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MNOACHUTEJIbHAS 3AITNCKA

Opranuzanusa npenogaBaHusi ydueOHoro mnpeamera «®Pusnkay Ha YPOBHE OCHOBHOT'O
obmero oOpazoBanust B 2024/2025 y4yeOHOM TOAYy OCYIIECTBISETCS B COOTBETCTBUU CO
CJIEIYIOIIUMU HOPMaTUBHO-TIPABOBBIMU aKTaMU:

— @enepanbHblii 3akoH OT 29 pgekabps 2012 1. Ne 273-®3 «O6 o0Opa3oBaHuu B
Poccuiickoit denepanuny;

— DepepalnbHBII TOCYAAPCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOIIETro
obpazoBanus (yTB. mpukazom Munnpocsemenus Poccun ot 31 mast 2021 r. Ne 287);

— DenepanpHas oOpa3oBareibHas MPOrpaMMma OCHOBHOTO o0miero obOpa3oBaHus (YTB.
npuka3zom Munnpocsemenus Poccun ot 18 mast 2023 r. Ne 370);

— QenepanbHble paboyre MPOTrpaMMbl MO y4eOHOMY mpeameTy «Dus3uka» (OCHOBHOE
obmee u cpegHee odiiee oopazoBanue; 0a30BbINA U YIIIyONIEHHBIH ypoBHH) (nanee — @PIT OO0
N ©PII COO);

— mpuka3 Munnpocpemennss Poccun ot 21 deBpans 2024 1. Ne 119 «O BHeceHuu
u3MeHeHul B npusoxkeHuss Ne 1 u Ne 2 x npukazy MunucrtepcrBa npocsenieHust Poccuiickoit
Oenepain o1 21 centadps 2022 r. Ne 858 «OO06 yTBepkaeHUH (eaepalbHOrO NepeyHs
y4€OHUKOB, JOMYUIEHHBIX K MCIIOJIB30BAHMIO MPU pEaTU3alUd MMEIOIIUX TOCYAapCTBEHHYIO
aKKpequTalio o0pa3oBaTeIbHBIX MPOrpaMM HAYyalbHOTO OOIIEr0, OCHOBHOIO OOIIEro,
cpeaHero oO0mero oOpa30BaHUS OpraHU3alMAMH, OCYHIECTBISIFOIIMMHU 00pa30BaTEIbHYIO
JESTENIbHOCTh M YCTAHOBJICHHUSI PEACIBHOTO CPOKA MCIIOIb30BAHMS UCKIIIOUEHHBIX Y4EOHUKOB.

[Iporpamma mo ¢u3Mke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUsI COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUIN K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueld mporpamMmbl BocnuTanus M KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copmepxkanue  mporpaMMmbl 1o (QU3MKE  HampaBieHO Ha  (OpMUPOBaHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QHU3MKH Ha
JEeSITEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3HU
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUsl.

[IporpamMma no ¢u3HKe ycTaHABIUBAET paclpeaesieHue yuyeOHOro Marepualia Mo rojaM
o0ydeHust (1Mo Kjiaccam), TpenjgaraeT TPUMEPHYIO TMOCIEI0BATEIbHOCTh W3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEIMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

IIporpamma 1o ¢u3uke pa3paboTaHa C LENbIO OKa3aHUS METOJIUYECKOH IMOMOIIU
YUHUTEIO B CO3aHUU padoyveil MporpaMMbI IO Y4EOHOMY TIPEIMETY.

du3snKa SIBISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE NPOILIECCOB U SBJICHHM, U3y4yaeMbIX XHUMUEH,
O6uonoruel, actpoHomMuel M (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MpeNoCcTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHs] HAay4dHOro MeToj]a
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHHUI O MUDE.

Opna U3 TIaBHBIX 337a4 (U3nUYecKoro oOpa3oBaHUs B CTPYKTYype 00IIero oopazoBaHus
COCTOUT B (POPMUPOBAHMM E€CTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJaronuxcs.

W3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpEAINOJaraeT OBJAJECHUE CIEAYIOIIUMHI
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCT!

. HAYYHO OOBSCHATH SBICHUS;

o OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAayYHOT'O HCCIIEeIOBAHMUS;



. MHTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BAaTh Hay4yHbIE JOKa3aTeNbCTBAa IS
MOJIyYEHUS BBIBOJIOB.

enn u3ydyeHnus: pU3MKKM HA YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMS OIpPEICSICHBI B
Konnennuu npenoaaBanust yueOHoro npenmera «®dusmka» B 00pa3oBaTEbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuuu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOTPAMMBL,
yTBepKIEHHOW pemienreM Komnernn MunucrtepcTBa mnpocselienus Poccuiickoin ®denepaunu
(mpotokon ot 3 nexadpst 2019 r. Ne [IK4BH).

ean uzyvyenusi pu3nKu:

J npruoOpeTeHne MHTEpeca M CTPEMIICHUs OOyYaroMMXCs K HAYYHOMY H3yYCHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

J pa3BUTHE MPEJCTABICHHH O HAyYHOM METOJAE IO3HAHHA U (OPMHUPOBAHUE
MCCIIEIOBATEIbCKOTO OTHOILICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

o (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Y4YEHUS OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

J dopMupoBaHHE TPEACTABICHUH O ponu (U3UKK A Pa3BUTHSA  JPYTHX
€CTECTBEHHBIX HAayK, TEXHHUKH U TEXHOJIOTH;

J pa3BUTHE TPENCTABICHUI O BO3MOXHBIX cepax Oymymiel mpodeccHoHaIbHON

JESITEIbBHOCTH, CBSI3aHHOM C (U3MKOM, MNOJArOTOBKAa K JajbHEilieMy OOyYeHHI0 B 3TOM
HaIpPaBJICHUU.

JlocTmKeHne S3TUX IeJied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus 00ecreurnBaeTCs pelICeHHEM CIISAYIOLINX 3aa4:

. pUOOpETEeHUE 3HAHUN O JTUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, MIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

. npuoOpeTeHne YMEHHH ONHCHIBATb W OOBSCHATH (PU3HUYECKHE SBICHHS C
HCIIOJIb30BAaHNUEM ITOYyYEHHBIX 3HAHUM;

. OCBOCHHME METOJOB PEIICHMS MPOCTEHIINX PAaCYETHBIX 3a7a4 C UCIOJIb30BAHUEM
du3nueckux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

. pa3BUTHE YMEHUH HaON0/aTh TNPUPOAHBIE SBJIEHUS W BBINOJHSITH OIBITHI,

nabopaTopHble  pabOTBl W DKCIEPUMEHTAIBHBIE  HWCCIEAOBAaHUS C  HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX PUOOPOB;

. OCcBOeHHUE MPUEMOB pabOThI ¢ HH(popMaLnel (HU3MUECKOro CoJIepKaHus, BKIIIOYas
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHUSX (DM3WKH, aHAIM3 M KPUTHUYECKOE OICHMBAHWE
uHpOpMaInH;

. 3HAKOMCTBO cO cdepamMu MPOPECCHOHATBHONU ACSATEIHHOCTH, CBS3aHHBIMHU C
(GU3UKOI, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTIKEHHSX (HU3NIECKON
HAyKH.

Ha u3yuenue ¢usnku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUSs
otrBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 vaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

IIpemiaraemelii B mporpamMme no (usuke nepeyeHb J1a0OpaTOpHBIX pabOT U OIBITOB
HOCHUT PEKOMEHIATeIIFHBIN XapaKTep, YIUTENb JIeIaeT BRIOOP MPOBEIEHUS JTa0OpaTOPHBIX padoT
U ONBITOB ¢ y4é€TOM  HHAMBHIYaIbHBIX  OCOOCHHOCTEH  OOyyarommuxcs,  CIHCKa
OKCTIEPUMEHTANBHBIX 3a/laHUil, TpeJlaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
9K3aMeHa 1o (pusmke.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

N3ydyenne ¢u3nku Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBJI€HO Ha

JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEebHBIX PE3yIbTATOB.



B pesymprare usydeHuss (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuaromierocst Oynyt c(hopMUPOBaHBI CISAYIOIINE TNIYHOCTHBIC PE3YJIbTAThl B YACTH:

J 1) naTpHOTHYECKOr0 BOCIUTAHHUSA:

J - IPOSIBJICHUE UHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKOU
(bU3MYECKON HAYKH,

. - IEHHOCTHOE OTHOIICHHUE K JOCTH)KEHUSM POCCUICKUX yUEHBIX-(DU3HUKOB;

J 2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

J - TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYKICHHH OOLIECTBEHHO 3HAUYHMMBIX U
ATUYECKHUX MPo0sIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM TOCTH)KEHUH (pr3ukw;

J - OCO3HaHME BAXXHOCTH MOPAJIbHO-ITUYECKUX IPHHLHUIIOB B JACATEIBHOCTU
YYEHOT0;

. 3) 3cTeTH4eCKOro BOCIIUTAHUS

J - BOCIPHUATHE 3CTETHYECKUX KadecTB (M3NYECKON Hayku: €€ TapMOHHYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

. - OCO3HAHHUE LIEHHOCTU (PU3UUECKON HAyKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BAXKHEHMIIIEW COCTABIAIOIIEH KYJIbTYPHI;

o - pa3BUTHE Hay4yHOM J10003HATEIBHOCTH, HHTEpPECAa K HCCIIEA0BATENIbCKOM
JESATEIILHOCTH;

J 5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHs:

. - OCO3HaHWE IEHHOCTH Oe3omacHOro obOpa3a JKM3HH B COBPEMEHHOM

TCXHOJIOTUYCCKOM MHUPEC, BAXKHOCTU IIPABUJI 0€e301acHOro MMOBCACHUS Ha TpPaHCIOPTEC, Ha
aoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 06OPYI[OB8,HI/ICM B IOMAIIHUX YCJIOBUAX;

o - chopMHpPOBAHHOCTH HaBbIKA pedIIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOro K€ MpaBa y APYroro 4ejaoBeKa;

J 6) Tpya0BOro BOCIMTAHUS:

J - AaKTUBHOE YyYacTH€ B pELIEHUU NPAKTHUECKUX 3a1ad (B paMKax CEMbH,

0o0pa3oBaTeNbHOM  OpraHM3allid, TopojAa, Kpas) TEXHOJOTHMYECKOW U COLMAIbHOU
HANPaBIEHHOCTH, TPEOYIOIMIKUX B TOM YKcie U (PU3MUECKUX 3HAHUM;

° - HHTEpEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuii, CBI3aHHBIX ¢ GUZNKOM;
. 7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:
o - OpHUCHTAlUMd Ha NTPHUMCHCHHUC (1)1/131/I‘IGCKI/IX 3HaHUU AJid pCelICHUd 3aaa4 B

o0nacTu OKpyKarolleil cpeapl, MJIAHUPOBAHUS TIOCTYMKOB U OIEHKH UX BO3MOXHBIX
MOCIIEACTBUM JIsI OKPYXKAIOLIEH cpeibl;

° - OCO3HaHHWE TJI00ANIBbHOTO XapaKTepa JKOJOTHYECKHX MpoOJeM M MyTel Hx
peLIeHHUS;

° 8) amanrtauuMu K M3MEHSAIIHUMCH YCJIOBHSAM COUUAJBHON W NPUPOIHOM
cpenbl:

° - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPH BHITIOJTHEHUH UCCIIEJOBAHUM U MPOEKTOB
(bu3NYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

° - TOBBIINICHWE VYPOBHSA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
JIeSITEILHOCTD;

° - TOTPeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4YHclie (GOpMYyTHUPOBATH
UJICH, TIOHSITHSI, THIIOTE3bI O PU3NYECKUX 0OBEKTAX U SIBICHUSX;

° - OCO3HaHHWE JCPUIIMTOB COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

° - IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMIA,

° - CTpEMJICHHE aHAJIM3UPOBATh M BBIABILITH B3aUMOCBSI3U MPUPOJBI, 00IIECTBA U

HSKOHOMHKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHUI;
4



. - OLEHKAa CBOMUX JCUCTBUHM C YYETOM BIMSAHUA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJXKHBIX INI00AIBHBIX TOCIEICTBUM.
METANPEMETHBIE PE3YJIbTATbBI
B pesynbrare ocBoeHus mnporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus y oOyudaromerocss OyayT cOpMUPOBAHBEI MeTampeAMeTHbIE pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEPCAJIbHbIE Y4eOHBbIE JEHCTBUS, KOMMYHHUKATHBHbBIC
VHHUBEpCaIbHBIC yUeOHbBIE ICUCTBUS, PETYISTUBHBIC YHHBEPCATbHBIC yUCOHbBIE TCHCTBUS.
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
ba3oBble Jlornyeckue 1eMcTBUA:

. BBISIBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIC PU3HAKK OOBEKTOB (SIBJICHUH );

. YCTaHABIIMBATh CYINECTBEHHBIM NpPHU3HAK KIACCH(UKALMK, OCHOBAaHUSA IS
000011ICHS U CPaBHEHUS;

° BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B paccMaTpUBaeMbIX (akTax,
JTAHHBIX W HAOJFOICHUSX, OTHOCAIINXCS K (PU3UIECKUM SIBIICHUSM;

. BBISIBJISITh IIPUIMHHO-CIICJICTBCHHBIC CBS3M MPU U3YUYCHUN (DU3UUCCKHUX SBICHUH H

MPOLIECCOB, JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JECTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUECHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3AX (DU3UUYSCKUX BEINIVH,

o CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus y4yeOHOW (u3uueckoi 3amgauu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIIEHUs, BBIOOP HauOolee MOAXOISIIET0 C Y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

. HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

o IIPOBOAMTH II0 CaMOCTOSITENBHO COCTaBICHHOMY ILIAaHY OIbBIT, HECIOXKHBII
bu3nuecKkuil SKCepUMEHT, HeOOIbIIOE Hcciel0BaHuEe (PU3NUECKOTO SIBJICHMUS,

. OLICHUBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh MH(POPMALUIO, TOITYYCHHYIO B
XOJI€ HCCIIEA0BaHUS WM DKCIIEPUMEHTA;

o CaMOCTOSITeNIbHO  (popMynupoBaTh 00OOLIEHUS U BBIBOJBI IO pe3yjbTaTam
pOBEIEHHOTO HAOIIOACHUS, OIIbITA, UCCIIEI0BAHMS;

J IIPOrHO3MPOBATh BO3MOXKHOE JajbHeilee pa3BUTHE (PU3HUECKUX IPOLECCOB, a

TaK)K€ BBIJIBUTaTh MPEATOI0KEHHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHIX U KOHTEKCTAaX.
Padora ¢ undopmanmeii:

. IPUMEHSTh Pa3IMUHble METO/bl, THCTPYMEHTHI U 3aIpOCHI NIPU MOUCKE U 0TOOpe
MH(pOpMaLlMU WIN JaHHBIX C YUETOM IPEIIOKEHHON yueOHO! (hru3nueckoi 3a1auu;

o aHaJIM3UpOBaTh, CUCTEMATH3UPOBaTb MW  HMHTEPIPETUPOBATH HMH(OPMAIIHIO
pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpPMY IpeicTaBiIeHHs] HHPOPMAIK U
WITIOCTPUPOBATh pelllaeMble 33a4ul HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpadukoi u
X KOMOMHAIUSIMH.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBUA:

. B Xo7i¢ 00CYXJIeHHsI yueOHOTO MaTepuaia, pe3yJbTaToB JJa0OpaTOPHBIX PadoT U
IIPOEKTOB 3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYKTaeMOW TeMbl W BBICKAa3bIBaTh HJEH,
HalleJICHHbIE Ha pellIeHue 3a/1aud U MojAJepKaHue 0JaroenaTeIbHOCTH O0IEHMS;

J COTIOCTABJIITH CBOM CYXKJEHHUS C CYXKIECHUSMH JPYTUX YYaCTHUKOB JHAJIOTA,
0OHapY>XMBATh PA3IUIHNE U CXOJACTBO IMO3HIIHIH;

. BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX;

o nyOMYHO TPEACTABIATH PE3YyJAbTAThl BBIMOJTHEHHOTO (U3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOCKTA);

. MOHUMATh M WCIOJB30BATh NPEHMYIECTBA KOMAHIHOW W WHIUBUIYaTbHOU

paboThI IPH PEIIEHNN KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;



° MPUHUMATh LIEJIM COBMECTHOW NESITEIbHOCTH, OPraHU30BBIBATh JIEUCTBUA IO €€
JTOCTHDKCHHIO: PAaCcTIpeNIesATh PO, 00CYXAaTh MPOIECCHl U PE3yJbTaThl COBMECTHOU PaOOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

J BBINOJIHATH CBOIO YacTh pabOThl, IOCTUTasi KAUECTBEHHOI'O PE3yJIbTaTa 110 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JAEHCTBUS C APYIMMHU YICHAMU KOMAH/Ibl;
o OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MNPOAYKT IO KPUTEPHSIM,

CaMOCTOSTENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHble yHHBepCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranmusanus:
J BBISBIIATh MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TPEOYIOIIMX s
peteHust PU3NYECKUX 3HAHUM;
. OPHUEHTUPOBATHCS B Pa3InYHBIX MIOAXO0MAX NIPUHATHUSA peumeHuin
(MHIMBUYyaIbHOE, IPUHATHE PELIEHUS B IPYIIE, IPUHATUE PELICHUN IPYNIION);
J CaMOCTOSITEJILHO COCTABJIATh AJITOPUTM pELIeHUs GU3NUECKOM 3aauu MM IUIaHa

UCCIIIOBAaHUST C  Y4€TOM  HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

o JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJIEKT:
o JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyallUu U MpeJyiaraTh Ij1aH €€ U3MEHEeHMS,
o OOBSICHATh MPUYMHBI JOCTHXEHUS (HEJOCTMXKEHUS) PE3yJIbTaTOB JAEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
J BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh (B TOM 4YHCIE€ B XOJ BBIIIOJHEHUS

(U3UYECKOT0 MCCIIEIOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSATENBCTB, U3MEHUBIIUXCS
CUTYyallui, yCTAHOBJIEHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEN;

o OLICHUBATh COOTBETCTBUE PE3Y/bTaTa LEIU U YCIOBUIM;

J CTaBUTb ce0s Ha MECTO APYroro 4ejaoBeKa B XOJE CIopa MM AUCKYCCHM Ha
HAy4YHYIO0 TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYIoro;

o NpU3HaBaTh CBOE NPaBO Ha OIIMOKY NpU peleHuH (PU3NYECKUX 3ajad WU B

YTBEPAKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ IIPaBo JPYToro.
INPEIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 7 Kjacce npeaMeTHbIE pe3ysbTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOLIMXCS YMEHHIA:

. UCMOJIb30BaTh MOHATUS: (U3MYECKHMEe M XHUMHUYECKUE SIBJICHMs, HaOIIOJCHUE,
HKCIEPUMEHT, MOJIENb, TUIIOTE3a, €ANHUIBI (PU3NYECKUX BEJIIMYMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOe JIBUKEHUE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEIHOE), TpPaeKTOpus, pPaBHOACHCTBYIOLIAas CHIIA,
nedopmarus (ynpyrasi, niacTHUecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

. paznuuath sBiIeHUs (nuddys3us, TEmIoBOE [BIKEHHE YacTHI[ BEIIECTBa,
paBHOMEpPHOE JIBJKEHUE, HEPAaBHOMEpPHOE [IBJKEHUE, WHEpLus, B3auUMOJEHCTBHE Tel,
paBHOBecHE TBEPABIX TeN C 3aKPEIJIEHHOH OChbI0 BpalleHHUs, Mepeaada JaBIeHUs TBEPIBIMU
TelaMM, JKUIKOCTSIMM U Tra3aMu, aTMoc(epHoe [AaBlieHue, IUIaBaHHe Tell, MpeBpalleHus
MEXaHUYECKOM SHEpruM) MO OMMCAHUIO HMX XapaKTepHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

o pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PH3UYECKUX SIBICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (pU3nvecKkue SBICHUS B MPHUPOJE: MPUMEPHI IBMKEHHUS C Pa3TUYHBIMU
CKOpPOCTSIMH B JKUBOW M HEXHBOW INPHPOJE, NEHCTBHE CHIIBI TPEHUS B NPHPOJIE U TEXHHKE,
BIUSHUE aTMOC(EpHOro [JaBleHUS Ha JKUBOM OpraHus3M, IUIaBaHWE pBIO, pBIYard B Tele
YyeJioBeKa, IPU STOM MEPEBOJUThH MPAKTHUUECKYIO 3aJauy B y4eOHYIO, BbIIESATh CYIIECTBEHHbIE
cBOiicTBa (MpU3HAKK) PU3NIECKUX SBICHUI;



J ONHKCBHIBATh M3YYECHHBIE CBOHCTBA Ten W (PU3UUECKUE SIBICHUS, HCIONIb3YS
buznyeckue BeMMUYUHBI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BpeMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Te€la, CUJIa TPEHMsl, JaBieHue (TBEpAOro Tena,
KUJKOCTH, Ta3a), BHITAJKUBAIOINAs CHJIA, MEXaHHW4YecKas paboTa, MOIIHOCTh, IUIEYO CHIIBI,
MOMEHT CHJIbL, KOI(QQUIMEHT TMOJE3HOrO JEHCTBHA MEXaHM3MOB, KHHETHYECKas U
NOTEHLMAJbHAsl DJHEPrus), NpU OMNHCAHUM MPABWIBHO TPAKTOBAaTh (U3MYECKUNH CMBICIT
UCTIOJIb3YEMBbIX BEJIMYMH, WX O0003HAUeHUS M EAWHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
dbopMyIibl, CBS3BIBAIONINE JaHHYIO (U3MYECKYIO0 BEJIMYMHY C JAPYTUMHU BEIMYUHAMHU, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYNH;

J XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U IPOLIECCHI, UCIOJIb3Ys
npaBuJjIa CJIOKEHHs CUJl (BJIOJIb OJTHOM MpsiMoi), 3akoH I'yka, 3akoH Ilackais, 3akoH Apxumesna,
NpaBUJIO paBHOBecHsl pbruara (0J0Ka), «30JI0TOE IMPABHIO» MEXAHHMKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM 3HEePTUuu, IPU STOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHUCHIBAThH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

J OO0BSACHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa: BBIABIATH HNPUYUHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHWE W3 1—2 JIOTMYECKHX MIaroB C Omopoil Ha 1-2
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

J pemaTh pacu€THble 3aaud B 1—2 NEHCTBHSA, MCIONB3YSl 3aKOHBI M (HOPMYIIBL,
CBSI3bIBAIOIME (DM3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCIOBHSA 3aJaydl 3alMCBIBATh
KpaTKOE YCIIOBHUE, IMOJACTABIATh (U3NYECKUE BEIUYMHBI B (OPMYIbl U MPOBOAUTH PACUETHI,
HAXOJUTh CIIPAaBOYHBIE JaHHbIE, HEOOXOUMbIE Ul PEIICHUS 3a/1a4, OLCHUBATh PEATUCTUYHOCTh
MOJTy4eHHOU (PU3NUECKON BETMUUHBI,

J pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIM (PU3HUECKUX
METOJIOB, B OIMCAHWUU HCCIEAOBAHUS BBIIEIATH IMPOBEPSAEMOE IPEANONIOKEHUE (TUIIOTESY),
pa3ianyaTh U MHTEPIPETUPOBATHh MOJNYyYEHHBIH pe3ysbTaT, HAXOAUTh OUIMOKH B XOJE OIbITa,
JIeJ1aTh BBIBOJIBI 110 €0 Pe3yibTaTaM;

o MPOBOANUTH OMBITHI MO HAOMIOJEHUIO (U3MYECKUX SBICHUN WU (PUINIECKUX
CBOWCTB Tel: (HOpMYyIHpPOBaTh IPOBEPSIEMble MPEANONOXKEHHUs, COOUpaTh YCTAaHOBKY U3
IPeJI0KEHHOTO0 000PYA0BaHNUS, 3alIUChIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOBL;

. BBITMIOJHATh TPsIMbIE M3MEpPEHUs] PACCTOSHUSA, BPEMEHH, Macchl Teia, 00BhEMa,
CWJIBI U TEeMIIepaTypbl ¢ UCIOJIb30BAHUEM aHAIOTOBHIX M HU(MPOBBIX NMPUOOPOB, 3aMUCHIBATH
MOoKa3aHusl IPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEITHOCTH N3MEPEHUN;

o NPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOMN (PU3HUECKON BEIUYHHBI OT JPYrou
C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUXKYIIETOCS Tella OT
BPEMEHH [BIKEHHS Tella, CUJIbl TPEHUS CKOJBKEHHS OT Beca Tela, KauecTBa 00pabOTKU
MOBEPXHOCTEN TE U HE3aBHUCHUMOCTH CHJIBI TPEHMS OT IUIOIAN CONPUKOCHOBEHHUS TEJl, CHUJIbI
VIOPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIOMICH CUIIBI OT 00BhEMa MOTPYKEHHOW YacTh
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN TUIaBaHMs TN, YCIOBHM paBHOBECHs pbhlyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBINOJHSATH
U3MEpeHus, cienysd IMpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOH
3aBUCUMOCTH (U3WYECKUX BEJIUYUH B BHJIE NPEIOKEHHBIX TaOMUIl U TpaduKoOB, JeiaTh
BBIBOJIbI 110 pPE3yJIbTaTaM UCCIIEIOBAHUS;

. NPOBOJUTH KOCBEHHbIE M3MEpEHUs (PU3MYECKHX BETHYUH (IUIOTHOCTH BEIECTBA
KHUJIKOCTU U TBEPJOrO Teja, CUjla TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3YyXa, BBITAIKHBAIOLIAs
cuiia, JIeHCTBYyIOIIAs Ha MOTPYKEHHOE B KHMJKOCTb TENO, KOA(PHUIMEHT IMOJIE3HOTO NeHCTBUS
MPOCTBIX MEXaHM3MOB), CJeNysl MPENJOKEHHOW HMHCTPYKIMH: TpPU BBITOJHEHUU H3MEpPEHUI
coOupaTh IKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHHUE NCKOMOMW BETMYUHBI,



