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1. IOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no (pusmke Ha ypoBHE OCHOBHOT'O O0IIEro 00pa30BaHMs COCTaBICHA Ha
OCHOBE TTOJIOKEHUHN 1 TpeOOBaHUH K pe3yJbTaTaM OCBOCHUS Ha 0a30BOM ypPOBHE OCHOBHOU
oOpaszoBaTenbHOM mporpammsbl, mnpenactaBieHHbIx B OI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl paboueit mporpamMmbl BocnuTaHuss 1 KoHIrenuu npenogaBadus yaeO0HOTO
npenmera «Pusukay.

CopepxaHue mporpaMMmbl 10 (QU3MKE HampaBieHO Ha  (opmupoBaHHe
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOIIUXCSI M OpPTaHU3AINI0 U3yUeHUs (PUBUKU Ha
NesITeIbHOCTHOM OcHOBE. B mporpamme 1no pu3mke yUuThIBaIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanuzauuud TpedoBanuit GI'OC OOO k miaaHUpyeMbIM JTUYHOCTHBIM U
METalpeIMETHBIM  pe3yJbTaTaM OOYy4YeHHUs, a TaKkKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMsl.

[Iporpamma mo (u3uke ycTaHaBIMBAET paclpejelieHHe y4yeOHOro marepuana Io
rojaM o0yueHus (IO Kjlaccam), MpeAJiaraeT IPUMEPHYIO MOCIEA0BATENbHOCTh U3yUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOTO COJEpKaHUS U y4ETE BO3PACTHBIX
0COOEHHOCTEH 00yYarOImUXCs.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbIO OKa3aHUS METOJAMYECKON MOMOIIU
YUHTEIIO B CO3IAHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®u3rka SBISIETCS CHCTEMOOOPA3YyIOIMM [UIsl €CTECTBEHHO-HAyYHbBIX YYEOHBIX
IPEIMETOB, TMOCKOIbKY (DU3MYECKUE 3aKOHBI JISKAT B OCHOBE MPOIECCOB W SIBIICHUIA,
U3y4aeMbIX XUMUEH, OMOJOoTHEN, acTpoHOMUEH U Pu3nyeckoi reorpadueil, BHOCUT BKJIAJl
B E€CTECTBEHHO-HAYYHYIO KAapTUHY MHpa, MPEAOCTaBIsAeT HamOoJiee SICHbIE OOpPa3Ilbl
IPUMEHEHUs HAyYHOTO METO/a TMO3HaHMS, TO €CTh CIOCc0o0a MOJTy4YeHHUs TOCTOBEPHBIX
3HAHUU O MUpE.

Omna W3 THaBHBIX 3a/7ad  (PU3HYECKOrOo OO0pa3oBaHUsS B CTPYKType OOIIero
00pa3oBaHus COCTOUT B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOW rPaMOTHOCTH M MHTEpEca K
HayKe y 00y4Yarommxcs.

N3yuenue ¢u3ukn Ha 0a30BOM YpPOBHE NPEANOJaraeT OBJAJACHHUE CIETYIOUIMMU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

- HAyYHO OOBSCHSTH SIBJICHUS;

- OLICHUBATh U TIOHUMATh 0COOCHHOCTH HayYHOTO UCCJICI0BAHMS,;

- HHTEPNPETUPOBATH JaHHbIE M WCIOJIb30BaTh HAy4HBIC JOKa3aTelIbCTBA IS
MTOJTY4Y€HHUSI BBIBOJIOB.

[{enu nzydenus GU3NKKA HA yPOBHE OCHOBHOTO 00IIIEr0 00pa30BaHUs OMPE/IEICHBI B
Konnenmmu mnpenogaBanus ydyeObHoro mpenMera «@Pusnkay B 00pa3oBaTENbHBIX
opranuzanusix Poccuiickoii deaepanuu, peann3yonimx OCHOBHBIE 00IIe00pa3oBaTEIbHbIC
porpaMMbl, yTBEPKAEHHOW pemenueM Kommerun MuHHCTEpCTBA NPOCBELICHUS
Poccuiickoii @eaepannu (mpotokon ot 3 mekadbps 2019 r. Ne [TK-48H).

Lenu uzyuenus gusuxu:

- IpUOOpPETEeHHE MHTEpeca U CTPEMJICHUS O0YydYarolMXCSd K HAYYHOMY H3YUYEHHIO
OPUPOABI, PA3BUTUE HX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TMPEACTABICHUN O HAy4YHOM METOJe IMO3HAaHWS W (QOopMUpOBaHUE
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UCCJIeI0BATENHLCKOIO0 OTHOILIEHUSI K OKPYKAIOIUM SIBIICHUSM;

- (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa H3yuYeHHUS OCHOB
CTpOCHHS MaTepuu U (yHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

- (opmupoBaHue mNpeACTaBICHUH O poau GUMKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

- pa3BUTHE TPEICTaBICHUNA O BO3MOXHBIX cepax Oymymied mpodeccHoHaTbHON
NEeSATENbHOCTH, CBS3AHHOW C (DPM3MKOM, MOATrOTOBKA K JAJbHEUIIEMY OOYYEHHIO B 3TOM
HapPaBIICHUU.

JlocTikeHue 3TUX 1eNed mporpaMMbl MO (PU3HKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus 00€CIIeUnBACTCs PEUICHUEM CIEAYIONIUX 3a0ay.:

- NpUOOpEeTeHHE 3HAHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, 3JIEKTPUUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

- NpUOOpETEHHWE YMEHUU OINUCHIBAaTh M OOBACHATH (DU3MUECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJTYYEHHBIX 3HAHU;

- OCBOEHHME METOJOB pEUICHUS MPOCTEHIINX PACUETHBIX 33Jlay C UCIOJIb30BAaHUEM
duznyeckux Moieneil, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

- pa3BUTHE YMEHU HaOMOJaTh MPHUPOIHBIC SBJICHUS U BBINOJHATH OIBITHI,
naboparopHble pabOTbl W HKCIEPUMEHTAJIbHBIE MCCIEIOBAaHUS C HCIOJb30BaHUEM
M3MEPUTENBHBIX TPUOOPOB;

- OCBOCHHE MPUEMOB padOThI ¢ HHPOpMALIMEH (PU3NUECKOTO COJIEp KaHUsl, BKIIIOYas
MH(POPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKU, AaHATTU3 U KPUTHUECKOE OLIEHUBAHUE
uHbopMaIny;

- 3HAKOMCTBO €O cdepamMu TNpoPecCHOHANbHON JESTeNbHOCTH, CBS3aHHBIMU C
(U3MKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha TOCTHKEHUSAX (PU3NYECKOM
HayKH.

Ha wu3ydenne ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus 0TBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIENI0), B 8 KJlacce —
68 yacoB (2 Jaca B HeAeno), B 9 kinacce — 102 gaca (3 yaca B HE/IeIIO).

[Ipensiaraemelii B mporpaMMe no (pu3HKe MnepedeHb Jad0paTOPHbBIX padOT U ONBITOB
HOCHUT PEKOMEHIATENbHBIA XapaKTep, YUUTEIb JeJIaeT BbIOOP MPOBEACHUS JTa0OPATOPHBIX
paboT W OMBITOB C Y4YETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH OOydYaromuxcs, CIHCKa
AKCIIEPUMEHTAJIBHBIX 3aJaHul, MpeajaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOIO
AK3aMeHa 1o (PU3MKe.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI

N3ydenne (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HANpaBlIEHO Ha
JOCTMKEHHE  JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

Jluunocmmuuie pezynomamot

B pesynbrare uzydeHuss pU3MKUM HA ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUA Y
oOyyaromierocst 0y1yT cOpMUPOBaHBI CIEAYIONINE JTNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) maTpUOTHYECKOTrO BOCITUTAHUS:

- TMpPOSIBJICHME MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3ruecKol HayKu;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX (DU3UKOB;

2) TpakJIaHCKOTO M JyXOBHO-HPABCTBEHHOTI'O BOCITUTAHHUS:

- TOTOBHOCTh K aKTMBHOMY YYacTHUIO B OOCYXIEHUU OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUN (PUBUKY;

- 0CO3HaHUE BAXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3CTETHUYECKOTO BOCIUTAHUS:

- BOCIPUSTHE OSCTETHUUYECKUX KayecTB (HPU3UUYECKON Hayku: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EHHOCTH HAyYHOTO MO3HAHHUS:

- OCO3HAHHWE LIEHHOCTU (PU3NYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIOILIECH KYJIbTYPHI;

- pa3BUTHE Hay4yHOM JOO03HATENLHOCTH, HHTEpeca K HCCIeI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopmupoBaHuUs KyJbTYPbI 3A0POBbs U SMOIIMOHAIBLHOTO OJIArOTOTy YHS:

- OCO3HaHME IEHHOCTH Oe3omacHOro oOpa3a JKU3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaKHOCTHU MPaBUJI OE30MAaCHOrO MOBEJICHUS HAa TPaHCIOpTE, Ha
JI0pOrax, ¢ JEKTPUUECKUM U TETIOBBIM 000PYIOBAHUEM B JOMAIIIHUX YCIOBHUSX;

- c()OpMHUPOBAHHOCTh HaBbIKa pe(deKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOIo K€ MpaBa y JPYyroro 4ejJoBeKa;

6) TpyIOBOro BOCIHUTAHUS:

- AKTUBHOE Yy4YacTHE€ B pEUIeHUH TNPaKTHUYECKUX 3a7ad (B paMKax CeMbH,
oOpa3oBaTenpHON OpraHu3alii, TOopoJaa, Kpas) TEXHOJOTUYECKOW ¢  COIMAIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIMUX B TOM YUCIEC U PU3NYECKUX 3HAHU;

- UHTEpeC K MPAKTUYECKOMY U3YUCHHIO TTPodeccHil, CBI3aHHBIX ¢ (PU3UKOI;

7) SKOJOTMYECKOTO BOCITUTAHHUS:

- OpHEHTAIM Ha TpUMEHEeHne (U3NMYECKUX 3HAHUM JIJIS pelieHus 3a7a4d B 001acTu
OKpY>Karolllel Cpe/ibl, MIIAHUPOBAHUS MOCTYIKOB M OILIEHKH X BO3MOXHBIX MOCIJIEICTBUI
IUT OKPYKAIOIIEH Cpelibl;

- OCO3HaHME II100aTBHOTO XapaKTepa HIKOJIOTMUYECKUX MPOOJIEM U T UX pPelleHMUs;

8) amanTanuu K M3MEHSIONIUMCS YCIOBHSIM COIIMATIBHOMN U IPUPOHOMN CPEJIbI:

- TOTPeOHOCTh BO B3aMMOJIEUCTBUM MPU BBHINMOIHEHUH UCCIEIOBAHUM U MPOEKTOB
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(u3uUecKoil HarPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JIPYTHX;

- IOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUIECKYIO e TEIbHOCTB;

- TOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHciie (POPMyIHUpPOBAThH UIEH,
MOHSITUSL, TUIIOTE3bI O GUBUUECKUX 0OBEKTAX U SIBICHUSAX;

- OCO3HaHUE ACPHUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

- IJJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMUIA,

- CTpEMJICHHE aHaJIM3HpPOBATh U BBIABIATH B3aMMOCBSI3M MPHUPOABI, OOIIeCTBA U
HYKOHOMHKH, B TOM YHCJIE€ C UCIIOIb30BaHUEM (PU3HMUECKUX 3HAHU,

- OlICHKA CBOUX JCUCTBUI C YUETOM BIHSHUSA HAa OKPYKAIOIILYIO CPEdy, BO3MOXKHBIX
r7100aTbHBIX TOCIECTBUMA.

Memanpeomemmule pe3yibmamaul

B pesynprare ocBOCHHS MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust y oOydaromierocss OyayT cpopMHpOBaHBI METANPEIMETHBIE PE3YJbTaTHI,
BKJTFOYAOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC yUeOHbIE NEHCTBHSI, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC YUCOHBIE TCUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS.

llosnasamenvHole yHUBEpCaAlbHblE YUeOHble OelCmEUs.

bazosvie nocuueckue oeticmaust:

- BBISIBJISITH U XapaKTEPU30BaTh CYyIIECTBEHHBIC TPH3HAKN OOBEKTOB (SBJICHH );

- yCTaHaBIIMBaTh CYIIECTBEHHBIM TIPU3HAK KJIacCU(UKAIIUA, OCHOBAaHMS JIJIs
000011IeHNs U CPABHEHUS,

- BBISIBJISATh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTaX, TaHHBIX
Y HaOTIOJICHUSIX, OTHOCSIIUXCS K (PU3UICCKUM SBJICHUSIM;

- BBISBIIATHh IPUYMHHO--CJICJICTBEHHBIC CBS3H MPU U3YUYCHUH (PU3HYECCKUX SBJICHUN U
IIPOIICCCOB, JICJIaTh BBIBOJABI C HCIIOJB30BAHUEM JACAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUCHHH, BBIIBUTATh THUIIOTE3BI O B3aUMOCBS3SX (PU3MUECKUX BEITNUYHH;

- CaMOCTOSITEIPHO BBIOMPATh CIOCOO perieHus y4ueOHOW (HU3NYECKON 3amaun
(cpaBHEHHME HECKOJBKUX BApHUAHTOB PEIICHUS, BEIOOP HaWOOJIee MOAXOIAIICTO C YIETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

bazosvie uccneoosamenvcrue deticmausi:

- HCTIOJIH30BaTh BOIPOCHI KaK MUCCIICIOBATEbCKUN HHCTPYMEHT MTO3HAHHUS,

- TPOBOJUTH TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OTIBIT, HECIOKHBIH
(U3UYCCKHUI SKCIIEPUMEHT, HEOOJIBIIIOE NCCIIeIOBaHNE (DU3UICCKOTO SIBJICHUS,

- OIICHUBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTH HH(OPMAITHIO, TOTYUECHHYIO B XO/I€
HCCIICIOBAHMS MII DKCIICPUMCHTA;

- CaMOCTOSITENIbHO (OPMYIHpPOBaTh OOOOIICHWs] W BBIBOJABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOJEHHUS, OIBITA, UCCIACAOBAHUS;

- IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIee pa3BUTHE (HU3UYCCKHX IPOIIECCOB, a
TaK)K€ BBIJBUTATH TIPEIITOIOXKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

- MPUMEHSTh PA3JIMUYHBIC METOJIbI, HHCTPYMEHTBI M 3alpOChl MPU IMOUCKE U 0TOOpE
uH(pOpMaIK WM TaHHBIX ¢ YYETOM MPEI0KEHHON yueOHON (hU3nYecKon 3a1a4u;
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- aHaJU3UpoOBaTh, CHCTEMATU3UPOBATh U HHTEPNPETUPOBATH HHPOpPMALHIO
Pa3IMYHBIX BUAOB U (OPM NPEACTABICHNUS;

- CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (POPMY TIPEICTaBICHUS HHPOPMAIIUN U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIO0XHBIMH CXEMaMH, JUarpaMmamu, HWHOU
rpadukoi ¥ UX KOMOMHALIUAMHU.

Kommynuxkamusnuvle ynugepcanvhvie yuebnvie 0eticmeusi:

- B Xo71¢ 00CYXIeHHs y4eOHOTO MaTepuaia, Pe3yIbTaToB JIA0OPATOPHBIX PadOT |
IPOEKTOB 3aJlaBaTh BOIIPOCHI IO CYLIECTBY OOCYXk/IaeMOl TEMbl U BBICKAa3bIBaTh WJIEH,
HAalleJICHHBIE HA PELICHHUE 3a/1a4i U MTOJIepKaHue OJ1aroKenaTeIbHOCTH OOILEHUS;

- COINOCTAaBJIATh CBOM CYXJIEHHUS C CYXICHUSMHU JPYTrUX YYaCTHUKOB JHajora,
OoOHapyX1BaTh Pa3IU4HUEe U CXOACTBO MO3ULINN;

- BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

- NOyOJMYHO TIPEACTaBIATh PE3YJbTAaThl BBITOJHEHHOTO (PU3UYECKOrO OIbITa
(3KCIIeprMEHTa, UCCIEI0BAHMS, IPOEKTA); MOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJIHOM W WHAMBUIAYAJIbHOM pabOThl NpH pEUIEHUU KOHKPETHOM (pu3mueckoi
poOJIEMBI;

- IPUHUMATh L€ COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh JEUCTBHS IO €€
JOCTHKEHUIO: PACOpesieNsiTh poJiH, 00CYk AaTh MPOLECCHl U PE3YNbTATHl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

- BBINIOJIHATH CBOIO YacTh PabOThI, JOCTUrasi KAYECTBEHHOTO PE3yJbTaTa 10 CBOEMY
HaMpaBJIECHUIO U KOOPIAUHUPYS CBOM JEHCTBUS C APYTMMH YICHaMU KOMaH/bI;

- OLICHMBAaTh KaueCTBO CBOEro BKJaJa B OOIMH MOPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

Pecynamusnvie ynusepcanvHule yuebHvle Oelicmsus

Camoopzeanuzayus:

- BBISBIIATH MPOOJIEMBI B XKU3HCHHBIX M YUYEOHBIX CHUTYyaIUsAX, TPEOYIOITUX IS
perieHus GU3NIeCKuX 3HaHU;

- OPUEHTUPOBATHCS B PA3TUYHBIX MOAXOJaX MPUHATHS pEIIeHU (MHIUBUIYaIbHOE,
MIPUHATHE PEIICHUS B TPYIIIE, NPUHITHE PEIICHUH TPYIIION);

- CaMOCTOSITEIFHO COCTABJISATh AJITOPUTM pelieHus (PU3NICCKON 3amaun WM TiIaHa
UCCJICIOBAaHUS C YYETOM HMCIONIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh Mpe/iaraeMbple BapuaHThl PEIICHHM;

- IeJIaTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmponb, SMOYUOHAILHBIU UHMELIEKMN.

- IaBaTh aJICKBAaTHYIO OIEHKY CUTYAIMH U TIPEIIaraTh MjIaH €€ U3MCHCHHSI,

- OOBSACHATh TMPHUYUHBI JOCTHKCHUS (HETOCTHKEHUS) PE3yIbTaTOB JICSITEIBHOCTH,
JlaBaTh OILIEHKY MPHUOOPETEHHOMY OIIBITY;

- BHOCHUTH KOPPEKTHBBI B JCSATEIHHOCTh (B TOM 4YHCJIE B XOJ BBITIOJHCHUS
(U3MYECKOTO MCCIICIOBAHUS WJIM TPOCKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
MU3MEHUBIINXCS CUTYallUi, YCTAHOBIIEHHBIX OIMTUOOK, BOZHUKIIUX TPYJHOCTEH;

- OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIETTU U YCIOBUSM;

- CTaBUTh CceOS Ha MECTO JPYroro 4elioBeKa B XOJE€ CIopa WU JUCKYCCHU Ha
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HAay4YHYI0 TEMY, IOHUMAThb MOTHBBI, HAMEPEHUS U JIOTUKY APYIoro;
- MpHU3HABaTh CBOE MPABO HA OMIMOKY MPH pEIICHWH (PU3NYECKUX 3a]ad WM B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

Ilpeomemmnuwie pe3yromamal

K koHiy oOydenuss B 7 KJiacce IpeAMETHBIE Pe3yJbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

- HUCIOJIb30BaTh TMOHATHUSA: (PU3NYECKHE U XUMHUYECKUE SIBICHUS, HaOJIOACHHE,
AKCIIEPUMEHT, MOJIeNib, TUIIOTE3a, €IWHHUIIBI (DU3UYECKUX BEIUYUH, aTOM, MOJIEKYyJa,
arperaTHble COCTOSIHMSI BemiecTBa (TBEpPIOE, KUAKOE, Tra3000pa3HOE), MEXaHUYECKOe
IBH)KCHUE (paBHOMEpHOE, HEpPaBHOMEPHOE, IpsIMOJIMHENHHOE), TPaeKTOpus,
paBHOACHCTByIOIas cuia, nedopmanus (ympyras, IUIacTUYEcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

- paznuyath sBieHUS (Aud@y3us, TEMIOBOE JBWKEHUE YaCTHUI[ BEIIECTBa,
PaBHOMEpPHOE JBWKEHHE, HEPABHOMEPHOE IBUKCHHE, WHEPLUs, B3aUMOJICUCTBUE TEIl,
paBHOBECHE TBEPBIX TEN € 3aKPEIVIEHHOMN OChIO BpallleHUs, Iepeaada JaBJICHUS TBEPAbIMU
TeJaMHU, KUJKOCTSIMU U ra3zaMu, aTMoc(epHOe AaBJeHUE, IJIaBaHUE TeJl, MpPEBpallCHUs
MEXaHMYECKON PHEPTUH) MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJIICHUE;

- pacno3HaBaTh MPOSBICHUE H3YUCHHBIX (DPU3MUECKUX SIBJICHUN B OKpPY>KarOIIeM
MUpE, B TOM 4uciie PU3NUECKUE SBJICHUS B MPUPOJIC: MPUMEPHI ABUKEHUS C PA3TUIHBIMU
CKOPOCTSIMU B )KMBOM U HEXKUBOM MPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE,
BIUSIHUE aTMOC(EPHOTO JABJICHMS Ha KMBOW OpraHW3M, IUIaBaHUE PbIO, pblyaru B Tele
YeJIOBeKa, IPU OTOM TMEPEeBOJUTH TMPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUI;

- ONHCHIBaTh HW3YYCHHBIE CBONCTBA TeNl U (U3UYECKUE SBJICHHS, HUCIOJIb3YsI
dbu3nyeckre BeIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, IMyTh, CKOPOCTH,
CpedHsisi CKOPOCTh, CHJIa YIPYTrOCTH, CUJIa TSHKECTH, BEC Teja, CUjia TPEHHsS, JaBJICHUE
(TBEpHoOrO TeEna, KUJIKOCTH, Tas3a), BBITAJKUBAIONIAS CUJIA, MEXaHMueckas padorTa,
MOITHOCTb, IJIEYO CUJIbl, MOMEHT CHUJIbI, KOO(POUIIMEHT MOJIE3HOTO ACHUCTBUSI MEXaHU3MOB,
KMHETHYECKass M TOTEHUUAJIbHAS DHEPrus), NpU OINUCAHUM MPABUIHLHO TPAKTOBATh
(U3UYECKHUI CMBICIT MCIOJIB3YEMbIX BEJIIMUUH, UX 0003HAYEHUS W €AMHUIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMU
BEJTMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITHYUNH;

- XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS M TPOIECCHI, UCTIOIb3YS
MpaBWJIa CIIOXKEHUsI cui (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, paBUi0 paBHOBECHsI pbruara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUSI MEXaHUYECKOW SHEPTHH, IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA
Y 3aIIUChIBATh €r0 MaTeMaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MUECKHE SIBJICHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM 4YHUCIE U
B KOHTEKCTE CHUTyalHld NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISABIATH PUYNHHO-
-CJIEJICTBEHHbIE CBSI3H, CTPOUTHh OOBICHEHHE U3 1—2 JOrMYecKHx IIaroB ¢ onopoi Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
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- pemiaTh pacy€THbIe 3a7aud B 1—2 AEUCTBUSA, UCHOJIb3YsI 3aKOHBI U (DOpPMYIIBI,
CBsI3bIBAIOIIME (DM3MUYECKHE BETUYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3a7aud 3alKChIBATh
KpaTKO€ yCIIOBUE, MOACTABIATH PU3NUECKIE BETUYUHBI B (DOPMYIIBI U TPOBOAUTH PACUETHI,
HaxoJIUTh CIIPABOYHBIE JIaHHbIE, HEOOXOJMMBbIE JUIsl pELICHHS 3a7ad, OLEHUBATH
PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUHHBI;

- pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEUIUTh MPHU MOMOIIM (PU3NUECKUX
METO/IOB, B OIIMCAHUH UCCIIEOBAaHUS BBIIEIATH IPOBEPAEMOE IPEAIONIO0KEHUE (TUIOTESY ),
pasnuyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT, HAXOIUTh OLUTMOKH B XOJIE OMbITA,
JeNaTh BBIBOJIBI IO €T0 pe3yJibTaTaM;

- MPOBOJUTH ONBITHI MO HAONIOACHUIO (PU3MUECKUX SIBICHUUA WM (PU3NYECKUX
CBOMCTB Tel: (hOpMYJIUpOBaTh MPOBEPSEMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY U3
peJI0AKEHHOT0 000pyA0BaHNUs, 3aIIUCHIBATH X0/l OIbITa U (POPMYJIHPOBATH BHIBOBI;

- BBIIIOJIHATH NIPSIMbIE U3MEPEHMSI pACCTOSHUSA, BpEMEHH, MacChl Tela, 00bEMa, CHIIbI
U TEMIEPATypbl C HCIOJb30BAHHEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTA U3MEPEHUH;

- IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETUUUHBI OT JPYTroi
C HCIIOJb30BAHUEM NPSIMBIX U3MEPEHUH (3aBUCMMOCTH IyTH PABHOMEPHO ABUKYILETOCS
Tela OT BPEMEHHU JBM)KCHHS Te€Ja, CUJIbl TPEHHsI CKOJBXKEHHUS OT Beca Teja, KauyecTBa
00pabOTKM TMOBEPXHOCTEW TEI M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIATU
CONPUKOCHOBEHHS T€Jl, CUIbl YIPYTOCTH OT YIJIMHEHUS NPYKUHBI, BBITAIKUBAIOIEH CUIIbI
0T 00b€Ma MOrpy>KEHHOM YacTu Tena M OT MJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTU TeNa, OT INTyOWHBI, HA KOTOPYIO MOTIPY>KEHO TEJNO, YCIOBHUH IUIaBaHUS Tel,
yCJIOBUM paBHOBECUS phluara M OJIOKOB), y4acCTBOBaTh B IUJIAHUPOBAHHHM YYEOHOTO
UCCIIEJIOBaHUsSI, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEAYs MPEII0KECHHOMY
IU1aHy, PUKCUPOBATH PE3YJIbTaThl OJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUUYHUH B BUJIE
NpeJI0OKEHHBIX Ta0JIUIl U TpadUKOB, 1eJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEIOBAHUS;

- MPOBOJUTH KOCBEHHBIE M3MEPEHMS (PU3NYECKHX BEIUYUH (IJIOTHOCTh BEIECTBA
KUAKOCTH U TBEPAOrO Teja, CWIa TPEHUS CKOJBXKEHMS, JaBJICHUE BO3/AyXa,
BBITAJIKMBAIOIIAS CUJIA, IEUCTBYIONIASl HA MOTPY>KEHHOE B KUAKOCTh TeJIO, KO3PPUIUEHT
MOJIE3HOTO JIEMCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEIIOKEHHON MHCTPYKLMH: MpU
BBINIOJIHEHUHA M3MEPEHU coOUpaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIUUCIATH
3HAYCHUE UCKOMOM BEJIMYUHEI;

- coOnrofaTh mMpaBWia TEXHUKM Oe30macHOCTH Tpu padbore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

- YKa3bIBaTh MPHUHIMIIBI JACUCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETp, COOOIIAIOUIMECs COCYynbl, OapoMeTp, pbluar, MOJABMXHBIA U
HEMOJIBUXKHBIN 0JIOK, HAKJIOHHAS TUIOCKOCTD;

- XapakTepU30BaTh MPUHIIMIBI JEHCTBUS H3YYCHHBIX MPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOl Ha HX oONucaHusl (B TOM 4YHCIE: NOAIIMIHUKH, YCTPOHCTBO
BOJOIPOBO/JIa, TUIAPABIMYECKUI MpPEcC, MaHOMETpP, BBICOTOMEpP, MOPIIHEBON Hacoc,
apeoMeTp), MCHOJIb3ysl 3HAaHMS O CBOMCTBax (DU3UYECKUX SIBICHUA M HEOOXOAUMbIE
(bu3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

- MPUBOJUTH TPHUMEPHI (HAXOAUTh MHGOPMALMIO O TMPUMEpax) MPAKTUYECKOIrO
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UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHMM B TOBCEAHEBHOM JKM3HUM [UIsi oOecreyeHus
0€30MacHOCTH MpU OOpaIICHUH C TPHUOOPAMU U TEXHUUECKUMH yCTPOMCTBAMHU, COXPAHEHUS
3JI0POBBS U COOIOICHUS HOPM DKOJIOTUYECKOTO TMOBEJCHHS B OKPYIKaIOIIEH Cpejie;

- OCYyIIECTBIATH OTOOP MCTOUYHUKOB MH(opMarmu B MHTEpHETE B COOTBETCTBHUH C
3a/IaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUA U MyTEM CpaBHEHUS
Pa3TUYHBIX KICTOYHUKOB BBICIIATHh HH(DOPMAITHIO, KOTOPAs SBIISICTCS MTPOTUBOPEUNBOMN HITH
MOET OBbITh HETOCTOBEPHON;

- HCIOJIb30BaTh TMpPU BBHIMOJHEHUU YYEOHBIX 3alaHUM HAyYHO--TIOMYJISIPHYIO
TUTEPATypy (PU3MUECKOrO COJIEP KaHMs, CIPABOYHbIE MaTepHalbl, pecypchl ceT HTepHeT,
BJaJeTh MpUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIIMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

- CO3/71aBaTh COOCTBEHHBIE KPAaTKUE MUChbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE 2—
3 ucTOYHUKOB MH(OpMANUU (PU3MUECKOTO COJAEPKAHUS, B TOM YHUCJE MyOJUYHO AeNaTh
KpaTKHE COOOIICHHS O pe3yJbTaTaX MPOEKTOB WJIM Y4YEOHBIX HMCCIIEOBAaHUM, IIPU 3TOM
IPaMOTHO MCIOJIb30BaTh M3y4YEHHBIN MOHATUMHBIN anmnapar Kypca (pU3uKd, CONPOBOXKAATh
BBICTYIUJICHUE MTPE3EHTALUE;

- [IPY BBIOJIHEHUH YUEOHBIX MPOEKTOB U UCCIEAOBAHUI pacpeensiTh 00I3aHHOCTH
B IPYyIIE B COOTBETCTBUH C MOCTABJICHHBIMU 3aJla4aMU, CJICIUTh 32 BBINOJHEHUEM IUIaHA
NEUCTBUN, aJEKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIIHI,
BBICTpAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAasI MHEHUE OKPYKAIOIIHX.

K koHiy oOyueHuss B 8 kJjacce mnpeiaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

- ICTOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE AaTOMOB U
MOJIEKYJI, arperatHble COCTOSIHHSI BEIIEeCTBA, KPUCTAUIMYECKUE M aMOp(QHBIE Tea,
HACBIIICHHBI M HEHACBHIIICHHBIM Tap, BJIAKHOCTh BO3/yXa, TEMIEparypa, BHYTPEHHSS
JHEprus, TEIUIOBOM JBUrATENlb, JJIEMEHTAPHBIM SJIEKTPUUECKUAN 3apsll, JIEKTPUUECKOE
0JI€, TPOBOJHUKH U TUAIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T0JIE;

- pa3nuyaTh SBJICHUS (TEIJIOBOE PacIIUpPEHUE U CKaTue, TeIionepenaya, TemioBoe
paBHOBECHE, CMauMBaHUE, KaIMJUIAPHBIE SBJICHUS, UCIIApEHUE, KOHICHCALNsI, TIJIaBJIeHHE,
Kpuctauim3anusi  (OTBEpAEBaHUE), KUIIEHHWE, Teronepenaya (TEmIONPOBOJHOCTD,
KOHBEKIUS, W3Jy4YEeHUE), OHJEKTpHU3alus TeJ, B3aUMOJCHCTBUE 3apsi/ioB, JCHCTBUSA
AIEKTPUUECKOTr0 TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE MAarHUTOB, JIEWCTBHE
MarHUTHOTO TOJIsl Ha MPOBOIHUK C TOKOM, 3JICKTPOMAarHUTHAsI MHYKIIHSI ) TI0 OIMMMUCAHUIO UX
XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE
SIBJICHHC;

- pacro3HaBaTh TMPOSIBICHUE H3YYCHHBIX (DU3UYECKUX SIBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM uuclie (PU3nYecKue SBICHUS B TPHUPOE: MOBEPXHOCTHOE HATSIKEHUE H
KamWUISPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUpOE, n3nydenne ComHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, 3JEKTPUUYECKUE
ABJICHHS B aTMOC(epe, JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 110JI€ 3eMJTH, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO MOJS JUIsl )KM3HUW Ha 3eMJie, MOJISPHOE CHUSHUE, TPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO 3a/adyy B YYEOHYIO, BBIIENSATH CYUIECTBEHHbIE CBOWCTBA
(mpu3Hakyu) HU3NYECKUX SBICHUM;
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- OIKCBhIBaTh HU3YyYEHHbIE CBOMCTBA Te€l W (PU3UYECKHE SBJICHMS, HCIONb3Ys
¢usznyeckue BeIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS OSHEPrus, KOJIMYECTBO TEILJIOTHI,
yAenbHas TEINIOEMKOCTh BEIIECTBA, yJAEJbHAS TEIUIOTA IUIABICHMS, YAENbHAsA TEIJIOTa
napooOpa3oBaHus, yJAelbHas TEIUIOTa CTOpaHUsl TOIUINBA, KOAI(PPHUIMEHT MOJIE3HOTO
JNEUCTBUSA TEIJIOBOM MAILVHBI, OTHOCUTENIbHAS BJIAXKHOCTD BO3YyXa, dIEKTPUUECKUH 3apsl,
CUJIa TOKA, OJJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTUBICHHE TIPOBOJHUKA, YJIEIBHOE
CONPOTHUBJICHUE BEILIECTBA, pab0Ta W MOIIHOCTH 3JEKTPUUYECKOTO TOKA), IMPH ONUCAHUU
PaBUWJIBHO TPAKTOBaTh (M3MUYECKUN CMBICI HCIHOJb3YEMBIX BEIUYMH, OOO3HAYEHUS U
€AMHULBI (PU3UYECKUX BEJIMYNH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLIUE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTHh TpaUKHd HM3YyUYEHHBIX 3aBHUCHUMOCTEH
(pu3nYECKUX BETUUNH;

- XapaKTepU30BaTh CBOMCTBA Te€J, (PU3NYECKUE SIBJICHUS U MPOLECCHI, UCHOJIb3YS
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-

-KUHETUYECKON TEOpUH CTPOEHMS BEIECTBA, NMPUHLHUII CYNEPHO3ULUHU ToJel (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsAna, 3akoH OMa i ydacTKa LelH, 3aKOH
Jxoyns—JIenua, 3aKkoH COXpaHEeHUs SHEPTUH, IIPU 3TOM JJaBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMAaTUYECKOE BBIPAKEHHUE;

- OOBACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalllld NIPAaKTUKO-OPUEHTUPOBAHHOTO XapPAKTEPA: BBIABIATH NMPUYUHHO-CIEACTBEHHbBIC
CBA3U, CTPOUTHh OOBSACHEHHE M3 1—2 JIOTMYECKMX IIaroB ¢ Omopoil Ha 1—2 W3y4YEeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;

- pemiath pacy€THbIE 3a7aud B 2—3 JEHCTBUS, WCIOJIb3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBaIOIIME (PHM3MUECKHE BETMUYMHBI: HA OCHOBE aHaJIM3a YCJIOBMS 3aJaud 3alHChIBAaTh
KpaTKO€ YCJIOBUE, BBISIBISATH HEJOCTATOK JAHHBIX JUIsSl pEIICHUs 3a/1a4H, BBIOMPATh 3aKOHBI
U GopMyJibl, HEOOXOAWMBbIE IJisi €€ pEeLIeHUs, MPOBOJAUTH pPacu€Thl U CpPaBHUBATH
NOJy4Y€HHOE 3HaYeHHE (PU3MUECKON BEIMYUHBI C U3BECTHBIMU JAHHBIMU;

- pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEMIMTh MPH MOMOIIH (HU3HUECKUX
METOJIOB, UCIIOJb3Ysl ONHUCAHUE UCCIENOBAHUS, BBIIEIATh POBEPSIEMOE NIPEATIONIOKEHNUE,
OLIEHMBATh NPABUJIBHOCTD MOPSJIKA IPOBEACHUS UCCIEIOBAHUS, 1€J1aTh BBIBOBL;

- MPOBOJUTH OMBITHI MO HAOMIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Tel (KanuWJUISIpHBIE SIBJICHUSI, 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH IMPOLECCa OCTHIBAHUS WM HAarpeBaHUs MPHU U3JIyYEHUH OT ILIBETa
U3ITy4daromnien (Moromaronieil) moBepXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATYPHI
KUIAKOCTM M IUIOIIAJM €€ TOBEPXHOCTH, JJIEKTPU3ALMsA Tel U B3aUMOJEUCTBUE
JJEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHWTOB, BHU3yalu3alus
MAarHUTHBIX IOJIEW NMOCTOSIHHBIX MarHUTOB, I€WCTBHUSI MAarHUTHOIO ITOJS HA TPOBOJHUK C
TOKOM, CBOMCTBa 3JEKTPOMArHWTa, CBOWMCTBA AJIEKTPOJABHUraTENsl IMOCTOSHHOIO TOKA):
(opMyIMpoBaTh NMPOBEPsiEMble MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000py/10BaHus, OMUCHIBATH XO/JI OTbITa U (POPMYJIHPOBATH BHIBOJIBI;

- BBINOJHATh NPSIMBIE HU3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BJIAXKHOCTH
BO3/yXa, CWJIbl TOKa, HAIPSYKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MTPUOOPOB U TaTYMKOB
(u3nYeCKuX BEJIWYMH, CpPaBHUBAThb pe3yJbTaTbl M3MEPEHHH C Y4YETOM 3a/JaHHOU
a0COJIFOTHOM TIOTPELIHOCTH;
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- IPOBOJIUTH UCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (PU3NUYECKON BEIMYMHBI OT APYroil
C MCMOJIb30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCHMOCTD CONPOTUBIIEHUS IPOBOJAHUKA OT €r0
JUIMHBI, IUIOMAAM IONEPEYHOr0 CEYEHUsT M YIEIbHOIO CONPOTUBIIEHUS BEIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, WAYIIEro 4Yepe3 MPOBOJHUK, OT HAMNPSIKEHHUS HAa MPOBOJHUKE,
HCCJIEIOBAHUE TOCJIEOBATENBHOIO M MApaJUIEIbHOTO COEAMHEHU IPOBOJHUKOB):
IJIAaHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIeays
MPeJIOKEHHOMY TUIaHy, (PUKCHUpPOBATh pPe3yJbTaThl MOJYyYEHHOW 3aBUCHUMOCTH B BHJE
TabJIUI ¥ TPaQUKOB, JENATh BBIBOJIBI 110 PE3yIbTaTaM UCCIIEIOBAHMUS;

- IPOBOJAUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEMYMH (YeIbHAs TEIUIOEMKOCTb
BEIIECTBA, CONPOTUBICHUE INPOBOJHMKA, padOTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBAaTh  U3MEPEHMs, COOUpPATh  SKCIEPUMEHTAIbHYIO  YCTAHOBKY,  CIEIYs
IPEIIOKEHHON UHCTPYKIMH, U BBIYUCIISITh 3HAUEHUE BEJIUYMHBL;

- coOJMOJaTh MpaBWiIa TEXHUKH O€30MacHOCTH IpH padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

- XapakTepU30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C ONOPOM HA MX ONKUCAaHU (B TOM YHCIIE: CHCTEMA OTOIIEHUS JOMOB, TUTPOMETD,
nmapoBasi TypOHMHa, aMIE€pMETP, BOJBTMETP, CUETUYUK DJIEKTPUUYECKOHM DSHEPIuH,
ANEKTPOOCBETUTENbHBIE TPHUOOPBI, HAarpeBaTelbHbIE 3JIEKTPONPHUOOpPHl  (IIPUMEPHI),
ANEKTPUUECKUE TPEIOXPAHUTENH, STEKTPOMArHUT, AIEKTPOBUTATENb IOCTOSTHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSA O CBOMCTBAX (PU3MYECKUX SIBIICHUA U HEOOXOIUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

- pacro3HaBaTh NPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI 11O
CXeMaM M CXEMaTHUYHBIM PHUCYHKAM (KUIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHMS, dJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI
ANEKTPUYECKUX LIETIEW ¢ MOCIIEI0BATEIbHBIM U MMAPAJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasznunyasl ycJioBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LETeil;

- NPUBOJUTH TpPHUMEPHI (HAXOAUTh MHPOPMALMIO O TMPUMEpax) MPAKTUYECKOIrO
WCIIONIb30BaHUsl (PU3NYECKUX 3HAHWM B TMOBCEJHEBHOM KU3HU [JIs1 0OecreyeHus
0e30macHOCTH IpH OOpAIIEHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS
310POBbs M COOMIOAEHUSI HOPM SKOJIOTHYECKOTO MOBEAEHUS B OKPYIKAIOIIEH Cpese;

- OCYILIECTBIISATh MOUCK MHPOopMauuu (u3HUecKoro coaepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUN U yTEM CPABHEHMS IOMOJHUTEIbHBIX HCTOYHUKOB BBIACISATh
uH(pOpMaINIO, KOTOpas SABJISIETCS IPOTUBOPEUHUBON UM MOKET OBITh HEJIOCTOBEPHOM;

- HCHOJb30BaTh IMpPHU BBHIMOJHEHUHM YYEOHBIX 33JaHUN HAYYHO--TIOMYJISPHYIO
JIUTEepaTypy GU3NYECKOro COJEpKaHus, CIPaBOYHbIE MaTepHalIbl, pecypchl ceTu HTepHeT,
BJa/IeTh MpUEMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHusl HHPOPMAIIUU U3 OJIHOM
3HAKOBOW CHCTEMBI B APYTYIO;

- co3/aBaTh COOCTBEHHbIE MUCHbMEHHBbIE M KPAaTKHUE YCTHbIE COOOIIECHHUs, 0000mIas
MH(GOPMALIMIO W3 HECKOJbKUX MCTOYHHUKOB (DU3MUECKOTO COJEp)KaHUs, B TOM YHCIIE
nyOJMYHO MPEJICTABIISATh PE3yJIbTaThl MPOSKTHON MU UCCIEA0BATENbCKOMN JIEATETbHOCTH,
IOpU 3TOM IPAMOTHO HCIOJIb30BAaTh W3YYEHHBIN NOHATUHHBIA ammapar Kypca (QU3UKH,
COIIPOBOXAATh BBICTYIUIEHUE ITPE3CHTALIUEH;

- IIpY BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUYECKUX IPOLIECCOB
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pacnpenenarb O0S3aHHOCTH B TIPyIIE B COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJa4aMH,
CJIEIUTH 32 BBINOJIHEHUEM IUIAHA IEUCTBUI U KOPPEKTUPOBATH €TO0,

- JICKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B IESITEIBHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHHKaTUBHOE B3aMMOJCHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHIL.

K koHIy oOyueHus B 9 KJjacce IMpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

- HUCIOJIb30BaTh MOHATHUSA: CHCTEMAa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJILHOCTh MEXaHMYECKOI'O JBMXKEHMs, aedopmanus (ympyras, IJIacTHYECKast),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh U MEPErPY3KH, LEHTP TAKECTH,
abCONIOTHO TBEPAOE TENIO, LIEHTP TSHKECTU TBEPAOrO Tela, PaBHOBECUE, MEXAHUYECKUE
KOJIEOaHUS U BOJIHBI, 3BYK, MH(PPa3BYK U yJIbTPa3BYyK, 3JEKTPOMAarHUTHBIE BOJHBI, IIKAJa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JIaIbHO30PKOCTb, CIIEKTPBI UCITyCKaHUS U
HOTJIOIICHHUS, alb(a-, 0eTa- U raMMa-u3JIy4eHUs, U30TOIIbI, IEpPHAst SHEPTeTHKA,;

- pa3nuyath SABIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHENHOE JBUKEHUE,
PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE NBH)KEHHE, CBOOOJHOE MaJCHHE TEJ, PABHOMEPHOE
JBUKEHUE 110 OKPYKHOCTH, B3aUMOJEICTBUE TEJl, PEAKTUBHOE JIBHXKEHHE, KOJIeOaTeIbHOE
JBIDKEHHUE (3aTyXarollue M BBIHYXKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHMUE,
OTpa)K€HUE 3ByKa, MPSIMOIMHEHHOE paclpOCTPAHEHNE, OTPAXKEHUE U TIPEJIOMIICHHE CBETA,
MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JI0KEHHUE OEJIOro CBETa B CHEKTP U CIIOKEHHE
CHEKTpaJbHBIX  IBETOB, JHCHEPCHS  CBETa, €CTECTBEHHas  PaJHOAaKTHUBHOCT,
BO3HUKHOBEHUE JIMHENYATOrO CIIEKTPA U3JIy4YEHHMS) IO ONIMCAHMIO UX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SBIICHUE;

- pacro3HaBaTh MPOSIBIICHUE U3YUYCHHBIX (PU3UUYECKUX SBJICHUM B OKPY>KAIOLIEM MUPE
(B ToM uucine puznUYeCKue SBICHUS B MPUPOJE: MPWIUBBI U OTIUBBI, ABH)KCHHUE IUIAHET
ConHEYHO! CHCTEMBI, PEAKTUBHOE JIBUJKEHUE JKHMBBIX OPTraHW3MOB, BOCHPHSITHE 3BYKOB
KUBOTHBIMM, 3€MJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, LIyHAMH, 3X0, [IBETA TEJI, ONTUYECKUE
ABJICHHUS B TPHUPOAE, OMOJOTMYECKOE JEUCTBUE BUAMMOIrO, YJIbTPAPHUOIETOBOTO U
PEHTI€HOBCKOTO U3JyYE€HUW, €CTECTBEHHbIH PaIMOAKTUBHBIA (POH, KOCMUUYECKHE JYyUH,
PaAMOAKTUBHOE U3TyYEHUE IPUPOJIHBIX MUHEPAJIOB, IEWCTBHE PAIUOAKTUBHBIX U3ITyYEeHUI
Ha OpraHu3M 4YeEJOBEKa), MpPU HTOM IMEPEBOAUTH MPAKTUUYECKYIO 3aJady B Y4yeOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHM) (PU3UUECKUX SABJICHUIA;

- ONKCHIBaTh HW3YUYEHHBIE CBOHCTBA Tel U (U3UYECKUE SBJICHHS, HUCIOJIb3Ys
¢u3nueckrue BETUYMHBI (CPEAHsSIS U MTHOBEHHAash CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBWKEHUHU, YCKOPEHHE, NEPEMEIICHHE, IyTh, YIJoBas CKOPOCTb, CWJIa TPEHUs, CUia
YOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHs, BEC Teja, UMIYJbC Tena,
UMITYJIC CHJIBI, MEXaHH4ecKass pabdoTa M MOLIHOCTh, MOTEHIHalbHAs SHEPTUsl Tena,
MOJHATOTO HAJl MOBEPXHOCTBIO 3€MIIM, IOTEHIMAIbHAS SHEPrUsl CHKATOW MPY>KHUHBI,
KMHETUYECKasi dHEPTus, MOJHAasi MEXaHW4YecKas dHEprus, Nepruoja M 4acToTa KoJjeOaHuH,
JUIMHA BOJIHBL, TPOMKOCTb 3BYKaH BbICOTa TOHA, CKOPOCTh CBETA, IOKA3aTEIb IPEIIOMIICHUS
cpenbl), MpU ONUCAHUU TNPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICH MCIOJIb3YEMbIX
BEJIMYMH, OO0O3HAu€HUsT M €IUHULBl (U3MYECKUX BEJIIMYMH, HAXOAUTh (HOpPMYIIbI,
CBSI3bIBAIOIME TAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTMMH BEIMUMHAMU, CTPOUTH IpapuKu
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
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- XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHHUS M TPOIECCHI, UCTIOIb3YS
3aKOH COXpaHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUSI, TPUHIIUI CYTEPIO3UIIUHN CHUII,
MPUHIIMIT OTHOCUTENBHOCTH [ anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsI HMITYJbCa,
3aKOHBI OTPAXECHUS U MPEJIOMIICHHS CBETA, 3aKOHBI COXPaHEHMsI 3apsSA0BOr0 U MaCCOBOTO
Yycell MPHU SACPHBIX PEaKIUAX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMUChIBaTh €70 MaTEMATHUECKOE BBIPAKECHHE;

- OOBSCHATH (DU3HUECKUE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYaIlui MPaKTUKO-OPHUCHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUIMHHO-CIICICTBCHHBIC
CBSI3HM, CTPOHUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMopo Ha 2—3 W3yYeHHBIX
CBOWCTBA (PU3UUECKUX SBICHUM, (PU3NIESCKIX 3aKOHOB HIIM 3aKOHOMEPHOCTEHH;

- pemaTh pacu€THBIC 3aJaud (OMHpAIONINECs Ha CUCTEMY H3 2—3 ypaBHCHHM),
UCIIOJIb3YS 3aKOHBI U (POPMYJIb, CBSI3bIBAIONINE (PU3MUECKHUE BEIMUMHBL: HA OCHOBE aHaIN3a
yCJIOBHUS 33141 3aMMCHIBATh KPATKOE YCIOBHE, BBIABIISTH HEJIOCTAIONTUE MIIA N30BITOUHBIC
JaHHbBIE, BRIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE TSI PEIICHNUs, IPOBOIUTH PACUETHI
Y OLICHWBATh PEATTUCTHYHOCTD MOJYICHHOTO 3HAYCHUS (PU3NIECKON BEITMUMHBI,

- pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (HU3HUECKUX
METOJIOB, MCTIONB3Ys OMUCAHHUE WMCCIECIOBAHUS, BBIICISTH IPOBEPSIEMOE MPEATIOTI0KECHHE,
OLICHMBATh MPABUJIBHOCTh TMOpSIKAa TPOBEACHUS WCCIEAOBAHUA, [elaTh BBIBOIHI,
MHTEPIIPETUPOBATH PE3YJIbTAThl HAOTIOCHUN U OTBITOB;

