TOHKAS JIMH3a, INITAHETapHasi MOJIENIb aTOMa, HyKJIOHHAs MOJIeJIb aTOMHOTO sJIpa

XapaKTCPU30BaTh NPUHIUIIBI JEHCTBUSA N3YUCHHBIX HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB C 0H0p01>i Ha UX OIIMCaHMH:,

HCIIOJIB3YS 3HAHUSA O CBOMCTBaX (1)I/I3I/I‘~ICCKI/IX SIBIICHHUH U HGO6XO}II/IMI)IC (1)I/I3I/I‘~ICCKI/I€ 3aKOHOMCPHOCTHU

1.16

1.17

1.18

HCIIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKHU U3YUYCHHLIX TCXHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB u
TEXHOJIOTHUYCCKUX IMPOLECCCOB IMPU PCUHICHUHA y‘-Ie6HO-HpaKTI/I'-ICCKI/IX 3aaa4, OINTHYECKHUE CXEMbI IJIA ITOCTPOCHHA

n300pakeHH B IUIOCKOM 3epKaJie U cOOMparole JuH3e

MPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMAIIUIO O MTPUMEpax) MPaKTHUECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUN B
MOBCEIHEBHOM JKM3HMU JJIs1 obOecrieyeHus O€30MacHOCTH MpH oOpalieHud ¢ npudopaMud U TEXHUYECKUMH
YCTPOMCTBaMHU, COXPAHEHHUs 37I0POBbsl U COOIIOAECHUST HOPM HKOJIOTHUECKOTO MOBEICHUS B OKpYXKarollei cpene

OCYILECTBIIATh MOUCK MH(OpMaruu (pu3nyeckoro cojepkaHusi B ceTu VIHTEpHET, caMOCTOATENbHO (OpPMYIUpYs

MTOMCKOBBIN 3aMPOC, HAXOAUTH ITyTH ONpeAeNICHUS JOCTOBEPHOCTH MOTy4YeHHOM HH(POpMAIIUU Ha OCHOBE UMEIOIIHUXCS

3HAHUM U JOITIOJIHUTCIIbHBIX UCTOYHHUKOB




1.19

1.20

1.21

WCIIOJIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHU HAYyYHO-MOMYJISIPHYIO JTUTEpaTypy (U3MUYECKOTO COJEp:KaHus,
CIpaBOYHBIC MaTEPUAIIbI, PeCypChl ceTu MIHTepHeT; BlaieTh NPpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus

nH(pOpMaLIUY U3 OJHOI 3HAKOBOM CUCTEMBI B JPYTYIO

co3llaBaTh COOCTBEHHbIE ITMCHbMEHHBIE U YCTHBIE COOOILICHUS HAa OCHOBE MH(OPMAIMKN U3 HECKOJIBKUX UCTOYHHUKOB
¢bu3nyeckoro conepkaHus, MyOJMYHO MPEACTABIATh pPe3yJbTaThl IPOEKTHOM WM  HCCIEeI0BATENbCKON
JESTeIbHOCTH, TIPH TOM I'PAMOTHO HCIIOJIb30BAaTh N3yUSHHBIN MOHATUIHBIN anmapaTt u3y4aeMoro pasjaena GU3uKu 1

COIMPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ C y‘léTOM 0COOEHHOCTEN ayJJUTOpUU CBEPCTHUKOB

IIPpH BBIIIOJIHCHUH y‘IC6HLIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ (1)I/ISI/I‘ICCKI/IX IIpoueCCOB pacCIpCaAcCIIATh 00513aHHOCTH B rpymiie
B COOTBCTCTBHUHU C IIOCTABJICHHBIMHU 3aJadyaMU, CJICIUTH 3a BBIIIOJHCHHCM IlJIaHa ﬂGﬁCTBHﬁ U KOPPEKTUPOBATH €TI0,
aICKBATHO OLCHHMBATHb COOCTBEHHBIHI BKJIad B JCATCIBHOCTb TPYIIIbI, BbICTpAMBATH KOMMYHHKATUBHOC

B3alMO/ICIICTBHE, TPOSBIISAS FTOTOBHOCTD pa3periaTh KOHQIUKTHI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC
Kon
Kopa ssiemenTa IIpoBepsiemble 3JIeMEHTbI COIePKAHUSA
pasjaena
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA
®usnka — Hayka o mnpupoge. SIBieHus npupozabl. PU3NYECKUE SBICHUSA: MEXAHUYECKHE, TEILIOBBIC,
H NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BenuuuHbl. M3mepenue ¢usnueckux BenuunH. Pusnyeckue mnpubopsl. Ilorpemnocts
t2 n3MepeHnil. MexayHapoIHasi CUCTEMA €ITMHULL
EctecTBeHHOHayuHBII METOJ| MO3HaHUA: HAOIIOAEHHME, MOCTAHOBKAa HAyYHOTO BOIPOCA, BBIIBM)KEHUE
1 1 TUIIOTE3, SKCIEPUMEHT 0 IPOBEPKE TUIOTE3, 00BSICHEHNE HAOII0JaeMOT0 SBJICHHS
1.4 Onucanue GpU3NUECKUX SBICHUH C TOMOILBIO MOJIeNIeH
[IpakTuyeckue paboOTHI:
N3mepenue paccTossHAN.
1.5 W3mepenue 06bEMa KUAKOCTH U TBEPIOTO Tea.
Ornpenenenne pa3MepoB MaJIbIX TEN.
N3mepenue teMnepaTypsl IpHU OMOIIY SKUIKOCTHOIO TEPMOMETPA U 1aTYMKaA TEMIIEPATYPBI
2 ITEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNU BEIECTBA




CTpOCHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX pPa3MCpPEI. OHBITI)I, JOKa3bIBAIOIHUE TUCKPETHOC CTPOCHUC

2.1
BEILIECTBA
25 JIBmxenue dactui BemecTBa. CBsA3b CKOPOCTH IBIDKCHUS YaCTHIl C TeMIepaTypoil. bpoyHoBckoe
' nBkeHue, uddysus
23 B3anmMopelicTBie YacTHUI] BENECTBA: IPUTSHKEHNE U OTTAIKHBAHNUE
ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTAIUTMYECKUX) TEI.
24 B3anmocBs3b M1y CBOMCTBaMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSHHSX M X aTOMHO-MOJICKYJIIPHBIM
CTPOCHHEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI
[IpakTuueckue padbOTHI:
26 OneHka JuaMeTpa aToMa METOJIOM PSJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.

OnbITEI IO O6H3.py>K6HI/II-O JIENCTBUS CUIT MOJICKYJIIPHOT'O IMIPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanudeckoe JABUKeHHE. PaBHOMEpHOE 1 HEPABHOMEPHOE JIBIYKCHHUE

3.2 Cxopocte. CpenHsisg CKOPOCTh P HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTH 1 BpeMEHM JIBHKEHUS

13 SBnenune nHepuuu. 3aKOH MHEpLMU. B3auMoaencTBue el Kak NpuYrHa U3MEHEHUSI CKOPOCTH JIBUKEHUS
' Ten. Macca kak Mepa HHEPTHOCTH Tefa

3.4 [TnotHOCTH BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJTMYECTBOM MOJIEKYJ B €IMHUIE 00hEMA BEIIECTBA

3.5 Cuila Kak XapakTepUCTUKA B3aUMOJICUCTBHS Tell

3.6 Cuta ynpyrocta u 3akoH ['yka. 3mepeHue CHitbl ¢ MOMOIIBIO0 TUHAMOMETpa

3.7 SIBnenue TAToTEHUA U criia TshkecTu. Cuita TsSDKECTH Ha IpyTuX IuianeTtax. Bec tena. HeBecomocTh




3.8

Cuna tpenus. TpeHue cKoJIbKEHUS U TpeHUE NOKos. TpeHue B Ipupojie U TEXHUKE

3.9 CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOU NpsiIMOi. PaBHOIEHCTBYOILIAsA CUIT
[IpakTuueckue padbOTHI:
OmpeneneHue CKOPOCTH PABHOMEPHOTO MABIKECHHUS (IIApHKa B JKHJIKOCTH, MOJIEIH 3JIEKTPHYECKOTO
310 aBTOMOOWIA M Tak jainee). OmpeneneHue cpenHell CKOPOCTH CKOJBKEHUS OpycKa WIM IIapuKa IO
' HaKJIOHHOM IuiockocTtu. OmpeneneHne IUIOTHOCTH TBEpAOro Tena. OMbITH, JIEMOHCTPUPYIOLIHE
3aBHCUMOCTH pacTshKEeHUs (edopMaliin) MpyKUHbBI OT TPUI0KEHHOW CHiIbl. OTBITH, JEMOHCTPUPYIOLIHE
3aBUCHMOCTB CHJIBI TPEHHSI CKOJILKEHHS OT Beca TeJla M XapaKTepa COMPHKACAIOIINXCS TIOBEPXHOCTEH
311 @usnueckue SBICHUS B NMPUPOAE: NMPUMEPHI ABMKCHHUS C PA3IMYHBIMU CKOPOCTSMH B )KUBOH M HEXHMBOU
' MIpUpPOJIE, ACHCTBUE CHIIBI TPEHUSI B IIPHUPOE M TEXHUKE
3.12 TexHuyeckue ycTponcTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1 Hasnenue TBEpAOro Tena. CrocoObl yMEHbIIEHHS U YBETHUEHHS JaBICHUS