J coOioiaTh TMpaBHUja TEXHUKHM Oe30macHOCTH TNpu paboTe ¢ TabopaTOPHBIM
000opyI0BaHNEM;

J yKa3blBaTh MPUHIUMBI JCHCTBHUS NPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, IHUHAMOMETpP, COOOMIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MNOABM)KHBIA U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

J XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOW HA MX OMUCAHUA (B TOM YHKCJE: MOAMIUITHUKU, YCTPOHUCTBO BOJOIPOBOAA,
THJIPABINYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcoC, apeoMeTp), UCHONIb3ys
3HaHUS O CBOWCTBax (U3MYECKUX SABICHUA UM HEOOXOAMMBbIE (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

J NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TNpPUMEpax) HPaKTUIECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWN B TOBCEJIHEBHOW JKU3HM JJIs oOecredeHus 0e301macHOCTH
npu oOpamieHuu ¢ npudopamMM M TEXHHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/10pOBbsl U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH cpejie;

J OCYILECTBIIATh OTOOP UCTOYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAaHMH W IyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIICIATH HH(DOPMAIUIO, KOTOpAs SBISAETCS MPOTHBOPEUYMBOU HIIH
MOYET OBITh HEJOCTOBEPHOM;

. UCTIOJIB30BaTh TPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUil  HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro coaep)KaHHs, CIPaBOYHBIE MaTepualbl, pecypcbl cetu HHTepHer,
BIaJeTh MpUEMAaMH KOHCIEKTHPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HMH(POpMALMU U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KPATKHUE MHCbMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE
2—3 WCTOYHHMKOB HH(pOpMANMK (PU3MUECKOTO COAEP)KAHHs, B TOM YHCIE IMyOJIMYHO J€NIaTh
KpaTKHe COOOLIEHHs O pe3yJIbTaTax MPOEKTOB MM YUeOHBIX UCCIIEI0BAHU, IPU ITOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MPE3EHTALUEH;

o OpY  BBINOJIHEHUM Y4eOHBIX TPOEKTOB M  MCCIEJOBAaHUN  pacnpenessTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBHHU C IMOCTABJICHHBIMU 3a7]adyaMH, CICIUTH 32 BHIMIOJIHEHUEM
IUlaHa JIeHCTBUH, aJileKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JESITEIbHOCTb TIPYIIIHL,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, YIUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

o UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYN, arperaTHble COCTOSHMSI BELIeCTBa, KPUCTAIMUECKHE M aMopdHble Tena,
HACHIIIIEHHBIN U HEHACHIIIEHHBIN Tap, BIAXXHOCTHh BO3/yXa, TEMIIEpATypa, BHYTPEHHSS SHEPTHS,
TEIUIOBOM JIBUTATEIb, 3JIEMEHTAPHBIN EKTPUUECKUH 3apsil, SJIEKTPUUECKOE M0JIe, TPOBOAHUKU
U TUDJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

o pa3nnyath SBJIEHU (TEIUIOBOE pACUIMpPEHHE U cKaTHe, TeIionepeaayda, TemIoBoe
paBHOBECHE, CMauMBaHUE, KalWJUIAPHbIE SBIEHUS, HCIApEeHUe, KOHJICHCAIMs, IJIaBlieHHe,
KpUcTauu3anus (OTBepIAeBaHNe), KUTICHUE, TEIuonepenadya (TeruIonpoBOJHOCTh, KOHBEKIIHS,
U3JIy4YEHHUE), HJIEKTpU3alMs Tell, B3aUMOJCHCTBHE 3aps0B, JEHCTBUS AIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMO/JICHCTBHE MarHUTOB, JCHCTBUE MAarHUTHOTO TIOJISI HAa TPOBOJIHUK C
TOKOM, DJIEKTPOMAarHUTHAasi MHAYKIMS) MO OMMCAaHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHNUE;

o pacrio3HaBaTh IpPOSBICHWE H3YYEHHBIX (DU3MYECKUX SIBICHUI B OKpYKaloIIeM
MHUpE, B TOM 4Hcle (HU3UUYECKUE SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATKEHHE U
KalWUISIPHBIC SIBIICHUSI B TIPHPOJIE, KPUCTALIBI B Tpupojae, nznydenne CoHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHEeTa, 3JeKTPUUECKUE SIBICHUS B
aTMocdepe, IIEKTPUIECTBO KHUBBIX OPraHW3MOB, MarHUTHOE Ioyie 3eMiid, JIpeid mMmorocos,
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pOJIb MAarHUTHOTO TOJIA JUIsl JKU3HU Ha 3emiie, MOJSAPHOE CHUSIHUE, MPU STOM IMEPEBOJIUTH
MPaKTUYECKYIO 3a7a4y B Y4EeOHYIO, BBIICIIATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PH3NUECKUX
SIBIICHUI;

J ONKCHIBATh M3yYEHHBbIE CBOWCTBA Tel M (PU3MUECKHE SBICHUS, HCIOJb3Ys
¢u3nueckrue BeTMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh BEIIECTBA, yledbHas TEIUIOTa IJIaBJICHUS, YAeIbHas TEIUIoTa MapooOpa3oBaHusl,
yJlleNbHasl TEIJIoTa CrOpPaHus TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO EHCTBUS TEIJIOBOM MAIINUHBI,
OTHOCHUTEIIbHAsl BIAXXHOCTh BO3/yXa, OJEKTPUUECKUN 3apsl, CHJIa TOKa, 3JIEKTPHUUECKOe
HaNpsDKEHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJCIBHOE CONPOTHBICHHE BEIIECTBa, paboTa M
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI
UCTIOJIb3YEMBIX BEIWYHH, 0003HAYCHUS U eIMHUIbI (PU3NYECKUX BEIMYMH, HAXOIUTH (HhOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

J XapaKTepu30BaTh CBOICTBa Tel, (PU3UYECKUE SIBJICHHS M MPOILECCHI, HCIONb3YS
OCHOBHBIE TOJIOXKEHHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHHS BEIIEeCTBA, IPUHIIHUII
CYNEPIIO3UINH TOJeH (Ha Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH Oma ajs
yudacTka 1enu, 3akoH Jxoyns—JleHia, 3akoH coXxpaHeHHs SHEPTUHU, IIPU ITOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUCHIBATh €M0 MaTEMaTHUECKOE BBIPAXKEHHUE;

o 00BSACHATH (PU3MUECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalluii MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUYUHHOCIECICTBEHHBIE CBSI3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYecKHMxX IIaroB C OMopod Ha 1—2 HM3yyeHHBIX CBOHCTBA
buznyecKux sIBICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

J pemaTh pacu€THble 3ajaud B 2—3 NEHCTBHSA, HCIONB3YS 3aKOHBI M (DOPMYIIBL,
CBSI3bIBAIOIME (DM3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAJIM3a YCIOBHUS 3aJaud 3alHChIBATh
KpaTKOE YCJIOBUE, BBISBJIATH HEJOCTATOK JAHHBIX AJI PEIICHUs 3aJaud, BbIOMpaTh 3aKOHBI U
dopMyiibl, HeOOXoaUMBIE AJisi €€ pelIeHUs, MPOBOJUTh PAacdyEThbl U CPABHHUBATh IOJYYEHHOE
3HaYeHNe (PU3NUECKON BETMUMHBI C U3BECTHBIMH JAHHBIMU;

J pacrno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIN (PU3HUECKUX
METOJIOB, HCIOJIb3Yysl OINUCAaHUE WCCIEIOBAHMs, BBIIEIATH IPOBEPSEMOE MPEAIOIOKEHHE,
OIICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, IENaTh BHIBOJIBI;

J IPOBOAMTH OMBITHI MO HAOJIONEHUIO (U3UYECKUX SBJICHUN WIN (U3HUECKUX
CBOMCTB Ten (KamWJUIApHBIE SIBJICHUS, 3aBUCHUMOCTh JaBJIEHHS BO3/AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IpoIlecca OCTBHIBAHMUS M HArpeBaHMs NpPU M3IYyYEHUU OT IBETa
u3yyarouie (morsiouaronieif) MoBEepXHOCTH, CKOPOCTb HCHApEeHHs BOABI OT TEMIEpaTyphl
KUAKOCTH U IIOLAAHN €€ MOBEPXHOCTH, DJIEKTPU3ALMS TNl U B3aUMOJECHCTBUE JIEKTPHUUECKHUX
3apsA0B, B3aUMOJICHCTBUE IOCTOSIHHBIX MAarHMTOB, BHU3yalM3allUsl MarHUTHBIX —IOJIEH
MOCTOSIHHBIX MArHUTOB, JEHCTBUS MAarHUTHOTO TMIOJSI Ha MPOBOJAHHMK C TOKOM, CBOICTBa
AIIEKTPOMAarHuTa, CBOWCTBA  AJIEKTPOJABMIATENsl  MOCTOSIHHOIO  TOKa):  (OpPMYJIHMpPOBATh
poBepsieMble TMPEANOIOKEHUS, COOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OO0OpYyIOBaHUS,
OTHUCHIBATh XOJ OTbITA U ()OPMYITHUPOBATH BHIBOIBI;

o BBITIOJHATh TPSMbIE HU3MEPEHHs] TeMIepaTypbl, OTHOCHUTEIBHON BIAKHOCTH
BO31lyXa, CWJIBl TOKAa, HAMpPsDKEHUS C HCIOJIb30BAHHWEM AaHAJOTOBBIX MPHOOPOB M JATYUKOB
(bu3NYeCKUX BEIWYUH, CPAaBHUBATh PE3yJbTaThl M3MEPEHUI C YYETOM 3aJaHHOW aOCOIIOTHOM
MOTPEIIHOCTH;

° MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCHMOCTH OJHOW (PU3NUECKON BETMYUHBI OT JAPYTOH
C HUCIOJIb30BaHUEM IMPSMBIX U3MEPEHHH (3aBUCUMOCTb CONPOTHUBJIEHMSI NMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIN MONEPEUYHOr0 CEUYEHUs U YAEIBbHOTO CONPOTUBIIEHUS BELIECTBA IPOBOJHUKA,
CWJIBI TOKa, WAYILIEro uepe3 MPOBOAHHK, OT HANpsDKEHHs Ha MPOBOJHUKE, HCCIEeI0BaHUE
MOCJIEAOBATENBHOIO M MApPAUIENBHOIO  COEJUHEHWM  NPOBOJHHMKOB):  IJIAHUPOBATh
HCCIIEIOBaHKE, COOMPATh YCTAaHOBKY U BBIMOJIHATH U3MEPEHUS, CIIEAys NPEI0KEHHOMY IUIaHYy,
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(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHUCUMOCTH B BHUJAE TaONUIl U TpaduKoB, JenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIENOBAHUA;

. OPOBOIUTH  KOCBEHHBIE  W3MEpeHUs  (U3NYECKUX  BEJIWYUH  (yHelbHas
TEIIOEMKOCTb BEILIECTBA, COIPOTHUBIICHHE MPOBOJHUKA, pad0Ta U MOIIHOCTb 3JIEKTPUUYECKOrO
TOKa): IUIAHUPOBATb M3MEPEHHSA, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys
IIPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAYCHNUE BEIIUYUHBI,

J coONoIaTh MpaBHja TEXHUKH O€30MacHOCTH NpuU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;
o XapaKTepU30BaTh MPHHIMUIBI JEHCTBUS U3YYEHHBIX NMPHOOPOB M TEXHUYECKHUX

YCTPOMCTB C OMOPOH Ha UX ONUCAHMA (B TOM YHCIE: CUCTEMA OTOIUIEHUS JJOMOB, THI'POMETD,
napoBast ~ TypOWHA,  aMIepMeTrp, BOJBTMETP, CYETUMK  OJEKTPUYECKOH  SHEpruw,
JJIEKTPOOCBETUTENIbHBIE ~ NPUOOpPBI,  HAarpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPBI),
AIIEKTPUYECKUE IPENOXPAHUTENH, 3IIEKTPOMArHUT, AJIEKTPOABUIaTeNb IIOCTOSTHHOIO TOKA),
UCNONb3Yysl 3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUMM U HEoOXoauMmble (Qu3MuecKue
3aKOHOMEPHOCTH;

o pacrio3HaBaTh POCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHbIE TPUOOPHI 110
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKON, PEOCTAT), COCTAaBISITh CXEMbI
JNEKTPUYECKUX LENeH C I0CIENOBATEIbHbBIM W IApaJUICIbHBIM COCIUHEHUEM D3JIEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUYECKUX LIETIEH;

o IPUBOAUTE NpUMEpHl (HAXOIUTh HMH(GOPMALMIO O MpUMepax) MPaKTUUYECKOro
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJHEBHOW KU3HU AJs olecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAaHEHUS 3/0pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHHUS B OKpY Kartollel cpeie;

J OCYIIECTBIISATh MOUCK MH(pOpMAIK (GU3HUECKoro coaepkanust B MHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAHUW M MYTEM CpaBHEHUS JONOJHUTEIbHBIX HWCTOYHUKOB BBIICNATH
UH(POPMALIKIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

J UCIIOJIb30BAaTh TMPU BBIMNOJHEHUHM YYEOHBIX 33JaHUA HAyYHO-TIONMYJSPHYIO
JIUTEpaTypy (PU3NYECKOrO COJEp’KaHUsS, CIPaBOYHBbIE MaTepuaibl, pecypchl cetu WHTepHer,
BIAJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHMs HHPOpPMALMU U3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

o co3/1aBaTh COOCTBEHHBIE NMHCbMEHHbIE M KpaTKHe YCTHbIE COOOIIeHHs, 00o0mast
MH(OPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJIEP’KaHUs, B TOM YHCIE MyOIMYHO
IIPEJCTABIISITh PE3YJIbTAaThl MPOECKTHOM WM HCCIENOBATEIbCKOM JEATENbHOCTH, IPU 3TOM
rPaMOTHO HCIOJIb30BaTh H3YYEHHBIN NOHATUHHBIA ammapatr Kypca (U3UKH, COINpPOBOXKAATH
BBICTYIUICHHE IIPE3EHTALNEH;

J IIPU BBINIOJHEHUM YyYEOHBIX MPOEKTOB M HCCIENOBAaHUIN (PU3NUYECKUX MPOIIECCOB
pacnpenenaTb 005S3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 33Jla4aMH, CIEAUTDH 3a
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb I'PYIIbl, BHICTPAaUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISIL
TOTOBHOCTb pa3periaTth KOH(PIUKTHI.

K xonmy oOyueHus B 9 kjacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

J UCIIOJIb30BaTh TMOHATHS: CUCTEMa OTCYETa, MaTepHalibHas TOYKa, TPAaEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBHXKEHUS, nedopManus (ynpyras, riacTuyeckas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEpPEerpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TSKECTH TBEPJIOTO TeNa, paBHOBECHE, MEXaHWYEeCKHe KOoueOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U NAIbHO30PKOCTb, CIIEKTPhl UCIYCKAHUS M MOTJIOIIeHUs, anbda, Oeta- u
ramma-Mu3J1y4eHus, U30TOIbl, IAEpHAsl YHEPTETHKA;
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J pa3ianyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE IpPSMOJIMHEHHOE JBU)KEHHE, CBOOOJHOE MAaJCHHE Tell, PaBHOMEPHOE
JBUKEHUE II0 OKPYKHOCTH, B3aUMOJIECHCTBUE TeJ, PEAKTUBHOE JIBM)KEHME, KOJEOATEIbHOE
JBYDKEHUE (3aTyXarollue M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHIKEHHE,
OTpaK€HHE 3ByKa, IPSIMOJIMHEHHOE paclpOCTpPaHEHHE, OTPaKEHUE U IPEIOMIICHUE CBETA,
IIOJJHOE BHYTPEHHEE OTPAXKEHHME CBETa, pa3jokeHHe Oenoro cBera B CHEKTP M CIOXKEHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPAaJIUOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEHYaTOro CHEKTpa M3JIydeHHs) IO OIMCAHHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

J pacrio3HaBaTh IPOSBICHHUE H3YYCHHBIX (PU3NYECKUX SBIECHUI B OKpYXKAIOIIEM
mupe (B TOM uucie (pu3nueckue SBIECHUS B MPUPOJE: NMPHIUBBI U OTIMBBI, IBUKEHHUE IJIAHET
ConHeyHOM cHUCTEMBbl, PEaKTUBHOE JBM)KEHUE MKUBBIX OpPraHU3MOB, BOCIPHUSATHUE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHHE, CEHCMHMYECKHE BOJHBI, I[yHAMM, 3XO, IBETa TeJ, ONTUYECKHE
SBIICHUS B TPUPOJAE, OHOJOTMYECKOE JIEHCTBHE BHUAWMOTO, YIbTPA(QHOIETOBOIO H
PEHTI€HOBCKOIO M3JIy4YCHHMH, €CTECTBEHHbIH paJAMOaKTHUBHBIA (OH, KOCMHUYECKHE Jy4H,
PaAMOAaKTUBHOE M3JIyYE€HUE NPUPOIHBIX MUHEPAJIOB, AEUCTBUE PAaJUOAKTHBHBIX M3JIy4E€HUH Ha
OpraHu3M 4YeJIOBEKa), IPU ATOM IMEpPEeBOIUTH MPAKTHUECKYIO 3a/7ady B y4eOHYIO, BBIICIATh
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;

o ONHUCBHIBATh M3YYEHHBIE CBOHCTBA Tel W (U3MUECKUE SIBICHUS, HCIIOJIb3YS
¢du3nyeckre BeIMYHUHBI (CpEAHss U MTHOBEHHAs! CKOPOCTh Teja IPU HEPaBHOMEPHOM JIBUKEHHUH,
YCKOpEHHUE, NEepEeMEIlEHUe, IyTh, YIJIOBash CKOPOCTb, CHUJAa TPEHHs, CHJIA YIPYroCcTH, CHIIA
TSKECTH, YCKOpPEHHE CBOOOJHOIO TaJeHHs, BeC Tela, HMIIYJbC Tela, UMIIYJIbC CHUIIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHLUUAIbHAsl JHEPrusi Tejia, IOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, MOTEHLHUAIbHAS SHEPrusi C)KaTOW INPYKHUHBI, KMHETUYECKas SHEprus,
MIOJTHAsE MEXaHWYECKasi YJHEPTUs, IEPUOJT U YacTOTa KoJeOaHHi, UIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, IMOKA3aTellb IMPEIOMIIEHUS CPe/ibl), IPU ONUCAHUU MPABUIBHO
TPAKTOBATh (PU3MUYECKHUI CMBICI UCTIOIB3YEMBIX BEIMYMH, 0003HAYCHHUS U SIUHULIBI (PU3HMUECKIX
BEJIMYMH, HAaXOIUThb (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (U3UYECKYI0 BEIMUYUHY C JIPYTHMHU
BEJIMYMHAMU, CTPOUTDH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

o XapakTepu3oBaTh CBOICTBA Tell, (U3NYECKUE SBICHUS U INPOLECCHI, UCIOIb3Ys
3aKOH COXPAHEHMsI DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NPUHLUI CYNEPIO3ULHUU CHII,
MPUHILINAIT OTHOCUTENbHOCTU ['anmmiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOHBI
OTpPaXCHHsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUsS 3apsA70BOIO M MACCOBOTO YHUCEN INPU
AJIEPHBIX pPEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEMAaTHYECKOE BBIPAKEHHUE;

o O00BACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBACHEHHE M3 2—3 JOrMYeCKMX ILIaroB ¢ OMOpoM Ha 2—3 M3Yy4YEeHHBIX CBOICTBa
(bu3nyecKuX SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

o pewmiath pacu€THbIe 3aJaud (ONMUparoIUecss Ha cucTeMy U3 2—-3 ypaBHEHHUH),
UCTIONB3Ysl 3aKOHBI M (OpMYJIbI, CBSA3BIBAIOIIME (PU3MUYECKUE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUSL 3a/layl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOIIME WM HU30BITOYHBIE
JTaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JUIS PELIeHUs, MPOBOAUTH PACUETHl U
OLICHUBATh PEAIMCTUYHOCTH IMOTYYEHHOIO 3HaYeHUs] PU3NYECKON BEITMYMHBI,

. pacrio3HaBaTh NMpOOJIEMBl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIU (HU3UYECKHX
METOJIOB, HCIOJB3Yysl OINMCAaHUE HCCIEJOBAHMs, BBIIEIATH IPOBEPSEMOE NPEAIOIOKEHHE,
OLICHMBAaTh  MPaBWIBHOCTh  TOpSAKAa TMPOBEACHMUSI  MCCIENOBaHUS, JieJaTb  BBIBOABDI,
UHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB,;

J MPOBOAMTH OMBITHI MO HAOMIOJEHUI0 (U3NYECKUX SBIECHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHHS 3HEPTUH, 3aBUCUMOCTh
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nepuosia KoyiebaHUi NPYKMHHOTO MAasTHMKA OT MacChl Tpy3a U KECTKOCTH TNPYKHUHBI U
HE3aBHCUMOCTh OT aMIUIUTYAbl MalbIX KojeOaHWH, MPSAMOJIMHEIHOE pacnpoCTpaHEHHE CBETa,
pasyiokeHue Oeroro cCBeTa B CHEKTp, M3yYCHHE CBOWCTB M300pakeHUs B IJIOCKOM 3epKajie U
CBOMCTB N300pakeHUs MpeMeTa B COOMparoeil JTUH3e, HaOII0IeHHEe CIUIONIHBIX U JIMHEHYaThIX
CHEKTPOB M3JIY4EHHUsS): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000py/IOBaHUSs, OTIMCHIBATH XO/1 OIBITA U €T0 PE3YJIbTaThl, (OPMYIHPOBATH BHIBOJIBL;

J IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONPEIeIIsAs CpeiHee
3HAYCHHE M3MEPsEMOI BelM4nHBI ((POKYCHOE pacCcTOSHUE COOMpAroIIeil JTMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

J OPOBOANUTH  HCCICAOBAaHME  3aBUCHMOCTEH  (QHU3MYECKMX  BEIMYHH  C
UCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH (3aBUCHMOCTH ITYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpPOCTH, Nepuoja KoleOaHWH MaTeMaTH4eCKOro MAasTHHKAa OT
JUTMHBI HUTH, 3aBHCUMOCTH YIJIa OTPaKCHMs CBETa OT yIia MaJCHUs W yIJia MPEIOMIICHUS OT
yriia TajAeHus): IUJIAaHUPOBaTh HCCJIENOBaHHME, CAMOCTOSTEIBbHO COOMpaTh YCTaHOBKY,
(GUKCHPOBaTh pe3yabTaThl MMOJYYEHHON 3aBHCUMOCTH (PU3MYECKUX BEIUYMH B BHIC TaONUI U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YIbTaTaM UCCIICIOBAHUS;

J IPOBONTH KOCBEHHBIC M3MEpEHUs (PU3NYECKUX BEMUUYUH (CpEeIHSS CKOPOCTh M
YCKOpEHHE Tela TIpPH pPaBHOYCKOPEHHOM JABHIKCHUH, YCKOPEHHE CBOOOIHOTO TaJeHu,
KECTKOCTH MPYKUHBI, KO3()PUIIMEHT TPEeHUSI CKOIBKEHHsI, MEXaHNUecKasi paboTa U MOIIHOCTb,
Y4acTOTa U MEepUoJ KojdeOaHWH MaTeMaTHYECKOTO U MPYXHHHOTO MasTHHKOB, ONTHYECKasl CHiIa
coOuparomield  JUH3BL, PAJUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEpPEHHs, CcoOMpaTh
9KCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOIHATH H3MEPEHHSI, CIICYSI TPENIOKEHHOW UHCTPYKIINH,
BBIYHUCIISATh 3HAUEHUE BETMYMHBI U aHAJTM3UPOBATH MOJIYYECHHBIE PE3YJbTAThl C YIETOM 3aJaHHOM
HOTPEITHOCTH U3MEPEHUIA;

J coOuoIaTh TpaBHWja TEXHUKH OE30MacHOCTH NpU paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;
J pa3nuuaTh ~ OCHOBHBIE  TPH3HAKM  HM3YYEHHBIX  (HU3MYECKHX  MOJIEICH:

MaTepHabHasi TOuKa, abCOMOTHO TBEPOE TENO, TOUEUHBI UICTOUHUK CBETa, JIy4, TOHKas JIMH34,
IUIaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb @aTOMHOT'O Spa;

o XapakTepu3oBaTh NMPUHLUIBI JEHCTBUS H3YyYEHHBIX NMPHOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpOHl Ha WX OMHMCaHUS (B TOM 4YHCIE: CIUAOMETP, JATUUKU MOJOKEHHUS,
pacCcTOsiHUA U YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, HEepUcKol, (oToanmapar, ONTHYECKHE
CBETOBOJBI, CIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), ucmonb3ys 3HaHMS O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;

o UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPHUTEIBHBIX NMPHOOPOB M TEXHOJIOTHYECKUX MPOLIECCOB MPHU PEUICHUH y4eOHO-
IPAKTUYECKUX 33/a4, ONTHUYECKHE CXEMBbI JUIsl IOCTPOSHUSI N300paKEeHUI B IUIOCKOM 3epKalie U
coOuparoIe JT1H3E;

. IPUBOJIUTH MHpUMEphl (HaXOAUTh HMH(MOPMALMIO O MpHUMEpax) MPaKTHUYECKOIrO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JJs o0ecredeHus 0e301MacHOCTH
npu oOpaiieHuu ¢ npuOoOpaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBECHHUS B OKpY KaloIlei cpejie;

J OCYIIECTBIISATh TOUCK HH(popManuu ¢usnueckoro conepkanusi B HuHtephere,
CaMOCTOSITENIbHO  (OpMYJIMpYs  TOUCKOBBIM  3ampoc, HAXOAWTb IYTH  ONpeesieHus
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJTHUTEIbHBIX
HCTOYHUKOB;

. UCMOJIb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3a/JaHUil HAy4YHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOro cojAep)KaHMs, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIa/eTh MpUEMAMM KOHCIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMAllMU U3 OJHOMN
3HAKOBOW CUCTEMBI B IPYTYIO;
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. co3laBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
MH(POPMALUU U3 HECKOJIBKUX HCTOYHMKOB (PU3NYECKOT0 COAEpKaHMs, IyOJINYHO MPEICTaBIIATh
pe3ynbTaThl IIPOCKTHOM WM HUCCIEN0BATEIbCKOW JCATENBHOCTH, IIPM O3TOM TIPaMOTHO
UCIIOJIb30BaTh U3yYEHHbIN OHATHIHBIN anmapaTt u3y4yaemMoro paszena (pU3nKd 1 COIPOBOXKAATh
BBICTYIIJICHHE TIPe3eHTaNel C yu€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.

COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3znes 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoze. SAsnenus npupoasl. Pusndeckue sABICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuMHBL. V3MmepeHue ¢uszndeckux BenuyuH. PuU3MUeckue NpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3nka u apyrue ecTecTBEHHblE HAyKHd M3y4aroT npupoiay. EcrecTBeHHOHaYYHBIH
METOJ IO3HaHMA: HaOJIOJEHUE, ITOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHusa. OmnucaHue
(bU3nUeCKUX SBJICHUH C ITOMOLIbIO MOJIEIEH.

Jemoncmpayuu.
1. MexaHu4ecKre, TEIIOBbIS, JJICKTPHYCCKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®dusnyeckue MpUOOPHI W Tpoleaypa NPSIMBIX HM3MEPEHUN aHAJOTOBBIM U

1M (POBBIM IPUOOPOM.
Jlabopamopuuvie pabomot u onvimel.

1. OmnpeneneHne NEHBI JEICHUS IKAIBl H3MEPUTEIHLHOTO MPUOOpa.

2. W3mepeHune pacCTOSHUM.

3. N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.

4. Ornpezenenne pa3MepoB MaJIbIX TEJl.

S. W3mepenue Temmeparypbl MPU MOMOLIM XUAKOCTHOTO TEPMOMETpa M JaTuuKa
TEeMIEPaTypPHI.

6. [IpoBeneHue ucciaenoBanus M0 MPOBEPKE TMIIOTE3bl: JAIBHOCTh MOJETA LIapUKa,

MYIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIle, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nea 2. IlepBoHavyaibHble CBeleHHS O CTPOEHHUH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONBITHI, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrkeHnne uvactuil BemiecTBa. CBsi3b CKOPOCTH JBMJKEHMSI YacTHUI[ C TeMIIepaTypoil.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopgeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH M  TBEPABIX
(kpucTannmuyeckux) Ted. B3auMOCBS3b MEXIY CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BO/IbI.

Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JIBHXKEHUS.

2. Hab6mronenue nuddysun.

3. Habmionenue sBneHMid, OOBACHSIOMIUXCA NPUTSDKEHHEM WM OTTAJIKMBAHUEM

YacTHI] BEIIECTBA.
Jlabopamopmuvie pabomuvl u onvimol.

1. OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCToib30BaHueM (pororpaduwii).
2. OnBITH MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
3. OMnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSHKCHHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.
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Mexannueckoe JBHKeHHE. PaBHOMepHOEe M HepaBHOMEpHOE JIBMXKEHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUH. Pacd€r myTu U BpeMEHU JABUKECHUS.

SBnenue uHepuuu. 3aKOH WHEpUUU. B3aumoneiicTBUe Ten Kak MpPUYMHA WU3MEHEHUS
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuwia kak XxapakrtepucTuka B3aumoneuctBus ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus U cuwia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTByromas cuil. Cuna TpeHusi. TpeHue CKONbKEHUS U TPEHUE MOKOS.
Tpenue B npupoje U TEXHUKE.

Jemoncmpayuu.

1. HaOnronenne MexaHU4ecKoro ABMKEHUs Tela.

2. N3mepenne CKOpoCTH IPSIMOJIMHEWHOTO IBUKECHHUS.

3. HabGnronenue siBeHUs HHEPIUU.

4. Haburonenne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU TEJL.

S. CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEIl.

6. CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuuvie pabomot u onvimel.

1. OnpeneneHne cKOpocTH paBHOMEPHOTO JIBU)KEHUS (IIapuKa B JKUJIKOCTH, MOJEIN
3JIEKTPUUECKOr0 aBTOMOOWIIS U TaK Jlajee).

2. OnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WM IIapuka 1o
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (edopMalun) MpyKUHBI
OT MPUIIOKEHHON CHUJIBL.

S. OneITHI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIbI TPEHMS CKOJBXEHHA OT Beca

TeJa U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, (KUAKOCTEN U ra3oB.

HaBnenne. CnocoObl yMEHBIIEHHUS M YBEIWYEHUs JaBieHus. JlaBneHue rasa.
3aBUCHMOCTH JJaBJICHUS Ta3a oT 00béMa, Temnepatypsl. [lepegaua naBieHust TBEPIBIMH TelaMH,
KUAKOCTIMH W ra3amu. 3akoH [lackais. [[HeBMaTWdeckue MalIMHBI. 3aBHCHMOCTH JIaBIICHUS
KUAKOCTU OT ThnyOuHbl. ['mapocratuueckuii  mapagokc. CooOmiaroniecss  COCYIbI.
['unpaBiuyeckue MEXaHU3MEI.

Atmocdepa 3emun u atmocdepHoe AaBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3AYIIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBre KHAKOCTH M Tra3a Ha TMOTPY)KEHHOE B HHUX TeNo. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [1nmaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCHMOCTH JIaBJICHUS T'a3a OT TeMIIePaTyphl.

[lepenava naBiaeHUs KUIKOCTHIO M TA30M.

Coo0mraronmecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tena U
TUTIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcnoBrue miIaBaHWs Te: IIaBaHUE WM TOTPYXKCHHE Tell B 3aBHCHMOCTH OT
COOTHOIIIEHUS TUNIOTHOCTEH TeJa U KUJAKOCTH.

o E
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Jlabopamopmuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYXKEHHOH B
JKHIKOCTD YaCTH TeJa.

2. OnpeneneHre BBITAJKUBAIOIIEH CUJIbI, ACHCTBYIOLIEH Ha TEJNO, MOTPY:KEHHOE B
KHIKOCTD.

3. [IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIONIEH CHJIbI, JICUCTBYIOIIEH Ha TEJIO B
JKHIKOCTH, OT MacChI TEIa.

4, OMBITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTh BHITAJIKUBAIOIICH CUJIBI, IEHCTBYIOMIEH

Ha TEJO B JKHUJIKOCTH, OT 00BbEMa MOrpYy)KEHHOH B XHUAKOCTh YacTH Tela U OT IUIOTHOCTH
KUJKOCTH.

S. KoHcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAHME JIOAKU U OIpEACIICHHE €€
Ipy30I0ABbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBmio paBHOBecHs
pbluara. IlpumeHeHue npaBuiia paBHOBECUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] npocTsix MexaHu3MoB. IIpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexannueckass »Heprus. KuHermdeckas M IOTeHUManbHas dHeprus. llpespaiuenue
OJIHOTO BU/1a MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

1. [TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NpPU PAaBHOMEPHOM JIBWKEHUHM Teja IO
TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBanue ycioBui paBHOBECHUS pblyara.

3. N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

4. N3yuyenue 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPI M.

8 KVIACC

Pa3nea 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHHUs BelecTBa. Macca
U pa3Mepbl aToMOB M MoJekyl. ONbITbl, NOATBEP)KIAIOINIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEpAOTrO, KUAKOTO U ra3000pa3HOro cocTOsSHUM BemecTBa. Kpucranmuueckue
u amopduble Tena. OObSICHEHHE CBOMCTB Ta3oB, >KUAKOCTEH M TBEPABIX Tel Ha OCHOBE
MOJIO)KEHUH MOJIEKYJIIpHO-KUHETHUYecKoil Teopuu. CMauymBaHUE M KalWIUISPHBIE SIBJICHUS.
TemoBoe pacilIupeHue U CKaTHe.

Temnepatypa. CBsi3p TeMIepaTypbl €O CKOPOCTbIO TEIUIOBOIO JIBUJKEHHUS YacCTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Terlonepeaaya U
coBeplieHre padboThl. Buapl Teronepenaun: TeMIONpPOBOAHOCT, KOHBEKIUS, U3ITYYECHHUE.

KonnyectBo TemioTsl. YjaenbHas TEMIOEMKOCTb BellecTBa. 1emnaooOMeH M TemioBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue um oTBepleBaHHE KPUCTAITUMYECKUX
BEIIECTB. YenbHas TeruloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenue. VYnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO JaBICHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IeJbHasl TEMJI0Ta CTOPAHHUS.

[Mpunnunsr pabotsl TemoBbix asurarenei KIIJ TtemoBoro asurarens. Temosbie
JIBUTATEIIN U 3alUTa OKPY’KAIOLIEH CPEb.

3aKOH COXpaHEHHS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.
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1. Habmionenne OpoyHOBCKOTO JIBHM>KEHUSI.

2. Hab6mronenue nuddysun.

3. Habumonenue siBneHui cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

4. Habmroienue TemnoBoro paciuvpeHus Ted.

S. M3MeHeHne [JaBieHMsI Ta3a IpU HM3MEHEHMM O00bEMAa M HarpeBaHUM WIU
OXJIQKICHUH.

6. [TpaBuiia u3MepeHMs TEMIIEPATYPHI.

7. Bunel Teronepenayu.

8. OxJtax1eHue Ipyu COBEPLICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHru padoThl BHEITHUMH CHUIaMH.

10.  CpaBHeHuEe TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOironenne Kuneuus.

12. Halntonenre nocTostHCTBA TEMIIEPATYPHI MTPH TUTABICHHUH.

13. Moeny TEeIOBhIX IBUTATENEH.

Jlabopamopuvie pabomol u onvimol.

1. OnbITHI 1O OOHAPYKEHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSL.

2. OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbITHl IO HAOJIOCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
TeN.

4. Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE MINPHUIIA.

S. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHUS BO3/1yXa OT €ro o0béma u
HArpeBaHUs WINA OXJIaKICHHUSI.

6. [IpoBepka TUMOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabGmtonenne u3MeHeHuss BHYTPEHHEH OSHeprum Telna B pe3ylibTare
Teruionepeayu U paboThl BHEIIHUX CHIL

8. HccnenoBanue sBieHHs TEII000MeHa NMPU CMEIIMBAHUH XOJOTHOW W TOpSUEi
BOJIBI.

9. OmnpeneneHne KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOI'O BOJOM MpH TEIIooOMEHe ¢
HarpeThIM METAITIMYECKUM LIUJIUHAPOM.

10.  OmpeneneHue yaenbHON TETTIOEMKOCTH BEIIECTBA.

11.  HccnenoBanue npolriecca UCIIapeHus.

12. Ornpezenienre OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

13.  Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3nes 7. DiekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

Onexrpuszauus Ten. /[Ba pona ayIeKTpUYECKUX 3apsAaoB. B3aumoneicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJIEUCTBUS 3apSKEHHBIX T€I OT BEJIMYUHBI
3aps/10B M PaCCTOSIHUS MEXY TellaMHt).

OnexTpuueckoe none. Hanpssk€HHOCTh anekTpudeckoro nods. [IpuHiun cynepno3unuu
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenun snextpudecknx 3apsioB. DJIEMEHTapHBIM AnekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DNeKTpUYeCKUd TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUUECKOro ToKa. VcTouHMku
MOCTOSIHHOTO TOKa. JIeHCTBHSI AJIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XWMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onexrpuueckas wnenb. Cuna TOKa. OleKTpudeckoe HanpspkeHue. ConpoTuBIEHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHWE BemecTBa. 3akoH Owma 18 ydacTka ILEenu.
ITocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

PabGora u MomrHOCTH 3neKTpHUeckoro Toka. 3akoH Jlxoyns—JleHua. DiekTpuueckue
LENH U TOTPEeOUTENHN AIIEKTPUUYECKOi 3Hepruu B ObITy. KopoTKOe 3aMbIKaHue.
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IlocTtossHHBIE MarHuThl. B3amMoaelicTBHE MHOCTOSHHBIX MarHUTOB. MarnutHoe moJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoeE mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb TMOCTOSHHOIO ToKa. lcnonab3oBaHue
ANEKTPOJBUIATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBiaeHue daeKTpoMarHuTHOM uHAykuuu. IlpaBuiio Jlenua.
Onekrporenepatop. CrocoObl TOMYyYEHHUS DIICKTPUUCCKOW OSHEPruu. ODJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.

1. DnexTpu3anus Tell.

2. JIBa posa eKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.

3. VYCTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.

4. DneKTpocTaTUuecKast UHIYKIHSL.

5. 3aKOH COXpaHEeHHUsI SJIEKTPUUECKUX 3aPsII0B.

6. [TpOoBOAHMKY U TUAIIEKTPUKH.

7. MonenrpoBaHue CUIOBBIX JTUHUI SIEKTPHUECKOTO MOJIS.

8. HcTouHrKY TOCTOSITHHOTO TOKA.

9. JleicTBHS STIEKTPUUECKOT0 TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11.  Ta30BbIi pa3ps.

12.  H3mepeHue CHIIBI TOKA AMIIEPMETPOM.

13.  3mepeHue 311eKTPUYEeCcKOro HaMpPsHKEHUS BOJIBTMETPOM.

14. PeocraT u Mara3uH COnpoOTHBIICHUM.

15.  B3aumopelicTBHE MOCTOSTHHBIX MarHUTOB.

16.  MogenupoBaHHe HEBO3MOXKHOCTHU Pa3JICICHUS MOJIFOCOB MarHUTA.

17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmsIT Dpcrena.

19.  MarauTHOe nojie TOKa. DJIEKTPOMAarHur.

20.  JlelicTBME MarHUTHOTO TOJIS HA IPOBOJHHUK C TOKOM.

21.  DnexTpojBUTaTENb MOCTOSIHHOTO TOKA.

22.  HccnenoBaHue SBICHUS AIIEKTPOMArHUTHON HMHYKIIHH.

23. Onebitel @apages.

24.  3aBHCMMOCTh  HAalpaBICHHWS  HWHAYKIMOHHOTO TOKa OT YCIOBHHA  €ro
BO3HUKHOBEHHUSI.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuvie pabomol u onvimol.

1. OnpiTel 1O HAOMIOAEHWIO  3JJEKTpU3allMM  Tel  UHAYKIMEW U 1pu
COIPUKOCHOBEHUH.

2. HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOHUKU U AUDIICKTPUKH.

3. CO6opka u mpoBepka paboThl TEKTPUUECKOM LEMH MOCTOSTHHOTO TOKA.

4. W3mepeHue u peryJIupoBaHHUe CUIIbI TOKA.

5. W3mepeHue U peryampoBaHue HAMPsHKEHUSL.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO 4Yepe3 pPe3UCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb 3JEKTPUUYECKOTO COMPOTHBICHUS
IPOBOJHHUKA OT €TI0 JJIMHBI, IJIOIIA/IH ITONIEPEeYHOr0 CeUeHHs U MaTepHaa.

8. [TpoBepka npaBuiIa CIOXKEHHs] HAPSHKEHUH MPH MOCIeA0BaTEIbHOM COEAMHEHUN
JIByX PE3UCTOPOB.

9. [TpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MapajieIbHOM COEMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
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11.  OmnpepeneHue MOIIHOCTH 3JIEKTPUUECKOIO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HAYIIEr0 Yepe3 JAMIIOUKy, OT
HaIIpsDKEHUS Ha HEel.

13. Omnpenenenne KII/ HarpeBarersi.

14.  HccnenoBaHue MarHUTHOTO B3aMMOACHUCTBUS MOCTOSHHBIX MAarHUTOB.

15.  H3yuyeHue MarHuTHOIO MOJSI MOCTOSIHHBIX MAarHUTOB IpU UX OOBEIUHEHUU U
pas3ieIcHUN.

16.  UccnenoBaHue AeHCTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJCHCTBHUS KATyIIKH C
TOKOM M MarHMTa OT CHUJIbl TOKA M HAIIPaBJIEHUs TOKA B KaTYIIKE.

18.  M3yueHue AeWCTBUS MarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

19.  KoscrpynpoBaHue U U3ydeHUe paboThl JIEKTPOIBUTATEIS.

20.  Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAHOBKH.

21.  OnbITBl 1O  MCCIENOBAHUIO  SIBJICHHUSA  DJICKTPOMATHUTHOM  MHAYKIMH:
UCCJIEJOBAaHNE N3MEHEHUI 3HAUEHUS U HallpaBJICHUs] MHAYKLIHOHHOTO TOKa.

9 KJIACC

Pa3nes 8. Mexannueckue siBJIeHUsI.

Mexanunueckoe nBuxeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe nABMXKeHHEe. HepaBHoMepHOe
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JIBUOKEHUU.

Yckopenue. PaBHOycKOpeHHOEe mpsMoiuHelHoe JBuxkeHne. CBOOOIHOE TMajeHHE.
Omnbrter [Nanuies.

PaBHOMepHOE ABIKEHHE MO OKpy:kHOCTH. [lepuon u yactota oOpaieHus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsriit 3akon Herotona. Bropoii 3akon Hetotona. Tperuit 3akon Herotona. Ilpuniun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cHila TPEHUSl CKOJIBbXEHUS, CHJIa TPEHUs
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEeHHE CBOOOJHOTO MaJeHHUS.
JBuxenne 1aner Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[epErpy3KHu.

PaBHoBecue martepuanbHON TOUkKH. AOCONMOTHO TBEpHOEe Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpallleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3smeHenne unmmynbca. MMmynbe cuibl. 3aKOH COXpaHEHUS MMITYJbCA.
PeakTuBHOE IBUKCHHE.

Mexanunyeckas paboTra U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctd, Tpenus. CBszb
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxaroy npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HabmroneHnne MexXaHWYEeCKOTO JBIDKEHHS Tella OTHOCUTEIBHO pa3HBIX Tel
OTCYETA.

2. CpaBHeHMEe TMyTell W TPAEGKTOPUM [JIBXKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIILHO Pa3HBIX TEJ OTCYETA.

3. N3mepennie CKOpOCTH U YCKOPEHUS MPSMOIUHEHHOTO ABUKEHUSI.

4, HccnenoBanme npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHS.

5. Habmronenne ABMXEHUS Tela 0 OKPYKHOCTH.

6. Habnronenne MexaHWMYECKUX SBJICHHM, MPOWCXOAIIMX B CHCTEME OTCUéra

«Tenexka npu eé PAaBHOMEPHOM U YCKOPCHHOM JABUKCHUHN OTHOCUTCIIBHO KaOuHeTa (I)I/ISI/IKI/I.
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7 3aBUCUMOCTbH YCKOPEHHsI TeJIa OT MacChl TeJIa U ICHCTBYIOIIEH Ha HErO CUJIBL.

8. Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

9. M3meHeHune Beca Teja Npu yCKOPEHHOM JBUKEHUU.

10.  Ilepemaua ummynbca Npu B3aUMOACHCTBUU TEl.

11.  IlpeoOpa3oBaHus SHEPTUU IIPU B3aUMOJECHCTBUU TEN.

12. CoxpaHeHue uMIysbca pyu HEYIIPYroM B3aUMOJICHCTBUH.

13.  Coxpanenue uMmysbca Ipu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. Habnronenue peakTHBHOTO JIBUYKEHUS.

15.  CoxpaHeHue MEXaHUUYECKOM 3HEPIruu Ipy CBOOOAHOM a/IEHUH.

16.  CoxpaHeHue MEXaHMYECKONl SHEPrUUM MpPH [BUKEHUHM Teja TMOJ JEHCTBUEM
HPY>KUHBIL.

Jlabopamopnusie pabomot u onvimel.

1. KoHcTpynpoBanue Tpakrta /i pa3roHa U JajJbHEHIIEr0 paBHOMEPHOT'O JIBHKEHUS
HIapUKa WIH TEIEKKH.

2. Omnpenenenue cpeaHel CKOPOCTH CKOIBKEHUS OpyCKa WM JIBHKCHHS IApUKa I10
HAKJIOHHOM IJIOCKOCTH.

3. Omnpenenenne yCcKOpeHHs Tejaa NPy paBHOYCKOPEHHOM JIBUJKEHUU 110 HAKIIOHHOU
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHXKEHUU
0e3 HavaJIbHOW CKOPOCTH.

S. [IpoBepka rumoTe3bl: €cid IPU PAaBHOYCKOPEHHOM JBI)KEHUU O€3 HaudajabHOU

CKOPOCTHU IIYTU OTHOCATCA KaK PIJ HEUETHBIX YuCceii, TO COOTBETCTBYIOIIUC IMPOMECIKYTKHU
BPEMCHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJBXEHUS OT CHUJIbI HOPMAIbHOTO
JTABIICHUSL.

7. Onpenenenne korhduueHTa TPEHUS CKOIBKCHHUS.

8. Omnpenenenne XECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThl CUIIBI TPEHUS MpPU PABHOMEPHOM [IBIKEHUHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10.  Onpenenenue paGOThI CHIIBI YOPYTOCTH NPH MOABEME Ipy3a C MCIOJIb30BaHUEM
HETIOABIKHOTO U TIOABIYKHOTO OJIOKOB.

11.  H3yueHue 3aKOHA COXPAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIl: MEepHOA, 4acToTa,
aMIuTyna. MarematudecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum mnpu
K0JIe0aTeNbHOM JIBUKEHUU.

3aryxaromue kosebanus. BeinyxxaeHHsle konedanus. Pesonanc. MexaHuueckue BOJIHBI.
CBolicTBa MexaHN4eCKUX BOJIH. [IpoosibHBIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten noJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabmroneHne BeIHYKACHHBIX KoJIeOaHUH U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe30oHaHC.

JIaﬁopamoprle padomut u onvimol.

1. Omnpenenenye 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.

2. Omnpeznenenye 4acTOTHI U MepHoa KojaeOaHH MPY>KUHHOTO MasiTHUKA.

oakrwdE
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3. HccnenoBanue 3aBUCHMOCTH TEpHOJa KOJIeOaHUH MOJBEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

4, HccrnenoBanue 3aBUCHMOCTH TEpUOJA KOJICOAHWH MPYKUHHOTO MAasTHUKA OT
Macchl rpys3a.

o. [TpoBepka HE3aBUCHUMOCTH TepHojia KoineOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITH, AEMOHCTPHUPYIOLIUE 3aBUCHMOCTb IE€PHOAA KOJEOAHWH MPYKHHHOTO
MasiTHUKA OT MacChl IPpy3a M KECTKOCTH MPY)KUHBI.

7. H3mepeHne yCKopeHus CBOOOIHOTO TaACHHUS.

Pasznen 10. Di1eKTpOMArHMTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DONEeKTpOMarHuTHOE I0Jie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana 31eKTpoOMarHuTHbIX BOJH. Mcronb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.

DnexTpoMarHuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosHoBbIe cBolicTBa CBETA.

Jlabopamopuuvie pabomot u onvimel.

1. N3ydeHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO Tene(oHa.

Pasznea 11. CBeroBbIe IBJICHHUS.

JlyueBas mopens cBera. Mcrounuku cera. IIpsMonvHEHOE pacrpoCTpaHEHHE CBETA.
3armenus Connia u JIyasl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.

[Ipenomiienue cBeta. 3akoH IpesomiieHus cBera. [loHoe BHYTpeHHEE OTpaXKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.

JIunza. Xon myuedt B smH3e. Onrtuyeckas cuctema ¢oroammapara, MHKPOCKONA U
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTbD.

Pasznoxenne Oenmoro cera B cnektp. OmnbiTel HploroHa. CiriojkeHHE CHEKTPaJIbHBIX
uBeroB. [{ucnepcus ceera.

Hemoncmpayuu.

1. [TpsMonuHeiHOe pacTIpoCTpaHEHHE CBETA.

2. OTtpaxkeHue cBera.

3. [Tony4yenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. IIpenomnenue ceera.

S. OnTHueckuil cBeToBOA.

6. Xo nydeit B coOmparomiei JInH3e.

7. Xox Jy4eil B paccenBarolen JTUH3E.

8. [Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

9. [Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10.  Mogens rinaza.

11.  Pa3znoxenHwue GeNOro CBETa B CIIEKTP.

12.  TlomydeHue Oenoro cBera MpH CIOKEHHH CBETA PA3HBIX I[BETOB.

Jlabopamopmuvie pabomuvl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJ1a OTPAKEHUsI CBETOBOTO JIy4a OT yIJia TaeHHs.

2. N3yueHne xapakTepuCTHK U300pakeHUs MpeIMeTa B IIIOCKOM 3epKaie.

3. HccnenoBanune 3aBUCHMOCTH yIila MPEJOMJICHHS CBETOBOTO Jiyda OT yrIja
naJIeHUs Ha TPaHMLIE «BO3TYX—CTEKIION.

4. [Toryuenue n300pakeHUi ¢ MOMOIIBIO COOMPAIOIIEH JINH3HI.

5. Onpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOHN CHUIIBI COOMpArOILEit TUH3BI.

6. OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
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1. OMNBITHI 10 BOCIPHATHIO [BETA MPEIMETOB IIPHU UX HAOIIOJICHUH Yepe3 1BETOBBIC
(UITBTPHL.

Pasnen 12. KBanToBbIe siBJIEHUS.

OmneiTel Pezepdhopna u mmaneTapuast mojens aroma. Mozenb atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyknonnas mogmens aromuHoro sgpa. M3oromsl. PannoaktuBHble npeBpamenus. llepuon
noJIypacnaaa aTOMHBIX sJiep.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsII0BOT0 M MacCOBOTO YHUCEN. DHEPTUs CBA3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

AnepHas sHepreTuka. JleicTBUS paAOaKTUBHBIX U31yYEHUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnexTp Bogopo/a.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéryrka MOHU3UPYIOMINUX U3TYICHHIH.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJYKTOB.
./Ia60pam0pubte paodomul u onvimol.

ogakrwdE

1. HaGuroieHre CIUTONIHBIX Y JIMHEWYAThIX CIICKTPOB H3TYICHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMH YACTHIIBI 0 TOPMO3HOMY MyTH (I10
¢dororpadusm).