- TPOBOAWUTH OMBITHl MO HAOTIOACHUIO (PU3UYECKUX SBICHUM WIH (HU3HMUECKUX
CBOMCTB Ten (M3yyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs SHEPTHUH,
3aBHCHUMOCTh IEpHO/ia KOJEOAHUN MPYKUHHOTO MasTHHUKA OT Macchl Ipy3a U KECTKOCTU
OPY>KUHBI W HE3aBUCHUMOCTh OT AaMIUIUTYAbl MalblX KoJIeOaHWW, MPSIMOIUHEIHOE
pacnpocTpaHEHHE CBETa, pasjio’)KeHHUEe Oelloro cBeTa B CIEKTpP, H3yYE€HHE CBOWCTB
U300paKEHUS B TUIOCKOM 3€pKajie M CBOWCTB M300paKeHUs TMpeAMeTa B coOuparomiei
JMH3€e, HAOIIOACHNUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB M3IYUYEHHS): CaMOCTOSTEIbHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO Habopa 000pyA0BaHMs, OMTMCHIBATH XOJ] ONBITA U €r0
pe3ynbTaThl, HOPMYIUPOBATH BHIBOIHI;

- IPOBOANUTDH MIPHU HEOOXOJMMOCTH CEPHUIO MPSIMBIX MU3MEPEHUH, OTpeeNiss CpeIHee
3HAUYEHHE U3MEpAEMON BeIMYMHBI ((POKYCHOE paccTossHue coOuparouieil JuH3bI),
000CHOBBIBaTh BBIOODP cIOCc00a n3MepeHus (M3MEpPUTEILHOTO MpUoopa);

- IPOBOJNTH UCCIICIOBAHHIE 3aBUCUMOCTEH (PU3NUECKHUX BEIMYUH C UCTIOIB30BAHUEM
NPSIMBIX U3MEPEHUI (3aBUCUMOCTB ITyTH OT BPEMEHH MTPH PaBHOYCKOPEHHOM JIBIYKEHUH 0e3
Ha4YaJIbHOU CKOPOCTH,TIEPHOJIa KOJICOaHUI MaTEeMaTUYECKOT0 MAasTHUKA OT JIJIMHBI HUTH,
3aBUCUMOCTH yTJIa OTPAXEHUSI CBETa OT yrja MAaJeHUS W YIJia MPEJIOMJICHUS OT yria
NajieHusl): IUJIAaHUPOBATh  KCCIEAOBAaHHE, CaMOCTOSITENIbHO COOMpaTh  YCTaHOBKY,
(buKCHpOBaTH PE3yIHTATHI MOJTYICHHONW 3aBUCUMOCTH (PU3MUECKHUX BEITMYMH B BUJIE TAOJIUII
U TpauKOB, IeNaTh BEIBOBI IO pe3yJIbTaTaM UCCIICIOBAHNUS,

- NMPOBOJUTH KOCBEHHBbIE HM3MEpEHUs (PU3MUECKUX BEIMUYUH (CPEAHSSI CKOPOCTh U
YCKOpEHHUE Tena TPU PABHOYCKOPEHHOM [BIDKEHHH, YCKOpEeHHWE CBOOOJHOTO TaJCHUSA,
KECTKOCTh TPYXHHBI, KOA((UIMEHT TPEeHHsI CKONBKEHHUS, MexaHWudeckas paboTa u
MOIITHOCTh, YaCTOTa M MEPHOJ KoieOaHUN MaTeMaTHYEeCKOTO W MPYKUHHOTO MasTHUKOB,
ONTHUYECKasi CHJIa COOMpArOIIeH JTMH3bI, PAIUOAKTUBHBIN (JOH): TUTAHUPOBATH U3MEPEHUS,

14



coOupaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBIIOJHATH W3MEPEHUs, CIeays
MPEMIOKEHHOW HWHCTPYKLMHU, BBIYUCIATh 3HAYEHUE BEIMYMHBI M  AHAJIM3UPOBATH
MOJIyYEHHBIE PE3YIbTATHI C YUETOM 33JaHHOM IMOTPEIIHOCTH U3MEPEHU;

- coOmrofaTh TpaBWJa TEXHUKH O€30MacCHOCTH TpuU pabore C JTabopaToOpHBIM
000pyI0BaHUEM;

- pa3nu4aTh OCHOBHBIC MPU3HAKUA M3yUYEHHBIX (DU3HUECKUX MOJETCH: MaTepuaIbHas
TOYKa, a0COJIIOTHO TBEPAOE TEIO, TOYECUHBIH HCTOYHUK CBETA, Jyd, TOHKas JMH3A,
IUTaHETapHAasi MOJIEIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOT'O SApa;

- XapaKTepu30BaTh MPHUHIMIBI JAEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOM Ha MX OMHMCAHMA (B TOM YHCIIE: CIMIOMETP, JATUUKH IOJIOKEHUS,
pPacCcTOsSIHUSL M YCKOPEHUs, pakeTa, 3XO0JIOT, OYKH, IEPUCKOI, (QoToanmapaT, ONTHUECKHUE
CBETOBO/IbI, CIIEKTPOCKOII, 103UMETP, KaMepa BuibcoHa), HCHIOIb3ys 3HAHUS O CBOMCTBAX
(u3nyecKux SABJICHUN U HEOOXOAUMBbIE PU3NUECKHE 3aKOHOMEPHOCTH;

- HCHOJB30BATh CXEMbl W CXEMaTUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB M TEXHOJIOTMYECKHUX MPOLECCOB IMPU PEIICHUU
y4eOHO--MPaKTUYECKUX 3aJay, ONTUYECKHE CXEMbI I MOCTPOCHHS H300paKEHHUH B
IUIOCKOM 3€pKaJie U COOMPAIOILEH JIMH3E;

- MPUBOJAUTH TpPHUMEPHl (HAXOAUTH WH(GOPMAIMI0 O NPHUMEPax) MNPAKTUYECKOTO
UCIIONIb30BaHUsI (PUBMYECKMX 3HAHUM B TMOBCEAHEBHOM KU3HM [UJIs1 oOOecredeHus
O0e3zonmacHOCTH TpH OOpamieHUH ¢ NpUOOpaMu W TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAHEHUs 3/I0POBbSl U COOJIIOICHNS HOPM HKOJIOTMUECKOTO MOBEJIECHUSI B OKpY Karolen
cpene;

- OCYUIECTBJIATh TOUCK HH(pOpMauuu ¢uandeckoro conaepxanus B HHTepHere,
CaMOCTOSITENIbHO  (pOPMYJIUPYsl TOMCKOBBIA 3ampoc, HAXOJUTh IYTH OINpeAeNeHUs
JOCTOBEPHOCTH IOJIy4EHHON MH(OpMallMM Ha OCHOBE MMEIOUIMXCS 3HAaHUH U
JOTIOJHUTENBHBIX UCTOYHUKOB;

- UCIOJIb30BaTh MpU BBIMNOJHEHUM YYEOHBIX 3aJaHUi HAYYHO--TIOMYJISIPHYIO
JIUTEPATYpy (PU3HUECKOTO COZIepKaHus, CITPaBOUYHbIE MaTepUaJbl, pecypchl cetu MHTepHeT,
BJIaJ€Th NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHusl MH(pOpMALUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

- co3JaBaTh COOCTBEHHbIE MHCHMEHHBIE W YCTHbIE COOOIIEHUS Ha OCHOBE
uH(poOpMaIlMM W3 HECKOJbKMX MCTOYHUKOB (PU3UUYECKOrO COJEpKaHUs, MyOJIuYHO
NPEICTaBIATh PE3YJIbTaThl MPOSKTHOW WIIM UCCIEAOBATEIbCKOM IEATETbHOCTH, MPU ITOM
IPaMOTHO HMCIIOJIb30BAaTh U3YUCHHBIHN MOHATHIHBIN anmapaT u3y4aeMoro pasneia Gu3nKu u
COTIPOBOXAATh BBICTYIUICHUE TMpEe3eHTalueld ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHUKOB.
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3. COAEP)KAHUE YYEBHOTI'O IIPEJIMETA

7 KIIACC
(68 yacoB, 2 4yaca B HEJICINIO)

Pazoen 1. Duzuka u ee ponv 6 nosHanuu oKpycarouiezo mupa. (6 uacos)

®uszuka — Hayka O npupoae. fBneHusa npuponpl. PuU3HMYECKHE SBIICHHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbl. M3Mepenue gusnyeckux BennunH. Ousndeckue npudopsl.
[TorpemnocTs U3MepeHUl MexayHapoJHas CUCTEMA €UHHII.

Kak ¢usuka u napyrue ecTecTBEHHbIE HayKd HU3yd4aioT npuponay. EcrecTBeHHO-
Hay4YHBIA METOJ| MMO3HaHUs: HAOJIIOAEHHE, OCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKCHHE
TUNOTE3, HKCIHEPUMEHT IO IPOBEPKE TUIOTE3, OOBACHEHHE HAOII0AAeMOro SIBJICHUS.
Onucanue GpU3NYECKUX SIBJICHUI C TOMOIIBIO MOJAEIIEH.

Jlemoncmpayuu

MexaHudeckue, TEIIOBbIE, S3JEKTPUYECKHE, MAarHUTHbIC, CBETOBBIE SIBICHHUS.
®uznyeckre MpuUOOPHl U MpoIEeAypa MNPSMBIX HU3MEPEHUN aHAJIOrOBbIM W LIH(PPOBBIM
IpUOOPOM.

JlabopamopHhwvie pabomwi u onvinivl

OmnpeneneHne UEHbI IeJIEHUs IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

W3mepenne Ttemmeparypbl IpH IOMOLIM JKHJIKOCTHOIO TEPMOMETpAa M JaT4HKa
TEMIIEPATYPHI.

[IpoBeneHre UCCENOBaHMS MO MPOBEPKE T'MIOTE3BI: JAIBHOCTH IMOJNETA IIapHKa,
MyIIEHHOI'0 TOPU30HTAIILHO, TEM 00JIbllie, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pazoen 2. Ilepeonauanvhvle céedeHus 0 CmpoeHuu eeuiecmad. (5 uacos)

CrtpoeHue BeliecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHE BEIECTBA.

JBrxenue yactuil BemiecTBa. CBA3b CKOPOCTH JBUKEHHUS YACTHUI C TEMIIEPATYPOM.
BpoynoBckoe nuxenue, muddysus. BzaumoaeicTBre yacTuil BEIIECTBA: NPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, KHUJIKOCTEH M TBEPABIX
(KpucTammuyeckux) Teja. B3auMocBsi3b MEXK1y CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX W HMX aTOMHO-MOJEKYJSpHBIM cTpoeHneM. (OCOOCHHOCTH arperaTHBIX
COCTOSIHUU BOJIBI.

Jlemoncmpayuu

Hab6monenue 6poyHoBckoro asmxkenus. Habmonenue nuddysum.

Halmronenue sBiaeHui, OOBbACHSIIOMUXCS TPUTIKEHUEM WIIM OTTAIKMBAaHUEM YaCTHIL
BEIIICCTBA.
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Jlabopamophwvie pabomul u onvimol

Orenka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIOIb30BaHUEM (oTorpaduii).
OnbITEl O HAOJIOICHUIO TEILIOBOTO PACIIMPEHUS Ta30B.

OnwIThl IO 0OHAPYKEHUIO TEUCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSKECHUS.

Pa3zoen 3. /leusxcenue u e3aumooeiicmeue men. (21 uac)

Mexanuueckoe nBHkeHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE ABHKeHUE. CKOPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUH. PacTET MyTH U BpeMEHU JBUKCHHUSI.

SIBneHne nHepuuu. 3aKOH MHEepUUU. B3aumoaeiicTBre Ten Kak MpUYMHA U3MEHEHUS
CKOpPOCTH ABHKEHHMS Tel. Macca Kak Mepa nHepTHOCTH Tena. [noTHocTh BeniecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BELIECTBA.

Cuna xak xapakTepHuCTHKa B3auMmojencTeusa Ten. Cuiia ynpyrocty u 3akoH ['yka.
W3mepenne cuibl ¢ MOMOIIBI0 THHAMOMETpA. SBIeHUE TATOTEHUS U cuia Tshkectu. Cuna
TSKECTH HA IpyTHX IaHeTax. Bec tema. HeBecomocTe. CrioskeHMe Cril, HalIpaBJIECHHBIX 110
onHou mpsmou. PaBHoxencTByromas cwi. Cwia TpeHus. TpeHue CKOJIBXKEHHS U TPEHUE
nokosi. TpeHue B mpupojie U TEXHUKE.

Jlemoncmpayuu

Habnrogenue  MexaHMuYecKoro  JBWXKEHHMs — Tena.  M3MmepeHwe  CKOpOCTH
MPSAMOJIMHEMHOTO JABUKEHUSI.

HabGnronenue sBieHus! UHEPIUH.

Habmoienue n3MeHeHus CKOpOCTH NpU B3auMoaencTBun Tei. CpaBHEHHE Macce 110
B3aUMOJEHCTBUIO TEI.

CnoxeHue cuJjl, HapaBJIEHHBIX 110 OJTHON MPSIMOIA.

JlabopamopHwvie pabomsi u onvimul

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMXKEHMS (IIAPUKA B JKUJIKOCTH, MOJEIU
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

OmnpeneneHue cpeHE CKOPOCTU CKOJIBKEHHsI OpycKa WM IIapyKa MO HAKIOHHON
IJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsLKeHUS (ieopmanum) NpyKUHbI OT
IIPUIIOKEHHOU CHJIBI.

OnbIThI, TEMOHCTPUPYIOIINAE 3aBUCUMOCTD CUJIbl TPEHUS CKOJIBKEHUS OT BEca Teja
U XapakTepa CONPHUKACAIOIINXCSA MIOBEPXHOCTEM.

Pazoen 4. /lasnenue meépovix men, ycuokocmeii u 2azoe. (21 uac)

HaBnenue. CriocoObl YMEHBIICHUS W YBEIWYCHHS daBieHus. JlaBmeHnue rasa.
3aBUCHUMOCTh JIaBJICHUS Ta3za OT 00bEma, Temrepatryphl. [lepenadya naBieHus TBEPIBIMU
TeJIaMH, JKUAKOCTSIMH U Ta3amu. 3akoH [lackans. [THeBMaTHYeCcKre MaIIMHEI. 3aBUCHMOCTD
JABJICHUS )KUJKOCTHU OT r1yOuHbl. [ mapocraruueckuii mapagokc. CooOmaronmecs COCy/Ibl.
[M'unpaBnuyecKkre MeXaHU3MBL.

Atmocthepa 3emnmm W arMocepHOe JgaBicHUE. [IpUYMHBI CyIIECTBOBaHUS
BO3ayIIHON 00onouku 3emun. OnbiT Toppuuemm. M3meperne aTMOc(hepHOTO JTaBIICHHUS.
3aBUCUMOCTh aTMOC(HEPHOTO JABJCHUS OT BBICOTHI Haa ypoBHeM Mops. [IpuGopsr miis
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U3MEpEeHUs aTMOC(HEPHOTO TABJICHHUS.

JlelicTBHE JKHAKOCTH M ra3a Ha NOTPYKEHHOE B HHUX TeEJO. BbITalKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JaBJICHHS ra3a oT TeMiiepaTypsl. [lepenada maBieHHs] KUIAKOCTBIO U
ra3oM.

CooOraromuecst CoCyabl.

['mopaBiryeckuit mpecc.

[IposiBinenue neicTBUS aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHJIBI OT OOBEMA MOTrPYXKEHHOM YacTU Tena u
IJIOTHOCTH JKUJIKOCTH. PABEHCTBO BBITAJIKHUBAIOIIEH CHIIBI BECY BBITECHEHHOM MKUJIKOCTH.

VYcnoBue miaBaHus TeN: IUIABAaHUE WA TOTPYKEHHUE TeNl B 3aBUCUMOCTH OT
COOTHOULIEHHSI IUIOTHOCTEHU TeJIa U AKUIKOCTH.

JlabopamopHhwvie pabomul u onvimvl

HccnenoBanre 3aBUCMMOCTH BecCa Tella B BOJAE OT 00bEMa MOrPyKEHHOM B JKUIKOCTh
4acTH Tena.

OrnpeneneHue BBITANKMABAIOIIEH CUIIbI, JACHCTBYIOIIEHM HA TENO, IMOIPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEH CHIIBI, JEWCTBYIOIIEH Ha TEIO B
XKUJIKOCTH, OT MACCHI TENA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIbI, JEUCTBYIOLIEH
Ha TEJO B JKUJKOCTH, OT 00BEMA MOTPYKEHHOU B AKUAKOCTh YACTH TEJIa M OT MJIOTHOCTU
AKUJTKOCTH.

KoncTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKU U ONPEACIIEHUE €I
rPYy30I0AbEMHOCTH.

Pazoen 5. Paboma u mouwgnocmeu. Iuepzus. (12 uac)

Mexannueckas pabota. MoOIIHOCTb.

[IpocThie MeXaHU3MBI: pbryar, 0JIOK, HAaKJIIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecus
peiuara. IlpumeHeHue mnpaBuia paBHOBECHs pbluara K OJIOKY. «30JI0TO€ MPABUIION»
mexanuku. KIIJI mpocTeix mexanu3moB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanunueckas sHeprusi. Kunetnueckas u nmoteHiuanbHas Heprus. [Ipesparienue
OJIHOTO BHJIa MEXaHUUYECKOM IHEPTUM B APYTroi. 3aKOH COXpaHEHUs DHEPTUU B MEXaHUKE.

Jlemoncmpayuu

[Tpumepsl MPOCTHIX MEXAaHU3MOB.

JlabopamopHhwvie pabomul u onvimvl

Ompeneneaue pabOThl CHUJIBI TPEHUS NPU PABHOMEPHOM JABMIKCHHH Teja II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycioBUl paBHOBECHUS pblyara.

N3mepenne K111 HaKI0OHHOM IITIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUSI MEXaHUYECKOU DHEPTHUH.
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8 KJIACC
(68 yacoB, 2 4yaca B HEJICINIO)

Pazoen 6. Tennosvie aenenus. (28 uacos)

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKON TEOPUM CTPOCHUS BEIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ1. OMBIThI, TOATBEPAKAAIONINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopgenun  TBEpAOro, IJKHAKOTO W  Ta3000pa3HOTO  COCTOSHUM  BEIECTBA.
Kpucrannmuueckue u amopdusie Tena. O0bsICHEHHE CBOMCTB Ia30B, XKUIAKOCTEH U TBEPIBIX
TE€Jl HAa OCHOBE IIOJIOKEHHN MOJEKYJISIPHO--KUHETUYECKOM Teopun. CMaduuMBaHuEe U
KalWJUISIpHBIC SIBJICHUS. TEII0BOE pACIIMPEHUE U CHKATHE.

Temnepatypa. CBs3b TeMmnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKCHHS YACTHIL.
Buaytpennss sneprus. CriocoObl M3MEHEHMS BHYTPEHHEH HHEpPIrHH: TeIvlonepenada u
coBeplieHre padoThl. Buabl Terionepeaaun: TEMIONPOBOHOCTh, KOHBEKIIMS, U3TyYCHUE.

KonnuectBo TemnoTsl. Y AenbHas TEMI0EMKOCTD BellecTBa. TemiooOMeH U TeI0BOe
paBHOBecHMe. YpaBHEHHUE TeIIoBoro Oamanca. [lnmaBieHwe W OTBEpACBaHUE
KpPUCTAJUIMYECKUX BEIIECTB. YJielbHas TemoTa I1uwiaBieHus. IlapooOpasoBanue u
koHaeHcanus. Mcnapenne. Kunenue. Y aenbHas Temiora napoodpa3zoBaHus. 3aBUCUMOCTb
TEMIEPATYPhl KUMIEHUSI OT aTMOCHEPHOTO JaBIICHHUS.

BrnaxuocTts Bo3ayXa.

DHeprus TomuBa. Y iejibHas TeII0Ta CrOpaHusl.

[Tpuniuner pabotsl TeroBbix Asuratenei KIIJ TemnoBoro nsuratens. TemmoBsie
JIBUTATEJIN U 3alllATa OKPY>KaIOIIeH Cpeibl.

3aKOH COXpaHEHUS U MPEBPAICHUS YIHEPTUHU B TEIIOBBIX MPOIECCaX.

Jlemoncmpayuu

Hab6mronenne 6poyHoBckoro ABrkenus. Haomronenue nuddysum.

HaOnronenue sBJICHWI CMayuBaHUST W KanmWUISIpHBIX sBieHud. HaOmronenue
TEIJIOBOT'O PACIIUPEHUS TEJl.

M3MeHeHue aBieHus ra3a mpu U3MEHEHUU 00bEMa U HarpeBaHUM WA OXJIAXKICHUH.
[IpaBuia u3aMepeHus: TeMIEpaTyphl.

Bubl Teruionepenauu.

OxJ1a)KIeHUE NMPU COBEPLICHUU PaOOTHI.

HarpeBanne mnpu coBepiieHUH padboOThl BHEIIHUMHU cujgaMu. CpaBHeHHE
TETUIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.

Hab6mronenue kumneHus.

Habnrogenne mocTosTHCTBA TeMIMeEpaTypbl MpW TUIABJICHUA. MOJAENN TETIOBBIX
JIBUTATEIICH.

Jlabopamopnsie pabomot u onvimol.

OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKCHHUSI.

OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OMnbITEI O HAOIOICHHUIO TETIJIOBOTO PACHIUPEHUS Fa30B, KUJIKOCTEH U TBEPABIX TEI.
Ornpenenenue qaBlIeHUs BO3IyXa B OalJIOHE HITIPHUIIA.

OMnBITEI, TEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABJICHHUSA BO37yXa OT €ro o0béma u
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HarpeBaHUsI UIN OXJIAXKICHHUS.

[IpoBepka TUTIOTE3bl JMHEHHOW 3aBUCUMOCTH JUITHHBI CTOJOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TpPyOKE OT TEeMMEpPaTypBhl.

HaOnronenre n3aMeHeHus BHYTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TeIUIonepeiaun u
paboOTHI BHEIITHUX CHIL.

UccnenoBanue siBiICHUS TEMI000MEHA MPU CMEIIMBAHUU XOJIOIHOU U TOPSTYEH BOJIBI.

OnpeneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MNpHU TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne npolecca UCIIapEHNUs.

Ornpenenenue OTHOCUTENIBPHOW BIIAYKHOCTH BO3TyXa.

Ornpenenenue yieIbHON TEMJIOTHI IVIABICHUS JIbJA.

Pazoen 1. Inekmpuueckue u macHummbwle aenenus. (37 4acoes)

Onektpuszanus Tena. J[Ba poma d3IIEKTpUYECKHX 3apsaoB. B3aumopnerncTBue
3apspKeHHBIX Ted. 3akoH KysoHa (3aBUCUMOCTH CUJIBI B3aUMOJICUCTBUS 3aPSXKEHHBIX TeEI
OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHUSI MEXKAY TEJIaMH ).

Onektpuueckoe mone. Hampsok€HHOCTh  anekrpudeckoro  nonsd.  [IpuHnun
CYyNEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocuremn onekTpudeckux 3apsaoB.  OJIEMEHTAPHBIM  DJIEKTPUYECKUM  3apsii.
Crpoenue aroma. I[IpOBOJHUMKM U JUAIEKTPUKU. 3aKOH COXPAHEHUS BJIEKTPUUECKOTO
3apsa.

DNEeKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS BJIEKTPUUECKOTO TOKa. MICTOUYHUKHN
MOCTOSIHHOTO TOKa. JIeMCTBUS AIEKTPUUECKOTO TOKA (TEIMI0BOE, XUMHUYECKOE, MATHUTHOE).
DJIEKTPUYECKUM TOK B KUIKOCTSAX U razax.

OnekTtpuueckas uenb. Cuna Toka. DJeKTpuueckoe HamnpshkeHue. ConpoTHBIICHUE
MPOBOJIHUKA. YIEIbHOE CONPOTHUBIICHHE BemecTBa. 3akoH Oma Uil ydacTKa LENu.
[TocnenoBaTenbHOE U MAPaAJIEIbHOE COCTMHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTB ANEKTPUUECKOro Toka. 3akoH Jxoynsa—Jlenna. Dnexkrpuyeckue
LIETIH U IOTPEOUTENH JIEKTPUUECKOM dHEepruu B ObITy. KOpoTKkoe 3aMbIKaHUE.

[TocTosiHHBIE MAarHuThl. B3aMMOIENCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE TI0JIE.
MarauTHoe 1ojie 3eMJIM ¥ €r0 3HaYEHHE JI )KU3HU Ha 3emiie. OnbIT Ipcrena. MarHuTHoe
MOJIE DJIEKTPUYECKOTO TOKa. lIprMEeHeHHne JJIEKTpOMarHUTOB B TEXHUKE. JlencTBue
MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM. OJIEKTPOJABUTATENb MOCTOSIHHOTO TOKA.
Hcnonb30BaHuE JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue >aeKTpoMarHUTHOW WHAYKIuU. I[IpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOMYyYESHHSI JICKTPUUESCKOW HEPTUU. DIEKTPOCTAHIINHN Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu

DIeKTpu3aius Tell.

JIBa poza 3IEKTpUYECKUX 3apsSJ0B U B3aUMOICHCTBUE 3APSKEHHBIX TEI.