4.2 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJI€HHUs Ta3a 0T 00bEMa, TEMIIEpaTyphl

43 Ilepenaya naBiaeHMsT TBEPABIMU TelaMH, XUAKOCTAMM M Tasamu. 3akoH [lackansa. IImeBmartnueckue
. MalllMHbI

44 3aBUCUMOCTD JABJICHUS KUJIKOCTH OT riayOuHbl. ['mapocTaTudyeckuii mapamokc. CooOmarmmecs: coCcyapl.
' I'nnpaBnuueckre MEXaHU3MBI

45 Atmocdepa 3eman u atMmochepHoe naBieHue. [I[pudnHbI CylecTBOBaHUS BO3AYIIHOW 000JIOUKH 3eMIIH.
' OmneiT Toppuueniu. 3aBUCUMOCTh aTMOC(EPHOTO 1aBJIE€HUS OT BBICOTHI HAJl YPOBHEM MOPS

4.6 N3mepenue armocdepnoro gasnenus. [IpuGopsl 115 u3mepeHus aTMocpepHOro 1aBaeHUs




4.7

JleiicTBHE KUIKOCTH M Ta3a Ha MOrpyXEHHOE B HHUX Teso. BrITankuBaromas (apXxuMenoBa) cujia. 3akoH

Apxumena

4.8

4.9

4.10

4.11

[1naBanue ten. Bo3ayxornaBanue

[IpakTuueckue paboOTHI:

HccnemoBanne 3aBHCHMOCTH Beca Tella B BOJE OT 00BbEMa TOTPYKEHHOH B KHJIKOCTh YacTH Tela.
OrnpezenieHre BBITAJIKUBAIOUIEH CHIIBI, JEUCTBYIOIIEH Ha TeNO, MOrpyXKEHHOE B KUAKOCTh. [IpoBepka
HE3aBHCHMOCTH BBITAIKUBAIONIICH CHUJIbI, IEUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT Macchl Teja. OMBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCMOCTD BBITAIKMBAIOIICH CUJIBL, JCHCTBYIOIIEH Ha TENO B )KUJIKOCTH, OT 00bEMa
MOTpyKEHHOM B >KHJIKOCTh YaCTH Teja M OT IUJIOTHOCTU XUAKOCTU. KOoHCTpyHnpoBaHue apeomeTpa Wiu

KOHCTPYUPOBAHUC JIOAKHU U OIIPCACIICHUC eé IPYSOHO,HBéMHOCTI/I
dusnueckue sBICHUS B npupoac: BIMAHUC aTMOC(I)epHOFO JIaBJICHUS Ha *KUBOM OpTraHu3M, IIaBaAHUC pBI6

Texnuueckue yCTpOﬁCTBaI coo6u1a10u1nec;1 COCY b, YCTpOﬁCTBO BOAOIIPOBO/JA, l"I/IIlpaBJ'II/I‘-IeCKI/Iﬁ Ipece,

MaHOMETp, 0apOMETp, BEICOTOMED, MOPIITHEBOIM HACOC, APEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 MexaHnuueckasi MOIIIHOCTD

53 [IpocTeie MeXaHU3MBI: phIYar, OJI0K, HAKIOHHAsS TUIOCKOCTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy

55 «3onoToe mpaBuiio» Mexanuku. KosdduimeHnt noneznoro aeiictBus Mexanu3MoB. [IpocTrie MeXaHU3MBI B
' OBITY ¥ TEXHHUKE

5.6 [ToTennmanpHas SHEPTUH TeJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




8 KVIACC

Kon
pa3jiena

5.8

IlonHas MexaHudeckas OHCPIHUA. 3aK0OH U3MEHEHUS U COXpaHCHUA MEXaHU4JeCKoM SHEpIrun

[IpakTuueckue padbOTHI:

OnpeneneHHe pa6OTBI CHUJIBI TPEHUA ITPHU PaBHOMCPHOM JBHXKCHHHU TECJIa 110 FOpHSOHT&J’IBHOﬁ IIOBEPXHOCTH.

> Uccnenosanue yciosuil paBHoBecus poruara. M3mepenue KIIJ[ HakiioHHOM mmockoctu. M3ydeHne 3akoHa
COXpPaHEHHUS MEXaHUYECKOH dHEepPTuu
5.10 du3nyecKue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeJI0BeKa
s11 TexHuyeckue ycTpoiicTBa: pplyar, MOJBUKHBIA M HEMOJBHKHBIM OJIOKH, HAKIIOHHAS! MIJIOCKOCTh, MPOCTHIE
' MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS
3JieMeHTa
TEIUVIOBBIE ABJIEHUA
61 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUYECKOW TEOPUH CTPOCHHS BellecTBa. Macca U pa3Mepbl MOJIEKYII.
' OMBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHSI MOJIEKYIIPHOKHHETUYECKON TEOPUH
6.2 Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpuctammnueckue u aMmopdHbIe Tena
63 OOBbsiCHEHHE CBOMCTB Ta3oB, KHUAKOCTEH M TBEPIBIX TNl HA OCHOBE MOJOKEHUN MOIEKYISIPHOKUHETHUECKOM
' TEOPUH
6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TermoBoe pacliupeHue U CokaTue




6.6 Temnepatypa. CBs3b TEMIIEPaTypbl CO CKOPOCTHIO TEIIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buyrpennsist sueprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH SHEPTUHU: TEIUIonepeada u COBEpIICHHE PaboTh
6.8 Bunel Teronepenaun: TemIONPOBOJHOCTb, KOHBEKIUS, U3TyUCHHE
6.9 KonnuectBo TEeoThl. Y aenbHasa TEINIOEMKOCTE BEILIECTBA
6.10 TemooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OallaHca
6.11 [1naBrieHue M OTBEpI€BaHNE KPUCTAIIIMUECKUX BEIIECTB. Y AeNbHAs TEIIOTa IIJIaBICHUS
612 [TapooOpa3oBanue u kongencauus. Mcnapenue. Kunenue. Y aenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb
. TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BnaxHocTs Bo3yxa
6.14 OHeprus TOIMBa. Y 1eJbHas TEMJI0Ta CrOPaHUs
615 [Tpunmuner pabotel TemnoBbix nBurateneit KIIJ| TemmoBoro nBuratens. TemnmoBble ABUTATENM M 3alluTa
. OKPY’KaIOIIeH cpeibl
6.16 3aKOH COXpaHEHUs U PEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOLECCax
[IpakTuueckue paboOThI:
OnBITH MO OOHAPYKEHHUIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.
OMNBITHI MO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIH caxapa.
617 OMNBITHI 110 HAOJFOACHHUIO TETJIOBOTO PACIITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBleHUs BO3lyXa B OaJUIOHE IINPHUIA.
OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD AAaBJICHHUS BO3yXa OT €ro 00bhEMa U HATPEBAHUS MIIA OXJTAKICHHUS.
[IpoBepka THUIOTE3bI JHUHEWHON 3aBUCUMOCTH JUIMHBI CTOJOWMKA KHIKOCTH B TEPMOMETPHUUYECKON TpyOKe OT

TEMIIEpaTyphI.




6.18

6.19

Habmoienue n3aMeHeHs: BHYTPEHHEH SHEPTUU Tejia B pe3ysibTare TeIionepeadyn U paboThl BHEIIHUX CHJL.
HccnenoBanue sBiIeHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpsiueii BOJIBI.

