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NNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢usuke Ha ypoBHE OCHOBHOI'O O0ILIEro 00pa30BaHUs COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBAaHUMN K pe3ysbTaTaM OCBOCHUS
Ha yriayOnEHHOM YPOBHE OCHOBHOW 00pa3zoBaTenbHO# mporpammebl, mpenctaBieHHbix B @I'OC OO0, a Ttakxke ¢ yu€toM denepaibHON padbodeit
nporpaMMbl Bociutanus u KoHuenimu npenoaaBanus yaeOHoro npeaMera «Dusukay.

Cogepxanue mnporpammbl 1o (U3MKE HANpPaBIEHO HA YAOBJIETBOPEHUE MOBBIMICHHBIX 3allPOCOB OOy4YaIOIIMXCS, CTpeMSIIMXCci K Oonee
rIyOOKOMY OCBOCHHIO (DM3MUECKHX 3HAHUU, U Ha (HOpPMHpPOBAHHE ECTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH oOydarommxcs. B mporpamme mo ¢usuke
YUUTBIBAIOTCSI BO3MOXHOCTH Y4eOHOro mpeamera B peanusanuu TpeboBanmiik ®I'OC OOO k miIaHUPYyeMBIM JIMYHOCTHBIM M METalpeIMETHBIM
pe3yabpTaTaM 00y4YeHHs, a TAKXKe MEKIIPEIMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETOB HAa YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHusl.

[Iporpamma mo ¢u3uKe yCTaHaBIMBAET pacHpeiesieHne y4eOHOro marepuaia Mo rogaMm oOydyeHws (1O Kiaccam), MpemiaraeT HPUMEPHYIO
MOCIIEI0BATEIHHOCTh U3yUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI IPEIMETHOTO COACPKAHUS U YyUETE BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[Tporpamma 1o ¢usuke pazpaboTaHa C IENbIO OKa3aHUS METOJUYECKOW MOMOIIM YYUTEN0 B CO3JaHUU pabodeil mporpamMmbl Mo ydeOHOMY
TPEIMETY.

OusmKa SBISAETCS CUCTEMOOOPA3YIOIIMM JUISI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, TTOCKOJIBKY (U3NYECKHE 3aKOHBI JIE)KAT B OCHOBE
IPOILIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHEH, Ononoruei, actpoHoMuelt U uznyeckoit reorpagueid, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, pelocTaBiIsieT Hauboee sscHble 00pa3iibl MPUMEHEHUS] HAyYHOT'O0 METO/Ia MO3HAHMs, TO €CTh CII0co0a MOJy4yeHHs JOCTOBEPHBIX 3HaHUI 0 MUpe.

Onna w3 rIaBHBIX 3a1a4d (U3UYECKOTO OOpa3oBaHMsI B CTPYKType OOIIero oOpa3oBaHHS COCTOMT B (DOPMUPOBAHMHU €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH M MHTEpeca K HayKe y 00yUYaroIInuXCsl.

Wzyuenne ¢u3uku Ha yriayONE€HHOM YpOBHE IPEAINOJaraeT yBEPEHHOE BIAJCHHE CIEIYIOIIUMH KOMIIETEHTHOCTSMH, XapaKTepU3YIOLIUMHU
€CTeCTBEHHOHAYYHYIO TPAMOTHOCTbD:

HAy4YHO OOBSCHSTH SIBJICHUS;

OILICHUBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIICIOBAHNS;

HHTCPIPETUPOBATH JAHHBIC U UCTIO0JIb30BATh HAYUYHBIC JOKA3aTCIIbCTBA JJIA ITOJYUCHUA BBIBOJOB.
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[enu n3ydyenust GU3MKU Ha ypOBHE OCHOBHOIO 00111ero oOpa3oBaHus ornpeneieHs B Konnenmun npenogaBanust yueoHoro npeamera «Ousrka» B
oOpa3oBaTenbHbIX opraHmu3anusx Poccuiickoit denepanuu, peaau3yrIUX OCHOBHBIE 001e00pa3oBaTelbHbIC IPOrPAMMBI, YTBEPKAECHHON pElIeHUEM
Komnernun Munucrepcrsa npocsenienus Poccuiickoit @eneparuu (mpotokoi ot 3 aexadpst 2019 r. Ne I1K-4BH).

Lenu nzydyenust pusuky Ha yriayOaEHHOM ypOBHE:

— pa3BUTHE MHTEpeca M CTPEMJICHUS OOy4aroIluXcs K HayYHOMY M3YYCHHUIO MPUPOJBI, PA3BUTHE MX WHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

— pa3BUTHE MPEACTABICHUI O HAYYHOM METO/Ie TIO3HAHUs U (OPMHUPOBAHHE UCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

— ($opMHpOBaHHE HAYYHOIO MUPOBO33PEHUSI KaK pe3y/ibTaTa U3Y4EHUsI OCHOB CTPOEHUS MaTepUU U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKHY;

— (QopmupoBaHUE YMEHUN TPUMEHSTH (PU3NYECKHUE 3HAHHSI U HAYYHBIE JOKA3aTEIbCTBA ISl OOBSCHEHHS OKPY)KAIOIINX SIBICHU;

— (opMHpOoBaHUE MPENCTABICHUH O PO (PU3HUKH I PA3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

— Dpa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cepax Oynmymied npodeccHOHAIbHON AESTENbHOCTH, CBA3AHHOW C (DM3HMKOM, MOATOTOBKA K
JaybHeleMy oOy4eHHUI0 B 3TOM HallpaBJICHUN;

— (¢opMupOoBaHHE TOTOBHOCTH K JallbHEUIIeMy H3yueHUI0 (DU3MKKM Ha YrIyOJIEHHOM ypOBHE B paMKax COOTBETCTBYIONIUX MpoQuiieit
00y4eHus1 Ha YPOBHE CPEHETO O0IIero 00pa3oBaHusl.

JlocTikeHue 3THX 1eiei mporpamMMsl 1o (GpU3MKe Ha YPOBHE OCHOBHOT'O 001ero 00pa3oBaHusl 00ECIIEYMBAETCS PEIIEHUEM CIeTyIOIUX 3a/1au:

— npuoOpeTeHre 3HaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— nOpuoOpeTeHHe YMEHUN aHaJIW3UpOBaTh U OOBACHATH (U3NYECKUE SIBJICHUS HA OCHOBE U3YYEHHBIX (PU3MYECKHX 3aKOHOB U
3aKOHOMEPHOCTEM;

— OCBOEHHE METOJIOB pEILIEHHUs Pacu€THBIX W KauyeCTBEHHBIX 3a/lad, TPEOYIOUIMX CO3/IaHUS U HCIOJIb30BaHUA (PU3NYECKUX MOJelnei,

BKJIFO4Yasl TBOPUCCKHUE U MTPAKTUKO-OPUCHTHUPOBAHHLIC 3a/1a4H;



— Pa3BUTUC HUCCIICAOBATCIbLCKUX YMCHHﬁZ Ha6JIIOI[aTB SABJICHUSA U U3MCPATH (1)I/I3I/I‘~I€CKI/IC BCJIMYHMHBI, BbIIBUT'ATb THUIIOTC3bI U IPCAJIaraTb
9KCIIEPUMEHTAIbHBIE CIIOCOOBI MX MPOBEPKH, IUIAHWPOBATh M HPOBOAUTH OIBITHI, SKCIEPHUMEHTAIBHBIC MCCIEIOBAHHS, aHAIN3UPOBAThH
MOJIYYCHHBIC JAHHBIC U ACJIATh BHIBO/bI;

— OCBOCHHE NPUEMOB padOTHI ¢ HHpOpMaruen GrU3nIecKoro cojepKaHus, BKI0Yas HHOOPMALIUIO O COBPEMEHHBIX JOCTHKEHUIX (DU3UKH,
UHTEpIpeTanns U KpUTHUECKOE OLIEHUBaHUE HH(POPMALINH;

— 3HaKOMCTBO O cepaMu MpohecCHOHANBHON NEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH
Ha IOCTH)KEHUSIX (PU3NIECKON HAYKH.

Ha u3yuenue ¢pusuku (yriy0s€HHbIN ypoBEHb) Ha YPOBHE OCHOBHOIO 0011ero oOpa3zoBanus orsoautcs 340 yacos: B 7 kiacce — 102 yaca (3 vaca

B Hegeno), B 8 kitacce — 102 vaca (3 gaca B Heneno), B 9 kiacce — 136 yacoB (4 yaca B HEZIETIO).



COJEPKAHUE OBYYEHUA

7 KVIIACC

Pazgen 1. ®u3nka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

Ou3nka — Hayka O mpupone. SIBIeHus IpHUPOAbI (SJIEMEHTHI COJCpXKAHUS, BKIIOYAIONINE MEXIpEeIMEeTHbIe CBs3H). PU3NYECKUe SBICHHUS:
MCXaHUYCCKHUE, TCIUIOBBIC, DJICKTPUICCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBLIC.

Ousnueckue BenuyuHbl. PasmepHocTh. Enunaniel Gusndeckux BenuuuH. M3mepenne Gu3n4eckux BENIWYHH. DTaNoHBbl. PHU3ndecKue MprOOpHI.
Ilena nenenus. [Torpemnocts usmepenuii. [IpaBuia 6e3omacHoro Tpyaa mpu padbore ¢ 1abopaTopHbIM 00OpydoBaHHEeM. MexTyHapoaHas CHCTeMa
equnul. [lepeBon BHecHUCTEMHBIX eAuHUL B equHULBI CH.

Kak ¢usmka u npyrue ecTecTBEHHbIE HayKH M3Y4arOT MPHPOIy. EcTecTBeHHO-HAYYHBIM METOJ TO3HAHUS: HAOII0/IeHNEe, TOCTAHOBKA HAYYHOTO

BOIIPpOCa, BBIABHMIKCHUC THIIOTE3, SKCIICPUMCHT I10 MNPOBCPKE THUIIOTEC3, 00BSACHCHHE Ha6JIIOZIa€MOI‘O saBiieHus. OnucaHue (1)I/I3I/I‘-IGCKI/IX SIBJICHHI C

IMOMOIIIBIO MOJIENIEH.
Hemoncmpayuu.
MexaHnnyeckue, TEII0BbIC, IEKTPUUECKUE, MAarHUTHBIC, CBETOBLIE, 3BYKOBBIC SIBIICHUS.
®dusnueckue TpruOOPHI U MPOLIEypa MPSMBIX U3MEPEHUN aHATOTOBBIM U IIU(PPOBBHIM TPUOOPOM.
Jlabopamopuwie pabomol u onvimol.
Omnpenenenue 1eHbl JeeHUs IKAIbl H3MEPUTEIHLHOTO Mprbopa.
H3mepeHnne paccTosIHUM.
N3mepenne momniaau u 06béma. Metos majieTku.
W3mepenne BpeMeHH.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENA.

OHpCI{CJ’ICHI/IC PasMEpPOB MAJIbIX TEJI. Merton PAAOB.



[IpoBenenue uccnea0BaHMs 110 MPOBEPKE THITOTE3bI: TAIBHOCTH IMOJIETA [IAPHKa, MTYIMIEHHOT0 TOPU30HTAIBHO, TEM OOJbIIe, 4YeM OOoJIbIIe BBICOTa
mycKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOEHMHU BelleCTBA.
CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl U Macchl. ONbITHL, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.
JBwkenue dvactuil BemiecTBa. CBsI3b CKOPOCTH JBM)KCHHSI YacTHIl C TeMmriiepaTypoil. bpoyHoBckoe nemwkenue. [Auddys3usa. BzaumoneiictBue

YacCTuUll BCIICCTBA: IPUTAKCHUC N OTTAJIKUBAHUC.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTALTUYECKUX ) Tel. B3aMOCBA3b MEX1y CBONCTBAMHU BEILIECTB B
pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHHIA BOBI.

Hemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO TBUXKEHUS.

HaGmronenne nuddy3un.

Habmonenue siBneHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTATKMBAHUEM YacTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OrneHka 1uaMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHUEM (QoTorpaduii).

OMBITHI 110 HAOJTIOACHHUIO TEMIOBOTO PACITUPEHHUS Ta30B.

OnBbITHI MO OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSL.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.
Mexannueckoe nBwkeHue. I[lyte u mepememnienne. PaBHOMepHOe W HepaBHOMepHOe JBKeHHe. CBOOOIHOE TMajeHHWe Kak MpUMep
HEpaBHOMEPHOTO ABMKEHUS Tel. CkopocTh. CpeiHssi CKOPpOCTh PU HEPABHOMEPHOM JABM)KEHHUU. Pacuér myTu U BpeMeHHU JABUKECHHUS.

Fpa(bmcn 3aBHCHUMOCTE BCJIMYHH, OIIMCHIBAIOIINX ABHIKCHHUC. O6IJ_II/IG MOHATUS 00 OTHOCUTEIBLHOCTH JABHIKCHHA. CuoxeHue CKOpOCTeﬁ JJIA TCII,

ABWIKYIIUXCA TTapaJlJICJIbHO.



SIBnenue nHepunu. 3akoH HHEpUMHU. B3aumoelicTBrUe Tell Kak MPUYMHA U3MEHEHUs CKOPOCTH JBWKEHHUs Tell. Macca Kak Mepa MHEPTHOCTHU Tella
B MIOCTYNATEIbHOM ABIKEHUH. [ImoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B eauHuIE 00bEMa BemecTBa. CMECH M CIUIABBI
[ToBepxHOCTHAs U IMHENHAS INIOTHOCTb.

Cwia kak XapakTepucTuka B3auMojeucTBus Ten. Cuna ynpyroctd M 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBK JAMHAMOMETpa. SIBIIEHHE
TATOTEHUs M cwia TsokecTu. Cuia TsbKecTH Ha Apyrux IaHerax. Bec tema. HeBecomocTh. CnokeHHWe CHII, HAPABJICHHBIX MO OAHOW IPSMOIL.
PaBnopeiicTByromas cuil. Cuna TpeHus. TpeHue CKONbKEeHUs U TPEHUE MOKOs, BA3Koe TpeHue. TpeHue B IpupoJe U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4ecKoro IBU)KEHUS Tena.

N3mepenne cKkopoCTH IPSIMOJIMHEUHOTO IBUKEHUS.

Haburonenue siBjaeHMs] UHEPIUH.

Habumronenne n3MeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHHME Macc MO B3aUMOJEICTBUIO TEIL.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne CKOpOCTH paBHOMEPHOTO JABMXKEHHUS (IIapuKa B XKHUJIKOCTH, MOJEIHN AJIEKTPUYECKOT0 aBTOMOOWIISI U TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WM HIapHKa 110 HAKIIOHHOM MIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPIOTO TeENA.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh PaCTsHKEeHUs (edhopMaliun) IpyKUHbI OT TPUIIOKEHHOMN CHIIBI.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHMSI OT CUJIBI JaBJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenne. Cuna naenenus. CrnocoObl yMEHBIIEHHS M yBENWYEHHUs JaBieHus. [laBieHue rasa. 3aBHCHMOCTH JaBJE€HHS Ta3a OT o0bEMa U

temriepatypsl. [lepenaya gaBiaeHus: TBEPABIMU TEIAMU, )KHAKOCTSIMU U Tazamu. 3akoH [lackans. [ITHeBMaTuueckre MamHBbl.



3aBUCHUMOCTh JaBJICHUS JXUAKOCTU OT TIyOMHBI morpyxeHus. 'mapoctaruueckuil mapajnokc. CooOmaromuecs cocyabl. [ 'napaBnudeckue
MeXaHU3Mbl. Mcroap30BaHNE BBICOKUX JIABJICHUM B COBPEMEHHBIX TEXHOJIOIHX. Y CTPOMCTBO BOJOIPOBO/A.

Atmocdepa 3emnn u armocepHoe aasnenue. IlpuumHbl cymecTBoBaHuS BO3AymIHOW 000704ku 3emuu. OnbiT Toppuuennu. M3mepenue
aTMocepHoro naBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTro JaBiICHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 namepeHus: atMochepHOro AaBJICHHUS.

JleiicTBre >KUIKOCTH U Tra3a Ha MOTpyXEHHOE B HUX Teno. BeiTankuparomas (apxumenoBa) cuiia. 3akoH Apxumena. YclIOBUE BO3ZHUKHOBEHUS
BBITAIIKMBAIONICH (apXxuMe0BOi) cuitbl, moarekanue. [naBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJIEHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBneHUs KUIKOCTHIO U Fa30M.

CooOmraronmecs COCy/Ibl.

I'mppasinueckuii npecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

Cudon.

3aBUCHMOCTD BBITAJIKMBAIOINIEH CHIIBI OT 00bEMA MOTPYKEHHON B AKUAKOCTh YaCTHU TeJla U MNIOTHOCTH JKUKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITCCHEHHOM MKUJKOCTH.

VYcnoBue nmiaBaHus TeN: MJIABaHUE WM MOTPY>KEHHUE TeJl B 3aBUCUMOCTH OT COOTHOILIECHHSI TNIOTHOCTEH Tela U KUAKOCTH.

Jlabopamopuvie padomol u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa NMOTPYKEHHOMN B )KUJIKOCTh YaCTH Tea.

OrnpezenieHne BBITAIKUBAIONIEH CHITBI, ICHCTBYIOIIEH Ha TENIO, MOTPYXKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUIIbI, IEHCTBYIOIIEH HA TEJIO B KUJKOCTH, OT MAacChl Tea.

OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOIICH CUIIBI, JEHCTBYIONIEH HAa TEJIO B KUIKOCTH, OT 00bEMaA MOTPYKEHHOU B KUAKOCTD
YacTH Tela U OT MJIOTHOCTH KUAKOCTH.

KoHncTpynpoBanue apeomeTpa WM KOHCTPYHMPOBAHHUE JIOJKH U ONpeiesieHue e€ rpy30n0bEMHOCTH.
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Pa3zgea S. Pa6ora 1 MOIIHOCTH. JDHEPIHUS.

Mexanuueckasi paboTa I CHJI, HallPaBJICHHBIX BJIOJIb JTUHUU NIepeMereHus. MOITHOCTb.

[IpocThie MEXaHM3MBI: pblYar, BOPOT, OJIOK, MOJIMCIACT, HAKJIOHHAS IJIOCKOCTh, HOXXHUYHBIM MexaHu3M. MoMeHT cuiibl. PaBHOBecue pblyara.
ITpaBuno momeHnToB. IlpuMeHeHue mpaBuia paBHOBecHs pbluara K OoKy. «3osotoe mpaBuiio» mexaHuku. KIIJ[ mpocteix Mexanusmos. [IpocTsie
MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX OPraHU3MaXx.

Mexanuueckass 3Heprus. Kunernueckas u moTeHIMalbHas 3Heprus. lIpeBpaiieHue OAHOrO BHJAAa MEXAHWYECKOW 3HEPrMM B JIPYrod. 3aKkoH
COXPAHEHHs U NIPEBPALCHUS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

HccnenoBanue ycinoBuii paBHOBECHUs pblyara.

N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

N3yueHne nmpaBuia pslyara Jyist OJBUKHOTO M HEMOBH)KHOTO OJIOKOB.

Onpenenenne KIIJ] moaBu HOTo ¥ HENOBUKHOTO OJIOKA.

Omnpenenenue pabOThI CHIIBI YIPYTOCTH MPU NOIBEME IPY30B IIPU MOMOLIH MOABUKHOIO OJIOKA.

I/I3y‘{CHI/Ie 3daKOHa COXPAaHCHUSA MEXaHUYECKOMH OHCPIUu.

8 KJIACC

Pasnea 6. TemioBblie ABJICHUSA.

OCHOBHBIC TIOJIOKCHUS MOJ'I@Ky.TISIpHO-KHHGTH'—IGCKOﬁ TEOpHUH CTPOCHUA BCIICCTBA. Macca u pasMEpel aTOMOB MW MOJICKYIL. OHBITI)I,

MOATBCPKAAOIMINUC OCHOBHBIC ITOJIOKCHU MOJ'ICI(y.TIHpHO-KHHCTH‘-ICCKOfI TCOPpHU.



Monenu TBEPAOro, KUIKOTO U ra3o00pa3HOro cocTtosiHuil BemiecTBa. Kpucraminyeckue u amopdusie tena. ['paden — HOBbIM Marepuan amis
HOBBIX TEXHOJIOTHH. TeXHOIOrUYU MOIYyYeHHUsI HUCKYCCTBEHHBIX aaMa3oB. OObICHEHUE CBOMCTB ra3oB, KUJIKOCTEH U TBEPIBIX TEJ HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KMHETUYECKON Teopur. [IOBEpXHOCTHOE HATSHKEHUE, CMAYMBAHWE, KalWUIAPHBIE SBJICHHUS. TeErioBOoe paclIMpEHHE U CHKATHUE.
3aBUCHUMOCTb JIaBJICHUS Ta3a OT 00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMIepaTypbl CO CpeAHEN KUHETHUECKOW SHEPTHEN TEIIOBOTO ABMKEHUS YacTULl. TemMneparypHble IIKaJbl.

Buyrpennsst sHeprus. CrnocoObl W3MEHEHUs BHYTPEHHEH OJHeprum: TeIUionepenada ¥ coBeplieHue paboTel. Buubsl Temmonepemayu:
TETJIONPOBOIHOCTh, KOHBEKIIUS, U3JIydeHHE. Bubl Teronepenayn B npupojae u Texuuke. HeoOpaTumMocTh TEIIOBBIX MPOIIECCOB.

KonuuecTBo TemnoTel. YnenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH W TerioBoe paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHue
TEIUIOBOTO OanaHca.

[InaBnenne u oOTBepACBaHUE KPHUCTALIMYECKUX BEIIECTB. YJAelbHas Teryora ruiaBieHus. [lapooOpa3zoBanue u koHaeHcauus. Vcmapenue.
Kunenne. Y nenpHas Teruiota mapooOpa3oBaHus. 3aBHCHMOCTh TEMITEPATyPbl KUTIEHUSI OT aTMOC(HEPHOTO JaBlieHUsl. HachIeHHbI U HeHACHIIICHHBIH
nap. Bnaxxnocts Bo3yxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnumne! padote! TermoBeix aurateneit. KI1/ TerioBoro neurarens. TemnoBbie ABUTATENN U 3alllUTa OKpYXaroliei cpenbl. TerioBsie moTepu
B TEIUIOCETSIX.

3aKOH COXpaHEHUs U IPEBPAILICHUS SHEPITUU B MEXaHUYECKUX M TETUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO TBUXKEHUS.

Hab6monenue muddysum.

HaGmronenue siBJIeHH MOBEPXHOCTHOTO HATSKEHUS, CMAYUBAHUS U KallWJUISPHBIX SIBJICHUU.

Habmroienue TemnoBoro paciipeHust Ted.

W3menenune gaBiaeHus ra3a Ipu U3MEHEHUH 00bEMa U HarpeBaHWHU WJTU OXJIaKICHUH.

[IpaBuia nuamMepeHus: TemMnepaTypsl.
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Buael Teronepenayu.

OxJax1eHue IpU COBEPLIEHUH PaOOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEIIHUMU CHUJIAMHU.

CpaBHeHuE TEIIIOEMKOCTEN Pa3InYHbIX BEILECTB.

HaOnronenue kunexus.

Haburonenne nocrosiHCTBa TeMIlepaTypbl IPHU IIJIABJIECHUU.

Mopenu TEeIIoBbIX JBUTATEIIEH.

Jlabopamopnwvie pabomot u onvimeol.

OnbITh IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKECHUS.

OnpIThI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

N3mepenue temnepaTypsl IpH MOMOILIM KUIKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

OnbITh! 10 HAOIIOIEHUIO TEIVIOBOTO PACUIMPEHHsI ra30B, KUJIKOCTEN U TBEPBIX TEI.

Onpeznenenue AaBIeHUs BO3AyXa B OaJUIOHE MINPHIIA.

HccnenoBanue 3aBUCMMOCTH JaBJICHUS BO3/lyXa OT €ro 00bEMa U TeMIEepaTyphl.

[IpoBepka runore3bl JINHEHHOW 3aBUCUMOCTH IJIMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIEpaTypshl.
HabmioneHne n3smMeHeHus: BHyTpEeHHEH SHepruu Tefa B pe3ysbTare Terionepeaayd U paboThl BHEIIHUX CHJL.
HccnenoBanue sBJICHUS TEMJI000MEHa MPH CMEIIMBAHUM XOJIOAHON U ropsyeil BOJbI.

Omnpenenenne KOIMYeCTBa TEIJIOTHI, TOJIYYEHHOIO BOJIOH MpH TEINIO0OMEHE ¢ HAarPeThIM METAIITMYECKUM LIUJIUHAPOM.
Omnpenenenne MOIHOCTH TEIUIOBBIX NOTeph (3akoH HptoToHa-Pruxmana).

Omnpenenenue yneiabHONU TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca ucnapeHusl.

OmnpeneneHre OTHOCUTENBHOM BIaXHOCTH BO3yXa.

Omnpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.
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Paszgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpusanus Ten. [[Ba pona anexkTpudeckux 3apsaoB. BzaumoseiicTBue 3apsokeHHbIX Tell. 3akoH KyoHa.

Onexkrpuueckoe nojie. Hanpspk€HHOCTD 31eKTpuuecKoro nosis. [IpuHuun cyneprno3unuuu 3J1eKTPUUECKUX 10Jel (Ha KaYECTBEHHOM YPOBHE).

Hocurenu 31meKTpu4ecKkux 3apsaoB. DJIEMEHTapHbIN dJIeKTpudeckuil 3apsan. CtpoeHne atoma. [IpoBOgHUKY, AUAIEKTPUKU U MOJIYIPOBOIHUKH.
3aKOH COXpaHEHMsI DJICKTPUUECKOTO 3apsiza.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHHUS DSJIEKTPUYECKOrO0 TOKa. VICTOUYHMKM MMOCTOSTHHOTO TOKa. [IeHCTBUSI 3JIEKTPUUECKOrO0 TOKa
(TernuaoBoe, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B METAJIAX, KUAKOCTSIX U razax.

Onexkrpuueckasd nenb. Cuia TOKAa. DJNEKTPUYECKOE HANpPsDKEHUE. AMIIEPMETP M BOJBTMETP B LENU IOCTOSHHOrO Toka. CompoTuBiIEHHE
IIPOBOJHMKA. Y IEJIbHOE COIIPOTUBIICHHE BellecTBa. 3akoH OMa Juist ydacTka uenu. IlocinenosarenbHoe M mapajuieNbHOE COSIUHEHUE MTPOBOJHUKOB.
3/1C B memnu MOCTOSHHOTO TOKa. 3akoH OMa jutst mosHo# nenu. [pasuna Kupxrodga. Pacuér mpocTeix snexTpudeckux neneil. HenmnHeHbie 21eMeHTHI.

Paborta u MOmHOCTH 3yeKTpHyYecKoro Toka. 3akoH Jlxoyms-JIeHna. DieKTpruuecKkue Ienud W MOTPEOUTENH SJIEKTPUYECKOW SHEPTHH B OBITY.
Kopotkoe 3ambIkaHue.

[TocrositHHBIE MarHuUTHL. B3anMozaelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE nosie. MarHuTHoe nosie 3eMJIM U €r0 3HaY€HUe JUIsl KU3HU Ha
3emse. OnbiT Opcrega. MaruuTHoe mose 3yeKTpudeckoro Toka. OnbIT Amnepa. [IpuMeHeHne 371eKTpOMarHuTOB B T€XHMKE. JlelicTBHE MarHUTHOIO
nojii Ha MpoBOAHMK ¢ TokoM. Cuia Ammepa W ompeneneHue €€ HalpaBleHUsA. OJEKTPOABHUIaTeNlb IOCTOSHHOro Toka. lcmonb3oBaHue
JJIEKTPOABUTaTENEN B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papazes. SBneHue 3aeKTpoMarHuTHOW uHAYKIuU. [IpaBuno Jlenna. Dnekrporeneparop. CrocoObl MONMyueHHs JIEKTPUIECKON SHEPTUH.
DNEeKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX UICTOYHUKAX SHEPTUH. DKOJIOTUYECKUE MPOOIeMBbl SHEPreTUKHU. TOIUIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUITH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa poza aJEeKTpUYECKUX 3apsA10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX Tell.

VY CTpoiCTBO U IEHCTBHE IIEKTPOCKOA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.
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3aKOH COXpaHEHHMS JICKTPUUECKUX 3apsJIOB.

MonenupoBaHue CHIIOBBIX JIMHUH 3JIEKTPUIECKOTO TOJISI C TIOMOIIBIO OYMaKHBIX CYJITAaHOB.
IIpoBOIHUKY U TUATEKTPUKH.

M cToYHNKY MOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.

I"a3oBbIi1 pazps.

N3MepeHne cuiibl TOKa aMIIepMETPOM.

N3MmepeHne 371eKTpUYecKoro Harps>KeHUs: BOJIbTMETPOM.

Peocrar n Mara3uH cOnpOTHBIICHUM.

BzanMmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

MoaenvupoBaHre HEBO3MOKHOCTH pa3JieJICHHs TTOJIFOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.

OmneIT OpcTena.

MarnuTtHoOe 1ojie TOKa. IJIEKTPOMAarHmr.

JlelficTBe MarHUTHOTO MOJI HAa IPOBOJIHUK C TOKOM.

DIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

OnsiTel Dapanes.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITHI MO HAOTIOEHUIO DNIEKTPU3AIIMHU TeJl IPU COMPUKOCHOBEHUH U MHAYKIIUCH.
HccnenoBanue NeMCTBUS JIEKTPHUECKOTO MOJIST HA TPOBOTHUKH M TUAJICKTPUKH.
COopka 1 UCIIBITaHUE YIIEKTPUUECKOMN I[EMH TOCTOSTHHOTO TOKA.
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HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP, OT HAIPSKEHUS Ha PE3UCTOPE U COITPOTUBIICHUSI PE3UCTOPA.

OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JIEKTPUYECKOTO COIPOTUBIIEHUS MPOBOJAHMKA OT €r0 JUIMHBI, IUIOIIAAU IONEPEYHOI0 CEYEHUS U
MaTrepuaa.

Onpenenenue ynenbHOro CONPOTUBIICHUS IPOBOJIHUKA.

ITpoBepka npaBuila CII0KEHHS HAIIPSDKEHUI IIPU MIOCIIEA0BATENIBHOM COCJUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia [iisl CUIIBI TOKA IIPU NAPAJLIETIBHOM COSUHEHUN PE3UCTOPOB.

Onpenenenne DJIC 1 BHYyTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

ITpoBepka npasun Kupxroda.

ITpoBepka BbinoaHEHMs 3aKkoHa OMa 111 ITOJIHOM LIETIH.

N3ydenue BonbTaMIIEPHBIX XapaKTEPUCTUK HETMHEWHBIX AJIEMEHTOB (JJaMIIbl HAKaJIUBAaHUS WM IOJIYIPOBOJHUKOBOTO IM0/1A).

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIIYILIET0 YEPE3 PE3UCTOP.

OnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpeBatens.

WccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

N3y4yenre MarHUTHOTO NOJISt IOCTOSTHHBIX MAarHUTOB MPH UX OOBEAVMHEHUU U Pa3/I€TICHUH.

HccnenoBanue JeNCTBUS 2JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBHUS KAaTyIIKA ¢ TOKOM M MAarHuTa OT CHUJIbl U HAalpaBJEHUS TOKA B KAaTyLIKE U OT
Hanuuus (OTCYTCTBUS) CEpJICUHMKA B KaTyIIIKE.

N3yuenue neiicTBUS MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KonctpyupoBanue u uzyueHue padoThl JJIEKTPOABUTaTEIs.

N3mepenue KIIJI anexTpoaBurareabHOl yCTaHOBKH.

OTMBITE IO HNCCJICA0BAHUIO ABJICHUS BJIGKTPOMaFHHTHOﬁ HHIAYKIOHUHW: UCCIICOO0OBAHUC N3MEHEHWH 3HAaUYeHus 1 HaIpaBJICHUA MHAYKIXUOHHOI'O TOKA.

14



9 KJIACC

Pazgen 8. Mexannueckue siBJICHHSA.

Mexanuueckoe aBmkeHue. MarepuanbHast Touka. CrocoObl OMUCAHUSI MEXAaHUYECKOTO JIBHKCHUS: TaOIMUHBIN, rpaduyecKuii, aHaTUTUIECCKHN.
Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUSI.

BekTopHble BEIMYMHBI, ONEpPALMM C BEKTOpaMH, IPOEKLUUU BeKTOpa. Pammyc-BEeKTOp MaTepHaibHOM TOYKH, NEPEMEIIECHHE Ha IIJIOCKOCTH.
PaBHOMepHOE npsiMosinHElHOE ABMKEeHHE. HepaBHOMEpHOE NpsiMoiMHeHOe BMKeHne. CpeqHsas U MIHOBEHHAs CKOPOCTb TeJla IIPY HEPABHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MPSAMOJIUHEHHOE IBIKEHHE. Y CKOpeHre cBO0oIHOTO najeHus. Onbitel ["anumnest.

I'padmueckas uHTEpIIpEeTaLINs YCKOPEHUS, CKOPOCTH, IPOIAEHHOIO IIYTH U NEPEMEILEHUS )i IPSIMOIUHEHHOIO JBUKEHMUS.

JIBi>keHue Tesa, OpOIIEHHOTrO MO YIJIOM K TOPU30HTY.