YCTpPONCTBO U ACHUCTBUE IIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsT UHAYKIUSI.
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3aKOH COXPaHEHUs IEKTPUUECKUX 3apsa0B. [[pOBONHUKY U TUAIIEKTPUKH.

MopaenupoBaHue CHUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJs. VICTOYHUMKM TTOCTOSTHHOTO
TOKa.

JIefCTBUA ANEKTPUYECKOr0 TOKA. DIEKTPUUECKUN TOK B )KUIKOCTHU. ['a30BbIN pa3psi.

N3mepenue CUiibl TOKa aMIepPMETPOM.

M3mepeHne 3IIEKTPUYECKOrO0 HAIpsKEHUS BOJIBTMETPOM. Peoctar m  marasuH
COITPOTHUBIICHUM.

B3aumoieiicTBUE TOCTOSTHHBIX MAarHUTOB.

MopnennpoBaHue HEBO3MOKHOCTHU pa3/iesIeHUs IOJI0COB MarHuTa. MoaenupoBanue
MarHUTHBIX I0JIEH TOCTOSSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe 1oJie Toka. JJIEKTPOMAarHur.

JlelicTBHe MarHMUTHOIO TOJII HAa IPOBOJHHUK C TOKOM. OJEKTPOJABUIATEIb
ITOCTOSTHHOT'O TOKA.

HccnenoBanue ABIEHUS JIEKTPOMArHUTHOW MHAYKIMHU. OnibiTel Dapajes.

3aBUCUMOCTD HAIlPaBJIEHUSI HHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS.
DIIEKTPOTE€HEPaTOP NOCTOSHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol

OnbITH IO HAOMIOAEHUIO JIEKTPHU3ALUHU TNl UHAYKIUEN U TPU COTPUKOCHOBEHUU.

HccenenoBanne NEMCTBUS SJIEKTPUYECKOTO MOJISA HA MPOBOAHUKH U TUDJICKTPHUKH.

C6opka u poBepka padOoThl JEKTPUUECKOH 1IETTH MOCTOSSHHOTO TOKA.

W3mepeHne u peryJIMpoBaHue CUIIbI TOKA.

M3mepenne u peryJmpoBaHNe HaIIPSKEHUS.

HccnenoBanre 3aBUCHMOCTH  CWJBI  TOKAa, MAYIIETO 4Yepe3 pe3ucrop, OT
CONIPOTHUBIJICHUS PE3UCTOPA U HANPSIKEHUSA HA PE3UCTOPE.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb  JJIEKTPHUUYECKOrO  CONPOTUBIICHUS
MIPOBOAHUKA OT €r0 JJIMHBI, IUIOIAAN NONEPEYHOTO CEUEHUS U MaTepraIa.

[IpoBepka mpaBuia CI0KEHUS HANPSDKEHWUN TPU MOCIEIOBATEIIBHOM COECIMHEHUU
JBYX PE3UCTOPOB.

[IpoBepka nmpaBuia I CHIIBI TOKA MPHU MAapaJuIeIbHOM COCIUHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Ornpenenenue MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIAECISIEMON Ha PE3UCTOPE.

HccenenoBanre 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 JTAMIIOUYKY, OT HANPSHKEHUS
Ha HEHU.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBaHne MarHUTHOTO B3aUMOJICHCTBUS ITOCTOSIHHBIX MArHUTOB.

W3ydyeHne MarHUTHOTO TMOJISI TIOCTOSIHHBIX MarHUTOB NpU UX OOBEIUHEHUU U
paszencHun.

HccenenoBanne NeUCTBUSA MIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJIECHCTBHUS KaTYyIIKU C
TOKOM M MarHuTa OT CHJIbl TOKa M HAIPABJICHMS TOKA B KaTyIIKE.

W3yuyenue nelcTBUs MArHUTHOTO TI0JIS HA IIPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u n3ydenue padboTsl 2JIEKTPOIBUTaTENS.
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N3mepenue KIIJ a5iekTpoagBUraTeIbHOM YCTAHOBKH.
OMNBITEI IO UCCIEIOBAHUIO SIBJICHUS JICKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.
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9 KJIACC
(102 gaca, 3 yaca B HEZIEIIO)

Pazoen 8. Mexanuueckue senenus. (40 uacog)

Mexanuueckoe  JBHKeHHE.  MarepuanbHass ~— Touka.  Cucrema — OTu€ra.
OTHOCUTENILHOCTh MEXAHUYECKOTO JIBH)KEHUS. PaBHOMEpPHOE MPSIMOJIMHEITHOE IBUKEHUE.
HepaBHomepHoe nipsiMoninHeHoe aBkeHue. CpeHss 1 MTHOBEHHAsI CKOPOCTh TeJla MpH
HEPAaBHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHoyckopeHHOE TpsiMosinHElHOEe ABuxkeHue. CBoOOAHOE MajeHHeE.
OmnbiTel ["anunest.

PaBHOMeEpHOE NBUKEHUE 1O OKpyx)HOCTH. [lepros u yactota oOpaienus. JIuneinas
Y yIJIOBas CKOpOCTU. LleHTpocTpeMUTEIBHOE YCKOPEHUE.

IlepBpiii 3ak0oH Hprotona. Bropount 3akoH Hsrorona. Tperuit 3akoH Hprorona.
[IprHIMI CynEepHO3ULINNA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUS: Cujia TPEHUS CKOJIbKEHHUS, CUJla TPCHUS
MOKOSI, APYTHUE BUIBI TPEHHUS.

Cuiia TSDKECTH Y 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHHE CBOOOJHOTO MaJCHUS.
JBwxenne 1ianer BOKpyr Connna. IlepBas kocmumueckas ckopocTb. HeBecomocTs u
MEPETPY3KHU.

PaBHOBecue MaTepuanbHOU TOUkU. AOCOIIOTHO TBEPI0€E TeN0. PaBHOBecHE TBEPI0TO
TeJla C 3aKPEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsxecTH.

Nmvnynee Ttena. V3MeHeHue wummyJibca. VIMIynbC Cuibl. 3aKOH COXpPaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabota ¥ MOITHOCTh. PaboTa CHII TSKECTH, YIPYTOCTH, TPEHHUS.
Casi3b sHepruu U padoThl. [loTeHMaNbHAs SHEPTHS Tela, MOAHATOTO HaJl TOBEPXHOCTHIO
3emin. [loreHnmanpHas sHeprust c:xxatou npykuHbel. Kunernueckas sHeprus. Teopema o
KMHETUYECKOW HEPTUH. 3aKOH COXPAHEHUsI MEXaHUYECKOW SHEPTUN.

Jlemoncmpayuu

Halmroienre MexaHu4ecKoro JABUKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEJI OTCUETA.

CpaBHeHME TIyTEW U TPACKTOPUM IBUKEHUS OJHOTO U TOTO K€ Te€JIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mMepenne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.

HccnenoBanne npu3HaAKOB PaBHOYCKOPEHHOTO IBUKECHMUSI.

Hab6nronenue nBrkeHus TeJa o OKPY>KHOCTH.

Habnrogenne MexaHWYECKUX SBJICHHUM, TPOUCXOANIMX B CHCTEME OTcuéra
«Tenmexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JBIKEHUU OTHOCUTEIHHO KaOMHETa
buzuKy.

3aBUCHUMOCTh YCKOPEHUS TeJla OT MAcChl TeJla U JEUCTBYIONIEH HA HETO CHUIIBI.

Hab6nronenue paBeHCTBa CHIT TIPU B3aUMOJICHCTBUU TEJ.

N3mMeHneHune Beca Tena npu YyCKOPEHHOM JIBUKEHUH.

[lepenaya uMIiyabca mpu B3auMOJEHCTBUM TEL.

[IpeoOpa3zoBaHust SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMIYJIbCA MPU HEYIIPYTOM B3aUMOJIEUCTBUU.
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CoxpaHeHue UMITyJIbca Mpy a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

Habnronenue peakTUBHOTO JIBH>KEHHS.

CoxpaHeHre MEXaHHUECKON YHEPTUU TTPU CBOOOTHOM MaICHUU.

CoxpaHeHre MEXaHUYECKOM SHEPTUU TPU JTBUKCHHUH TeJla MOJ1 IEHCTBUEM MTPYKUHBIL.

JlabopamopHhvie pabomwl u onvimol

KoHcTpynpoBanue TpakTa Uil pa3roHa M JaldbHEHIIEro paBHOMEPHOTO JBUKEHUS
IapUKa WM TEIEKKU.

Omnpenenenue cpeqHed CKOPOCTU CKOJIbKEHUS OpycKa WM JBUKEHHUS IIapuKa Io
HAKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpeHHUsl Teia MpU PaBHOYCKOPEHHOM JIBHXKEHHMM 1O HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cilM MpPU PABHOYCKOPEHHOM JBMXKEHUM O€3 HayalbHOU
CKOPOCTH TIyTH OTHOCSITCSI KaK Psii HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE MPOMEXKYTKH
BpPEMEHH OJMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUS.

Onpenenenue ko3 GUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenve pabOThl CUJIBI TPEHHUsS] THpPU PABHOMEPHOM JIB)KEHUHM Tella II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YOPYTOCTH MPH MOABEME Tpy3a C HCIOIb30BAaHHEM
HETOJBUKHOTO U MOJBUKHOIO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTUH.

Pazoen 9. Mexanuueckue Koneoanus u eonnsl. (15 uacos)

KonebarenbHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTHKU KOJeOaHUU: Mepuon,
4acToTa, aMIUIMTY/a.

MaremaTtnueckuii M TPYKMHHBIM MasTHUKU. lIpeBpamienue »sHeprum Ipu
K0JIe0aTEILHOM JIBUKEHUH.

3aryxatomue kojiebaHusi. BwiHykneHHble kosieOaHusi. Pe3zonanc. MexaHuueckue
BoJIHBI. CBOMCTBA MexaHM4eCcKuX BOJIH. [IpooabHbIe U nonepeyHbie BOIHbL. J{JTMHA BOJHBI
U CKOPOCTh €€ pacnpoCcTpaHeHUsl. MeXaHn4eCcKHe BOJHBI B TBEPJAOM TEJE, CEMCMUYECKUE
BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa TOoHA. OTtpaxkeHue 3Byka. MHPpa3Byk u
YIBTPA3BYK.

Jlemoncmpayuu

Habmoenue konebanuii Tes moja AeMCTBUEM CUITBI TSDKECTH M CUJIbI YIIPYTOCTH.

HabGmronenue kosnebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Habiro1eHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHca.

PacnipocTpaneHne npoaoiabHbIX U ONEPEYHBIX BOJIH (Ha MOJEIIN).

Habmroienue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
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AKyCTHYECKHI pPEe30HAHC.

JlabopamopHhvie pabomwl u onvimol

OmnpeneneHre 4acTOTHI U MTEPHO/1a KOJICOAHMI MaTEMaTHYECKOTO MAasITHHUKA.

OmnpeneneHre 9acTOTHI U TTEPHO1a KOJIeOaHA TPYKUHHOTO MAasTHHUKA.

HccnenoBanre 3aBUCUMOCTH TEPUOIa KOJICOAHUI TIOIBEIICHHOTO K HUTH Tpy3a OT
JUTHHBI HUTH.

HccnenoBanre 3aBUCHMOCTH TEPHOIa KOJIeOaHUH TTPYKUHHOTO MAasITHIKA OT MAacChl
rpysa.

[TpoBepka HE3aBUCUMOCTH TEpUOJIa KOJCOaHW Tpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IE€pUO/a KoJeOaHUW MPYyKUHHOTO
MasiTHUKa OTMAaCChI TPy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

Pazoen 10. Inekmpomaznumuoe none u nekmpomazHumusle 60aHul. (6 uacos)

DIIEKTPOMArHUTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
aNeKTpoMarHuTHBIX ~ BoJH.  Illkama snekTpomarHuTHBIX  BOJH.  Mcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.

DIIeKTpOMarHuTHas npupoaa ceera. CKopocTh cBeTa. BOJHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiICTBA JIEKTPOMArHUTHBIX BOJIH.

BoJiHOBBIE CBOWICTBA CBETA.

JlabopamopHvle pabomsl u onvimol

N3yuenue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C TTIOMOIIBIO MOOMIILHOTO TenedoHa.

Pazoen 11. Céeemosnie saenenus. (15 uacos)

JlyueBas mogmens cBerta. Mcrounukm cBerta. IIpsMOnuMHENWHOE pacnpoCTpaHEHHE
ceera. 3atmeHuns ConHna u JIynsl. Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaKeHUs
CBeTa.

[Ipenomnenue cBeTa. 3aKOH MPEIOMIIEHUS CBeTa. [I0IHOE BHYTpEHHEE OTpa)XE€HUeE
CBeTa.

Hcnonb3oBaHuE MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOIAX.

JIunza. Xon nyuedt B nuH3e. Ontuyeckas cucrema (oToarnmnapara, MUKpOCKoNa U
Teneckona. I'mazkak onruyeckas cucrema. biiM30pykocTs U JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel  Heiorona.  Crokenue
CHEKTPAJIbHBIX IBETOB.

Jucnepcus csera.

Jlemoncmpayuu

[IpssmonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tosryuenune n3o00pakxeHUi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

[Ipenomienue cBera.

OnTuyeckuii CBETOBOA.
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XoJ nyueil B coOuparoliei JIMH3e.

XO0J Iy4yer B pacCEenBAIOILIEH JINH3E.

[Tomyuenue n300pa)keHUi ¢ MOMOUIBIO JTUH3.

[TpuHuun aeiicTBus ¢poToarnmnapara, MUKPOCKONA U TEJIECKOIIA.

Mopens riasa.

Pa3noxenue 06e1oro cBera B CHEKTP.

[Tomydenune 6emoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

JlabopamopHvie pabomwi u onvlmol

HccenenoBanne 3aBUCHMOCTH yIjla OTPaKEHMS CBETOBOTO JIy4a OT YIVIA MaJICHUS.

N3ydeHne xapakTepuUCTUK U300paKEHUs IPEAMETA B IIIOCKOM 3€pKaJle.

HccenenoBanye 3aBUCUMOCTH yIJIa MIPEJIOMIIEHUSI CBETOBOTO JIyda OT yIVIA IaJEHUs
Ha TPAHULIE «BO3LyX—CTEKIION.

[Tosryuenue n300pakxeHU ¢ MOMOILBIO COOMPAIOLIEH TUH3BI.

Onpenenenue (OKyCHOTO pacCTOSHUSA U ONITHYECKOW CUJIbI COOMPAOIIEH JTUH3HI.

OnBITHI IO Pa3IOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITEl IO BOCHPUATHIO LIBETA MPEAMETOB MPU UX HAOMIOAEHUU 4Y€pe3 LIBETOBHIE
(UIBTpBHL

Pazoen 12. Keanmoenie senenusn. (17 uacos)

Oneitel  Peseppopna w mmanerapHas wmojenb atoma. Mogenb atoma bopa.
Hcnyckanue unornomnieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanunoaktuBHOCTE. Anb(a-, Oera- 1 ramma-usnydeHus. CTpoeHre aTOMHOTO sipa.
Hyxinonnas Mmonens atomHoro simpa. M3oromnsl. PaguoaktrBHBIE mpeBpainieHus. llepuon
MOJIypacriajia aTOMHBIX SIAEP.

SnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsAJI0BOIO U MACCOBOTO YHCEN. DHEPTHs
CBSI3U aTOMHBIX sAnep. CBsa3b Macchl W 3HEpruu. Peakuuwu cvHTE3a W ACJNECHUS SAEP.
Ncrounnku sneprun ConHIA U 3a€31.

Snepnas sHepreTuka. JIedcTBUS paIMOAKTUBHBIX U3JIyYEHNUN HA KUBBIE OPTAHU3MBI.

Jlemoncmpayuu

CrekTpbl U3Ty4YeHUS U MOTJIOLICHHUS.

CrekTpbl pa3IMYHbIX Ia30B.

CnekTp Bogopoa.

HaGmronenue TpexoB B kamepe BuiibcoHa.

Pabora cuérurika HOHU3UPYIOIUX U3ITyYEeHUH.

Peructpanus u3mydeHus: IPUPOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamophwvie pabomwl u onvimol

Hab6mronenue CruioniHpIX ¥ TUHEHYATHIX CIICKTPOB H3TyUCHUSI.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YaCTHUIBI 110 TOPMO3HOMY IyTH (IO
doTorpadusm).

N3mepenne paauoakTUBHOTO (PoHA.

Ioemopumenvno-od0ouarouiuit mooyw. (9 uacos)
[ToBTOpUTETHEHO--0000IAIONIMA MOAYJb MpPEJAHA3HAUCH IS CHUCTeMaTH3alluu U
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0000IIEHUsT MPEAMETHOTO COJIEP)KAHUSI U OIbITa JEATEIBHOCTH, MPUOOPETEHHOrO INpHU
M3YUYEHUU BCErO Kypca (PU3MKH, a TAKXKE JIJIs MIOATOTOBKHA K OCHOBHOMY I'OCYIapCTBEHHOMY
sK3aMeHy o (hU3HKe At 00ydaromuXcsi, BHIOPABIINX ITOT YUEOHBIN MpPEaMET.

[Ipy u3ydyeHMHM AAHHOTO MOAYJS PEAIN3YIOTCI W CUCTEMATH3UPYIOTCS BUBI
NEeSATENbHOCTH, HAa OCHOBE KOTOpPBIX OOECIEYMBAETCA JIOCTHKEHUE NPEIMETHBIX U
METaNpeIMETHBIX IJTAHUPYEMBIX pE3yJIbTaTOB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJO0B MCCIEAOBAHUS SBICHUN
IOPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBACHATh (PU3NUYECKUE SIBICHUS, IPUMEHSISA
[IOJIyYEHHBIE 3HaHUs, pElIaTh 33141, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMINATBHO AEATEIBHOCTHBINA XapaKTep JAHHOIO pas3zeia peajnu3yercs 3a CUeT
TOr0, YTO 00OYYarOIIMECs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MIPEAJIAraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMM pacno3HaBaThb U HAYYHO OOBACHATH (PU3MUECKUE
SABJICHUS B OKPY’KaIOLIEH IIPUPOJIE U ITIOBCEIHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBAHUS (PU3NYECKUX SBICHHM, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAay4yHbIE OCHOBBI HamOOJIe€ BAXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIpUMED, MPAKTUIECKOTO UCTIOJIB30BAHNS PA3IUYHBIX HCTOYHUKOB YHEPTUH
Ha OCHOBE 3aKOHA MPEBPAICHUSA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB JHEPTHUU.
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4. TEMATUYECKOE ILTAHUPOBAHUE C OIIPEJIEJTEHUEM OCHOBHBIX BUJIOB YYEBHOM JIEATEJIBHOCTH
OBYYAIOIIUXCA U IINTAHUPYEMBIMU OBPA3OBATEJIBHBIMU PE3YJIBTATAMMU U3YUYEHUSA PA3JIEJIOB

7 KJIACC
(2 4 B Hepemnto, Bcero 68 )
KommuaecTBo yacos
HaumenoBanue Buner n
Ne Kontpo | Ilpaktn o 6 "
i pasneroB v TeM Bcer e | weckue CHOBHBIE BUJIBI ICITEIILHOCTH 00yYalOIUXCs H(pOpPMAaIOHHBIE PECypCHI (bopMeI
IPOTPaMMBbI 0 KOHTPOJIS
paboTel | paboThl
Paznen 1. ®u3nka u ee poJib B NO3HAHUH OKPY KAIOLIero MUpa
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
BoisiBienne pasmumumii  Mexay ¢umsmueckumu  u | httpi//college.ruffizika/
XAMHUYECKUMU TpeBpaienusmMu. Pacnosmasanue u | http://www.school.mipt.ru
®dusuka - HayKa o o . .
11 DO 2 0 0 Knaccudukanus GU3NUECKUX ABICHUIl: MexaHuueckux, | http://kvant.mccme.ru/ YcTHBIHM onpoc
PHPOZL TCIJIOBBIX, JJICKTPUYCCKUX, MAarHUTHbIX M CBCTOBBIX. http://www_e_science_ru/physics
Habnronenue u onrcanne GU3NIeCKUX SBICHUM http:/nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://m.edsoo.ru/7f416194
OrmpesienieHre 1I€HBI IeNeHus MKaiel m3Mepurenproro | http://school-collection.edu.ru
npubopa. M3mepeHue NHHEWHBIX pa3MepoB Tel U http://fcior.edu.ru
MMPOMEKYTKOB BpPEMCHHU C y‘-IéTOM HOFpeIlIHOCTeﬁ. http//www‘nz'karu
gemepeﬂme 00béMa SKHIKOCTH U TBEPAOTO Tena. http://college.ru/fizika/ 5 .
duznuecKue Tegl\ltf(l));:? eanI;MHzrgzzlzmgﬁﬁeﬂzl;mﬂg “};‘i?;g;;:;;‘; ttp:/fwww.school. mipt.ru %ﬁﬁnogﬂzz’
1.2 2 0 1 P P Aart PaTypH!- http://kvant.mccme.ru/ A
BEJIMYMHBI TBOPYECKHX 3a8JaHHH MO MOUCKY CIIOCOOOB M3MEPEHHs _ | . (;mabopartopHast
HEKOTOPBIX (PM3MYECKNX XapaKTEPUCTHK, Harpumep, hitp://www.e-science.ru/physics pabora)
pasMepoB MajbiXx OOBEKTOB (BOJOC, MPOBOJIOKA), http://nano-edu.glsju.ru
yJIanéHHBIX 06BEKTOB, GONMbIIMX paccTosHuil, Mansix | Nttp://www.all-fizika.com/
npoMeKyTKoB Bpemenu. OOcyxaenue npemmaraembix | http://interneturok.ru/ru
croco6oB http://elkin52.narod.ru/
http://www.all-fizika.com/
Boeiismkenne runote3, oOwbsacHstomux —npocteie | http://school-collection.edu.ru VYcrHBII ompoc;
Ectectsennonay SIBJICHUSI, HAmNpHMep: — moveMy ocraHaBnuBaercs | http://fcior.edu.ru Uccnenosanue
13 YHBIA METOJ 2 0 1 > PHMEp: MY P . A
JBIDKYIIEECS [0 TOPH30HTAIBHON ToBepxHOCTH Teqo; — | http://www.fizika.ru (mabopaTtopHas
TO3HAHUSI . : .
moyeMy B OKapKylo moroay B cBemnoi omexne | http://college.ru/fizika/ pabora
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https://m.edsoo.ru/7f416194
http://fcior.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://m.edsoo.ru/7f416194
http://fcior.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://www.all-fizika.com/
http://fcior.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://college.ru/fizika/

KomndgecTBo gacoB

Ne HaumenoBanue O e S— Buner n
H/I'I pa3nernoB U TeM Bceer J'ILHE)e qgcme OCHOBHBIE BUBI JEATEIHHOCTH 00yJarOIINXCsI WudopmannonHsie pecypcsl (hopMBI
TPOTPaMMBbl 0 KOHTPOJIS
paboTel | paboThl
npoxJagHei, yem B TéMHOM. [Ipemnoxenue cnocobor | http://www.school.mipt.ru
npoBepku runore3. [IpoBeneHune HCCienOBaHHUS 10
MpoBepKe  KakoW-nmOo  rumotesbl.  IlocTpoeHue
MpocTeHmuX Mojenelt (pu3ndecKux sBICHUH (B BHIC
PHCYHKOB WJIM CXEM), HAaIlpuMeEp IMaAcHHE IpEeIMETa;
IpSIMOIMHEHHOE pacpoCTpaHEHUE CBETa
Hmozo no pazoeny 6 0 2
Pa3nen 2. [lepBoHayajbHbIe CBeIeHUS O CTPOEHUH BellecTBa
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru
HaGmonenue u UHTCpIpETAlUA OIIBITOB, http://fcior. ec_i u_‘ ru
CBHUJICTENBCTBYIOIMX 00  aTOMHO-MOJIEKYJSIPHOM http://www.fizika.ru
CTpOGHHH BemiecTBa: OmBITHI ¢ pactBopemmem | httpi//college.ru/fizika/
Crpoene PasIMYHBIX BEMECTE B Boje. Onenka pasmMepos atoMos | http://www.school.mipt.ru
21 I 1 0 0 U MOJeKyl ¢ ucrnonb3oBanueM (ororpaduii, | http://kvant.mccme.ru/ YcTHBIH opoc
NOJIyYeHHBIX Ha AaTOMHOM CHJIOBOM MHKPOCKOIIE http://WW\N_e_science_ru/physics
(ACM) - maboparopHas pabora mo Teme: «OIleHKa http://nano-edu.ulsu.ru
JAnaMeTpa a;I‘OMa METOAOM PAI0B (C HUCIIOJIb30BAHUECM http//WWW&”-fIZIkacom/
dhotorpaduit)». OnpeneieHue pa3MepoB MabIX TEJ http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
Habnromenue u 00bsicHEHHE OPOYHOBCKOTO JIBHYKCHUS http://college.ruffizika/
ZIBI/I)KeHuI/IeI/I n sereHus auddysun. IlpoBeneHne m oOBICHEHUE http://www.school.mipt.ru YcrHBIN onpoc
B3aUMO/ICHCTBI OMBITOB MO HAOJIIOJCHUIO TEIUIOBOIO PaCIIMPEHUsI ) HccnenoBanue
2.2 2 0 1 http://kvant.mccme.ru/
€ 4acTHIl razoB. [lpoBeneHne u OOBSCHEHHE OMBITOB IO . . (mabopartopHas
BeIlleCTBa 00HApYXEHHIO CHJ MOJEKYISIPHOTO HPUTSDKEHUS | http://www.e-science.ru/physics pabota
OTTANKUBAHMS http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
23 ArperartHble 2 0 0 Onucanue (C MCHOJNB30BAHMEM IPOCTHIX MOJIEIEH) httpS://m.edSOO.ru/7f416194 Y eTHBI OIPOC
' COCTOSIHHSI OCHOBHBIX PasJM4uii B CTpoeHUH Ta3oB, xuakocreil u | http://school-collection.edu.ru p
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http://www.school.mipt.ru/
https://m.edsoo.ru/7f416194
http://fcior.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://m.edsoo.ru/7f416194
http://fcior.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://m.edsoo.ru/7f416194