OnpeneneHne KOJWYECTBA TEIUIOTHI, MOJTYYCHHOTO BOJOW MPH TEIUIOOOMEHE C HArpeThiM METALNTUYCCKHM
HUAJTUHAPOM.

Omnpenenenue yaeabHONU TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca UCHapeHusl.

Omnpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3/yXa.

Ornpezenenne yAeIbHON TEIJIOTH TUIABICHUS JIbJIA.

OuznyecKue sIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHBIC SBIICHUS B IPUPOJIE, KPUCTAIUIBI B
npupoje, uznydenue CoHIa, 3aMep3aHie BOJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHETa.
TexHnuecKue ycTpoicTBa: KanuuIsipbl, IPUMEPHI HCIOJIb30BaHUS KPUCTAIUIOB, )KUJIKOCTHBIA TEPMOMETP, TaTUUK
TEeMIIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHa, IBUTATENb

BHYTPEHHET0 CTOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuzanus Teil. J[Ba poja dIEKTPUUECKUX 3apsiioB

75 B3aumonelictBue 3apsokeHHBIX Tenl. 3akoH KynoHa (3aBUCHMMOCTb CHJIbI B3aUMOJAEWCTBHS 3apsDKEHHBIX TEl OT
' BEJINYMHBI 3apsIJIOB M PACCTOSIHUS MEXITY TEJIaMU)

73 Onektpruueckoe nose. Hanmpskx€HHOCTh 35ekTpryeckoro nosist. [IpuHIum cyneprno3uium 3JeKTpUYeCKUX MoJIer
. (Ha KaYECTBEHHOM YPOBHE)

74 Hocurenu snexTpuueckux 3apsioB. DJIeMEHTapHbIN 3iekTpuueckuid 3apsia. Crpoenue atoma. [IpoBoaHuKH U

JUDJICKTPHUKHU




7.5 3aKOH COXpaHEHHUs JICKTPUUYECKOro 3apsia

7.6 DNIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOUHHMKYM MOCTOSIHHOTO TOKa

7.7 JleficTBUSI AJICKTPUUYECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DIIEKTPUUECKHUI TOK B KHUAKOCTIX U Ta3ax
7.8 OnekTpuyeckas nuenb. Cuiia Toka. JIEKTPUIECKOE HANPSHKEHUE

7.9 ConpoTHBiIeHUE MPOBOJHUKA. Y IEIHHOE COMPOTHUBIICHUE BEILIECTBA

7.10 3akoH OMa aJid yyacTka 1enu

7.11 [locnenoBarenbHOE U MapajuieIbHOE COETMHEHUE POBOJHUKOB

7.12 PaboTa 1 MOIIHOCTH AJIEKTpUYEeCcKOro Toka. 3akoH [[xoymns — Jlenna

7.13 DNEeKTpUUECKHE e U MOTPeOUTENN JIeKTPUIECKOr dHeprun B ObITy. KopoTKkoe 3amMblkaHue

7.14 ITocTossnAbIe MaruuTel. B3anMoaelcTBHE MOCTOSHHBIX MAarHUTOB

7.15 MaruntHoe nosie. MaraHuTHOeE 110JIe 3eMJIM U €r0 3HAUYECHHE U )KU3HU Ha 3eMIie

7.16 OmneIT OpcTena. MarHuTHOE MOJe 3JIEKTPUUECKoro Toka. [I[puMeHeHne 3eKTpOMarHuTOB B TEXHUKE

17 JleficTBe MarHUTHOTO TOJISl Ha MPOBOJHHUK C TOKOM. DJIEKTPOJBUTaTENh IMOCTOSHHOTO TOoKa. Mcronb3oBaHue
. 3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

7.18 OnbiTel @apajnes. SABneHne 35ekTpoMarauTHoM nHAyKuu. [IpaBumno Jlenma

719 OnektporeHeparop. CrocoObl TMOTYYEHUS DICKTPUYECKON DHEPrUu. IJIEKTPOCTAHIIMM HAa BO300HOBIISEMBIX
. HMCTOYHHMKAX SHEPTUHU

[IpakTudeckue pabOTHI:
7.20 OMNBITHI 110 HAOTIOACHUIO JIEKTPHU3AIIUN Te HHAYKIIHUEH U MPYU COMPUKOCHOBEHHH.

HccnenoBanue neMCTBUS JIEKTPHUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.




COopka u mpoBepka padOThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

H3mepenne u peryampoBaHue HAPSKEHHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONIPOTUBIICHUSI PE3UCTOPA U HANPSIKECHUS
Ha Pe3UCTOpE.

OnBIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COIIPOTUBIIEHUS TPOBOIHUKA OT €0 IJIMHBI, INIONIaIH
MONEPEYHOI0 CEYEHUsI U MaTepHuaa.

IIpoBepka npaBuiia CIOKEHUS HANPSKEHU MPU MOCJIEA0BATEIbHOM COECIMHEHUHN JIBYX pe3ucTOpoB. IIpoBepka
IpaBWJia JUisl CUJIbl TOKA MPU NapajuIeIbHOM COEAMHEHHUU pe3nucTopoB. OmpeneneHue paboThl ANEKTPUUYECKOTO
TOKa, UAYLIEro 4yepe3 pe3uctop. OmnpeneneHue MOLIHOCTH 3JEKTPUYECKOIO TOKA, BBIACIAEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA, UIIYIIETO Yepe3 JJaMIIOUKy, OT HanpsbkeHus: Ha Hel. Onpenenenue KI1TJ{
Harpesarels. MccneqoBanne MarHUTHOTO B3aMMOJICHCTBHS TOCTOSTHHBIX MarHUTOB. M3ydeHrne MarHuTHOTO MOJIs
MOCTOSTHHBIX MAarHUTOB MPU UX OOBEIUHEHUHU U pa3zesneHnu. VcciaenoBanne AeHCTBUS JIEKTPUUECKOTO TOKA HA
MarHuTHYIO CTpesiKy. OMbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJAEHCTBUSL KAaTYLIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIlpaBJICHUS TOKA B Karywke. M3ydyeHue neicTBUs MarHUTHOTO MOJIs HA IPOBOJHUK C
TokoM. KoHcTpynpoBanue u m3ydeHue pabotsl anektpoasuratens. M3mepenune KIIJ[ anexkTpoasuraTenbHOM
yCTaHOBKH. ONBITBI MO HCCIEIOBAHUIO SBJICHUS JJIEKTPOMAarHUTHOM WHIYKIWU: HCCIECIOBAHUE H3MEHEHUM

3HAYCHHUA U HAITPABJICHUA MHAYKIIHOHHOTO TOKa

7.21

dusnueckre SABICHUS B npupoac: SJMCKTPUUCCKUC SBJICHUSA B aTMOC(i)epe, OJICKTPHUYCCTBO KHBBLIX OPraHU3MOB,

MAarauTHOC I10JIC SCMJ'II/I, ,upeﬁ(b MOJIFOCOB, POJIb MArHUTHOT'O IOJIA JIA )KU3HU Ha 3CMJ'IC, MOJIAPHOC CUAHUC




TexHuyeckue yCTpONCTBA: JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK SJIEKTPUUECKOI SHEpruwu,

7.22 3JIEKTPOOCBETUTEIbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE  AJIEKTPONPUOOPHl  (IpUMEpBI),  DIEKTPUUECKUE

MpEaAOXPAHUTCIIN, SJICKTPOMATrHUT, 3JICKTPOABHUIATCIIb TOCTOSAHHOTO TOKA, TCHCPATOP MMOCTOAHHOI'O TOKA

9 KUIIACC

Kon

pasaciia

Kox snementa

HpOBepHeMHe QJIEMCHTBI COACPIKAHUA

MEXAHUWYECKUE SABJIEHUA

8.1 Mexanuueckoe nBmxeHue. MarepuanpHasa Touka. Cucrema oTcuéra

8.2 OTHOCHUTEILHOCTh MEXAaHUYECKOI'O ABMXKCHHUS

8.3 PaBHOMeEpHOE IPSIMOJIMHEMHOE JBUKEHUE

04 HepaBuomepHoe npsimosinHeitHoe ABMKeHUEe. CpeHssi © MTHOBEHHAs! CKOPOCTH TeJia TPH HEPAaBHOMEPHOM
' JIBOKCHUH

8.5 YckopeHue. PaBHOYCKOPEHHOE NPSAMOIMHENHOE IBUKEHUE

8.6 CBobOoanHoe naaenue. OneITe ["anues

87 PaBHOMEpHOE MBHXKEHHE IO OKpYKHOCTHU. [lepron 1 yactoTta oOparenus. JInHeHas U yriioBasi CKOPOCTH.
' LleHTpOoCTpEMUTENEHOE YCKOPEHUE