JIBikeHne 1o OKpYyKHOCTH. JIMHeHHas CKOpOCTb, YIJOBas CKOPOCTb, MEPUOJ M 4YacToTa OOpallleHUs MpU PABHOMEPHOM JIBUKEHHUU I10
OKpyXHOCTU. CKOPOCTh M YCKOPEHHUE MPU ABUKEHUU IO OKPYKHOCTH.

Bexkrop cuinbl. PaBHOAEHCTBYIOIIAS CHIIA.

Ilepssriit 3akoH Herorona. Bropoit 3akon Herorona. Tperuit 3akon HerotoHa. [IpyHImn cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPeHUs CKOJIbKEHUS, CUIla TPEHU MOKosI, Apyrue Busl TpeHus. KoadduuueHt tpenus.

JIBuKeHue Tel 10 OKPYKHOCTH MO J€HCTBUEM HECKOJIbKUX CHJL.

3akoH bepHymiu u nogbéMHas cuna kpbuta. CoBpeMEHHbIE JIeTaTeIbHbIE alapaThl, CyJa Ha MOJBOAHBIX KPBUIbAX, AaHTUKPHUIO HAa CKOPOCTHBIX
aBTOMOOWIIAX. /IBIKeHHe Mmoe3/1a Ha MarHUTHOM MOAYILKE.

Cuna TsKecTd M 3aKOH BCEMUPHOTO TATOTEHHs. [IBH)KEHHE TeJl BOKPYT IPaBUTAIIMIOHHOIO IIEHTpa (B TOM 4Hcie miaHeT Bokpyr Connna). [lepBas
KOCMHYECKasi CKOpOCTb. HeBECOMOCTE 1 neperpy3KH.

PaBHOBecue martepuanbHON TOukH. AOGCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tela C 3aKPEIUIEHHOW OChIO BpamieHUs. MOMEHT CHIIBL

LlenTp TsxecTH.
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Nmnynbc tena. 3mMeHenue umnyiibca. MMIynsc cuiibl. YIpyroe u HEynpyroe B3auMoJeHCTBUE. 3aKOHbI U3MEHEHUSI U COXPAHEHUs UMITYJIbCa.
PeakTuBHOE NBUKEHHUE.
Mexannueckass padota U MOIIHOCTh. PaboTa cuil TsbKecTH, ynpyroctd, TpeHus. CBsi3b dHepruu W paboTel. [loTeHIManbHas SHEprus Tena,

IMOAHATOI'0 HaJl ITIOBEPXHOCTHIO 3EMIIN. IloTrennmansHast OHCPIusia c)KaTon IPYKUHLI. Kunernueckas OHEPIus. TeopeMa 0 KHHETHYECKOM OHEPTHUH. 3aKoH

U3MEHEHHUS U COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
Hemoncmpayuu.
HabGmronenrne MexaHU4eCcKOTo JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHME NyTel U TPACKTOPHM IB>)KEHHSI OJJHOTO M TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.
H3mepeHune ckopocTy U YCKOPEHHUS MPSMOIUHEHHOTO TBUKCHHUSL.
HccnenoBanue mpu3HakoB paBHOYCKOPEHHOTO JIBUKCHHUSI.
HabGmronenue neukeHus Tesaa mo OKpy>KHOCTH.

Ha6J'IIOI[CHI/Ie MCXaHHNYCCKHUX HBHCHHﬁ, MMPpOUCXOAIUX B CHUCTEMC orcuéra «Tenexkay» IIpu eé PaBHOMEPHOM H YCKOPCHHOM JIBHKXCHUU

OTHOCHUTENbHO KabuHeTa (GU3HKH.
HaGmronenne paBHOBecHsl Tell, CBOOOJHOTO MAJeHHS, KOJeOaHWs MasTHUKA B HHEPIUAIBHBIX CUCTEMaxX Kak MOJATBEPXKICHUE MPUHITUIA
OTHOCHUTEILHOCTH.
3aBUCHUMOCTh YCKOPEHHSI TeJla OT €r0 MacChl U JEHCTBYIOIIEH Ha HETO CUJIBL.
Habmronenue paBeHCcTBa CHIT IPU B3aUMO/ICHCTBUU TEJl.
N3meHeHne Beca Tella IpH YCKOPEHHOM JIBHKCHUH.
ITepenaya numnyibca Ipu B3aUMOJICHCTBUHU TEIL.
[IpeoOpa3oBanust SHEPTUU MPU B3AUMOACHCTBUH TEN.
CoxpaHeHue UMITYJIbca IPH a0COMOTHO HEYIPYTOM B3aUMOICHCTBHH.
CoxpaHeHHe UMITYJIbCA TIPH YIPYTOM B3aHMOCHCTBHH.
Ha0uroieHne peakTHBHOTO JIBUYKCHHS.
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CoxpaHeHue 3Hepruy npu CBOOOIHOM MaJCHUU.

CoxpaHeHue SHEprUuu IpU JIBHKEHUH TeJla 01 JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimel.

KoncTtpyrnpoBanue Tpakra Ajisi pa3roHa 1 JalbHEHUIIEro paBHOMEPHOTO JIBH)KEHUS [IAPUKA UM TEISKKH.

Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WM ABM)KCHUS IapUKa 110 HAKIOHHOW MIIOCKOCTH.

Ornpezenienrne yCKOpEHUs Tea Mpyu paBHOYCKOPEHHOM JIBUKEHUHU 10 HAKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBMKEHUH 0€3 HauaJIbHOU CKOPOCTH.

[TpoBepka runoTe3bl: €Ciy MpU PAaBHOYCKOPEHHOM JBHMKEHHH 0€3 HauaabHOW CKOPOCTH MYTH OTHOCSTCS KakK psJl HEUETHBIX YMCEN, TO BpeMEHa
OJIMHAKOBBI.

UccnenoBanue aBuxeHUs Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HCCHGI{OB&HI/IC 3aBUCHUMOCTH CUJIbI TPCHUA CKOJIBKCHUSA OT CHUJIbI HOPMAJIBHOT'O OJAaBJICHUA.

Omnpenenenne kKodhUIIUEeHTa TPEHUS CKOIBKCHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BOZHUKAIOIIEH B MPY>KUHE, OT CTETICHH Jie(popMaIiuu mpy>KUHBI.

Omnpenenenue pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBM)KEHUH TeJla IO TOPU30HTAIIbHOM MOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME IPy3a C UCIOIH30BAHUEM HETIOABM)KHOTO H MOABIKHOTO OJIOKOB.

Pa3znen 9. Mexann4veckue KoJ1e0aHUA ¥ BOJHBI.

KonebarenpHoe aBmxenue. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHUMN: TIEPHUOJ], YACTOTa, aMIUIUTya. [ apMoHHUeckue koyie0aHus. 3aTyXaromimue
KoseOaHus. BeiHyXx/1eHHbIe KojeOanus. Pe3onaHc.

MaremaTtrueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHeprun mpu KojaedaTeTbHOM ABUKCHUU.

Mexannueckue BomHBI. [IpomonbHbIe U monepedyHble BOIHBL. CBOMCTBa MEXaHMYECKUX BOJH: MHTepdepeHius u audpakuus. [[nrHa BOTHBI U

CKOPOCTh €€ pacrpocTpaHeHus. MexaHn4deCcKrue BOJTHBI B TBEPIIOM Telle, CEHCMUUECKHUE BOJIHEI.
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3Byk. PacnipocTpanenue u orpaxeHnue 3Byka. [ poMKkocTh 3Byka 1 BblcoTa ToHA. Pe3oHaHc B akyctuke. MIH(pa3Byk u ynpTpa3Byk. Mcnonb3oBanue
yIbTpPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpayuu.

HaOnronenue koneGaHuii Tes1 0J 1€HCTBUEM CHUJIbI TSDKECTH U CHJIBI YIIPYTOCTH.

HaOnronenue koneGaHuii rpy3a Ha HUTH U Ha IIPY’KUHE.

HaburoieHne BbIHYX/I€HHBIX KOJeOaHUI U pe30HaHCa.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENHN).

Habmonenue nnrepdepeHunn 1 1udpakiuy BOJIH HA TOBEPXHOCTH BOBI.

HabmroneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

OmnpezneneHue 4acTOThI U IEPHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

OmnpezneneHye 4acTOThI U MepHOa KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBucUMOCTH Nepuoa KojaebaHui rpy3a Ha HUTH OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IepHOa KoJeOaHUH MPYKMHHOIO MasiTHUKA OT Macchl Ipys3a.

[TpoBepka HE3aBUCUMOCTH eproia KojeOaHuil rpy3a, MOIBEIIEHHOTO K JIEHTE, OT Macchl rpy3a.

OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb ITepHo/ia KoJIeOaHU NMPYKMHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYKHUHBI.

N3mepenue yckopeHust CBOOOJHOTO MaeHUS.

Paznen 10. DiieKTpoMarHuTHoOe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE ToJ€. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3J1€KTPOMAarHUTHBHIX BOJIH. Illkana 3eKTpoMarHUTHBIX BOJH. Mcronb3oBaHue
2JIEKTPOMAarHUTHBIX BOJIH AJI COTOBOM cBs3u. Pagnonokanusa. Kocmudeckast cBs3b.

DneKkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHoBbIe cBolCTBa cBeTa: UHTEphEPEHLINS U AUPPAKIIHSL.

Hemoncmpayuu.
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CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

WnTepdepenus u qudpaxius cBera.

Jlabopamopuwie pabomsl u onvimol.

N3yueHne CBOWCTB 3JI€KTPOMArHUTHBIX BOJIH C IOMOIBI0 MOOMIIBHOTO Tele(oHa.

[TpoBeneHue ONBITOB IO HAOIIOACHUIO UHTEPPEPEHIIMH U TU(DPAKIIUU CBETA.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas Mozenb cBeTa M reomerpudeckas ontuka. Mcrounuku ceera. [IpsmonuneiiHoe pacnpocTpaHeHue cera. 3atmeHus ComnHua U JIyHBI
Otpaxenue ceera. [1nockoe 3epkano. 3akoH oTpakeHus cBeta. [loctpoenne nzo0paxeHuii, ChOPMUPOBAHHBIX 3€PKATIOM.

ITpenomiienue cBera. 3akoH npesnomieHus csera. IlonHoe orpakeHne cBera. Mcnonp30BaHuE MOIHOIO OTPaKEHUS B ONTHUYECKMX CBETOBOJAX,
ONTOBOJIOKOHHASI CBSI3b.

Jlunza, xox smyuedt B nunH3e. Popmyna ToHKOW nuH3BL. [locTpoeHune m3o0pakeHHid, CPOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cucrema
¢oroamnmnapara, MUKPOCKOIa U Teneckona. ['11a3, kak ontuyeckas cuctemMa. bian3opykocTs U 1anbHO30pKOCTb.

Paznoxenue 6enoro csera B cniektp. OnbiTel HetoToHa. CriojkeHue crieKTpaibHbIX I[BETOB. Jucnepcus cBeta.

Hemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA.

OtpaxxeHue cpera.

[Tony4yenue n3o0paxkeHU B IIIOCKOM 3€pKaje.

[Ipenomiienne ceera.

OnTH4eckuii CBETOBO/I.

Xon yuelt B coOuparomiei JuHse.

Xop Jydeil B paccenBarolel JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.
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Mopens riasa.

Paznoxxenne 6e0ro cBETa B CIEKTP.

[Tomyyenue 6em0ro cBeTa MpH CIIOKEHUH CBETa Pa3HBIX 1IBETOB.

Jlabopamopnwvie pabomot u onvimel.

HccenenoBanue 3aBUCUMOCTH YIJIa OTPayKEHUs CBETOBOIO JIyda OT yriia MaJeHHUs.

N3ydenue cBOMCTB n300pakeHUs B IIIOCKOM 3€pKaje.

HccnenoBanue 3aBUCMMOCTH yIJia MPEJIOMIIEHUS OT yIJjla M1aJIeHUsl CBETOBOIO JIyda Ha IPAaHULIE «BO3TyX—CTEKIIO».

[Toryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne HOKYCHOTO PaCCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOIEH TNH3HI.

OnbIThI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OMBITHI 110 BOCHIPHUATHIO IIBETA MPEAMETOB MPU UX HAOIIOACHUH Yepe3 IBETOBbIC (DUIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHHS.

OmnswiTel Pesepdopna u mnanerapnas mojenb atoma. Mozaens aroma bopa. Mcnyckanue u mormoiieHre cBeta aromMoM. KBauTel. JIluneituarteie
CIIEKTPHI.

PaguoaktuBHOCTh. Aunbda-, Oera- u ramma-usnydeHus. CrpoeHue aToMHOro szapa. Hykionnas Mopenb aToMHOro sijapa. M3o0Tombl
PannoaktuBHble npeBpamienus. Ilepuon momypacnaga atoMHbIX szaep. JlelicTBHE pagMOAKTUBHBIX M3JIYYEHUN Ha JKMBbIE OpPraHU3Mbl. 3aliuTa OT
PaAMOAKTUBHOIO U3IIYYECHHUS.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsIOBOIO M MAacCOBOI'O YHCEN. DHEPrusi CBS3M aTOMHBIX sifep. CBs3b Macchl W dHepruu. Peakiuun
cuHTe3a U nenenus saep. Mcrounuku sHeprun ConHua u 3BE€31. SnepHas sHepreTuka. DKoJ0rH4ecKe MpoOIeMbl AEpHON SHEPTeTHKY.

Hemoncmpayuu.

CHexTpsl U3JIy4eHUs U TOTJIOIIECHHUS.

CrexTpsl pa3IuIHBIX Ta30B.

CnekTp Bogopoaa.
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Hab6mronenue tpekoB B kamepe BuuibcoHa.

Pabora cuérurka HOHHU3UPYIOIUX U3TYYCHUH.

Perucrpanus uzinydenus: npupoAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuwvie padbomot u onvimeol.

Habmroienue CrtomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusam).

W3mepenne paanoakTHBHOTO QOHA.

IHoBTOpPUTEIHbHO-0000IAI0 M MOYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMINN MOTYNb MIPEIHA3HAYEH JJIi CUCTEMAaTH3AIlMK U 0000IIEeHUs MTPEIMETHOTO COACPKAHHS U OIbITa JIEATEIbHOCTH,
nproOpEeTEHHOTO MPH U3YYEHUHU BCEro Kypca Gpu3uKu yriryOaEHHOTO YPOBHS, @ TaKXKe JJISl MOJTOTOBKH K OCHOBHOMY TOCYAAPCTBEHHOMY DK3aMEHY I10
¢dusuke.

B nporiecce n3ydeHusi JaHHOTO MOJYJIsl PEaM3YIOTCSA U MOJIydaloT JanbHeiiee pa3BuTHEe ydeOHbIe NeiCTBUsA, 00ecreunBaroiie JTOCTHKEHUE
MPEeIMETHBIX ¥ METallpeIMETHBIX Pe3yJabTaToOB 00y4eHUs, (JOPMUPOBAHHNE €CTECTBEHHO-HAYUYHON IPaMOTHOCTU: OOBSCHEHUE U OMHCAHHE SBICHUN Ha
OCHOBE NMPUMEHEHUsI (PU3NYECKUX 3HAHUI, MCCIIe10BaTeNbCKUE AEUCTBUS (BBIABI)KEHNE TMIIOTE3, MIOCTAHOBKA II€JIM U MJAaHUPOBAHUE HCCIIEAOBAHUS,
AQHAJIN3 JIAHHBIX U MOJIY4YeHHE BHIBOJIOB).

[TpenmoutuTenbHOM GOPMOI OCBOCHUS MOAYIS SABISAETCSA MPAKTUKYM, TPOrpaMMa KOTOPOTO BKITFOYAET:

pelieHue 3a7a4, OTHOCSIIUXCS K Pa3lMYHbIM pa3jiesiaM M TeMaM Kypca (U3HMKH, B TOM YHUCIE 33]a4, WHTETPUPYIOIINX COJIEpP:KaHUE Pa3HBIX
pa3nienos;

BBITIOJIHEHHE JIA0OPATOPHBIX PabOT M OMBITOB (BKJIOYAsh pabOThI M OMBITHI M3 MEpPEYHEl K paszenaM Kypca) B YCIOBHSIX CaMOCTOSITEIBLHOTO
TUTAHUPOBAHMSI POBEICHUS UCCIICIOBAHMUS, BEIOOpA 1 000CHOBAHUS METO/1a U3MEPEHHS BEIMYMH, COOPKU IKCIIEPUMEHTATHHON YCTaHOBKY;

BBITIOJTHEHHE TPOOJIEMHBIX 33/IaHUi MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa (3a/laHus MO €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH), B TOM YHCIIE
3a/laHui C MEXKIIPEIMETHBIM COJIEPIKaHUEM;

paboTy Haj TPYNIOBBIMHA WM WHIUBUTYATEHBIMU MTPOSKTAMHU, CBSI3aHHBIMU C COJIEPIKaHUEM Kypca (PU3UKH.
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W3yueHne MOBTOPUTENBHO-0000IIAIOEr0 MOIYNIsI MOXKET 3aKaHYMBATHCS IPOBEIEHHMEM JUArHOCTUYECKOM padoThl 3a Kypec (QU3UKH
yIIIyONEHHOTO YPOBHS, BKIIIOYAOLIECH 3a/laHUsl pa3HOTO YPOBHS CIOKHOCTH. Pe3ynbTaThl BHIMOJHEHUS AUArHOCTUYECKON pPabOThI MOTYT MOKAa3bIBAThH
CTENEHb TOTOBHOCTU OOYYaroIMXCs K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY MO (DM3MKE, a TaKKe CBHAETEIICTBOBATH O JOCTUTHYTOM YPOBHE

eCTeCTBeHHO'HayQHOfI I'paMOTHOCTH.
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I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITPOI'PAMMEBLI 110 ®U3MKE HA VIJIVBJIIEHHOM YPOBHE OCHOBHOI'O OBILIET'O
OBPA30BAHUMA

N3ydenne (pu3mku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHWs HAMPAaBICHO HA JIOCTHOKEHUE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX

00pa30BaTENIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare usydenus pu3Mku Ha ypoBHE OCHOBHOTO 00I11ero oOpa3oBanus y o0ydaroerocs 0yayT copMUpPOBaHbI CIEAYIOLIME JTUYHOCTHBIE
pe3yJabTaThl B YaCTHU:
o 1) nampuomuueckozo éocnumanus:

NPOSIBJIICHUE MHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3MUECKON HAYKH;

LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;
o 2) 2pasxcoanckozo u 0yxo6Ho-HpA6CMEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTMBHOMY YYaCTHIO B 0OOCYX/I€HUHU OOLIECTBEHHO 3HAUYMMBIX U 3THYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTIOKEHUH pr3uku;

OCO3HaHUE BAKHOCTH MOPaIbHO-3TUYECKUX IIPUHIUIIOB B E€ATEIbHOCTH YYEHOTO;
o 3)acmemuueckozo éocnumanusn:

BOCHIPUATHE ICTETUYECKUX KauecTB GU3NUECKOIN HayKu: €€ rapMOHUYHOIO TOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
o 4) yennocmu Hayuno20 NO3HAHUA:

OCO3HAHHE IIEHHOCTH (U3NYECKOM HayKd Kak MOIIHOIO MHCTPYMEHTa II0O3HAHUS MHpa, OCHOBBI DPa3BUTHUS TEXHOJOTHH, BakKHEWIIEel

COCTABJISIFOLIEN KYJIbTYpHI;
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OpHUEHTAIMS B IEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI IPUPOIBL;

pa3BUTHE HAyYHOH JII0003HATEIBHOCTH, HHTEPECca K HCCIIE0BATENLCKOM e TEIbHOCTH;
e b) dhopmuposanusn Kynibemypot 300p06bs u IMOUUOHATLHOZ0 ONAZONONYUUSA:

OCO3HAHME LIEHHOCTH 0e30macHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTH MPABMJI O€30MacHOrO IMOBEIEHUS Ha
TpPaHCIIOPTE, Ha IOPOTax, C AEKTPUIECKUM U TEIIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTH HaBbIKA PeQIICKCHH, TPU3HAHNE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ MIpaBa y APYroro 4yeioBeKa;
e 6) mpyoosozo éocnumanus:

AKTUBHOE y4YaCTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTelbHOI OpraHM3allu, ropoja, Kpas) TeXHOJOTMYeCKOH u
COLMAIIBHOW HANPABICHHOCTH, TPEOYIOUINX B TOM YUCIIE ¥ (PU3MUECKUX 3HAHMIA;

UHTEpEC K MPAKTUIECKOMY U3yUEHHIO PodeccHii, CBA3aHHBIX ¢ (UUKOIA;
o 7) 9K0102UECKO20 60CRUMAHUA:

OpHUEHTAIUs HAa MPUMEHEeHNnEe (PU3MYECKNX 3HAHUHN JUIS pelIeHUs 33a7ad B 00JIACTH OKPY>KAOILIEH Cpeipl, IUIAHUPOBAHHS TIOCTYIIKOB U OIICHKH MX
BO3MOYKHBIX MOCJEACTBUI IJIs1 OKPYKAIOIIEH Cpeibl;

OCO3HaHUe T1100aJIBLHOrO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel X peleHus;

o 8) adanmayuu K usMEHAIOWUMCA YCTIO6UAM COYUATNLHOU U RPUPOOHOIL CPeObL:

NOTPEOHOCTh BO B3aUMOJCHCTBUM NPHU BBINOJIHEHUU HCCIEAOBAHUNA U MPOEKTOB (PU3NYECKOM HAMPABIEHHOCTH, OTKPHITOCTH OIBITY U
3HAHUAM JPYTHX;

— TIOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTHUUECKYIO IEATEIbHOCTB;

— TOTpeOHOCTH B OPMUPOBAHUHU HOBBIX 3HAHHM, yMEHUN (HOPMYITHPOBATh UJI€U, TOHATHUS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBICHUSX;
— oco3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 0071aCTH (PU3HKH;

— IUTAaHHPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNUN HOBBIX (PM3UUYECKUX 3HAHUM;

24



— CTpEeMJICHHE aHAIM3UPOBATH U BBHISBISITH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA M SKOHOMHKH, B TOM YHCJIE C HCIOIh30BAHUEM (PH3UUIECKHIX
3HAHUM;

— OLICHKA CBOMX JEHUCTBUM ¢ y4ETOM BIMSHMS HA OKPYXKAIOLIYIO CPelly, BO3SMOMKHBIX INI00AIbHBIX MOCIEACTBUN.
METANPEIMETHBIE PE3YJIBTATHI
B pesynbpraTe ocBOeHHs mHporpamMMbl IO (pU3MKE Ha YpPOBHE OCHOBHOrO 00miero obOpasoBaHusa y oOywaromerocs OyayT chOpMHPOBaHBI
MeTanpeaMeTHbIe pe3y/bTaThl, BKIIOUYAIONINE IMO3HABATEIbHBIE YHUBEPCAIbHBIE y4eOHbIE NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHbBIC ydeOHbIC

,I[CﬁCTBHfI, PCTYJIATUBHBIC YHUBCPCAJIBHBIC y‘Ie6HLIC ILCIZCTBHH.

Ilo3HaBaTe/IbHBbIe yHHBepCAIbHbIe y4eOHbIe AeiicTBHSA

Ba3oBrble J1ornuyeckue qefcTBUA:

BBISBIIAITh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU O0BEKTOB (SBJICHUM), KTacCU(PULIMPOBATh UX;
— BBIIBJISITH 3aKOHOMEPHOCTH M INPOTHUBOPEYUS B paccMaTpUBaeMbIX (akTax, JaHHBIX U HAOJIOJEHUSAX, OTHOCAUIMXCA K (DU3HUECKUM
SABIJICHUSIM;
— BBUIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3U IMPH HM3YyYEHUM (PU3NYECKUX SBICHUN U TPOIECCOB, JAENaTh BBIBOJBI C HCIOJb30BAHHEM
JIeTyKTUBHBIX U MHIYKTUBHBIX YMO3AKIIIOUEHUH, BBIBUTAaTh TUIIOTE3bI O B3aUMOCBSI35X (DU3NUECKUX BEIUYMH;
— CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelieHuss y4uyeOHOM Qu3myeckol 3afaud (CpaBHEHHE HECKOJIBKMX BapHAHTOB pEIICHUsI, BBIOOP
Han0oJee MOAXOSAIIEro ¢ yY€TOM CAaMOCTOSITENILHO BBIICIIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarebckme 1eiCTBUSA:

— HCIOJIB30BATBh BOIIPOCHI KaK HCCIIe0BaTEIbCKUM HHCTPYMCHT IIO3HAHUA,

25



MPOBOAMTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOXXHBIM (DU3UYECKHI SKCIEPUMEHT, HEOOJBIIOE HCCICIOBAHUE
(bu3UYECKOTO SIBICHUS,

OLICHUBATh HAa IPUMEHUMOCTb U JJOCTOBEPHOCTH MH(OPMAIIHIO, TOJIYYCHHYIO B XOJI€ UCCIIEI0BAHUS UJIN SKCIIEPUMEHTA,

CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIECHHUS M BBIBOJIBI 110 Pe3yIbTaTaM MPOBEIEHHOTO HAOTIOACHHUS, OTIBITA, UCCIICIOBAHMUS;
MIPOTHO3MPOBATh BO3MOKHOE JajbHEHIIee pa3BUTHE (DU3MUECKUX IMPOIECCOB, & TAKKE BBIABUTATH MPEIIONOKEHUS 00 UX Pa3BUTHH B

HOBBIX YCJIOBHAX U KOHTCKCTAX.

PabGora ¢ undopmaunmeii:

NPUMEHSTh Pa3jIMYHbIC METOMbI, HHCTPYMEHTBI M 3aIPOChI TIPU MOUCKE U 0TOOpEe MH(OPMAIMKM WU JAHHBIX C YYETOM MPEITIOKECHHON
yueOHoli (pu3nueckoit 3a1auu;

AHAIM3UPOBAThH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIIMIO Pa3IMUHBIX BHIOB M (POPM MPEACTABICHUS;

OIICHUBATh HAJEKHOCTh HH(DOPMAIIMH 110 KPUTEPHSIM, MPETIOKEHHBIM YIUTEIEM HITU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;
CaMOCTOSITCIILHO BBIOMPATh ONTHUMAIBHYIO (OpMY MPEACTaBICHUsS WH(DOPMAMK W WLTIOCTPUPOBATH PENIacMbIC 3a7add HECIOXHBIMU

cXeMaMH, AuarpaMMamMu, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JeCTBUA:

B X0JI€ 00CYXKJIeH!s YIeOHOr0 MaTepurana, pe3yJbTaToB JaOOpaTOPHBIX padOT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYkKTaeMOi
TEMBI U BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHHE 3a/1a49H | MOJIIepKaHue OJ1aroKenaTeIbHOCTH OOIIECHUS;

COIIOCTABJIATh CBOM CYXXJACHUA C CYXXKICHHUAMU JPYIrUX YUaCTHHKOB AMUajora, O6Hap}I)KI/IBaTI> pas3indne u CXoaCTBO HO3HHPII>1;

BBIPpAXKaThb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

MyOIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeIOBAHUS, IIPOCKTA);

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON pabOThHI P peIIeHNH KOHKPETHON (PU3NYECKOM POOIIeMBI;
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MPUHUMATH [IETTM COBMECTHOM JESATEIbHOCTH, OPTaHU30BBIBATH JACUCTBUS 10 €€ JOCTHKEHUIO: PACIPEIEISITh POJIH, 00CYKIaTh MPOIIECCHI
U pe3yJbTaThl COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOCH;

BBITMOJHATh CBOIO YacTh pabOThI, JIOCTHrasi KaueCTBEHHOTO pe3yJibTaTa [0 CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOM IECHCTBUS C
JIPYTMMHU YJIEHAMU KOMaH/bl;

OLICHMBATh KAa4yeCTBO CBOETr0 BKJaJa B OOIMMIA MPOAYKT IO KPUTEPUSIM, CAMOCTOSTENbHO C(HOPMYIHPOBAHHBIM yYaCTHHUKAMU

B3aHMOHCﬁCTBHH.

PeryisiTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBHSA

Camoopranu3anus:

BBISIBIISITH MPOOJIEMBI B )KM3HCHHBIX M Y4EOHBIX CUTYAIUAX, TPEOYIOMIHUX IS PeIICHHUS (PU3MUECKUX 3HAHUIA,

OPUCHTHUPOBATHCSI B PA3IMYHBIX MOAXOAAX MPHHATUS PEIICHUH (MHIUBUAYaIbHOE, MPUHATUE PEIICHHs B TPYIIE, NPUHATHE PEUICHUIN
TPYNIOii);

CaMOCTOSITENIbHO COCTABJIATH AITOPUTM pelieHus (U3MYecKod 3aJaud WU TUIaH HCCIEAOBaHUSA C YYETOM HMMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBATH IMpe/ijiaraéMble BApUAHTHI PELICHUII;

ACIaThb BLI60p 151 6paTB OTBCTCTBCHHOCTD 3a PCUICHUC.

CaMOKOHTpOJIb, 3MOLMOHAJLHBLIA HHTEJLJIEKT:

AaBaThb aICKBATHYIO OLCHKY CUTYalluu U NpCJIaraTh IjaH eé HN3MCHCHHUA,

O0OBACHATH MPUYUHBI JOCTUIKCHUSA (HCI[OCTI/I)KCHI/IH) PE3YyIbTAaTOB ACATCIBHOCTH, 1aBATh OLICHKY HpI/IO6peTéHHOMy OIIBITY,

BHOCHUTb KOPPEKTUBLBI B ACATCIIBHOCTDH (B TOM YHCJIC B XOJI BBIITOJTHCHUA (1)I/ISI/I‘IGCKOF0 HUCCICOOBaHUA HUIIN HpOGKTa) Ha OCHOBC HOBBIX
O6CTO$ITCJ'ILCTB, N3MCHUBIINXCA chyauHﬁ, YCTAHOBJICHHBIX OI_HI/I6OK, BO3HHUKIIINX pr2lHOCTCfI;

OLCHUBATL COOTBCTCTBUC PE3YyJIbTaTa ICJIN U YCIIOBUAM.
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— CTaBUTh ce0s HA MECTO JIPYrOro 4YeloBeKa B XOJE CIIOpa WM JUCKYCCHHM Ha HAyYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY

JPYToro.