KomndgecTBo gacoB

Ne HaumenoBanue R I Buner n
H/I'I pa3nernoB U TeM Bceer OHTPO PaKTH OCHOBHBIE BUBI JEATEIHHOCTH 00yJarOIINXCsI WudopmannonHsie pecypcsl (hopMBI
TIPOTPaMMBI 0 JIBHBIC | HECKHE KOHTPOJIA
paboTel | paboThl
BEILIECTBA TBEpabIXx Ten. OObscHeHWMe Manoil cxkumaemoctu | http://fcior.edu.ru
JKUJKOCTEH W TBEPIBIX TEJ, OONBIION CKUMAEMOCTH http://www.fizika.ru
ra3oB. OObsACHeHHE coXpaHeHns popMEI TBEPABIX TeT U | http://college.ru/fizika/
TEKy4eCTH  JKUAKOCTH.  IIpoBeneHHWE  OMBITOB, http://www.school.mipt.ru
JTOKa3BIBAIOIINX, YTO B TBEPAOM COCTOSHHH BOIBI http://kvant.mccme.ru/
HACTHIBI HAXO/IATCS B CPEAHEM JabIlie APYT OT Jpyra | ttp: IAWW .e—scienc;e ru/physics
(TUTOTHOCTH MEHBIIE), YeM B KXHIKOM. Y CTaHOBJICHHE h :// ) .l ) y
B3aHMOCBSI3H MEXAYy OCOOCHHOCTSIMH arperaTHBIX ttp://nano-e u.u §u.ru
COCTOSHMM BOABI U  CYIIECTBOBAHMEM  BOJIHBIX http://vaw.alI—f|2|ka.com/
oprauu3moB (MC — Guosorus, reorpadus) http:// mt?metWOk-rU/ ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
Hmozo no pazoeny 5 0 1
Pa3nen 3. /IBu:keHHe H B3aUMOJIelCTBHE TeJT
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru
HccnenoBanue PaBHOMEPHOTO JIBIDKEHUS, hito://fcior ed
oTIpeNieNieHue €ro  TPHU3HAKOB. Habmonenue p/ricior.e _u_.ru
HEpaBHOMEPHOTO JBIKCHHS W OIPEHCICHHE €ro http-//WWW-f'Z'ka_-rH
oTMumii oT paBHOMepHOro mBiKeHms. Onpenenenne | httpi//college.ru/fizika/
MexaHIecKoe CKOPOCTH paBHOMEPHOro JBMWKeHHMs (mapuka B | http://www.school.mipt.ru
31 JN— 3 0 0 ’KUJIKOCTH, MOJEIH dIeKTpudeckoro asTomMoOmns u | http://kvant.mccme.ru/ VYcrHbIi ompoc
T.7.). Omnpenenenne cpeaHeil CKOPOCTU CKOJIbXKEHUS http://WW\N_e_science_ru/physics
Opycka WiIM IIapuKa MO HAKJIOHHOW IUIOCKOCTH http://nano-edu.ulsu.ru
Pemtenue 3aga4 Ha ONpEACIICHUE ITYyTU, CKOPOCTU U http//WWW a”'ﬁZika Com/
BPEMEHHU PaBHOMEPHOTO JBI)KEHUS. AHAIN3 TpadUKOB http://interneturok.ru/ru
3aBHCHMOCTH ITyTH M CKOPOCTH OT BPEMEHH http: Jlelkin52 naro'd ru/
http://www.all-fizika.com/
OO0bsicHeHHE u MIPOTHO3UPOBaHUE aBienui, | https://m.edsoo.ru/7f416194
00YCIIOBJIEHHBIX MHEPLHUEH, Hampumep, gro | http://school-collection.edu.ru
MPOUCXOAUT MPHU TOPMOXXCHHMM MJIA PE3KOM MAaHECBPEC http://fcior.edu_ru
aBTOMOOWJIS, TOYEeMYy HEBO3MOXXHO  MTHOBEHHO http://www.fizika.ru Veruniit onpoc
32 Wuepuus, macca, 4 0 1 MPEKPATHTH JABIDKCHHE Ha BETOCHIICNE Wl CAMOKATE H | hyy /e ollege.ru/fizika/ JhGopartopHas
IUIOTHOCTb T. n.  IlpoBemeHme W aHaNMM3  OIIBITOB, ) .
http://www.school.mipt.ru pabora

JIEMOHCTPUPYIOIUX H3MCHEHUE CKOPOCTH JIBMIKCHUS
TeNa B pe3ysibTaTe NCHCTBUS HA HEr0 JAPYIHX TEIL
Pemenue 3amau Ha oOmpeAercHHE MAacChl Tela, €ro
00BEMa U IUIOTHOCTH.

http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
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KomndgecTBo gacoB

HaumenoBanue Buner n
Ne Kountpo | Ipaktu
- pa3nernoB U TeM Bceer marse | weckue OCHOBHBIE BUBI JEATEIHHOCTH 00yJarOIINXCsI WudopmannonHsie pecypcsl (hopMBI
TPOTPaMMBbl 0 KOHTPOJIS
paboTel | paboThl
[IpoBeneHne W aHanu3 ONBITOB, neMoHcTpupyromux | http://www.all-fizika.com/
3aBUCHUMOCTb U3MEHEHHSI CKOPOCTH T€Ja OT €ro MacChl http;//intemeturok_ru/ru
mpu B3auMozeiicTBuu Ten. M3MepeHue macchl Tena http://elkin52.narod.ru/
pa3nmuaabIME  criocobamu. OrmpeneneHue IUIOTHOCTH http://www.all-fizika.com/
Tella B Pe3yIbTaTe N3MEPEHNUS €T0 MacChl X 00bEMa
N3yyenne B3anMOAEHCTBHSA KaK HPUYUHBI U3MEHEHUS
ckopoctH Tenma win ero nedopmarmmu. OnmcaHue
peaNbHBIX CUTyallMil B3aMMOAEHCTBHUS TEJ C TIOMOIIBIO
MojeNnell, B  KOTOPBIX BBOJUTCA IIOHATHE W
n3o0pakeHne Cuibl. V3yueHue CHIIBI YHPYTOCTH.
HccnenoBanue 3aBUCHMOCTH CHJIBI yNPYTOCTH OT
YAJUHEHUS PE3UHOBOTO IIHypa WM MPYXXHUHBI (C
MOCTpOCHHEM Tpaduka). AHaTU3 NPAKTHUYCCKUX
CUTYyallUl, B KOTOPBIX IPOSBIAETCS ACUCTBUE CHJIbI https://m.eds00.ru/7f416194
ynpyroctu (ynpyrocTb Ms4a, KpOCCOBOK, BETOK JAepeBa http://school-collection.edu.ru
U 1p.). AHaIH3 CHUTyalni, CBA3aHHBIX C SIBJICHHEM T U
TsroreHuss. OObBsSICHEHHME OpPOHMTAIBHOTO JBIDKCHUS http:// fmor.eQu_.ru
[UIAHET ¢ HCIOb30BAHWEM sBIeHuss Tarotenns u | Np://www fizika.ru
3akoHa mHepimn. Wsmepenne Beca Tema ¢ momompio | Nttpi//college.ru/fizika/ VYcTHBIH 01poc;
muHamMoMeTpa.  O6ocHoBamme — sToro  cmocoba | http://www.school.mipt.ru JlaGopaTopHbIe
3.3 Cuna. Buzsr cun 14 1 2 HU3MEPEHUSI. http://kvant.mccme.ru/ paboThI
AHanu3 ¥ MOJETUPOBAaHUE SBICHUS HEBECOMOCTH. http://WW\N_e_science_ru/physics KonTtponbHast
OKCIIepUMEHTAJIbHOE TOJyYeHHE MPAaBUIIA CIIOKEHHS http://nano-edu.ulsu.ru pabota Nel
CHII, HalpaBJICHHBIX BI0JIb ?I[HOPI HPHMOI/I. http//WWW&”—fIZIkacom/
I(/)Inpez[eneHHe BEIMYMHBI PABHOACHCTBYIOIIEH CHIL. http://interneturok.ru/ru
3yY€HHE CHJIBI TPEHUS CKOJBKEHUS U CHIBI TPEHHUS http://elkin52.narod.ru/
nokosi. MccnenoBanue 3aBHCHMOCTH CHUIBI TPEHHA OT http://www.al -fizika.com/
CHJIBI JIABJICHUSI U CBOMCTB TPYIIMXCSI TIOBEPXHOCTEH.
AHanu3 TNPaKTHYECKHX CHUTyalud, B  KOTOPBIX
NPOSIBIISIETCST JEMCTBUE CHJIBI TPEHUS, HCIIOJIB3YIOTCS
CHOCOOBI €€ yMEHBIIICHUS HITH YBEJIMUCHHUS (KaTaHUe Ha
JMBDKAX,  KOHBKaX,  TOPMOXEHHE  aBTOMOOWIIS,
WCTIONB30BAaHNE TIOAIIUITHUKOB, IUTaBaHUE BOJHBIX
KUBOTHBIX U Jp.). Pemenue 3amad ¢ ncnoiap30BaHUEM
hopMy1 st pacu€Ta CHITBI TSKECTH, CHIIBI YIIPYTOCTH,
CHJIBI TPEHUSI
Hmozo no pazoeny 21 1 3
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KomndgecTBo gacoB

HaumenoBanue Buner n
Ne Kountpo | Ipaktu
- pa3nernoB U TeM Bceer marse | weckue OCHOBHBIE BUBI JEATEIHHOCTH 00yJarOIINXCsI WudopmannonHsie pecypcsl (hopMBI
IPOTPaMMBbI 0 KOHTPOJIS
paboTel | paboThl
Pa3nen 4. laBiieHue TBEPIBIX TeJl, JKUIKOCTEH U ra3oB
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru
AHanu3 u OOBSCHEHWE ONBITOB M IPAKTUYECKUX .
CUTyallUi, B KOTOPBIX NpPOSBIACTCS CHJIA JIaBICHHS. http:// fuor.eQu-.ru
JlaBnenme. O6ocHOBaHME cI0COGOB yMeHbIeHns 1 yBemmuerms | NP://www.fizika.ru
Ilepenaua naBieHms. V3yueHne 3aBrcHMOCTH naBienms rasa or | httpi//college.ru/fizika/
JaBICHUSA 0o0béMa M Temmeparypel. M3ydenue ocoGennocrer | http://www.school.mipt.ru
4.1 TBEPABIMU 3 0 0 nepeaauu AaBJeHUs TBEPABIMU TeIaMHu, XKUAKocTsMU U | http://kvant.mccme.ru/ YcTHBIHM onpoc
TeJaMH, razamu. O6ocHOBaHWE  pPE3yJbTATOB OIBITOB | http://www.e-science.ru/physics
KUAAKOCTSIMH U 0COOCHHOCTSIMU CTPOCHHUSI BELIECTBA B TBEPIOM, http://nano-edu.ulsu.ru
rasamMmn KUIKOM u Fa3006p33HOM COCTOSHUSAX. http//WWW&ll-lelkacom/
OKCIepUMEHTaIbHOE JOKa3aTeIbCTBO 3aKoHa [Tackais. I
Pemenue 3ana4 Ha pacyér naBieHus TBEPAOTO Tena http.//lnte_zrneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://m.edsoo.ru/7f416194
HccrnenoBanne 3aBHCHMOCTH JaBiieHust xkuakoctu ot | http://school-collection.edu.ru
rIyOMHBI  TIOTPY)KE€HMs M IUIOTHOCTH JKMAKOCTH. | http://fcior.edu.ru
Habmonenne u  0oObsCHEHHE THAPOCTATHYECKOTO | http://www.fizika.ru
napajokca Ha ocHoBe 3akoHa [lackans. M3yuenue http://college.ru/fizika/
cooOImarommxcst cocy/ZioB. Pemenne 3agad Ha pacuér http:/Awww.school.mipt.ru 3 '
49 HaBnenune 5 0 0 JABIICHHS.  JKUIKOCTH. OObscHeHHE  NPHUHIUIIA http://kvant.mccme. ru/ VYcTHBIN ompoc;
KUJIKOCTH JEeUCTBUS THAPABINYECKOrO Ipecca, ITHEBMaTHYECKUX | . Pemienue 3amau
MalMH. AHanu3 W OOBSICHEHHE NPAKTHYCCKHX http://www.e-science.ru/physics
cUTyauuii, IeMOHCTpUpYIOLMX NposiBieHue gasnenus | NitP://nano-edu.ulsu.ru
HIKOCTH 1 3aKoHa Ilackans, Hanpumep npomeccos B | Nttp://www.all-fizika.com/
OpraHu3Me MpH TITyOOKOBOHOM HBIPSIHUH http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
OkcnepuMeHTanbHOe obHapyxeHue aTMocdepHoro | https://m.edsoo.ru/7f416194
naBnenusi. AnHanmu3 W oObscHenue onbitoB  u | http://school-collection.edu.ru
MPaKTUUYECKUX CHUTYyallil, CBA3aHHBIX C JEHCTBUEM http;//fcior,edu,ru
aTMoc(hepHOro JIaBJICHUS. OObsicHeHHE http://www.fizika.ru
43 AtmochepHOe 6 0 0 CYIIIECTBOBAHHUS "aTMOC(i)epBI Ha 3eMJie ¥ HEKOTOPBIX http://college.ruffizika/ VerHit ompoc
JIaBJIcHHE IUIAHETaX WK e€ OTCYTCTBHS HA JPYTHX IUIAHETaxX U

Jlyne. O0bsicHeHNE H3MEHEHHS ITIOTHOCTH aTMOC(hephI
C BBICOTOW M 3aBHCUMOCTH aTMOC(EpPHOTO AaBICHUSA OT
BBICOTHI. Pemienne 3aad Ha pacuéT aTMochepHOTo
nmaBieHus.  M3ydyeHume  ycrpoiictBa  Gapomerpa-

http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
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KomndgecTBo gacoB

Ne HaumenoBanue R Buner u
- pa3nernoB U TeM Bceer orrpo | Ilpaxt OCHOBHBIE BUBI JEATEIHHOCTH 00yJarOIINXCsI WudopmannonHsie pecypcsl (hopMBI
wn IPOTPaMMBbI 0 JIBHBIC | HECKHE KOHTPOJIS
paboTel | paboThl
aHepouza http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
DKCIIEpUMEHTAITBHOE oOHapyKeHHUE nevicteus | https://m.edsoo.ru/7f416194
KUAKOCTH M Ta3za Ha morpyxéHHoe B Hux teno. | http://school-collection.edu.ru
Onpenenenne BBITANKMBAKOIIEH CHIBL, JeficTByromed | http:/fcior.edu.ru
Ha TeJo, NMOrpyKEHHOe B KMAKOCTh. IIpoBenenne u | http://www.fizika.ru
o0CyKIeHHe OIIBITOB, JIGMOHCTPHPYIOMIX | httny: //college. ru/fizika/
} 3ABHCHMOCTD BBITAIKUBAIOWEH CHIIBL, MCHCTBYIOWEH | povn./nnnw school.mipt.ru VeTHbIii ompoc
HenictBue Ha TEJNO B JKHUAKOCTH, OT 00BEMa MOrpyKEHHOH B .
http://kvant.mccme.ru/ JlabopatopHsie
44 JKUJIKOCTH U rasa 7 1 3 JKMJKOCTh YacTH Te€JlA U OT IUIOTHOCTH )KI:I):[KOCTI/I. httn-// e Iohvsi A60ThI
Ha IIOTPYyKEHHOE IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUICH CHIIBL, ttp://Www.e-science.ru/physics P
B HUX TEJI0 JeficTByIOMEH Ha Telo B KUAKOCTH, OT Macchl Tena. | NttP:/nano-edu.ulsu.ru Kontposbuas
. fioi pabota Ne2
VccnenoBanne 3aBHCHMOCTH Beca Tena B Boxe ot | httpi//www.all-fizika.com/
00béMa TOTpYKEHHOM B JKUAKOCTL dvactu Tena. | http://interneturok.ru/ru
Pemenue 3amau Ha mMpuMeHeHHe 3akoHa Apxmmena u | http://elkin52.narod.ru/
ycroBus tiaBanus teil. Konctpyuposanue apeomerpa | http://www.all-fizika.com/
WM KOHCTPYHPOBAHHE JIONKH M OIpEJAClicHue o€
Ipy30M0BEMHOCTH
Hmozo no pazoeny 21 1 3
Pa3gen 5. PadoTa 1 MOIITHOCTH. DHEPrus
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
DKCIepUMEHTAbHOE — ONPEACICHHE MEXaHHYeCKON http://college.ruffizika/
Pasora n Fpcrn . pasoepriow mepewewent tena no | TP/ school miptru Hecnezonatne
51 3 0 1 . N http://kvant.mccme.ru/

MOIITHOCTh TOPU30HTAJIBHON MOBEPXHOCTH. Pacu€r MmomHoCTH, ] . (mabopaTtopHas
pa3BuBaeMoil mpu moxséMe 1o JiecTHuIle. Perrenne http://www.e-science.ru/physics pabora)
3a/1a4 Ha PacuéT MEXaHMYECKOH PaGoThl U MOIIHOCTH http://nano-edu.ulsu.ru

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
5.2 Ipocteie 5 0 1 OnpeeeHue BHIAIPbILIA B CHIE IPOCTHIX Mexanusmos | NPS:/m.edsoo.ru/7f416194 VYcrHbli ompoc
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KonmuaecTBo yaco
HaumenoBanue Buner n
Ne Kountpo | Ipaktu
- pa3nernoB U TeM Bceer OCHOBHBIE BUBI JEATEIHHOCTH 00yJarOIINXCsI WudopmannonHsie pecypcsl (hopMBI
TPOTPaMMBbl 0 JIBHBIC | HECKHE KOHTPOJIS
paboTel | paboThl
MeXaHH3MBI Ha MpUMEpe pblvara, MOJABHKHOrO M HemojBwkHoro | http://school-collection.edu.ru JlaGopaTopHas
OmoxoB, HakiIOHHOM mmockoctd. Hccnemosanume | http://ffcior.edu.ru pabora
yCIoBHs paBHOBeCHs phrdara. OOHapyXeHHe CBOHCTB | http://www.fizika.ru
MPOCTBIX MEXaHH3MOB B Pa3MUHBIX MHCTPYMEHTAX M | hiin-//college.ru/fizikal
MPUCTIOCOOJICHHSAX, UCIIOJIb3YEMBIX B OBITY M TEXHUKE, http://www.school.mipt.ru
a TaKKe B JKUBBIX OPraHU3Max. DKCIEPUMEHTAIBHOE .
http://kvant.mccme.ru/
JIOKa3aTeIbCTBO PABEHCTBA PAabOT NpH MPUMEHEHHH : . .
npocTeix MexaHu3MoB. Onpeznenenue KITJ HaknoHHON http://www.e-science.ru/physics
miockoct. Pelnenne 3axad Ha npuMeHenue npapmia | NP/ nanO'Edu-lflsju-rU
paBHOBecwHs pbiuara u Ha pacér KI1J http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://m.edsoo.ru/7f416194
http://school-collection.edu.ru
http://fcior.edu.ru
OKcnepruMeHTaIbHOe orpeieNIeHue M3MEHCHHA | hitp://www.fizika.ru
KMHETUYECKOW U MOTEHLUMAJbHOW HEPIUU Tela MpHu http://college.ruffizika/ YcrHbIi onpoc
€ro  CKaTbIBAHMM 10  HAKJIOHHOM  IUIOCKOCTH. http://Awww.school.mipt.ru OKCTIepUMEHT
Mexanndeckast ®opMynupoBaHHE HAa OCHOBE HCCIIECAOBAHUS 3aKOHA (mabopaTtopHas
5.3 4 1 1 . http://kvant.mccme.ru/ .
SHEpPrus COXpaHEHMs MexaHHW4eckod »sHepruu. OOcCyxeHue _ . . pabora;
TPaHML] IPUMEHHMOCTH 3aKOHA COXPAHEHUS! YHEPTHU. http://www.e-science.ru/physics KonTposabHas
Pelmenue 3314 ¢ HCTIOJIb30BaHMeM 3aKoHa coxpanenns | hitp://nano-edu.ulsu.ru pabora Ne3
SHEpruu http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
Hmozo no pazoeny 12 1 3
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 8 12
IMPOI'PAMME
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8 KUIIACC
(2 4 B HEexpemto, Bcero 68 )

KomndaecTBo gacos

OCHOBHBIE BUIBI ACITEITHHOCTH 00YYIAFOIIIXCS

HanmeHnoBanne
Nem/mt | paznenoB u TeM Konrpo | Ilpaxta HupopmManmoHHEIE pecypChI Buein dopuer
NPOrpaMMBI Bceero JIbHBIC YECKHE KOHTPOJIA
paboTsl | paboTHI
Paszgen 1. TenjioBble iBJICHHSA
HaGmonenue u UHTEpIpeTAIHS OIIBITOB,
CBUJIETENILCTBYIOLINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHUH BEIIECTBA: OIBITHl C PACTBOPEHUEM Pa3JIMYHBIX
BellecTB B Boje. PelleHune 3agad IO OLIEHUBAHHUIO
KOJINYEeCTBAa aTOMOB MJIM MOJEKYyJ1 B eIuHHIE 00bEMa
BEILlECTBA. AHAJIM3 TEKCTa JPEBHUX aTOMUCTOB (HaIIpumep,
(dparmenTa mosmer Jlykperus «O mpupone Bemei») c
W3JIO)KCHHEM  OOOCHOBAaHMH  aTOMHOH  THIIOTE3BI
(cmpicioBoe  uTeHHe). OreHKa YOEAWTETBHOCTH STHX
obocHoBaHuil. OOBsACHeHHe OpOyHOBCKOro nBrkeHus, | https://m.edsoo.ru/7f4181ce
sBieHns quddy3un ¥ pazInuui Mexay HUMHU Ha ocHoBe | http://school-collection.edu.ru
ITOJIOKEHHUI MOJICKYJISIPHO-KHHETHYECKON Teopun | http://fcior.edu.ru
cTpoeHus BemecTBa. OOBICHEHHE OCHOBHBIX Pa3lN4ui B http://www.fizika.ru
CTpOCHUHN ra3os, KHUAKOCTECHU F TBEPABIX  TECJI C http ://col Iege. ru/fizika/
Crpoetue i HCTIONb30BAHNEM MOJIOKESHUH MOJIEKYJISIPHO- http://www.school.mipt.ru
11 CBOHCTBa 7 0 0 KIHCTHHCCKON TCOPHIT CTPOCHHA BELICCTEA. HpOBeVHeHHe http://kvant.mccme.ru/ YcrTHbli onpoc
OTIBITOB IO BBIPAIBAHUIO KPUCTAIJIOB OBAPEHHOM COJIH . )
BeIlleCTBA http://www.e-science.ru/physics

WJIU caxapa.