8.8 ITepBbiit 3akoH HproTOHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpertuii 3akon HeroToHa




8.11 [IpuHIMIT CynEepIIO3UIIUN CUIT

8.12 Cuuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuiia TpeHUs CKOJIbKEHHUS, CHJIa TPEHUS IIOKOsI, IPYTUE BUJIbI TPEHUS

8.14 Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHUE CBOOOIHOTO NaIeHus

8.15 JBuxenue nianer Bokpyr Connua. IlepBas kocmudeckasi ckopocts. HeBecomocTh u nieperpy3ku

8.16 PaBHOBecue marepuaiibHO TOUKU. AOCOJIIOTHO TBEPOE TEIIO

8.17 PaBHOBecHe TBEPAOTO TN ¢ 3aKPEILUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynsc Tena. U3menenue ummynbca. UMmynbe cuibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexanunueckast paboTa U MOIIHOCTb

8.22 PaboTa cun TskecTH, ynpyroctH, TpeHus. CBsi3b SJHEPTUU U paboThI

8.23 [ToTennmanpHast YHEPTUS TeJa, MOJHATOTO HAJl TOBEPXHOCTHIO 3eMITH

8.24 [ToreHunanbHast SHEPrUs CXKaTON NPY>KUHbI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPIUU

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU
[TpakTiueckue paboThI:
Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHUS OpycKa W JIBUKEHHUS [IapHKa 110 HAKIOHHOM IIIOCKOCTH.

8.27 Onpenenenrie yCKOPEHU TeJla MPU PaBHOYCKOPEHHOM JBH>KEHUU 110 HAKJIOHHOM IIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYTH OT BpPEMEHHM NpPU PABHOYCKOPEHHOM JBIKEHMHM 0e3 HadalbHOU
CKOpOCTH.




[TpoBepka TUIOTE3bI: €CIIM IPU PAaBHOYCKOPEHHOM JABMKEHUM 0€3 HauyaJlbHON CKOPOCTH IIyTH OTHOCSTCS
KaK Psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHMS OT CHJIBI HOPMAJIbHOTO AasiieHusA. Onpeznenenue
ko3 duureHTa TpeHus ckoiamkeHus. OnpeneneHue XECTKOCTH NpyXuHbl. OmnpeneneHrue padoThl CHUIIBI
TPEHUs IPU PaBHOMEPHOM JIBM)KEHUH TeJla [0 TOPU30HTAIbHOM oBepXHOCTH. OnpeaeneHne paboThl CUITbI

YOPYTOCTH NPU NOABbEME I'Py3a C UCIOIb30BAHUEM HEIOABMKHOTO U IMOABHXKHOTO OJIOKOB

8.28

®dusznyeckue SIBICHUS B npupoac: INPUIHMBbBI W OTJIMBBLI, JABHXCHHC IIJIAHCT ConHeyHon CHCTCMBI,

PCAKTUBHOC ABUKCHUC )KMBbBIX OPTaHU3MOB

8.29

TexHUYEeCKHE yCTPOMCTBA: CIIMAOMETD, NJATYUKHU IIOJOKEHUS, PACCTOSHHS U yCKOPEHUS, PAKETHI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1 Koneb6arenbHoe nukenne. OCHOBHBIE XapaKTEPUCTUKH KOJI€OaHUI: TIEPUO/, YACTOTA, aMILTUTY1a
9.2 Maremarnueckuil U Npy>KUHHBIN MasTHUKU. [IpeBpalieHre sHepruu npu KosiedaTeIbHOM JIBUKEHUU
9.3 3aryxatomue Konedanus. BeiHyxkaeHHble konebanus. Pe3onanc
94 Mexannueckue BoHbl. CBONCTBAa MEXaHUUECKUX BOJIH. [Ipo10sIbHBIE U ITONIEpEYHbIE BOJIHBL. J[JTMHA BOJIHBI
' U CKOpPOCTb €€ pacrpocTpaHeHHsl. MexaHuYecKre BOJIHbI B TBEPAOM Telle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[TpakTiueckue paboThI:
OnpezaeneHye 4acTOTHI U MEpHOa KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.
9.7 Omnpenenenue 4acToThl U Meproia KoiaeOaHui Npy>KMHHOTO MasiTHUKA

HccnenoBaHne 3aBHCHUMOCTH nepuoaa KoJieOaHU MNOABCHICHHOI'O K HUTU TIpy3a OT IAJIWHBI HHUTH.

HccnenoBanue 3aBUCUMOCTU TepHoAa KoJeOaHWW MPYKUHHOTO MasTHHUKAa OT Macchl rpysa. [IpoBepka




10

11

HE3aBHCUMOCTH NEpUoAa KojebaHWil Tpys3a, MOABEIIEHHOTO K HHUTH, OT MacChl Ipy3a M >XECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

98 duznyeckue SBICHUS B MPUPOJE: BOCHPUSTHE 3BYKOB >KUBOTHBIMHU, 3€MJICTPSACEHHUE, CEHCMHYECKHE
' BOJIHBI, LIyHaMH, 3XO0

9.9 TexHuuyeckue ycTponucTBa: 3X0JIOT, UCIIOJIb30BAHUE YIIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1 DNEeKTPOMarHUTHOE MoJje. DJIeKTPOMarHUTHbIE BOJHBL. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH

10.2 [kana 371€eKTPOMAarHUTHBIX BOJIH

10.3 DnexkTpomMaruuTHas npupoja ceera. CKkopocTb cBeTa. BoiHOBBIE CBOICTBA CBETa

104 [TpakTudeckue paboTHI:
' N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TesiehoHa

10.5 ®dusnyeckue SBICHUS B NpHUpoje: OUOJIOTUYECKOE JIEHCTBUE BHUIUMOIO, YJIbTPa(UOIETOBOTO |
' PEHTTEHOBCKOTO U3Iy4EHUN

10.6 TexHnyeckue ycTponCcTBa: UCIIOIB30BaHUE JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H

CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. IcTouHMKH cBeTa

11.2 [IpamonuHetHOE pacIpOCTpaHEHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHUs CBETa

11.4 [Ipenomnenue cBeta. 3aKoH npenomMieHus cBera. [[oHOe BHYTpeHHEE OTPa)KEHUE CBETA

11.5 JIunza. Xop nydei B JIMH3E

11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpPOCKOIIa U TEJIECKOoma




11.7

11.8

11.9

11.10

I'ma3 kak onTudeckas cucreMa. BHHSOPYKOCTB " JaJIbHO30PKOCTb

Paznoxenue Gemoro cera B criektp. OmbiTel HptoToHa. Cr0XKEHHE CHEKTpalbHBIX LBETOB. Jlucmepcus

CB€Ta

[TpakTrueckue paboThI:

HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.

W3ydeHne xapakTepuCTHK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJla IPEJIOMJIEHUS] CBETOBOI'O JIyya OT yrJja MaJleHus Ha IPaHuLE «BO31yX —
CTEKJIO».

[Tomrydenue n300pakeHUl ¢ TTIOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne HOKyCHOTO PacCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HI.