— TpuU3HaBaTh CBOE MPABO HA OUIMOKY IPU pelieHrur (U3NYECKUX 3aad WK B YTBEPKACHUSIX Ha HAYYHBIE TEMbI M TaKOE K€ IIPaBoO JPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIy 00y4eHus ¢ 7 knacce ipeMeTHBIE pE3yJIbTAThl Ha YrITyOJIEeHHOM YPOBHE JOJDKHBI OTPaXkKaTh CHOPMUPOBAHHOCTD Y OOYJAIOLINXCST YMEHHIA:

UCTIOJIb30BaTh MOHATHA: (PU3NYECKHE U XUMHUYECKUE SIBICHUS, HAOIIOCHNE, SKCIIEPUMEHT, MOJIEIb, TUTIOTE3a, SAMHHIIBI (PU3MYECKUX BEJINYHH,
aTOM, MOJIEKYyJia, arperaTHble COCTOSHUSI BellecTBa (TBEpIOE, >KHUIKOE, ra3000pa3Hoe), MEXaHUYECKOe JBIKEHHE (paBHOMEpPHOE, HEepaBHOMEPHOE,
IPSIMOJIMHEHOE), TPACKTOPHS, paBHOACUCTBYIOIIAs cuil, nedopmanus (yrnpyras, iaacTHUecKas), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

YBEpEHHO pa3nuyarh sBieHus (auddys3us, TemioBoe ABMKEHHE YaCTHIl BEIIECTBA, PAaBHOMEPHOE MABIDKEHHE, HEPABHOMEPHOE [IBUKCHUE,
MHEpLIYs, B3aUMOJICICTBUE TEJl, paBHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHON OChbIO BpallleHUs, Nepefayda JaBiIeHUs TBEPABIMU TENAMHU, KHUAKOCTIMU U
razamu, arTMoc(epHoe aBleHNe; TUIaBaHUEe Tell, IPEeBPAIleHNs MEXaHUYECKOW SHEPTUH) TI0 OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrno3HaBaTh NPOSBICHHE U3YyYEHHBIX (U3UUYECKUX SIBICHUN B OKpY’KalolleM MUpPE (B TOM uucie GU3NYECKUe SBICHUS B MPUPOJE: MPUMEPHI
JBIKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW M HEXHUBOW NMPHUPOJIE, NEUCTBHE CUJI TSHKECTH, TPEHUS, YIPYTOCTH B MPHUPOJEC U TEXHUKE, BIUSIHUE
aTMoc(epHOro JaBlIeHHUs Ha KMBOW OpraHH3M, IJIaBaHWE PHIO, pplUaru B TEJE YeJOBeKa), MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UYECKUX SBICHHUIA,

ONMCHIBATh U3yUEHHBIE CBOICTBA Tel U (pu3nUecKue sSBICHUS, UCIIONb3ys (QU3HUecKre BeIUYUHBI (Macca, 00bEM, IIIOTHOCTh BEUIECTBA, BpeMS,
yTh, CPEIHSASs CKOPOCTb, CWJIa YHOPYIOCTH, CHJIa TSDKECTH, BeC Tela, Cuila TPEHHs, JaBlieHue TBEPIOro Tela, JaBlIEHHWE CTOJI0a >KUIKOCTH,
BBITAJIKUBAIONIAs CHJIa, MEXaHWuYecKas padoTa, MOIIHOCTh, TUIEYO CHIIBI, MOMEHT CHIIBL, KOA()(HUIIMEHT TMOJe3HOro NEHCTBUS MEXaHU3MOB,

KHHETHYCCKAas U IMOTCHIUAJIbHAaA BHGPFH}I), IIpu OIMMCAHUHN MPABHUIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II‘/’I CMBICJI UCIIOJIB3YyEMbIX BCIIMYMUH, UX 0003HaYCHUS U
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eAUHULIBI (PU3UYECKUX BEIWYMH, HaXOAUTh (OPMYIIbI, CBSI3bIBAIOIIME NAHHYIO (PU3WYECKYIO BEJIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH Ipaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TN, (PM3MUYECKUE SIBJICHUS W IMPOLIECCHI, MCIIONB3ys MPAaBHUIA CIOKEHUS CHJI (BIOJIb OJHOW NpSIMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBecHsl pbiyara (0J0Ka), «30J0TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUsI MEXaHWYECKOU SHEPruH,
IIPU STOM J]aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alHCHIBATh €r0 MATEMAaTUYECKOE BBHIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIH PEabHBIX OOBEKTOB, MPOILIECCOB U SBICHUM, BBIICIATH MPHU 3TOM CYIICCTBECHHBIE M BTOPOCTCTICHHBIE
CBOMCTBa 0OBEKTOB, IPOIECCOB, SBICHUH, MPUMEHITH PU3NICCKIEC MOICIHN I O0OBICHEHHUS (PU3NICCKUX MTPOILIECCOB M PEIICHUS yUSOHBIX 3311,

O00BSACHATH (hU3HUECKUE SBIICHUS, IPOIECCHl U CBOMCTBA Tell, B TOM YHCJIE B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, U
peliaTh KaueCTBEHHBIC 3a/1a4M, B TOM YHUCJIE TPEOYIOIIe YNCICHHOTO OIICHUBAHMSI XapaKTEPHbIX 3HaUeHUN (DU3HMUECKUX BEIHUYUH, IPU 3TOM BBIOHPATh
aZICKBaTHYI0 (PU3UUYECKYIO MOJENb, BBIABISATH NMPUUYUHHO-CIICJICTBEHHBIC CBSA3U M BBICTPAUBATH JIOTMYECKYIO LIETIOYKY PACCYKICHHH C OMOpol Ha
W3YYCHHBIC CBOMCTBA (U3HUYCCKUX SIBJICHUHN, PU3NICCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/ICIIH;

pemate pacuy€TtHble 3amadn (B 2—-3 JeicTBH) MO H3ydaeMbIM TeMaM Kypca (u3uku, BbIOMpas aJeKBaTHYIO (PU3MYECKYI0 MOJeNlb, C
UCTIOJIb30BaHUEM 3aKOHOB M (JOPMYJI, CBS3BIBAIONINX (DU3MUECKHE BETUYHUHBI, 3aMICHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pelIeHUE 3a/1a4H, BBISBISATh
HEJIOCTAIONINE WJIM W30BITOUHBIE JaHHBbIe, OOOCHOBBIBATH BHIOOP METOAA pEIICHUs 3aJa4yd, HCIOJb30BaTh CIPABOYHBIC JaHHBIC, MPOBOJIUTH
MaTeMaTUYeCKHe MPeoOpa3oBaHus U PaCUETHI, OIICHUBATh PEATUCTHYHOCTD MOJIYYEeHHOTO 3HAaYeHUsT (PU3NYECKON BETUYUHBI U ONIPEACIIATh Pa3MEPHOCTh
bu3nYeCcKOi BENTUYHHBI, TOTYYSHHOHN MPU PEIICHUH 33/1a4U;

pacro3HaBaTh MPoOJIEeMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOIIU (PU3MUECKUX METOJOB, U MpeajaraTh OPUEHTHPOBOYHBINA CIOCOO pElIeHus, B
OTIMCAaHUU UCCIIeIOBAHUSI PACIIO3HABATH IIPOBEPAEMOE MIPEANOI0KEHNE (TUTIOTE3Y), UHTEPIPETUPOBATH MTOJTYUCHHBIN pe3yibTaT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DM3UYECKUX SIBICHUNM WM (U3UYECKUX CBOMCTB Ten (Auddy3usi, TEIIOBOE PACIIUPEHHE Ta30B, SIBICHUE
WHEPILIUU, U3MEHEHHE CKOPOCTH TIPU B3aWMOJICUCTBUU Te, Tiepeava AaBlIeHUs KUIKOCThIO U Ta30M, MPOSBIECHUE NEHCTBUS aTMOC(EPHOTO TaBIICHUS,
NENCTBUE MPOCTHIX MEXaHU3MOB): (POPMYIHPOBATH MPEATNOIOKEHHE (TUIOTE3Y) O BO3MOXKHBIX pe3yibTaTax HaOIIOJEHUI, CAMOCTOSTEILHO COOUpaTh

YCTaHOBKY U3 N30BITOYHOTO Habopa 000pyAoBaHUs U (POPMYJIHPOBATH BHIBOJIBI;
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IPOBOJIUTh HpPsSMble U KOCBEHHbIE M3MEpPEHMs (U3NYECKUX BEIMYUH (PAaCCTOSHHUE, NPOMEXKYTOK BPEMEHM, Macca Tena, 00bEM Tena, CHIIA,
TEMIEPATypa, IUIOTHOCTh XHUJIKOCTU M TBEPAOrO TeNa, CUJIa TPEHHUS CKOJIbKEHHS, NABJICHHE BO3]yXa, BBITAJIKMBAIOLIAs CWIJA, AECHCTBYIOLIas Ha
HOTpY>KEHHOE B )KHUJIKOCTb TeNO, KOA((UIIHEHT MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHM3MOB) C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U IHU(POBBIX IPUOOPOB,
000CHOBBIBaTh BHIOOpP METO/a U3MepeHHsl, (UKCUPOBATh MOKa3aHUs PUOOPOB, HAXOIUTh 3HAYEHUE U3MEPSIEMOIl BEIHMUUHBI C IOMOIBIO YCPEIHEHUS
pE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATh NIOTPEIIHOCTD U3MEPEHU;

IPOBOJIUTH HECIIOKHBIE JKCIIEPUMEHTAIbHBIE HCCICIOBAHUSA 3aBUCUMOCTEH (DU3MYECKMX BEIWYMH (3aBUCHMOCTH IIyTH PaBHOMEPHO
JBIDKYILETOCS Tella OT BPEMEHH JIBUIKCHUS TeJa, CHIIBI TPEHHUS CKOJIBKEHHS OT CHIIBI HOPMAaJIbHOTO JAaBIICHHS, KauecTBa 0OpaOOTKM MOBEPXHOCTEH Tel
U HE3aBUCHMOCTH CHJIbI TPEHUS OT IJIOLIAJU CONPUKOCHOBEHUS TeJl, CHJIbl YIPYTrOCTH OT YAJUHEHHUS MPYKUHBI, BHITAJIKUBAIOLIEH CUJIBI OT 00bEMaA
HOrpyKEHHON YacTH Teja U OT IUIOTHOCTH KMJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
IUTaBaHUS TEJ, YCIOBUI PaBHOBECHs pblyara U OJOKOB): COBMECTHO C yuuTeneM (OpMyaupoBaTh 3ajady ¥ THIOTE3y HCCIEIOBAHUS, CAMOCTOSATEIBHO
IUTAHUPOBATh MCCIIE0BAaHNE, CAMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY C MCIOJb30BAaHUEM MHCTPYKLUHU, IPEJICTABIATH 0Ty EHHbIE
3aBHCUMOCTH (PU3MUECKUX BEIMYHUH B BUJE TaOIMI U TpaUKOB, OLIEHUBATh NOTPEIIHOCTH, /I€71aTh BBIBOABI 110 pe3ybTaTaM HCCIeI0BaHNUS;

co0uro1aTh MpaBKiia TEXHUKH O€3011acCHOro Tpy/a NnpH padoTte ¢ 1abopaTOpHBIM 000PYA0BaHHEM;

yKa3bIBaTh MPUHLUIBI JEHCTBHUS MPUOOPOB UM TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETpP, TMHAMOMETpP, COOOIIAtOIMIMEcs COCyabl, OapoMeTp,
phlyar, NOJABUKHBIM U HENOJIBUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

XapakTepu3oBaTh NMPUHLMUIBI JEHCTBUS H3YYEHHBIX NPHUOOPOB, TEXHUYECKHX YCTPOMCTB M TEXHOJOTMYECKHUX IPOLIECCOB C OMOpPOH Ha HX
onucaHus (B TOM YHWCIE: NOJIIMIHHUKH, YCTPOHCTBO BOJONPOBOAA, THUAPABIMYECKHH Ipecc, cM(OH, MaHOMETp, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), UCIIONIb3Ysl 3HAHUSI O CBOMCTBAX (PM3NYECKUX ABJIEHUH U HEOOXOIMMbIe (PU3NUECKHE 3aKOHBI M 3AKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKU M3YUEHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTEIbHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MPOIIECCOB
IPY PELICHNH Y4eOHO-TIPaKTUYECKUX 3a/1a4;

NPUBOIUTH MPUMEPHI (HAXOJUTh MHPOPMALIMIO O MPUMEpax) MPAKTUYECKOTO UCIONb30BaHU (PU3MUECKUX 3HAHUM B MOBCEIHEBHOM JKU3HU JUIS
oOecrieueHrs 0€30MaCHOCTH NpH OOpalieHuH ¢ NpuOOpaMM M TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHMsI 370POBbsi M COOJIIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPY>KaIoILeH cpefe;
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OCYIIECTBIISATH 0OTOOP UCTOUYHUKOB MH(POpManuu GU3HIECKOTo coaepkanus B MIHTepHETE, caMOCTOATEIbHO (OPMYIIUPYS MTOUCKOBBINA 3arpoc, Ha
OCHOBE MMEIOIUXCS 3HAHUN U MyTEM CpPaBHEHHS PA3JIMYHBIX UCTOYHHKOB BBIICISTH MHPOPMAIUIO, KOTOPAsl SBISICTCS MPOTHBOPEYUBON WITH MOXKET
OBITH HEJIOCTOBEPHOM;

HCITOJIB30BaTh NPH BBIMOJTHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSIPHYIO JIMTEPATypy (PU3MUECKOrO COACp)KaHUs, CIPAaBOYHBIC MaTEPHAIIbI,
pecypchl cetr IHTEpHET, BiajaeTh NpruéMaMu KOHCIIEKTUPOBAHMSI TEKCTA, MPeoOpa3oBaHusi HHPOPMAILIMK U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHUE MUCHMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE 2—3 MCTOYHUKOB MH(POPMAITUU PU3NIESCKOTO COACPIKAHMUS, B TOM
YuClie MyOJIMYHO JIeNaTh KPAaTKUE COOOIICHUS O PE3yJIbTaTaX MPOCKTOB MM YYCOHBIX MCCIICAOBAHUHN, PU 3TOM IPAMOTHO HCIIOJIB30BAaTh W3YYCHHBIN
MOHSTUIMHBIN anmapar Kypca (pU3uKu, COPOBOXKAATH BBHICTYIUICHHUE MTPE3CHTAIINEH;

IIPU BBIMIOJHEHUN Y4YeOHBIX MPOEKTOB U HMCCIEAOBAHUN paclpeAensiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3a/1a4aMH,
CJICTUTH 32 BBIMOJHCHUEM IUTAHA JCWCTBHIA, aJCKBATHO OIICHHBATH COOCTBEHHBIM BKJIAJl B JICATEIHHOCTH TPYIIIbI, BRICTPANBAaTh KOMMYHHUKATHBHOC

BSaHMOHCﬁCTBHe, YUUTBIBAsA MHCHUC OKPYKAIOIINX.

K koH1y 00yuenus ¢ 8 knacce npeaMeTHbIE Pe3yJIbTaThl HA YIITyOJIEHHOM YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYarOIINUXCS YMEHU:

UCIIONIb30BaTh TMOHATHSA (Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JBMKEHME aTOMOB M MOJIEKYJl, arperatHble COCTOSIHMS BEIECTBa,
KpHUCTaJNINYecKre 1 aMOop(HbIE Tella, HACHIICHHBIN 1 HEHACHIIEHHBIN Map, ClI0cOObl U3MEHEHUS! BHYTPEHHEH SHEpTHH, SJIEMEHTAPHBIHN 3JeKTpUUECKUi
3apsijl, TPOBOJHHUKH, MOJYINPOBOJHUKHU, JUIIEKTPUKH, UCTOYHUKU MOCTOSHHOTO TOKA, 3JEKTPHUECKOEe W MAarHUTHOE I0JIs, ONTHYECKas CHCTeMa) U
CUMBOJINYECKUH S3bIK (PU3UKH NPU PELIEHUH Y4€OHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO Pa3InyaTh SBJIEHUS (TEIJIOBOE pacllupeHue (CxKaTue), TEII0OBOE paBHOBECHE, IOBEPXHOCTHOE HATSKEHHE, CMaylBaHUe, KalIISIPHbIE
SIBIICHHSI, UCTIapEeHUe, KOHACHCAIMs, MJIaBlIeHHe, KPUCTAJUIN3aIUs, KUTIEHHE, CIIOCO0BI Teruionepenadn (TeraonpoBOJHOCTb, KOHBEKIUS, U3IIyueHHe),
TEIUIOBBIE MOTEPH, DJIEKTPU3ALUSA TeJl, B3AUMOJEHCTBUE 3aPsIIOB, NEUCTBUS IEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHICTBUE MAarHUTOB,
NeCTBHE MAarHUTHOTO TOJISI Ha NMPOBOJHUK C TOKOM) IO ONMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX IaHHOE

buznyecKoe sBICHUE;
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pacrio3HaBaTh IpPOSABICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpyXawoolleM Mupe (B TOM uHciae (U3NYECKUE SBICHHUS B IPUPOJE:
NOBEPXHOCTHBIE M KaNWUIAPHBIC SBJICHUS B TNPHUPOJAE, KPUCTAUIBI B mpupone, u3nydeHue CojHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI,
o0pa3oBaHUe POCHI, TyMaHa, HHES, CHEra, SIEKTPHUUECKUE SBJICHUS B aTMOC(epe, HIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TI0JI€ 3eMIIH, Apeid
IIOJIFOCOB, POJIb MAarHUTHOT'O IOJIS JUISL JKM3HM Ha 3emile, MOJIAPHOE CUSHUE), NPU 3TOM IEPEBOJAUTH NMPAKTHUECKYIO 3aJady B y4yeOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;

OINHKCHIBATh HM3y4YCHHbIC CBOMCTBAa Tel M (DU3MUECKUE SBICHHS, HUCIONb3Yys (U3NUYECKUE BEIWYHMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEpPTHs,
KOJINYECTBO TEIUIOTHI, paboTa rasa, yJaelbHas TeII0OEMKOCTh BEIIECTBA, yASIbHAS TEIUIOTa TUIABJICHHUS, yelbHAs TeIJIOTa TapooOpa3oBaHus, yaeIbHAS
TEIUIOTa CrOPaHus TOIUIMBA, KO3 PHUIMEHT MOJIE3HOTO ASUCTBUS TEIJIOBOM MALIMHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3yXa, SJIEKTPUUECKUH 3apsi [, cuia
TOKA, 2JICKTPUYECKOE HANPSIKEHUE, CONPOTUBIICHNE NIPOBOAHKKA, D/]C B Lienn NOCTOSHHOTO TOKA, 3JIEKTPUUECKOE YACIBbHOE COIPOTUBIICHUE BELIECTBA,
paboTa U MOIIHOCTB AJIEKTPHUYECKOTO TOKA), IPH OMMHMCAHUH MPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX BEIHYUH, UX 0003HAUYCHHS U
eIMHUIBl (U3NIYECKUX BEIUYMH, HAXOAUTH (HOPMYJIBI, CBSI3BIBAIONINE MAHHYIO (U3NYECKYIO BEIWYHHY C JPYTUMH BEITUYMHAMH, CTPOHTH TpaduKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu30oBaTh CBOMCTBA Teld, (PU3MUECKUE SIBIEHUS W MPOLECCHI, UCIMOJb3ysl OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONH TEOpHU
CTpPOEHHS BEIIECTBA, ypaBHEHUE TEIUIOBOro OajaHca, 3aKOH COXPAaHEHUs DJJIEKTPUYECKOro 3apsja, 3akoH KylloHa, NpUHIUN CyNeprio3uluu
AJIEKTPUYECKUX ToJiel, 3akoH Oma aJig ydacTka uenu, npaBuia Kupxroda, 3akon Oma jyuist moiHo# 1ienu, 3akoH [[xoyms-Jlenna, 3akoH coxpaHeHUs
SHEPIuH, NP 3TOM PA3JINYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €0 MaTeMaTHYeCKOE BhIPaKEHUE;

CTPOUTH MPOCThIE (PU3UUECKUE MOJIENH PEANbHBIX O0BEKTOB, MPOIECCOB U SIBICHUM, BBIICIATH MPH 3TOM CYLIECTBEHHbIE M BTOPOCTEIICHHbIE
CBOICTBa 0OBEKTOB, IPOLIECCOB, IBJICHUH, IPUMEHATh PU3NUECKHE MOAETH AJIs1 OOBSCHEHUS (PU3NYECKUX MTPOLIECCOB U PEIIEHUs yUEOHbIX 3a/1ay;

OOBACHATH (PU3NYECKHE SBJICHUS, IPOLIECCHl U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalHil IPaKTUKO-OpPUEHTUPOBAHHOTO XapakTepa, U
pelaTh KaueCTBEHHBIE 3a/1a4d, B TOM YHUCIIe TPeOyIoIIre YMCICHHOTO OLEHUBAHUS XapaKTepHbIX 3HAUCHUH (PU3HMUECKUX BEJIMYUH, IPH 3TOM BBHIOUPATH
a/IeKBaTHYIO (PM3UYECKYI0 MOJENb, BBISBISATh NMPUUYUHHO-CIEACTBEHHBIE CBA3M U BBICTPaMBATh JIOTMYECKYIO LIEMIOYKY PACCYXAECHUH C OMopod Ha

HN3YUCHHBIC CBOMCTBaA (bI/ISI/I'—IeCKI/IX SIBHCHI/Iﬁ, CbI/ISI/I‘-IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN,
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YBEPEHHO pelIaTh pacuéTHbIE 3a/1a4M (C Omopoil Ha 2—3 ypaBHEHHUs) 110 U3y4aeMbIM TeMaM Kypca (U3MKH, BbIOMpas aJleKBaTHYIO (U3NYECKYIO
MO/IEITb, C UCTIOJIB30BAHUEM 3aKOHOB M (hOPMYJI, CBA3BIBAIOIINX (PH3NUECKUE BETMUMNHBI, 3aIIMCHIBATh KPATKOE YCIOBHE U pa3BEPHYTOE pEIICHUE 3a/1a4H,
BBISBIISITh HEJOCTAIOIIME UM W30BITOYHBIC JTaHHBIE, 00OCHOBBIBATH BHIOOP METO/A PELICHHUs 33/a4H, UCIIOIb30BaTh CIIPABOYHbIEC JaHHBIC, IPUMEHATH
METO/bl aHalu3a pa3MEepHOCTEH, MCIIOJIb30BaTh I'papUuecKue METOAbl PEUIeHUs 3a/ad, MPOBOJUTH MaTeMaTH4YecKHe MpeoOpa3oBaHMs U PACUETHI,
OLIEHUBATh PEATUCTUYHOCTh IOJIyYEHHOI'O 3HAYeHMs (U3NYECKOH BEIMYMHBI U ONPEAEATh Pa3MEPHOCTh (U3NYECKOH BEJIWYMHBI, MOITYYEHHOU MpHU
peILIeHUH 3a]1a49u;

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOYKHO PEUINTh MPH MOMOIIN (U3NIECKUX METOJIOB, U MPEJIaraTh OPHEHTUPOBOYHBIN CIIOCOO pelIeHMs], B
OIMCaHUM UCCIIEI0BAaHMsI Paclio3HaBaTh IPOBEPIEMOE MPENOI0KEHUE (TUIIOTe3Y), UHTEPIPETUPOBATh [OJYyUEHHBIH pe3yibTar;

IPOBOJUTH OIBITHI MO HAOMIOJEHHUIO (U3MUECKUX SBIECHUN Wi (PU3MYECKMX CBOMCTB Ten (KanmWUIApHBIEC SIBICHUS, 3aBUCHUMOCTb JIaBJICHUS
BO3JlyXa OT €ro o0béMa W TeMIeparypbl, CKOPOCTH IpoIlecca OCThIBAHMS (HArpeBaHMs) MPH W3JIYYCHHH OT I[BETa H3JIydaromied (IOrJIOaronieil)
MOBEPXHOCTH, CKOPOCTh HWCHAPEHHsST BOJBI OT TEMIIEPATyphl JKUAKOCTH M IUIOMAAM €€ IMOBEPXHOCTH, JJIEKTPH3alUs Tel W B3aHMMOJACHCTBHUE
IEKTPUUECKUX 3apsA0B, B3aUMOJICHICTBUE MTOCTOSIHHBIX MAarHWTOB, BU3YyalM3alldsl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, J€MCTBUS MarHUTHOTO
[OJsl Ha NPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOWCTBA 3JEKTPOJBUIATENsS MOCTOSHHOIO TOKa): (hOpMYJIUpPOBaTh IPOBEpSIEMOe
IPEIO0JIOKEeHNE (TUIOTE3Y) O BO3MOKHBIX pe3ylbTaTax HaOJtoJIeHUl, CaMOCTOSITENIbHO COOMpPaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000opyaoBaHus,
OIIHCBIBATH XOJI OTBITA ¥ (POPMYITUPOBATH BEIBOIBI;

IPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIMUYUH (TeMIepaTypa, OTHOCUTEIbHAs! BIaXKHOCTh BO3/1yXa, CHUJla TOKa, HapsKEeHNUE,
yJienbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIEHUE MPOBOJHHMKA, paboTa M MOILIHOCTh JIEKTPUUYECKOIO TOKA) C HMCIOJIb30BAHUEM AaHAJOTOBBIX M
U (poBbIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOAA U3MEpPEHHUs, (PUKCUPOBATh MOKa3aHUsl MPUOOPOB, HAXOAUTh 3HAUEHUE MU3MEPSIeMON BEIHMYHHBI C
MIOMOIIBIO YCPETHEHHS PE3YIbTaTOB CEPUN M3MEPEHHI 1 OLIEHMBATH MOTPENIHOCTh U3MEPEHUH;

IPOBOJUTH 3KCIIEPHUMEHTAIBHBIE HCCIIEIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIUYMH (3aBUCHUMOCTH JaBJICHHMS BO3JyXa OT €ro o0béMa U
HarpeBaHusl WIM OXJIAXJIEHUs, UCCIIEIOBAaHUE SBICHHS TEIUIOOOMEHA NpU CMEIIMBAaHMM XOJOJHOM M Tropsueil BOABI, 3aBUCHUMOCTH COIPOTHBIICHUS
IPOBOJHHUKA OT €r0 JUIMHBI, TUTOIMIAH MOMEPEYHOr0 CEUYSHHS U YACTHHOTO CONMPOTHBIICHHS BEIIECTBA MPOBOJAHNUKA, CHIIBI TOKA, MPOTEKAIOIIET0 Yepes3
IIPOBOJTHUK, OT HANPSDKEHHS HA MIPOBOJIHUKE, CCIIEIOBAHNE TIOCIIE0BATEIIFHOTO U TTAPAIIETFHOTO COSIMHEHUI MMPOBOHUKOB): COBMECTHO C YUUTEIIEM
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dbopMynupoBaTh 3a7auy U TMIIOTE3y MCCIEIOBAHUS, CAMOCTOSTENIBHO IJIAHUPOBATh MCCIIEI0BAHUE, CAMOCTOSITEIIBHO COOMPATh AKCIIEPUMEHTAIbHYIO
YCTAHOBKY C HCIIOJIb30BAaHHEM MHCTPYKILUH, MPEACTABIATH MOJTYYEHHBIC 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHUJIE TAOIUI] U IrpauKOB, OIICHUBAThH
HOTPEIIHOCTH, JIeNaTh BBIBOJBI 110 Pe3yIbTaTaM HCCICIOBAHUS;

coOro1aTh nMpaBmuiia 0€30MacHOTO Tpyaa Mpu padboTe ¢ J1abopaTOpHBIM 000PYAOBAaHUEM;

XapaKTepU30BaTh MPHUHILMIBI JACHCTBUS H3YyYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB M TEXHOJOTMYECKHX IPOLIECCOB C OMOPOM Ha HUX
onucanus (B TOM YHCIE: CHCTEMa OTOIUICHHs JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIepMETpP, BOJIBTMETpP, CUETUUK DJICKTPHUECKOW IHEPrud,
AIIEKTPOOCBETUTEIBHBIC TIPUOOPHI, HArPEBATEIBHBIE IEKTPOIPUOOPHI (TPUMEPHI), TPEAOXPAHUTEIHN U UX IPUMEHEHHE B OBITY U TEXHUKE, IPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, SJEKTPOMArHUTOB, JJIEKTPOABHUIaTelb IOCTOSHHOIO TOKA), HCIOJB3YyS 3HAHUS O CBOMCTBaX (U3NYECKHUX SIBJICHUH,
HeoOXoauMbIe (PM3MUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHUCTBA M M3MEPUTEIbHBIE IPUOOPHI IO CXeMaM U CXEMaTHYHBIM PUCYHKaM (SKHUIKOCTHBIN TEPMOMETD,
TEPMOC, TCHXPOMETP, TUTPOMETp, ABHTraTelb BHYTPEHHETO CrOpaHUs, DJIEKTPOCKOI, pPEOCTaT), COCTABIATH CXEMBI JJIEKTPUYECKUX LEene ¢
MOCIIEOBATEIbHBIM U MApaUIETbHBIM COSAMHEHUEM AJIEMEHTOB, pa3linyasl yCJIOBHbIE 0003HAYEHUS JIEMEHTOB JJIEKTPUUYECKUX IIeTeH, NCIOIb30BaTh
CXE€MBl U CXEMaTHYHbIE€ PUCYHKU H3YYEHHBIX TEXHHUUYECKUX YCTPOWCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOLIECCOB MPH PEHICHUU
y4eOHO-TIPAKTUYECKUX 33]1aY;

NPUBOJIUTH TIPUMEPHI (HAXOIUTh WHPOPMAILIUIO O MPUMEPax) MPaKTHYECKOTO MCIIONb30BaHU (PU3MUECKUX 3HAHWHA B MTOBCEIHEBHOM JKU3HU JUIS
oOecrieyeHnss 0€30MacHOCTH MpH OOpalleHMH ¢ OpudOpaMu U TEXHUYECKMMM YCTPONCTBAMH, COXpPAHEHHs 3J0pOBbS U COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBIIATh MOUCK MH(poOpManuu (pusmdeckoro coaepxanus B MHTepHETe, caMOCTOSATENbHO (HOPMYNIHUPYsI OUCKOBBIN 3alpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUN M CPaBHEHUsS JOMOJHHUTEIBHBIX MCTOYHUKOB BBIIEIATH WH(POPMAIHMIO, KOTOpAs SBISETCS MPOTHBOPEYMBON WIIM MOKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJHEHUHM YYEOHBIX 33aJaHUN HAy4YHO-TIOMYJISAPHYIO JIMTEPATypy (PHU3MUECKOro COJepiKaHus, CIPaBOYHbIE MaTepHalbl,

pecypcsl ceti IHTepHeT, BiaeTh NpruéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

34



CO3/1aBaThb COOCTBEHHBbIE IUCbMEHHBIE M KPAaTKUE YCTHbIE COOOLIeHMs, 0000mas MHGOPMAIMIO M3 HECKOIBKMX HCTOYHUKOB (DPU3NYECKOIO
COJIepKaHus, B TOM YHUCIIC ITYOJIMYHO MPEJICTABIIATH Pe3yAbTaThl IPOSKTHOW MIIM UCCIIEIOBATEIbCKON AEATEIbHOCTH, IPU ATOM IPAMOTHO HCIIOJIB30BaTh
U3yYCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKH, COMPOBOXKIATh BBICTYIJICHHE IPE3CHTAINEH;

IpU BBIIOJHEHUU YUYEOHBIX IPOEKTOB M MCCIEJOBAHUN (DU3MYECKHX IPOLECCOB paclpeneisaTh OO0S3aHHOCTH B IpyNIEe B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33J1a4yaMM, CJIEJUTH 3a BBINOJIHEHUEM IUIaHAa JEMCTBUH M KOPPEKTUPOBATh €ro, aJleKBaTHO OLICHWBAaTh COOCTBEHHBIH BKJAA B

ACATCIIBHOCTD I'PYIIIIbLI, BEICTpAUBATh KOMMYHUKATUBHOC BSaHMOHCﬁCTBHe, MMPOsABJIAA TOTOBHOCTH paspellaThb KOH(bHI/IKTBI.