3. N3mepenne paanoakTHBHOTO (POHA.

IHoBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

[ToBrOopuTeNnbHO-0000IIAONMIT  MOJY/Nb NpEeAHa3HAaYeH JUIsl CHCTEeMaTHU3alud |
00001IeHUsT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYCHUHU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAAapCTBEHHOMY 3K3aMEHY I10
¢buzuke 15 00ydaromuxcs, BBIOPABIINUX 3TOT Y4€OHBIHN Npeamer.

IIpy wW3ydeHMH [JAHHOTO MOJYJS pEAIN3YITCI W CHCTEMaTU3UPYIOTCS  BUIBI
JeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecneuyuBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (HOpMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTh: OCBOECHHME HAyYHBIX METOJIOB HCCIIEOBaHMS SIBJICHUM TNPUPOABl U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJIyYeHHbIE 3HAHMA,
pemaTth 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMANBHO AESATEIBHOCTHBIM XapaKTep AAHHOIO pasliena peaau3yercs 3a CUér
TOT0, YTO 00y4arOIIUECs BHIMOIHSIIOT 33JaHUSI, B KOTOPBIX UM MpEeAJIaraeTcs:

Ha OCHOBE IIOJIyYCeHHBIX 3HAHMHA pacro3HaBaTh W HAYYHO OOBICHATH (PU3MUECKUE
SBJICHUS B OKPYXKAIOIIEH ITPUPOJIE U TIOBCEAHEBHOM )KU3HU;

UCIOJIb30BATh HAYYHBIE METO/bI UCCIIEOBAaHUS (PU3MUECKUX SBJICHUH, B TOM YHCIe IS
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAayyHblE€ OCHOBBI HambOoJee BaXKHBIX JIOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTH, HallpUMep, MPAKTUUECKOr0 MCIOJb30BaHUS Pa3IMYHbIX UCTOYHUKOB SHEPTUHU Ha
OCHOBE 3aKOHa IIPEBPAILICHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBo 4yacoB Iliianupyembie DJIeKTPOHHbIE
e HaumenoBanue o0pa3oBaTe/bHbIE (undposbie)
/i pPa3aeiioB H TEM Beero KOHTpOJILHLIe HpaKaneCKne pe3yJbTaThbl H3YYCHUHA OﬁpaSOBaTe.}Ibele
NMPOrpamMMbl paGoThI pPadoThI pa3iena (JIMYHOCTHDIE, pecypchl
MeTanpeIMeTHbIe,
npeMeTHbIE)

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

BrisiBrieHue paznuunii MexIy

(U3UYIECKUMH U

XMUMUYECKUMU MPEBPALCHUSMH.

PacniosnaBanue n

KIaccu(uKanys (pu3naecKux
®dusuka - HayKa o SIBIICHHUI: MEXaHUYECKHX, Bbu6moteka [JOK
IPUPOJIC TETJIOBBIX, https://m.edso00.ru/7f416194

ANEKTPUYECKUX, MATHUTHBIX U

CBETOBBIX.

[IpoBoauTh HAOIOACHUS U

OIIBITHI, 0000IIATh U A€IATh

BBIBOJIBI

1.1

OnpeneseHne LeHbl 1eIeHUs
IIKAJTBI
M3MEPUTETHLHOTO Ipudopa.
N3mepenne nTuHEHHBIX pPa3MEPOB
TeN U
MPOMEKYTKOB BPEMEHH C YUETOM
MOTPEIIHOCTEH.
1.2  ®usnyeckue BEITHMYHHBI 2 1 I/I3r1;4pepeHHe 00BbEMa KUIKOCTH U bubmorexa LJOK
; https://m.edsoo.ru/7f416194
TBEPOTO Tela.
N3mepenue teMiiepaTypsl IpU
MIOMOIIH
KHJIKOCTHOTO TEPMOMETPA U
JaTYNKa
TEeMIIepaTyphl.
BrinonHeHne TBOpYECKHX



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3aIaHUH T10 TIOUCKY

CIOCO00B U3MEPEHHST HEKOTOPBIX
(hr3IIecKux

XapaKTePUCTUK, HATIPUMED,
pasMepoB MallbIX

00BEKTOB (BOJIOC, TIPOBOJIOKA),
YIAANEHHBIX

00BEKTOB, OOJNBIINX PACCTOSHUM,
MaJbIX

MTPOMEKYTKOB BPEMEHHU.
OO6cyxeHne

npejiaraeMbIX ClIoco00B

EcrecTBeHHOHay4HBIN 2
METO]I IO3HAHUS

1.3

Br1aBmXeHHE TUIIOTE3,
OOBSCHSIIOIINX TPOCTHIE
SIBJICHUSI, HAIIpUMep:

— [I0YeMy OCTaHaBJIMBAETCS
JIBUKYIIIeecs

10 TOPU3OHTAIILHOMN
MOBEPXHOCTH TEJIO;

— IIoYeMy B JKapKyIo MOrofy B
CBETJION OJIEXKIE
NpOXJaJHEN, YeM B TEMHOM.
[Ipennioxenue

CIIOCOOOB MPOBEPKHU THUTIOTE3.
[IpoBeneHue ucciae10BaHusl 1o
IIPOBEPKE KAKOM-

7100 THITOTE3HI.

ITocTpoenune npocrenmmx
Mojiernel (pu3rmuecKkux
SIBIICHUH (B BUJIE PUCYHKOB HJIH
CXEM), HarpuMep

MajicHue PeaMeTa;
PSIMOJINHEHHOE
pacnpocTpaHeHHe CBETa

bubmmoreka IIOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 6

Pa3nea 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHNH BellleCTBA
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2.1

2.2

2.3

Crtpoenue BemiecTBa

JIBrkeHue n
B3aUMOJCICTBUE YaCTUL]
BELIECTBA

ArperatHbie COCTOSHUS
BEIECTBA

Habnronenue u uaTepnpeTanus
OTIBITOB,

CBUJIETEIHCTBYIONTUX 00
ATOMHO-MOJICKYJIIPHOM
CTPOCHHUH BELIECTBA: OMBITHI C
pacTBOpEeHHEM

Pa3IMYHBIX BEIIECTB B BOJIE.
OneHka pa3MepoB aTOMOB H
MOJIEKYT

C UCTIOh30BaHUEM (GoTOrpaduid,
MMOJTY4YCHHBIX

Ha aTOMHOM CHJIOBOM
Mukpockore (ACM) —
maboparopHasi paboTa 1o TeMe:
«Ouenka

JIMaMeTpa aToMa METOJIOM PSIJIOB
(c mcTIoIB30BaHUEM
¢dororpaduii)».

Ornpenenenue pa3MepoB MaIbIX
TeIn

HaOmronenue u o0bsiCHEHUE
OpOYHOBCKOTO

JIBUKCHHUSI U SBJICHUS TUPPY3HH.

[TpoBeneHue U 0OBsICHEHUE
OIBITOB

10 HAOJIIOICHUIO TEIIJIOBOTO
pacuIMpeHns Ta30B.
[TpoBeneHue U 0OBACHEHUE
OTIBITOB T10

00HAPYKCHHIO CHIT
MOJICKYJISIPHOTO TIPUTSDKCHUS
U OTTAJTKUBAHHS

Onwucanue (C UCIOIb30BaHUEM
MPOCTHIX

MOjieJIeil) OCHOBHBIX pa3iInyuil B
CTPOEHHUH Tra30B,

JKUJIKOCTEH M TBEPABIX TeIl.

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
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Hroro no pazneny

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3.1

MexaHu4ecKkoe JBKEHHE

5

OOBsIcHEHNE MaJIOH
CKUMAEMOCTH JKUIKOCTEH U
TBEPIBIX TEII, OOJBITION
C)KMMAEMOCTH Ta30B.
OOBsicCHEHHE COXPaHEHHUS
(hopMBI TBEPABIX TET U
TEKYUYECTH JKUIKOCTH.
[IpoBeneHue OMBITOB,
JIOKA3BIBAIOIIUX, YTO

B TBEP/IOM COCTOSIHUH BOJIBI
YACTHIIBI HAXOJSATCS

B CPEJIHEM JIANIbIIIE IPYT OT
npyra (TUIOTHOCTh

MEHBIIIE), YEM B JKHIKOM.
YcTaHoBICHHE B3aUMOCBS3H
MEXTY

0COOCHHOCTSIMU arperaTHbIX
COCTOSIHUM BOJBI U
CYILIECTBOBAHNUEM BOJIHBIX
OpraHu3MOB

(MC — 6uosnorusi, reorpadusi)

HccrienoBanue paBHOMEPHOIO
JBUKECHMUS,

oTIpefieNieHUe ero MPU3HAKOB.
Habnronenne HepaBHOMEPHOTO
JIBUKEHHUSI 1 OTIPE/ICTICHUE €T0
OTJIMYMNA OT PAaBHOMEPHOTO
JIBAKCHUSL.

Omnpenenenne CKOpoCcTH
PaBHOMEPHOTO

JBHKEHHS (IIApUKA B )KUIKOCTH,
MOJIEIH

AIEKTPUIECKOTO aBTOMOOWIIS 1
T.J.).

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
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Ornpezenenue CpeIHe CKOpOCTU
CKOJIbKEHUS

OpycKa MK IIapuKa 1mo
HaAKJIOHHOM INIOCKOCTH

Pemienue 3amau Ha onpeneiacHue
MTyTH, CKOPOCTH U BPEMEHHU
PaBHOMEPHOTO JIBHKCHUS.
AHanu3 rpaiKoB 3aBUCUMOCTH
ITyTHA U CKOPOCTHU OT BPEMEHU

3.2

Huepuus, macca,
IIOTHOCTh

OO0OBbsICHEHHUE U
MPOTHO3UPOBAHUE SIBICHUIM,
00yCJIOBIEHHBIX HHEPLHEH,
HaIpuMep, 4TO

MIPOUCXOANT IIPH TOPMOKEHUH
W PE3KOM

MaHeBpe aBTOMOOWIISI, IOYEMy
HEBO3MOKHO

MIHOBEHHO ITPEKPATUTh
JIBIKEHHE Ha BEJIOCUIIEE

WM cCaMOKaTe U T. 1.
IIpoBenenue n aHAIU3 OTBITOB,
JIEMOHCTPHUPYIOIUX U3MEHEHHE
CKOPOCTH

JIBIKEHHMS TeJa B pe3ysIbTare
JIEHCTBUS Ha HETO JIPYTHX Tell.
Peuienue 3ay1au Ha onpesesieHre
Macchl Tejia, ero 00sEMa u
IJIOTHOCTH.

[IpoBenenue n aHaIU3 OMBITOB,
JIEMOHCTPUPYIOIINAX
3aBHCHMOCTH U3MEHEHUS
CKOPOCTH TeJa OT €ro Macchl pU
B3aNMOJIEHCTBUH TeJl.
N3mepenue Maccol Tena
Pa3IMYHBIMU CIIOCOOAaMHU.
Omnpeienenye TIOTHOCTH TeNa B
pe3ynbTaTe

bubmmoreka IIOK
https://m.edsoo.ru/7f416194
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3.3

Cuia. Bune! cun

14

M3MEpPEHHsl ero Macchl 1 00bEMa

N3yuyenue B3anMoAeiCcTBUS KaK
MIPUYUHBI

M3MEHEHUS CKOPOCTH TeJla HITH
ero nedhopMarmm.

Onucanue peaabHbIX CUTYalui
B3aUMOJIEUCTBUS

TEJ ¢ MOMOIIBIO MOJICICH, B
KOTOPBIX BBOJUTCA

MOHSTHE U U300pasKEHHUE CHITBL.
W3ydeHune cuitbl ympyrocTy.
UccnenoBanue

3aBHCUMOCTH CHIIBI YIIPYTOCTH
OT YTTUHEHHS

PE3WHOBOTO IHYPA WA
MPYKHUHBI (C TOCTPOEHUEM
rpaduka).

AHanu3 NpakTHYECKUX
CUTYaIuii, B KOTOPBIX
MMPOABJIACTCA HCﬁCTBI/IG CHJIBI
ynpyrocta (yIpyrocTth Msua,
KPOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 cutyanui, CBsI3aHHBIX C
SIBIICHUEM

TATOTCHHA.

OO0BsicHEeHHE OpOUTAITBEHOTO
JIBUKCHHSI TIIAHET

C UCTOJIb30BAHUEM SIBJICHUS
TATOTCHHA U 3aKOHA

MHEPLUH.

N3mepenue Beca Tena ¢
MTOMOIIIBIO TMHAMOMETPA.
ObocHOBaHKE 3TOTO CIOCO0a
HU3MEPEHMS.

AHanmu3 1 MOJCITUPOBAHUE
SIBIICHUS] HEBECOMOCTH.

bubnmorexa LIOK
https://m.edsoo.ru/7f416194
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Hroro no pazneny

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

Hasnenue. [lepenaya
4.1 naBieHus TBEPABIMU
TeJIaMU, )KUJKOCTSIMU U

21

3

OKcNeprUMEeHTalbHOE MOTy4YeHUe
MpaBuia

CJIOXKEHMSI CHJI, HAIIPABJICHHBIX
BJIOJIb OJHOU MPSIMOiA.
Omnpenenenre BEINYUHbI
PaBHOACHCTBYIOIICH CHJI.
N3yuenue cuiibl TpeHUs
CKOJIBKEHUS U CHJIBI

TPEHMS ITOKOSL.
Hccnenosanne 3aBUCUMOCTH
CHUJIBI TPCHUA
OTCHHBIH&BHCHHHIICBOﬁCTB
TpyLuXCs

MIOBEPXHOCTEH.

AHanu3 NpakTU4ecKux
CUTYalHH, B KOTOPBIX
MPOSIBIISICTCS ACHCTBUE CHIIBI
TpeHUs,

UCTIONIB3YIOTCS CIIOCOOBI €€
YMEHBIICHUS WU
YBCINYCHUSA (KaTaHI/Ie Ha JbDKax,
KOHBKax,

TOPMOXKEHHE aBTOMOOMII,
HCTIOJIb30BaHHE
NOJUIMITHUKOB, ITIJITaBaHNUEC
BOJHBIX )KUBOTHBIX

u 11p.). Pemenue 3agau c
WCTIOJIb30BaHUEM

dbopmyi 115t pacuéra CHIIbI
TSAKECTH, CUIIBI

YOPYTOCTH, CHJIBI TPEHHUS

AHanu3 1 00bSCHEHHE OTIBITOB U
MMPAKTHUYCCKUX
CUTYyallUM, B KOTOPBIX

but6mmorekxa [IOK
https://m.edsoo.ru/7f416194
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razamMmn

MPOSIBIISICTCS CHIIa
JIaBJICHUSL.

ObocHoBaHME C1IOCOO0B
YMEHBIICHUS U
YBEITUYCHHSI JaBJICHHUS.
N3yuenue 3aBucuMoCTr
JIaBJICHUS ra3a

0T 00bEMa U TeMIIEPaTyPBhI.
W3zyuyenne ocobeHHOCTEH
nepeaayy AaBJIeHUs
TBEPABIMU TEJIAMHU, )KUIAKOCTAMHU
Y ra3zamH.

O06ocHOBaHHE PE3yIHTATOB
OTIBITOB

0COOCHHOCTSIMU CTPOCHHUSI
BEILIECTBA B TBEPAOM,
JKUIKOM U Ta3000pa3HOM
COCTOAHUAX.
DKCHepUMEHTAIILHOE
JIOKa3aTeJIbCTBO 3aKOHA
[Tackass.

Pemenue 3ana4 Ha pacuér
JlaBJICHUsI TBEPIOro Tena

4.2

Z[aBJICHI/IC KHUAKOCTHU

HccnegoBanne 3aBUCHMOCTH
JIABJICHUSI XKHIKOCTH OT MITyOUHBI
MOTPYKEHHSI U TUIOTHOCTH
JKHAJIKOCTH.

Hab6mnronenue n 00bsICHEHHE
THJIPOCTATHYECKOTO
rapajiokca Ha OCHOBE 3aKOHa
ITackans.

Nzydenune coobmarommxcs
COCY/IOB.

Pewenue 3anau Ha pacuér
JIABJICHUS KUIKOCTH.
OOBsiICHEHUE TPHUHITUITA
JIEHUCTBUSA

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
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THJIPaBIMYECKOTO Mpecca,
[THEBMATHYECKHUX

MAIIIHH.

Anann3 1 00bsICHEHHE
MPAaKTHYCCKUX CUTYAIHi,
JIEMOHCTPHUPYIOIIHX MTPOSBICHUE
TaBIIEHUS

JKMJIKOCTH U 3aKoHa Ilackans,
HaTnpuMmep

MPOIIECCOB B OpraHu3Me Mpu
rJ1yOOKOBOTHOM

HI)IpHHI/II/I

4.3

4.4

ATMoOcdepHOe 1aBIeHHE

JleicTBHE KUAKOCTH U

DKCHepUMEHTAIILHOE
oOHapyXeHHe

aTMoc(epHOro JaBIICHUSI.
Ananu3 1 00BbsICHEHHE OTIBITOB U
[IPAaKTUYECKUX CUTYaLUH,
CBA3aHHBIX C IEHCTBUEM
aTMOC(EpPHOTo 1aBJICHHUSI.
OOBsICHEHNE CYIIECTBOBAHUS
aTmochepsr

Ha 3emJie 1 HeKOTOPBIX IUIaHEeTax
ni eé

OTCYTCTBHS Ha JIPYTUX IIaHETaX
u Jlyne.

OOBbsicCHEHNE U3MEHEHHS
TUIOTHOCTH aTMoc(hepsbl

C BBICOTOW M 3aBUCUMOCTHU
aTMoc(epHOro

JIABJICHUSI OT BBICOTHL.

Pemenue 3agay Ha pacuér
aTMoc(epHOro

JIABJICHUS.

N3yuenue ycrpoiictea
OapomeTrpa-aHepouaa
DKCIIEpUMEHTAIBHOE
oOHapyKeHHE IeHCTBUS

bu6nmnorexa LIOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
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rasa Ha HOTPYKEHHOE B
HHUX TCJIO

JKUJIKOCTH U rasa Ha
MOTPYKEHHOE B HUX TEJIO.
Omnpenenenre BHITAIKUBAIOMICH
CUJIBL,

JIEUCTBYIOIIEH Ha TEIo,
MIOrPYKEHHOE

B KUJKOCTb.

[IpoBenenue u o0CyxIeHUC
OTIBITOB,

JIEMOHCTPUPYIOIINX
3aBUCUMOCTD

BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIOLIEH Ha TEJIO

B JKHJKOCTH, OT 00bEMa
HOTpyKEHHOU

B KUJKOCTb YaCTH TENA U OT
IJIOTHOCTHU

SKUJIKOCTH.

[TpoBepka HE3aBUCUMOCTH
BBITAJIKABAIOLIEH

CHUJIbI, ICCTBYIOIIEH Ha TEJIO B
KHUIKOCTH,

OT Macchl TeJna.

UccnenoBanue 3aBUCUMOCTH
Beca TeJia B BOJIE OT 00béMa
MOTPYKEHHOU B )KUJIKOCThH YacTH
Tena.

Peuienue 3aj1a4 Ha npuMeHEHUE
3aK0OHa

Apxumena U yclIOBHUS IIJIaBaHUS
Tell.

KoHncrpynpoBanue apeomerpa
Wi

KOHCTPYUPOBAHUE JIOAKU U
onpejieieHue e
Ipy30101bEMHOCTH

https://m.edsoo0.ru/7f416194

Hroro no pazneny
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Pa3znea S. Pa6ora u MOIIHOCTH. JHEePrust

5.1

Pabora 1 MoIIIHOCTH

OKcnepruMeHTalbHOE
onpezeneHue

MEXaHUUYECKON paboThI CHIIBI
TAKECTH

MIpY MAJEHUU TeNla U CHUIIBI
TpEHUs

IIPY PaBHOMEPHOM
NepeMelIeHNH Tena

10 TOPU3OHTAIILHOMN
MIOBEPXHOCTH.

Pacuér momHocTH, pa3BuBaeMoil
IIpU OAbEME

T10 JIECTHHLIE.

Pemenue 3anay Ha pacuér
MeXaHUUECKOU paboThI

Y MOIIHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/7f416194

5.2

[TpocTeie MexaHU3MBI

Omnpeienenye BRIUTPHIIIA B CHIIE
MIPOCTHIX

MEXaHU3MOB Ha NpUMepe
pBIyara, HOJABHYKHOTO U
HETIOABMKHOTO OJIOKOB,
HaKJIOHHOM IJIOCKOCTH.
Hccenenosanue ycioBus
paBHOBECHs pbluara.
OOHapyskeHHe CBOWCTB ITPOCTHIX
MEXaHU3MOB

B PAa3IMYHBIX HHCTPYMEHTAX U
MPUCTIOCOOICHUSX,
UCTIOJIb3YEMBIX B OBITY U
TEXHHKE, a TAKKe

B )KMBBIX OpraHU3Max.
OKCHEpUMEHTAIIBHOE
JI0Ka3aTesIbCTBO PABEHCTBA
paboT pu NpUMEHEHUU
MIPOCTBIX MEXaHU3MOB.

bubmmoteka IIOK
https://m.edsoo.ru/7f416194
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Onpenenenue KIIJ| nakmonHoi

IJIOCKOCTH.

Pemienue 3a1au Ha MpUMeHEHUE
MpaBwiIa

paBHOBECHS pblYyara M Ha pacuér
KILJ

5.3

Mexannyeckast SJHeprus 4 1 1

OKcnepruMeHTalbHOe
onpezeNeHNue H3MEHEHUS
KUHETUYECKOU U ITOTEHIINAILHOU
SHEPrUu TeNa MpU €ro
CKATBIBaHWUH 10 HAKJIOHHOM
IJIOCKOCTH.
DopMyIMpPOBAHUE HA OCHOBE
WCCIIETOBAHUSA

3aKOHA COXPaHEHUs
MEXaHUYECKOU SHEPTUH.
O0cyKaeHNE TPaHUIL
MPUMEHUMOCTH 3aKOHA
COXPAaHEHUs YHEPIUU.
Pemenne 3anau ¢
WCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs] DHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/7f416194

Hroro nio pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME
8 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
e HaumeHoBaHue Iliianupyembie 00pa3oBaTe/ibHbIE (wnbpoBbIe)
W pa3iesioB U TeM Beero Kontposbnubie IIpakTuueckue pe3yJIbTaThl H3YYCHHS pa3jgeia 00pa3oBaTe/bHbIE
nporpaMmmel padoThI padoThI (1MuHOCTHBIE,
pecypchl
MeTanpeaMeTHbIe, MPeIMeTHbIE)
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Pa3pgen 1. TensioBbIe sIBJICHUS

1.1

Crpoenue u
CBOICTBA BelIeCTBa

Habmtonenue n uHTEpIIpeTaNns OMBITOB,
CBUJICTENBCTBYIOIIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHH BEILECTBA:
OTIBITHI C PACTBOPEHUEM Pa3IHYHBIX
BeIIECTB B Bojie. Penenue 3agad o
OLIEHMBAHUIO KOJIMYECTBA aTOMOB MJIH
MOJIEKYJ B €AMHUIIE 00bEMA BEIIECTBA.
Amnanus TekcTa APEBHUX aTOMUCTOB
(mammpumep, PpparmenTta nosmsl JIykpenus
«O mpupoie Bemeh») ¢ H3I0KEHUEM
000CHOBaHUI aTOMHOM TUIOTE3bI
(cmbIcnoBoe yTeHue). OeHka
yOeIUTETFHOCTH 3TUX 000CHOBaHHUH.
OO0OBscHeHUEe OPOYHOBCKOTO JIBHXKCHHUS,
siBIIeHHs AU QY3UH U pa3nunanii Mexmy
HUMH Ha OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH
cTpoenus BeniectBa. OObsiICHEHUE
OCHOBHBIX Pa3jIM4YHid B CTPOCHHUU Ta30B,
XKHUJIKOCTEH U TBEPABIX TET C
UCII0JIB30BAaHUEM II0JIOKEHUIN
MOJIEKYJISIPHOKHHETUIECKON TEOpUU
cTpoeHus BeuiecTna. [IpoBenenne onsIToB
10 BHIPAIIMBAHHIO KPUCTAIIOB
IIOBApPEHHOM COJIA WM caxapa.
[IpoBenenue n 0ObsCHEHUE ONBITOB,
JEMOHCTPHUPYIOLINX KAITWIUISIPHBIE
SIBJICHUS U SIBJICHHUC CMAa4YHBaHUS.
OO0BbsacHeHUE POITU KaMUISIPHBIX SIBICHUH
JUIs1 IOCTYIUIEHHS BOJIBI B OPTaHU3M
pactennii. HabGnronenuve, mpoBeneHue u
00BSICHEHHE OTIBITOB MO HAOIIOICHHUIO
TETJIOBOTO PaCUIMPEHHUS Ta30B,
XKHUIKOCTeH 1 TBEPABIX Ted. OObsicCHEHUE
COXpaHeHUs1 00bEMa TBEPIBIX TET,
TEKy4YeCTH KUAKOCTH (B TOM YHUCIIE,

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
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1.2

TenuoBsle poLecchl

21

pa3HULBI B TEKYYECTH JJI Pa3HbIX
XKUAKOCTEH), 1aBieHus rasa. [Iposenenue
OIBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro
00BEMaA U HATPEBAHUSI WU OXJIKICHUS, U
HX 00BbSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYeHUs. AHAINU3
MPAaKTUYECKUX CUTYalIHi, CBA3aHHBIX CO
CBOWCTBaMH ra30B, )KMIKOCTEN U TBEPABIX
Ten