OnBITHI MO Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

OmnbITHI 11O BOCIIpHUATHUIO IIBETA MMPEAMETOB IIPHU UX Ha6J'II-O,[[eHI/II/I 4Ucpe3 IBCTOBLIC (bI/IJ'ILTpLI

du3znyeckue IBICHUS B mpupoac: 3aTMCHHU COJ'IHI_[a u .HyHBI, OBCTA TCJI, ONITUYCCKUC ABJICHUSA B aTMocq)epe

(uBet Heba, pedpakius, pagyra, MUPax)

11.11

TexHuuyeckue ycTponcTBa: OUYKH, NEPUCKOII, oToanmnapaT, ONTUIECKHE CBETOBOIbI

12

KBAHTOBBIE ABJIEHUA

12.1
12.2
12.3
12.4
12.5

OmnsiThl Peszepdopaa u muianerapHast Mmozens atoma. Mojens atoma bopa
Hcnyckanue 1 morioueHue ceera atoMoM. KBaHTel. JInHeluaTsie CLIEKTPHI
PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3nyyeHHs

Crpoenue atoMHorO siapa. HykionHast Moaens aTOMHOTO siapa. M30Tonsl

PagnoakTuBHBIE MMpEBpalICHUA. HCpI/IO)I nojrypacrnaaa aTOMHBIX SJCPp

12.6

SnepHble peakiyy. 3aKOHBI COXPaHEHUS 3apsA0BOTO U MacCOBOTO YHUCEI




12.7

9Hepr1/m CBsA3HU ATOMHBIX AICP. CBs13b Macchl 1 OHEPIrun

12.8 Peakuu cuntesa u nenenus saep. Ucrounnku snepruu CoiHIA U 3BE3NT

12.9 Snepnas sHepreruka. JleiicTBre paiOaKTUBHBIX U3JIyUYE€HUI Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:

110 HaGnroneHue CIIoNIHbIX ¥ TMHEHYAThIX CIIEKTPOB U3ITYUYCHUS.

' HccnenoBanue TpeKOB: M3MEPEHNE YHEPTHU YaCTHIIBI TI0 TOPMO3HOMY ITyTH (110 poTorpadusim).

N3mepenue painoakTuBHOro hoHa
dusnueckue sBICHHUA B MPHUPOJE: ECTECTBEHHBIH paAMOaKTHBHBIN (OH, KOCMHUYECKHE JIyuH,

12.11 PaaMOAKTUBHOE U3JIy4YE€HHUE IIPUPOJHBIX MUHEPAIIOB, IEUCTBUE PAJUOAKTUBHBIX M3JIyYECHUN HAa OPTaHU3M
YeJIoBeKa

12.12 TexHnYecKne yCcTpONCTBA: CIEKTPOCKOIN, MHINBUYaJIbHBIA JO3UMETp, Kamepa Bunbscona




IMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUS

Kon
NMpoBepPsSIEMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHHUSI K NPEAMETHBIM pe3yJibTaTaM 0a30BOTI0 YPOBHSI 0CBOEHHMS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (PU3UKU B HAYYHOU KapTHHE MUPA; CHOPMUPOBAHHOCTH 0A30BBIX MPECTABICHUIN O 3aKOHOMEPHOU
CBSI3U W TIO3HABAEMOCTH SIBIICHHUH MPHUPOJIBI, O POJIH SKCIIEPUMEHTA B (PU3HKE, 0 CHCTEMOOOpas3yrouiel poin (pru3nku
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH, 00 3BOMONNY HU3UUYECKUX 3HAHUN U UX POJIU B LIETIOCTHOM
€CTeCTBEHHOHAYYHOH KapTHHE MHUpA, O BKJIAJE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,

00BsICHEHHE MMPOLECCCOB OKPYKAIOIICTO MHUPA, PA3BUTHC TCXHHUKU U TEXHOJIOTUI

3HaHMUs O BHUJAX MaTepuu (BELIECTBO U IOJIE), O JBIKEHUH KaK CIIOCOOE CyIIEeCTBOBAaHUS MaTepuu, 00 aTOMHO-
MOJICKYJISIPHOW TEOpUU CTPOCHMSI BEMIECTBA, O (U3MYECKON CYHIHOCTH SIBJICHHH MPUPOJABI (MEXaHUYECKHX,
TEIUJIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3IHuaTh SBICHUS MO OMUCAHUIO UX XapaKTePHBIX CBOICTB
M Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIMX JaHHOE (U3UYECKOE SIBJICHHE, YMEHUE pACIlO3HABATh IPOSBICHUE

HU3YYCHHBIX (1)I/I3I/I‘IeCKI/IX SIBIICHUH B OKPYKaroeM MHUPE, BbIACIIAA HX CYIIECTBCHHBIC CBOMCTBaA (HpI/IBHaKI/I)

BJ'IaI[eHI/IC OCHOBaMH IIOHATHMHOIO arrapara ¥ CUMBOJIMYCCKOI'O A3bIKa (I)I/I3I/IKI/I 1 UCIIOJIB30BAHUC UX IJIS PCILICHUA
y‘-Ie6HI)IX 3a1a4; YMCHHE XapaKTCpHU30BaTb CBOICTBa TCII, (1)I/IBI/I‘ICCKI/IG ABJICHUSA W TIIPOLCCCHI, HCIIOJIB3Yys
(bYHIlaMCHTaHBHBIC " OMITUPUICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOICTBaA TeIl U (I)I/IBI/I‘-ICCKI/IG SABJICHUS, UCIIOJIb3YA (I)I/ISI/HICCKI/IG BCIIMYHHBI

Brnagenue ocHoBaMu METOI0B HAYYHOTO MTO3HAHUS ¢ YUETOM COOIIOACHUSI TPaBHII O€30M1aCHOTO Tpy/a: HaOIIoIeHNE

(bU3NYECKUX SBICHHIMA:




YMEHUE CaMOCTOATCIBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYKO YCTAaHOBKY H3 JOaHHOI'O Ha6opa O60py,Z[OBaHI/I$[ 8(0)
HHCTPYKIMU, OIMCBIBATL XO/J OIIbITA U 3alIUCbIBATh €0 PE3YJIbTATHI, q)OpMyJII/IpOBaTB BBIBOJbI,

IPOBCACHUC TIIPAMBIX KW KOCBCHHBIX I/ISMCpCHI/Iﬁ (1)I/ISI/ILIGCKI/IX BCJIIMYMH: YMCHHC IIJIAaHUPOBATb HU3MEPCHU,
CaMOCTOATCIIbHO CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY I10 MHCTPYKIHWH, BBIYHUCIIATH 3HAUYCHUC BCIIMYUHBI U
AHAJIIU3UPOBATD IMOJIYUYCHHBIC PE3YJIbTATHI C y‘IéTOM SaHaHHOﬁ MOrpCIIHOCTU PE3YJIbTATOB HSMCpCHHﬁ;

IMPOBCACHUC HCCJIOKHBIX 3KCIICPUMCHTAIBHBIX I/ICCHGIIOBaHHﬁ; CaMOCTOATCIIbHO c061/1paT1> OKCIICPUMCHTAJIBHY IO
YCTAaHOBKY U HNPOBOAUTH HCCIICAOBAHUC 10 MHCTPYKIHHU, MPCACTABIIATH IOJYUCHHBIC 3aBUCUMOCTU (bHSI/I‘leCKI/IX

BCJINYHH B BUJC Ta6J'II/II_[ u l"pa(i)I/IKOB, YUUTBIBATH NOTPCHIHOCTH, ACJIATh BBIBOJBI 11O PE3YyJIbTaTaM UCCICAOBAHUS

[Tonnmanue xapakTepHBIX CBOMCTB (pU3MUECKUX MOJeNnel (MaTepuanbHasi TOUKa, a0COMIOTHO TBEPOE TENI0, MOEIN
CTPOEHHUS Ta30B, KUJAKOCTEH M TBEPIBIX TEJ, IUIAHETapHAsi MOJETh aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO Sipa) U

YMCHUC [TPUMCHSATD UX IJIA 00BSICHEHHS (I)I/I3I/IIICCKI/IX ImponeccoB

YMenue oO0bACHITH (I)I/I3I/ILIGCKI/IC IMpoOLECChl U CBOMCTBa TCJI, B TOM YHCJIIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-
OPHUCHTHPOBAHHOT'O XapaKTEpa, B YaCTHOCTHU, BBIABJIATH NPUUYUHHO-CICACTBCHHBIC CBA3H U CTPOUTH OOBSACHEHHE C

OHOpOfI Ha U3YYCHHBLIC CBOMCTBa (bI/ISI/ILIeCKI/IX HBHCHHﬁ, (bmnqecxﬂe 3aKOHBI, 3dKOHOMECPHOCTHU U MOJCIN

YMeHue pemaTh pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHMIi), UCIONb3Ys 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIINE
¢u3nuecKkrue BEIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBHE 3a/ayd, BBISIBIATH HEIOCTAIOIINE JaHHbIE,
BbIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBIE I €€ pelIeHHs], HCII0Jb30BaTh CIPAaBOYHbIE JaHHbBIE, MPOBOAUTH
pacuéTel M OLIEHHWBATH PEATUCTUYHOCTH IOJYYEHHOTO 3HAYeHUs (PU3MUYECKON BEIMYMHBI; YMEHHUE OIpPENeNsTh
pa3MepHOCTh (PU3UUECKON BETMUUHBI, TOJIyYEHHOH MPH pEeIIeHUH 3a]jauu