K koHIy o0yuenus ¢ 9 knacce nipeMeTHBIE Pe3yIbTaThl HA YIITyOJIEeHHOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHN:

UCIIOJIb30BaTh MOHATUS (CUCTEMa OTCYETA, OTHOCUTEIBHOCTb MEXAHMYECKOTO JBUIKEHMS, HEBECOMOCTb U INEPErpy3KH, LEHTpP TSIKECTH,
MEXaHUYECKUE BOJHBI, 3BYK, HHPPA3BYK U YIBTPa3BYK, JJIEKTPOMAarHUTHBIC BOJIHBI, PEHTTCHOBCKOE M3IIy4eHHE, IIKaJla AJIEKTPOMArHUTHBIX BOJIH,
UCTOYHUKHU CBETa, OJIIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhl UCIYCKAHMS M TOIJIONICHUs, anbda-, 6eTa- U raMMa-u3IydeHus, U30TOIbI, sAepHas U
TEePMOsJICpHAsl YHEPTETHKA) U CUMBOJIMYECKUH S3bIK (DU3UKHU MPU PELICHUH YU€OHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3inyaTh SBJIEHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBHUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE JBHKEHUE,
cBOOOJHOE MaJieHue Tell, IBHKEHUE 10 OKPYKHOCTH, B3aUMOJIEUCTBUE TeJl, pABHOBECUE MAaTEPUAIIbHON TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTH,
KosiebaTenbHOe JBM)KEHHE (IapMOHHYECKHE, 3aTyXalollue, BBIHYXKICHHBIE KOJIEOAHHUs), PE30HAHC, BOJIHOBOE JBHXKEHHE (paclpoCTpaHEHHE U
OTpaKeHHE 3BYKa, MHTeppepeHIHs U AU(paKkiys BOIH), NPAMOIUHEHHOE PACIPOCTPAaHEHHE, OTPAXXEHHUE U MPEJIOMJICHUE CBETa, MOJIHOE BHYTpEHHEe
OTpa)XKCHHE CBETa, PA3JIOKEHHE Oeoro CBeTa B CIEKTP M CIIOXKEHHE CHEKTPAJIbHBIX ILIBETOB, €CTECTBEHHAs paJAMOAKTHUBHOCTb, BO3HUKHOBEHHE
JMHENYaToro CreKTpa U3Iy4eHHs ) IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (U3UUYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBICHHE U3YyYSHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIIEM MUpe (B TOM 4Hcie (U3NYECKHE SIBICHUS B MPUPOJIE: MPHIUBBL U
OTJIIUBBI, JBWKEHUE IIaHeT COJIHEYHON CHCTEMBl, PEAaKTUBHOE IBUKEHHME >KUBBIX OPraHM3MOB, BOCIPHUSTHE 3BYKOB XHUBOTHBIMH, 3€MIJIETPSICEHUE,
ceificMHuecKkue BOJHBI, I[yHaMH, X0, LIBETa TeJ, ONTHYECKHUE SIBJIEHUS B IpHUpOJie, OMOIOrMYecKoe AEeWCTBHE BUIUMOTO, YIbTPapuOIETOBOIO M

PEHTT€HOBCKOTO M3Jy4YeHHH, eCTECTBEHHBIH PaJIUOAKTUBHBINA (JOH, KOCMUYECKHUE JIyUd, PAJUOAKTUBHOE M3ITy4YE€HUE MPHUPOJHBIX MUHEPAJIOB JEHCTBUE
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PaMOAaKTUBHBIX U3Iy4E€HUH Ha OpPraHU3M 4YeJlOBeKa), PU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIICIATh CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBIICHUI;

OIKCHIBATh U3YYCHHBIC CBOMCTBA TEN M (PU3MUECKHUE SIBICHUS, UCIOIB3Yd (PU3NUECKHUE BEIMYHHBI (CPEIHSAS U MTHOBEHHAS CKOPOCTH Tella MpHU
HEpaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, IIepeMelleHEe [TPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JIBUKEHUH, YTIIOBask CKOPOCTh, LIEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, CHJla TPEHUs, CUJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BeC Tela, LIEHTP TSHKECTH TBEPIAOrOo Teja, UMILYJIbC Tela,
UMITYJIbC CHJIBI, MOMEHT CHJIBI, MEXaHHW4ecKas padoTa ¥ MOIIHOCTh, MOTCHIMAIbHAS SHEPTHs Tela, MOJHATOTO HaJX TOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJbHASL DHEPIUs C)KATOM NPYKUHbBI, KUHETHUYECKas HHEpPrus, MOJHas MEXaHWYecKas SHEprus, MepuojJ] M 4acToTa KoJieOaHWM, Mepuox
MaTeMaTHYECKOro U MPYKMHHOTO MasTHUKOB, JUIMHA BOJHbI, TPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTh CBETA, II0KA3aTeNb MPEIOMIICHUS CPebl), IPU
ONKCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOJIb3yEeMbIX BEIWYMH, UX OOO3HAUCHMsI U €AMHUIBI (U3NYECKUX BEJIUYMH, HAXOIUTh
(GopMyIbI, CBS3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIWYHHY C APYTUMH BEIMYMHAMH, CTPOUTH TPaQUKH H3YYCHHBIX 3aBHCUMOCTEH (M3MYECKHUX
BEJIMYUH;

XapaKTepu3oBaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHHS M NPOLIECCHI, MCIOJIb3Yys 3aKOH COXPAaHEHMsI SHEPruM, 3aKOH BCEMHPHOTO TATOTCHMS,
INPUHLKI CYNEPNO3ULIMH CWJI, NMPUHLUII OTHOCHTEIbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMIIYJIbCA, TEOPEMY O KHHETHYECKOU
SHEpPruu, 3aKoH ['yka, 3aKkoH bepHyIu, 3aK0HbI OTpaXXeHUs! U MPEIOMIIEHHS CBETa, (HOPMYITy TOHKOW JIMH3bI, IJIAHETAPHYIO MOJEb aTOMa, HYKJIIOHHYIO
MO/JIeIb aTOMHOTO s1/Ipa, 3aKOHbI COXPAHEHHUS 3apsAA0BOI0 U MacCOBOTO YHCEN MPU SAEPHBIX PEAKIMIX, IPU TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAIKEHUE;

CTPOUTH (PU3MUECKUE MOJENIN pealbHbIX OOBEKTOB, MPOLECCOB U SBJICHHM, BBIACIATh MPU 3TOM CYILECTBEHHbIE M BTOPOCTENEHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SIBICHUN, IPUMEHATh (PU3UUYECKUE MOJIENHN JUIs 00bICHEHUS (PU3MUECKUX MPOLIECCOB U pEIIeHUs yUeOHBIX 3aay;

OO0BACHATDH (PU3HUECKUE SBJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE B KOHTEKCTE CUTYyallUl MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U
pelaTh KaueCTBEHHBIE 3a/1aud, B TOM YHCiIe TpeOyollre YUCICHHOTO OL[EHUBAHUS XapaKTePHBIX 3HAUYCHUN (PU3MUYECKUX BEIMYHH, IIPU 3TOM BHIOMPAThH
a/IeKBaTHYIO (PM3UYECKYIO0 MOJIENb, BBIBISATh NPUUMHHO-CIIECTBEHHBIE CBSI3M M BBICTPAMBATh JIOTHUECKYIO IETIOYKY pacCyKJeHMH M3 2—3 IIaroB C

OTIOPOI Ha M3YYCHHBIE CBOMCTBA (DU3NUYECKUX SIBIICHUN, (PU3UIECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;
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YBEPEHHO pellaTh pacy€THBIC 33/Ja4d M0 M3y4aeMbIM TeMaM Kypca (DU3MKH, BHIOMpas aJeKBATHYIO (PU3UYECKYI0 MOJEINb, C UCHOJIb30BaHUEM
3aKOHOB U (hOPMYII, CBSI3BIBAIOIINX (DPU3NYECKHE BEIWYHMHBI, 3aIIMCHIBATh KPATKOE YCIOBUE M Pa3BEPHYTOE PEIICHHE 33JjauM, BBISBIATH HEOCTAIOIINE
WM HU30BITOYHBIC JTaHHBIE, OOOCHOBHIBATH BBHIOOP METOAA PpEIICHUS 3aJaud, MCIOJb30BATH CIIPABOYHBIC JAHHBIC, MPUMEHSATh METOIBl aHAIN3a
pa3MEepHOCTEH, HCIONb30BaTh TrpapUueckue METOAbl pELICHUS 3ajad, MPOBOAUTH MaTeMaTHdeckue MpeoOpa3oBaHUsI U PACUYEThl, OLIEHUBATH
PEATUCTUYHOCTh TOJYYEHHOTO 3HaueHUs (PU3MYECKON BEIMUYMHBI U OMPENENsITh pa3MEPHOCTh (PU3UUECKOI BEIMYUHBI, MOJYUYEHHOW MpU pelIeHUN
3a/1a4i;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEUIUTH MPH MOMOIIM (U3NIECKUX METOJIOB, U MpeAiiaraTh OPUEHTHPOBOYHBIA CIIOCOO pelieHus, B
OMKMCAHUU WUCCIIEJIOBAaHMS PACIIO3HABATH MPOBEPSEMOE IMPEANONOKEeHHE (TUIIOTE3Yy), OLIEHWBATh MPABHIBHOCTh MOPSAAKA MPOBEACHUS HUCCIEIOBAHUS,
UHTEPIPETUPOBATH MMOTYYCHHBIN Pe3yibTaT;

IPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3NYECKUX SBICHUN WIM (U3NYECKUX CBOWCTB Tell (M3ydeHHe BTOpOro 3akoHa HpioToHaA, 3akoHa
COXpaHEHHUsI SHEPTUH, 3aKOHA COXPAaHEHUs UMITYJIbCa, AEWCTBUE 3aKOHA bepHyuM U BOSHUKHOBEHHE MOJIBEMHON CHIIBI KpbUIa, 3aBUCUMOCTb IIEpUOAA
KoJIe0aHUM MPYKUHHOTO MAasiTHUKA OT MAcChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTYJIbI MaiblX KojeOaHUH, MpsSMOIUHEIHOE
pacrpocTpaHeHHE CBEeTa, pa3iokeHue OeI0ro CBeTa B CIIEKTpP, U3yUYE€HHE CBOWCTB M300paykeHHs B INIOCKOM 3€pKaJie U CBOMCTB M300paKeHUs MpeIMeTa
B coOuparoleit JuH3e, HaOII0/IEHUE CIUIONIHBIX W JIMHEWUYAThIX CIIEKTPOB M3Ty4eHHUs): (OPMYIHPOBATH MPOBEPSEMOE MPEANONIOKEHHE (THUIIOTE3Y) O
BO3MOXKHBIX pe€3y/bTaTax HaOJMIOJEHHUH, CaMOCTOATEIbHO COOMpATh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyAOBaHHSA, ONMUCHIBATH XOJ OMNBITA U
(GopMynHpOBaThH BHIBOJIBI,

IPOBOJUTH IPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUM, ONpeAeNss cpeJHee 3HaUeHHUEe N3MEPSIeMO BEeIMYMHBI U ONPEAEss MOTrPEeIIHOCTb
pe3yabTaTOB NMPSIMBIX U3MEPEHUM, 000CHOBBIBATH BHIOOP CIIoc00a M3MEPEeHUs (M3MEPUTEITHLHOTO MPUO0pa);

IIPOBOAMTH KOCBEHHbIE M3MepeHUsl (U3NUECKUX BEIMYMH (CpelHss CKOPOCTh M YCKOPEHHUE Tella IPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE
CBOOOJHOTO Ma/ICHUSs, KECTKOCTh MPYKUHBI, KOIQDUIMEHT TPEHUSI CKOIBKEHUS, MEXaHW4YecKasi paboTa M MOIIHOCTb, YacTOTa M MEPHOJ KoJeOaHH
MaTeMaTHYeCKOr0 M MPYKMHHOTO MAasTHUKOB, (POKYCHOE pacCcTOsHHE coOuparomieil JIMH3bl U e€ ONTHYecKas Cuila, PaJuoaKTUBHBIA (HOH) C

HCIIOJB30BaHHUEM aHAJIOTOBBIX U I_[I/I(prBI)IX HpI/I60pOBI 00OCHOBBIBATH BLI60p METOJa UBMCPCHUS, IINIIAHUPOBATh U3MCPCHUS, CAMOCTOATCIIBHO CO6I/IpaTI)
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9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY, BBIYHMCIISATH 3HAUCHUE BEIMUYMHBI U aHAJM3UPOBAThH MOJYYECHHBIE PE3y/bTaThl, OLIEHNUBAs MOTPEIIHOCTh PE3YyIbTaTOB
KOCBEHHBIX U3MEPEHHUN;

MPOBOJNTH IKCIEPUMEHTAIBHBIE UCCIICOBAHMS 3aBUCHMOCTEH (DM3MYECKUX BEIWYUH (3aBUCHMOCTHh ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HayallbHOM CKOPOCTH, 3aBUCHMOCTb CHUJIBI TPEHUSI CKOJIBbKEHUSI OT CHIIBI HOPMAJILHOTO JIaBJICHHUSI, IEPHO/1a KOJIeOaHH MaTeMaTH4 eCKOTO
MasiTHUKA OT JIMHBI HUTH, OTIpEielIieHue YCKOPEHHsI CBOOOIHOTO Ma/IeHusl, UCCIIEJOBAHUE U3MEHEHUSI BEIMYMHBI U HAPABICHUS HHIYKIIMOHHOTO TOKa,
3aBUCHUMOCTb yIJIa OTPA)KEHUs CBETa OT YIJla MAJCHMsI, YIja IPEeJOMJIEHUS OT YIJjla NaJEeHMsI CBETOBOIO Jyda, MCCIEIO0BAaHUE TPEKOB: U3MEpEHUE
SHEPrUM YaCTHUIBI IO TOPMO3HOMY MyTH (TI0 ¢ororpadusM)): COBMECTHO C yduTeneMm (OPMYJIHPOBATh 33aqady W THIIOTE3y HCCIICIOBAHMS,
CaMOCTOSITENILHO TJIAHUPOBATh UCCIIEJOBAHHUE, CAMOCTOSTENIbHO COOMPATh AKCIIEPUMEHTAIbHYI0 YCTAHOBKY, IIPEJICTABIATH MMOJTYYEHHbBIE 3aBUCUMOCTH
buznyecKuX BEIWYHH B BUJIE TaOIHUI] U rpa)uKOB, OLIEHUBATH [TOTPEIIHOCTH, JIEaTh BHIBOJBI 110 pe3y/bTaTaM UCCIIEIOBAHMUS;

coOroaTh MmpaBmiIa 0E30MacHOTO TpyIa Ipu padboTe ¢ 1ab0paToOpHEIM 000PYIOBAHHEM,

XapaKTepU30BaTh MPUHIIMIBI JIEUCTBUS H3YyYEHHBIX MPUOOPOB, TEXHUUYECKHX YCTPOWCTB M TEXHOJIOTMYECKUX IPOIIECCOB C OMOPOM Ha HX
OmMHcaHus (B TOM YHKCJE: COUAOMETp, NaTYMKHU MOJOKEHUsS, PACCTOSHUS U YCKOPEHHUS, paKeTa, 9X0J0T, OUKH, Mepuckomn, ¢oroannapar, MUKPOCKOIL,
TEJECKOIl, ONTUYECKHUE CBETOBOBI, CIEKTPOCKON, 03UMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHUS O CBOMCTBaX (PU3MYECKHX SIBICHUA H
HeoOXoauMbIe (U3HUYECKUE 3aKOHOMEPHOCTH, UCIIOIB30BATh CXEMbl M CXEMATHUHbIE PUCYHKU H3YyUYECHHBIX TEXHUYECKHUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPU PEUICHUH Y4EeOHO-TIPAKTHUECKUX 3a/1a4, ONTUYECKUE CXEMBI JIJISl IOCTPOSHUS N300paXeHUH B MIIOCKOM
3epKaiie U coouparolei JInH3e;

MPUBOIUTH MPUMEPHI (HAXOAUTH UHGOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO HUCIOJIB30BaHUS (PU3MUECKUX 3HAHWN B TIOBCEIHEBHOM JKU3HM IS
oOecnieueHrs 0€30MaCHOCTHM NpH OOpalleHHMH ¢ NpUOOpaMM M TEXHUUYECKUMHU YCTPOMCTBAMHM, COXPAHEHMsI 370POBbsi M COOJIIOJIEHUST HOPM
9KOJIOTHYECKOT0 TIOBEJIEHUS B OKPY>KaIOILEH Cpefe;

OCYIIECTBIISATH MOUCK MH(pOpManu GU3NIECKOTO cojiepkanus B IHTepHETEe, CaMOCTOSTENbHO (DOPMYIHUPYS TOUCKOBBIN 3aMpoc, HAXOIUTh MYTH
oTpesieNieHus: JOCTOBEPHOCTH MOJyYeHHOW HH(pOpMALINK HA OCHOBE MMEIOIINXCS 3HAHUHN U TOTIOJTHUTENIbHBIX UCTOYHUKOB;

WCIIOJIH30BaTh TP BBIMOTHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSIPHYIO JINTEPATypy (PU3MUECKOTO COACp)KaHUs, CIPAaBOYHBIC MaTEPHAIIbI,
pecypcol cetu IaTepHeT, BiiageTs mpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3zoBaHus HHPOPMAITUN U3 OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
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CO3/1aBaThb COOCTBEHHBIE NMUCHbMEHHBIE U YCTHBIE COOOILIEHMSI Ha OCHOBE MH(OpPMALUU U3 HECKOJBKUX MCTOUYHUKOB (PM3UUECKOrO COAEPIKaHUS,
NyOJIMYHO MPEACTABIATH PE3YNIbTAThl MPOSKTHOW MIIM UCCIIEI0BATEIbCKON JIEITENFHOCTH IPU 3TOM I'PAMOTHO MCIOJIb30BaTh NU3YUEHHBIN MMOHATH HHBIHA

amrmapar u3y4aeMoro pasjena GU3uKd U COMPOBOXK/IATH BHICTYIICHHE MTPE3CHTAIMEN ¢ yI€TOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosuyecTBo 4acoB

No i/nt HaumeHnoBaHue pa3/esioB U TeM K n DJieKTpoHHbIE (L (PPOBBIE)

i} MPOrpaMMbl Bcero OHTPOTLHBIC paKTHieckue o0pa3oBaTebHbIEe PeCypChl

padoThI padoThI
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYU OKPYKAKILEro MUPa

1.1 Du3HKa — HAYKA O IPHPOJIE 2 https://m.eds00.ru/ZJ2UI3BMX

1.2 B — 4 3 https://m.edso00.ru/ZJ2UI13BMX

1.3 EcTtecTBeHHO-HAyUHBIN METO/T MO3HAHMS 2 1 https://m.eds00.ru/ZJ2UI3BMX
Hroro mo pazueny 8

Pa3nen 2. [lepBoHayaabHbIE CBEEHHS 0 CTPOEHHH BelleCTBA
2.1 CrpoeHue BemecTsa 2 1 https://m.eds00.ru/2SJ151M41
2.2 JIBIKCHHE U B3AHMO/ICHCTBHE HACTHIL 4 2 https://m.eds00.ru/ZXDKQLXCC
BelIeCTBa

2.3 ArperaTHble COCTOSIHHSI BELLIECTBA 1 https://m.edso0.ru/ONOV1XY1K

Hroro no pazneny 7
Pa3nen 3. /IBu:xeHue U B3auMoaeiicTBHE TeJl

3.1 MexaHuueckoe IBUKEHUE 10 2 https://m.edsoo.ru/SFPMEBWOK

3.2 WNuepuwsi, Mmacca, MIOTHOCTh 9 1 1 https://m.edso0.ru/GXPU4MT5P

3.3 Cwuna. Buner cun 15 1 3 https://m.edsoo.ru/9RNDRUONW
Hroro mo pazueny 34

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 Hasnenue. [lepenaua naBneHus TBEPABIMU 5 9 https://m.eds0o.ru/XODW367P2
TeJaMH, KUJIKOCTSIMH U Ta3aMH
4.2 JlaBneHue XUAKOCTH 6 https://m.edso00.ru/2MVXZ0KL 4
4.3 ATMochepHoOe naBiieHHE 5 1 https://m.eds00.ru/T7134SXNO
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https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

JeiicTBuE )KUIKOCTH U T'a3a Ha

4.4 . 12 3 https://m.edsoo.ru/NFE60Y8NK
MOTPYXEHHOE B HUX TEJIO
Hroro mo pazneny 28
Pa3znea 5. PaGora u MomHOCTb. DHEprus
5.1 PaboTa 1 MOIIHOCTH 6 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MeXaHU3MBI 8 2 https://m.edso0.ru/504NQXKX9
5.3 MexaHnueckasi SHeprus 5 1 https://m.eds00.ru/G30454EMT
Hroro no pazueny 19
Pa3nen 6. [loBTOpHTEIbHO-00001IAIOIINI MOAYJIb
6.1 ‘ [ToBTOpPUTEIEHO-0000IIAOIINI MOTYITH 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
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https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (pPOBbIe)

Ne n/n NMPOrpamMMblI Bcero Koutpoabhbie  TIpakruieckue o0pa3oBaTebHBIE pecypchl
padoThI padoThI
Paznen 1. TenjioBble siBJIeHUs
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 6 https://m.edso0.ru/RBQZNCIPM
1.2 TennoBele mpoueccel 33 1 6.5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 39

Pazjen 2. DiekTpuyeckne i MATHUTHBIE SIBJICHUS
21 3neKTquec1<Hci 3apsbl. 3apsKEHHBIC Tea 9 1 hitps://m.eds00.ru/RAOORCTO4
U UX B3aHMOJICICTBUS
2.2 [ToCTOSHHBIH AIEKTPUYECKUI TOK 31 1 10 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHBbIE SIBJICHUS 11 2 4 https://m.edsoo.ru/BULAFRBRA
2.4 DJIeKTPOMArHUTHAS HH/YKIIHS 7 1 1 https://m.edsoo.ru/7/QOD8EL15
Uroro no pazneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IAI0IM I MOAYJIb
3.1 [ToBTOpUTENHEHO-00001IAIONINI MOTYITH 5
Hroro nio pazgeny 5)
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5
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https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (pPOBbIe)

Ne m/m nporpaMMe! Beero Kor;‘%(::;ﬁlme Hpa;;gg;ﬁm 06pa30BATEIBHBIE PECYPChI
Pasznea 1. Mexannuyeckue siBJeHUS
11 MexaHudeckoe JIBMKEHUE U CIIOCOOBI €r0 30 1 4 bubmuorexa [JOK
' OIHMCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonetictaue Ten 18 4 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 15 1 2 bubmorexa LHOK

https://m.edsoo.ru/7f41a4ab

Hroro no pazneny

63

Pa3zgen 2. MexanuuecKune KOJe0aHUA U BOJTHBI

bubmuorexa [JOK
21 Mexamieckue konebarms 8 33 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHu4eckue BOJTHBI. 3BYK 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 18

Paznen 3. 3J'IeKTp0MaFHHTHOC moJi€ 1 3JICKTPOMATrHUTHBIC BOJIHBI

31 DIIeKTPOMarHUTHOE MOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nes 4. CBeToBbIe sIBJICHUS
bu6mmoreka [JOK
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 8 2 hitps://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIuH3b! U onTHYECKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 2 1 hitps://m.edsoo.ru/7f41a4a6
Hroro no paszneny 16
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 5. KBanToBble iBJIeHUSA

51 Hcnyckanue u IMOTIOMIEHUe CBETA aTOMOM 4 1 Bubmiorexa LIOK
: y 11 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 Crpoenue aTOMHOTO A71pa 5 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 16

Pa3znen

6. IToBTOPHUTEIbHO-00001IAIOLINIT MOAYJIb

MexaHudeckne SIBICHUS (HOBTOpI/ITCHBHO'

6.1 oGO MOYJIH) 6 3 DOI'NC «Mos mkoia
6.2 TemoBsie siBEHUS (TIOBTOPUTEIHHO- 3 OI'MC «Mos mKoma»
0000IATOITIIT MOTYITh)
6.3 DNIEKTPOMArHUTHBIC SIBJICHUS 3 1 OI'NC «Mos mKoma»
(TOBTOPUTENHHO-0000TAOIINI MOTYIIb)
6.4 CaetoBblIe ABIIeHUS (IOBTOPUTEIHHO- 1 1 OI'MC «Mos mKoma
0000110 MOTYITB)
6.5 [ToBTOpUTENHEHO-0000IIAIOIINN MOTYTH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 26.5



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

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC

Ne KoanvecTBo yacos Jlara JIeKTPOHHBbIE U(PPOBHIE

wn Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe

padoThI padoThI pecypchl

1 ®dusuKa — HayKa o0 npupoje. ABIeHust 1
MIPUPOJIBI

2 OuznyecKue sIBICHUS 1
Ouznyeckue BeIMYUHbL. Pa3MepHOCTS.

3 ®dusnueckue npudopsl. [lorpenHoctu npu 1 OI'MC «Mos mKoma
MPSIMBIX U3MEPEHUAX
VYpok-uccnenosanue "M3mepenne

4 JUHEHHBIX pa3MepOB TE U MPOMEKYTKOB 1 1
BpeMeHH"

5 JlabopaTtopHast pabora "H3mepenne oobEmMa 1 1
JKUJIKOCTH U TBEpPIOTO Tesa"

6 JlaboparopHas pabota "Onpenenenue 1 1
pa3mMepoB MajbIxX Tel1. Meton psinoB”

7 Mertoasl HaydHOTO MO3HaHU. Onucanue 1 bubmmoteka IIOK
(U3NUECKUX SIBIICHHUH C TTOMOIIBIO MOJICTICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

3 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1 1
TOPU30HTAILHO, TEM OO0JIbIIIe, YeM OO0JIbIle
BBICOTA ITycKa"

Ctpoenue BemecTBa. OnbITHI
9 I[OIIZaSBIBaIOH_IIEC JIUCKPETHOE Z:TpoeHI/Ie 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
JlaGopatopHas pabota "O1eHka quaMerpa
10 aToMa METOJIOM PsIIOB (C UCIIOTH30BAaHUEM 1 1

¢dororpaduit)"
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

Ypok-uccinenosanue "HabmroneHue
TEIJIOBOTO paciupeHus ra3oB. ONbITHI 11O

11 . 1
0OHapyXEHHIO IeUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSIKEHUS"

JBmwxenue yactur Bemectsa. Juddysus. Bu6mumotexa [JOK

12 .

BpoyHoBCKOE aBHKEHHE https://m.edsoo.ru/ff0a013e
Ypok-uccienosanue "HabmroaeHue u

13 00BsicHeHHE OPOYHOBCKOTO JABMKEHHS U 1
nuddy3un"

14 B3anMoaelicTBre YacTHI] BEIIECTBA: bu6nmorexa LIOK
NPUTSDKCHUE U OTTAJIKMBAHUC https://m.edsoo.ru/ff0a0378
ArperaTHble COCTO €LIeCTBA.

15 021(3)61&;1:;(?(1314 arT e?“:fljb?x I(I:IOCTT(]?;IHI/I?I bubmmorexa [IOK

P https://m.edsoo.ru/ff0a0378
BOJIBI
Mexanunueckoe npuxenue. [1yrs, bu6nmorexa LIOK

16 .

TPaeKTOpPHUs, IEPEMEIICHUE https://m.edsoo.ru/ff0a05c6

17 PaBHOMEpHOE M HEPaBHOMEPHOE Bbu6moteka [JOK
nemwkeHue. CKOpocTh https://m.edsoo.ru/ff0a079c
HaxoxaeHne ckopocTH, MyTH U BPEMEHH

18 npu alfHOMe HOI\I:/)I 1} ﬂl:dOJ?I]:IHCI\/'IHI())M bubmorexa [IOK

P P P P https://m.edsoo.ru/ff0a0ae4
JBUKEHUHT

19 JlaGopatopHas pabota "OnpezneneHue 1
CKOPOCTH PaBHOMEPHOTO JABUKEHUS"

I'pa OJINHEWHOI'0 PaBHOMEPHOTO

20 PaQHKI IPAMOJHHEAHOTO paBHOMEpHOT OI'NC «Mos mkona»
JIBUKCHHS

21 Pemenue 3amau mo reme "Pacuer cpenneit
ckopocTH"

JlaGopatopHas pabota "Onpeznenenue

22 CpeIHel CKOPOCTH CKOJIBKEHUS OpycKa 1

WM [IApUKa 10 HAKJIOHHOM MI0CKOCTH"
OTHOCUTETHHOCTH ABMKEHUA. CloKeHue
23 A OI'MC «Mos mkoma»

CKOpOCTE MPH NapaJIETbHOM JIBUKEHUN
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https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

24

[Tonyuenue u ananu3 rpauKkoB
3aBUCUMOCTH ITYTH U CKOPOCTH JIBUKCHUS
OT BpEMEHHU

25

Pemenue rpaguyeckux 3azad 1o reme
"Mexanuka. PaBHOMepHOE NpSIMOIMHENHOE
nBmxenue"

26

27

SIBnenue nHepUMH. 3aKOH HHEPLIUU

B3anmopencTeue Ten Kak IpU4ruHa
U3MEHEeHUs cKopocTu. Macca Tena Kak
Mepa UHEPTHOCTH TeJa pU
HOCTYNATEeIbHOM JABHKEHUH

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a0cl10

OI'IC «Mog mkoma»

28

29

30

Vpok-uccnenosanue "CpaBHeHHE MacC MO
B3aUMOJICUCTBUIO TEN"

IInoTHOCTH BellecTBa

JlabopaTtopHast pabora "Onpeznenenue
IJIOTHOCTHU TBEpAOTO Tena'"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a0fee

31

32

Pemenne 3amag mo Teme "Macca Tena.
IInoTHoOCTH BemecTBa"

Cwmecu u cinasbl. [loBepxHOCTHAS 1
JIMHEHHAs INIOTHOCTE

bubnuoreka [{OK
https://m.edsoo.ru/ff0al23c

OI'IC «Mog mkoma

33

[ToaroroBka k KOHTPOJIBHOMN paboTe Mo
Teme "®u3nka — HayKa o MPUpPO/IE.
[TepBoHavanbHbIe CBeIeHUST 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA.
Mexanuka"

34

KonTponbhas pabota Nel no teme "dusuka
— Hayka o npupoze. llepBoHavanbpHble
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpPOEHMH BeliecTBa. Mexanuka"

35

Cuna. fSIBnenue Tarorenus. Cuiia TSHKECTH

bu6nunorexa LIOK
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

https://m.edsoo.ru/ff0al778

N3o0pakenue cwit. Pemenune 3amay mo

bubnmoreka [IOK

36 teme "OnpenesneHne CHIIbl THKECTH" https://m.edsoo.ru/ff0a1502
37 Cwuiia ynpyroctu. 3akoH ['yka OI'NC «Mos mKkoma
38 Bec Tena. Usmepenue cui. Jlunamomerp ﬁggg:jl/(;séeil}lsé}).orljlfanl??S

Ypok-uccnenosanue "Hadmonenue
39 W3MEHEHUSI CKOPOCTH MPH B3aMMOICHCTBUHI

Ten"
40 Pemenue 3amau no reme "Cuiia ynpyroctu.

Bec tena"

JlabopaTtopHnas pabota "OnbITHI,
a1 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh

pactspkeHus (aedopmaruu) mpyKHHBI OT

MPUII0KEHHOMN CHJIBI"

bubmnorexa IIOK

42 Cuna Tpenus https://m.edscL)E).ru/ff0a1b9c
43 Crnosxxenue cuil. PaBHosielcTBYOIIAs cuita ]f?tl/tlgg'l;llorrT]e;jasc])_})OrI:/fanlﬂo
44 Pemrenne 3agau mmo teme "ClnokeHHUE CHIL.

PaBnoxeiicTByromas cra"
45 Pemenne 3amau no teme "B3anmoneiicTBue

ten. Cuitel B MexaHuke"

Pemenue 3amau mo reme "Cuna tpenus'.
16 Ypok-uccienoBaHue 1o TeMe

"UccnenoBanve 3aBUCUMOCTH CHJIBI TPEHUS

OT IUIOIIAIM CONTPUKOCHOBEHUS"

JlaGopatopHas pabota "OnbITHI,

E€MOHCTPH 1€ 3aBUCUMOCTH CHIIBI

47 i[peHHﬂ CI;(OE)IzIH(z;Ij{HH OT CHJIBI IaBJICHUS U bubnmorexa LIOK

XapakTepa COMPUKACAIOIINXCS
noBepxHocren"
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1cc8

Pentenue 3anau mo teMe "B3aumMmonelcTeue

bubnmoreka [IOK

48 ten. Cuiibl B MexaHuKe" 1 https://m.edsoo.ru/ff0alde0
49 KonTtponsnast padora Ne2 o reme 1
"Bzaumonencrtue tea"
" bubmuorexa [IOK
S0 Hlapiietine TBEpABIX Tex . https://m.edség.ru/ff0a20a6
51 Ypok-3kcriepumeHT "CrocoOsl 1
OmnpeAeseHUs IaBJICHUs TBep10ro Tesa
52 VYpok-uccienopanue "3aBUCUMOCTb 1 bu6nmoreka LIOK
JIaBJICHUS Ta3a OT TeMIIepaTypbl" https://m.edsoo.ru/ff0a2376
53 JlaByieHrE KUJIKOCTEH U ra30B. 3aKOH 1 bubmuoreka [IOK
[Mackasst https://m.edsoo.ru/ff0a25b0
54 ITneBMaTnyeckue ycTponcTBa 1 OI'MC «Mos mKoma
55 3aBUCUMOCTD JIaBJICHUS JKUIKOCTH OT 1 bu6nmorexa LIOK
TITyOHHBI https://m.edsoo.ru/ff0a2718
56 I'mapocratuyeckuii mapagokc 1 OI'NC «Mos mkoia»
57 Ypok-npoekT "M3ydeHnne coodmarnmxcs 1 bubnnorexa [JOK
cocymoB" https://m.edsoo.ru/ff0a2970
58 VYpok-koHpepennus "['mapasnuueckue 1 bubmmnoreka HOK
MeXaHHU3MBI" https://m.edsoo.ru/ff0a3136
59 Hcnonp3oBaHme BRICOKUX JABICHUHN B 1 BIUC «Most LIKomay
COBPEMEHHBIX TEXHOJIOTHSIX
60 Pemenue 3agau no reme "/laBnenue 1 bubnuoreka [{OK
KHUJKOCTH" https://m.edsoo.ru/ff0a2826
61 ATMocdepa 3emMiu ¥ IPUUYHMHBI €€ 1 bubmmnoreka HOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
62 VYpoxk-uccnenosanue "[IposiBiaenue 1 bubmmorexa [JOK
JecTBHS aTMOC(HEPHOTO JTaBiIeHus " https://m.edsoo.ru/ff0a2b5a
63 H3mepeHne aTMOCpEpHOTo AaBIICHUS. 1 bu6mmoreka [IOK
OmnsiT Toppuueniu https://m.edsoo.ru/ff0a2da8
64 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT 1 bubnuotexa [JOK
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a2da8

BBICOTHI HaJl ypoBHEeM Mops. [Ipubopsr st
U3MEpEeHHs aTMOC(HEPHOTO TaBIICHUS

https://m.edsoo.ru/ff0a2fc4

Bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
65 _
JABJICHUE HA PA3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
bu6nmmoreka [IOK
66 BritankuBaromias cuna. 3akoH Apxumerna hitps://m.edsoo.ru/ff0a3276
67 Pemenne 3aga4 mmo teme "3akoH
Apxumena"
Vpok-uccnenopanue "IKCEpUMEHTAIBHOE
68 oOHapyXeHHE IECHCTBUS KUIKOCTH U Ta3a
Ha NOTPY’KEHHOE B HUX TeJo"
Jlaboparopuas padora "OnpeaeicHue
69 BLITaJI'I)KI/IBEIOHlepﬁ CHWJIBL z[efrl)chy}omeﬁ Ha Bubmzorexa HOK
’ " https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKEHHOE B KUIKOCTh
70 IInaBanue Ten DI'NC «Most mIKOJIa
JlaboparopHas padora "HcciaenoBanne
71 3aBI/ICII)/IMO£)TI/I Bgca Tena B BOHCHOT o0bema bubmorexa LIOK
. " https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KHJIKOCTh YaCTH Tela
72 BosznyxomiaBanue. [inaBanue cyoB bubmorexa [IOK
https://m.edsoo.ru/ff0a3a96
73 Pemenne 3agau mo reme "3akoH bubmmoteka IIOK
Apxumena. YcinoBus miiaBaHus Ten" https://m.edsoo.ru/ff0a3654
Pemienne 3agau mo teme "JlelicTBre
74 JKAJKOCTHU Y T'a3a Ha IIOTPYKEHHOE B HUX
Teno"
Vpoxk-npoekt "KoHcTpynpoBanue
75 apeoMeTpa WK JIOJKU U OTpe/IeTICHIEe
IPY30MOABEMHOCTH "
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
76 TeMme "JlaBieHne TBEPABIX TN, KUAKOCTEH

u ra3oB"
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

Kontposbhas padota Ne3 no teme

77 "JlaBneHue TBEPABIX TEJl, KUAKOCTEH 1
razoB"
bu6nmoreka [IOK
78 Mexanuueckas padora
p https://m.edsoo.ru/ff0a3f82
bubnunoreka LIOK
79 MorHocTh
m https://m.edsoo.ru/ff0a3f82
80 Pemenue 3amau Ha onpeseneHue padboTsl U
MOIIHOCTH
81 PaGota cuibl TSKECTH M CUITBI TPEHUS OI'MC «Mos mKoma»
82 VYpoxk-uccnenosanue "Pacu€r MoHoOCTH,
pa3BUBaEMOM MpHU MOBEME IO JeCTHUIIE"
83 [IpocThle MeEXaHU3MBI Bubmuorexa OK
p https://m.edsoo.ru/ff0a478e
84 MowmenT cunsl. [IpaBuno MoMeHTOB OI'MC «Mos mKoma
JlaboparopHnas pabota "M3ydeHnue mpasuiia
85 peIuara Jyist oABM>KHOTO ¥ HETIOBHUKHOTO
0J10K0B"
86 "30510TOC MPaBUIIO" MEXaHUKU OI'NC «Mos mikoa»
Pemenne 3amau nmo treme "3010TOE IPABUIIO
87 MexaHukn" /I[ Bcepoccuiickas npose pquas[ Bubmorexa OK
p POBCp https://m.edso0.ru/ff0a48a6
pabora
Pemenne 3amau nmo treme "Padora cuisl
88 TSDKECTH U cuiibl TpeHus" / Beepoccuiickas
IpoBepoyHas pabora
89 Ypok-nipoekt "IIpoexTupoBanne
MOJIMCIIACTOB C 33JJaHHBIMK MapameTpamu’”
90 VYpoxk-koHpepennus "IIpocTbie MEXaHU3MBI
B OBITY, TEXHHKE, )KUBBIX Opranu3max"
Kospdumuent nmone3noro geicreus
91 (b a DOI'NC «Mos mkoiay