ObocHoBaHKE IPaBUII U3MEPEHUS
temreparypsl. CpaBHEHHE Pa3IUIHbIX
CHOCO00B U3MEPEHHUS M LKAl
temnepatypsl. Habmonenne u
00BSICHEHHE OIIBITOB, AEMOHCTPUPYIOILUX
U3MEHEHUE BHYTPEHHEH SHEPTUH Tena B
pe3yJbTaTe Teronepeaadn u padoTel
BHewHuX cuil. Habmronenue u
00BsICHEHHE OTIBITOB, O0CYX/ICHUE
IIPAKTUYECKUX CUTYaLUH,
JEMOHCTPHUPYIOLINX Pa3JInYHbIC BUJIBI
TEIUIONEPEaayy: TeIIONPOBOJHOCTD,
KOHBEKIIHIO, m3Ny4deHue. VccnemnoBanne
SIBJICHUS TETUIOOOMEHA MPH CMEITUBAHUT
XOJIOJTHOMU W ropstuet Boabl. HaOmonenue
YCTAaHOBJICHUS TEIUIOBOTO PAaBHOBECHS
MEXK]ly TOpSAYEN U XOJIOJHOU BOJIOM.
Omnpenenenue (M3MEpeHNE) KOIUIECTBA
TETJIOTHI, TIOYYEHHOTO BOJIOH MpH
TEII000OMEHE C HarpeThIM
METaJUINYECKUM LUIHHAPOM.
Omnpenenenue (M3MepeHNE) yIEIbHON
TEIIOEMKOCTH BellecTBa. Pemenue 3amay,
CBSI3aHHBIX C BBIYMCIICHHEM KOJIMYECTBA
TEIJIOTHI ¥ TETUIOEMKOCTH NIPU
TeriooOMeHe. AHAIN3 CUTYyalui
IIPAKTUYECKOr0 UCIIOJIb30BaHUS TETJIOBBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
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CBOWCTB BEIIECTB U MaTCPHAJIOB,
HaIpuMep, B LEJSIX YJHEProcOePeIKESHUS:
TETTOU30JIAIHS, DHEProcoeperaroIme
KPBIIIHA, ePMOAKKYMYJIATOPHI U T. II.
HaGuroienue sBiieHui ucriapeHus u
KoHieHcanuu. VccnenoBanue mporecca
WCTIAPEHHUS PA3THYHBIX KUIKOCTEH.
OOBscHEHUE SIBIICHUI HCTIAPCHUS U
KOH/ICHCALIMH HA OCHOBE aTOMHO-
MOJIeKyJIsIpHOTO yueHus. Habmronenue u
00BsICHEHHE TIPOIIECCa KUTICHHS, B TOM
YHUCJIC 3aBUCUMOCTH TEMIICPATYPHI
KHIIeHUs OT AaBieHus. OnpeaencHue
(M3MepeHne) OTHOCUTENFHON BIaKHOCTH
Bo3ayxa. Habmronenue mpomecca
IUTABJICHUS KPUCTAJUTHYECKOTO BEIIECCTBA,
Hanpumep, Jbaa. CpaBHEHHE MPOIIECCOB
IJIaBJICHUSA KPUCTAJUIMYCCKUX TCIT U
pasMsrdeHus IpH HarpeBaHUN aMOpPQHBIX

tei1. OnpeneneHue (M3MepeHue) yaeabHOH

TETUIOTHI TUIABJICHUS Jibaa. OObsICHEHNE
ABJICHUH MJIABICHUS U KPUCTAITU3AIIUN
Ha OCHOBE aTOMHOMOJIEKYJISIPHOT'O
yuenus1. Pemenne 3a1ad, CBSI3aHHBIX C
BBIUMCIIEHHEM KOJIMYECTBA TEIJIOTHI B
npolieccax TeIulonepeiadu npu
IUTaBJICHUU U KPUCTAIIM3aLNH,
WCTIApPEHNH M KOHACHCAIINU. AHAIN3
CUTYaIMi MPaKTHIECKOTO MPUMEHEHHS
SIBJICHUH MJIaBIEHUS U KPUCTAJITN3aLUH,
HaIpUMep, MOJIyYEHUE CBEPXUUCTBIX
MaTepHaJIoB, COJIEBAs IPeJKa U JIp.
Amnanu3 paboTbl 1 00BSICHEHNE IPUHLIUTIA
JEHCTBUSI TEIUIOBOTO IBUTATEISL.
Brruncnenne konmyecTBa TEIUIOTHI,
BBIIETISIOIIETOCS IIPH CTOPaHUN
pa3nuyYHBIX BUAOB ToruBa, U KIT/I

36




Hroro no pazneny

Pa3znen 2. 3J1eRTpnqec1me M MAaTHUTHBIC SIBJICHUSA

2.1

DNEeKTpUYECKUE
3apsbl. 3apsHKEHHbBIE
TeJa U UX
B3aMMO/ICHCTBUE

28

neurareis. O0CyXICHUE 3KOTOTHISCKUX
MOCJIEICTBUM HUCIIONB30BAHUS ABUTATENCH
BHYTPEHHETO CTOpPaHUsI, TETUIOBBIX H
TUJIPOIJICKTPOCTAHITU I

HaGuroienue v mpoBeICHHE OIBITOB TI0
SIEKTPHU3ALUHU TN MPU CONPUKOCHOBEHUU
n uHaykueit. Habmonenne n
00BsACHEHHE B3aUMOIEHCTBHUSA
OJHOUMEHHO U Pa3HOUMEHHO
3apsoKeHHBIX Tel. OOBICHEHNE TPUHIINTIA
neiictust anekTpockomna. OObsICHEHNE
SIBIICHUM 2JIEKTPU3aLUU IIPU
CONPUKOCHOBEHUU TEJ U UHAYKUHEN C
HCIIOIB30BaHUEM 3HAHUN O HOCHTEISX
ANEKTPUIECKHX 3aPSIIOB B BEII[ECTBE.
PacrniosnaBanne v 00BSICHEHNE SIBJICHUAM
AIEKTPU3AIIMHU B TIOBCEIHEBHOM KU3HU.
HaGmronenue 1 0ObSICHEHHE OIBITOB,
WUTIOCTPUPYIONINX 3aKOH COXPaHEHUS
3JeKTpUIecKoro 3apsiaa. Habmronenne
OTIBITOB TT0 MOJICTTMPOBAHUIO CHIIOBBIX
JIMHUH 3JIEKTPUYECKOTO TIOJIS.
HccnenoBanue AeHCTBUS JIEKTPUUECKOTO
TTOJISI HA TIPOBOJHHUKH W JUAJICKTPUKH

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

2.2

TlocTostHHBIH
AIEKTPUUECKUN TOK

20

HaGmoienne pa3inuyHbIX BUIOB JIEHCTBUS
ANEKTPUIECKOT0 TOKA U OOHApPYKEHUE
3THUX BHJOB JIEHICTBUS B IIOBCEIHEBHOMN
sxk3HU. HaOmroieHre BO3SHUKHOBEHUSA
ra30BOI0 pa3psijia U ANEKTPUUECKOro TOKa
B kuakocty COOpKa U UCITBLITAHHE
AJIEKTPUIECKON LTI MTOCTOSIHHOTO TOKA.
M3mepenue cuiibl TOKa aMIIEPMETPOM.
M3mepenue 3eKTpUIeCcKOro Hanps>KeHus
BoabTMETpOM. [IpoBeneHne u oObsICHEHNE

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
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OTIBITOB, AEMOHCTPUPYIOIINX
3aBUCHMOCTb 3JIEKTPUIECKOTO
COIIPOTHUBIICHUS IPOBOAHUKA OT €r0
JUIMHBI, IJI0IIAAH HONEPEYHOrO CCUCHUS U
Matepuaia. McciegoBanue 3aBUCIMOCTH
CHJIBI TOKA, IPOTEKAIOLIETO Yepe3
PE3UCTOP, OT CONPOTHBICHUS PE3UCTOPA U
HanpspbkeHus Ha pesucrope. IIpoBepka
MIpaBUJIa CIIOKEHUS HapsKEHUH MpH
[IOCTIEI0BATEIbHOM COCIMHEHUH IBYX
pe3uctopos. [IpoBepka npaBuia Jis CUIIbI
TOKa MPH MapaieIbHOM COeTUHEHUH
PE3UCTOPOB. AHANIU3 CUTYALIU
[IOCJIEI0BATENIFHOTO U MapaJlIeIbHOTO
COEIMHEHHMSI TPOBOTHUKOB B IOMAIIHUX
NIEKTPUYECKUX ceTsX. Pemenue 3agau ¢
HCHONb30BaHKeM 3aKoHa Oma 1 hopmyn
pacuéra 3JIEKTPUUECKOTO COMTPOTUBIEHUS
IIPU TOCTIEI0BATENILHOM U TapalIeIbHOM
COEMHEHHH NPOBOAHMKOB. Onpenenenue
PabOThI AIEKTPHUUECKOTO TOKA,
MIPOTEKAIOIIETO Yepe3 PE3UCTOP.
Omnpenenenne MOLITHOCTH HIEKTPUIECKOTO
TOKa, BBIZICISIEMOI Ha pe3ucTope.
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA
yepes JaMII0UKy OT HapsHKEHHs Ha Hell.
Onpenenenne KITJ[ HarpesaTens.
Hccnenosanne mpeodpa3oBaHus SHEPTHH
IIPH TOABEME TPY3a DIIEKTPOJBUTATEIIEM.
OOBsicHeHnE yCTPOMCTBA U IPUHIHIIA
JEHCTBHS JOMALTHUX
3EKTPOHATPEBATENBHBIX TPUOOPOB.
OOBsicHeHnE IPUYHH KOPOTKOTO
3aMBIKaHUS ¥ MIPUHIMIIA 1eHCTBUS
IJIJABKUX IIpefoxpanureneil. Pemenne
3a/1a4 ¢ UCTIOJIH30BAHUEM 3aKOHA
[xoyns—Jlenna
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2.3

MarauTHBIE SBICHUS

6

1.5

HccnenoBanne MarHUTHOTO
B3aMMOJEMCTBHS OCTOSTHHBIX MAarHUTOB.
W3y4ueHne MarHUTHOTO MOJIS TOCTOSTHHBIX
MarHuTOB NIPU UX 00BETUHEHUH U
pasnenenuu. MccnenoBanue MarHUTHOTO
B3aMMOJEHCTBHS OCTOSTHHBIX MarHATOB.
W3y4ueHne MarHUTHOTO MOJIS TOCTOSTHHBIX
MarHuTOB TPU UX 00BETUHEHUH U
pasnenenuu. [IpoBeneHue ONBITOB MO
BH3yaJIM3alMH MOJIS OCTOSTHHBIX
MarautoB. M3ydenue siBneHus
HaMarHWYMBaHUA BEIIECTBA.
Hccnenoanue nelcTBUS 3JIEKTPUUECKOTO
TOKAa Ha MarHUTHYIO CTPEIIKY.
[IpoBeneHme onbITOB, AEMOHCTPUPYIOIINX
3aBUCHMOCTbD CHJIBI B3aUMOJICHCTBHS
KaTyIIKH ¢ TOKOM U MarHUTa OT CHJIBI U
HaIpaBJIeHMs TOKa B KaTyIIKe. AHAIN3
CUTYaIMI MPaKTHYECKOTO MPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPONCTBAX,
MIPOMBIIIUIEHHOCTH, METUIIVHE).
W3ydeHne nelicTBUS MarHUTHOTO MOJIS HA
MIPOBOJHHUK C TOKOM. M3yuenue neiicTeus
anextpoasurates. U3mepenne KI1J]
3JIEKTPOJIBUTaTEIbHON YCTAHOBKH.
PacnioznaBaHue 1 aHaU3 pa3In4IHbIX
MPUMEHEHUN BJIEKTPOJBUTaTENEH
(TpancnopT, OBITOBBIE YCTPOWCTBA H 1Ip.)

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

2.4

DneKTpoMarHuTHas
WHIYKIUS

Hroro no pazneny

Pe3epBHOE Bpemst

37

OmBITHI O HUCCICIOBAaHUIO ABJICHUSA
SHCKTPOMaFHHTHOﬁ HUHAYKIUU:
HUCCIICAOBAHUC W3MCHCHMUI 3HAUCHHS U
HaIrpaBJICHUA MHAYKIITUOHHOT'O TOKa

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
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OBIIEE KOJIMYECTBO
YACOB I10 68 3
I[TPOTPAMME

9 KVIACC

145

KoanuecTBo 4acoB

HaumenoBanue
pa3aesioB U TeM
NporpamMmbl

KoHnTpoJbHbie

/
i padoThI

Bcero

IIpakTHYeckue
padoThI

Ilnanupyembie o0pa3oBaTesibHbIE
pe3yJbTaThl U3YyYeHHUs pa3jiesa
(IMYHOCTHBIE,
MeTanpeaMeTHbIe, peIMeTHbIEe)

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3zgen 1. Mexann4deckue siBJICHUA

Mexanundeckoe
1.1  aBMKEHHE U CIIOCOOBI 10
€ro OIMMCAHUs

AHanu3 u 00CyKJIeHUE Pa3InIHBIX
MIPUMEPOB MEXaHUYECKOTO ABHKECHHUSI.
OO6cy>xaeHue rpaHuLl IPUMEHUMOCTH
MOJIENTN «MaTepUaIbHAs TOUKa.
Onwucanne MEXaHMYECKOTO JIBUYKCHUS
pa3TUYHBIMHE crioco0aMu (ypaBHEHHE,
tabnuia, rpaduk). AHaIU3 )KU3HCHHBIX
CUTYyallni, B KOTOPBIX MPOSBIISIETCS
OTHOCUTEIBHOCTh MEXaHHUYECKOTO
nBwkeHus. HaGmonenne
MEXaHMYECKOTO JIBH)KCHUS Tella
OTHOCHUTEIILHO Pa3HBIX TEJN OTCUETA.
CpaBHeHuMe ITyTel U TPaeKTOPHIA
JBYKEHHSI OJTHOTO M TOTO JKE Teja
OTHOCHUTEILHO Pa3HbIX TEN OTCUETA.
Amnanm3 tekcra ["amunes 00
OTHOCUTEILHOCTH JIBHXKCHUS;
BBITIOJIHEHHE 33/IaHUH 10 TEKCTY
(cmbIciioBoe uTeHne). OrnpeneneHre
CpeaHel CKOPOCTH CKOJIBbKEeHHUs OpycKa
WM JIBFDKCHHUS IApUKa TI0 HAKIIOHHON
IUTOCKOCTH. AHaJH3 U 00CYKIeHNE
CHoc000B NPUOTIKEHHOTO
oTpe/ieNIeHHsI MTHOBEHHOW CKOPOCTH.
Omnpenenenue CKOPOCTH paBHOMEPHOTO

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a4a6
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JBIDKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN SJIEKTPHUUECKOTO aBTOMOOWIIS U
T. 11.). Onpenenenne myTH, MPOHICHHOTO
3a JaHHBIA IPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 1o rpaduKy
3aBUCHUMOCTH IIyTH PABHOMEPHOTO
IBWOKEHHS OT BpeMeHH. O0cyxIeHne
BO3MOYKHBIX PUHIIUIIOB JCHCTBHS
pUOOPOB, U3MEPSIOLINX CKOPOCTh
(cimmomeTpoB). Berancnenve mytu u
CKOPOCTH IIPHU PaBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JBHXXCHUU TEJ1a.
OnpezaeneHye NPOUIEHHOrO MyTH U
YCKOPEHUS IBM)KEHUS TeJa 10 rpaduky
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O MPSIMOTIMHEHHOTO
IBIDKEHHS Tena oT BpemeHH. [Iposepka
TUIOTE3bI: €CIIH NIPU PAaBHOYCKOPEHHOM
JBIDKEHUN 0e3 Ha4allbHON CKOPOCTH
ITyTH OTHOCSTCS KaK psAJ HEUETHBIX
YKCeN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHU OJUHAKOBBI.
Omnpenenenue yCKOpEeHUs Tesa Ipu
PaBHOYCKOPEHHOM JIBU)KEHHUH T10
HaKJIOHHOM mtockoctu. M3mepenue
NepuoJia U 9aCTOTHI OOpalIeHus Tena 1o
okpy>kHocTH. OnpenesieHre CKOPOCTH
PAaBHOMEPHOT'O JABMKCHUSA TEJIa 110
OKpY’KHOCTH. Pemienne 3a1ad Ha
orpejiesieHe KHHEMaTHUECKIX
XapaKTepUCTUK MEXaHHYECKOTO
JABWKCHUA Pa3/IMYHBIX BUIOB.
PacnioznaBanue u npubmmkEHHOE
OTMCaHNE Pa3IMYHbIX BUJIOB
MCXaHUYCCKOI'O ABMKCHUSA B IPUPOAEC 1
TeXHHKe (Ha MpuMepax cBOOOIHO
MaJaIOUINX TEJN, IBUKECHUS )KUBOTHBIX,
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HG6GCHI>IX TCII, TpaHCHOpTHI:IX Cpe):[CTB
u JIp.)

1.2 BsaumopelicTBue TENI

20

Habmtonenue n 06cyxeHNE OTIBITOB C
IBIKCHUEM TeJla TIPYU YMEHBIIICHUH
BITUSTHUSL IPYTHX TEJ, MPETISITCTBYIOIINX
JBUOKCHHIO. AHam3 Texcta ["anmest ¢
OIMKMCaHUEM MBICJICHHOTO SKCIICPUMCHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITOJTHCHUE 3aJ]aHUN TI0 TEKCTY
(cMbicoBoe uTeHue). OOCyXICHUE
BO3MO>KHOCTH BBITIOJTHEHHS 3aKOHA
WHEPIUY B Pa3IMIHBIX CUCTEMaX
orcuéra. Habnronenue u obcyxaeHue
MEXaHWYECKUX SBIICHHIA,
MIPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JIBM)KEHUH OTHOCUTEIILHO
kabuHeTa pmsuku. [eiicTBus ¢
BEKTOPAMH CHII: BEITIOJTHEHUE 3aJaHUN
0 CJIOKCHHIO U BEIYUTAHHIO BEKTOPOB.
Habmronenue w/vinm npoBeaeHue
OTIBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTH YCKOPEHUS Tella OT
MIPUIOKEHHON K HEMY CHJIBI U MacChl
Tena. AHaIIM3 B OOBSICHEHHE SBIICHHM C
HCITOJIb30BAaHUEM BTOPOTO 3aKOHA
Herotona. Pemienue 3ana4 ¢
HCIIOJIb30BAHUEM BTOPOTO 3aKOHA
HrloToHa 1 TipaBHiIa CIIOKEHUSI CHJL.
Onpenenenne xECTKOCTU NPYKUHBL.
AHanu3 cuTyanui, B KOTOPbIX
HaOJIOJIAIOTCS yIpyrue Aegopmaiuu, u
X OOBSICHEHUE C UCTIOIH30BAHUEM
3akoHa ['yka. Pemienue 3aau ¢
HCIIONIb30BaHUEM 3aKoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHHS CKOJIBKEHUS OT CHJIIBI

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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1.3  3axoHbI coXpaHeHUs

10

HOpMAaJIBHOTO JaBieHus. O0CykIeHue
Pe3yJIbTaTOB UCCIICIOBAHUS.
Ompenenenre kKo3hOUIMEHTA TPCHUS
CKONBXKeHUs. VI3MepeHne CHITbI TPeHHS
nokosi. Pemenune 3agau c
WCTIONTE30BaHUEM (DOPMYITBI IS CHITBI
TPEHUS CKOJNBKEHSI. AHAIN3 JBYKECHUS
TEJ TOJILKO MO/ ICHCTBUEM CHIIBI
TSKECTH — CBOOOHOTO TTaJICHYSI.
OOBsAcHEHNE HE3aBICUMOCTH yYCKOPEHHS
CBOOOJIHOTO MaJICHHS OT MACChI TEJa.
OHeHKa BCJIMYHHBI CHUJIbI TAT'OTCHUA,
JEUCTBYIOLIEH MEXIY ABYMs T€IaMU
(mnst pa3HBIX Macc). AHAITU3 IBIDKEHUS
HeOEeCHBIX TeJI N0 AEHCTBUEM CHUIIBI
TATOTEHUS (C UCTIOH30BAHUEM
JIOTIOJTHATENBHBIX UCTOYHUKOB
uHdopmarun). Pemenue 3anad c
UCIOJIb30BAaHUEM 3aKOHA BCEMHUPHOTO
TATOTEHUS U (POPMYIIBI TS pacuéTa
CHIIBI TSOKECTH. AHAIIN3 OpUT'MHAJIBHOI'O
TCKCTA, OIMMCBIBAIOUICTO IMTPOABJIICHUA
3aKOHA BCEMUPHOTO TATOTEHUS;
BBITIOJTHEHHE 33JJaHHH 10 TEKCTY
(cMbicioBoe utenue). Habmoaenue u
00CYKJICHHE OIBITOB M0 U3MECHEHHUIO
Beca Tella P YCKOPEHHOM JIBUKCHHU.
AHanmu3 yCJIOBUIA BOSHUKHOBEHUS
HEBECOMOCTH H Ieperpy3ku. Perenue
3aJla4 Ha OIpeJIeICHNE Beca Teja B
Pa3IUYHBIX YCIOBUAX. AHAIN3 CHJI,
JICUCTBYIOIIIMX Ha TENO, MOKOSIIIEeCs Ha
orope. OnpesienieHue EHTPa THKECTH
Pa3IUYHBIX Tel

Habmonenue u 00Cy»KIeHHE OTBITOB,

JIEMOHCTPHUPYIOIINX TIepenaqy
HAMITYJIbCA PY B3aUMOJICHCTBUH Te,

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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3aKOH COXPaHEHUS UMITYJIbCa IpU
a0COIOTHO YIPYIOM M HEYIIPYTOM
B3aMIMOZCHCTBAN Tell. AHAIN3 CUTyalni
B OKPY’KaIOIIEH XKU3HHU C
HCIIOJIb30BAaHUEM 3aKOHA COXPaHEHUS
nMITynsca. PacriozHaBaHue sIBICHUS
PEaKTUBHOIO JBWKECHHUS B IPUPOJE U
TexHuke. [IpuMmenenue 3akoHa
COXpPaHEHUs UMITyJIbca I pacuéra
pe3yIbTaTOB B3aUMOJCHCTBUS Tel (Ha
puMepax HeyImpyroro
B3aUMO/IEUCTBUS, YIPYTOTO
LIEHTPAJIbHOIO B3aHMOJEHCTBHS IBYX
OJIMHAKOBBIX T€J, OHO U3 KOTOPBIX
HENOJBMXHO). Perienue 3amau c
HCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS
umnynsca. Onpeznenenne padboThl CHIIBL
YIPYTOCTH IIPU OABEME I'Py3a €
WCTIOJIb30BaHUEM HEMOJBHKHOTO U
MOJIBMXKHOTO OJI0KOB. M3Mepenue
MOIIHOCTU. U3MepeHne NoTeHInaIbHOU
SHEPTUM ynpyro aeGopMUpOBaHHON
NpyXHUHbI. MI3Mepenne KNHeTHIeCKon
SHEPTUM TeNa MO JUIMHE TOPMO3HOTO
MyTU. DKCIIEPUMEHTAIbHOE CPaBHEHHE
M3MEHEHUS MMOTeHIINAIbHON U
KUHETUYECKOU SHEPruid Tena npu
JBWYKEHUU TI0 HAKJIOHHOW TIOCKOCTH.
OKcrnepuMeHTaJIbHasI TPOBEPKa 3aKOHA
COXPAHEHUSI MEXaHUYECKON SHEPTrUu
pu cBOOOAHOM nageHun. Ilpumenenue
3aKOHA COXPaHEHUS] MEXaHUYECKOU
SHEPTUM JUIsl pacuéTa MOTEHINAIBHON U
KMHETUYECKOH 3Hepruil Tena. Pemenne
3a/1a4 ¢ UCTIOJIH30BAHUEM 3aKOHA
COXPaHEHHUSI MEXaHUYECKOH SHEPTUU
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Pa3zgen 2. MexaHn4decKHne KOJe0aHUA U BOJTHBI

Mexannueckue
2.1 7
KOJIeOaHus

Habmonenne konebanuii mox
JICHCTBHEM CHJI TSHKECTH U YIIPYTOCTH U
oOHapyXeHHE TOJJOOHBIX KOJICOaHUH B
OKpPY’KaroleM MUpe. AHAIU3
KoJeOaHuil rpy3a Ha HUTH U Ha
npyxune. OnpezeneHne 4acTOThI
KoJeOaHuil MaTeMaTHIECKOTO H
MIPYKUHHOTO MasTHUKOB. HaOnmronenne
1 00BSICHCHHUE SIBJIICHUS PE30HAHCA.
HccnenoBanne 3aBUCHMOCTH TIEpHOIa
KoJIeOaHUil MOABENIEHHOTO K HUTH Tpy3a
oT JuiuHBI HUTHU. 1IpoBepka
HE3aBUCHMOCTH MEPHOJIa KoJIeOaHuH
rpy3a, MOABEIIEHHOTO K JICHTE, OT
Macchl Tpy3a. Habmonenve u
00CYKJICHUE OIBITOB,
JIEMOHCTPHUPYIOIUX 3aBUCUMOCTh
reproa KoieOaHUH Py KHHHOTO
MasTHUKA OT MacChl Ipy3a H KECTKOCTU
npyxuHsl. [Ipumenenue
MaTeMaTHYECKOTO U NPYKHUHHOTO
MasTHUKOB B Ka4eCTBE MOJIEIEH JIIst
OIMCaHus KoJieOaHi B OKpYKatoleM
mupe. Pemenue 3anad, cBI3aHHBIX C
BBIYHCIICHHEM WIH OIIEHKOH YaCTOTHI
(mepuona) konebanuii Msmepenue
YCKOPEHHs CBOOOIHOTO TaJJeHUs

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Mexannueckne
BOJIHBL. 3BYK

OO06HapyXeHHUE 1 aHATTN3 BOJTHOBBIX
SIBIICHUH B OKPYIKAIOIIEM MHUPE.
Hab6monenue pacpoctpaneHus
MPOAOJIBHBIX U IMTOINIEPEYHBIX BOJIH (Ha
MOJIETN ) U OOHAPYKEHUE aHATOTHYHBIX
BHJIOB BOJIH B TIPHPO/Ie (3BYK, BOJIHBI Ha