YMeHue XapakTepu3oBaTh MPUHIMIBI ASUCTBUS TEXHHUUECKUX YCTPOWCTB, B TOM YHUCIIE OBITOBBIX NMPUOOPOB, U
MIPOMBIIIJIEHHBIX TEXHOJIOTUYECKUX MPOIECCOB MO WX OMMCAHUIO, MCIIONb3Yysl 3HAHUS O CBOMCTBaxX (PU3MUECKHX

SIBIICHUI U HCO6XOJII/IMBIG (I)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTHU




10

YMeHHue UCIONIb30BaTh 3HAHUS O (PU3MYECKUX SBICHHUIX B ITOBCEIHEBHOM JKU3HM IS 0OecredeHus: 0e3011acHOCTH
npu oOpanieHuu ¢ OBITOBBIMH MPUOOpPAMH M TEXHUYECKHMMH yCTPOHCTBAMHU, COXPAHEHUS 3A0POBBS M COOITIOICHUS
HOPM 3KOJIOTMYECKOT0 MOBEACHHS B OKPYIXKAIOLIEeH cpesie; MOHMMaHHe HEOOXOIMMOCTH NMPUMEHEHUS TOCTIKCHUN

(GU3MKK ¥ TEXHOJIOTUH [T PallMOHAIBHOTO IPUPOIOTIONB30BAHMS

11

OmnbIT noucka, mpeoOpa3oBaHus U IMpeACTaBlIeHUs UHPOPMALUU (PU3NYECKOIO COJIEP)KaHMUs C HUCIOJIIb30BaHUEM
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH; YMEHHE OIIEHWBATh JOCTOBEPHOCThH IMOJyYeHHONH MH(POpPMALUU
Ha OCHOBE MMEIOLINXCS 3HAHUN U JOMOJHUTEIbHBIX HCTOUHUKOB; YMEHHE HCII0JIb30BaTh IIPH BHIMOJIHEHUH YU4EOHbIX
3aJJaHUil HAayYHO-TIOMYJIIPHYIO JUTEPATypy (U3NYECKOTO COJEpKAHMSA, CIPABOYHBIE MaTEpHajbl, PECypChl CETH
WuTepHer; BnaseHue 6a30BbIMU HaBbIKAMHU ITpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTYIO;
yMEHHE CO37]aBaThb COOCTBEHHbBIEC NHCHMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE MH(POpPMAIUU U3 HECKOJIBKUX

HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUYECKUE SIBJIEHUS
1.1 MexaHn4ecKoe JBHKCHHUE. MaTepI/IaJ'ILHaSI touka. Cucrema orcuéta. OTHOCUTEILHOCTh JABHKCHUA
») PaBHOMepHOE 1 HepaBHOMEpHOE aBHkeHHE. CpeaHsis ckopocTh. Dopmyia sl BBIUUCICHUS CpeIHel CKOPOCTH: V = S/t
PaBHOMepHOC HpﬂMOHHHCﬁHO@ JABHKCHUC. 3aBHCHMOCTD KOOpAWHAaThl TeEjJIa OT BPEMCHU B ClIyda€ PABHOMCEPHOTO
HpﬂMOHHHeﬁHOFO JABWXKCHUA
1.3 () =x, +vt
rpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU UI MMPOCKIHUU CKOPOCTHU, MPOCKIHNU ICPEMECIICHUS, ITYTU, KOOPAWUHATHI IIPU PaBHOMCPHOM
HpﬂMOHHHeﬁHOM JABWXKCHUU
3aBUCHMOCTD KOOpAMWHATEI T€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPECHHOI'O HpﬂMOHHHeﬁHOFO JBHXCHHA:
=
Silf)=vg, *i+ay* =
1.4 A0 7 Vet
@opMyIIbI IS MPOESKINN ITIEPEMENIEHUS, TPOEKIINN CKOPOCTH U MPOEKINN YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSAMOINHEHHOM
JABHKCHHU




1.5

1.6

2
s, () =y, -t+a, R

U_\'('f) =Upx T4, L,

a. (f)=canst,

2 2 _n
Usy Uiy a5y

I'paduku 3aBHCUMOCTH OT BPEMEHH JUIsl TPOSKIIUH YCKOPEHHUS, IIPOSKIIUU CKOPOCTH, IIPOCKIINHU TTIEPEMEIICHNUS, KOOPAMHATHI TIPU
PaBHOYCKOPEHHOM NPSAMOJIMHEHHOM JIBUKEHUU

CBobonHoe nanenue. @opMylibl, ONMUCHIBAIOLIME CBOOOJHOE MaJileHHE Teja MO BEePTUKAIM (JABMKEHHE Tejda BHU3 WIM BBEpX
OTHOCHUTEJIbHO MOBEPXHOCTU 3eMiH). ['paduku 3aBUCMMOCTH OT BPEMEHHU JJIsl NMPOEKIMH YCKOPEHUS, MPOEKIMU CKOPOCTH U
KOOp/AMHATHI IPU CBOOOAHOM IaJCHUU TeJa [0 BEPTUKAIU

CKopocTh paBHOMEPHOTO ABMKEHHMSI T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.

®opmya 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U Mepro] 00palieHus:

2MR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHHCE. HaHpaBJIeHI/Ie HEHTPOCTPEMUTCIILHOTO YCKOPCHU. q)opMyna JJII BBIYUCIICHUA YCKOPCHUA:

®dopmyiia, cBsI3bIBaIOIIas IEPUOJT U YACTOTY OOpaLCHUS:

V= ?




Macca. [InoTHOCTE B€IICCTBA. d)opMyna JJIs1 BBIYUCIJICHUA ITJIOTHOCTH:

_m

1.7 P=7
1.8 Cuna — BektopHas gusnueckas BenuunHa. CIoKeHHe CHIT
1.9 SIBnenune unepuuu. [lepsriit 3akon HproToHa

Bropoii 3akon HerotoHa:
1.10 F=m-a
CoHarpaBIe€HHOCTbh BEKTOpa YCKOPEHHUs Tejla U BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO

Bzaumopencreue ten. Tpernit 3akoH HeroToHa:

1.11 FE—ﬂ:_P-I—:»E

TpeHHe IMOKOA U TPCHUC CKOJIbKCHU. d)opMyna JJIL BBIYUCJIICHUA MOAYJIA CHJIbI TPEHUSA CKOJIBIXKCHUA:

F_=u-N
1.12 p=H

Hedopmarus tena. Yupyrue u Heynpyrue aegopmaruu. 3akoH ynpyroi aedopmanmu (3akon ['yka):

113 F=k-Al




1.14

1.15

1.16

BCQMI/IpHOC TATOTCHUC. 3aKOH BCGMI/IpHOI‘O TATOTCHUA:
My -1,
F=¢g -1 _2
R
Cuna TsoKkecTH. Y CKOpeHHEe CBOOOIHOTO TaICHHS.
dopmyiia 17151 BBIYUCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTy 3emin: F = mg.

J_IBI/I)KCHI/IG IUIaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKasA CKOPOCTh. HesecomocTts u NEeperpy3Ku
I/IMHy.TIBC TCJla — BCKTOpHAasA (1)I/I3I/I‘leCKaﬂ BCIIMYHHA.
p=mi
I/IMHy.TIBC cucTeMEbl Tel. I3MeHeHue HUMITYJIbCA. I/IMHy.]'ILC CHJIbI
3aKkoH COXpaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CUCTEMBI TCII:
p=myUy +m, U, =const

PeaxkTnBHOE ABMKEHTE

1.17

Mexann4deckas pa60Ta. d)opMyna JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fscosc

Mexannyeckast MOIIITHOCTD:

nv=4
I

1.18

Kunernueckas u IMOTCHIHAJIbHAasA SHEPIHUsl. CDopMyna JJIs1 BBIYMCIICHUA KHHETHUYCCKOM OHECpPTHUHU:




1.19

HE)E
Ey=—r

Teopema o kuHeTHuecKkor sHeprun. Popmyra s BBIYMCICHHS IOTEHIIMAIBHOM YHEPTUU Tea, IIOAHATOTO

Hag 3eMIIE:

E,=mgh

Mexannueckas OHCPIUA:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHNUUeCKOH sHeprun. Popmyra /s 3aKOHA COXPAaHEHUS! MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CHUII
TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPH HAJTMYUU CUIIBI TPEHHUSL.