IMPOCTBIX MCXaHU3MOB
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https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

JlaGopaTtopHnas pabota "Onpenenenne KITJI

92 1 1
MMOABMKHOTO U HEITOABIYKHOI'O OJIOKOB"

93 Mexanunyeckas sHeprus. Kunernueckas u 1 OI'UC «Mosg nikoma
MOTEHITMATIbHAS DHEPTHUS

94 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUr 1 PIUC «Most mxona»
Ypok-3KcriepuMeHT "IKCIEePpUMEHTAIbHOE

95 omnpeiesieHue I/I?MGHCHI/ISI KUHETHYECKON U 1 1
MOTEHITUATBHOM SHEPTHH MPU CKaThIBAHUH
TeJa 110 HAKJIOHHOM IJIOCKOCTH"

96 HOIIF?TOBKB, K KOHTPOJIbHOM paboTe 1o 1
teme "PaboTa U MOITHOCTh. DHEprHs"

97 KoHntposbnas padora Ne4 o reme "Pabora 1 1
Y MOIIHOCTb. DHeprus"

98 '1')3.6OT21 C TEKCTaMH 110 TEME 1

Mexaunueckoe nBrxexnue"

99 Pa6ota c ’ﬁeKCTaMI/I no teme "CrpoeHue 1
BEIICCTBA

100 PaGora c' 'TCKCTaMI/I o Teme "CuJisl B 1
IpupoIe

101 Pa§0Ta © TEKCTaMH 110 TeMe "}laBJ}'eHne 1
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B

102 Pabora ¢ Tekcramu no Teme "DHeprus. 1
[IpocTrie MexaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10 102 6 23

[NPOT'PAMME
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8 KJIACC

KoaudecTBO 9acoB

Ne ara DJIeKTPOHHbIEe HH(POBbIE
Tema ypoka KonrTpoabsubie IIpakTuueckue A P tupp
n/n Bcero U3YYEeHUs o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
JluxBupanus npodenos BIIP o teme:
«AHaIN3UPOBATH OTAEIbHBIE STAIbI
1  mnpoBeneHHs UCCIIEAOBAHUN U 1
MHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOIEHU
U OITBITOBY
JIuxkBunanus npodenos BIIP no Tteme:
5 «Pemarp pacueTHble 3a71a4 B OIHO-/[BA 1
NeMCTBUS, UCTIONB3YS (PU3HUECKUE 3aKOHBI U
bopMynbD»
OCHOBHBIE MOJ0XKEHUS MOJIEKYIISIPHO-
3 KHHETUYECKOW TEOPUH U UX OIBITHBIC 1 https://m.edso00.ru/10BIEJ8GQ
HOJTBEPKICHUS
4 Macca u pazMep aTOMOB M MOJIEKYJI 1 https://m.edsoo.ru/OMIN4E3EH
5 Monem Teepzoro, XHHKQFO " 1 https://m.edsoo.ru/HYW3WMRAS
ra3o00pa3HOro COCTOSIHUH BellecTBa
Ypok-konpepennus "Kpucrannndeckue u
6 amopdusie Tena. ['paden. [Tomyuenue 1 https://m.eds00.ru/8G73PVM40
HCKYCCTBEHHBIX aiMa3oB"
7 CMaiuBanue v KanmLPHOCTE. 1 https://m.eds00.ru/7XZHOXTSK
IToBepXHOCTHOE HATSKEHHE
8 TemioBoe paclIupeHne U CxaTue 1 https://m.edsoo.ru/I3N30KS8L
9 TennoBoe nerkeHne. Temmeparypa 1 https://m.edso0.ru/5XSV6F15B
10 TemnepaTypHble HIKaIbI 1
11~ DHYTPeHHS SHEpTHA i CTIOCODEI €8 1 https://m.eds00.ru/BBVCI9MH6
U3MEHEeHUS
12 Buasr Tenonepenaun 1 https://m.edsoo.ru/WF4J3070P
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https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P

13

Ypok-koupepenmus "Mcnonbp3oBanue
TEILJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B
HEeJIX SHeprocoepekeHus "

https://m.edsoo.ru/UU910QFZW

14

15

KonnuectBo TeIwioTel. Y aenbpHas
TEIUIOEMKOCTD

VYpok-uccienoBanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOIOMKA
XKHUJIKOCTH B TEPMOMETPUYECKOI TPyOKe OT
TemnepaTrypbl"

https://m.edso00.ru/88291DDIZ

16

YpaBHEHHE TEIUIOBOTO OalaHca.
TerrooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Hrerorona—Puxmana

https://m.edsoo.ru/P52QUVQJE

17

JlaGopaTtopHnas padora "HcciaenoBanue
SIBJICHHSI TETNIOOOMEHA NMPY CMEITUBAHUN
XOJIOJIHOW U ropstyeit BObI"

https://m.edsoo.ru/FR2N6N5GV

18

Pemenue 3amgau o reme "TernmooOMeH u
TEIJIOBOE paBHOBecHE"

https://m.edsoo.ru/JSMRA1APW

19

20

21

JlaGopatopHas pabota "OnpezneneHue
KOJINYECTBA TEIUIOTHI, IIOJIy4€HHOTO BOJION
IpHU TeTJI000MEHe ¢ HarpeThiM
METaJUTMYECKUM IWIHHAPOM"

[ImaBneHne n oTBEpAEBaHUE
KPUCTAIITMYECKHUX BEIIECTB. Y AeNbHas
TEIUIOTA IIJIABJICHUS

Pemenne 3amau no treme "IlnaBienne u
OTBEpJIeBaHUE KPUCTATUINYECKUX Ted"

https://m.edso0.ru/40IT1ZJAH

https://m.edsoo.ru/JHES5A1PJF

22

23

JlaGopatopHas pabota "OnpezneneHue
YAECIbHOM TEIJIOTHI TUIaBIEHUS JIbaa"

Vpoxk-uccnenosanue "CpaBHEHHE POLIECCOB
IJIAaBJICHUA KPUCTATINIMYCCKUX TCJI U
pa3MsrdeHus MpHu HarpeBaHUU aMOP(HBIX
Ten"

https://m.edso0.ru/LCOXVHGHD
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https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD

[TapooOpazoBaHue U KOHICHCALIUS.

24 https://m.eds00.ru/CQG4DQKML
Hcnapenue
Kunenue. Y nenbHas teriora
25 napo06paloBaHms. 3aBHCHMOCT, https://m.edsoo.ru/Y7THDIM2GZ
TEMIEPATYPHI KUTIEHUS] OT aTMOC(HEpPHOTO
JTABJICHUS
26 Pemenue 3amay no treme "IlapoobpazoBanue
U KureHue"
Ypok-uccnenoBanue "OObsICHEHHE
27 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHUS"
28 HachieHHEI 1 HCHACKIICHHEIH 11ap. https://m.edsoo.ru/7KP37W0J1
BrnaxHocTs Bo3ayxa
BuitaxxHOCTB BO311yXa U €€ U3MEPEHHUE.
29 JlaboparopHas pabota "Onpenenenue 0.5
OTHOCHUTEJIbHOM BIAXXKHOCTU BO3ayXxa"
30 Pemenue 3ama4 mo Teme "BaaxkHOCTB" https://m.edsoo.ru/N4AXJEXGAL
Pemenue 3ana4 v ananus cutyamuu,
31 CBSI3aHHBIX C SBJICHUSIMU HCITAPCHUS U
KOHJICHCAIIUU
32 JHEPIHA TOMIMB. YACILHAA TEILIOTa https://m.edso0.ru/683AIXYWS8
CTOpaHHUS
33 [IpuHIUIBL pabOTH TEMIOBBIX ABUraTenei https://m.edsoo.ru/6BKWSWY G6
34 [TapoBas TypOuHa. /IBurareiar BHyTPEHHETO
CTOpaHHUS
35 KII/] TersmoBoro aBuratess https://m.edsoo.ru/UJA3DRDOH
36 Pemenne 3amgau o teme "KII/] TerioBoro
nsurareis"”
37 VYpok-koHpepenuus "Tennopble IBUTATENN
Y 3aIlliTa OKPYKaroIen cpeapr”
38 TernnoBbie MOTEPH B TETUIOCETSIX
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https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H

3aKOH COXpaHEeHMsI U IPEBPAICHHS SHEPTUU

39 https://m.edsoo.ru/B1KX6RPQ9
B MEXaHMYECKUX M TEIJIOBBIX MpoIieccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

40 "TemtoBble ABIeHUA. MI3MeneHue
arperaTHbIX COCTOSIHMH BemiecTa"
KontponsHas padora o Teme "TemoBbie

41 siBJICHHS. VI3MEHEeHHe arperaTHbIX 1
COCTOSIHUH BemiecTsa"

42 DnexTpuszanys Tel. J[Ba poja 3apsaoB https://m.eds00.ru/9E85KDQMD
Ypok-uccnenosanue "Mccnenopanue

43 CIO0CO0OB pPa3IMYHBIX BEIICCTB https://m.edsoo.ru/JALQFK67J
Ha’JIEKTPU30BbIBATHCA'"

44 B3aumoelicTBue 3apsKEHHBIX TEIl. 3aKOH https://m.edsoo.ru/LIJCOZZS9
Kynona
DnekTpuueckoe mose. HanpsokéHHOCTD

45 3IEKTPUYECKOro moJjist. [IpuHimn https://m.edso0.ru/N79CZ2GZ1]
CYTEPHO3UINH SJEKTPUUECKUX MOJTIEeH

4 |~ HOCHTEIM SNEKTPHHUCCKHX 3apsi/IOB. https://m.eds00.ru/AFOIKADMY
DneMeHTapHbIi 3apsia. CTpoeHune aroma

47 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
ITpoBOAHUKHN, TUIIEKTPUKH U

48 poBOa A p https://m.edsoo.ru/U8JR991PB
MOJTYTIPOBOTHUKH

49 VYpoxk-koH(pepeHtus "InekTpusaius B
IMOBCETHEBHON KU3HH"

50 Pemenue 3agau no reme "3akoH COXpaHEHUS
3JIEKTPUYECKOro 3apsaa”

5 | WEKIPHHEECKHHA Tok. MCTOTHIKNA https://m.eds00.ru/ISTMP3J3M
AIIEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "MccnegoBanue

52 JENCTBUS 3JIEKTPUUECKOro MO Ha https://m.edsoo.ru/ZHMKZM4JU

MIPOBOJIHUKH U TUDJIEKTPUKH"
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https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/ZHMKZM4JU

53 DIIEKTPUYECKHUI TOK B METaJIaX 1 https://m.edsoo.ru/EACOOQYPF
54 DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax 1
55 DneKTpuyecKas erb 1
56 Cwita Toka. AMriepMeTp 1 https://m.edsoo.ru/SLHH7UNJI
57 DeKkTpudecKoe HanpsbkeHue. BoabTmerp 1 https://m.edso00.ru/X7P0JOFGH
JlaGopaTtopHnas pabota "COopka u
58 UCTIBITAHUE YJICKTPUIECKOH 1T 1
MIOCTOSIHHOT'O TOKa"
59 3aBUCHUMOCTH CHJIbI TOKA OT HaIlPsHKCHHUS. 1 https://m.edso0.ru/NVEZPE7O80
3akon OMa JJis yyacTKa Lenu
JlabopaTtopnast pabora "HccnenoBanue
6o CABHCHMOCTH CHUIBI TOKA, IIPOTCKAIOMETO 1 https://m.eds00.ru/X5THIN3RM
4yepe3 pe3ucTop, OT HAPSHKSHHS Ha
PE3UCTOPE M CONMPOTUBIICHUS pe3ucTopa’
61 DNEKTPUUECKOe COMPOTUBIICHHE. Y ACTBbHOE 1 https://m.eds0o.r/ESUOSPCAG
COIMPOTHBIICHUE
62 JlaGopatopHas pabota "OnpezneneHue 1
yII€IbHOTO CONPOTUBIIEHUSI TPOBOJHUKA"
63 Pemenue 3agau mo Teme "DieKTpUUECcKOe 1
COINPOTHBIICHUE. Y IEIbHOE CONIPOTUBIIEHUE"
64 Pemenne 3amau no teme "3akon Oma" 1
65 [TocnenoBarenpHOE U TApAIIIEIEHOE 1 https://m.eds00.ru/HJ9903493
COEZIMHEHUS POBOJIHUKOB
JlaboparopHas pabota "IIpoBepka npaBuna
66 CTOIKCHI HAIPIKCHHH U 1 https://m.eds00.ru/VQ3VYPOT8
MOCJIEI0BATEIbHOM COCTMHEHNUH IBYX
pe3uctopon"
Pemienue 3a1au mo teme
67 "I[TocnenoBarenbHOE U MAPATIICIHHOE 1
COEIMHEHUS IPOBOIHUKOB"
68 JlabopatopHas padora "IIpoBepka mpasuiia 1 https://m.edsoo.ru/DPAXG8PZ]
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https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ

69

JUIsL CHJIBI TOKA IIPU NapajieIbHOM
COEJIMHEHUH PE3UCTOPOB"

Pemenue 3ana4 Ha npumeHeHue 3akoHa Oma
JUIs Pa3JIMYHOTO COEIUHEHUSI TIPOBOHUKOB

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

70

OJIC 1 BHyTpEeHHEE COPOTUBIICHUE
MCTOYHMKA TOKA. 3akoH OMa JiJ1sl TOJIHOU
enu

71

Pemenue 3anau no teme "IJ1C, BHyTpeHHEE
COIPOTHBJIEHUE UCTOYHMKA TOKA. 3akoH OMa
U1 TIOJIHOU 1enu"

72

JlaboparopHnas pabota "Onpenenenue I/1C
¥ BHYTPEHHETO CONPOTUBJICHHSI HCTOYHUKA
ToKa"

73

[IpaBuna Kupxroda

74

75

76

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydyeHue BOJIbT-
aMIIepHBIX XapaKTePUCTUK HEITMHEHHBIX
3JIEMEHTOB"

PaGora snexrpuyeckoro Toka. MOIIHOCTh
3JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/40AI1XYN3H

77

78

JlaGopatopHas pabota "OnpezneneHue
pabOThl ¥ MOIIIHOCTH 3JIEKTPUYECKOr0 TOKa"
3axoH xoynsa-Jlenua. [lorpedurenu
aNeKTprueckoro Toka. Koporkoe 3ambikanue

https://m.edsoo.ru/VR92V8JHA

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

79

80

VYpoxk-koHpepennus "OO0bsicHeHNE U
NPUHIUI JSHCTBUS JOMAITHUX
3JIEKTpOHArpeBaTeNIbHbIX MPHOOpOB"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DnexTpuueckue 3apsaabl. 3apsHLKEHHBIE Tela
" X B3auMmoeiicTBus. IlocToIHHBIN
ANEKTPUYECKUI TOK"
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https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM

KonrtponbHas pabora 1mo reme
"DnekTpuuecKkue 3apsabl. 3apsLKEHHbBIC Tela

81 . . 1
U ux B3aumojeiicTBus. [locTosHHbII
ANEKTPUUECKUN TOK"

82 ITocTrosHHBIE MarHUTBI. MarHuTHOE MOJIE hitps://m.edsoo.ru/KL1ZHIKOF
3eMJIM 1 €ro 3Ha4YCeHUE ISl )KM3HU Ha 3emiie
VYpoxk-uccienoanue "M3yuenue

83 MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB https://m.eds00.ru/1GL7RIOOR
IpU UX O0BbETMHEHUH U Pa3JIelIeHUN.
Busyanu3zanus mosst HOCTOSHHBIX MarHUTOB"

84 Onrr Sperenia. Marurnoe nose https://m.eds00.ru/R3IXXJCRVK
AIEKTPUUYECKOTO TOKA
OnbiT AMriepa. MarHuTHOE 1oJie KaTyIIKH ¢

85 TOKOM. [IpMeHeHne 31eKTpOMaruuToB B https://m.edsoo.ru/PC1DMV4I1D
TEXHHUKE

g =~ C'WiaAmnepau ompenencue o8 https://m.edso0.ru/KG8XDIUWD
HaIpaBICHUS

87 Pemenue 3amgau no reme "Cuna Amnepa u
omnpeneneHue e€ HanpaBiaeHUs"
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

88 Hcnonb30BaHuEe IIEKTPOABUTATETIEN B https://m.edsoo.ru/7VYQQODMEN
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

89 Bcepoccuiickas npoBepouHas paboTa

90 Bcepoccuiickas mpoBepouHas paboTa 1

91 JlaGopaTtophast paborta "M3yuenue aeicTBus
MarHUTHOTO TOJIsl Ha MMPOBOJIHUK C TOKOM"

92 VYpok-koHpepennus "[IpakTruueckoe
MPUMEHEHHUE AIEKTPOoBUraTenei"

93 JlaGopatopHas pabora "KoHcTpynupoBaHue u
n3ydeHue paboThl dIEKTPOABUTATENSA"

94 JlaboparopHas padota "M3mepenne KI1J]
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https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN

3JIEKTPOJIBUTATEIbHON YCTaHOBKU"

95

96

97

98

OmnbiThl Papajes. 3aKOH JIEKTPOMarHuTHOM
unaykuuu. [Ipasumno Jlenna

Ypoxk-uccnenosanue "Hccnegopanue
U3MCHCHHU 3HAUYCHUS M HATIPABJICHUS
MHAYKIIMOHHOTO TOKa"

Pemenue 3agau o teme "3akoH
AJIEKTPOMArHUTHOM MHIyKIMH. [IpaBuiio
Jlenna"

OnektporeHeparop. CrocoObl MOTydeHUs
AJIEKTPOIHEPTUU

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

99

Ypok-koH(pepeHIus "DIeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTHUU.
[Ipo6ems! sxonoruu. TormuBHbIE
3JIEMEHTHI U JIEKTpOMOOHIn"

100

101

KonTponbhas pabota "DneKTpOMarHUTHHIE
sBICHUS"

Pa6ota c Texkctamu o Teme "TernoBsie
sIBJICHUS"

https://m.edso0.ru/4B8GKYQ1X

102

PaGora ¢ Texctamu 1o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela
M UX B3auMoaeHcTBue"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

22.5
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https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/4B8GKYQ1X

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIE
n/n Tema ypoxa Bcero Konrpoabipie  Ipakruueckue I/I3§‘leHHﬂ oﬁp:3oq|;I;Teﬂbnme
padoThI padoThI pecypes
Mexanunueckoe aBrkeHue. MarepuanbHas
1 Touka. CriocoObl OMUCAHMSI MEXaHUYIECKOTO 1
JIBUKCHUS
9 Cuctema orcuera. OTHOCUTEIIBHOCTD 1
MEXaHUYECKOTO JIBHKEHUS
3 BexTopHbIe BeIHMUMHBI, ONIEpallid C 1
BEKTOpPAMHU, ITPOCKIIUN BEKTOPOB
4 Panunyc-BekTop MaTepualibHON TOYKH, 1
nepeMenieHe Ha TNIOCKOCTH
5) PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1
6 Pemenue 3amgau o teme "PaBHOMepHOE 1
MPSIMOJIMHETHOE ABUKEHUE"
HepaBHoMepHOE NPpSMOIUHENHOE IBUKEHUE.
7 Cpenssisi © MTHOBEHHAs CKOPOCTh TeJla U 1
HEPaBHOMEPHOM JABH)KEHUU
JlaGopaTtopHast pabota "Onpeznenenue
8 CpEeIHEN CKOPOCTH CKOIbKEHUS 6prc1<a W 1 1
JIBIDKECHUSI IIapUKa 110 HAKJIOHHOM
MJIOCKOCTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1
JIBIOKEHUE. Y CKOpEHUE
CKopoCTh PaBHOYCKOPEHHOTO
10 npsMOJIMHEHHOTO BMKeHus. [ paduk 1
CKOPOCTH
11 Pemenue 3amau mo reme "CropocThb 1

PaBHOYCKOPEHHOT'O MPSMOJIMHENHOTO

61




nBmxeHus"

12

13

14

15

[lepemetnieHue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

JlaboparopHas pabota "OnpeneneHue
YCKOPEHUs Tella MPU PaBHOYCKOPEHHOM
IBWKEHUU 10 HAKJIOHHON IIOCKOCTH"

Pemenue 3anau no teme "llepemenienue npu

PaBHOYCKOPEHHOM IPSMOTMHEHHOM
nBHKeHun"

JlaGopaTtopnast pabora "HccnenoBanue
3aBUCHUMOCTH MYTH OT BPEMEHHU MIPU
PaBHOYCKOPCHHOM JIBFDKCHUU 0€3
HayaJbHOU CKOPOCTH"

16

I'padmueckas uHTEpIIpETaLIs YCKOPEHUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
IIEpEMEIICHUS IS IPSIMOJIMHENHOTO
JBHKECHHUS

17

18

Pemenue 3amau o teme "I 'padudeckas
WHTEpIpETAIHs YCKOPEHHUs, CKOPOCTH,
MPOMIEHHOTO MYTH U MEPEMEILIEHUS 11
MPSIMOJIMHEHOTO JIBY>KEHUS"

Yckopenue cBo001HOTO TafeHus. OMbIThI
lanunes

19

20

Pewenue 3agau no reme "Yckopenue
¢BOOOIHOTO MmazeHnsa"

JIBrkeHHE Tena, OPOIIEHHOTO IO YTIIOM K
TOPU3OHTY

21

Pemenne 3agau o teme "JIBmkeHue Tena,
OpOIIECHHOTO MO/ YIJIOM K TOPU30HTY"

22

JlaGopatopHas pabota "HccnenoBanue
JBUKEHHS TeJa, OPOIIEHHOT 0 TIOJT YIJIOM K
rOpU30HTY"
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Pemenwne 3agau mo Teme "JIBkeHHE O

23 JEHCTBUEM YCKOPEHHUS CBOOOIHOTO 1
naaeHusa"

24 JIBI>KEHHE 110 OKPYKHOCTH 1

o5 JIuneliHas U yriaoBasi CKOPOCTb, IIEPUOA U 1
4acTtoTa

26 CKOpoCTb U YyCKOpPEHHE MPH IBHKEHUU 110 1
OKPY>KHOCTH

27 Pemienue 3a15:c1q o Teme " JIBikeHue mo 1
OKPYKHOCTHU
Ypok-koH(pepennus "PacnioznaBanue u

28 NPUOJIMKEHHOE OMMKMCAHKUE PA3JINYHBIX BHJIOB 1
MEXaHUYECKOTO JBUKEHUS"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

29 "MexaHn4ecKoe IBUXEHUE U CIIOCOOBI €T0 1
onucanus"
KonTtponpsHast padbora o Teme

30 "MexaHU4YeCcKOe TBUKEHHE U CITIOCOOBI €ro 1
onucanus"

31 ITepssiii 3akoH HeroToHa. BekTop cuibl 1

32 Bropoii 3akon HeroTona. 1
PaBHOelicTBYIOIIASA CHITa

33 Tperuii 3akoH Herorona. Cynepno3unus cun 1

34 Cuna ynpyroctu. 3akoH ['yka 1

35 Pemenue 3anau no teme "Cuna ynpyrocru" 1
JlaGopaTtopHast pabota "HcciaenoBanue

36 3aBHCHMOCTH CHJIBL YIIPYTOCTH, 1
BO3HHKAIOIIEH B MPYXHHE, OT CTENICHH
neGopMaluu npyxHuHbI"

37 Cuna tpenus. Koapdunment tpenns

38 JlaboparopHas padota "OnpeneneHue 1
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Kod(uImeHTa TpeHM CKOJIbKCHHS"

JlaGopaTtopHast pabota "HcciaenoBanue

39 3aBHCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHHS OT 1
CUJIbl HOPMAJIBHOTO J1aBJICHUS "

40 I[BE/I}KCHI/IG TeJ 10 OKPY>KHOCTH O] 1
JIEHCTBUEM HECKOJIBKUX CHII

41 3akoH bepHymu u noxbEMHas cujia Kpblia 1
Ypok-koupepennus "CoBpeMeHHbIE
JIeTaTeNbHBIC aIllapaThl, Cy/a Ha MOBOIHBIX

42 KPBUIbSIX, aHTUKPBLJIO Ha CKOPOCTHBIX 1
aBTOMOOWIAX. JIBHKEHHUE MOe3/1a HA
MarHuTHOM mojyuke"

43 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO 1
TATOTEHUS

44 JIBuKeHHe Tel BOKPYT TPAaBUTAIMOHHOTO 1
uentpa. [lepas kocMuyeckast CKOpoCTh

45 HeecomocTs u nieperpysku 1

46 PaBHOBECHE MaTepHAIBHOM TOUYKMU. 1
AOCOIIOTHO TBEPIOE TEIIO

47 MowmenT cunsl. [IpaBuino MomMeHTOB 1

48 Ypok-uccienoBaHue "Ol"I'peI[eJ'IeHI/Ie LIEHTpa 1
TSOKECTU Pa3TUYHBIX TEJ
Nmnynsc Tena. 3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u HEynpyroe 1
B3aUMOJICUCTBUE

50 3aKOHBI U3MEHEHUS ¥ COXPAHEHHs HMITYIIbCa

51 PeakTnBHOE OBIKEHIE 1

52 Pemenne 3agau no reme "3akoH COXpaHEHUS 1
uMITysbca. PeaktuBHoe nBmkeHne"

53 Mexannueckas paboTa ¥ MOIITHOCTh 1

64




54

55

Pabota cuiibl TSXKECTH, CUJIbI YIIPYTOCTU U
CHUJIbI TPEHUS

JlaboparopHnas pabota "OnpeneneHue
paboThI CHIIBI TPEHHS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATBHON
MMOBEPXHOCTH"

56

57

CBs13b 5HEPTHH U pabOTHI

JlaboparopHas pabota "OnpeneneHue
paboThI CHIIBI YIIPYTOCTH TP MOABEME Ipy3a
C WCTIOJIH30BAaHUEM HETIOABIKHOTO U
[MOABWYKHOTO OJIOKOB"

58
59

[ToreHunaneHas sHEprus

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

60

3aKOH W3MEHEHHUS U COXPAaHEHUs
MEXaHWYECKOH YHEPTHH

61

Pemenue 3amau no teMe "3aKOHEI
W3MEHEHUS U COXPAHEHUSI MEXaHUYECKON
sHeprun"

62

63

[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
"B3aumopeiicTBue Tea. 3aKoHbl COXpaHeHus "
KonTposabnas pabora no teme

"B3aumopeiicTBue Ten. 3akOHbI cOXpaHeHus "

64

Koneb6arensHoe nBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoseOaHUil: mepuo,
4acToTa, aMIUIUTYAA

65

MaremMaTnuecKkuil ¥ NPy KUHHBIN MassTHUKH.
JlaGopatopHas pabota "HccnenoBanue
3aBHCHMOCTH IepHoJia KojiebaHuii rpy3a Ha
HUTH OT JJIWHBI HUTH"

0.5

66

JlaGopatopHas pabota "HccnenoBanue
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3aBUCHMOCTH TIEpHOJia KOJIeOaH
IPYXKMHHOI'O MasiTHUKA OT Macchl rpysa”

67 lapmonmnyeckue KonedaHus

68 JlaGopaTtopHas pabora "M3mepenne
YCKOpEeHUsi CBOOOHOTO NaieHus"

69 3aryxaromue Konebanus. BeiHyX1eHHbIE
Kosebanus. Pezonanc

70 [IpeBparenue sHepruu npu KoiedaTeIbHOM
JBAKCHUHT
VYpoxk-uccnenosanue "[Ipoepka

71 HE3aBUCUMOCTH TIEepHo/ia KoseOaHuii rpysa,
MOJIBELIICHHOTO K JIEHTE, OT Macchl rpy3a"

79 MexaHuuecKkre BOJIHBI: MPOJIOJIbHBIE U
MOTIEPEYHBIE

73 CaoiicTBa MEXaHUYECKUX BOJIH. JlyinHA
BOJIHBI 1 CKOPOCTH €€ pacipOCTpaHeHus
Ypok-uccnenosanue "HabmroaeHue

74 uHTepdepeHIuy U AUGPaKIvd BOJIH Ha
MOBEPXHOCTU BOJBI"

75 Ypok-koHpepenmus "MexaHUYecKrue BOTHBI
B TBEpOoM Tene. CelicMuieckre BOTHBI"

76 3Byk. PacnipocTpaneHue u oTpakeHHe 3ByKa

77 Pemenue 3amau mo reme "3ByK"
Ypok-uccnenoBanue "IKCIEPUMEHTAIBHOE

78 OTpeJIeJICHUE TPAHUIl YACTOTHI CIBIIITUMBIX
3BYKOBBIX KoJiebaHuii"

79 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30oHaHC.