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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BoJze). Beuucnenue 1iuHbI BOJTHEBI U
CKOPOCTH PaclpoCTpaHeHHsI 3BYKOBBIX
BOJIH. DKCIIEPUMEHTATHHOE
OIIpe/IeIeHHE TPAHHI] YaCTOTHI
CIIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
HaGmonenye 3aBHCUMOCTH BBICOTHI
3ByKa OT YacTOTHI (B TOM YHCIIE, C
HCTOJb30BaHUEM MY3bIKaTbHBIX
WHCTpYMeHTOB). Habmogenue un
0OBsICHEHHE SIBIICHUS aKyCTHYECKOTO
pe3oHaHca AHaIN3 OPUTHHAIBHOTO
TEKCTa, TOCBSIIEHHOTO UCIIOIB30BAHHIO
3ByKa (WJIH yIbTPa3ByKa) B TEXHUKE
(9X0JIOKaIMA, YIBTPa3BYK B MEAUIMHE U
TIp.); BBITIOJIHEHUE 33JIaHUN 10 TEKCTY
(CMBICTTOBOE UTCHHE)

Hroro no pasaceiny

15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ I10JI€ M 3JIEKTPOMATIrHUTHBIC BOJIHBI

3.1

QHCKTpOMaFHI/ITHOG
II0JIE U
QJICKTPOMArHuTHBIC
BOJIHbI

IToctpoenue paccyxaeHuH,
000CHOBBIBAIOIINX B3aNMOCBS3b
3JIEKTPUYECKOTO U MATHUTHOTO TIOJIEH.
OKCIEePUMEHTAIbHOE U3yYCHUE CBOMCTB
3JICKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
C TIOMOIIEI0 MOOMIIBHOTO TenedoHa).
AHau3 pEHTTCHOBCKUX CHUMKOB
YeJIOBEYECKOI0 OpraHnu3Ma. AHaIu3
TEKCTOB, OIUCHIBAIOIINX MPOSIBICHUS
ANIEKTPOMArHUTHOTO U3TYUYCHUS B
MIPUPOJIC: )KUBBIE OPTaHU3MBI,
H3JTydeHHUS] HEOSCHBIX Tel (CMBICIIOBOE
yTeHue). PacrmosHaBaHue v aHaIu3
Pa3IUYHBIX TPUMEHEHHIMA
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE.
W3yveHne BOTHOBBIX CBOMCTB CBETa.
Pernienue 3ama4 ¢ UCMOIL30BaHUEM

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
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(hopMyIt AJ1s CKOPOCTH
3NIEKTPOMATHUTHBIX BOJIH, IJTMHBI BOJTHBI
Y 9aCTOTHI CBETa

Hroro no pazneny
Pa3gen 4. CBeToBbI€ AIBJICHUSA

3aKoHbI
4.1 pacnpocTpaHeHuUs
cBeTa

JIMH3BI 1 OITHYECKHUE
npubopsI

HaGmronenue omnsIToB,
JIEMOHCTPUPYIOIIUX SIBICHUE
MPSMOJIMHEHHOTO PacpOCTPaHEHUS
cBeTa (BO3HUKHOBEHHE TCHU U
MIOJIyT€HN ), U X WHTEPIIPETAIHS C
HUCIIOJIB30BAHUEM ITOHATHS CBETOBOI'O
ny4a. OObSICHEHHE W MOJICTTHPOBAHNE
COJTHEYHOTO W JIYHHOTO 3aTMEHHIA.
Hccenenosanue 3aBUCUMOCTH yIJla
OTpPa)KEHUS CBETOBOTO JIy4a OT yIJjia
najaeHus. M3yueHue cBOMCTB
M300paXeHHs B TUIOCKOM 3epKale.
Hab6monenue u 00bSICHEHNE OIBITOB 110
MIOJTyYEHUI0 N300paKeHUH B BOTHYTOM U
BBINIYKIIOM 3epKkaiiax. HaOnronenne u
0O0BSICHEHHE OTIBITOB IO MPEJIOMJICHUIO
CBETa Ha TPAHUIIE PATMYHBIX Cpell, B
TOM YHCJIE ONBITOB C MOJHBIM
BHYTPEHHUM OTPaKEHUEM.
Hccenenosanue 3aBUCUMOCTH yIJla
MIPEIOMIICHUS OT YTJIa TaIeHUs
CBETOBOTO JIy4ya Ha FPAHULIEC «BO3AYX—
CcTeKIJI0». Pacrio3HaBanue sIBICHUMN
OTpPa)KEHUS U MPEIOMIICHUS CBETA B
IIOBCEIHCBHOM JKM3HU. AHAIU3 U
O6’I)$ICH€HI/IC SABJICHUA OIITUYCCKOI'O
mupaxa. Pemenue 3aznay c
HCIIOIb30BAHUEM 3aKOHOB OTPAKEHUS U
MIPETOMIICHUS CBETa

[Mony4yenue n3o0paskeHU C MOMOIIBIO
cobuparomeil ¥ pacCenBarOIICH JTNH3.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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Onpenenenne GOKYCHOTO PaCCTOSHUS U
ONTUYECCKOW CUITBI COOUPAFOIIEH JIMH3HI.
AHanu3 ycTpoicTBa U MpUHITUIIA
JEHCTBUS HEKOTOPHIX ONMTHICCKUX
puOOpoB: oToanmapara, MUKPOCKOTIA,
Teneckorna. M3ydenne moienu riiaza Kak
OIITHYECKOM CUCTEMBI. AHAIN3 SIBJICHUI
OJIN30PYKOCTH U TaIbHO30PKOCTH,
MIPUHIUIIA TEUCTBHUS OYKOB

HaGuonenue pasnoxeHus 0€0ro cBera
B criekTp. Habmonenne u o0bsicHeHNE
OTIBITOB IO MOJYYCHHUIO OENOro CBeTa

Pasnoxxenue 6enoro 3 TIPH CJIOKCHUH CBETA Pa3HBIX [[BETOB. bubnuorexa [JOK
CBETa B CIIEKTP IIpoBeneHue u 00OBCHEHHE ONMBITOB 10 | https://m.edsoo.ru/7f41a4a6
BOCIIPHSATHIO [[BETA IPEAMETOB IIPH HX
HAOJIF0JICHAN Yepe3 IBETOBbIC (QHIIBTPHI
(1IBETHBIE OYKH)
Hroro no paszneny 15

Pa3nea 5. KpanroBble AIBJICHUSA

5.1

5.2

Hcnyckanue u
MOTJIONEHIE CBETa 4
aTOMOM

CrtpoeHne aTOMHOTO
aapa

O6cyxnenue 1enu onbIToB Pesephopaa
I10 UCCJICJIOBAHUIO ATOMOB, BBIJIBIDKEHUE
TUTIOTE3 O BO3MOXKHBIX Pe3yJIbTaTax
OTIBITOB B 3aBHCUMOCTH OT
MIPE/IIO0JIaracMoro CTPOSHHUS aTOMOB,
(hopMynmpoBaHuE BBIBOJOB U3
pe3yibTaToB onbITOB. OOCYXKICHNE
MIPOTUBOPEYHH TUTAHETAPHON MOJIEIH
aToMa M OCHOBaHW 11 runote3sl bopa
0 CTaIlMOHAPHEIX OPOUTAX AIEKTPOHOB.
HabroieHue CIIONIHBIX U JIMHEHYAThIX
CIICKTPOB U3JIYUYCHHUS PA3THIHBIX
BemecTB. OOBSICHEHUE TMHEHUATHIX
CIIEKTPOB U3ITYYCHHS

O6cy>KaeHne BO3MOXKHBIX TUIIOTE3 O
MOJIEJIAX CTpoeHus supa. OnpeneseHue

bubmuorexa [JOK
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cocTaBa sijiep 1O 3aJaHHBIM MacCOBBIM U
3apSAOBBIM YUCJIaM U 110 TIOJIOKCHHUIO B
TIEPUOTUIECKON CUCTEME DIIEMEHTOB.
AHanmn3 U3MEHEHHS COCTaBa sipa M €ro
TIOJIOKCHUS B TICPUOTNICCKON CHCTEME
TIPH O-PaTOAKTHBHOCTH.
Hccnenoanue TPEKOB 0-9aCTHII ITO
rotoBbIM (otorpadusm. OOHapyKeHHe
Y U3MEPCHUE PATUAIIMOHHOTO (hOHA C
ITOMOIIIBIO TO3UMETPA, OI[EHKA €T
WHTEHCUBHOCTHU. AHAIINU3
OHOJIOTHYECKUX U3MEHEHHH,
MIPOUCXOSINNX MO ACHCTBUEM
PaAMOAKTUBHBIX H3ITYIECHUH.
Hcnonws3oBaHne paiuOaKTHBHBIX
H3JIy4CHHUI B METULIUHE

5.3 | Snepubie peakuu 7 1

Hroro no pazneny 17

Pemienue 3agay ¢ UCIOJIB30BaHUEM
3aKOHOB COXPaHEHHsI MaCCOBBIX U
3apsAOBBIX YHCET HA OTpeelIeHIe
Pe3yIBTATOB SIIEPHBIX PEAKITU; aHATHI3
BO3MOKHOCTH WJIM HEBO3MOKHOCTH
sinepHoi peakuuu. OLEHKa SHEPTUU
CBSI3U SIZIEP C UCIIOJIb30BAHHEM
dhopmyiiel DitHinTeitna. O0Cy)aeHUE
MIEPCIIEKTHB UCIIOb30BaHUS
YIIPABIISIEMOTO TEPMOSIIEPHOTO CHHTE3A.
OO6cyKaeHne MpenMyIiecTB 1
AKOJIOTHYECKUX MTPOOIIEM, CBSI3aHHBIX C
SIIEPHOM HEPreTUKOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Paznen 6. [ToBTOpHTEIbHO-00001IAI0IIHIT MOTYJIH

[ToBTOpEenue n
00001eHune

coJiep KaHus Kypca
¢u3uku 3a 7-9 knace

BrimonHenne yueOHbBIX 3aJaHHH,
TPEeOYIOIINX IEMOHCTPALIUN
KOMIIETEHTHOCTEHN, XapaKTEPU3YIOIINX
€CTECTBEHHOHAYYHYH TPAMOTHOCTD: —

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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NPUMEHEHUS MTOJIYYCHHBIX 3HAHUHN 115
Hay4YHOTO 00BSCHEHUS (PU3HUSCKUX
SIBJICHUM B OKpYy>Karolleil mpupoje, B
ITOBCETHEBHO KU3HU U BBISBICHHA
(hM3HYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHIA; — TPIMEHEHUS] OCBOCHHBIX
9KCIIEPUMEHTANBHBIX YMEHUH IS
HCCeIoBaHus (DU3MUYECKUX SBIICHUM, B
TOM YHCIIE JJIs1 TPOBEPKH TUTIOTE3 U
BBISIBJICHUS 3aKOHOMEpHOCTE!. Pemenue
pacy€THBIX 3a71a4, B TOM YHCIIE
MIPEANOaraux UCIOIb30BaHNe
(hm3nuecKkux MozIeNei 1 OCHOBAaHHBIX Ha
COJIep’KaHUM PA3IMIHBIX Pa3esioB
Kypca ¢u3uku. BreinonHeHue u 3amura
TPYNIIOBBIX WA WHAWBHAYaThHBIX
IIPOEKTOB, CBSI3aHHBIX C COJEPIKAaHUEM
Kypca puzuku

Hroro mo pazueny 9

OBIIEE KOJIMYECTBO

YACOBIIO 102 27
ITPOTPAMME
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CHHOCOBBI OIEHKU JOCTUXEHUSA YYAIIIUMUCA IIVIAHUPYEMbBIX
PE3YJIbTATOB

CriocoObl OIEHKH JOCTHKEHMSI YYallUMUCS IUIaHUPYEMBIX pe3yJbTaToB pa3paboTaHbl B
coorBercTBUH ¢ [loojkeHHMeM O cUcTeMe OICHOK, (popMax, MOpsKe, MEPHOAUYHOCTH TEKYIIETO
KOHTPOJISI U POMEKYTOUYHOM aTTeCTallMH U 1epeBoie oOydaromuxcst (MIPUHITO Ha Me1aroruueckoM
coBete npoTokos Ne 1 ot 29.08.2023, npukaz No ot «29» aBrycra 2024 rona).

CucremMa OIGHKM JIOCTIDKEHUS IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOM
00pa30BaTeNbHON TPOTPaMMBbl OCHOBHOTO 0OIIEro o0pa3oBaHUs MPEANONaracT KOMIUICKCHBIN
MOAXOJl K OIIGHKE pe3ylbTaToB OOpa30BaHMs, IO3BOJSIOUIMII BECTH OIECHKY JIOCTH)KEHUS
00y4aroImuMHCs BceX TPEX TPYII Pe3ysbTaTOB 00Opa30BaHUS: JUYHOCTHBIX, METANPEIMETHBIX H
npeaMeTHeIX. CHcTeMa OLIEHKH MpelyCMaTpUBAeT YPOBHEBBIM MOAXO0J K COJCPKAHUIO OLEHKU U
MHCTPYMEHTAPHIO JJISi OLEHKH JOCTHXKCHHS IUIAHHPYEMBIX pe3yJdbTaToB, a Takke K
MIPEJICTABICHUIO U MHTEPIPETAl PE3ylIbTaToB u3MepeHuid. OJHUM U3 MPOSIBICHUN YPOBHEBOTO
MOJIX0/1a SABISIETCSA OIICHKA MHIUBUAYAJIbHBIX 00pa30BaTeIbHBIX JOCTH)KEHUH Ha OCHOBE «METOJA
CIIO)KEHUS», MPU KOTOPOM (PHUKCUPYETCSl TOCTHKEHHE YPOBHS, HEOOXOAMMOIrO JUIsl YCHEIIHOTO
MPOJOIDKEHUST 00pa3oBaHUS W PEAITbHO JOCTUTAaeMOro OOJBIIMHCTBOM OOYYAlOMIMXCS, U €ro
MPEBBILICHHE, YTO IMO3BOJIIET BBICTPAMBATh WHAMBUAYAIbHBIE TPACKTOPUHU IBUKEHHS C YUETOM
30HBl OMmKaimero pasBUTHA, (OPMHUPOBATH IMOJIOKUTEIBHYIO Y4YeOHYI0 U  COLMAIBHYIO
MotuBanuio. CucremMa OLEHKH AOCTHKEHHS IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMs IPEAINONIAraeT KOMILICKCHBIN
MOAXOJl K OIIGHKE pe3ylIbTaTOB OOpa30BaHMs, TIO3BOJSIOUINII BECTH OIEHKY JOCTH)KEHUS
00yJaroImuMHCs BCeX TPEX TPYII PE3yIbTaTOB 0Opa30BaHUsA: JMYHOCTHBIX, METANPEIMETHBIX H
npeaMeTHeIX. CHcTeMa OLIGHKH MpelycMaTpUBAET YPOBHEBBIM MOAXOM K COJCPKAHUIO OLEHKU U
MHCTPYMEHTAPHIO ISl OLEHKH JOCTHKCHHS IUIAHHPYEMBIX pe3yJabTaToB, a TakkKe K
MIPEJICTABICHUIO U WHTEPIPETAlNH PE3ylIbTaToB u3MepeHuid. OJHUM U3 MPOSIBICHUN YPOBHEBOTO
MOJIX0/1a SIBIISIETCS OIICHKA MHIUBUAYAJIbHBIX 00pa30BaTEIbHBIX TOCTHKEHUH Ha OCHOBE «METOJA
CIIO)KEHUS», TPU KOTOPOM (PHUKCUPYETCS] TOCTHKEHHUE YPOBHS, HEOOXOIMMOIO JUIsl YCHEIIHOTO
MPOJOIDKEHUST 00pa30oBaHUS W PEATBHO JIOCTUTAaeMOro OOJBIIMHCTBOM OOYYAIOMIUXCS, U €ro
MIPEBBILICHUE, YTO IMO3BOJIIET BBICTPAMBATh WHIAUBUAYAIbHBIE TPACKTOPUU IBUKEHHS C YYETOM
30HBI OymKaliiero pasBUTHS, (QOPMHUPOBATH MOJOKHUTEIBbHYIO YYEOHYI0 M COIMAJIbHYIO
MOTHUBAIHIO.

Ouenka npeaMeTHbIX pe3ybTaTOB

OneHka TMpeIMETHBIX Ppe3yJbTaTOB  NPEACTaBIsieT COOOM  OLEHKY JOCTHIKEHHS
oOyyaroluMcs TIaHUPYEMBIX PE3yIbTaTOB M0 Y4eOHOMY IIPEIMETY:

— CHocoOHOCTh K PELICHHI0 Y4eOHO-TIO3HABaTENbHBIX M Y4eOHO-NPAKTUYECKUX 3ajad,
OCHOBaHHBIX Ha H3y4yaeMOM Yy4eOHOM MaTepuaje, C HCIIOJIb30BaHUEM CIIOCOOOB JI€WCTBUH,
pENIeBaHTHBIX COJIEPKAHUIO YUEOHBIX MPEIMETOB.

— TpeAroyiaraeT BBIZCIEHHE 0a30BOTO YpPOBHS JOCTH)KEHHMH Kak TOYKH OTYETA TIpU
MOCTPOSHHUH BCEH CHCTEMBI OIICHKH W OPTaHU3aIMH WHANBUIYAILHOW PaboThl ¢ 00yJarOIMMUCS.

baszoswiii yposenv docmuoicenuti — ypoBeHb, KOTOPBIH JEMOHCTPUPYET OCBOCHUE YUEOHBIX
JNEUCTBUM C OMOPHOM CHCTEeMOW 3HAHMK B paMKax Juarna3oHa (Kpyra) BBIJICICHHBIX 3ajad.
Onagenre 0a30BBIM YpOBHEM SIBISIETCS JIOCTATOYHBIM Ui TNPOJOJDKEHUS OOydeHHs Ha
clleyrolel CTyIeHn o0pa3oBaHusl, HO HE 10 NMPOQPHIbLHOMY HaIlPaBJICHHUIO.

JocTwkennio 6a30BOr0 YpOBHSL COOTBETCTBYET OTMETKA «YIOBJIETBOPUTENBHO» (MU
oTMeTKa «3», OTMETKa «3a4TeHo»). [IpeBrbilieHre 6a30BOro ypoBHs CBHAETEILCTBYET 00 YCBOSHUU
ONOPHOW CHCTEMBbl 3HAaHUM HA YPOBHE OCO3HAHHOTO MPOHM3BOJBHOIO OBJAJEHUS Y4EOHBIMU
JEWCTBUSIME, a TAK)KE O KPYro3ope, MUpoTe (MM H30MpaTeTbHOCTH) HHTEPECOB.

[lenecooOpa3HO  BBIIENUTH CIEAYIOIIME JBa YpPOBHs, MpEBHILIAIONINE  0a30BbIil:
NOBBILUEHHBIN YPOBEHb O0CMUMCEeHUs. TUIAHUPYEMBIX pe3yJIbTaTOB, OLIEHKAa «XOpOUIo» (OTMETKa
«4»); evlcokull yposeHb Oocmudicenus TUIAHUPYEMbIX Pe3Y/IbTaToOB, OLEHKA «OTIMYHO» (OTMETKa
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«5»). TloBBIIEHHBIE W BBICOKHH YpPOBHU JOCTHIKCHHUS OTJIMYAIOTCS 110 TIOJIHOTE OCBOEHUS
IUTAHUPYEMBIX PEe3yJIbTaTOB, YPOBHIO OBJIAZICHUSA YUYEOHBIMH JCUCTBHAMHU U C(POPMUPOBAHHOCTHIO
WHTEPECOB K JaHHOU MpeaMeTHOM 00IacTH.

Jiis onMcaHus MOATOTOBKU O0YYarOIIUXCs, yPOBEHb JOCTHXKEHHI KOTOPBIX HUXe 0a30BOTO,
1enecoo0pa3Ho BBIICTUTh TaKKe JIBa YPOBHS: IMOHUKEHHBIH YPOBEHb JOCTH)KEHUU, OIEHKa
«HEY/I0BJIETBOPUTEIBHO» (OTMETKA «2»); HU3KUH YPOBEHb JOCTH)KEHUH, OLIEHKA «IJI0X0» (OTMETKa
«1»). Henmoctmxxenue 06a30BOoro ypoBHA (IMMOHWIKEHHBIH W HHU3KUA YPOBHU JOCTHIKCHHM)
¢uKcupyercss B 3aBUCUMOCTH OT 00BEMAa M YPOBHS OCBOCHHOTO M HEOCBOCHHOTO COJICPYKAHHS
npeamera.

Hopmbl oneHok o npeamMery «@u3uKa.

OueHky «5» CTaBAT, €ClM yYEHHUK MPOJECMOHCTPUPOBAN TITyOOKOE M MPOYHOE YCBOCHHE
3HAHUW M YMEHHMH Ha YpOBHE BbBIIIE MUHUMAIbHBIX TpeOOBaHUI mporpaMmsbl, 3PGEKTUBHO
MPUMEHSET UX B HECTAHJAPTHOW CHUTYyallld, OOBSCHSET SBICHUS Ha OCHOBE M3YyYCHHBIX 3aKOHOB C
UCIOJIb30BAHUEM DPA3IMYHBIX HMCTOYHUKOB HH(OpMAllMU, yMEET BBIAEIATH TJIABHOE, OOBSICHSET
IIPUYMHHO-CJIEICTBEHHbIE CBSI3M C OOOCHOBAHHMEM COOCTBEHHBIX BBHIBOJOB. lIpu BhINoNHEHHU
71ab0paTOPHBIX pabOT YUYUTHIBAECTCSA aKKypaTHOCTD BBIOJHEHUS PaOOThI, MPAaBUILHOCTD MOJTY4YECHHUS
KOHEYHOI'O pe3yJIbTaTa, YMEHHUE OOBICHATh CYIIHOCTh HAOJIIOJaeMbIX SIBJICHHM, MpPaBUIbLHOCTH
OTBETOB Ha BOMNPOCHI MOBBIIICHHONW CIOKHOCTU COOJIOJCHUE MPAaBUI OXPaHbl TPyAa U TEXHHUKU
6e3onacHoctu. [lpu pemeHnn 3a1a4 yYUTHIBACTCS YPOBEHb CIOXHOCTH, MTOHUMAaHUE (U3UIECKOM
CYLLHOCTH COJIep>KaHUs 33]1a4l, HECTAHIAPTHOCTh €€ PELICHHUs, IPABUIIBHOCTh PEILICHHUS.

OueHky «4» CTaBsT, €CIIM yYYCHHUK NPOJEMOHCTPUPOBAN TITyOOKOE M MPOYHOE YCBOCHHE
3HAHUH W YMEHUH, C JOJITOBPEMEHHBIM HX IPUMEHEHHEM Ha YpPOBHE BBIIIE MHUHUMAJIbHBIX
TpeboBanuii mporpamMmel. [lepecka3piBacT M3ydeHHBIM MaTepuanl C BBIBOJAMH U 00OOIIECHUSMHU,
KOTOpbIE JaHbl B y4eOHHMKE C HEOOJBbIIMMHU AOMOJHEHUsMU. [Ipu BbImonHeHHH 1a00paTOPHBIX
paboT yunTHIBaETCS TITyOMHA U TOYHOCTH BBIBOJIOB, KQUECTBO BBHIMIOJTHEHUS 33aHUs, IPABUIBHOCTD
MOJIy4YEHHUsI KOHEYHOTO pe3ybTaTa, COOII0IEHNE MPaBUJI OXPaHbl TPYyJa U TEXHUKU 0€30MacHOCTH.
[Ipu pemiennun 3aja4 y4yuTHIBA€TCS YPOBEHb CIOKHOCTH, YMEHHUE aHAJIM3UPOBATh YCIOBUE 3ajauu,
MPaBUJILHOCTh PELICHUS] TUIOBBIX 33/a4 C NPUMEHEHUWEM 3HAHUWM 3aKOHOB W SIBJICHUH, YMEHUs
npeoOpa3oBEIBaTh (HOPMYJIIbI, YMEHHE MOTYYaTh NPAaBUIbHBIN KOHEUHBIA PE3yIIbTaT.

OuneHky «3» CTaBsT, €CIM yYEHUK MPOJAEMOHCTPUPOBAI OCO3HAHHOE YCBOCHHE MUHUMYMa
3HAaHUU U YMEHHI Ha ypoBHE noHuMaHus. [lepeckaspiBaeT n3ydeHHbIN MaTepuan 6e3 COOCTBEHHBIX
BBIBOJIOB M 0000111eHUH, 06e3 BbaeneHus riaBHoro. [Ipu BelmosHeHNH J1aO0paTOPHBIX PabOT ymMeeT
co0upaTh YyCTaHOBKY, CHHMMaTh IIOKa3aHHUsS MpHOOpOB, oOpalaThIBaTh pe3yJbTaThl, MOJy4aTh
NIPaBUJIbHBIN KOHEUHBIH pe3ynbTar, COOII0AAET MpaBuiia OXpaHbl TPyAa U TEXHUKU 0€30MacHOCTH.
[Ipu peuienuu 3a1a4y ymeeT y3HaBaTh U pa3indarh (POPMYIIbl, yMEET MOIy4yaTh IPaBUIIbHBINA OTBET
IIPY PELICHNN IPOCTENIINX 3a/1a4.

OneHky «2» cTaBAT, €CIM YYEHUK HE OBJIaZieNl 3HAHUSAMU W YMEHHSIMH Ha YpOBHE
MUHUMAJIbHBIX TPeOOBaHUI MPOTPaAMMBI.

YcTHbI OTBET

Ouenka «5» cTaBUTCS B TOM Cllydae, €CM ydaluiics: oOHapy>KMBAaeT BEpHOE NMOHUMaHHE
(bU3UYECKOM CYITHOCTH M PAaCCMATPUBAEMBIX SBJICHUI U 3aKOHOMEPHOCTEH 3aKOHOB U TEOPHil, 1aeT
TOYHOE OIPEACIECHUE U UCTOJKOBAHNE OCHOBHBIX IOHATHUH, 3aKOHOB, TEOPHI, a TAK)KE MPABUIBHOE
ornpezeneHne GpU3NUECKON BEIMUUHBI, UX €AMHUIl U CIIOCOOOB MU3MEPEHUs; IPABUIBLHO BBIOIHSAET
YEepPTEKHU, CXEMbl U Tpa(UKH, COMYTCTBYIOIINE OTBETY; CTPOMT OTBET MO COOCTBEHHOMY ILIaHY,
COIPOBOXAAET paccKa3 HOBBIMU MPUMEpPAMH, YMEET NPUMEHATh 3HAHUS B HOBOM CHUTYyallMH NPHU
BBINIOJTHEHUM MPAKTUYECKUX 3aJaHUN, MOXKET YCTaHOBUThH CBSI3b MEXKIY HM3y4aeMbIM U paHee
M3YYEHHBIM MaTepHalioM MO Kypcy (HU3MKH, a Tak)Ke C MaTepHajioM YCBOCHHBIM IpPU HU3YUEHHUU
JOPYTUX TIPEIMETOB.