1.20

1.21

[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKH.
Peruar. MomenT cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxubIN 1 HeOABKHBIN O6510KU. KITJI mpocThIXx MEXaHU3MOB,

n= Anonesnas

Aaarpaqecam "

JlaBneHue TBEPAOIO TENa.




CDopMyna JJIs1 BBIYMCIICHUA JaBJICHU A TBép,Z[OFO TCa:

_F
p_S'

JaBnenue raza. ATMmocepHoe 1aBJICHHE.

FI/II[pOCTaTI/ILIGCKOC JaBJICHUEC BHYTPH KUAKOCTH.

@opMyiia 11 BBIYMCIICHUS 1aBJICHHS BHYTPU KUIKOCTH:

P=pgh+Pnm,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. @opMyia s ONPENEIICHUS BBITAJIKUBAIOLICH CHIIBI, IEHCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B )KUJIKOCTh WM
ras:
1.23
F_j‘m. =pgV
VYcnosue miiaBanus tena. [lnaBanue cyioB U Bo3ayXoIllaBaHHE
Mexanundeckue Konebanus. AMILUTATY1a, IEPUOJT M YacToTa Kosiebanuii. @opMyiia, CBA3BIBAIONIAS YaCTOTY U MEPUO] KOJIeOaHUH:
1.24 1
YT
1.25 Matemaruueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaiieHre sHepruu npu KoiedaTeIbHOM JABHKEHUU
1.26 3aryxatomue kojiebanus. BeinykneHnsie konebanus. Pezonanc
Mexannueckue BosiHbL. [IpoonpHbIe U ToNepeuHble BOIHBL. J{JIMHa BOJIHBI M CKOPOCTh PAaCpOCTPAHEHUS BOJIHBI:
1.27 L=v-T
1.28 3Byk. 'poMKOCTb U BbIcOTa 3ByKa. OTpaxkeHHE 3ByKOBOM BOJHBI HAa TpaHHLIe ABYX cpell. MH(ppa3ByK U yIbTpa3ByK




1.29

1.30

IIpaxmuueckue pabomol

W3mepenue cpeaHel MIOTHOCTH BELIECTBA; apXUMEI0BOW CHIIBI; KECTKOCTU MPYKUHBI, KOA((UIIMEHTA TPEHUS CKOJIBKECHUS;
paboThI CUITBI TPEHUS, CUJIBI YIIPYTOCTH; CPEAHEN CKOPOCTHU IBH)KEHUS OpyCKa 110 HAKJIIOHHOW IITIOCKOCTH; YCKOPEHUsI OpycKa MpH
JBIDKEHUHM O HAKJIOHHOHM IJIOCKOCTH; YacTOTHI M IEpuoja KoJeOaHMi MaTeMaTHYeCKOro MasiTHHKA; YacTOThl M IEpHoja
Kose0aHuil MPY>KUHHOTO MAasiTHUKA; MOMEHTA CHUJIBI, IEHCTBYIOIIETO Ha pbIvar; paboThl CUIIBI YIIPYTOCTH MPHU MOABEME Tpy3a ¢
MIOMOIIIBIO HETMOABIKHOTO 0JI0Ka; pabOThI CHITBI YIIPYTOCTH IIPU MOABEME Ipy3a C MOMOIIBIO IMOJABMKXHOTO OJI0KA.
HccnenoBanne 3aBUCUMOCTH apXMMENOBOM CHIIBI OT OO0BbEMa MOTPYKEHHOM YacTU Tela M OT IUIOTHOCTH >KUAKOCTH;
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI OT MACChl T€Ja; CUJIbI TPEHHSI CKOJIbKEHUSI OT CHJIBI HOPMAJIBHOTO JABJICHUS U OT pojia
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HHUKAIOIIEH B MPYXXHHE, OT CTENEHU Ae(opMauy npy>KUHbI; YCKOPEHUs: Opycka OT yria
HaKJIOHA HAMPaBJISIONICH; meproa (4acToThl) KosieOaHU HUTSHOTO MasSTHUKA OT JUIMHBI HUTH; TIepro/ia KoJeOaHu Mpy>KUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBL; HCCIIEA0BaHNE HE3aBUCUMOCTH Nepro/ia KoJieOaHU HUTSIHOIO MasiTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pblvara

Dusuueckue a6neHUs 8 Npupooe: TIPUMEPHI IBUKEHUS C Pa3TUMUYHBIMU CKOPOCTSIMU B KHBOW U HEKUBOU NMPHUPOJIE, AEHCTBUE CHIIBI
TPEHUs B MPUPOJIE U TEXHUKE, MPUIMBBI U OTJIUBBI, ABMKEeHUE MIaHeT CONHEYHOW CHCTEMBbl, pEaKTUBHOE JBU)KEHHUE JKHBBIX
OpPraHU3MOB, pblYard B Tele 4YelloBeKa, BIMSHUE aTMOC(EpPHOro JaBleHUs Ha KMBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPUATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMu4ecKue BOJIHBI, IyHaMH, 3X0O

1.31

2.1

Texnuueckue ycmpoiicmea: COUAOMETP, TaTUYUKH MOJOKEHUS, PACCTOSHUS M YCKOPEHUS, TMHAMOMETP, MOIITUITHUKH, PAKETHI,
phIYar, MOABMKHBIN M HEMOJIBMKHBIA OJOKH, HAKJIIOHHAS TUIOCKOCTb, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI,
YCTPOICTBO BOAOIPOBOJA, THUAPABINYECKUN MTpecc, MAaHOMETpP, 0apoMeTp, BHICOTOMED, MOPLUIHEBOW HACOC, apeoMeTp, IXO0JOT,

UCIOJIb30BaHUE YIIbTPa3ByKa B OBITY U TEXHHKE
TEIUIOBBIE ABJIEHUA

OCHOBHBIC MTOJIOKCHUS MOHCKyHHpHO-KHHCTHqCCKOﬁ TCOpHUU CTPOCHU A BCIICCTBA. Mogenu TBép,I[OI‘O, KHUAKOTO U ra3006pa3Horo

COCTOsIHMM BemiecTBa. Kpuctammmueckue u aMmopgHbIe Tena




2.2 JIBrokenue gacTuil BeniecTBa. CBsI3b CKOPOCTH JBMKCHUS YaCTHII C TeMIiepaTypoid. bpoyHoBckoe nBmkenue, nuddys3us
23 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
24 TemoBoe paciiupeHue u cxxatue
2.5 TerioBoe paBHOBECHE
2.6 BuyTtpennss sHeprus. Pabota u teronepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEW SHEPruu
2.7 Bunel Tensonepenayn: TEMI0ONPOBOIHOCTb, KOHBEKLINS, U3TyUEHUE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TeIoThl. Y aelibHas TEII0EMKOCTb:
238 =em(t,~1,)
QO=cml|t, -1,
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIUIOBOro OajaHca:
2.9 O+0, +...=0
Wcnapenue n xoHneHcanus. Mi3MeHeHne BHYTpEHHEN SHEpruu B Mpollecce UCMapeHusl U KoHAeHcauuu. KumeHue XUAKOCTH.
2.10 VY nenbHas Temnora napoodpasoBanusi: L = O/m
2.11 Bnaxnocts BO31yXa
[InaBnenne u Kpucrayumszanusa. M3MeHeHHe BHYTPEHHEH SHEpPruu MpU IJIABIEHUM M KPUCTALIM3ALMM. Y IelbHas TEeIuioTa
TUJIaBJICHUS:
2.12

0

m




BHyTpeHHss sHeprus Cropanus TOIUIMBA. Y IeJbHasl TeIJI0Ta CrOpaHus TOIUMBa: ¢ = Q/m