80 VYpoxk-uccnenosanne "HaGmronenue n
00BsICHEHUE aKyCTUYECKOTO pe3oHaHca"

81 Nudpa3zByk u ynerpazByk. Kondepenius

66




"Hcnonb30BaHuE yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSX"

DJIEKTPOMArHUTHOE MOJIE U

82 3JIEKTPOMArHUTHbIE BOJIHBI

83 CBolicTBa AJIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "lkana

84 3JIEKTPOMArHUTHBIX BOJIH. I/ICHOJ'IL3OBUaHI/Ie
AJIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM
cBsa3u. Pagnomokanust. Kocmuueckas cBs3b "

85 Pemenue 3agau Ha ONPE/EINEHHE HaCTOTEI
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DneKTpOMarHuTHas IPUPO/Ia CBETA.
CxopocTh cBeTa

87 BosHOBEIE cBOliCTBA CBeTa: MHTEP(HEPCHITHS
U audpakius

88 JlyueBast MoJieNb CBETa U TeOMETpUYecKas
onTuka. MictouHuku cBera

89 [IpssMonuHENHOE pacIpOCTPaHEHHE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cBeta. [lmockoe 3epkaio

91 [TocTpoenue nuzobpaxeHui,
c(hOpPMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomienue cBeta. 3aKOH MPEIIOMIICHUS
cgeta. [lonHoe oTpakeHue cBeTa.
JlaboparopHnas pabota "HccrnenoBanue

93 3aBUCUMOCTH yIJIa MPEJIOMJICHHS OT yria
MaJICHUsI CBETOBOTO JTyya Ha TPAHHMIIE
«BO3IYX-CTEKIIO»"

94 Ypok-uccienoBanue ':'AHaJ'II/IS 1 00BSICHEHHE
ONTHUYECKOTO MHUpaXKa

95 Ypok-koH(pepentus "Vcnons30Banne
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MOJITHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

96 Jlun3a, X0 Jy4el B IMH3E

97 ®dopmya TOHKOM JIUH3BI
JlaboparopHas pabota "OnpeneneHue

98 (OKYCHOTO PaCCTOSIHHS M ONITUYECKON CHUITBI
cobuparoiei TuH3b1"

99 [Momyuenne n300pa>keHMiA ¢ TOMOIIBIO
coOMparoIel 1 pacCEUBAIOIICH JTUH3
Ypok-koHpepennus "[Ipunnmn neiicTBus

100 ONTUYECKUX NMPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poToanmapar)"

101 ['ma3 xak onruueckas cucrema.
ban3opykocTh U 1a1bHO30PKOCTb
Paznoxenue 6enoro ceera B ciekTp. OIBITHI

102 Herorona. CrojkeHue CrieKTpajJbHBIX [[BETOB.
Hucnepcus cBera
VYpok-npaktukym "Habmtonenue u

103 00BSICHEHUE OTBITOB IO PA3JIOKEHUIO Oe10ro
cBeTa B cekTp. [lonyuenue Genoro 1sera
IIPU CJI0’KEHUH 1IBETOB"

104 OmneiTel Pezepdopaa u rmiianerapHas Mojiesb
aToma

105 IToctynatel bopa. Monens aroma bopa.
Hcnyckanue v IOTJIOIEHHE CBETa aTOMOM.

106 KBanTsl. JInHelyaTbie crieKTpel
VYpoxk-nipaktukyMm "HalOmroaeHue CrutonHbIx

107 Y JINHENYATbhIX CIIEKTPOB U3JIY4YEHHUS U
WCITyCKaHus"

108 PanuoaktuBHOCTH. Anb(da-, 6eTa- 1 ramma-

H3JTYyUCHUSA
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Ctpoenue atomHoro siapa. Hykionnas

109
MO/IeJIb aTOMHOTO Si[pa

110 PannoaktuBHbIe npeBpanienus. M30Tomnsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiictBue

112 PaaMOAKTUBHBIX M3TyYCHU Ha KUBBIC
OpraHU3MBbI. 3alllUTa OT PAIUOAKTUBHOTO
n3aydyeHus"

113 SnepHble peakuuu. 3aKOHbI COXPAHCHHS
3apsiZIOBOTO U MacCOBOTO YUCEI

114 DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b MacChI
W DHEPTUHU

115 Pemenue 3amau o reme "SnepHeie peakiuu.
OHeprus cBs3u"

116 Peakiiuu cuHTE3a M IETICHUS SEP.
Ucrounuku sueprun CosHIa U 3BE3]T
Ypoxk-koudpepenuus "SnepHas sJHepreTHKa.

117 DKONOrHYECKHe MPOOIEMBI S1ePHOM
SHEpreTuKu"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEMe

118 "Konebanus u BoiaHbL. CBETOBEIC U
KBAHTOBBIE SIBICHUA"

119 Kontponbnas padota o teme "Konebanus u
BOJIHBI. CBETOBBIC U KBAHTOBEIC SIBJICHUS"

120 '1')€HICHI/I6 pAaCUYETHBIX 110 TEME

Mexanudeckoe aBuxKeHue"

121 PemeHI/Ie:‘pacquHwi Y KaUeCTBEHHBIX 3a7a4
o teme "B3aumoneiictBue ten"

Pemenue pacyeTHBIX U KAY€CTBEHHBIX 3a/1a4

122 110 TeMe "3aKOHBI COXPAHEHUSI YHEPTUU U

UMITyJbCca"
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JlaGopaTopHbie pabOTHI 110 TEME

123 " " 1 1
MexaHnunueckoe OBIMKEHUE
24 JlaboparopHbie pabOTHI IO TEME 1 1
1 "Bzaumonencrtue tea"
125 JlaGopaTtopHslie paboTsl 1o Teme "[IpocThie 1 1
MEXaHU3MBI"
196 Pemnienne pacueTHBIX M KAYECTBEHHBIX 3aja4 1
o Teme "TeroBbie ponecch”
Pemenue pacueTHbIX 1 KaUeCTBEHHBIX 3a/1a4
127 i " 1
o teme "BiaxHocTh
Pemenue pacueTHbIX 1 KaUeCTBEHHBIX 3a/1a4
128 " o 1
o teme "KIIJ] TennoBbIx aBUraTeneu
Pemenne pacueTHbIX 1 KQUECTBEHHBIX 3a1a4
129 1
o TeMe "3aK0HBI HOCTOSIHHOI'O TOKA"
Pemenue pacueTHbIX 1 KaUeCTBEHHBIX 3a/1a4
130 i " 1
o Teme "KIIJI asexkTpoycTaHOBOK
131 JlaboparopHbie pabOTHI 110 TeMe ""3aKOHBI 1
IMOCTOSIHHOTO TOKa"
132 JlaGopatopHsbie paboThl 1o Teme "CBeToBbIe 1
saBieHus"
133 Pabora ¢ Tekcramu o TeMe "3aKOHEI 1
COXpaHEHUs B MEXaHHUKe"
134 Pabora ¢ Tekcramu o teme "Konebanus u 1
BOJIHBI"
135 Pabora ¢ Texcramu o Teme "CBETOBEIE 1
sBiieHUA"
136 Pabora ¢ Tekcramu o teme "KBanroBsas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 24.5
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MMPOBEPSAEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM OBPA3OBATEJILHON TPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUSA
7 KUIIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOT0 00111er0
NMPoBePSIEMOro
o0pa3oBaHus
pe3yJbTara
1.1 UCIIOJIb30BaTh U3YUEHHBIC TOHITHS
19 pa3inyaTth SIBJICHUS 1O OMHCAHHMIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE (U3NYECKOe
SIBJICHUE
pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (U3UYECKUX SBICHHUH B OKpPY)KAIOIIEM MHpE, B TOM uucie (PU3NYECKUE SIBICHUS B
1.3 MPHUPOJIC, TIPU STOM NEPEBOANTH MPAKTHYCCKYIO 33/1a4y B Y4EOHYIO, BBIJCIATh CYIIICCTBCHHBIE CBOMCTBA (MIpU3HAKK) (PU3MUECKHX
SIBIICHUI
ONKCHIBATh M3YYEHHBbIE CBOWCTBA Tel M (U3UYECKUE SIBIICHUS, UCHOJb3ysd (U3NYECKUE BEIMYMHBI, MPU OMHCAHUU IMPABHIBHO
14 TPAKTOBATh (PU3WYCCKUI CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAUCHUS W CIUHHIBI (DU3MYECKUX BEIMYMH, HAXOIHUTH
' dbopMyIibl, CBA3BIBAIOLINE JAaHHYIO0 (PU3MUYECKYIO BETUYUHY C IPYTUMH BETUYMHAMU, CTPOUTH TPaPUKU U3YyYCHHBIX 3aBHCUMOCTEH
(UBUYECKUX BETUYUH
15 XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKHUE SBICHUS U MPOIECCHI, UCTIONB3Yysl U3YUCHHBIE 3aKOHBI, TIPU ATOM JaBaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MAaTEMATHUYECKOE BhIPAKEHUE
O0BSACHATH (PU3MUECKUE SIBIICHUS, TPOILIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE CUTYaIil IPAKTHKO-OPUEHTHPOBAHHOTO
1.6 XapakTepa: BBISBJIATH MPHYNHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 1 — 2 JIOTMYECKUX MIaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBIECHUHN, PU3NUECKHX 3aKOHA WM 3aKOHOMEPHOCTH
pelmiaTe pacy€THbIe 3a1a4i B | — 2 MeHCTBUS, UCMOB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBaIOIIHE (DU3HMUECKHUE BEIMUYMHBI: HA OCHOBE
17 aHaJM3a yCIOBUS 3aJa4M 3alUChIBAaTh KPATKOE yCIOBUE, MOJCTABIATh (U3HMUECKUE BEIUYUHBI B (DOPMYJIbI U MIPOBOJAUTH PACUETHI,
' HAXOJWTh CIPAaBOYHbIC JaHHBIC, HEOOXOMUMBIC NJSl PEIICHUs 3a/]ay, OIECHHUBATHh PEATHUCTUYHOCTh MOIYYCHHOU (U3UUIECKOM
BEITUYNHBI
pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIU (PU3UIECKHX METOAOB, B OMUCAHUH WCCIIECIOBAHUS BBIACISATH
1.8 MIPOBEPSIEMOE TPEIOIOKEHNE (TUTIOTE3Y), pa3indaTh U WHTEPIPETUPOBATH MOJYyYEHHBIN PE3yIbTaT, HAXOIUTh OIIMOKU B XOJIe
OMBITA, JIEJIATh BHIBOJIBI 110 €r0 pe3yjbTaTam
1.9 MPOBOAMTH OTBITHI MO HAONMIONECHUIO (DU3MUECKUX SIBICHUN WM (U3NYECKUX CBOUCTB Ten: (GOpMYyIUPOBATH MPOBEPsieMbIE
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IMPECAIIO0JIOXKCHU A, CO6I/IpaTB YCTaAaHOBKY M3 ITPEATIOKEHHOT'O O60py,I[OBaHI/I${, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMYJ'II/IPOBaTB BBIBOJbI

1.10

111

BBINOJIHATh NPSIMbIE MU3MEPEHMs C MCIIOJIb30BAaHHEM aHAJOIOBBIX M LU(POBBIX MPUOOPOB, 3alUCHIBATh MOKAa3aHUS MPUOOPOB C
y4€TOM 33JaHHOM aOCOJIFOTHOW MOTPEIIHOCTHA U3MEPEHUI

IPOBOJIUTH HCCIEIOBAaHUE 3aBHCHUMOCTH OJHOW (PMU3NYECKON BETUYMHBI OT JPYrod C HMCIOJIb30BAaHHEM MPSIMbBIX H3MEPEHHUH,
y4acTBOBaTh B INIAHUPOBAHUU YU4E€OHOI'O UCCIIEI0BAaHUs, COOMpPATh YCTAHOBKY U BBIIOJIHITH U3MEPEHHUsI, CIeAys IPEII0KEHHOMY
iany, GUKCUPOBATh PE3YNIbTAThl MOJTYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIWYHMH B BUJAE NPEIOKEHHBIX TAOIHUIl U TPadHKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIECIOBAHMS

1.12
1.13

1.14

IPOBOANTH KOCBEHHBIE M3MEPEHUs (U3MUECKUX BEIMYHMH, CIEAYS MPEUIOKCHHOW WHCTPYKIMU: NPU BBHINOJIHEHHH W3MEPEHUIN
CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTAHOBKY U BBIYUCJIATH 3HAYCHHUC WCKOMOM BEITUUMHBI

coOIIIOIaTh MpaBHJIa TEXHUKH OE€30MTaCHOCTH MIPH paboTe ¢ J1a00paTOpHBIM 000pyI0BaHUEM

yKa3bIBaTh INPHHIUIBGI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB, XapaKTepHU30BaTh MPHUHIMIIEI JEHCTBUS H3yYEHHBIX
nprOOpPOB M TEXHHUYECKUX YCTPOHCTB C IMOMOIIBIO HMX OMHCAHUS, HMCIONB3YSl 3HAHHMS O CBOMCTBAaX (DU3MYECKUX SIBICHUHA WU
HEeoOX0oauMBbIe PU3MYECKUE 3aKOHBI K 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH MPUMEPHl (HAXOAUTh HWHGOPMALMIO O MpHUMepax) MPAKTUYECKOTO HCMOJIb30BaHUA (U3NYECKUX 3HAHUUA B
MOBCEAHEBHON JKM3HHM JUIS OOECreYeHus: Oe30MacHOCTH MpH OOpalieHHuH C TpUOOpaMH MW TEXHUYECKHMHU YCTPOWCTBAMH,
COXPaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBECHHS B OKPY>KaIOIIel cpese

1.16

OCYILECTBIIATH OTOOP UCTOUHUKOB MH(pOpPMALUU B ceTH MIHTEpHET B COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3alIPOCOM, Ha OCHOBE
UMEIOUINXCS 3HAHUW U MyTEM CpaBHEHMS Pa3IMYHBIX UCTOUYHMKOB BBIIENSTH MH(OpPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUUBON
WJIA MOXeET OBITh HEJJOCTOBEPHOM

1.17

UCIMOJIb30BaTh MPU BHINOJIHEHUM Y4eOHBIX 3aJaHUN HAYYHONOIYJSPHYIO JIUTEPaTypy (PU3MUECKOrO COJEpKaHHs, CIPaBOYHBIE
MaTepuaibl, pecypchl cetu VHTepHeT, BIaaeTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUChMEHHbIE U YCTHBIE COOOIIEHHSI Ha OCHOBE 2 — 3 MCTOYHUKOB MHPOpPMALUU (HU3NIECKOTO
CoJIep’KaHus, B TOM 4YHcJie MyOJUYHO JielaTh KpaTKue COOOIICHHsS O pe3yibTaTaX MPOEKTOB WM yYEOHBIX MCCIENOBaHWM, Mpu
9TOM I'PaMOTHO HMCII0JIb30BaTh 3Y4YE€HHBIN MOHATUHHBIN anmnapar Kypca pU3UKH, CONPOBOXK/IATh BHICTYINICHHE TPE3eHTaIen

1.19

IIPY BHITIOJHEHUH YU4EOHBIX NMPOEKTOB M MCCIEAOBAHUN pacIpenessaTh 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUU C MTOCTABIEHHBIMU
3aJauaMy, CIEAUTh 3a BBINOJHEHHEM IUIaHa JEHCTBHM, aJeKBAaTHO OIIEHHWBAaTh COOCTBEHHBIM BKJaJ B JAEATEIBHOCTH T'PYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIINX
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8 KVIACC

Kon . .
T IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero
T o0pa3oBaHust
1.1 UCIIOJIb30BaTh MOHATUS
19 pa3ianyaTth SBJICHUS 1O OMHCAHMIO UX XapaKTEPHBIX CBOWMCTB M HAa OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOe
' SIBIICHUE
aCIO3HABaTh MPOSIBJICHUE W3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXAIOIIEM MHpPE, B TOM 4YHUCiIEe (U3UYECKUE SIBICHHUS B
b
1.3 IpUPOJIe, IPU STOM NEPEBOAUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3HUECKUX
SIBIICHUI
OMKCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PM3MUECKUE SBIICHUS, UCHONB3Ys (M3MUECKHUE BEIUYHMHBI, MPU OMHCAHUM MPABUIHHO
14 TPAKTOBATh (PU3UUCCKHI CMBICI UCIIOJIB3YEMBIX BEIMYMH, 0003HAYCHUS U SAWHHIIBI (U3NUYSCKUX BEIUYMH, HAXOIUTh (POPMYJIBI,
' CBS3BIBAIOIIME JAaHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TpaUKH H3YYEHHBIX 3aBUCHMOCTEH
(UBUYECKUX BEITUYUH
15 XapaKTepU30BaTh CBOMCTBA TeN, GU3HUYCSCKUE SBJICHUS M MIPOIECCHI, HCIIOJIB3Ysl N3YUYECHHBIC 3aKOHBI, TIPU 3TOM JaBaTh CJIOBECHYIO
' (GbopMyITHUPOBKY 3aKOHA U 3alIMCHIBATh €M0 MATEMATHUECKOE BhIPAKEHUE
OOBSACHATH (PU3MYECKUE MPOLIECChl M CBOMCTBA Tel, B TOM YHCIE W B KOHTEKCTE CHUTYyalllil MPaKTHUKO-OPUEHTHUPOBAHHOTO
1.6 XapakTepa: BBIBISITh MPUIHMHHO-CIICJCTBCHHBIC CBS3HM, CTPOUTH OOBSCHEHWE M3 | — 2 JIOTMYECKWX IIaroB ¢ momompio 1 — 2
W3YYEHHBIX CBOMCTB (U3NYECKUX SBICHUH, PU3NIECKIX 3aKOHA UM 3aKOHOMEPHOCTH
peliaTe pacy€THbIe 3a/1a4u B 2 — 3 MEHCTBUS, UCIONB3YS 3aKOHBI U (POPMYIIBI, CBS3bIBaIOIINE (DPU3UUYECKUE BEIMYMHBI: HA OCHOBE
17 aHaJn3a yCJIOBHS 3aJ]a4Ml 3alUChIBATh KPATKOE YCIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JUISl PEIICHU 3a/1a4d, BHIOMPATh 3aKOHBI U
' dbopMyIbl, HEOOXOAUMEBIE AMsl €€ pelIeHus, TPOBOJUTh PAacu€Thl U CPABHUBATH IMOJIYYEHHOE 3HAYCHHE (PU3UUECKOW BETUYMHBI C
W3BECTHBIMH JTAHHBIMH
18 pacrno3HaBaTh TPOOJIEMBbI, KOTOPhIE MOXHO PEUIUTh MPH MOMOIIU (PU3UIECKUX METOJOB, MCIIONB3YS OMHCAHUE HCCIIECIOBaHMUS,
' BBIJICNIATH MPOBEPSEMOE IIPEAINOII0KEHNE, OLIEHUBATh MTPABUIIbHOCTh NOPSAJIKA MPOBEEHUS UCCIEA0BaHMs, 1€J1aTh BHIBOJbI
19 MPOBOJIUTH OMBITHI IO HAOIIONECHWUI0 (PU3WUECKUX SBICHUA WM (U3HUECKUX CBOWCTB Tel: (OPMYIUPOBATH MPOBEPSEMbIE
' MIPEIOJIOKEHUSI, COOMPATh YCTAHOBKY M3 MIPEIOKEHHOTO 000PYAOBaHHUSI, OMIMCHIBATH X0/ ONBITA U (JOPMYITUPOBATEH BHIBOIBI
110 BBHITIOJHATh TPSIMbIE U3MEPEHHsI C HCIOJIb30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JATYUKOB (PU3NYECKUX BEIWYMH, CPAaBHUBATH
' pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM aO0COMIOTHOM MOTPENTHOCTH
111 MIPOBOJIUTh MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DU3WYECKON BETUYUMHBI OT JPYTOM C HCIOJIB30BAaHHUEM MPSMBIX H3MEPEHUM:

IJIAaHUPOBATb HCCICOOBAHHUC, CO6I/IpaTB YCTAHOBKY W BBIIIOJIHATE U3MCPCHUA, CICAYA NPCAJIOKCHHOMY IUIAHY, (I)I/IKCI/IPOBaTL
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PE3YIbTaThl HOHy‘lCHHOﬁ 3aBHCUMOCTH B BUJIC Ta6J'II/IH u rpa(i)I/IKOB, ACJIaTh BBIBOJEI 110 pE3yIbTaTaM UCCICOOBAHUA

1.12
1.13
1.14

IMPOBOAUTE KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHMH: INIaHUPOBATh U3MEPCHU, CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTaHOBKY,
(1 (913% HpeI[HO)KeHHOﬁ HHCTPYKIWHU, U BEIYUCIIATh 3HAYCHUC BCIIMYNHBI

coOJIIOIaTh MpaBHiIa TEXHUKH O€30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

XapaKTepU30BaTh MPUHLIUIBI AEUCTBUS U3YYECHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOW HA MX OMHCAHUS, UCIOIb3YS
3HaHUS O CBOMCTBAaX (PM3NUECKUX ABJICHUN U HEOOXOAUMBbIE (PU3MUYECKHE 3aKOHOMEPHOCTH

1.15

paciio3HaBaTh IPOCTBIC TEXHUYCCKUEC YCTpOﬁCTBa 1 UBMCPUTCIIBHBIC HpI/I60pr II0 CX€MaM M CXEMATHUYHBIM PUCYHKaM, COCTABJIATH
CXCEMbI JJICKTPHUYCCKUX HeHeﬁ C IOCJICOAOBATCIBHBIM M MApaJlJICJIbHBIM COCAUMHCHHUEM JJICMCHTOB, pa3jinyad YCJIOBHLIC
0003HaYEHH PJIEMEHTOB QJICKTPHUUYCCKUX ueneﬁ

1.16

1.17

1.18

1.19

1.20

NPUBOANUTH TpPHUMEPHl (HAXOIUTh HWHPOPMALMIO O TMpHMEpax) NPAKTUUYECKOTO WCIONb30BaHUS (U3NYECKHX 3HAHWUU B
IOBCEHEBHOM JKM3HM JuIs oOecriedeHusi O€30MacHOCTH MNpU OOpallleHMH ¢ OpubopaMu M TEXHUYECKMMHU YCTPOHCTBaMH,
COXPaHEHMsI 3/I0POBbsI U COOJIIOJJCHUS HOPM IKOJIOTHYECKOT0 ITOBEIEHUS B OKPYXKAIOLIEH cpele

OCYIIECCTBIISATh TIOMCK HH(OpMau (PU3NIECKOTO CONEpKaHUS B CeTH VIHTEpHET, Ha OCHOBE HWMECIONIMXCS 3HAHUUW U IyTEM
CpaBHEHMs [JONOJIHUTEIbHBIX HCTOYHUKOB BBLACIATh WHGOpPMALMIO, KOTOpas SIBISETCS MPOTUBOPEUUBOM UM MOXKET OBITh
HEJ0OCTOBEPHOMI

UCTIOJIB30BaTh MPH BBITIOJTHEHUH YYEOHBIX 3aJJaHWi HAYYHO-TIONYJSIPHYIO JIUTEPaTypy (DPU3MUYECKOTO COIEpIKaHUs, CIIPaBOYHBIC
MaTepHalbl, pecypcsl cetd MHTepHeT; BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpPATKHE YCTHBIE COOOIIEHUs, 0000mas MHPOPMALUIO W3 HECKOIBKUX HCTOYHHKOB
(buU3UYECKOTO cCoZiepKaHUs, B TOM YHCIe MyOIMYHO MPEACTABIATh Pe3yabTaThl MPOSKTHOM WK UCCIEA0BATEIbCKON IeATENHHOCTH,
MIPU DTOM I'PAMOTHO MCIIOJIb30BaTh U3YUCHHBIN MOHATUWHBIN anmapar Kypca (GU3uKH, COMPOBOKIATH BBICTYIIJICHUE TTPE3CHTAIUECH
MPU BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB M MCCIENOBAHUN (PU3MUECKUX TPOIECCOB pacCHpeleiaTh OOS3aHHOCTH B TpYyIIe B
COOTBETCTBUU C MOCTAaBICHHBIMHM 33Ja4aMH, CIIEIUTh 3a BBINOJHEHUEM IIJIaHA JEHCTBUHA U KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHUBAaTh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTh TPYIIBI, BBICTpAaUBAaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TMPOSIBISS
TOTOBHOCTD pa3peniaTh KOHPJIUKTHI
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9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPAMMbI OCHOBHOI'0 00111€T0
o0pa3oBaHus

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3inyaTth SABJICHUS IIO OIMMCAHHUIO HMX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX JdHHOC (bI/I?)I/I‘ICCKOG
SBJICHUC
Ppacrio3HaBaTb HNPOABICHUEC HM3YYCHHBIX (i)I/ISI/I‘-IeCKI/IX SIBIICHHI B OKpy’KaromeM MHpE, B TOM YHCIIC (1)I/I3I/II-IGCKI/Ie SBJICHUSA B

IpUPOJIe, IPU STOM NEPEBOAUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3HUECKUX
SIBJIEHUU

1.4

1.5

OIKCHIBATh W3YyUCHHBIC CBOMCTBA TeN M (PU3MUECKUE SIBJICHUS, MCIOIB3ys (PU3MUECKUE BEIUYMHBI, IIPU OMMCAHUH IPABHIBLHO
TPAKTOBATh (PU3UUCCKHI CMBICI UCIIOJIB3YEMBIX BEIMYMH, 0003HAYCHUS U SAWHHIIBI (U3NUYSCKUX BEIUYMH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYWHAMH, CTPOUTHh Tpa(uKH H3YYCHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTCPpHU30BaATh CBOMCTBA TCII, (1)I/I3I/I'~I€CKI/IC SABJICHUA U IIPOUCCCHI, UCIIOJIb3Yyd U3YYCHHLBIC 3aKOHBI, IIPXU 3TOM JaBaTh CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHA 1 3aIllMCbhIBATh €TI0 MATCMATHYCCKOC BbBIPAXKCHUC

1.6

OOBSICHATh (PU3MUECKHE MPOIlecChl M CBOMCTBA TN, B TOM YHUCIE U B KOHTEKCTE€ CHUTYyallMil NpPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBISABISATh MPUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 2 — 3 JIOTHYECKUX MIaroB ¢ MOMOINBIO0 2 — 3
U3YYEHHBIX CBOMCTB (PM3NYECKUX SIBICHUH, (PU3NUYECKHUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH

1.7

1.8

1.9

1.10

pewmiath pacy€THbIe 3a7a4yM (ONMUpArOLIUecs Ha CUCTeMy U3 2 — 3 ypaBHEHMH), UCIOJIB3YS 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOILUE
¢u3nveckre BENWYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJaull 3alMCHIBATh KPAaTKOE YCIOBUE, BBIBISTH HEJOCTAIOIINE HITH
U30BITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHBI U (POPMyINBl, HEOOXOMUMBIE Ui PELICHUs, MPOBOAUTH pacuéThl U OLIEHUBATh
PEATUCTUYHOCTb MOJTYYEHHOTO 3HaUSHHSI (PU3MUECKON BETMIUHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOYKHO PEUIMTH MPU TOMOIIN (H3MUECKUX METOJIOB, HCIIONB3YSl ONMHCAHHE HCCIIEAOBAHMS,
BBIJICJIATh TPOBEPsieMOE TPENIOI0KEHHEe, OLEHUBATh IMPaBWIBHOCTh TMOPSAJKA IMPOBEICHUS HCCIEOBaHUSA, JIeaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHUH U OMTBITOB

IPOBOJUTH OMBITHI 110 HAOMIOACHUIO (U3NYECKUX SBICHUN MM (PU3MUECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOUpATh YCTAaHOBKY
U3 U30BITOYHOTO HAOOpa 000pyI0OBaHNsI, OMTUCHIBATH XOJI OIBITA M €r0 Pe3yNIbTaThl, HOPMyITHUPOBATh BEIBOIBI

MIPOBOJUTH TPH HEOOXOTUMOCTH CEPHIO MPSMBIX U3MEPEHUH, Onpeernsis cpeHee 3HaUYeHHe W3MepsieMoil BelmnanHbI ((pokycHOe
paccTosiHUe coOuparoleit JIMH3bI), 000CHOBBIBATH BBIOOP CI1ocO0a M3MEpeHus (M3MEPUTEIHHOTO Mprodopa)

1.11

MMPOBOAWUTL MCCJICIOBAHUC 3aBHCUMOCTEM (I)I/I3I/I‘-IGCKI/IX BCJINYHUH C HCIHOJB30BAHUCM [IIPAMBIX HBMCpeHHﬁI IJIaHUPOBATb
75




1.12

1.13
1.14

UCCIICIOBAaHHUE, CAMOCTOSITEIILHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTATHI TOJTYYCHHOH 3aBUCUMOCTH (PHU3UYECKUX BEITHYUH
B BYIe Ta0IHMIM TpaHKOB, A€TaTh BEIBOAKI 110 pE3yJIbTaTaM HUCCIIEIOBAHUS

IPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMYMH: IJIAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATh U3MEPEHUS, CICNysl MPEIJIOKCHHON HHCTPYKIMH, BBIYUCIATH 3HAYCHUE BEJIWYMHBI M aHAIM3HPOBATH IMOJYYCHHBIC
pe3ynbTaThl ¢ YYETOM 3aJaHHOM TOTPEUIHOCTH U3MEPEHUN

coOroaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ T1abopaTOPHBIM 000PYIOBAHHEM

pa3inyaTh OCHOBHBIC NMPH3HAKU M3YYEHHBIX (PM3MUECKUX MOJEJCH: MarepuaibHas TOYKA, aOCONIOTHO TBEPIOE TEJIO, TOUCUHBIH
UCTOYHHUK CBETA, JIy4, TOHKas JINH3a, [JIAHETapHAs MOJIEeIh aTOMa, HYKJIOHHAsI MOJIE) b aTOMHOTO sIIpa

1.15

1.16

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOIl HA UX ONHUCAHUS, HUCIONb3YS
3HAHMS O CBOMCTBAX (PU3NYCCKUX SBIICHUN M HEOOXOMUMBIC (PHU3UIECKIEC 3aKOHOMEPHOCTH

HCIIOJIB30BAaTh CXEMbl M CXCMATHYHBIC PUCYHKH HU3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/IGOpOB n
TCXHOJIOTHYCCKUX MPOUECCOB IMPpHU PCIICHHUU y‘~I€6HO-HpaKTI/I‘-I€CKI/IX 3aaa4, ONTUYCCKHUE CXEMBI JJISA MMOCTPOCHUA H306pa)I(GHI/Iﬁ B
IIJIOCKOM 3CPKaJIC U 006Hpa10mel71 JIMH3C

1.17

OPUBOAUTH MpHUMEPbl (HAXOIUTh HUHPOPMALMIO O MpHUMEpax) INPAaKTUUYECKOrO UCMOIb30BaHUS (U3NYECKUX 3HAHUU B
MIOBCEHEBHOM JKM3HHM Ui oOecriedeHus: Oe30MacHOCTH MpH OOpalieHud ¢ MpuOopaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpPaHEHMsI 3/I0pOBbsI U COOJIIOJICHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKpYXKaoLIeH cpene

1.18

OCYIIECTBIISATh MOUCK HMH(popmanuu (U3MUECKOro coiepxaHus B ceTu MHTepHET, caMoCTOATeNbHO (OPMYIUPYys MOUCKOBBIM
3ampoc, HAXOAWTh MYTH ONpPENENICHUs JOCTOBEPHOCTU TIOJYYCHHOW WHGOPMAIMM Ha OCHOBE HMEIONIUXCS 3HAHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh NMPHU BBINOJIHEHUH YYEOHBIX 3aJJaHMH HAy4YHO-TIONMYJISIPHYIO JUTEpaTypy (PU3HUYECKOrO COJIEp:KaHus, CIpaBOYHbIE
MaTepuaibl, pecypchl cetu VHTepHeT; BiajeTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHNS HAa OCHOBE MH(POPMALUU M3 HECKOJIBKMX HMCTOUYHUKOB (PU3MUECKOTO
coJiep)KaHus, MyOIMYHO MPEACTaBIATh PE3YylbTAaThbl MPOEKTHOW WM HCCIIENOBATENbCKOM JAEATEIbHOCTH, MPU ITOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBINH MOHATUIHBIN ammaparT u3ydaeMoro pasjena (U3MKM M COMPOBOXIATh BBICTYIJICHHE NpE3CHTALUel
y4€TOM 0COOEHHOCTEN ayJTUTOPUU CBEPCTHUKOB

IpU BBIMOJHEHUH YYEOHBIX IPOEKTOB M HCCIIEAOBAHMM (PU3MUECKUX MPOIECCOB pacHpeAesTh OOsI3aHHOCTH B TpyIIe B
COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMH, CJEAUTh 3a BBIIOJHEHHEM IUIaHA JEUCTBUH U KOPPEKTUPOBATH €ro, aJleKBaTHO
OLICHUBaTh COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TPYIIBI, BBHICTpAaUBaThb KOMMYHMKATHBHOE B3aWMOJICHCTBHE, MPOSBIS
TOTOBHOCTb pa3peniaTb KOHQIUKTHI
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon
D Koa 31emenTa IIpoBepsiemble 31eMeHTHI COAEPKAHNUS
®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIIETO MUPA
11 ®uzuka — Hayka o mpupoje. SBnenus npupoabl. Ousnyueckue SBICHUS: MEXaHUUYECKUE, TEIUIOBbIE, AIEKTPUUYECKUE,
MarHuTHBIEC, CBETOBBIC, 3ByKOBBIC
12 Ouznyeckue BeNMMYUHBL M3Mepenune Qusndeckux BenuunH. Dusnmdeckue mnpuOOpsl. [lorpemHocTs HM3MepeHUi.
MesxyHapoiHasi CUCTEMA €TMHUIL
13 EctecTBeHHOHay4YHBIH METOJ TMO3HAHMS: HAONIOJEHHE, MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABMIKEHHE TUIIOTES,
1 AKCIIEPUMEHT 0 MPOBEPKE THIOTE3, 00BICHEHUE HAOIIO1aeMOTO SIBJICHUS
14 Onwucanne GpU3NUECKUX SBICHUHN C MOMOIIBIO MOJIENIEH
[TpakTiueckue pabOTHI:
— Hs3mepenue paccTosHUM.
1.5 — HM3mepenue o0bEMa KUIAKOCTH U TBEPIOTO TEa.
— Ormpenenenue pa3MepoB MaJIbIX TEI.
— H3mepenue Temneparypsl py MOMOIIH KUIKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJAEHU S O CTPOEHWU BEILIECTBA
2.1 CtpoeHue BemecTBa: arToMbl M MOJIEKYITBI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
29 JBwxkenue yactuil BemecTBa. CBsS3b CKOPOCTH JIBIDKEHHSI YacTHI[ C TeMmIiiepaTypoil. BpoyHOBckoe nBukeHue,
T dy3us
2.3 B3anmopeiicTBre yacTHI] BEIIECTBA: IPUTSHKEHNE U OTTAIKMBAHUE
2 24 ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTAUIMUECKHX) Tell. B3aumocBsi3b
MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[IpakTudeckue paboOTHI:
2.6 — OreHka guamMeTpa aToMa METOI0M PSIOB (C UCTIOIb30BaHueEM GoTorpaduii).
— OmnpITHI MO HAOTIOJEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
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— OnbIThI 10 OOHAPYKEHUIO JIEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanunueckoe 1BukeHue. PaBHOMepHOE U HEPAaBHOMEPHOE JIBUIKEHUE
3.2 Cxkopoctb. Cpenssisi CKOpOCTb IPU HEPABHOMEPHOM JABMKEHUU. Pacuér myTu U BpeMEHHU JBUKECHUS
33 SIBnenue uHepuuu. 3aK0H MHEpIUU. B3auMoeiicTBrUe Tell Kak MpUYrHA U3MEHEHUsI CKOPOCTH JIBIKEHUs Ten. Macca
KaK Mepa UHEPTHOCTH Tena
3.4 [TnotHOCTH BemecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHUIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. i3mMepeHue cuiibl ¢ TOMOLIbIO AMHAMOMETPA
3.7 SIBnenue Tarorenus u cuia TsoxecTu. Cuiia TSHKECTH Ha Ipyrux 1uiaHetax. Bec tena. HeBecomocTh
3.8 Cuna tpenus. TpeHue cKoabXeHUs U TpeHUE NoKos. TpeHue B IpupoJie U TEXHUKE
3.9 CrnoxeHne CuJil, HalpaBJICHHBIX 110 OJJHOM npsiMoii. PaBHO#EHCTBYIOIIAs CHIT
[IpakTuueckue paboOThI:
— OnmnpeneneHre CKOPOCTH PABHOMEPHOIO JABIDKEHUS (IIApHKa B IKUAKOCTHU, MOJENIU DIEKTPHUYECKOTO
aBTOMOOWJIS M TaK Jajee).
310 — Onmnpenenenue cpeHeN CKOPOCTH CKOJIbKEHUs OpycKa WK LIapuKa 10 HAaKJIOHHOW MJI0CKOCTH.
— Onmnpenenenue MIOTHOCTU TBEPIOTO TeNa.
— OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSKEHUS (JeopMaliuu) NPYKUHBI OT MPUITIOKEHHON CUIIBI.
— OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI TPEHHUS CKOJBXEHHS OT Beca Tela U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEN
311 CDI/‘IJ?,I/I‘IGCKI/IG SIBIIGHUSL B TIPUPOJIE: MPUMEPHI JABMXKEHUS C PA3JIMYHBIMU CKOPOCTSMHU B )KMBOW M HEKHUBOM MPHUPOJE,
JIEICTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHHuEeCKHEe yCTPONCTBA: AMHAMOMETP, IOIIIMITHUKI