Ouyenka «4» CTaBUTCS, €CIM OTBET YJIOBJIETBOPSIET OCHOBHBIM TPeOOBaHUSIM K OTBETY Ha
ONEHKY «5», HO Y4alluiics HE HCIOJb3yeT COOCTBEHHBIM IJIaH OTBETa, HOBBIE IMPHUMEpPHI, HE
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MIPUMEHSIET 3HAHUS B HOBOWM CHUTYyallMii, HE MCIOJIb3YET CBSI3U C paHee M3yYEHHOM MaTepuajioM U
MaTepHajioM, YCBOCHHBIM IIPU U3YYCHHUU APYTUX NPEAMETOB.

Ouyenka «3» cTaBUTCA, €CIU OOJBIIAsl YaCTh OTBETA YIOBJIETBOPSET TPEOOBAHUSAM K OTBETY
Ha OLEHKY «4» HO B OTBeTe OOHAPYKMBAIOTCS OTAEIBbHBIC IMPOOENBI, HE MPEMSATCTBYIOIINE
JalbHENIIeMYy YCBOCHHUIO MPOTPaAaMMHOIO MaTepuasa, YJalluics yMeeT MPUMEHSTh MOJIyYeHHbIE
3HAHUS: IPU PEIICHUH MPOCTHIX 33/1a4 C MCIIOJIb30BAaHHUEM T'OTOBBIX (POPMYII, HO 3aTPyIHSAETCS MPU
perieHuu 3a1ad, TpeOyImuX npeodpazoBanus GOpMyII.

Ouyenka «2» cTaBUTCS B TOM CIIy4yae, €CJIM yJallluics HE OBJIa/ie]l OCHOBHBIMH 3HAHUSMU, U
YMEHHSIMH B COOTBETCTBHH C TPEOOBAHUSIMH POTPAMMBI.

OuneHka NMCbMEHHBIX KOHTPOJbHBIX padoT

B nmcbMeHHBIX KOHTPOJBHBIX paboTax YYMUTBHIBAETCS TaKXkKe, KaKyl 4YacTb paboThI
BBITIOJTHUJT YUEHUK.

Oyenka «5» cTaBUTCA 3a pabOTy, BBHIIOJHEHHYIO MOJHOCTBIO 0€3 OMMOOK U HEI0YEeTOB, B
KOTOPOU IpaBuiIbHO BbINOIHEHO100% - 85% 3ananuii;

Oyenka «4» cTaBUTCS 32 pabOTy, BBHIOJHEHHYIO MOJIHOCTHIO, HO TPU HAJIWYUHU B HEU HE
Oosnee onHOW HerpyOoill OmMOKM U OAHOTO HEeAoYeTa, He Oojiee TpeX HEAOYETOB, B KOTOPOU
MPaBUIILHO BBIMOJIHEHO 84% - 65% 3amanuii;

Oyenka «3» craBUTCs 3a pabOTy, €CIM YYEHUK MPaBUIBHO BBINOJHWI HE MeHee 2/3 Bcei
paboThI WM TOMYCTHIT HE OoJiee OAHOW rpy0oii U ommOKH, 6oyiee TpeX HErpyObIX OMMOOK, OTHON
HerpyOoil OmMOKKM W TpeX HEAOYETOB, MPH HAIUYUHM YETHIPEX-MSTH HEJO0YETOB, B KOTOPOU
MIPABWJIBHO BBITOTHEHO 67% - 50% 3ananuii;

Oyenka «2» CTaBUTCS, €CIIA YUCIIO OMIMOOK M HEIOUETOB MPEBBICUIIO HOPMY JIJISl OILICHKHU Ha
«3» WM TIPAaBUIIBHO BBITIOJTHEHO MeHee 2/3 Bceid paboThI.

Ouenka 1a060paTOpHBIX padoT.

Oyenka «5» CTaBUTCA B TOM CIIydae, €CIHM Y4YallMiics BBIIOJIHHI paboTy B 00BEME ¢
cOOMIOICHUEM HEOOXOAMMOM  MOCIEAOBATEIbHOCTH IPOBEIEHUS OMNBITOB W  HU3MEpPEHUl;
CaMOCTOSITETbHO CMOHTHPOBaJ HEOO0XOAWMOE O0OpYAOBaHHE, BCE OIBITHI MPOBEN MPABMIBHO U
MOJIYYWJI TIPaBWJIbHBIE PE3yNbTaThl M BBIBOABI; cobmogan Th Tpynma; B 0oTuéTe MpaBWIIBHO U
aKKypaTHO BBITTOJHUII BCE 3aIMCH, TAOJUIIBI, YEPTEXKH, CXEMBI, TPa(QUKH U BHIYHCIICHHUS.

Oyenra «4» CTaBUTCS B TOM Cly4ae, eclid ObLIN BBITOJHEHBI TPEOOBAHUS K OLIEHKE «5», HO
YUAIIMKACS TOMYCTHII HEJJOYETHl U HETPYyObIe OMIMOKH.

Oyenxa «3» CTaBUTCS, €CIIU PE3YNIbTAT BHITIOTHEHUS YaCTH TAKOB, YTO MO3BOJISIET MOTYYHUTh
MIPaBUJIHLHBIE BHIBOJIBI, HO B X0JI€ TIPOBENICHHSI OTIBITOB M H3MEPEHHIA OBUIH JIOTYIIEHBI OITHOKH.

Oyenxa «2» cTaBUTCA, €CIIU BCs pab0Ta U OMBITHI TPOBOAMINCH HEMPABUIBHO.

IlepeyeHb 01IMOOK.

I'pyObie ommoOku:

1. HesHanue onpenesnieHuil, OCHOBHBIX MOHATHI, 3aKOHOB, TPaBUJI, OCHOBHBIX MOJIOKEHUM
TeopuH, (GopMys, OOLIENPUHATHIX CHMBOJIOB M O0O3Ha4yeHUs (PU3NYECKUX BEJIWYMH, €AMHUI] MX
U3MEpEeHUsl.

2. HeymeHue BbIICIUTH B OTBETE IJIaBHOE.

3. Heymenue npuMeHSTh 3HaHHA JUIS pEIICHUS 3a7ad U OOBSICHEHUS (U3NIECKUX
SIBJICHUI; HETIPaBMWIILHO COPMYJIMPOBAHHBIE BOIIPOCH 3a/1a4M MJIM HEBEPHOE OOBSCHEHHUS X0/1a ee
pellIeHNns; He3HaHWEe IPUEMOB PElIeHHS 33/1a4, AHAJIOTUYHBIX paHee pPEelIeHHBIM B KJIAccCe;
OIIMOKY, TIOKA3bIBAIONINE HEMpPaBUIbHOEC TMOHUMAaHHE YCJIOBHUS 3aJadyd WIH HENpaBUIbHOE
HCTOJIKOBAaHUE PELICHMUSI.

4. HeymeHHe 4UTaTh U CTPOUTH TPAPUKU U MPUHITUITHATEHBIE CXEMBI.

5. Heymenue mnoarotoBuTh K pabOTe€ YCTAaHOBKY HIJIM JabopaTopHOE OOOpYIOBaHUE,
MIPOBECTH OTIBIT, HEOOXOIUMBIC PACUEThI, WJIM UCIIOJB30BaTh MOMyUYEeHHBIC JAHHBIE IJIS1 BHIBOJIOB.

6. HeOpexxHoe oOTHOLIEHHE K JIaDOpaTOPHOMY OOOPYAOBAHHUIO U H3MEPUTEIbHBIM
npudopam.

53



7. Heymenue onpeneanTs MOKa3aHUE H3MEPUTEIHHOTO MPUOOpa.

8. Hapymenue TpeGoBaHuil mpaBuiI 6€30MIACHOCTH TPY/1a MPHU BHITOTHEHUH YKCIIEPUMEHTA.

HerpyObie omuoku:

1. Herounoctu ¢GoOpMyIHPOBOK, ONpPEICICHHA, MOHATHHA, 3aKOHOB, TEOPHiA, BBI3BAHHBIC
HEMOJIHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPENENAEMOro IOHATHS, OHIMOKH, BbI3BaHHBIC

HECOOTIOICHUEM YCIIOBUH MPOBEACHUS OTBITA MIIM U3MEPCHHIA.

2. Omwmbxu B YCJIOBHBIX 0003HaUYeHHUAX Ha MNPUHIOUIIKAJIbHBIX CXEMaX, HCTOYHOCTH

4epTekKei, rpaKOB, CXEM.

3. HpOHYCK WJIM HETOYHOE HalMcaHue HauMEHOBaHUM (21070504081 (bl/ISI/ILIeCKI/IX BCJIMYHH.

Henouernr:

1. Apudmernyeckrue OMMOKU B BBIYMCICHUSAX, €CIH 3TO OUIHMOKH rpyb0 HE HCKaXKaroT

PEaIbHOCTH MOJTYYEHHOI'O pe3yibTaTa.
2. OtnenpHBIC TOTPEIIHOCTH B (POPMYIMPOBKE BONIPOCA HITH OTBETA.
3. HeOpexHoe BBIMOTHEHUE 3aMMUCEH, YEPTEKEH, CXeM, TpadUKOB.
4. Opdorpaduyeckre u MyHKTYaITHOHHBIE OLITHOKH.

Onenka METANPEAMETHBIX PE3YJbTATOB

- CIIOCOOHOCTD nu T'OTOBHOCTDb K OCBOCHHIO CHUCTCMATHYCCKHX
CaMOCTOATCIIbHOMY IOIIOJHCHHIO, IICPCHOCY U UHTCIPALlUU;

— CIIOCOOHOCTB K COTPYAHUYICCTBY U KOMMYHUKAIIUU;

3HAHUM, UX

— CIIOCOOHOCTH K PCUHICHUIO JIMYHOCTHO W CONHAJIbHO 3HAYMMbIX HpO6J’I€M 1 BOILIOIICHUIO

HAaWJICHHBIX PEUICHUH B IPAKTUKY;

— CIIOCOOHOCTH M TOTOBHOCTE K HMcnonb3oBanuio MKT B Oeisax O6y‘~IeHI/I${ H Pa3BUTUA;

— CIIOCOOHOCTB K CaMOOpranu3anuu, CaMoperydanuu u pe(b.]'IeKCI/II/I.
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HOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC

Ne Koau4vecTBo yacoB
n/n Tema ypoka Bcero Kontpoubnbsie IIpakrudeckue Aara UIEKTPOHILIC UH(pPOBLIe
U3ydeHusl o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
o bu6nuoreka [IOK
1 211311:;;1:351 Hpﬁ)y;(;; ggiime 1 https://lesson.edu.ru/lesson/d6851966-c4bf-
4374-8a3b-
ABJICHIA 664814b67e7d?backUrl=%2F03%2F07
Mexannudeckue, TIUIOBEIC,
2 AICKTPUYCCKHE, MAaTHUTHBIC, 1
CBETOBBIE, 3BYKOBBIC SIBIICHUS
bubnnoreka IIOK
3 ®Ou3nueckue BEININHBI U UX 1 https://lesson.edu.ru/lesson/5cdf146c-aae-
U3MepeHue 4144-ablb-
a3e425496458?backUrl=%2F03%2F07
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KHUJKOCTHOTO TEPMOMETPA U
JaT4YNKa TEMIEPATyphl"
Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU U3Y4alOT
5 npupoay. EctecTBeHHOHayuUHBIH 1 bubmuoreka [JOK
MeTo[ no3Hanua. Onucanue https://m.edsoo.ru/ff09f72a
(bu3NYecKUX SIBICHUN C
TOMOTIILI0 MOJIEIIEe
VYpok-uccnenosanue "lIposepka
TMIOTE3bI: JaJbHOCTh MOJIETA
6 11apuKa, MymeHHOro 1 1
TOPU30HTANILHO, TEM OOJIbIIIE,
4yeM OoJIblIIe BHICOTA ITycKa"
7 Crtpoenue BeniectBa. ONBITHI, 1 Bbubnuoteka LIOK
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https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://m.edsoo.ru/ff09f72a

JAOKa3bIBAOIIUE JUCKPETHOC
CTPOCHUC BCUICCTBA

https://m.edsoo.ru/ff09fe0a

TBEPAOTO TENAN

8 JIBrO>KeHUE YaCTHUII BEIICCTBA Bubmrorexa LOK
1 BEI https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OmnbIThI IO
9 HaOJIIOACHUIO TEILJIOBOIO
PaCIITUPEHHS Ta30BY
10 ArperaTHbIe COCTOSHUS
BCIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
11 | COCTOSHHMSAX M MX bubmuorexa [IOK
aTOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHueMm. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHn4ecKoe ABMKCHHE.
12  PaBHOMepHOE I/III[-I€ aBHOMEpPHOE Bubmioreka [JOK
p p p https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bu6nuoreka [IOK
13 | CxopocTs. EAUHMIIET CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHu bubmuoreka [JOK
JIBUKCHUS https://m.edsoo.ru/ff0a0ae4
WNuepuusd. 3akoH uHEpLUH.
B3ammoneiicTBre Tenm Kak bu6mmoteka [IOK
15 _
[IpUYMHA U3MEHEHUS CKOPOCTHU https://m.edsoo.ru/ff0a0c10
JIBMOKEHUS TEIT
IInoTHOCTH BemiecTBa. Pacuer
16  maccel u 061)611\1/1121 Tena o ero Bubmaorexa LIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTHU
JlaGopatopHnas pabora bubmuoreka [JOK
17 | «OmnpeneneHue IOTHOCTH https://lesson.edu.ru/lesson/d2688648-61c6-

4bfl-bcl4-



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://lesson.edu.ru/lesson/d2688648-61c6-4bf1-bc14-b689d711d125?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d2688648-61c6-4bf1-bc14-b689d711d125?backUrl=%2F03%2F07

Permrenue 3agad mo reMme

b689d711d125?backUrl=%2F03%2F07

bubnunoreka LIOK

18 "[ImotHOCTH BeniecTna' https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa https://lesson.edu.ru/lesson/1ed4fc63-567b-
19 | B3ammopnericTBus tei. Cuiia 4eb7-8746-
ynpyroctu. 3akoH ['yka 618a391b6f85?backUrl=%2F03%2F07
Jlaboparopuas pabora
«3yueHune 3aBUCUMOCTHU
20  pactspkenus (nedopmanun)
MPYKUHBI OT MIPHUIIOKEHHOM
CHJIBI»
21 SIBnenne tarorenns. Cuiaa
TSOKECTH
CBS3b MEXKIY CHION TSKECTH U
22 | Maccou Tenz:lyBec tena. Pemenne bubnnorexa LIOK
T ' " https://m.edsoo.ru/ff0a1778
3amad o teMe "Cua TshKeCcTH
Cuita TsKecTH Ha Ux
23  mwiaHerax ®H3quir1)<fe brbanorexa LIOK
) https://m.edsoo.ru/ff0al1502
XapaKTePUCTHKH TUIAHET
bu6mmoreka [IOK
24 Wsmepenue cui. JluHamometp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 B .H
S cC Teia. HEBeCoMocTh https://m.edsoo.ru/ff0al778
CrnoxxeHne ABYX CHUIL,
26 | Ham aBneHIfLIano OJTHOH brbnnorexa [JOK
p N . a https://m.edsoo.ru/ff0ala70
npsiMoii. PaBHOIEHCTBYIOIIIAST CHJT
97 Pemenne 3amad mo reme
"PaBHOelicTBYIOIIAs CHIT"
TpeHne cCKOIbKEHUI U TPEHUE
P P bu6mmoreka [IOK
28  mokos. TpeHue B mpupoe u

TEXHUKC

https://m.edsoo.ru/ff0alb9c
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https://lesson.edu.ru/lesson/d2688648-61c6-4bf1-bc14-b689d711d125?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a123c
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaGopaTopHas pabota
«3yueHne 3aBUCUIMOCTH CHIIBI
TPEHUS CKOJIBKCHUS OT CHJIBI

bubnunoreka LIOK

29 JIABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS
IMOBEPXHOCTEI»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONICH CHUJIIbI
Pemenue 3agaud mo remam: «Bec
31 Tena, «['paduueckoe bubnuoreka [JOK
n3o0pakeHue crn», «CHIIbD», https://m.edsoo.ru/ff0alde0
«PaBHOIEWCTBYIOIIAS CUID»
KonTponbHas padoTa no remam:
«MexaHnuecKkoe TBUKECHUEY, https://lesson.edu.ru/lesson/0b8be75f-8a10-
32 | «Macca, IOTHOCTBY, «Bec 4863-92b6-
Tenay, «I'padudeckoe 8c2f5c3e7d3d?backUrl=%2F03%2F07
n3o0pakeHue crn, «CHTbhy
aBienue. CnocoObl
33 . €HBIIIEHUS U YBEINUCHUS Bubmoreka HOK
™ y https://m.edsoo.ru/ff0a20a6
aBIECHUS
aBJIEHHE ra3a. 3aBUCUMOCTD
34 I[Z[aBJ'IGHI/ISI rasa ot oonréma Bubmoreka HOK
K https://m.edso0.ru/ff0a2376
TeMIepaTypbl
Ilepenada naBieHus! TBEPALIMU
35 Tenihfn >1<§ KOCTSIMU U Il?aHSaMI/I Bubmorexa HOK
» KL ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackans
aBJICHHE B JKMKOCTH U rase,
36 BHLIzBaﬁﬁoe eﬁleTBHeM CUJIBI Bubmorexa HOK
A https://m.edsoo.ru/ff0a2718
TOKECTH
Pemenue 3amau mo treme
A bu6nuorexa LIOK
37  «/laBleHHE B )KHIKOCTH U Ta3e.

3axoH [Tackaxs»

https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://lesson.edu.ru/lesson/0b8be75f-8a10-4863-92b6-8c2f5c3e7d3d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/0b8be75f-8a10-4863-92b6-8c2f5c3e7d3d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/0b8be75f-8a10-4863-92b6-8c2f5c3e7d3d?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bu6nmoreka [IOK

38 | Coobmaromuecs cocy ! https://m.edsoo.ru/ff0a2970
39  T'mapaBnuueckwmii mpecc bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
KHUJKOCTHBIN HacocC
Atmocdepa 3emin. [TpudaurHb
CyILECTBOBA 03 oM
41 o}éleO;EHBB;IJ;HB 3£3y;é§M€CTL bubmorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOro JaBJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
42 Bec Bozmyxa. AtmocdepHoe bubnmnoreka HOK
aBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnuotexa [HOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
| o, s B LOK
A a https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpPS
b - .
45 Ae;ll)\fol\i;g ;I;ZPO;IJ[IeHHe Ha bubmorexa LHOK
pHOC 1 https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
Pemrenue 3amau mo teme "
46 "
ATMocdepHOoe TaBIeHHE
| B e e B LOK
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlabopaTopHas pabota
48 «OmnpeneneHue BhITAIKUBAIOIIEH but6mmoreka [IOK
CHUJIbI, IEVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)
49 JlaGopatopHnast paboTa 1o Teme bu6mmoreka [JOK

«I/ICCJ'ICIIOBaHI/Ie 3aBUCHUMOCTH

https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

Beca Tella B BoJie OT 00bEMa
MOrPYKEHHOM B KUJAKOCTh YaCTH
Tena»

50 | IlmaBanue Ten Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabota
"KoncrpyupoBanue apeomeTpa
51  WiIM KOHCTpyMpOBAHHE JIOJIKU U 1
ompeJiesieHue e€
Ipy30M0JbEMHOCTH"
Pemenue 3amay mo remMam:
«IImaBanue cynos.
52 Bo3s OHJIaB};,II[{I/Ie» «JlaBnenue bubmnorexa LIOK
X ’ - https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U
ra3oB»
KonTponbhas padota no teme https://lesson.edu.ru/lesson/39e618b7-
53  «/laBneHue TBEPIBIX TeE, e336-4e4a-869c-
JKUJIKOCTEH U Ta30B) €21151e5854f?backUrl=%2F03%2F07
bubmmoteka [IOK
4 M
5 exaHmieckas pabora https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
55 | MomgocTh. E/RHAIEL MOLIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
56 | MOIIHOCTH, pa3BUBaeMOil pu 1
noabEMe 110 JiecTHUIEe"
boCTEE MeXAHI3MEL Phraar https://lesson.edu.ru/lesson/0f3604{7-08b0-
57 Pp ' : 4b67-bads6-
ABHOBCCHC CHIT Ha peraare db724ddf7634?backUrl=%2F03%2F07
Prruaru B TexHuke, ObITY U
5g | Tpupore. JlaGopaTtopHas pabota 05 bubmmotexa [JOK

«HccnenoBanue ycioBHit
PaBHOBECHSI pblUara

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a478e

Permrenue 3agad mo reme

bubnuoreka LIOK

59 «Y ci10BUsL pAaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koadduuuent noneznoro
JNEUCTBUS MEXaHU3Ma. https://lesson.edu.ru/lesson/25e3ca71-876e-
60 Jlaboparopnas pabota 0.5 479f-9f7c-
«M3mepenue KII/ naknonHoit 93b7b0d05e3e?backUrl=%2F03%2F07
TJTIOCKOCTH
61 Pemenue 3ama4 no reme "Pabora, bubmuorexa [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHndeckas SHEPTHsl.
62 | Kunernueckas u HopTeH rajibHas Bubmoreka IOK
I https://m.edsoo.ru/ff0a4252
SHEPTH
63 3aKOH COXpaHEHUs bubnmnoreka [JOK
MEXaHUYECKON IHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TeEME
"DKcneprMeHTalIbHOE
64  OTPEleNeHHE H3MEHEHUS 1
KWHETHYECKON Y MOTEHITMATbHOM
SHEPTUHM NPU CKATHIBAHUM TEJa
10 HaKJIOHHOM TUIOCKOCTH"
https://lesson.edu.ru/lesson/f0966b61-a6c3-
KonTponbHas pabota mo Teme
65 «PaboTa 1 MOIITHOCT. DHEPTHS» 4d29-adl2.
HIHOCTD. JHep 9e526bcdf034?backUrl=%2F03%2F07
PesepBHbIit ypok. PaGora ¢
66 TeKCTpaMH ngI;eMe Bubmiorexa LTOK
" " https://m.edsoo.ru/ff0adee6
MexaHn4eckoe JBHKEHUE
PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "JlaBieHue bu6mmoreka [IOK
67 N N .
TBEPABIX TEN, )KUIKOCTEH U https://m.edsoo.ru/ffOa4ffe
razoB"
68 PezepaHbiii ypok. Pabora ¢

TekcTamu 110 Teme "Pabora.
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https://m.edsoo.ru/ff0a48a6
https://lesson.edu.ru/lesson/25e3ca71-876e-479f-9f7c-93b7b0d05e3e?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/25e3ca71-876e-479f-9f7c-93b7b0d05e3e?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/25e3ca71-876e-479f-9f7c-93b7b0d05e3e?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://lesson.edu.ru/lesson/f0966b61-a6c3-4d29-ad12-9e526bcdf034?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/f0966b61-a6c3-4d29-ad12-9e526bcdf034?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/f0966b61-a6c3-4d29-ad12-9e526bcdf034?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

‘ MouHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 68 3 12
8 KIIACC
Ne KosaunuyectBo yacos
w/n Tema ypoka B K I Hara DJIeKTpOHHbIe N (poBbIE
cero OHTPO.ILHBIE PAKTHHCCKHE s vaenns o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKOI 1 bubnuoreka [JOK
TEOPHUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYII
Mogenu TBEPIOro, JKUAKOTO U
3 ra3§o6 aSHOII)"HO coc’:TosHI{[nﬁ 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0a540e
BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
MIOJIO’KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopdHsbie 1 bubnmnoreka [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubmuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacuupenue u 1 bubmuoreka [JOK
cXKaTue https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1
TEIIOBOTO IBM)KEHUS YaCTHULL
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Bryrtpennsis sneprus. CriocoObl

bu6nuoreka [IOK

o VISMCHCHI BHYTPEHICH https://m.edsoo.ru/ff0a5c60
SHEPTrUHn
10  Bwuas! Temuionepenauu Bubmmoreka HOK
A pead https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"IIpakTHueckoe UCIOIb30BaHHE
11 TGIEHOBBIX CBOMCTB BEILIECTB U Bubmnorexa HOK
https://m.edsoo.ru/ff0a65c0
MaTepHayioB B IEJIAX
sHeprocoepexeHus"
12 KonnuecTBO TEIIOTHI. bubmuorexa [JOK
Y ienpHast TEJI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHUE TEILIOBOro Oaamnca.
13 TEHJIOO(SMGH 1 TEILUIOBOE Bubmmoreka HOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGoparopHas paboTa
14 "HccnenoBaHue IBIEHUS bu6nuoreka [IOK
TEII000MEeHa MPU CMEIINBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U Topsiueit BObI"
Pacuer xonndecTBa TEIIOTHI,
15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa ¥ BBIIETSIEMOTO UM TIPHU
OXJIAKIEHUU
JIaGopaTopHas paboTta
16 | "Om Ie) eJ'IIC)HI/Ie . eJILHOI Bubmnorexa HOK
peal YA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIECTBA
17 DHeprus TorumBa. Y 1eiabHas bu6nuoreka [IOK
TEIUIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue U OTBEPEBAHUE
18 | kpucraymyeckux I;gﬂ Bubmnorexa HOK
P ’ https://m.edsoo.ru/ff0a71d2
V nenpHas TEMI0TA IaBICHUS
19 | JlaGopartopHas paboTta bubnmoreka [JOK
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https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