2.13
2.14 [Tpunnume! padoTe! TeroBsix Asuratenei. KI1JI reroBoro auraresns
Ilpakmuueckue pabomol
N3mepenne ynenbHON TETIOEMKOCTH METAJUTMYECKOTO IUJIMHAPA; KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM
515 TeMIeparypbl (PUKCHPOBAHHOW MAacChl, B KOTOPYIO OIYIIEH HArPEThIM IMINHIP; KOJIUYECTBA TEIJIOTHI, OTAAHHOTO HarpeThiM
' LHUAJUHIPOM, MOCJIE OIMMYCKaHUs €ro B BOJy KOMHATHOW TEMIEPATyPbl; OTHOCUTEIHHOM BIQKHOCTU BO3AYXa; YACIbHOU TETUIOTHI
IiaBieHus npAa. MccienoBaHue M3MEHEHUS TeMIEepaTyphl BOJBI MPHU PA3JIUYHBIX YCIOBHSX; SBIEHUS TEIUIOOOMEHa MpH
CMEUIMBAaHNUH XOJIOAHOW U ropsiuei BOABL; IIPOLEcca UCTIapEHUS
216 Quzuueckue sA61eHUA 8 npupode: TTIOBEPXHOCTHOE HATSHKECHUE W KAMWUISPHBIC SBJICHHUS B MPHUPOE, KPUCTAILIBI B MPHUPOJE,
' nznyudenue CouHIla, 3aMep3aHre BOJ0EMOB, MOPCKUE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera
517 Texnuueckue ycmpoticmea. KaluIISPbl, IPUMEPHI UCIIOJIH30BAHUS KPUCTAIIIOB, )KUIKOCTHBIN TEPMOMETP, TaTYHUK TEMIIEPATYPHI,
' TEepPMOC, CHCTeMa OTOIUICHUS TOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOUHa, ABUTaTEb BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onektpusanus Ten. [[Ba BUia 31eKTpUUYECKUX 3apsiI0B
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onektpuueckoe mnoje. Hanmpsok€HHOCTh anekTpuueckoro moss. [IpuHIUN cynepno3uiuu 3JeKTPUYECKUX TMosed (Ha
' Ka4ueCTBEHHOM YPOBHE)
3.5 Hocutenu snekrpuueckux 3apsaaoB. JeicTBUE 3JIEKTPUUECKOT0 MOJIsl Ha AJIEKTpUUecKue 3apsaanl. [[pOBOAHUKN U JUAIIEKTPUKU
36 [TocTostHHBIN 3nekTpruyeckuil Tok. JleiicTBus anexkTpudeckoro Toka. Cuna Toka. Hanpspkenue.

I=q/t, U=A4/4




BHGKTpI/I‘ICCKOC COIIPOTUBJIICHHE. y,IleJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
13 3akon OMa JJis ydacTka aiekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHHE MPOBOIHUKOB:
I, =I,. U=U,+U,. R=R, +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U =U;I=I+1; r=5
2 2 -
CwMmeriaHnHbIe COeTMHEHUS TTPOBOTHUKOB
3.10 Pabota u momHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 =712
. O=I"-R-t
3.12 OmneIT OpcTena. MarHuTHOE moJie MPSIMOro IPOBOIHUKA ¢ TOKOM. JIMHMM MarHUTHON MHAYKLIUN
3.13 MarauTHOE 110JI€ TOCTOSIHHOI'O MarHuTa. B3anMoaelcTBIE ITIOCTOSHHBIX MArHUTOB
3.14 JleficTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM




3.15 OnbiTel Papajes. SABaeHue 3yeKTpoMarauTHoM nHayKimu. [IpaBuio Jlenma
IIpaxmuueckue pabomul
W3mepenue 31eKTpHUUecKOro COPOTUBRICHUS PE3UCTOPA; MOIIIHOCTH 3IEKTPUUYECKOTO TOKa; pabOTHI AIEKTPUUYECKOTO TOKA.
UccnepoBanue 3aBUCMMOCTH CUJIBI TOKA, BOZHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JJaMIIOUKa), OT HANPSIKEHUS] HAa KOHIAX

3.16 MPOBOJHMKA; 3aBUCHMOCTHU COMPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, IUIOMIAAN €ro IMONEPEeYHOro CEYEHUS U yNEIbHOTO
COMPOTHUBIICHUS.
[IpoBepka mpaBuia JUisl SAEKTPUUECKOTO HAIPSKEHUS MPU MOCIEA0BATEIbHOM COSAMHEHUH TPOBOJIHUKOB; MTPABHIIA JIJISl CUIIBI
AJIEKTPUUYECKOTO TOKA MIPH MapauIeIbHOM COSIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Qu3zuueckue s6ieHUsl 8 NPupode. dICKTPUUYECKUE SIBIICHUS B aTMOc]epe, IIEKTPUUISCTBO )KUBBIX OPraHU3MOB, MAaTHUTHOE TIOJIE

' 3emiu, Ipeid MmoarcoB, POIb MATHUTHOTO MOJIS TSl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE

Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIIepMETp, BOJBTMETpP, PEOCTaT, CUETUMK DIIEKTPUUECKOW SHEPIHH,

3.18 AJIEKTPOOCBETUTENNbHBIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOPHl  (IPUMEPHI), AIIEKTPUUYECKHE MPEIOXPAHUTENH,
3JEKTPOMArHUT, AIEKTPOJBUTATENb OCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa

3.19 DOnekTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH

3.20 JIyueBas monensb cBeta. [IpsiMonnHeitHOe paclipocTpaHEHHE CBETA

3.21 3akoH oTpaxkeHus ceeta. [1mockoe 3epkaino

3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cera

3.24 Jlunza. Xop mydeit B munaze. DokycHoe paccTosiHue TUH3BL. Ontuyeckas cuia auH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. Onruyeckue npubopsl

3.26 Ilpakmuueckue pabomol




N3mepenue onTudeckoi CHIIbI cOOMparoleil JIMH3bL; (POKYCHOTO PAcCTOSHUS COOMparoliei JIMH3bI (110 CBOMCTBY paBEHCTBA
pa3MepoB MpeaMeTa U H300paXKeHUs, KOTAa MPEeIMET PACIOIOKEH B IBOWHOM (OKyce), oKa3aTessl MPEeIOMIICHHS CTEKIIA.
UccnenoBanue cBoiicTBa M300pakeHUsI, MOJTYYEHHOTO C IMOMOIIBIO COOMparoIIel JUH3bI, U3MEHEHUsS! (DOKYCHOTO PacCTOSHUS

ABYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH YyTJia HPCIOMIICHUA CBETOBOTO JIyda OT yIJia MaACHUA Ha 'PaHUIC «BO3YX — CTCKIIO»

Qu3zuueckue sasneHus 6 npupode. 3arMmenus Conuua u JIyHbl, 1BeTa Tej, ONTUYECKUE sBIEHUS B aTMmocdepe (1BeT Heba,

327 pedpakmus, pagyra, MAPax)

3.28 Texnuueckue ycmpoticmea: 09Kd, IEPUCKOII, PoToAIIapaT, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBBIE SBJIEHUA

4.1 PanuoaktuBHOCTH. Anbda-, 6eTa-, raMma-uzinydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbga-uactui. [lnanerapaas Mmoaens atoma

4.3 Cocras aromHoro snapa. M3oromst

4.4 Ilepuon nonypacnasa aTOMHBIX SAEp

4.5 SnepHble peakyy. 3aKOHBI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

46 Qusuueckue s6n1eHUs 6 Npupode: €CTECTBEHHBIH PpaAMOaKTHUBHBIA (OH, KOCMHYECKHE JIy4d, PaJMOAKTHBHOE H3IyyeHHE
‘ MIPUPOJIHBIX MUHEPAJIOB, NEHCTBUE PAAHOAKTUBHBIX U3JIyUEHUN HA OPTaHU3M YelloBeKa

4.7 Texnuuecxkue ycmpoucmea: CIEKTPOCKOII, UHAUBHAYAJIBHBIN JO3UMETD, Kamepa BuibcoHa, siepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI ypoBeHb: yueOHHK; 3-¢ uznanue, nepepadorannoe [lepsimkun .M., MiBanos A.U.
AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienue»

» Ousuka: 8-t kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-¢ u3nanue, nepepadorannoe [epoimkun .M., iBanos A.U.
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsenieHue

» dusuka: 9-i1 knace: 0a30BbIM YpOBEHb: yueOHUK; 3-¢ u3nanue, nepepadorannoe [epwimkun U.M., I'ytauk E.M., BaHoB

A.W. u np. AxumonepHoe o6mectBo «M3narensctBo «IIpocBeiiennes