[IpoBenenue u OOBSICHEHHE OMBITOB, AEMOHCTPHUPYIOIIHX
KalWUIIpHbIE  SBJIEHUST W SIBJICHME  CMadyuBaHUs.
OOBsCHCHHE  pONM  KANMWULIPHBIX  SBICHWHA  JUIS
MOCTYIJICHUS. BOJIBI B OpraHu3M pacteHuid. HaOmroneHue,
MPOBEICHUE W OOBSICHCHHE OIBITOB IO HAOIIOICHUIO
TEIJIOBOT'O PACUIMPEHUS ra30B, JKUAKOCTEH U TBEPABIX TEII.
OO0BsACHEHNE COXpaHEHH 00bEMa TBEPIBIX TEIl, TEKYYECTH
KHUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI B TEKYUYECTH JIJISl Pa3HBIX
XKHUJKOCTEH), JaBlieHusi rasa. [IpoBeleHHE ONBITOB,
JIEMOHCTPHUPYIONINX 3aBUCUMOCTh JABJICHHUS BO3JyXa OT
ero o0béMa W HArpeBaHHS WIH OXJAKICHHUSI, W HX
00BsICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO yUYEHHUSI.
AHanu3 TOpPaKTHYECKHX  CHUTyaluil, CBSI3aHHBIX CO
CBOMCTBaMH ra3zoB, )KUJKOCTEH U TBEPABIX Tel

http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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KomanuecTBo yacos

OCHOBHEIE BUAbI ACATCIBHOCTH 06yqafom1/1xc;1

HaunmenoBanue
Nen/mm | pa3menoB utem Kontpo | Ilpaxtn WHdopmannoHHbIe pecypchl Bust 1 hopmt
HpOrpaMMEL Bcero JIbHBIE YEeCKHEe KOHTPOJIA
paboThl | pabOTHI
O6ocHOBaHWE  TPaBHI  HM3MEPEHHS  TEMIIEPATYypHI.
CpaBHEHHE pa3IUYHBIX CIIOCOOOB M3MEPEHHS W IIKal
Temneparypel. HaOmromenme u OOBSCHEHHE OIIBITOB,
JIEMOHCTPHPYIOIINX H3MEHEHIE BHYTPEHHEH SHEPTHH Tea
B pe3yNbTaTe TeIUIonepeaadyd W paboThl BHEIIHUX CHIL
HabGnromenne wu O0OBSCHEHHE ONBITOB, OOCYXICHHE
MPAaKTUYECKUX CUTyallui, AEMOHCTPUPYIOIIUX Pa3IHUHbIC
BUJBI TEIUIONEpeaun: TEeIUIONPOBOJHOCTh, KOHBEKIIHIO,
n3nydeHue. VccrenoBaHue SBICHUS TEIIOOOMEHa MpHU
CMEIIMBaHUM XOJIOJHON U ropsiueit Boxel. HaGmronenue
YCTaHOBJICHHS TEIJIOBOTO PAaBHOBECUS MEXIy ropsdei U
XOJIOJTHOM BOJIOM. Onpe):[eﬂeHHeu(mMepeHHe) KOJIMYEeCTBa https://m.edsoo.ru/7f4181ce
TEIUIOTHI, TIONYYEHHOTO BOAOH MpHU TEIUIOOOMEHE ¢ i -
HarpeTblM METAIUIMYECKUM LWIHHApOM. OrmnpenencHue http.//sc_h ool-collection.edu.ru
(m3MepeHre)  YIOEMBHOH  TEIIOEMKOCTH  BEIIECTBA. http://fCIOr.e(EIu_.ru
Pemenne 3amad, CBSI3aHHBIX C BBEIYHCICHHUEM KOJHYECTBA http://www.fizika.ru
TEINIOTHl M TeIUIOEMKOCTH Tph TemooOMene. Amamms | Nttp://college.ruffizika/ YeTHBIH ompoc
TemoBbie CHTyamWii IIPaKTMYECKOTO HCIIONb30BaHus Temosbix | http://www.school.mipt.ru JlabopaTopHsie
12 Hpoteceh 21 1 5 CBOWCTB BENIECTB M MaTepualoB, HampuMmep, B memsx | http://kvant.mccme.ru/ padoThI
9HEprocOepesKeHusI: TCIJIOU30JIAIMA, http://www_e_science.ru/physics KonTponbHast
sHeprocOeperarue KpbIy, TePMOAKKYMYJIISTOPHI U T. 1. http://nano-edu.ulsu.ru pabota Nel

HaOnromenue sBICHWI HWCHAPCHUS W KOHICHCAI[HH.
UccnenoBanme  mpolecca  HUCHMApeHHS — PA3IMYHBIX
xkuakocrteid. OOBSICHEHHE SIBIIGHUH  WCHApeHus |
KOHJICHCAIIUU Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHS.
HaGnromenne m oOBsCHEHHE Mpollecca KUICHUS, B TOM
YHCJIe 3aBUCHMOCTH TEMIIEPaTyPhl KUIICHUS OT TaBIICHHS.
Onpenencare (M3MEpPEHHUE) OTHOCUTEIBHON BIIAYKHOCTU
BO3JlyXa. Habmonenue mporiecca IJIaBJICHUS
KPHUCTAJLUTUIECKOTO BEIIIECTBA, HaTmpuMep, JIBJIA.
CpaBHEHHE MPOIIECCOB TUTABJIEHHUS KPUCTAUTUIECKUX T U
pasMsATdeHHMsST ~pPWA  HarpeBaHWM  aMOP(HBIX  TeJl.
Onpenenenne (M3MEpEeHNE) YASTbHON TETUIOTHI TUIABIICHUS
nmpaa. OOBsICHEHUE SABICHUH TUIABJICHUS U KPUCTAJLTU3AIIAN
Ha OCHOBE aTOMHO-MOJIEKYJSIDHOTO YUeHHs. PemieHue
3aJa4, CBSI3aHHBIX C BHEIYMCIIEHUEM KOJHUYECTBA TEIIOTHI B
mpolieccax  TCIUIONEPENaYyd  [pW  IUIABJICHHUM U

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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KomanuecTBo yacos

OCHOBHEIE BUAbI ACATCIBHOCTH 06yqafom1/1xc;1

HaunmenoBanue
Nen/mm | pa3menoB utem Kontpo | Ilpaxtn WHdopmannoHHbIe pecypchl Bust 1 hopmt
HpOrpaMMEL Bceero JIbHBIC YECKHE KOHTPOJIA
paboThl | pabOTHI
KPHUCTAJUTM3aUY, WCTIAPEHHNM M KOHJACHCAIMHU. AHAIN3
CUTyallUd  TPAaKTHUYECKOTO  NPUMEHEHMUs  SBJICHUH
IUIABJICHAS W KPHUCTAUIM3ALUM, HAlpHUMEp, IIOJNydeHHUE
CBEPXUHCTBIX MaTEPHAIOB, COJIEBas TPENKa U 1p. AHAIH3
paboTBl U OOBSCHEHWE NPUHIMIA JCHCTBHS TEILUIOBOTO
JIBUTATeNs.  BplUMCIEHHME  KOJMYECTBA  TEIUIOTHI,
BBIJICTSIFOLIETOCS. TP CTOPaHMM  Pa3jIMYHBIX  BUJIOB
toruuBa, U KI1/] neurarens. OOCykaeHUE FIKOTOTUIECKUX
MOCJICACTBUM HCIIOJIB30BAHUS JIBUTATENCH BHYTPEHHETO
CTOpaHusi, TEIUIOBBIX M THIPOIIEKTPOCTAHIIMN
Hmozo no pazoeny 28 1 5
Paznen 2. DiekTpuyecKne 1 MATHUTHBIE SIBJICHHSI
Habnromenue u mpoBeieHUE OMBITOB 10 3ekTpu3anuu Tea | https://m.edsoo.ru/7f4181ce
NPy CONPUKOCHOBEHMH M uHAykumeil. HaOmonenue wu | http://school-collection.edu.ru
00BsICHEHNE B3aMOJCHCTBHUSI OJITHOMMEHHO u http;//fcior,edu_ru
Pa3HOMMEHHO 3apsDKCHHBIX Tell. OObsCHEHHEe NMPUHIMNA | hitp://www.fizika.ru
DnexTpuyec JIeHCTBUS 3JIEKTPOCKOIA. OO0mwsicHeHNE ;{BneHVI/H?I http://college.ruffizika/
KHe 3apsizpl. OMEKTPU3ALMIH PH CONPUKOCHOBEHMH TeM U HHAYKIHEH ¢ http://www.school.mipt.ru
3apspKeHHBIE WCTIONIb30BAaHUEM 3HAHMH O HOCHTENAX DJIEKTPHYECKUX ) TectupoBanne
2.1 7 0 1 http://kvant.mccme.ru/
TeJ1a ¥ uX 3apiagoB B BemecTBe. Pacrmo3HaBaHne U OOBSCHEHHE . ) Hccnenosanne
B3anMOJIEHC SIBJICHUM  3JIEKTpU3alMd B  TIOBCEJAHEBHOM  KHU3HHU. http://www.e-science.ru/physics
TBHUE HabumofeHue 1 0ObsACHEHHe ONBITOB, miTocTpupyromux | NttP:/nano-edu.ulsu.ru
3aKOH COXPaHEHHs 3neKTpuueckoro 3apsaa. Habmonenne | http://www.all-fizika.com/
OMBITOB MO  MOJCNMPOBAHUIO  CWIOBBIX  smHHiA | http://interneturok.ru/ru
anmektpuueckoro  mois.  Wccmemosanme — geiictBus | http://elkin52.narod.ru/
DIIEKTPUYECKOTO MOJISI Ha MPOBOJAHUKU U THIJICKTPUKA http://www.all-fizika.com/
Habmroienue pasnu4HbIX BUAOB JeHcTBUSA anekTprdeckoro | https://m.edsoo.ru/7f4181ce
TOKa M OoOHapykeHHWe OSTUX BHOOB JedctBua B | http://school-collection.edu.ru
MOBCeTHEBHOW km3HM. HaOmoneHne BO3HHKHOBEHHSA http://fcior.ec_iu..ru cenenoatiie
ocTosHHb Eagosoro paspsia M SIICKTPUYECKOTO TOKa B JKUAKOCTH | http://www.fizika.ru Jlaboparopnas
29 SeKTpHYECK 20 1 7 OpKa M HCTILITAHUE JNEKTPUMECKOIT LEMH NOCTORHHOTO | pyyn-jrcollege. ru/fizikal pabota
Wi Tox ToKa. V3MepeHune CUiIbl TOKa amrepMmerpoMm. M3mepenne http://www.school. mipt.ru KoHTpostbHas
3JIEKTPUUYECKOTO HaNpsDKEHHsT BoabTMEeTpoM. [IpoBenenue
http://kvant.mccme.ru/ pabora Ne2

1 O00BSACHECHHE OIIBITOB, JEMOHCTPUPYIOIUX 3aBUCUMOCTH
QJICKTPUYCCKOTO COINPOTHUBJIICHUA IIPOBOAHHUKA OT €TI0
JUIMHBI, TUIOIIAW TIONCPECYHOI0 CCUYCHUA W Marcpuajia.

http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
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No /it

HaumeHoBaHue
pa3AesoB U TeEM
IIpOrpamMMBbl

KomanuecTBo yacos

OCHOBHEIE BUAbI ACATCIBHOCTH 06yqafom1/1xc;1

Bcero

Kontpo
JIbHBIC
paboThI

[Ipaktu
4ecKHe
paboTEI

WHdopmannoHHbIe pecypchl

Bunpt u gpopmsl
KOHTPOJIS

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, MPOTEKAFOIIETO
yepe3 PE3UCTOp, OT CONPOTHBIEHHA pPE3UCTOpa U
HanpsKeHus Ha pesucrope. IIpoBepka npaBuia CloKeHUs
HanpsKEHUH TNPH MOCIEI0BATENBHOM COCIUHEHUH IBYX
pesucropoB. IIpoBepka mnpaBuna AN CHUIBI TOKa IpH
HapaeIbHOM COSUHEHHH PE3UCTOPOB.

AHanu3 cUTyalui TOC/Ie0BaTEeNbHOIO U MapajieIbHOro
COEJMHEHHUS NPOBOJHUKOB B JOMAIIHUX 3IIEKTPUIECKUX
ceTsx. Pemenue 3amau ¢ ucnosib3oBaHueM 3akoHa OMa U
dopmyn pacuéra SNEKTPUUECKOTO CONPOTHBICHUS IPH
MOCTEOBATEILHOM U TapajUleIbHOM  COCIMHEHUU
npoBoAHUKOB. OmpeneneHne pabOTHl  ANEKTPUUECKOTO
TOKa, HpoTeKaromero uepes pesucrop. OmnpenencHue
MOIIHOCTH  JJIEKTPUYECKOrO0 TOKA, BBIIEIAEMONM HaA
pesucrope. VccrnenoBanue 3aBUCIMOCTH CHIIBI TOKa 4epe3
JaMIIOYKy OT HanpsbkeHust Ha Hed. Omnpenenenue KIIJ
HarpeBarens. lccienoBanue mpeoOpa3oBaHUsl IHEPTUH
npu moAabéMe Tpysa anekTponsurareseM. OObscHEHHE
ycTpoiicTBA W NpPUHLMNA  ACUCTBUS  JIOMalIHUX
AJIEKTPOHArpeBaTENbHBIX MPUOOPOB. OOBICHEHUE NPUYUH
KOPOTKOTO 3aMBIKaHWS W MPHHIUNA JEHCTBUS IUIaBKUX
npegoxpaHuTeneil. PeuieHune 3agad ¢ MCMOJIb30BaHHUEM
3akoHa /Lxoyns—Jlenna

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

2.3

MarnuTHEIE
SIBJICHUS

I/ICCHCIIOBEIHI/IC MAarduTHOTO BSaHMOﬂeﬁCTBHﬂ ITOCTOSIHHBIX
MarHutoB. HM3yueHHMe MarHMTHOTO II0JI TOCTOSIHHBIX
MarHUTOB MpH WX OOBCAWHCHHH U  Pa3JICIICHUH.
HccnenoBanne MarHuTHOT'O B3aUMOJIEHCTBHS HOCTOSHHBIX
MarHutoB. HM3yueHWe MarHMTHOTO TIOJI TOCTOSIHHBIX
MarHUTOB TpU UX OOBCIMHCHHM W  Pa3JICICHHM.
[IpoBeneHue ONbITOB MO BU3YyaJU3aLUH MOJISI TOCTOSIHHBIX
MAarduToOB. I/I3yquHe SIBJICHUA HAMAaroHn4uBaHUS BECIICCTBA.
UccnenoBanue AeMCTBUSA  AJIEKTPUYECKOTO TOKa Ha
MarHuTHYIO CTPEIIKY. IIpoBenenue OIIBITOB,
JIEMOHCTPUPYIONINX 3aBUCHUMOCTh CHJIBI B3aUMOJIEHCTBUS
KaTyIIKH ¢ TOKOM W MarHWTa OT CHJIBI i HAaIIPaBIICHUS TOKA
B KaTyIIKe. AHAIHM3 CUTYaIlUi MPAKTHIECKOTO MPUMEHEHHS
3JIEKTPOMATrHUTOB (B OBITOBBIX TEXHHYCCKHX YCTPOMCTBAX,

https://m.edsoo.ru/7f4181ce
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

VYcTHblif onpoc
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KonuuectBo yacos OCHOBHBIE BH/IBI JIESTEIEHOCTH 00Y4aIOIIUXCS
HaunmenoBanue
Nen/mm | pa3menoB utem Kontpo | Ilpaxtn WHdopmannoHHbIe pecypchl Bust 1 hopmt
HpOrpaMMEL Bcero JIbHBIE YEeCKHEe KOHTPOJIA
paboThl | pabOTHI
MPOMBINIICHHOCTH, MeAunuHe). M3ydeHwe OeWcTBUS
MarHUTHOTO TONsS Ha MPOBOJHUK C TOKOM. M3ydeHume
IEUCTBHUS 3JIEKTPOABUTATEIS. N3mepenue KITJT
9JIEKTPOJBUraTEIbHON  YyCTaHOBKU. Pacno3HaBaHue U
aHaIM3 pPa3IMYHBIX [PUMEHEHUH 3JIEKTpOABUIaTeIeH
(TpaHCnopT, OBITOBBIC YCTPOMCTBA M . )
https://m.edsoo.ru/7f4181ce
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
DJeKTpoMara OmbITEl 110 MCCIENOBAHUIO sBIEHHs djeKTpoMarnutHoi | http://www.school.mipt.ru VYeTHbll onpoc
24 UTHas 4 1 0 HHAYKIUM: MCCNEeJOBaHHE H3MeHeHuH 3HaueHus u | http://kvant.mccme.ru/ KonrponbHas
HUHIYKIHA HaIrpaBJICHUA WHAYKIIMOHHOTO TOKa http://www_e_science_ru/physics pa60Ta Ne3
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
Hmozo no pazoeny 37 2 11
PesepBHOe Bpems 3
OBIIIEE
KOJMYECTBO
YACOB IIO 42 g &
IIPOTPAMME
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9 KJIACC

(3 9 B Henemto, Bcero 102 u)

KonuuectBo yacoB

Ne HaumenoBanue HNudopmanronnsie Buns! u hopMel
Kontpo | IlpakTiec OCHOBHBIE BUJIBI JIEATENBHOCTH 00YUAKOIIMXCS popman AL Gop
/T pa3aenoB U TeM B TIEHBIE KHe pecypcht KOHTpOJIS
cero
[pOrpaMMBI paboter | paGoThl
Pazgen 1. Mexannveckue siBJICHHUSA
AHanu3 W OOCYXIEGHHE pa3IMYHBIX HPUMEPOB
MeXaHHYeCKoro JBIKeHUsA. OOCyXaeHHe TpaHHuIl
NPUMEHUMOCTH MOJEJIN «MaTepuajbHasi TOUKay.
Onucanue MeXaHH4YeCKOro JBWKEHHS DPa3IHMYHbIMU
cniocobamu (ypaBHeHHe, Tabiuua, rpaduk). AHamu3 https://m.edsoo.ru/7f41ada
JKU3HEHHBIX CHUTyalni, B KOTOPBIX IIPOSIBISETCA 6
OTHOCHUTEJILHOCTD MEXaHU4eCKOTO ABWKCHHUS. | http://school-
HaOmromenne  Mexanumueckoro  ABkeHus tena | collection.edu.ru
OTHOCHTENBHO pasHbix Ten orcuéra. Cpasnenue | http://fcior.edu.ru
myTeii 1 TpaekTopuii ABWKeHHs ojHoro u Toro ke | hitp://www fizika.ru
Tella OTHOCHTENIFHO DPAa3HBIX Tel OTcuéra. AHamun3 http://college.ru/fizika/
Mexannaec http://www.school.mipt.r
Tekcta ['anuiess o0 OTHOCHUTEIBHOCTH JIBU)KEHHMS; .
Koe . u YcrHbIi onpoc
1.1 JIBUKEHUE 1 10 0 1 BLIIOJIHCHUC  3aJaHMii 10 TeKCTy  (CMbiCIOBOE http://kvant.mccme.ru/ JlabopartopHas pabota
' YTEHHE). OnpeneneHue  cpegHEH  CKOPOCTH http://www.e-

CcIocoOBI ero

OITMCaHUA

CKOJIBXKCHHA 6pyCKa Wi JABWIKCHUA IIapuKa 110

HAaKJIOHHOM TUIOCKOCTH. AHAMM3 H 00CYXJICHHE

croco0oB IpUOTHKEHHOTO OTIpeICIICHHS

MTHOBEHHOH ckopocTtu. OrpeneneHue CKOpOCTH

PaBHOMEPHOT'O ABUXCHUA (Iuapm(a B JKHJIKOCTH,
MOJICIA  AJIEKTPHYCCKOTO aBTOMOOWIS W T. IL).
OmnpeneneHrie MyTH, TNPOWACHHOTO 3a JaHHBIA
MPOMEKYTOK BPEMEHH, 1 CKOPOCTH Tella MO rpaduky
3aBHCUMOCTH WYTH PaBHOMEPHOTO JBHXXCHUS OT
BpeMeHH. OOCYXICHHEe BO3MOXHBIX IPUHIIMIIOB

ﬂeﬁCTBHH HpI/I60p0B, HU3MEPAONINX CKOpPOCTb

(cnmmomMeTpoB). BeIUnCICHNE YTH W CKOPOCTH TPH

science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
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n/m

HanmenoBanue
pa3aenoB U TeM
TIPOTPaMMBEI

KonuuectBo yacoB

Bcero

Kontpo
JIbHBIC
paboTsI

IIpakTuuec
Kne
paboTsl

OCHOBHEIE BUAbI ACATCIBHOCTH 06yqafom1/1xc;1

HudpopmanmoHHbIe
pecypcsl

Bunst u hopmer
KOHTPOJIS

PaBHOYCKOPEHHOM INPSIMONMHEHHOM ABMXKEHHUHU Tena.
OnpezneneHue NPOUIEHHOTO MHYTH M YCKOPEHUS
JBIDKCHUS Tea M0 TpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O PSIMOJIMHEHHOT0 IBHKEHUS Tena

OT BpPCMCHH. HpOBepKa THUIIOTE3bl: €CJIM IpPpHU

PaBHOYCKOPEHHOM  JIBIKCHHH 0e3  HayaJbHOU

CKOPOCTH IIYTH OTHOCATCA KaK pAfg HEYETHBIX HHUCCII,

TO COOTBCTCTBYIOIINC MIPOMCIKYTKHN BpPEMCHHA

onuHakoBbl. OmperneneHue YCKOPEHHS Tela Ipu

PaBHOYCKOPCHHOM JBHXXCHUN 10 HAKJIOHHOH

IIJIOCKOCTH. I/ISMepeHI/Ie nepuoga H YHaCTOTHI

oOpamieHust Tena IO OKpyHocTH. OmpeneneHue
CKOPOCTH  PaBHOMEPHOTO

JBHMXXCHUA TC1a 1o

OKpyXHOCTH. PemieHne 3agay Ha oOIpelelicHUE
KHHEMaTHYeCKUX XapaKTEPUCTUK MEXaHWYECKOTO
JIBIDKEHUS] Ppa3IM4YHBIX BHIOB. Pacmo3HaBaHme u

HpI/I6J'II/I)KéHHO€ OIIMCaHUEC Ppa3JIMYHbIX BU OB
MEXaHUYECCKOI'0 ABUKCHUA B MPUPOJAC U TEXHUKE (Ha
npumepax CBO60,HHO nagaromux TEJ, JIBHXKXCHUA

JKHUBOTHBIX, HeOECHBIX TCJI, TPAHCHOPTHBLIX CPEACTB 1

ap.)

1.2

Bzanmonei

CTBHUC TCII

20

Ha6J'IIO,HeHI/IG u 06Cy)KﬂCHI/IC OIIBITOB C JIBHXKCHHEM
TCJIa TpU YMCHBIICHUN BJIWAHUA JPYTUX TEI,

MPEIATCTBYOIINUX JABHXXCHUIO. Anamms TCKCTa

lamunes ¢ onmmcaHueM MBICIIEHHOTO OKCIICPUMCEHTA,
06OCHOBI)IBaIOIIIeI‘O 3aKOH MHEPHHH; BbIIIOJTHCHUC

3aJaHUii MO0  TeKCcTy  (CMBICIOBOE  YTCHHE).

O6CY)KI[€HI/I€ BO3MOX>XHOCTHU BBIIIOJIJHCHHA 3aKOHa

WHEPIINU B Ppa3IMIHbIX cucreMax oTcuéra.

https://m.edsoo.ru/7f41ada
6

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.r
u

YcTHbll onpoc
Jlaboparopable paboOThI

KonrposnbHas padbora
Nel
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HanmenoBanue
pa3aenoB U TeM
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KonuuectBo yacoB

Bcero

Kontpo
JIbHBIC
paboTsI

IIpakTuuec
Kne
paboTsl

OCHOBHEIE BUAbI ACATCIBHOCTH 06yqafom1/1xc;1

HudpopmanmoHHbIe
pecypcsl

Bunst u hopmer
KOHTPOJIS

HaOnroenue u 00CyxIeHUEC MECXaHHYCCKUX SIBIICHHIA,
MPOUCXOAIINX B cucTeMe oTcuéra « Tenmexkay npu eé
PaBHOMEPHOM u

YCKOPEHHOM JIBIDKCHUH

OTHOCHTENPHO KaOuHeta (Qusuku. JlelcTBuA C
BEKTOPaMH CHII: BBIMIOJHEHHE 3aaHHUH 10 CIOKCHHUIO
HaOmronenne w/wnn

U BBIYATAHUIO  BCKTOPOB.

IIPOBEJICHUE OIIBITOB, JIEMOHCTPUPYIOIINX
3aBUCHUMOCTb YCKOPEHMs Tejla OT IPWIOKEHHOH K
HEMy CHJIBI M Macchl Tesla. AHanu3 U OOBSICHEHHE
SBICHUA C HCIONb30BaHHEM

BTOPOIro  3aKOHa

Hrerorona. Pemenue 3aga4 ¢  HCIOJB30BaHHEM
BTOpOTO 3aKoHa HBIOTOHA W MpaBmiia CIOKEHUS CHIL
JKECTKOCTH Ananus

Onpenenenue MIPY>KHUHBIL.