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 Jasnenue TBEporo Tena. CriocoObl YMEHBIICHHS U YBEIUUSHUS JaBICHUS

4.2 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa, TeMIEpaTyphl

4.3 Ilepenaya naBieHust TBEPIBIMU TEJIAMH, )KUAKOCTAMM U Tazamu. 3akoH [lackans. [THeBMaTn4eckre MalmHbl

44 3aBUCUMOCTh JIaBJICHUS JKHAKOCTH OT TiyOuHbl. [wmapoctatmdeckuit mapagokc. CooOmiarommuecs COCY/Ibl.
I'mapaBnrueckue MEXaHU3MBbI

45 AtMocdepa 3emmu u atrmochepHoe naBieHue. [IpUYMHBI CYIIECTBOBAHUS BO3IYIIHOW 00omouku 3eMiu. OmbIT
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Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT BBICOTHI HaJl YPOBHEM MOPS

4.6 N3mepenne armocheproro nasnenus. [Ipubopsl a1 u3mMepeHus aTMOCHEPHOTO TaBICHUS
4.7 JleiicTBHE KUAKOCTU U Ta3a Ha MOTpyKEHHOE B HUX Teso. BritankuBaromas (apxumeioBa) cuia. 3aKkoH Apxumena
4.8 ITnaBanue Ten. Bo3oyxomnnaBanue
[TpakTrueckue paboThI:
— MHccenenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B KHUIAKOCTh YacTH TeJa.
— Onpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, IOIPYKEHHOE B JKUIKOCTD.
4.9 — IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBL, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacChl TeJja.
— OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLICH CUJIBI, IEHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT
00BbEMa NorpykEHHOM B )KUIKOCTb YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
— Kosnctpynpoanue apeomeTpa Wik KOHCTPYMPOBAHHE JIOJKHU U ONPEJEIeHUE €€ rPy30M0aAbEMHOCTH
4.10 duznyeckue sIBICHUS B IPUPOJIE: BIUSHUE aTMOC(EPHOIO JaBIE€HUs Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO
411 TexHU4YeCKHue yCTPOMCTBA: COOOIIAIOIIUECS COCY/IbI, YCTPOMCTBO BOJOMPOBOAA, TUIPABINYECKUN MPECC, MAaHOMETD,

OapoMmeTp, BBICOTOMED, MOPUTHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTDb, SHEPI'MA

5.1 Mexannueckas pabota
5.2 MexaHnyeckast MOLITHOCTh
5.3 [IpocThiec MeXaHU3MBI: phIdyar, 0JIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBriio paBHOBeCHs pbIyara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K OJI0Ky
55 «3onoroe npaBwio» MexaHuku. KosdduimeHT mosie3sHoro nedcTBus MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE
5.6 [loTeHumanbHasi SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas 3Heprus
5.8 [TonHas MexaHuyecKasi YHeprusl. 3aKOH U3MEHEHHsSI U COXPaHEHHsI MEXaHHMUECKOH YHEPTUH
[TpakTiueckue paboThI:
— Onmnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUU Tella IO TOPU3OHTATLHON MOBEPXHOCTH.
5.9 — MHccnenoBanue ycrmoBuid paBHOBECHS phluara.
— MHsmepenune KII/] HakJIIOHHOM MIIOCKOCTH.
— H3yuenue 3aKoHA COXpaHEHUSI MEXaHUYECKON YHEPTUU
5.10 du3nyecKue sIBICHUS B IPUPOJIC: PhlYary B Telle YeTIOBEeKa
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5.11

TexHuueckue ycTpoiicTBa: pblyar, MOABMKHBINA U HETIOABUKHBIN OJIOKH, HAKJIOHHAS! INIOCKOCTb, IPOCTHIE MEXaHU3MBbI
B OBITY

8 KUIACC
Kon
D Konx snnementa  IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
TEITJIOBBIE ABJIEHU A
6.1 OCHOBHBIE TOJOKEHHUSI MOJEKYJISIPHO-KMHETUYECKON TEOpUM CTpOEHUsl BeulecTBa. Macca M pa3Mepbl MOJEKYII.
OMBITHL, TOATBEPKIAIONINE OCHOBHBIE IMOJOKEHUS MOJIEKYJISIPHOKMHETUIECKON TEOpUHU
6.2 Monenu TBEpAOTO, )KHUIKOTO U Ta3000pa3HOT0 COCTOSIHUIM BelecTBa. Kpucramiueckue u amopQHbie Tena
6.3 OObscHeHrEe CBOMCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEJ Ha OCHOBE MOJIOKEHUN MOJICKYIIPHOKHHETUYECKON Teoprun
6.4 CmauvBaHueE M KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacimpeHue u cxxaTue
6.6 Temneparypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOT'O ABUKEHUS YaCTHI]
6.7 Buytpennss sneprusi. CnocoObl M3BMEHEHUsI BHYTPEHHEH 3HEPTUu: TeIulonepeaya u CoBeplIeHne padoThl
6.8 Buap! Tertonepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, H3TyUeHUE
6 6.9 KonuyecTBo TemnoTel. Y aenbpHas TEUIOEMKOCTD BEIIECTBA
6.10 TerooOMeH U TeI0BOE paBHOBECHE. Y paBHEHHUE TETUIOBOTO OajaHca
6.11 [InaBneHue u oTBEpIeBaHNE KPUCTALNTUNYECKUX BEUIECTB. Y JeIbHAS TETUIOTA TUTABICHUS
6.12 [TapooOpazoBanue u koHmeHncauus. Mcnapenwe. Kunenue. YnaenpHas Teruiota mapooOpa3oBaHus. 3aBUCUMOCTH
TEMIIEPATypPhl KUTIEHUSI OT aTMOC(HEpPHOTO JaBICHHUS
6.13 BraxxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IebHAs TEIJIOTA CrOPaHUs
6.15 [Tpunnumne: padoTe! TeroBsix Asuratenei KI1/ remnoBoro qeuratens. TemmoBbie IBUTATENN U 3alIMTa OKPYKAIOIIEH
Cpelsl
6.16 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX MPOLECcCax
6.17 [IpakTudeckue pabOTHI:
— OnpITe MO OOHAPYKEHHIO JCHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSDKCHHS.
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— OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.

— OnbIThI 10 HAOTIOCHHUIO TETIJIOBOTO PACITUPEHUS Ta30B, KUIKOCTECH U TBEP/BIX TEIL.

— Ormpenenenue qaBieHUs BO3lyxa B OaJUIOHE MITPHULIA.

—  OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEMa U HATPEBAHMSI HITH OXJIAXKICHHUS.

— TlpoBepka rumoTe3sl THHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJAKOCTH B TEPMOMETPUYECKON TPYyOKe OT
TeMIEPaTypPBhI.

— HaOmionenue u3mMeHeHus BHYTpEHHEH SHEpryH Tejla B pe3ysbTare Terionepeaadyn U paboThl BHEIIHUX CHIL.

— HccnegoBanue siBieHUs TEII000OMEHA MPU CMEIIMBAHUN XOJIOAHON U TOpAYEHi BOJIBI.

— Onmnpenenenre KOIWYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW NPHU TEIUIOOOMEHE C HArpeThiM METALUTUYCCKUM
LWIAHAPOM.

— Omnpegenenre yaenbHOU TEIJIOEMKOCTH BELIECTBA.

— MHccnepgoBanue npouecca uCrapeHus.

— Ornpepnenenrie OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

— Omnpeznenenne yaenbHOW TEIIOTHI IIJIaBICHUS JbJA.

duznyeckue SIBICHUS B npupoAc: MOBECPXHOCTHOC HATAIKCHHUEC W KAIUJUUIAPHBIC ABJICHUSA B IMPUPOAC, KPUCTAIBI B

6.18 N
npupoje, uznydenue CoiHIa, 3aMep3aHue BoJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE pPOChl, TyMaHa, HHesl, CHera.
TexHnyeckue yCTpoOHCTBa: KalWLIAPbI, NIPUMEPHI HUCIOJIB30BAHUS KPUCTAIIOB, >KMIKOCTHBIM TEPMOMETp, NaTYMK
6.19 TEMIIEpPAaTypbl, TEPMOC, CHUCTEMa OTOIJICHUS JIOMOB, TUIPOMETPBI, ICUXPOMETp, MNapoBas TypOWHA, IBUTATEIb

BHYTPCHHET'O Cr'OpaHus.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpusauus Tei. [J[Ba poga dJIEKTPUUECKUX 3apsI0B

79 BsaumopeiictBue 3apspkeHHbIX Tenl. 3akoH KyrnoHa (3aBUCMMOCTB CHJIBI B3aMMOJEMCTBHS 3apsKEHHBIX Tell OT
BEJIMYMHBI 3apSJI0B U PACCTOSTHUS MEXK]Ty TEJIaMH )

73 Onexrpudeckoe mnosne. Hanpsyk€HHOCTh 3IeKTpudeckoro nmois. IIpuHIuUNn cynepno3unuuu JIeKTpHUecKuX moned (Ha
KaueCTBEHHOM YPOBHE)

74 Hocurenu snexTpuyeckux 3apsaoB. DleMEHTapHbIM siekTpuueckuid 3apsa. Crtpoenue aroma. IIpoBonHukM u
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

7.6 DneKTpUUECKU TOK. Y CIOBHS CYIIECTBOBAHMS 3JIEKTPUUECKOT0 TOKA. MICTOUHMKM MOCTOSIHHOTO TOKA

7.7 JIeWCTBUS 2JEKTPUUECKOT0 TOKA (TEMIOBOE, XUMHUYECKOE, MArHUTHOE). DIIEKTPUUYECKHM TOK B JKUAKOCTSIX U razax

7.8 OnexTpuueckas nenb. Cuia Toka. DJIeKTpudecKoe Hanps>KeHue
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7.9

COHpOTI/IBHCHI/Ie IMPpOBOAHHKA. YIICJ'IBHOG COIIPOTUBJICHHUEC BEIICCTBA

7.10 3akon OMa j1st yJacTKa 1eru
7.11 [TocnenoBarenpHOE M MapaJICIIBHOE COSTMHEHUE TIPOBOTHUKOB
7.12 PaboTa 1 MOIIHOCTH AJIeKTpUUECKOro Toka. 3akoH [[xoyis — Jlenma
7.13 DNEKTPUYECKHE TN U TOTPEOUTEIN JICKTPUIECKOM dHeprun B ObITy. KopoTkoe 3aMpIikaHne
7.14 ITocTossaBIe MaruuThl. B3anmMoeicTBHE MOCTOSHHBIX MarHUTOB
7.15 MarnurtHoe 1mojie. MarauTHoe nmosie 3eMIIH U €ro 3HAUCHHE JJI JKU3HHA Ha 3eMIIe
7.16 OmneiT DpcTena. MarHuTHOE TOJIe IIEKTPUIECKOro ToKa. [I[puMeHeHne SJIeKTPOMAarHiTOB B TEXHUKE
717 JleiicTBue MArHMTHOTO TIOJIL HA MPOBOJHHK C TOKOM. DNEKTPOBUTATENh TIOCTOSHHOTO TOKa. lcmosibp3oBaHue
ANEKTPOIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCHIOPTE
7.18 Omnbitel @apanes. SABneHue 3neKTpoMariuTHOM uHAYKIMU. [IpaBumno Jlenua
719 Onektporenepatop. CrnocoObl MOMY4YeHHUS DSICKTPUUECKOH HHEPruu. OIJNEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX
HMCTOYHUKAX SHEPTUU
[IpakTrueckue pabOTHI:
—  OnbITHI 10 HAOTIOCHHUIO SJICKTPU3AIUH T HHIYKIIUEH U MPU COMTPHUKOCHOBEHUH.
— MHccnenoBanue AeMCTBUS IEKTPUIECKOTO TI0JIS HA IPOBOIHUKHU M TUDJIEKTPUKH.
— (COopka u mpoBepKa padOoThI STEKTPHUUECKOH IIeTH MOCTOSHHOTO TOKA.
— H3mepeHue u peryaupoBaHue CHIIbI TOKA.
— H3mepenue u peryIupoBaHHUe HANIPSKEHUS.
— HWccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 PE3UCTOpP, OT COMPOTUBIICHHS pE3UCTOpa H
HaMpsHKEHUS Ha PEe3UCTOpE.
720 — OnbITEI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JJIGKTPUYECKOTO COIMPOTHUBIICHUS TPOBOJHUKA OT €r0 JIHHEI,

IJIOIIA M TTONIEPEYHOTO CEYEHHS M MaTepuara.
[TpoBepka mpaBuia CII0KEHUS HAMIPSHKEHUH TIPH MOCIIEI0BATEILHOM COSIMHEHUH ABYX PE3UCTOPOB.
[TpoBepka mpaBuIia AJisi CUITBI TOKA MPU ApAIIIETFHOM COSIUHEHUN PE3UCTOPOB.

Omnpenenenne padOTHI JIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.

Ornpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIIETO Yepe3 JIAMITOUKY, OT HANPSKEHUS Ha HEH.
Onpenenenne KIIJ[ narpesarens. MccnenqoBanre MarHuTHOrO B3aMMOJICHCTBUS MOCTOSHHBIX MArHUTOB.
N3ydyeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MAarHUTOB MPHU X 00BEAMHEHUU U Pa3/ICIICHHUH.
HccnegoBanue AeCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.
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— OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHIIBI B3aMMOJCHCTBHS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKa
Y HaIlpaBJICHUS TOKA B KaTYIIKE.

— W3yuenue neiicTBUS MATHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.

— KoncrpyupoBanue u nuzydenue paboThl 3JIEKTPOIBUTATEIS.

— HWsamepenue KIIJ] asexTpoaBUraTeIbHOM YCTAHOBKH.

— OnbITEl O UCCIIEOBAHUIO SIBJICHUS 3JCKTPOMArHUTHON MHIYKIMU: UCCIIEAOBAHHE W3MEHEHUU 3HAYCHUS U
HaIpaBJIeHUs] UHAYKIIHOHHOTO TOKa

7.21

71.22

dusnueckue SBICHHUA B NPUPOJE: VIEKTPUUECKUE SBIECHUSA B aTMocdepe, IEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMJIH, Apei MoI0COB, POJIb MATHUTHOTO TOJIS JUIs )KU3HU Ha 3emIie, MOJIIPHOE CUSTHUE

TexHUYEeCKHuEe YCTPOMCTBA: JJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUUK DIIEKTPUUECKOW HHEPTUH,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, HArPEeBaTEIbHBIC AIEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUECKUE MPEIOXPAHUTEIH,
AJIEKTPOMArHUT, AJIEKTPOJBUTATENH OCTOSSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa

9 KUIACC
Kon
pasjena Kox snemenra [TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
MEXAHWYECKUE ABJIEHU S
8.1 Mexannueckoe ABuxkeHue. MatepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTEITHPHOCTh MEXaHUYIECKOTO JIBHIKCHUS
8.3 PaBHOMEpHOE PSIMOTHHEWHOE IBHXKEHUE
8.4 HepaBHoMepHoe npsaMonuHeiHoe npmwkenne. CpenHsis 1 MTHOBEHHAs! CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBUKEHUHU
8 8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEHHOE TBUKCHHE
8.6 CBobOonHoe magenue. OneiThl [anunes
8.7 PaBHOMepHOE mABMKEHHME TIO OKpyx)HocTH. llepwom u wacrora oOpamienus. JluHelHas W yrioBas CKOPOCTH.
L{leHTpOCTpEMUTETBHOE YCKOPCHHE

8.8 [TepBeiii 3akon HeroToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HeroToHa
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8.11

[TpuHIMI CyepHO3UIIUHN CUIT

8.12 Cwia ynpyrocrtu. 3akoH ['yka
8.13 Cuna TpeHusi: cuiia TPEHUs CKOJIbKEHUSI, CUJIa TPEHUS TIOKOS, APYTUe BUABI TPEHUS
8.14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpeHHe CBOOOIHOTO MaJIeHus
8.15 JBuxenue rmiuanet Bokpyr Connna. [lepBas kocmudeckas ckopoctb. HeBecomocTh U nieperpysku
8.16 PaBHOBecue MarepuanbHOil TOUKH. AOCOIIOTHO TBEPAOE TEIO
8.17 PaBHOBecue TBEPAOIO Tela ¢ 3aKpEINIEHHOM OChIO BpauieHusl. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. U3menenne nmirynsca. MIMnyibsce cuisl
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE nBUXKEHUE
8.21 Mexanunyeckast paboTa U MOITHOCTb
8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTrUU U paboThI
8.23 [ToreHuuanpHas SHEPTUA TeNa, MOIHATOTO HaJl TOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHuuanbHas SHEPTUS CKATON MPYKUHBI
8.25 Kunernyeckas sneprus. Teopema 0 KUHETHYECKON SHEPTHH
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUun
[TpakTudeckue paboTHI:
— Ompenenenne cpenHeil CKOPOCTH CKOJIBXEHUSI OpYCKa WM JIBIKEHHS MApUKa TI0 HAKIIOHHOH IJIOCKOCTH.
— Ormpenenenne yCKOpEHHs TeJIa IPU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM TIOCKOCTH.
— HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH MTPHU PABHOYCKOPEHHOM JIBIKECHHH 0€3 Ha4aJIbHON CKOPOCTH.
— TIpoBepka THUIIOTE3BI: €CIU MPU PaBHOYCKOPEHHOM JIBIKCHHH 0e3 HadalbHOW CKOPOCTH ITyTH OTHOCATCSI Kak
8.97 PsIT HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJMHAKOBEI.
— HccnenoBanue 3aBUCIMOCTHU CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJbHOTO JTABJICHHUSL.
— Onmnpenenenne koddhuIIEeHTa TPEHUS CKOIBKEHHSL.
— Omnpenenenne XECTKOCTH MPYKHUHBI.
— Ompenenenue paboOTHI CHIIBI TPEHHSI TPH PABHOMEPHOM JIBIDKEHHH TeJla TI0 TOPU30HTAIBHOM MTOBEPXHOCTH.
— Ompenenenue pabOTHI CHITBI YIPYTOCTH TIPH MOIXBEME TPy3a C HCIOIB30BaHHEM HETIOABIKHOTO U TIOJIBHYKHOTO
0JI0KOB
8.8 Ousnyueckue SBICHUS B TPUPOJC: TPUIMBBL M OTJIMBBI, JBMKeHHE IIaHeT COJHEYHOW CHUCTEMBI, PEaKTHBHOE

ABWIKCHUC )KUBBIX OPTaHU3MOB

84




8.29

TexHmueckne YCTPOﬁCTBaZ CIIMAOMETP, JaTYHUKHU ITOJIOXKCHUS, PAaCCTOAHUA U YCKOPCHUSA, paKEThI

10

11

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebatenbHoe npmwxenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHHil: Iepro/l, 4acTOTa, aMILIUTY1a
9.2 Matematuueckuil U py>KUHHBIA MasgTHUKU. [IpeBpalienre sHepruu npu KosedaTeIbHOM JIBUKEHUU
9.3 3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc
94 Mexannueckue BoOJHBI. CBONCTBa MexaHWYeCKUX BOJIH. [IpoponbHble M mMomnepedHble BOMHBL JlJIMHA BOJHBI U
CKOpOCTb €€ paciipocTpaHeHUs. MexaHnYeCcKHe BOJIHBI B TBEPIOM Telle, CEUCMUYECKUE BOJIHbI
9.5 3ByK. [']pOMKOCTH U BbICOTA 3ByKa. OTpakeHHUE 3ByKa
9.6 Wubpa3Byk U yiabTpa3ByKk
[TpakTueckue paboOThI:
— Omnpenenenne 4acTOThI U MEPUOIA KOJIOaHUH MAaTEMaTHYECKOTO MasSTHHUKA.
— Ormpenenenue 4acTOThI U MePUOIa KoJieOaHU PY>KMHHOTO MasiTHUKA
9.7 — MHccnenoBanue 3aBUCMMOCTH MepHUo/ia KOieOaHMid MOABEIICHHOTO K HUTH Tpy3a OT JAJIMHBI HUTH.
— HccrienoBanue 3aBUCIMOCTH TIepH0/1a KOJIeOaHUH MPY>KHHHOTO MasTHUKA OT MacChl Tpy3a.
— IIpoBepka HE3aBUCHMOCTH MepUoJia KoneOaHuil rpy3a, MOABEIICHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTH
MPY>KUHBI.
— HW3mepenue yckopeHusi CBOOOIHOTO MaCHUS
98 ®usnuecKkue SBJIEHUS B NMPUPOJIE: BOCIPUATUE 3BYKOB KMBOTHBIMHU, 3€MIIETPSICEHNE, CEHCMUYECKHE BOJIHBI, IIyHAMU,
X0
9.9 TexHUuyecKkue ycTpoNCTBa: 3X0JIOT, UCIIOJIb30BAHNE YIbTPA3BYKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEeKTPOMarHUTHOE NoJie. DJIeKTPOMAarHUTHbIE BOJHBI. CBOWMCTBA 3JEKTPOMAarHUTHBIX BOJIH

10.2 [IIkasa 3J1IEKTPOMAarHUTHBIX BOJIH

10.3 OnexTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoHOBEIE CBOMCTBaA CBETa

104 [IpakTuyeckue paboOTHI:
W3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa

105 q)I/ISI/I‘—IeCKE/Ie SBIICHUST B TIPUPOZE: OMOJIOTHYECKOE NEHCTBHE BHIUMOTO, YIbTPa(UOJIETOBOTO M PEHTTEHOBCKOTO
U3Ty4eHU N

10.6 TexHUYECKHE YCTPOUCTBA: HCIIOJIF30BAHHE AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H

CBETOBBIE SABJIEHUA
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111

queBa;I MOJCJb CBCTA. Wcrtounuku cBera

11.2 [IpssMonHEITHOE pacpocTpaHEeHHEe CBETa
11.3 OTtpaxkenue cBeta. [mockoe 3epkano. 3aKoH OTpaKEHHUs CBETa
114 [Tpenomnenue cera. 3akoH npejaomieHus ceera. [lonHoe BHyTpeHHEE OTpaKEHUE CBETa
11.5 Jlunza. Xop jrydeit B JInH3e
11.6 OnTuueckas cucreMa goroanmnapara, MUKPOCKOIA B TEIECKOIa
11.7 I'ma3 kak onrtrueckas cucreMa. biIM30pyKkoCTh U 1adbHO30PKOCTh
11.8 Pasnoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. CiioskeHue crieKTpaibHBIX I[BETOB. Jucnepcus ceera
[IpakTuueckue paboOThI:
— HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHHsI CBETOBOTO JIyda OT yIJla MajJeHusl.
— H3ydeHue XxapakTepHCTUK U300pa’keHHs IPeIMETa B INIOCKOM 3epKalle.
— MHccnenoBanue 3aBUCMMOCTH yIjla MPEJIOMJIEHHS CBETOBOTO Jiyya OT yIJla MaJeHUs Ha IPaHUIe «BO3AyX —
11.9 CTEKJIO».
— Tomyuenue n300pakeHUl C TOMOIIBIO COOMPAIOIICH JTUH3EI.
— Omnpenenenue GOKYCHOIO pacCTOSIHUS U ONITHUECKOM CHIIBI COOMPAOLIEH JTUH3BI.
— OmnbIThI 10 pa3I0kKEHUIO OEJI0ro CBEeTa B CIEKTP.
— OmnbIThI 10 BOCOPUSATHIO [IBETA MPEAMETOB MTPU UX HAOJIIOJACHUH Yepe3 IBETOBbIE (PUIBTPHI
11.10 Owusnueckue sBJIeHUS B npupone: 3arMenust ComHna u JIyHBI, mBeTa Tell, ONTHYECKHUE SBICHHS B aTMocdepe (IBeT
HeOa, pedpakiius, paayra, MUpax)
11.11 TexHuueckue ycTpoicTBa: OUYKH, MEPUCKOI, (oToanmnapar, ONTHUYECKUE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
12.1 OmnsiTel Pezepdopaa u muianerapHas Mozens aroma. Mozens atoma bopa
12.2 Hcenyckanue u nornomeHue ceera aromoM. KBaHnTsl. JInHe4aTbie CIEKTPBI
12.3 PaguoakTuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3aydeHUs
12 12.4 Crpoenue atomHOro siapa. HykinoHHast Mozens aToMHOTO siipa. M3oTonsl
12.5 PaanoaktuBHbIE TpeBpaienus. [lepuos nomypacmnaaa aTOMHBIX sA1IE€p
12.6 SnepHble peakuy. 3aKOHBI COXPAHESHUS 3aPSI0OBOTO H MACCOBOTO YHCEIN
12.7 OHeprust cBsi3M aTOMHBIX siiep. CBs3b MAacChl M SHEPTHH
12.8 Peakiuuu cuntesa u aenenus saep. Mcrounnku sHeprun CosiHIa U 3BE371
12.9 SnepHas sHepreTuka. /leiicTBue paoakTUBHbBIX U3TYYE€HUH HA )KUBbIE OPTraHU3MBbI

86




[TpakTnyeckue paboOTHI:
HaburoieHne CIuIomIHbIX U JIMHEWYAThIX CIIEKTPOB U3IY4YEHHUS.

1210 HccnenoBanue TPEeKOB: U3MEPEHHUE YHEPTHUH YACTHIIBI IO TOPMO3HOMY ITyTH (110 hoTOorpadusm).
W3mepenune paanoakTHBHOTO GoHA

1211 ®uznyeckue SBICHUS B IPUPOAE: ?CTCCTBGHHHP’I pasoaKTUBHBII (})OH, KOCMHUYECKHE JIy4H, paJHOaKTUBHOE
U3ITy4YeHHUE MPUPOIHBIX MUHEPAJIOB, ICUCTBHUE PAIMOAKTUBHBIX U3TYYCHHUI HAa OPraHU3M YeIOBeKa

12.12 TexHHUYECKUE YCTPONCTBA: CIEKTPOCKON, MHAUBUAYAIbHBIN JO3UMETP, Kamepa Busibcona
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MMPOBEPSEMBIE HA OI'3 110 ®U3UKE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPseMOro
TpedoBaHUs

IIpoBepsiemblie TPeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM 00pa30BaTe/ILHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue ponu QU3MKKM B HAYYHOW KapTHHE MUPA; CPOPMHUPOBAHHOCTH 0A30BBIX MPECTABICHUNH O 3aKOHOMEPHOM CBSI3U U
MIO3HABAEMOCTH SIBIICHUI MPHUPOIBI, O POJM OSKCIEpPUMEHTa B (HU3UKE, O CUCTEMOOOpasyromeld posin (U3UKH B Pa3BUTHU
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTUH, 00 3BOMIONNHA (PU3NYECKUX 3HAHUM U UX POJIM B IEIOCTHON €CTECTBEHHOHAYYHOU
KapTHUHE MHpPa, O BKJIA/I€ POCCUNCKUX U 3apyOekHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHUE MIPOLIECCOB OKPYKAIOILIErO
MUPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHus O BUJAAX MaTepuM (BELIECTBO U IOJIE), O JBM)KEHUHM KakK CIIOCOOE CYIIECTBOBAHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON
TEOpUU CTPOEHHUS BEIIECTBA, O (PU3UYECKON CYIIHOCTH SBJIEHUH MPHUPOAbI (MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3iuyaTh SBJICHHS 10 ONMCAHUIO UX XApAaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX
JnaHHoe (pu3muecKoe SBJICHHE; YMEHHE DPACIO3HaBaTh NPOSBICHUE HM3YYCHHBIX (PM3MUECKUX SIBJICHUW B OKPYXAIOIIEM MHpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenue ocHoBaMM HMOHATHIHOIO ammapara U CUMBOJIMYECKOIO si3blka (PU3MKM M UCIOJIb30BaHUE UX Ul PEUIeHUs y4eOHBIX
3a/la4; YMEHHE XapaKTepu30BaTb CBOWCTBAa Tes, (U3MUECKHUE SBJIEHUS U TPOIECCHl, MCNONb3ysd (PyHIaMEHTaIbHBIE U
SMIIMPUYECKHUE 3aKOHBI

VYMeHNe ONMCHIBATh HU3YYCHHBIC CBOICTBA Tel U (bI/I3I/I‘IeCKI/Ie SABJICHUS, UCIIOJIb3Y1 (bI/I3I/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHnue ocHOBaMH METOJIOB HAYYHOTO MO3HAHUSA C YIETOM COOIIOICHUS MPaBIII 0€30MacHOro Tpyaa: HaOmoaeHne pu3ndaeckux
SIBIICHUM:

YMEHHE CaMOCTOSITENIFHO COOMpPATh OJKCIEPUMEHTAIbHYI0 YCTaHOBKY M3 JaHHOrO Habopa 00OpYyAOBaHUS MO HHCTPYKIIHH,
OTHUCHIBATh XOJ OTBITA U 3aMHUCHIBATH €T0 PE3yIbTaThl, POPMYIUPOBATH BHIBOJIHI;

MPOBEJICHUE MPSMBIX M KOCBEHHBIX H3MEpPEHHH (PU3MYEeCKHX BEIMYMH: YMEHHUE IUIAHUPOBAaTh U3MEPEHHS, CaMOCTOSTEIBHO
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY MO HWHCTPYKIIMH, BBIYUCISATH 3HAUEHHUE BEIMYMHBI M AHAJIM3UPOBATH MOJTYYCHHBIC
pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH PE3YyJIbTATOB U3MEPEHU;

MPOBEJICHUE HECIOXKHBIX AKCIEPUMEHTATbHBIX HCCIEIOBAHUN; CAMOCTOSTENILHO COOMpATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY W
MIPOBOJIUTH HMCCIICIOBAHUE 10 WHCTPYKIIMHU, MPEACTABIATH MOJYUSCHHBIE 3aBHCHMOCTH (DM3UYECKUX BEIWYUH B BHUAC TaOJIUIl H
rpaduKOB, YUUTHIBATh MOTPEITHOCTH, JIENATh BHIBOJIBI 110 Pe3y/IbTaTaM UCCIETOBAHUS

ITonumanue XapaKTCPHBIX CBOICTB (I)I/I3I/I‘-ICCKI/IX MO,Z[CJ'ICI\/'I (MaTCpI/IaHBHaSI TOYKa, a0COJIFOTHO TBépI[OC TCJI0, MOACIIN CTPOCHUA
Ta3oB, )KHJIKOCTeﬁ n TBép}IBIX TCJI, INIaHETapHasd MOACIIb aTOMa, HYKJIOHHasd MOACJIb aTOMHOI'O smpa) 1 YMCHHC IIPUMCHATH UX JJIA
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00BbICHEHUS (PU3HYECKUX MPOIIECCOB

YMmenue oObsICHATD (bl/ISI/I‘IeCKI/Ie IIPpONLECChl U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IIPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B 4aCTHOCTH, BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U U CTPOHUTH OOBSCHCHHE C OHOpOﬁ Ha U3Y4YCHHLIC CBOMCTBA
(1)I/I3I/I‘16CKI/IX HBHeHHﬁ, (1)1/13I/I‘ICCKI/I€ 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJCIN

Ymenue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHEHMIi), UCTOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBA3BIBAIONINE (U3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIMCHIBATH KPATKOE YCIOBHE 3a/1a4H, BBISBIISATH HEIOCTAIOUINE TAaHHBIE, BHIOMPATh 3aKOHBI 1 (DOPMYIIHI,
HeoOXoauMble [UIsi €€ pelIeHMs], MCIOJb30BaTh CIPABOYHBIE JaHHbIE, MPOBOJUTH PACYETHl U OICHUBATh PEATHUCTUYHOCTH
MOJIyYEHHOTO 3HAueHHsI (PU3MUECKOW BEIMYMHBI; YMEHHUE OIPEICNATh Pa3MEPHOCTh (PM3MUECKOW BEIMYUHBI, TOJTYYEHHOU MpU
pELICHUH 3aa4H

YMeHue XapaKTCPHU30BaTb IMPHUHIUIIBL ,Z[CflCTBPIH TCXHUYCCKHUX YCTPOﬁCTB, B TOM 4YHCJI€ OBITOBBIX HpI/I60pOB, " IIPOMBIIJIICHHBIX
TCXHOJIOTHYCCKUX IMPOUECCOB IO HUX OMNHUCAHWIO, HCIIOJIB3ySA 3HaHUA O CBOMCTBaX (1)I/I3I/I‘-ICCKI/IX SIBIICHUN U H€O6XOIII/IMI)I€
q)HSH‘leCKI/IC 3aKOHOMCPHOCTH