CHUTyalluii, B KOTOPBIX HAONIOJAIOTCS YHpyTHE
nedopmanuu, U UX OOBSICHEHHE C HCIOJIb30BaHHEM
3akoHa [yka. PemeHme 3ajad c WCIIONB30BaHHUEM
3akoHa ['yka. HccrnemoBaHue 3aBUCHUMOCTH —CHJIBI
TPEHUSI CKOJBKEHHS OT CHJIBI  HOPMAlbHOTO
nasieHus. OOCyX)aeHne pe3yJbTaTOB UCCIICIOBAHMS.
Onpenenenre kodhduIMEeHTa TPEHUS CKOIBXKEHUS.
V3MepeHune CHiibl TPEHHUS MOKOs. Perrenue 3amad ¢
UCIIONB30BaHUEM  (OPMYJBI UL  CHJIBI  TPEHUS
CKOJIb)KCHHUS. AHAaIHM3 JBWKCHUS TEN TOJNBKO MO
JICCTBUEM CHIIBI TSDKECTH — CBOOOJHOTO TaJlCHHUS.
OO0bsICHEHHE HE3aBUCUMOCTH YCKOPEHUSI CBOOOIHOTO
naacHuss OT MaAcCChI TeEJia. OHeHKa BCJIMYUHBI CHJIbI
TATOTCHHUS, IEHCTBYIOMIEH MEX Ty IBYMS TeIaMu (I
pa3HBIX Macc). AHAIN3 JBUKCHUS HEOCCHBIX TEI MO

ﬂeﬁCTBI/IeM CHJIBI TAT'OTCHUA (C HCIIOJIb30BAHUEM

http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/

42



http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://www.all-fizika.com/
http://www.all-fizika.com/

KonuuectBo yacoB

rJI\/ri Iiiifﬁggiazgﬁ I;if;ll’: Hpa;;enqec OCHOBHBIC BUJIBI ICATEILHOCTH 00YYAOILIUXCS HHq)(g?g;Eg;HHHe BHiZIijCI;(J)I}:IMH
pOorpaMMbl Beero paboTsI paboTsl
JTOTIOTHUTEIBHBIX ~ HCTOYHHUKOB HHPOPMALIUH).
Penrenne 3amad ¢ HMCIONB30BAaHHMEM  3aKOHA
BCEMHUPHOTO TATOTCHUS W (OPMYJbl s pacuéra
CHJIBI TSDKECTH. AHANN3 OPUTHHAIBHOTO TEKCTa,
OIMHUCHIBAIOLICTO TMPOSBICHUS 3aKOHA BCEMUPHOIO
TATOTCHHS; BBIIOJHEHHWE 3aJaHUN 10  TEKCTY
(cmbicnoBoe utenue). HabmiogeHwe u oOCyxaeHue
OMBITOB MO0 U3MCHEHHUIO Beca Tella MPH YCKOPECHHOM
JBUXKCHUU. AHaJ'IPl3 yCJ'IOBI/Iﬁ BO3HUKHOBCHUS
HEBECOMOCTH M Teperpy3ku. PemieHue 3amad Ha
ompejieJieHHe Beca Telda B PA3IUYHBIX YCIOBHUSIX.
AHanus cui, AeUCTBYIONIMX HA TEJO, MOKOSIIeecs Ha
onope. OnpeiesieHne IEHTPA THKECTH PA3TUYHBIX TEJ
Hab6monenue " obcyxkieHue omsrros, | https://m.edsoo.ru/7f41ada
JNEMOHCTPUPYIOIIMX  I€penady HUMILyJibca I[pH 6
B3aUMOJICHCTBUM TeJl, 3aKOH COXPAHEHHs UMITYJIbCa http:// S_ChOOI'
collection.edu.ru
mpu  abCONIOTHO  yNpyroM W HEYNpYyrom http://fcior.edu.ru
B3aUMOJECHCTBUM  TeJl. AHanu3  CcUTyaluuil B http:/Awww.fizika.ru
OKpY’KalolieH JKH3HH C HCTONB30BAHMEM 3aKOHA | http://college.ru/fizika/
COXpaHeHHs MMITynbca. PacmosnaBamme sBneHus | http://www.school.mipt.r VerHbiit ompoc
L3 00)3(;1;;1;;[ . 10 0 3 lpz{eaKmBHoro IBIOKCHUS B TPHPOJC W TEXHHKE. Ettp.”kvant ey JlaGopaTopHbIe paGoTHI
PUMEHCHUE 3aKOHa COXpPaHCHUA UMITyJIbCa IJIA . . '

pacuéra pe3ynbTAaTOB B3aUMOJCHCTBHA Tenl (Ha
mprMepax HEyHnpyroro B3aUMOJCHCTBUS, YIIPYTroro
[EHTPAIFHOTO B3aUMOJCHCTBUS [IBYX OJMHAKOBBIX
TeJl, 0/IHO M3 KOTOPBIX HENOABIKHO). Perrenne 3amau
C HCIOJb30BAHMEM 3aKOHA COXPAHEHWs HMITyJIbCa.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH TTOABEME
HCTIONIb30BaHUEM

rpy3a ¢ HETIOJBIDKHOTO |

http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/
http://www.all-
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HanmenoBanue
pa3aenoB U TeM
TIPOTPaMMBEI

KonuuectBo yacoB

Bcero

Kontpo
JIbHBIC
paboTsI

IIpakTuuec
Kne
paboTsl

OCHOBHEIE BUAbI ACATCIBHOCTH 06yqafom1/1xc;1

HudpopmanmoHHbIe
pecypcsl

Bunst u hopmer
KOHTPOJIS

IIOJBHXKHOI'O 0JIOKOB. M?;MepeHHC MOIIHOCTH.

ynpyro
U3mepenue

WU3mepenune mNOTEHLMATBHOW  DHEPTUU

Je(OpMHUPOBAHHON MPY>KUHBI.
KMHETUYECKON 3HEpPruu Tejla MO JJIMHE TOPMO3HOTO
MyTH. OKCHNEPUMEHTAIbHOE CpPAaBHEHUE W3MEHEHUS
NOTCHLMAIbHOW ¥ KUHETUYECKON HHEPruil Tena Ipu
JIBUKEHUH 1o HaKJIOHHOH IJIOCKOCTH.
OKCHepUMEHTalbHas MPOBEpPKa 3aKOHA COXPAaHEHUS
MEXaHHYECKON PHEepruy Mpu CBOOOIHOM TaJICHUU.
[IpumeHeHne 3aKOHa COXpPAHEHUS MEXaHUYECKOU
SHEpruM  Juisi  pacyéra  MOTEHUUAJbHOH U
KMHETHYEeCKOW »Hepruil Tena. PemeHue 3amay c
KCII0JIb30BAaHUEM 3aKOHA COXPAaHEHUS] MEXaHUUYECKOU

SHEPTUU

fizika.com/

Hmozo no pazoeny

40

Pasnen 2. Mexann4yeckue Ko1e0aHNS M BOJHbI

21

Mexanu
YEeCKHE
KoJIeOaHus

HaOmonenne xonebaHuii 1on JEHCTBHEM CHII
TSOKECTH M YIPYTOCTH M OOHapyXEHHE ITOJ0OHBIX
KoyebaHuii B Ananus

OKpPY’KalOIlEM  MHUpE.

KonmeOaHWi Tpy3a HA HUTH W Ha IPYXKHHE.
Omnpenenenne 4acTOThl KOJIeOaHUI MaTEMaTHYECKOTO
HaGmronenne u

u MPYKUHHOT'O MAassTHUKOB.

oOBsICHEHNE SsBIIEHWS pe3oHaHca. McciemoBaHue
3aBHCHUMOCTH IIEpPHO/Ia KOJICOaHUH TOIBECIICHHOTO K
HUTH Tpy3a OT JJINHBI HATH.

IIpoBepka HE3aBUCUMOCTH TIEpHOJa KOJICOAHMMA
rpy3a, TOJBELICHHOTO K JIEHTE, OT MacChl rpy3a.
Haomonenue "

obcyxeHne OITBITOB,

https://m.edsoo.ru/7f41ada
6

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.r
u

http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru

YcTHbll onpoc
JlaboparopHble paboOThI
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KonuuectBo yacoB

No HaumenoBanue HNuadopmanrionnsie Bunst u popmsl
y Kontpo | IlpakTuec OCHOBHBIE BUJIBI JIEATENBHOCTH O0YUAKOIIMXCS popman AL Gop
/11 pas3neioB U TEM Beero JIbHBIE KHe peCypcChI KOHTPOJIA
pOorpaMMbl paboTsI paboTsl
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTD nepuoaa h-tt_p:/ Iwww.all-
KoJIeOaHUM MPYKUHHOTO MAasiTHUKA OT MAcChI rpy3a U L'é'kjl/'_cct)m/ turok.ru/
. Jfnterneturok.ru/ru
KECTKOCTH TPy KHUHBL. [Tpumenenne http Jelkins2 dru/
JJlelKinaZ.narod.ru
MaTeMaTH4eCKOr0 M TPYKHHHOTO MAasTHUKOB B http i I
o o JIWwWWw.all-
KauyecTBE MOJeNeH JUIsl ONMHMCAaHUSA KOJICOaHWH B | p
fizika.com/
OKpyxaroreM mupe. PemeHue 3amad, CBSI3aHHBIX C
BEIUMCIICHUEM WM OLEHKOW dYacTOTHl (Teproma)
koneOannii V3MepeHHe YCKOpPEHHS CBOOOIHOTO
TaJICHHsI
OOHapy)XeHHE U aHalU3 BOJHOBBIX SBJICHUN B https://m.edsoo.ru/7f41ada
okpykaromeM Mupe. HaGmroenue pacnpocTpanenus | 6
NPOJONBHBIX U TOMEPEYHBIX BOJH (HA MOJAEIH) H http'//S_ChOOI_
collection.edu.ru
oOHapy>KeHHE aHAJOTHYHBIX BUIOB BOJH B MPHUPOIC http://fcior.edu.ru
(3BYK, BOJTHBI Ha BOJIe). Beruncienne ATuHbI BOJHBL U http: / /WWW fizi.ka ru
CKOpOCTI/I paCHpOCTpaHeHI/Iﬂ 3ByKOBI)IX BOJIH. http-//col Iege r‘u/fi Z i ka/
OKCIepHMEHTAIBHOE OIIPEeIeHHE IPaHull 4acToThl | http://www.school.mipt.r Verssii ompoc
Mexanu CIBIIIMMBIX 3BYKOBBIX KoyiebaHuil. Habmogenuwe | U JTaGopaTopHbIe paGoTEI
YECKHE BOJIHEI. http://kvant.mccme.ru/
29 ) 1 3 3aBHCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM KoutposnsHas paGota
3ByK quc http://www.e-
Te, c WCTIOJIb30BaHNUEM MY3bIKATbHBIX ; ) No2
WHCTpyMeHTOB). HaOmromenue u  oOBsCHEHUE science.ru/physics i
’ http://nano-edu.ulsu.ru
SIBJIGHHST ~ aKyCTHMUECKOro  pe3oHaHca.  AHanu3 http://www.all-
OpUTHHAIILHOTO TEKCTa, HOCBAMERHOTO | fizika.com/
HCTIOJIB30BaHUIO 3ByKa (WX yIbTPa3ByKa) B TEXHUKE http://interneturok.ru/ru
(oxonoKauwsl, yIbTpasByK B MemuuuHe U Ap.); | http://elkin52.narod.ru/
BBLINIOJIHEHUE 3aJlaHull MO0 TEKCTy (CMBICIOBOE http://WWW.aII-
YTCHHC) fizika.com/
Hmozo no pazoeny 15 1 6
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KonnuectBo gacos
Ne HaunmenoBanue HNudopmannonnsie Buns! u GopMel
Kontpo | IlpakTuec OCHOBHBIE BUJIBI JIEATENBHOCTH O0YUAKOIIMXCS popman AL Gop
n/m | pasJeNnoB U TEM B TIEHBIE KHe pecypcsl KOHTpOJIS
cero
pOorpaMMbl paboTsl paboTsl
Pazpnes 3. Di1eKTpOMAarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
https://m.edsoo.ru/7f41ada
IlocTpoeHHe — pacCyIeHHH, OGOCHOBBIBAIOIIHNX | O
B3aMMOCBS3b JEKTPHUECKOTO U MAarHUTHOTO IMOJIEH. http'//s_ChOOI_
OKcnepruMeHTaIbHOE n3y4eHne CBOHCTB collection.edu.ru
p Y http://fcior.edu.ru
3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJE C TOMOIIBIO http://www. fizika.ru
MOOWIBbHOTO TenedoHa). AHAIM3 PEHTTEHOBCKUX http://college.ru/fizika/
CHHMKOB  4EJOBEYECKOro oprammsma. Amnamms | http://www.school.mipt.r
OneKTpoMarHu VYcTHbll onpoc
TEKCTOB, OTHCHIBAIOIINX nposiByieHust | U Konepenmus
THOE T10JIe U .
31 6 0 2 3IEKTPOMATHHTHOTO W3/Iydenns B mpupose: xkupbie | Hitp://kvant.mccme.ru/ VccnenoBanme
' 3JIEKTPOMAarHuT . -
P OpPTraHU3MBI, U3ITy4eHUS HEOCCHBIX Tel (CMBICIOBOE htt_p./ hwww.e i
HBI€ BOJIHBI science.ru/physics
yreHue). Pacrmo3sHaBaHMEe W aHAIN3 Pa3IMYHBIX
. http://nano-edu.ulsu.ru
MPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJH B TEXHHKE. http://www.all-
N3yueHne BOIHOBBIX CBOMCTB cBeTa. Pelenue 3aga4 fizika.com/
C WUcCmomb3oBaHWEeM (opMyn A CKOPOCTH http;//intemeturok_ru/ru
JICKTPOMArHuMTHBIX BOJIH, JUIMHBI BOJIHBI U YACTOTHI http://elkin52.nar0d.ru/
CBETA http://www.all-
fizika.com/
Hmozo no pazoeny 6 0 2
Pa3nen 4. CBeToBbBIE AABJICHUSA
HabJ1r0/1eH1e OTIBITOB, IeMoHCTpHpYtonx seerne | https:/m.edsoo.ru/7f4lada
HIPSIMOJIMHEHHOTO pacnpocTpaHeHust ceeta | 6
3aKOHBI (BOBHHKHOBCHHE TEHH H TOIYyTCHH), U HX httﬁ'//f_Chootlj_ YcTHbll onpoc
collection.eau.ru
4.1 pacnpocTpane 6 0 2 UHTEpIpeTanuss ¢  HUCHOIb30BAHUEM  IOHATHS http://fcior.edu.ru JlaGoparopusie paboTsI
HUS CBETa ’ T Kongepenrms
cBeroBoro Jyda. OObsSCHEHHE W MOJEIHPOBAHHE http://www.fizika.ru
COJIHEYHOTO W JyHHOro 3aTMeHuil. Mccienosanue http://college.ru/fizika/
3aBHCHMOCTH YIJIa OTPa)KE€HMsI CBETOBOro ny4a ot | http://www.school.mipt.r
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KonuuectBo yacoB

Ne HaunmenoBanue HNudopmanronnsie Buns! u GopMel
Kontpo | IlpakTuec OCHOBHBIE BUJIBI JIEATENBHOCTH O0YUAKOIIMXCS popman AL Gop
n/m | pasJeNnoB U TEM B TIEHBIE KHe pecypcsl KOHTpOJIS
cero
pOorpaMMbl paboTsI paboTsl
yria najenus. U3yuenne cBoifcTe uzobpaxenus B | U
wiockoM 3epkaie. HaGmojenne u  oObIACHEHHE http://kvant. mccme.ru/
. http://www.e-
OTILITOR TIO TIOJIYYEHHUIO N300PaXKEHUH B BOTHYTOM H . .
Hat 5 science.ru/physics
BEITYKIOM 3epkanax. HaGmogenne i 0OBACHEHHE |y /mano-edu.ulsu.ru
OMBITOB N0 MPENOMICHAI0 CBeTa Ha TPAHULE | hitp://www.all-
PasIMYHBIX CPEJl, B TOM YHCIIE ONBITOB ¢ monHeM | fizika.com/
BHYTPEHHUM OTPaKEHUEM. Uccnenoranue | http://interneturok.ru/ru
3aBMCHMOCTH yIJIa MpelomyieHus oT yria magenus | http://elkin52.narod.ru/
CBETOBOTO IIyya Ha TpaHMIE «BO3dyXx—cTekimo». | http://www.all-
PaciosnaBanne  sBneHwii  orpaxenus  u | fizika.com/
NPESIOMIIEHUST CBETA B TOBCEIHEBHOM IKU3HHU.
AHamu3 W OOBSICHEHHE SBIEHUS ONTHYECKOTO
Mupaxa. PelleHMe 3ajad ¢ UCMOJb30BaHUEM
3aKOHOB OTPAKEHHs U IPEJOMIIEHHS CBETA
https://m.edsoo.ru/7f41ada
6
http://school-
. collection.edu.ru
[Monyuenne M300paxennii c MOMOUIBIO .
5 . . o http://fcior.edu.ru
coGuparomeii i paccenpatoueit 3. Onpeneneie | v fizika.ru
(oxycHOro  paccTosHMs M ONTHYECKOH CHIBI | httn-//college.ru/fizikal
T cobuparorieid JIMH3BI. AHANMM3 yCTPOWCTBA | http://www.school.mipt.r YcTHBIH onpoc
WH3bI U
4.2 OLTHYCCKIIE 6 0 3 NPUHIKNA JEACTBHS  HEKOTOPBIX  ONTHYECKHX | U JlabopaTopHsie paboThI
nprGOpPEL nprGopoB: (oToarmapara, MUKpocKona, Teneckora, | Nttp://kvant.mccme.ru/ Kongepenuus

W3yuenne moaeny ria3a Kak ONTHYECKON CUCTEMBL.
AHanu3z siBeHn# OJIM30pYKOCTH U JaTbHO30PKOCTH,

IIPpUHIIATIA HeﬁCTBHﬂ OYKOB

http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/
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KonuuectBo yacoB

Ne HanmenoBanune Kontpo | IlpakTuaec OCHOBHBIE BUJIbI ACATETHHOCTH 0By HAIOMIHXCH HudpopmanmoHHbIe Bunst u hopmer
n/m | pasJeNnoB U TEM B TIEHBIE KHe pecypcsl KOHTpOJIS
pOorpaMMbl cero paboTsI paboTsl
http://www.all-
fizika.com/
https://m.edsoo.ru/7f41ada
6
http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
Habnromenue pasnoxkeHus: 0€JIOro CBETa B CIIEKTP. hitp://college.ru/ f|2|kf';1/
http://www.school.mipt.r
Habnronenue u 00BbsICHEHHE OMBITOB TI0 MTOIYYCHHIO .
P : u VeIl onpoc
L | Lmomemie g 2 €107 CRETa NIt CTORCHIN CACTA PASHBIX WBCTOR. | i vant meome.ru/ | JlaGoparopisie pacors
. e IIpoBenenue v 0OBSICHEHHUE OIBITOB IO BOCIIPUSITHIO http://www.e- TpakTHKYM
[[BETa MPEIMETOB NPU HUX HAOJIIOJACHUH uepes3 science.ru/physics
L[BETOBbIE (DUIIBTPHI (LIBETHBIE OUKH) http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
Hmozo no pazoeny 15 0 7
Pa3nen 5. KBanToBbIe sIBJIEHUA
OGcyxaenne nemn  ombitoB  Pesepdopma  mo | Nttpsi//m.edsoo.ru/7f4lada
Vcnyckanne u HICCIEIOBAHMIO ATOMOB, BBIIBIKCHHE THIOTE3 O | O
http://school- v, o
MOTJIOIIEHHE 4 0 1 BO3MOJXKHBIX PE3yJIbTaTax OIBITOB B 3aBUCHMOCTH OT collection.edu.ru CTHBIH OIIPOC
51 cBeTra ' ’ IIpakTuKyMm
aTOMOM NPeAIoIaraeMoro CTPOCHHUS aTOMOB, http://fcior.edu.ru p y
(hopMyTHpOBaHNE BBIBOJIOB M3 PE3yJIHTATOB OIBITOB. http:/iwww.fizika.ru
O6cyxaeHne mpOTUBOpeUMil IUIaHETapHOH Mozenu | http://college.ru/fizika/
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KonuuectBo yacoB

Ne HanmenoBanue HNudopmannonnsie Bunst u popmsl
Kontpo | IlpakTuec OCHOBHBIE BUJIBI JIEATENBHOCTH O0YUAKOIIMXCS popman AL Gop
n/m | pasJeNnoB U TEM B TIEHBIE KHe pecypcsl KOHTpOJIS
cero
pOorpaMMbl paboTsI paboTsl
atToMa M OCHOBaHMH s rumotessl Bopa o | Nitp://www.school. mipt.r
CTAIMOHAPHBIX OpOMTAX d1ekTpoHoB. HaGmonenue | Y
. http://kvant.mccme.ru/
CIUTOIIHBIX M JIMHCHYATBHIX CIEKTPOB U3JIYUCHUS hittp:/Awww.e-
pasmuuHbix BemiecTB. OOBsACHEHHE JIMHEWYATHIX scie.nce ru/p'hysics
CTICKTPOB M3ITyCHIA http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
https://m.edsoo.ru/7f41ada
6
OOcyx/ieHHe BO3MOXHBIX THIIOTE3 O MOJICIIAX http:/ S_ChOOI'
crtpoeHust spa. OmpeneneHne cocraBa saep IO collection.edu.ru
i http://fcior.edu.ru
3aJaHHBIM MAaCCOBBIM H 3apsAJ0BbBIM YHCJIaM H II0 http//WWW f|Z|ka. ru
TMOJIOKEHHIO B TIEPHOJUYECKON CHCTEME JJIEMEHTOB. http://college.ru/fizika/
AHann3 U3MEHEHHUs COCTaBa S/Ipa M €ro TMOoJI0XKEeHUs B | http://www.school.mipt.r
MEePHOINYECKON CHCTEME IIPU O-paJMOaKTHBHOCTH. | U Vertmbiii onpoc
5.2 Crpoenue 6 0 1 HccnenoBanue TPEKOB (-YAaCTHI[ 110 TOTOBBIM http://kvant.mccme.ru/ Komdpepermns
ATOMHOTO A1pa tdotorpadusam.  OOHapyKeHHE U H3MEpEHHE http:/fwww.e-

paauanuoHHOro ()OHa C TOMOIIBI0 JO3UMETPA,
OLIEHKA €r0 MHTEHCUBHOCTH. AHAITN3 OMOJIOTUYECKHUX
JefiCTBHEM

I/I3M€H€HHI7[, IPOUCXOAAINX o1

PaAnOaKTUBHBIX I/I3Hy‘{€HI/If/'I. Hcnons3oBanne

PaAnOaKTUBHBIX HSHY‘JCHI/Iﬁ B MCAUIIUHE

science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-
fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
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http://www.all-fizika.com/

KonuuectBo yacoB

Ne HaunmenoBanue HNudopmanronnsie Buns! u GopMel
Kontpo | IlpakTuec OCHOBHBIE BUJIBI JIEATENBHOCTH O0YUAKOIIMXCS popman AL Gop
/11 pa3aenoB U TeM B TIEHBIE KHe pecypcht KOHTpOJIS
iy
HpOTPpaMMBI cero paboThl |  paboTh
https://m.edsoo.ru/7f41ada
6
http://school-
collection.edu.ru
Pemienue 3amay ¢ uWCcHonb3oBaHueM 3akoHoB | http://fcior.edu.ru
COXpAaHCHHMsS MAcCOBBHIX M 3apsoBhix umcen ma | httpi//www.fizika.ru
OIpe/IeNICHUE PE3YIbTATOB SIIEPHBIX PEaKIINii; aHATH3 Ettpij ; col IeQe'rhU/ f'IZ'kfr"/
. ttp://www.school.mipt.r o
BOSMOXKHOCTH WM  HCBOSMOXHOCTH  iflcpHOH | P P VCTHBIH onpoc
Kondepenuus
ca Sepubic 7 1 1 peakimy. OmeHKa OSHEPrUM  CBS3H  siiep  C http://kvant.mccme. ru/ tep
’ peaKIum HCIOJIb30BaHUEM (hopmymBI OWHIITENHA. http://www.e- KontponbHas pabora
OO6cyxaeHne NEPCICKTUB HUCIIOJIL30BaHUS science.ru/physics Ne3
YIPaBISEMOTO TEPMOSIICPHOTO cunresa. | http://nano-edu.ulsu.ru
OGCyXkIeHHEe TpeMMyllecTB u  dKomormueckmx | Nttp://www.all-
N . fizika.com/
npo0JieM, CBSI3aHHBIX C SACPHOIl DHEPTETUKOM )
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-
fizika.com/
Hmozo no pazoeny 17 1 3
Paznen 6. [loBTopuTebHO-00001aI0IIMIT MOTYJIH
Broimonuenne yueGHBIX  3ajmaHumii, TpeOyrommx | https://m.edsoo.ru/7f4lada
JIEMOHCTpAIIUH KOMIIETEeHTHOCTEH, | 6
[oBTOpEHNUE 1 XapaKTepPU3yOIINX €CTECTBEHHOHAYYHYO http:// S_ChOOI' v .
obodmenne IPaMOTHOCTB: — TIPHMEHCHHMSI MOJyYCHHBIX 3HAHMI collection.edu.ru CTHBIH OTpOC
6.1 COTEDIKAHMS 9 0 2 ' . http://fcior.edu.ru Jlaboparopubre paGoTaI
' Acp JUIsL HAYYHOTO OOBSICHEHUs (DU3MYECKHX SIBICHUI B ) ..
Kypca bU3HKH y 5 http://www.fizika.ru
3a 7-9 Kacc OKpYKalOLICH TIPUPOAC, B MOBCCAHCBHOM MUSHU U | hty://college.ru/fizika/
BBIABJIEHUs (PU3MYECKUX OCHOB PANa COBPEMEHHBIX | http://www.school.mipt.r
TEXHOJIOTHI; —  NIpPUMEHEHUs OCBOGHHBIX | U
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KonuuectBo yacoB

Ne HaunmenoBanue HNudopmanronnsie Buns! u GopMel
Kontpo | IlpakTuec OCHOBHBIE BUJIBI JIEATENBHOCTH O0YUAKOIIMXCS popman AL Gop
n/m Pa3aeiioB U TEM B JIBHBIC Kue peCypcChI KOHTPOJIA
cero
pOorpaMMbl paboTsI paboTsl
KCIIEPMMEHTANBHBIX yMeHHil juis ncciesosanms | hitpi//Kvant.mccme.ru/
(bu3HUeCKHX SIBICHUN, B TOM YHCIIE AJIS MPOBEPKU htt-p:/ hww.e- .
. science.ru/physics
THIIOTE3 U BBISABICHUS 3aKOHOMepHOCTel. PereHie
} http://nano-edu.ulsu.ru
PacETHBIX 32724, B TOM HHCNE NMPEATONATAIOMIX | v nyy. all-
UCIIOJIB30BAHUE (bU3HIECKHX Mozenei 1 | fizika.com/
OCHOBaHHBIX Ha COZEPKAHMHM PAa3IMYHBIX pa3fenos | http://interneturok.ru/ru
Kypca ¢usuxu. Beimonnenue u 3amura rpynnossix | http://elkin52.narod.ru/
WM UHAWBUAYallbHBIX IPOEKTOB, CBA3aHHBIX ¢ | http://www.all-
coJiepiKaHueM Kypca (QU3UKH fizika.com/
Hmozo no pazoeny 9 0 2
OBLIEE
KOJINYECTBO
102 3 27
YACOBIIO
IMPOT'PAMME
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5 CHOCOBBI OHEHKH JOCTU/KEHUA OBYYAIOIIIMMUCHA
IINTAHUPYEMBIX PE3YJIBTATOB

®opMbI Y4e0HOH padoThI

®opMbI 00y4eHUs!

IIpuemsl o0y4eHust

Conep:xanue HaOIIOeHUS

®DponraabHas Gpopma

o0yueHust

CrnoBecHas U HarJSAIHAS TIepeaada yIeOHO
(TIpOEKTHO-KOPPEKTHPYFOIIeH ) HH)OpMAITUH
OJTHOBPEMEHHO BCEM yJaInuMcs, OOMeH

nH(popMaIueil Mexay yauTeiaeM U AeTbMU

[Ipou3BonbHOE BHUMAHUE YYAIIHXCS B
mporiecce OOBSICHEHUS YIUTETI,
(hpOHTAITLHOTO OTIPOCa;
KOppeKTHpYIolias uHpopMarys co
CTOPOHBI YUHUTEIs], TPABUIBHBIC OTBETHI

neTen

I'pynnoBas (mapHas)
¢opma oOyuennus;

rpynnbl CMEHHOI'0

Opranu3anys mapHoi pabOThI WITH
BEITIONTHEHNE Au(PepeHITNPOBAHHBIX 3aJaHHIA

TPYNIOH MKOJIHHUKOB (C IIOMOIIIBI0 YIeOHHUKa,

Y4eOHoe cOTpYAHUYIECTBO (YMEHUE
JIOTOBApUBATHCS, PacIpesiesTh padoTy,
OLICHUBATh CBOH BKJIaJ B pE3yJbTaT

00I1Ie# NesATeLHOCTH); COPCBHOBAHHE

cocTaBa KapTO4YeK, KIACCHOHN JOCKN)
MEX]ly TpynIamu
BerIcokas cTeneHs caMOCTOSATENIBHOCTH
pu paboTe ¢ yaeOHUKOM, TTPU
BBITNIOJTHEHHN CaMOCTOSATEIbHBIX
NupuBunyanbHas PaGota ¢ yueOHHKOM, BHITOTHEHNE

(¢opma o0yuenus

CaMOCTOATCIIBHBIX 1 KOHTPOJIbHBIX 3aﬂaHHﬁ,

WJIN KOHTPOJIBHBIX Pa0oT, TP YCTHOM

COOGH_IeHI/II/I; PE3YyIbTaTUBHOCTDH

(opranmzamus YCTHBIN OTBET y JOCKH, HHANBUAYAILHOE

WH/IMBH Ty AJTbHOW TTOMOIIIXA CO CTOPOHBI
CaMOCTOSITeJILHOT cooOlieHne HOBOH JUIs Kiacca HHPOpMaluu
VUATEINS WM YIAITUXCS;
padoThI) (mokian Ha 3aceJaHUM MIKOJIHLHOTO KiTy0a)

OTIOCPEIOBAaHHOE OKa3aHHE
WHIUBUTYaIbHOM MTOMOIIY C TIOMOIIBEO
WCTOYHUKOB WHPOPMAITUH
Coznanne ycloBHi, TpU KOTOPBIX

KomiekTuBnas

¢opma opranuzanun

o0yueHust

YacTtryHast WM MOJTHAS Tiepeaada OpraHu3aluu

yqe6Horo 3aHATHA yHalluMCs Kiiacca

ydalniecst CaMOCTOSITEIIbHO
OpPTraHu3yIoT U MPOBOJAT (hparMeHTHI

YPOKOB HJIU BECh YPOK
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Kpumepuu oyenusanus ycmuoix omeemoes yuaujuxcs

Ommemxka «5»:

- oOyuaromuiics oOHapy»XHBAaeT IMPaBHJIbHOE MOHUMAaHHE (PU3NUYECKON CYITHOCTH
paccMaTpUBaeMbIX SBJIGHHMM M 3aKOHOMEPHOCTEHM, 3aKOHOB U TEOpHUH, JaeT TOYHOE
OTIPE/ICJICHHE W HUCTOJKOBAaHHWE OCHOBHBIX IMOHSATHH, 3aKOHOB, TEOPHH, a TaK)Ke BEPHOE
onpenesieHre GU3NIECKUX BEJIMUUH, UX €UHUII U CTIOCOO0B U3MEPEHUS; *

- MPABWJILHO BBITIOHSAET YEPTEKHU, CXEMBI U Tpa(UKH, COIMMyTCTBYIOITUE OTBETY;

- CTPOUT OTBET 1O COOCTBEHHOMY IUIaHY, COMPOBOXIACT pPaccka3 CBOUMH
IpUMEPaMH, yMEET TPUMEHSTH 3HAHUS B HOBOM CUTYAITUU NP BHITIOTHECHUH MTPAKTUYECKUX
3aJaHul; -

- MOXXET YCTaHOBHTH CBSI3b MEXIYy HM3yYaeMbIMH M PaHEe M3YYECHHBIMH B Kypce
¢u3MKKM BOMpoOcamMH, a TakKe C MaTepUalioM, YCBOCHHBIM MPU H3YUYCHUU JIPYTUX
MPEIMETOB.

Ommemxa «4»:

- CTaBUTCS, €CIU OTBET YJIOBJICTBOPSET OCHOBHBIM TPEOOBAaHUSIM K OTBETYy Ha
OTMETKY «5», HO B HEM HE HCIIOJIB3YIOTCSI COOCTBEHHBIH TUTaH paccKasza, CBOM MPUMEPHI, HE
PUMEHSIIOTCS] 3HAHUSI B HOBOM CUTyaIlMH, HET CBSI3M C paHee MU3yYCHHBIM MaTEpHAIOM H
MaTeprajioM, YyCBOSHHBIM IIPH U3YUYCHUH JIPYTHX MPEIMETOB.

Ommemxka «3»:

- CTABHUTCsI, €CIM OOJIbINAsT 9acTh OTBETA YIOBJICTBOPSET TPEOOBAHUSM K OTBETY Ha
OTMETKY «4», HO OOHapYXHMBAIOTCA OTICIbHBIC MPOOETBI, HE MPEHATCTBYIONINE
JTaTbHEHIIIEMY YCBOSHHIO TPOTPAMMHOTO MaTepHaia; OOyJaroniuiics yMeeT MPUMEHSTH
MOJTYYCHHBIC 3HAHUSI TIPH PEIICHUM MPOCTHIX 33/1a4d ¢ UCIOJIb30BAaHUEM TOTOBBIX (POpMYII,
HO 3aTPYJHSETCS MPU PEIICHUH 3aJ1a4, TPeOYIOIMX npeodpazoBanue Gopmy.

Ommemxa «2»:

- CTAaBUTCS B TOM CJIy4ae, €CIM 00yJaroIuiics He OBJIAJE] OCHOBHBIMU 3HAHUSIMU H
YMEHUSIMHU B COOTBETCTBUHU C TPEOOBAHUSMH ITPOTPAMMBL.

Kpumepuu oyenuganusn pezyibmamoe 6btnojaHeHUsA 1a00PaAmopHoll padonol

OtmeTKa «5»:

- 0OydvaroIMiics BBITOJHIST paboTy B TMOJHOM o0OBEeMe C COOJIOJICHHEM
HE0OX0IUMOM TTOCIIETIOBATEILHOCTH IMTPOBEACHUS OMBITOB U H3MEPEHUM;

- CaMOCTOSITCIILHO M PAIMOHAJILHO MOHTHPYET HEOOX0auMoe 000pyIoBaHWE, BCE
OMBITHl TIPOBOJUT B YCIOBHSIX M PEKHUMax, OOCCIICUYMBAIOIINX ITOJYYCHHUE BEPHBIX
PE3yIbTATOB M BHIBOJIOB; *

- coOmro1aeT TpeboBaHus 6€30MaCHOCTH TPYa; *

- B OTYETE MPaBUIILHO M aKKYPATHO JICTIACT BCE 3aIUCH, TAOTUIIbI, PUCYHKH, YSPTEKH,
rpaduKy, BEIYUCIICHUS, *

- 0e3 ommOOK MPOBOJUT aHAJIU3 TTOTpelHocTen (1 8-9 Kitaccon).

Ommemxka «4»:

- BBITIOJIHEHBI TPEOOBAaHUSA K OIEHKE «5», HO YYCHHK JOMYCTHJI HEI0YETHl WU
HerpyOble OIIMOKH.

Ommemka «3»:

- pe3ynbTaT BBIOJHEHHOW YAacTH TAaKOB, YTO TMO3BOJSET MOMYYUTh MPABUIHHBIC

53



BBIBOJIbI, HO B X0JI€ MMPOBEACHUS OIbITA U U3MEPEHUHN ObLIN TOMYIIEHbI OLIUOKH.
Ommemxka «2»:
- pe3yJbTaThl HE MO3BOJISIOT MOJYYUTh MTPABUIIBLHBIX BBIBOJIOB; OMBITHI, U3MEPEHUS,
BBIYKCIICHUS, HA0JII0IeHHSI TPOU3BOAMINCH HEBEpHO. Bo Beex ciyyasx olleHKa CHUXKAETCs,
ecau oOyyJaromumiicss He co0roaan TpeOoBaHMi 6€30IaCHOCTH TPY/a.

Kpumepuu ouenusanusa nucbMeHHbIX KOHMPOIbHBIX padom (yuumuvleaemcs,
KaKy uacms padomol 001yuarouwuiicsa 6btnoinun) 7-9 kiacceol

Ommemxa «3» - BBIIIOJHEHBI BCE 3aJJaHUsI IEPBOTO YPOBHSI

Ommemxa «4- BBIIIOJIHEHBI BCE 3aJaHUs IIEPBOTO YPOBHS U OJHO 3aJaHHE BTOPOIO
YPOBHS

Ommemxka «3 - IATH 3aJJaHUN TIEPBOTO YPOBHSI U BTOPOTO YPOBHS

Kpumepuu ouyenusanun ymeHnuil peutams pacuemusie 3a0a4u

Ommemka «5» - B JIOTUYECKOM PACCYXJICHHH W PEUICHUU HET OIMMOOK, 3ajada
pelieHa paloHaIbHBIM CTIOCOOOM.

Ommemka «4» - B JIOTHYECKOM PACCYXICHUU U PEIICHUH HET CYIIECTBEHHBIX
omMOO0K, HO 33ja4a pelieHa HepalMOHAIbHBIM CIIOCOOOM WJIM JIOMYIIEHO He 0ojee ABYX
HECYIIECTBEHHBIX OIINOOK.

Ommemka «3» - B JIOTHYECKOM pPaCCyKJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JOMyIIIeHa CYIIECTBEHHAsl OlIMOKa B MaTeMaTUYECKUX pacuéTax.

Ommemka «2» - AMEIOTCSI CYyIIIECTBEHHbIC OITMOKH B JIOTUUECKOM PAacCyKJICHUU U B
pelIeHuHN.
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6 OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U
YYEBHO-METOJUYECKOI'O OBECIIEYEHUA

Yuebnoe obopyoosanue
[TpoekTop, KOMIIBIOTEPHI, HHTEPAKTUBHAS JOCKA, TETPATH, PYyUKH
JleMoHcTpaniMoHHOE 000py0BaHNE KaOuHeTa (PU3UKU

Obopyoosanue 0151 nposedersi 1ab0pamopHbix pabom
[IpoexTop, KOMITBIOTEPHI, IUTAHIIEThI, MTHTEPAKTUBHAS TOCKA, TETPAIU, PYUKH
JlaGopaTopHoe o0opyaoBaHNe KaOMHETa PUBHKU

Obsi3amenvHbie yuebHble Mamepudisl 0Jisk 00Y4aOWUxXcst

1. [1éppikun .M., iBanoB A.M. ®u3zuka. 7 knacc. YueOHUK. AKIHOHEPHOE
obmectBo «M3natenberBo [Ipocsemienuey, 2024

2. [Téppimkua .M., I'ytauk E.M. ®usuka. 8 knacc. YueOHUK. AKIIMOHEPHOE
obmectBo «M3natenbctBo [Ipocsemienuey, 2024

3. [Téppimkua .M., I'ythuk E.M. ®usuka. 9 knacc. ba3oBblil ypOBEHb.
VYyeonuk. AxunonepHoe oo6mecto «M3narensctBo [IpocBemenuey, 2023

Memoouueckue mamepuanvl 015 yyumens

1. Pabouas mporpamma.

2. OenepanpHas paboyas mporpaMmma 1o yueoHomy npeamery «Du3ukay (6a30BbIid
ypoBeHb) (mpeamerHast o0jacTh «ECTECTBEHHO-HAYUYHBIE MPEAMETHI») COOTBETCTBEHHO—
mporpamMma MosSICHUTEIBHYIO 3aIMCKY, COAepKaHne O0ydICHMS, TIIAHUPYEMBIE PE3yIbTaThl
OCBOCHMS TIPOTPAMMBI TI0 (PU3HKE.

3. PabGouass mporpamma mo ¢msuke. 7 xiacc: k YMK A.B. Ilepbrmkuna :
meroaudeckoe nmocodue / coct. T. H. Cepruenko. - 3-¢ uza. - Mocksa : BAKO, 2020. - 50
c. - (Pabouune mporpammer). - ISBN 978-5-408-04942-4. - Tekcr : anektponHsbIit. - URL:
https://znanium.ru/catalog/product/1219344

4. Pabouass mporpamma 1o ¢usuke. 8 kimacc: k YMK A.B. Ilepwimkuna :
meroaudeckoe nmocodue / coct. T. H. Cepruenko. - 3-¢ uza. - Mocksa : BAKO, 2020. - 25
c. - (Pabouune mporpammer). - ISBN 978-5-408-04911-0. - Tekcr : anexktponHsbIit. - URL:
https://znanium.com/catalog/product/1219278

5. Pabouas nmporpamma no ¢usuke. 9 knacc: k YMK A.B. Ilepsimukuna u ap. :
metoaudeckoe nmocodue / coct. T. H. Cepruenko. - 2-¢ uza. - Mocksa : BAKO, 2020. - 25
c. - (Pabouune nmporpammsr). - ISBN 978-5-408-04912-7. - Tekct : anextpoHHsbIi. - URL:
https://znanium.com/catalog/product/1219280

6. ®usuka. Temarnueckue TecThl. 7 kiacc / coct. T. C. ®emenko, T. B. [TonyOHeRa,
O. B. Tuxonoga. - 2-¢ u3a. - Mocksa : BAKO, 2021. - 64 c. - (Tematuueckue TecThl). -
ISBN 978-5-408-05760-3. - Texcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1852641

7. O®wuzuka. Tematumueckue tecthl. 8§ kmacc / coct. I'. E. Hukymun. - 2-e¢ usnm. -
Mocksa : BAKO, 2021. - 65 c. - (Tematuueckue Tectsi). - ISBN 978-5-408-05761-0. -
Texcr : anexTponnsid. - URL: https://znanium.com/catalog/product/1852642
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8. Ilmeik, H. C. Iloypounsie pa3paboTku 1o ¢u3mke. 7 Kiacc : Mocooue s
yuutens (k YMK A.B. Ilepesimkuna (M.: Hpoda)) / H. C. Ilnsik. - 2-e u3n. - Mocksa :
BAKO, 2020. - 303 c. - (B nomomp mkosbHOMY yuutenio). - ISBN 978-5-408-05366-7. -
Texcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1852401

9. Ineix, H. C. Iloypounsie pa3paboTku mno ¢usuke. 8 Kiacc : mocodbue as
yuurens (k YMK A.B. Ilepsimkuna (M.: Hpoda)) / H. C. llnwik. - 2-e uza. - Mocksa :
BAKO, 2020. - 273 c. - (B momomp mkoisHOMY yuuteno). - ISBN 978-5-408-05367-4. -
Texcr : anexTponnusid. - URL: https://znanium.com/catalog/product/1852402

10. neix, H. C. Iloypounsie pa3paboTku mo ¢usuke. 9 kiacc : mocodOue amus
yuutenst (k YMK A.B. [lepeimkuna (M.: Ipoda)) / H. C. nsik. - 2-e uzn. - Mocksa :
BAKO, 2020. - 352 c. - (B momomp mkossHOMY yuuteno). - ISBN 978-5-408-05368-1. -
Texcr : anexTponnusid. - URL: https://znanium.com/catalog/product/1852403

11. Uzeprun, 3. T. @usuka: yueOHUK qig 9 kiacca o001ieoOpa3oBaTEIbHbIX
opranu3anuii : yaeonuk / O. T. Uzeprun. - Mocksa : OO0 «Pycckoe clIoBO — y4eOHUKY,
2021. - 224 c. - (®T'OC. NnnoBanmonHas mkosna). - ISBN 978-5-533-02001-5. - Tekcer :
anektponHbiid. - URL: https://znanium.com/catalog/product/2040892

12. Topnoga, JI. A. 3aHuMarenbHbIE BHEYPOUHBIE MEpONpusATusa mo ¢usuke. 7-11
kiaccel / JI. A. T'oproBa. - 2-e u31. - MockBa : BAKO, 2021. - 162 c. - (Macrtepckast yuaurtens
¢usuku). - ISBN 978-5-408-05452-7. - Tekct : onekrponHsii. - URL:
https://znanium.com/catalog/product/1852406

13. Coopuuk 3amad no ¢usuke. 7-9 xmaccel / aBT.-cocT. E. I'. MockoBkuHa, B. A.
Boakos. - 10-e u3za. - Mocksa : BAKO, 2021. - 225 c¢. - ISBN 978-5-408-05488-6. - Tekcr:
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1852624

14. CrpaBounuk 1o pusuke. 7-11 xnaccel / coct. M. C. Tpycosa. - 5-€ u31. - Mocksa:
BAKO, 2021. - 96 c. - (IkonsHbIi cnpaBodHuK). - ISBN 978-5-408-05665-1. - Tekcr :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1852637

15. IlypeimeBa, H. C. ®usmka. 7 kmacc. 10 BapuaHTOB HMTOTOBBIX PabOT st
noJAroToBKHU K Beepoccuiickoit mpoBepouHoit padoTe : yueOHo-TIpakThyeckoe nocooue / H.
C. [ypsimesa, E. O. Parouis. - 2-e us3a. - Mocksa : Uaremnext-Lentp, 2023. - 59 c. - (10
BapHAaHTOB MTOTOBBIX paboOT I MOATOTOBKU K Bceepoccuiickoit mpoBepouHoit padore). -
ISBN 978-5-907528-98-7. - TekcrT: AIEKTPOHHBII. - URL:
https://znanium.ru/catalog/product/2096853

16. IlypeimieBa, H. C. ®usuka. 8 kiacc. 10 BapuaHTOB HMTOrOBBIX padOT st
noAroToBKHU K Beepoccuiickoi mpoBepouHoit padoTe : yueOHo-ipakTuyeckoe nocooue / H.
C. Ilypsrmiesa, E. D. PatOuib. - 2-e u3a. - Mocksa : Uaremtexr-Lentp, 2023. - 59 c. - (10
BapUAHTOB UTOTOBBIX pabOT JJIsi MOATOTOBKU K Bceepoccuiickoilt mpoBepouHoi pabore). -
ISBN 978-5-907528-99-4. - Texker: ANEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2096854

Lugposvie obpazosamenvhbie pecypcvl u pecypcobl cemu uHmepHem

1. bubmuoreka — Bce mo mpeamery «®Pusmkan. — Pexum moctyma:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pesxxum mocryma: http://fizika-class.narod.ru

3. Enunas komnmexkuus wuu@poBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexum
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https://znanium.com/catalog/product/1852624
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

nocryma: http://school- collection.edu.ru

4, WHTepecHble MaTepHaabl K ypokaM (H3MKH MO TeMaM; TECThI 10 TeMaM;
HarJsAHbIC TIOcOOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. [MudpoBbie  oOpasoBaTelabHBIE  pecypchl. —  PexuMm  jgocryma:

http://www.openclass.ru

6. DneKkTpoHHbIe yueOHUKH 1Mo (usuke. — Pexxum gocryna: http://www.fizika.ru

7. bubmnoreka — Bce mno mnpenmery «®Pusukay. — Pexum npoctyna:
http://www.proshkolu.ru

8. BuneoomnbiTel Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

Q. Enunas komnekuus 1u@poBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexum
nocryma: http://school- collection.edu.ru

10. HHurepecHble MaTepuanbl K ypokam (PU3UKHA MO TeMam; TECThl MO TeMaM;
HaTrJIsTHBIC TocoOus K ypokaM. — Peskxum poctyna: http://class-fizika.narod.ru

11. [udpoBeie  0Opa3oBaTeNbHBIE  PECYPCHI. —  Pexum  pmocryna:
http://www.openclass.ru

12.  DjaexkTpoHHBIC yueOHUKH 10 pusuke. — Pexxum moctyma: http://www.fizika

13. OOpazoBaTenbHBIA MOpPTaN ISl MOATOTOBKM K T'OCYJIapCTBEHHON HUTOTrOBOM
aTTectauuu 1o ¢usmke. Pesxxum gocryma: https://ege.sdamgia.ru/, https://oge.sdamgia.ru/.

14.  VYuwurenbckuit noptan. MeTonuyeckue MaTeprabl Mo GU3nKe U aCTPOHOMUK—
Pexum noctyna: https://www.uchportal.ru/load/38

15. Bce o Hayke B MockoBckux —mKojgax — Pexum  noctyma:
http://nauka.mosmetod.ru/

16. HurtepakTuBHBIE IabopaTopHble paboThl Mo (usmke — Pexum mpoctyma:
http://seninvg07.narod.ru/004_fiz_lab.htm

17. ®wuznueckuil knacc. Pusnka AJig CTAPUIEKIACCHUKOB U HE TOJBKO. — Pesxxum
nocryma: https://fizclass.ru/

18. Hexkommepueckuil Hay4YHO-TIONMYJSAPHBIM MPOEKT «DJIEMEHThI OOJBIION
Haykm» — Pexxum foctyma: https://elementy.ru/

19. bubnumoreka KHUT MO MOIMYJISAPHON dJIeMeHTapHOU Gu3nke — Pexxum nocrymna:
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

20.  DIeKTpOHHBIH y4eOHUK 1o buzuke —  Pexum  pgocrtyma:
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA
%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%8
7%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0
%B8%D0%BA%D0%B8

21. ®wuszuka B 1mkone. Pucynku mno ¢usuke — Pexum nocryna:
http://markx.narod.ru/pic/

22. ApxuB  kypHama «Hayka wu  xku3Hp» —  Pexum  jgocryna:
https://www.nkj.ru/archive/

23. Becs ¢buznka — Pexum J0CTyTa: http://www.all-
fizika.com/article/index.php?id_article=110

24. BupTyaibHbII My3ei duznyeckoro o0opynoBaHus MYy3€lHO-

negarornyeckoro komruiekca «Dennke» — Pexxum noctyma: https://fiz-muz-spb.ucoz.net/
25. HHurepakTuBHBIE BUPTYAJIbHbBIE J1A0OPATOPHBIE M IPAKTUYECKHE pa0OTHI Ha
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https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
http://markx.narod.ru/pic/
https://www.nkj.ru/archive/
http://www.all-fizika.com/article/index.php?id_article=110
http://www.all-fizika.com/article/index.php?id_article=110
https://fiz-muz-spb.ucoz.net/
https://content.edsoo.ru/lab/subject/2/

yI1yOJIEHHOM YPOBHE OCHOBHOI'O 00IIer0o oOpa3oBanus - Pexxum joctyma: edsoo.ru)

26. Csepxsamaua. Caiit mias yuuresiei ¢usuku. — Pesxxum mocryma: http://sverh-
zadacha.ucoz.ru/index/0-9

27. «®U3TEX perunonam» — Pexxum noctyma: https://os.mipt.ru/#/
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