10

11

YMeHue UCT0Ib30BaTh 3HAHUS O (PU3UUECKUX SBJICHUSIX B IIOBCEIHEBHON XKU3HU Ul oOecrieueHHs 6€301acHOCTH MPU 0OpalleHUH
Cc OBITOBBIMH TpHOOpAaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3[0POBbS M COOJIOACHUS HOPM DKOJOTHYECKOTO
HOBEJCHUS B OKpYKarolled cpene; MOHMMaHUE HEOOXOJUMOCTH IPUMEHEHHMS JOCTHKEHUH (QU3UKU M TEXHOJIOTHH JUIs
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNUS

OmnbIT oMcKa, Mpeodpa3zoBaHus U MpeAcTaBIeHUs HHPopMaLUK (PU3MUECKOTO COAEPIKaHUS C UCHOIb30BAHUEM MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTh MOJYyYEeHHON HH(OPMALIMU HAa OCHOBE UMEIOIIMXCS 3HAHUN U
JIOTIOJTHUTEBHBIX MCTOYHMKOB; YMEHHUE HCIOJIb30BaTh MPU BHIMOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIONMYJSIPHYIO JIUTEpaTypy
(bu3nYeCcKOro coaep KaHusl, CIpaBOYHbIE MaTepualbl, pecypchl ceTh VHTepHeT; BiajeHne 0a30BbIMU HaBbIKAMH MIPEOOPAa30BAHUS
UHpOPMALIMU U3 OHOW 3HAKOBOM CHCTEMBI B IPYryl0; YMEHHE CO3[aBaThb COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHMS Ha
OCHOBE UH(OpMAIIUU U3 HECKOJIBKUX UCTOYHUKOB

89




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUYECKUE ABJIEHUA
1.1  Mexanuueckoe nBmxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD IBUXKEHUS
19 PaBHOMepHOE 1 HepaBHOMepHOE jJBMKeHUe. CpeaHss ckopocTh. Dopmyiia i BEIYUCICHHsI CpeaHeii ckopocTH: V = S/t
PaBHOMepHOE mnpsiMONIMHENHHOE NBM)KEHHE. 3aBUCUMOCTh KOOPJIWHATHI Telda OT BPEMEHH B CJIydae PaBHOMEPHOIO MPSMOJIMHEHHOTO
JBUKEHUS:
13 x()=x,+vt
I'padbuky 3aBUCHMOCTH OT BpEMEHH ISl TPOCKIUU CKOPOCTH, TPOCKIIMH IEePEMEIICHUs, ITyTH, KOOPIAWHATHI IPU PABHOMEPHOM
MPSIMOJIMHEHOM JIBM>KEHUHU
3aBUCUMOCTh KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOT'O IPSIMOJIMHEMHOTO JIBUKEHHUS:
2
Sf)=vg, *f+ay* =
-
DopMyIIB )1 MPOEKIIMK TTEPEMEIIEHUs, TPOCKIIUU CKOPOCTH U MPOCKIIMU YCKOPEHUSI IIPU PABHOYCKOPEHHOM MPSMOTUHEIHHOM JIBH>KCHHH:
2
.sx(r)=vﬁx-r+ax-3.
14
U_\'('f) =Up T4, 1,
a.(tf)=canst,
Ul.‘cL - L’}1.'1" zzax‘gr
I'padbuku 3aBUCMMOCTH OT BpEMEHHU s MPOEKIHUHU YCKOPEHHS, MPOEKIMU CKOPOCTH, MPOEKIMH IepeMelIeHusl, KOOPAUHATHI TpHU
PaBHOYCKOPEHHOM TMPSMOJIUHEHHOM JTBUKCHUN
CBoOoanoe maaenue. @opMyIibl, OMUCHIBAIONINE CBOOOAHOE TAJCHHUE Tejla MO BEPTUKAIN (JIBIJKCHHE TeJla BHU3 WJIM BBEPX OTHOCHUTEIHHO
1.5 mnoBepxHoctu 3emnn). ['paduku 3aBUCIMOCTH OT BpEMEHU JIsI MPOCKIIMH YCKOPEHHUS, MMPOCKIIMH CKOPOCTU U KOOPJAWHATHI IIPH CBOOOIHOM
MaJIeHNH Teja MO BEPTUKAIIN
16 CKopocCTh paBHOMEPHOTO JBUKEHHUS TeJla IO OKPYKHOCTU. HarnpaBneHnue ckopocTu.

dopmyra 1Sl BBIYUCIEHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTHU U Mepuo]l oOpalieHus:
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a. — L
"R
®dopmyna, CBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpAICHUS:
V= L
T
Macca. IInotHocts Bemectsa. @opmyna i BBIYUCICHUS IIJIOTHOCTH:
1.7 _m
V
1.8 = Cuna — BektopHas pusudeckas BennurHa. CloxkeHue Cui
1.9  Senenue unepuuu. [lepsoiii 3akon HeroToHa
Bropoii 3akon HerotoHa:
1.10 F=m-a
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHUJIbI, IEWCTBYIOIIEH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. —_F
1517 T 12
Tpenue nMokos u TpeHUe CKOoJIbkeHUs. PopMyiia i BBIYUCICHUS MOYJISI CUIIBI TPEHUS CKOJIbKEHUS:
1.12
' F_=u-N
p- B
Hedopmarus Tena. Yrpyrue u Heynpyrue aegopmaruu. 3akoH ynpyroi aedopmanuu (3akon ['yka):
1.13
F=k-Al
BcemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TATOTEHHUS:
1.14 my - 1M,
F=G.1 _2
R
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Cuna tspxecTd. Y CKOpeHHe CBOOOIHOIO MaJAeHHUS.
dopmyna s BEIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBEpXHOCTH 3emun: F = mg.
JIBrxenune nmanet Bokpyr Connua. IlepBas kocmMuueckas ckopocts. HeBecOMOCTh U nieperpy3ku

1.15

1.16

Nmnynbe Tena — BeKTopHas pu3nyeckas BeJIMYrHa.
p=mi
Nmnynbe cucremsl Ten. U3MeHeHne umnynbsca. MMImynbe cuiib
3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEJI:
D=0+, U, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

Mexanundeckast padora. @opmyia JUis BBIYUCIEHHUS PadOThI CHJIBL:
A=Fsooso
MexaHndeckasi MOITHOCTb:

A
t

N=

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHU S KHHETHYECKOM OHECpPTHUHU:

H!U'E
Teopema o0 knHeTHUeCKOM dHEprun. PopmMyra s BEIYMCICHHS IOTCHIIMAIBHOM YHEPTUH Tena, MOAHATOTO
HaJ 3eMIE:

E,= mgh

1.19

MexaHnuueckas OHEpIUi:
E=E,+E,

3aKOH COXpaHEeHMsI MeXaHNUecKoH sHeprun. Popmyria 71 3aKOHA COXPaHEHUS! MEXaHUYECKOM SHEPTUU B OTCYTCTBUE CHJI TpeHus: E = const.
[IpeBpalieHne MEXaHMYECKOW YHEPIUU IIPU HAIMYUU CUJIBI TPCHHUSL.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - FI.
VYcinoBue paBHOBECHS pblyara:
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M +M +..=0
[ToasmxHBIN 1 HeOABWKHBIN O0510Kku. KITJI mpocThIx MEXaHM3MOB,
n= A‘]IME:&E&H
‘4"“5&1‘1:&"13

JlaBiieHne TBEPAOTO TENA.
dopmyra 1715 BBIYUCICHUS JaBICHUS TBEPAOro Tena:

p= F
5
1.21  [aBnenue raza. ATMocdepHOe JaBicHUE.
I'unpocraTuueckoe AaBjieHUE BHYTPH KUJKOCTH.
@opMyia 1711 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:
P=pgh+Pm,
1.22  3akown [lackans. ['mapaBiandeckuii mpecc
3akoH Apxumena. @opMyiia s ONPEEIeHUs BBITAIKUBAIOIIECH CHUIIbI, IEUCTBYIOIIEH HA TEJI0, TOTPYKEHHOE B )KUJIKOCTb WUJIU Ta3:
123 Fay =pgV
VYcnosue riaBanus tena. [ImaBanue cy0B 1 BO3AyXOIUIaBaHUE
Mexannyeckue KojiebaHusl. AMIUTUTY/Ia, IEPUOJ] U YacToTa Konebanuit. Dopmyra, CBA3BIBAIOIIAs YACTOTY M MEPUOJ] KOJICOAHUIA:
1.24 v = 1
T
1.25 MaremaTrueckuii 1 MpyKUHHBIA MasTHUKH. [IpeBparienne sHEprun MpH KoJIeOATeTbHOM JIBIKSHUN
1.26  3aryxatomme Kosiebanus. BerHyxneHHsie konebanus. Pezonanc
197 Mexannueckue BosiHbI. [IpojonpHbIE U TONIEpeuHble BOIHBL. J{JIMHA BOJIHBI M CKOPOCTh PacpOCTPAHEHUS BOJIHBI:
| h=v-T
1.28  3Byk. ['poMKoCTh 1 BbICOTa 3ByKa. OTpaxkeHre 3ByKOBOW BOJIHBI HA TpaHuIle ABYX cpea. MH(pa3Byk U yIbTpa3Byk
Ipaxmuueckue pabomul
1.29  U3mepeHue cpenHell MIOTHOCTU BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH MPYXKHUHBI; KOd(DUIIMEHTa TPEHUS CKOJIBbKEHHs; paObOoThl CHUJIIBI

TPEHMsI, CUJIbI YIIPYTOCTH; CPEAHEN CKOPOCTU ABMKEHMsI OpYyCKa M0 HAKJIOHHOM MJIOCKOCTHU; YCKOPEHUs OpycKa IMpU JBHKEHHUH 110 HAKJIOHHOM
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IJIOCKOCTH; YacCTOTHI U MepHoa KojJeOaHul MaTeMaTH4ecKoro MasiTHUKA; 4aCTOThI U Mepruoia KojieOaHU MPYKMHHOTO MasTHUKA; MOMEHTa
CHJIBI, ICHCTBYIOIEr0 Ha phlYar; paboThl CHIIBI YIPYTOCTH MPH MOAbEME Tpy3a C IOMOIIBIO0 HEMOABMKHOTO 0JI0Ka; PabOThI CHUJIBI YIIPYTOCTH
IIpH MOABEME TPy3a C MOMOIIBIO MOABHKHOTO OJI0Ka.

HccnenoBanne 3aBUCMMOCTH apXHMEJOBOH CHIIBI OT 00b&Ma MOTpYKEHHOW YacTH Tela M OT IUIOTHOCTU >KHAKOCTH; HE3aBUCHUMOCTHU
BBITAJIKMBAIOUIEH CUJIBI OT MAacChl TENA; CWIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOIO JABJIEHUS U OT POJA IMOBEPXHOCTH; CHIIBI
YIIPYTOCTH, BO3HUKAIOIIEH B MPYXUHE, OT CTENEHH JeopMaluy Npy>KUHBI; YCKOpEHUs: OpycKa OT yrila HaKJIOHA HalpaBIIAIOLICH; mepuoaa
(yacToThl) KoJIeOAHUM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuojaa KojeOaHWW MPYKHUHHOIO MasTHHUKA OT Macchl Ipy3a U KECTKOCTU
NPY>KUHBL;, UCCIIEOBAHIE HE3aBUCUMOCTH MEpHUOo/Ia KoJieOaHUil HUTSHOTO MasgTHUKA OT Macchl rpy3a. [IpoBepka yclioBHsi paBHOBECHS phlyara

Quzuueckue A61eHUsA 8 npupooe: TIPUMEPHI IBUKEHUS C PA3TUYHBIMUA CKOPOCTSIMHU B JKMBOM M HEXUBOW MPHUPOE, NEHCTBUE CUJIBI TPEHUS B
MPUPOJIC U TEXHUKE, MPUIMBHI U OTJIMBHI, JABIKeHUE IaHeT COJIHEYHOW CHCTEMBbl, PEaKTUBHOE JBI)KEHUE JKUBBIX OPraHU3MOB, PhlYaru B

1.30 TeJe YeloBeKa, BIUSHUE aTMOC(HEPHOTO JaBJICHHUS Ha XMBOW OPraHW3M, IUIaBaHUE PBIO, BOCHIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE,
CeiCMUYECKHE BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoticmea: CIUAOMETP, AATYUKUA TOJOXKEHHS, PACCTOSHHUSA W YCKOPEHHUS, ITUHAMOMETp, IMOJALIMITHUKH, PAaKeThl, pbIYar,

131 MOJIBMKHBIA ¥ HENOJBIJKHBIA OJIOKHM, HAKJIOHHAS IUIOCKOCTh, IMPOCTHIE MEXaHWU3MbI B OBITY, COOOIIAIOUIMECS COCYIbl, YCTPOHCTBO
BOJIONIPOBOJIA, THIPABIMYECKUH TIpecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HAcOC, apeoMeTp, 3XOJIOT, HCIOIb30BAaHHE
yIBTPa3ByKa B ObITY H TEXHUKE

2 TEIUJIOBBIE SABJIEHUA

21 OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-KHHETUIECKON TEOpUH CTPOSHHS BemmecTBa. Moaenu TBEPOTo, KUAKOTO U Ta3000pa3HOTO COCTOSTHUMN
BenlecTBa. Kpucramuimyeckue u amopHble Tena

2.2  JlBmxeHwue yacTHil BemecTBa. CBs3b CKOPOCTH JIBUKECHHUS YACTHIL C TEMITEpaTypoid. bpoyHOBCKOE ABMKEHUE, TP PY3Us

2.3  CmaunBaHWe U KaNWUIPHBIC SBICHUS

2.4  TemnoBoe pacUIMpEeHHUE U CKATHE

2.5  TemnoBoe paBHOBeCHE

2.6 = Buyrpennss sHeprusi. Pabora u Teruionepenava kak cnocoObl N3MEHEHHsI BHYTPEHHEH YHEPTUU

2.7 Bwuasl Temionepenadyn: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3TyYEeHUE
HarpeBanue u oxnaxaenue Ten. KoanuecTBo TeIoThl. Y IelibHas TEIII0EMKOCTB!

“8  O=am(ty-1)
3aKoH COXpaHEeHHUsI PHEPTUH B TEIUIOBBIX MPOIeccax. Y paBHEHUE TEIUIOBOTO OalaHca:

29 Ql +Q2 +---:0

2.10 Hcnapenue u KoHJeHcauusi. M3MeHeHHe BHYTpeHHEH SHEpruM B MpolieccCe HCIapeHuss W KoHaeHcanmu. KuneHue XUAKOCTH. Y jenbHas
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TeruoTa mapoobdpasosanus: L = Q/m

2.11  BnaxHOCTh BO3yxa
[TnaBnenue u kpucraumzanus. Vi3MeHeHne BHYTPEHHEH SHEPT UM TPHU IJIABJICHUN U KPUCTAJUTM3alKU. Y ebHas TEIUIOTa TUIaBICHUS:
2.12 l—Q
m
2.13  BHyTpeHHsIsI SHEPIHsI CTOPAaHUs TOILIMBA. Y IebHast TEIUIOTa CropaHus Tomnsa: q = Q/m
2.14  Tlpuniunel pabothl TeroBbix apurareneid. KI1J[ TermoBoro npurarens
Ipakmuueckue pabomol
N3mepenue ynenpbHONW TEIUIOEMKOCTH METALIMYECKOTrO MJIMHAPA; KOJMYECTBA TEIUIOTHI, MOJIYYCHHOTO BOJOW KOMHATHON TEMIIEpaTyphl
2.15  (¢ukcupoBaHHON MacChl, B KOTOPYIO OIYIIEH HArPEThIH MIIUHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArPEThIM LUJIUHAPOM, MOCIE OMyCKAHUS
€ro B BOJly KOMHATHOW TeMITepaTyphl; OTHOCHTEIHLHOU BIAXKHOCTH BO3/yXa; yIEIbHON TEIIOTHI TUIABIICHUS Jibaa. MccnenoBanue n3MeHeHUs
TEeMIIEPATypPhI BOJIbI IPU PA3IUYHBIX YCIOBUSX; SIBICHUS TEIUI0O0OMEHA IPU CMEIIUBAHUU XOJIOIHOM U Topsiueld BOJIbI; poIecca UCTIapeHUs
216 Quszuueckue A6NEHUS 6 n;zupode: MMOBEPXHOCTHOE HATSIKCHHE W KalWUISAPHBIC SIBJICHUS B TPUPOJE, KPUCTALIBI B TPUPOJE, H3ITydeHUE
ComnHua, 3aMep3aHue BoJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHKUE POCHI, TyMaHa, HHEs, CHera
517 Texuuueckue ycmpoticmea: KanwUISpbl, IPUMEpbl UCIOIB30BaHUS KPUCTAIUIOB, KHUAKOCTHBIM TEPMOMETp, AATYUK TEMIEPaTyphl, TEPMOC,
CUCTEMa OTOIUICHHSI IOMOB, THTPOMETPHI, IICHXPOMETP, TapoBasi TypOWHA, JBUTATEIh BHYTPCHHETO CrOPaHUS
3 OJIEKTPOMAT'HUTHBIE SBJIEHU S
3.1  Dmekrpusanus Tein. J[Ba BuIa JJIEKTPUICCKUX 3apsI0B
3.2  BzammogpeiicTBue 3apsHKeHHBIX Tell. 3akoH Kymona
3.3 3aKoH cOXpaHEHHS JIEKTPUIECKOTO 3apsaa
3.4  Dnektpuyeckoe moine. HanpsEHHOCTh 2IeKTpUIecKOro moist. [[pyuHIuUI Cynepno3uing dIeKTPUIeCcKUX moiel (Ha KaueCTBEHHOM YPOBHE)
3.5  Hocwutenu snekrpudeckux 3apsaoB. JleficTBHE AIEKTPUUYECKOTO MOJsI Ha DIIEKTpUdecKue 3apsiibl. [[poBOTHUKY U AUDTIEKTPUKHI
36 [TocTostHHBIN 3nekTpuyeckuil ToK. JleiicTBus anekTpudeckoro Toka. Cuna Toka. Hanpsbkenue.
l=q/t,U=A/
3.7 DEKTPUUECKOE CONTPOTUBIICHHE. Y ICTFHOE AIEKTPUICCKOE COMPOTHRIICHHUE:!
R =pl/S
3.8 3akon Oma jiis ydacrtka snekrpuueckon nenu: | = U/R
3.9  IlocnenoBarenbHOE COeNMHEHNE TTPOBOIHUKOB:
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1, =1, U=U,+U,. R=R,+R,
HapaJIJIeHBHOC COCIMHCHUC ITPOBOAHUKOB PAaBHOI'0 COIMMPOTHUBIICHUA:

U=U;I=I+I;R=2.
- - 2

e

CmMen1aHHbIE COCIMHCHUA ITPOBOAHHUKOB

3.10  PaGota m MoutHOCTH dekTpuyeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenma:

3.11 0= IE R-t

3.12  OmeiT Dpcreaa. MarHuTHOE 1OJI€ TIPSIMOTO TTPOBOJAHKKA C TOKOM. JIMHUM MarHUTHOW WHIYKIIAN

3.13  MaruuTHOE I10JI€ IOCTOSTHHOI'0 MarHuTa. B3anMmo/ielicTBrEe MOCTOSHHBIX MATHUTOB

3.14  JleiicTBME MarHUTHOTO TOJIs HA TPOBOJIHUK C TOKOM

3.15  Omneitel ®apazes. SABnenue snekTpoMarnuTHOW uHAyKuuu. [Ipasuno Jlenna
Ilpakmuueckue pabomol
N3mepenue 3JeKTPHIECKOTro COMPOTUBIICHUS PE3UCTOPA; MOIITHOCTH AJIEKTPUIECKOTO TOKA; PaOOTHI 2JIEKTPUIECKOTO TOKA.

316 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BOSHHKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JTAMIIOUYKa), OT HAIMPSHKEHHS] Ha KOHIIAX MPOBOIHHKA;
3aBUCHMOCTH COIPOTUBIICHHS OT JJTMHBI TPOBOHHKA, TIJIOMIA/IA €T0 TMOTIEPEYHOTO CCUCHUS U YACIBHOTO CONMPOTHUBIICHUS.
[IpoBepka mpaBuia AN DIEKTPUYECKOTO HAMPSHKEHUS TPU  TMOCIEIOBATENIbHOM COCIUHEHUH TPOBOJAHMUKOB; TMpaBWIA S  CHUJIBI
ANEKTPUUYECKOTO TOKA MIPH MaPAIUICIIEHOM COSAMHEHUN TTPOBOHUKOB (PE3UCTOPHI U JIAMITOYKA)

317 Qu3zuueckue si6leHUs 8 npupoode. ISKTPUICCKUE SBICHHS B aTMochepe, 3JIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE ToJIe 3eMitd, Aperd
TIOJIFOCOB, POJIb MATHUTHOTO TIOJIS AJIs1 'KU3HU Ha 3emiie, OJSIPHOE CHsTHHE
Texuuueckue ycmpoucmea: >IEKTPOCKOI, aMIIEpMETP, BOJIBTMETP, PEOCTaT, CYETUYUK DIEKTPUUYECKONW DHEPTUHU, DIEKTPOOCBETUTEIHHBIC

3.18 mpubopsl, HarpeBarelbHBIC 3JIECKTPONPHOOPH (NMIPUMEPHI), SJIEKTPUYCCKHE MPEIOXPAHUTEIH, JJICKTPOMArHHUT, JJIEKTPOJBHUTATEIh
MIOCTOSIHHOTO TOKA, TeHEePaTop MOCTOSHHOTO TOKA

3.19  DnexkrpomarHuTHBIE BONHBEIL [lIkana 3MeKTpOMarHUTHBIX BOJH

3.20  Jlyuemas Mmojenb cBera. [IpsMoIHHEIHHOE paclipoCTpaHEeHNE CBETa

3.21  3akon otpakeHus cBera. [I10cKoe 3epkano

3.22  TlpemomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
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3.23

Hucnepcus cBera

3.24  JIuuza. Xox nyueit B muH3e. POKycHOE paccTosiHue JuH3bl. Ontudeckas cuia aua3el: D = 1/F

3.25  TI'ma3 kak ontudeckas cucrema. OnTuyeckue mpuodopbl
IIpaxmuueckue pabomul
W3mepenue ONTUYECKOW CHIIBI COOMpAIOIIeH JTHH3BI, (POKYCHOTO PACCTOSIHHSI COOMpAromiel JIHH3bI (10 CBOWCTBY PaBEHCTBA pPa3MEpOB

3.26  mpeamera U U300paKEHUs, KOT1a IPEAMET PACIIONIOKEH B TBOMHOM (OKYyCE), MOKa3aTeNs MPETOMIICHHS CTEKJIa.
HccnenoBanue CBONCTBA HM300paKEHUS, IMOIYYCHHOTO C TOMOIIBIO COOUPAIOMICH JIMH3BI, WU3MEHEHHUS (OKYCHOTO PACCTOSHUS ABYX
CJIOKCHHBIX JIMH3; 3aBUCUMOCTH yTJjia MPEJIOMJICHHs CBETOBOTO JIyya OT yrja MaJeHusl Ha TPaHUILIEe «BO31YyX — CTEKJIO»

397 Qu3zuueckue asnenus 6 npupode. 3atmenust Conuna u JlyHsl, 11BeTa Tel, onTUYeCKHe sBIeHU B aTMocdepe (1Bet Heba, pedpakius, paayra,
MUpPax)

3.28  Texnuuecxue ycmpoticmea. O4KH, IEPUCKOI, (poToarmapar, ONTUYECKUE CBETOBObI

4 KBAHTOBBGIE ABJIEHU A

4.1 PanuoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnaaa

4.2  Omnbitsl Pe3epdopna no paccesnuro anba-vyactuil. [lnanerapuas Mmonens atoma

4.3 CocrtaB aToMHOTO siipa. M30To1bI

4.4  Tlepuon moiypacmnajaa aTOMHBIX sJIEp

45  SlnepHble peakiuu. 3aKOHBI COXPaHEHUs 3apsJ0BOIO U MAaCCOBOI'O YHUCET

16 Dusuueckue AGICHUA 6 npupooe: eCTeCTBeHHLEﬁ pPaIMOaKTUBHBIN ()OH, KOCMHUYECKHE JIy4d, PAJTUOAKTUBHOC H3ITYUCHHE ITPUPOTHBIX
MUHEPAJIOB, EHCTBUE PAJMOAKTHUBHBIX U3IIyYeHUH HA OPTaHU3M YelIOBEKa

4.7  Texunuyeckue ycmpoticmea: CIEKTPOCKON, UHIUBUAYAIbHBIN T103UMETp, Kamepa BuiibcoHa, simepHasi SJHepreTuka
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI U151 YYEHUKA

1. ®wuswuka : umxeHepsl Oynymero : 7 Kiacc : yriayOn€HHBIH ypoBeHb : YueOHMK B 2-X uacTsax / B. B. bemara, H. U. Boponmosa, 1. A.
Jlomauenkos, FO. A. Ilane6parnes ; nox pea. F0. A. [TanebpatiieBa. — Mocksa : [IpocBemenne, 2025.

2. ®wusuka : wHXKeHepbl Oyaymero : 8 kiacc : yrinyOnéHHBIM ypoBeHb : YueOHMK B 2-X yactsax / B. B. bemara, H. 1. Boponmora, U. A.

Jlomauenkos, 0. A. [Tanebpatnes ; mox pex. FO. A. IlaneOparueBa. — Mocksa : [Ipocsemienue, 2026

METOANYECKHUE MATEPHUAJIBI J151 YYUTEJIA
1. ®wusuka : MHKXEHepHl OyAyIIero : 7 Kiacc : yriryOJn€HHBIN ypOBEHb : 33a4HuK : ydyeOHoe nocobue / B. B. bemara, H. U. Boponnosa, 1. A.
Jlomauenkos, 0. A. ITaneobpaties ; mox pex. FO. A. Ilane6parueBa. — Mocksa : [Ipocsenienue, 2026
2. ®dusuka : UHXKeHepbl Oyaymiero : 8 kiacc : yrayOnéHHBIA YpOBEHb : 3aayHuK : yueOHoe mocobue / B. B. bemara, H. 1. Boponuosa, 1. A.

Jlomauenkog, 0. A. IlaneOparues ; mox pen. FO. A. ITane6pariieBa. — Mocksa : [IpocBemenue, 2026

3. A.E.Mapon, E. A. Mapon ®usuka. CaMoCTOSTEIIbHBIE H KOHTPOJIbHBIE paboThl. 7 kinace, M.: [Ipocsemenue, 2023

4. A.E.Mapon, E. A. Mapon ®usuka. /lugakruueckue matepuansl. 7 kiacc, , M.: [Ipocsemenue, 2023

5. A. E.Mapon, E. A. Mapon ®usuka. CaMmocTosiTeIbHbIE U KOHTPOJIbHBIE paboThl. § Kkitacc, M.: [Ipocsemmenue, 2024

6. A.E.Mapon, E. A. Mapon ®usuka. [lugaktuueckue Matepuainsl. 8 kiace, , M.: [Ipocemenue, 2024

7. A. E.Mapon, E. A. Mapon, C. B. Ilozoiickuit ®uznka. CO0pHUK BOIPOCOB U 3a1a4. § kiacc, M.: [Ipoceemenue, 2024
8. A.E.Mapon, E. A. Mapon ®usnka. CaMoCTOSTENIbHBIC H KOHTPOJIBHBIE pa0doThI. 9 Kitace, M.: [Ipoceemenue, 2025

9. A.E.Mapon, E. A. Mapon ®usuka. Jlugakruueckue Matepuainsl. 9 kiace, , M.: [Ipocsemenue, 2025

10. A. E. Mapon, E. A. Mapos, C. B. I1o3oiickniit ®uzuka. CoOopHHK BOIpocoB u 3aaa4. 9 knacc, M.: [Ipocsemenue, 2025

11. AGaymaeBa O. A., Jlsmmes A.B. / Ilox pen. Anexcamunoi 1N.}O. EctecTtBeHHO-HaydHas rpaMOTHOCTh. Du3ndeckue cucremsl. Tperaxep. 7-9

kiaccesl. DO VII. Tpenaxep 1 ydamierocs
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12. Kucenes 10. II., SAmmukosa JI.C./Ilox pen. Anexcammuoit M.}FO. EctecTBeHHO-HaydHass TrpaMOTHOCTh. JKuBble cuctembl. TpeHaxep. 7-9
kiaccesl. DD VII. Tpenaxkep 1 ydaierocs.
13. A6nynaesa O. A., JIanues A.B., Smumkosa /1.C. / [lox pen. Anexcamunoit N.1O. EctecTBeHHO-Hay4HAas TpaMOTHOCTD. 3eMJIsi U KOCMUYECKHE

cuctembl. TpeHaxép. 7-9 knaccel. DDVYII. Tpenaxkep mia yyamnierocs

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. @®I'C "Mos Ilxona"

2. DnextpoHHbIe (OpMBI YIeOHBIX TOCOOMit n3narenscTBa [IpocBemenne
3. marHoctuueckue paboTsl MuHHCTEpCTBA MTpocBemieHus: PO
4

OTtkphIThIi OaHK 3aganuit OI'D

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE ITPOI'PAMMBI
1. Iludponas naGoparopus no GpuU3MKe LEHTPa €CTECTBEHHOHAYYHO! HanpaBieHHOCTH «Touka pocTay.
Kommnnektsr o6opynosanus «I'MA-nabopatopusi».
AcTtpoHOoMHUecKas JeMOHcTpanmonHas Mojaens (Comnie-3emits-JIyHa)
bapomerp-anepoun
biiox nutanus perynupyemsii
Be6-kamepa Ha OJIBUYKHOM IITaTHBE
Benepko Apxumena

I'eneparop 3ByKoBOMI

© 0o N o g bk~ wWw DN

I'urpometp (ricuxpomerp)
10. T'moOyc 3Be3mHOTO HEDA C IMOACBETKOM

99


https://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=BA1F39653304A5B041B656915DC36B38

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

I'mo6yc 3emnu pusznueckuit
I'mo6yc JIyHbI ¢ MOACBETKOM
I'mobyc Mapca ¢ mocBeTkou
JAnHamMoMeTp A1eMOHCTPAlMOHHBIN

JlokyMeHT-Kamepa

Jlocka mpoOKoBasi, WM JOCKAa MarHUTHO-MapKepHasi, UJIM MarHUTHO-MapKepHas IUICHKA Ha CTEHY

KamopumeTp ¢ HabopoM KaTOpUMETPUISCKUX TEI
Kommac

Kowmruiekt moptpeToB [uist oopMiIeHUs KabrHeTa

Kommext MMOCYyAbI I[CMOHCTpaHHOHHOﬁ C IPUHAIJIC)KHOCTIAMU

Kommnekt npoBoioB

JlaGopaHTCKH CTO

Marsut 1yrooOpa3Hblit

Marsut noJI0CoBOM 1€MOHCTPALIMOHHBIN
MarsHuTHbIE CTPEIKH Ha MTOACTaBKAX
ManHoMeTp )KUAKOCTHON JEMOHCTPALIMOHHBIN
Marmna snektpodopHas

Masarauk Makcsema

MUuKpOCKOI 1€EMOHCTPALIMOHHBIN
Mogaenu pakeT-HOCUTENEN

Mosens BHYTPEHHETO CTPOEHUS 3EMIIU
Monens HeOecHoOM chepsl

MOJIGJ'H) CTPOCHUA COJIHEYHOM CHCTEMBEI OJICKTpHUYCCKas
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54.
55.
56.

HaGop akceccyapoB k Tenaeckomy

HaGop neMoHCTpalnOHHBIN BOJIHOBBIX SBICHUN

Habop neMOHCTpalMOHHBIN 10 JUHAMUKE BPALIATEIbHOTO JIBUKCHUS
HaGop neMOHCTpalMOHHBIN 110 MATHUTHOMY HOJIO KOJIBLIEBBIX TOKOB
HaGop neMOHCTpalMOHHBIN 110 MEXAaHUYECKUM KOJICOaHUAM
Habop neMOHCTpallMOHHBIN 1T0 MEXaHUYECKUM SIBICHUSM
HaGop asst ieMoHCTpaluy 3JIeKTPUIECKUX MOJICH

HaGop MakeTOB Iu1aHeT 3eMHOM IpyTIIbI

HaGop 1o n3yueHuro MarHuTHOTro moJjist 3eMiin

HaGop crniekTpabHBIX TPYOOK ¢ HICTOYHUKOM MUTAHUS
Hacoc Bakyymub1i1 KOMOBCKOTO

[Tanoyka cTekIsiHHAS

[Tanouka r00HUTOBAS

[Tpu6op Jlenua

[IpunTep

Peryar neMoOHCTpallMOHHBIN

Cocyapbl coob1maronmecs

CrakaH OTJIMBHOH 1I€MOHCTPAIIMOHHBII

CynraH 351eKTpOCTaTUYECKU I

TepmomeTp 1abopaTopHbIi

TpyOka HeroToHa

YcranoBka 15 uzyueHust pororddexra

OunbTp 115 Habmroaenust CotHITa
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S7.
58.
59.
60.

[ITap ITackans
[IITaTuB 1eMOHCTPALMOHHBIN
[IITaTuBBI U30JIHPYIOLIHE

DIEeKTPOMarHuT pa300pHBIMA
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