20

"OnpeneneHue yaeiabHOR
TEIUIOTHI IIIaBJIeHus abaa"
[TapooOpazoBanue u
KoHJeHcanus. Mcmapenue

https://m.edsoo.ru/ff0a72fe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenune. Y nennHas Teniora
napooOpa3zoBaHus U
KOHJIEHCAIlMH. 3aBUCUMOCTE
TEeMIIepaTyphbl KUTICHUS OT
aTMOC(EpHOTO JTaBJICHHS

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

23

24

25

26

27

28

BrnaxHocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHne 0OTHOCUTEILHON
BJIQ)KHOCTH Bo3ayxa"

Pemenue 3agau Ha
oTpezieNieHUE BIaXXHOCTU
BO3/IyXa

[TpuHIMIIBI paOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHna.
JIBurarens BHYTPEHHETO
CTOpaHUS

KII/I TerutoBoro aBuratessi.
TennoBble ABUTATENN U 3alUTA
OKPYKaroIIeil CpeIbl

3aKOH COXpaHEHUs U
MIpEBpAIlCHHS PHEPTUU B
TEIUIOBBIX ITpolieccax

IToaroroBka Kk KOHTPOJIBHON
pabote no Teme "TemnoBsie
sBieHns. U3MeHnenne
arperaTHbIX COCTOSIHUI
BeriecTna"

KoHTponbHas pabota 1o teme

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

bubmmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a83f2

but6mmoreka [IOK
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https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

"TenaoBEIE IBICHHUS.
W3meHeHune arperaTHbIxX
COCTOSIHMU BenrecTna"

https://m.edsoo.ru/ff0a86ae

Onexktpusanus Tei. [[Ba pona

29
AIEKTPUUECKUX 3aPsI0B
Ypok-uccnenoBanue
30 | "DnexTpuzamms TN UHIYKIHEH
U IIPYU CONPUKOCHOBEHUH"
31 B3aumoneiicTBre 3apssKeHHBIX bubnmnoreka [HOK
ten. 3akoH Kysnona https://m.edsoo.ru/ff0a87e4
DIEKTPUUECKOE MOoJe.
HanpsoxenHocTh
32 BJIGKI?F WYECKOTO TTOJISI bubmorexa LIOK
P ) https://m.edsoo.ru/ff0a8a0a
[IpuHnun cynepno3unun
AIEKTPUUYECKUX MOJIEH
Hocurenn snektpuyeckux
33 3apsnoB. DIEeMEHTapHBIN 3apsi.
CtpoeHue aToma
[IpoBOAHUMKY U JUDIIEKTPUKH.
34 3£<0H ilox aHeHI[I/Iﬂ b bubmmorexa LIOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUIECKOTO 3apsia
Pemenue 3aga4 Ha npUMEHEHUE
35  cBolicTB 3J'IGII[(T I/I‘ICCEI/IX bubmmorexa LIOK
p https://m.edsoo.ru/ff0a90cc
3apsIoB
DIIEKTPUYECKHI TOK, YCIOBHS
36 | SrO CYLIECTBOBAHMA. bubmuoreka [JOK
M cTOYHUKN 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37  JleHcTBUS 2JIEKTPUIECKOTO TOKA bubnnorexa LIOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiicteue

OJICKTPHUYCCKOI'O II0JI Ha
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https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJHUKYU U JUAIEKTPUKHU"

39 DIIEKTPUUYECKHUI TOK B bubnmoreka [JOK
MeTajiax, JKUIKOCTIX U razax https://m.edsoo.ru/ff0a9838
https://www.yaklass.ru/p/fizika/8-
40 DJIeKTprUYecKas 1emnb U e€ klass/elektricheskie-iavleniia-
COCTaBHBIE YaCTHU 12351 /elektricheskii-tok-elektricheskaia-
tcep-galvanicheskie-elementy-12359
Cuna Toka. JlaboparopHas
41  pabora "HU3mepenue u 0.5 BH6J_IHOTeKa LOK
" https://m.edsoo.ru/ff0a8bd6
peryiaupoBaHue CUIIbI TOKa
DNEeKTpUUECKOoe HaMpsKEHHE.
42 BoasTmerp. JIaboparopuas 05 bubnuorexa [HOK
pabora "U3mepenue u ' https://m.edsoo.ru/ff0a9el14
pEryJIMpOBaHKUE HANPSIKEHUS"
ComnpoTuBieHNE TPOBOJHUKA. BuGmorexa LIOK
43 VaeneHoe conpoTHBICHHC https://m.edsoo.ru/ff0aa738
BEILECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
44  COTPOTHBIECHHUA NPOBOJHHKA OT 1 bubmuotexa [JOK
€ro JIWHBI, TJIOMATH https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CEYEHUS U
Martepuana"
3aBUCHMOCTH CHJIBI TOKA OT BuGmorexa LIOK
45 | nanpaxenns. 3akon Oma 1d https://m.edsoo.ru/ff0aa44a
ydacTKa Ienu
JlaGoparopHas paboTa
"NccnenoBanue 3aBUCUMOCTH
46 | CHIbl TOKA, HIYIIETO 4epes 1 bubmotexa [JOK

PE3UCTOP, OT COMPOTHBIICHUS
pe3UCTOpa M HAIPSHKCHUS Ha
pesuctope"

https://m.edsoo.ru/ff0aa04e
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https://m.edsoo.ru/ff0a9838
https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

HOCJIG,I[OBaTeJ'IBHOC u

47  mapajuieIbHOE COCTUHEHUS
MIPOBOJHHUKOB
JlaGopaTopHnas pabota
"IIpoBepka mpaBuia CIOKEHUS
48 Halg H)KI;HI/HZI:I u Bubmrorexa IOK
P P https://m.eds00.ru/ff0aaa58
MOCJIeI0BATEILHOM
COCJIMHEHUH JIBYX PE€3UCTOPORB"
JlaGopaTopHnas pabota
49 "ITpoBepka nmpaBuiia AJsi CHIIbI bubnuoreka [JOK
TOKa IIPH NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB"
Pemenue 3aga4u Ha npUMEHEHUE
50 | 3akoHa OMaIlI[J'I}I a3JII)I/IqH0r0 bubmoreka HOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabota u MomHoOCTh
51  onjext I/I%CKI(I)IFO TOKa. 3aKOH bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGoparopHas paboTa
"Omnpenenenne paboTsl U bu6nuoreka [IOK
52 :
MOIIHOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUUECKHE IIETTH U
53 HOTPEOUTEIH FINEKTPHUUECKON bubmuoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
IToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
54 "DnexTpuueckue 3apsabl. bubmuoreka [JOK

3apsKEHHbIE Tela U UX
B3aumojercTBus. IlocToSHHBIN
AIEKTpUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

KonTponbhas pabota no teme
"DeKTpUUECKHE 3apsibl.
3apspKEHHbIE TeNa U UX
B3aumojiericTBus. [locTostHHbBII
AIIEKTPUYECKUM TOK"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

57

58

59

ITocTosTHHBIC MarHUTHI, HX
B3aMMOJIENCTBUE

Ypok-uccnenoBanue
"N3yueHune monei moCTOSHHBIX
MarHuToB"

MarnautHoe mone. Marautaoe
noJjie 3eMJIM U €ro 3HaUECHUE
IUIA JKA3HU Ha 3eMiie

OmneiT OpcTena. MaruutHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHoO€e 1oJie KaTyIIKH C
TOKOM

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac3d0

bubnnoreka IIOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?

60

61

62

[IpuMeHeHne >eKTPOMarHiuTOB
B TexHuke. JlaboparopHas
pabora "U3yuenue neicTBus
MarHUTHOTO TIOJIS Ha
MIPOBOJTHUK C TOKOM"

DIIeKTPOABUTATEIb
MOCTOSIHHOT'O TOKa.
Hcnons3oBanue
AIIEKTPOABHUTraTENCH B
TEXHUYECKHUX YCTPOMCTBAX U HA
Tpancnopte. JlaboparopHas
pabora "KonctpyupoBanue u
u3ydeHne padoThl
SJIEKTpOABUTATENS"

Omnbrter @apazesi. 3akoH
ANEKTPOMATHUTHON UHIAYKLIHH.

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-18851/chto-
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/chto-takoe-elektromagnitnaia-induktciia-532779/re-a9093dec-5120-4011-b395-5f304ea31203
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/chto-takoe-elektromagnitnaia-induktciia-532779/re-a9093dec-5120-4011-b395-5f304ea31203

[IpaBuio Jlenna

Onekrporerepatop. CriocoObt
MOJTYYCHUS DIIEKTPUICCKON

takoe-elektromagnitnaia-induktciia-
532779/re-a9093dec-5120-4011-b395-
5f304ea31203

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-

63 | sHepruu. DNEKTPOCTAHIIUU HA 18851/peremennyi-tok-generator-
BO300HOBJISIEMBIX HCTOYHHKAX peremennogo-toka-719341/re-38d6408e-
DHEPTUU 2d9e-4d0d-a423-83026f13ab2e
[ToaroroBka K KOHTPOJIBHON

64 pabote 1o Teme
"DneKTpUUecKue U MarHUTHBIE
siBICHUS"

KonTponpHas padboTa mo Teme
65 "BJ'ICIE)T I/I‘IeCKII?Ie Y MarHUTHBIC Bubmiorexa LIOK
p” https://m.edsoo.ru/ff0ach14
SIBJICHHS
PesepBHrIit ypok. Pabora ¢
66 TCKC’I;)aMI/I H(ZII;eMe "TemnoBbie Bubmioreka [JOK
" https://m.edsoo.ru/ff0acc5e
SIBJICHHS
PesepsHslii ypok. Pabora ¢

g7 | TeKcTamu 1o Teme bu6mmoteka [IOK
"TTocTOSTHHBIN ANEKTPUUYECKUI https://m.edsoo.ru/ff0acdc6
TOK"

PesepBHblit ypok. Pabora ¢
68  Tekcramu 1o Teme "MarHuTHbIC

siBiIeHus"

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

9 KJIACC

Tema ypoka

KoaunuecTBo uacoB

Kourpoabnbie  IIpakTuyeckue

HU3y4eHust

DJIeKTpoHHbIe UG poBbIE
o0pa3oBaTe/bHbIE PeCypChl
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https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/chto-takoe-elektromagnitnaia-induktciia-532779/re-a9093dec-5120-4011-b395-5f304ea31203
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/chto-takoe-elektromagnitnaia-induktciia-532779/re-a9093dec-5120-4011-b395-5f304ea31203
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/chto-takoe-elektromagnitnaia-induktciia-532779/re-a9093dec-5120-4011-b395-5f304ea31203
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://www.yaklass.ru/p/fizika/8-klass/magnitnye-iavleniia-18851/peremennyi-tok-generator-peremennogo-toka-719341/re-38d6408e-2d9e-4d0d-a423-83026f13ab2e
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

MexaHnueckoe IBUKEHHE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCHUTENIBHOCTD
MEXaHUYECKOTO JIBM)KEHUS
PaBHOMEpHOE ITPAMOJIMHEWHOE
JIBU)KEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHOE NMpsMoIuHEHHOE
nexenue. Cpenuss u
MTHOBEHHAsI CKOPOCTh

[Ipsamonuneitnoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4

CxopocTb MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'paduk ckopocTu

JlaGopaTtopHnast pabota
"Onpenenenye yCKOpeHus Tena
MIPH PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MI0CKOCTH"

CBoOouoe nagenue tei. OTbIThI
I'amunes

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18

10

PaBHOMEpHOE ABMXKEHUE 110
okpyxHocTH. [lepnon u yacrora
oOpamienus. JIuneinas u yriosas
CKOPOCTH

[{eHTpOCTpEMHUTENBHOE
YCKOpEHUe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ael76

11

ITepBeiit 3akoH HeroToHa. Bextop
CHJIBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akoH HeroToHa.

bubmunoreka [JOK
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

PaBHopelicTByOIIAs criia

https://m.edsoo.ru/ff0ae72a

13 Tpertwnii 3akon HeroToHa. bubmuoreka [JOK
Cyniepnio3uniust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEHUE bubnunoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuna
YIPYTOCTH
JlaGopaTopHnas pabota
17 | «OnpeneneHue )KeCTKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 | Cuma Tperms https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
J
o | B LOK
pel K A https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
| oo e s Bumorera LOK
. yapyr ’ https://m.edsoo.ru/ff0afb8e
TPCHHUS
22 gcf?\fungcji?fﬂlsoiaeioﬂ}; bubmiorexa LIOK
P ' https://m.edsoo.ru/ff0af044
YckopeHre cBOOOTHOTO TaeHHUs
VYpok-koHpepenius "JIBuxenue
g TeJ BOKDYT IPaBUTAIMOHHOTO
nenTpa (ConHeyHas cucremMa).
lanaxktuku"
Pemenue 3agau no teme "Cuna Bubmorexa [IOK
24 TSHKECTH U 3aKOH BCEMHUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHUYECKasA CKOPOCTb.

bubmuoreka [JOK

25 HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepuaIbHOI
TOUYKH. AGCOJIIOTHO TBEPAOE TEIO.
26  PaBHOBecue TBEPIOTO T]:JHIa c bubmorexa LIOK
one TBepA https://m.edsoo.ru/ffOafe36
3aKPETUIEHHOW OCBIO BPALLCHUS.
MowmeHT cuibl. LleHTp TsKecTH
PaBHOBECHE MaTepuaIbHOI https://www.yaklass.ru/p/fizika/9-
TOYKH. AOGCOTIOTHO TBEPAOE TEIO. klass/mekhanicheskie-iavleniia-statika-
27  PaBHOBecue TBEPIOTO TENA C 7276536/ravnovesie-tel-v-inertcialnykh-
3aKpeIUIEHHOW OChIO BpalllEHHUS. sistemakh-otscheta-7276626/re-
MowmeHT cuibl. LleHTp TsKECTH f4d62307-3451-4542-9063-a491b76beal4
28 Pemenue 3anay 1o teme bubmuoreka [JOK
"MomenT cuibl. LlenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOMI
29 a6IZ>Te 10 TeMe "MSXEIHI/I‘-IGCKOG bubmorexa LIOK
p o " https://m.edsoo.ru/ff0b0408
JIBWKeHHe. BzaumopeiictBue ten
KonTposnbHas pabora no teme
30 "MGXI;.HI/I‘IGCK(I;C JIBHKEHHE bubmiorexa HOK
o " ’ https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynsc Tena. UMmynbse CUitbL.
31 3aKOH COXpaHEHUs1 UMITYJIbCa. bubnuotexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE
Pemenue 3agau no reme "3akoH bu6mmorexa [IOK
32 " :
COXpPAaHEHUS UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexanuueckasi paboTa u bubmuorexa [IOK
MOIITHOCTbH https://m.edsoo.ru/ffOb0a84
35 Pabota cuIbl TSKECTH, CHITBI bu6mmoreka [JOK

YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8
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https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-iavleniia-statika-7276536/ravnovesie-tel-v-inertcialnykh-sistemakh-otscheta-7276626/re-f4d62307-3451-4542-9063-a491b76bea04
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-iavleniia-statika-7276536/ravnovesie-tel-v-inertcialnykh-sistemakh-otscheta-7276626/re-f4d62307-3451-4542-9063-a491b76bea04
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-iavleniia-statika-7276536/ravnovesie-tel-v-inertcialnykh-sistemakh-otscheta-7276626/re-f4d62307-3451-4542-9063-a491b76bea04
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-iavleniia-statika-7276536/ravnovesie-tel-v-inertcialnykh-sistemakh-otscheta-7276626/re-f4d62307-3451-4542-9063-a491b76bea04
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-iavleniia-statika-7276536/ravnovesie-tel-v-inertcialnykh-sistemakh-otscheta-7276626/re-f4d62307-3451-4542-9063-a491b76bea04
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

36

JlaGopaTopHnas pabota
«Ompenenenue padbOTHI CUIIBI
TPEHUS TIPU PAaBHOMEPHOM
JBYDKEHUH TeJa 10
TOPH30HTAILHOW TTOBEPXHOCTHY

37

38

CBs13b SHEpruu U paboThI.
[ToreHumanbHas sHeprus
Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

40

41

42

43

3aKoH COXpAaHCHHA DHEPTHUH B
MCXaHUKE

JlaGopaTtopHnast pabota
«M3yveHune 3aK0Ha COXpaHCHHUSI
SHEPT U

KonebarenpHoe JBHXXCHUC U €TI0
XaApPaKTCPUCTHUKU

3aryxaroliye KojaeOaHusl.
BroinyxaeHnsie Kone6aHusl.
Pe3onanc

MareMaTH4ecKuil ¥ NPy KUHHBIA
MasiTHUKU

bubmuoreka [JOK
https://m.edsoo.ru/ffOb12fe

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

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

44

45

Ypok-uccnenoBanue
«3aBUCUMOCTH TIEpUOJIA
Kose0aHu# OT KECTKOCTH
MIPY>KAHBI U MacChl TPy3a»
IIpeBpaiienue 3HEpruu npu
MEXaHUUYECKUX KOJICOaHUIX

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

46

JlaGopaTtopHnast pabota
«OrmpenesneHue yacToThl U
nepuoja KojaebaHui mpyKMHHOTO
MasITHUKa

bu6mmorexa [{OK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas paboTa

bubmunoreka [JOK
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

«[TpoBepka HE3aBUCUMOCTH
nepuojaa kojnebanuii rpysa,
HOJIBEIICHHOTO K HUTH, OT MACChI
rpy3a»

Mexaunueckue BoinHbl. CBOWCTBA
MEXAHUYECKUX BOJIH.

https://m.edsoo.ru/ffOb197a

bubmuoreka [JOK

48 [IpononpHbIE U ONIEpEYHbIE https://m.edsoo.ru/ffOb21fe
BOJIHBI
VYpok-koH(pepeHus
49 "MexaHn4ecKue BOJIHEI B
TBEPAOM Tele. CelicMUYecKue
BOJIHBI"
https://www.yaklass.ru/p/fizika/9-
38vK. PaCIDOCTHAHCHIE I klass/mekhanicheskie-kolebaniia-i-volny-
50 OTya;KeHHep3B pa 18755/zvukovye-volny-skorost-zvuka-
p YK 271057/re-24ab5e4e-8914-43aa-9002-
6eldabb53ddc
Ypok-uccnenoBanue
51 | "HaOmroneHwne 3aBHCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"
https://www.yaklass.ru/p/fizika/9-
I DOMKOCTE 3BVKA H BEICOTA TOHA klass/mekhanicheskie-kolebaniia-i-volny-
52 AII)( CTquCKHgK 30HAHC ’ 18755/ot-chego-zavisiat-vysota-tembr-
Y p gromkost-i-rezonans-zvuka-284891/re-
4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
VYpok-koHpepenuus "Ynprpas3s
53 I/IEIH(I) a3Bq) pB I'IHI/I oJlle U pERE bubmiorexa LIOK
p N YK B TpUp https://m.edsoo.ru/ff0b23ca
TEXHUKE
IToaroroBka Kk KOHTPOJIBHON
54 pabote 1o Teme "3aKOoHBI bubnnorexa [JOK
coxpaHeHus. MexaHu4yeckue https://m.edsoo.ru/ff0b25f0
K01e0aHus U BOJHEI"
55 | KontposbHas paboTa 1o reme
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/zvukovye-volny-skorost-zvuka-271057/re-24ab5e4e-8914-43aa-9002-6e1da6b53ddc
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-i-volny-18755/ot-chego-zavisiat-vysota-tembr-gromkost-i-rezonans-zvuka-284891/re-4a7d3ee2-eb1c-4414-8ed0-c6aa7320cc9d
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHBI COXpaHEHHUS.
Mexannueckue KoeOanus u
BOJIHBI"

:‘)J'ICKTpOMaI‘HI/ITHOC IIOJIC.

bubmuoreka [JOK

o6 ONEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa AJIEKTPOMAarHUTHBIX
BOJIH
Ypok-konpepennus "Llkana
2JIEKTPOMArHUTHBIX BOJIH.

58 I/ICHOJI':I)BSOBaHI/Ie Bubmmorexa LIOK

https://m.edsoo.ru/ffOb2fe6
JIEKTPOMATrHUTHBIX BOJH JIJISI
COTOBOH CBsA3H"
VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH bubnmoreka [JOK
C IIOMOILBLKO MOOUJIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

Pemenue 3a1ay Ha onpeeneHme

60 | 4acTOTHI U JJIAHBI
AIEKTPOMArHUTHOM BOJTHBI
DeKTpoOMarHuTHas Ipupoaa

61 cBera pCKO OCTb CBeTl; o bubmiorexa HOK

' pocT] : https://m.edsoo.ru/ff0b31d0
BonHoBrIe CBOKMCTBA CBETA
HcTouHuku cBera.

6 [TpsimonuHeitHOe bubmuorexa [IOK
pacupocTpaHEeHuE CBETA. https://m.edso00.ru/ff0b3658
3armenus Connia u JIyHsl
3aK0oH OTpaKEHHS CBETA. 3epKaia.

63 PCIHCHI/IZPSaILa‘I Ha I I/IMeHeII){I/Ie bubsmorexa [IOK

p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
[Tpenominenue cBera. 3aKoH bubnnoreka [JOK

64 ]

MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea

65  IlomHOE BHYTpEHHEE OTPAKECHHE bubnuoreka [JOK

75



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

cseta. Mcnonp3oBanue MOJIHOTO
BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5¢c

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH

66  yria npeaoMIIeHHUsI CBETOBOTO
Jy4a OT yrJia MaJieHus Ha
rpanuiie "Bo3ayx-crexiao""
Ypok-koHpepeHIus
"Hcnonp30BaHuE TIOJIHOTO
67/  BHYTpEHHEro OTPa)KEeHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3p"
bubmuoreka [JOK
68  Jlunazel. OnTUYeckas cuiia JTUH3bI https://m.edsoo.ru/fOb3f2c
69 [Toctpoenne nzobpaxeHuii B bubnuoreka [IOK
JMH3axX https://m.edsoo.ru/ffOb444a
JlaGoparopHas paboTa
70 "Onpenenenre GOKyCHOTO bubnnoreka [JOK
PacCTOSIHUA U ONTUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Ypok-koH(pepeH s
71 "OpnTqucE)HS J'II/IIII-ISOBBIC bubmorexa [IOK
. https://m.edsoo.ru/ff0cOa7e
npuOOpbI
72 I'ma3 xak onTuyeckas cucrema. bu6mmorexa [IOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "JedekTs
3peHus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBera B
74 CTIEKTD. Omnertel HeroToHA. bubnmoreka [JOK

CrnoxeHue cieKTpaibHbIX
uBeToB. Jlucnepcust cBera

https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGopaTtopHnast pabota "ONbITHI
0 Pa3JIOKEHHUIO OEJIoTo CBETa B

bu6mmoreka [JOK

75 CHCKTp W BOCNIPHATHIO IBCTa https://m.edsoo.ru/ffOcOe2a
MPEIMETOB MPU MX HAOIIOICHUN
yepe3 1BETOBbIE GUIbTPHI"
VYpoxk-npaktukym "BosiHOBBIE
76  cBONCTBa CBeTa: TUCIIEPCHS,
uHTepdepeHius u qudpaxuus”
27 OmneiTel Pe3epdopna u bubmuoreka [JOK
IJIAHETapHAask MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarer bopa. Moaens aroma
bopa
141
79 aromow. Kaasrer, Mlnmcituarae Bu6miorera LIOK
) ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpoxk-nipaktukyMm "Habmronenue bubnunoreka [JOK
CIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81  PamnoakTUBHOCTB U €€ BHUJIBI bubmiorexa LIOK
https://m.edsoo0.ru/ff0c1672
82 Ctpoenue aToMHOTO sijpa. bubnunoreka [JOK
Hyxknonnas monens https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBpALICHUS. bubnnorexa [JOK
H3otomnbl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: bubmuoreka [JOK
"PanuoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ffOclb4a
85 | Ilepmon momypacmana
VpoK-
86 "I;Daoigslljglili{e}j: II//II§J'I CHUS B Eubmiorexa LIOK
o ya " https://m.edso0.ru/ff0c2126
pUPOJE, MEAUIIMHE, TEXHUKE
Snepubie peakiuu. 3aKOHBI BuGmiorexa LIOK
87 | coxpaHeHHMA 3apsI0OBOTO U

MaCCOBOI'O YHCECII

https://m.edsoo.ru/ff0c1c58
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https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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https://m.edsoo.ru/ff0c1c58

88

89

DHeprus CBSI31 aTOMHBIX SIIEP.
CBs13b Macchl U SJHEPTUU
Pemenne 3amau mo reme
"SAnepubie peakuun'

bubmuoreka [JOK
https://m.edsoo.ru/ff0cld7a

90

Peakinu cuHTE3a U ACIIEHUA
anep. Uctounuku 3Hepruu
CouHiia 1 38631

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

92

93

94

95

Ypok-koHpepenus "Anepuas
sHepreTuka. JlercTBus
paZMOaKTUBHBIX U3ITyYEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBsIc siBIeHHS"
KonTponbhas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsic sBICHHS"

[ToBTOpEeHnue, 06061IEHNE.

JlaGopatopHble paboThI IO Kypcy

"B3aumonerictaue Tea"

[ToBTOpeHme, 0600IICHHE.
Pemienue pacueTHbIX U
Ka4€CTBCHHBIX 3a1a4 110 TEME
"TemioBele mmpouecch”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

97

[ToBTOpenue, oboOIIEHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"KITJI TermoBeIX qBUTATENCH"

[ToBTOpEeHme, 0600IICHHE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [{OK
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https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

Pemenuie pacueTHbIX U
KaueCTBEHHBIX 33J1a4 110 TEME
"KII/ snexrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpEeHME, 000OIICHHE.

bu6mmoreka [JOK

98 .']'_[a60paTOpHBIe pa6o”TH 110 KypCy 1 1 https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBJICHUS
o | Homopeme ootmeme T | o LOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXaHHUKE
I1 6006 . Pab
100 ¢ rexcravn o teve "KoneGarms 1 Bu6morera LIOK
" https://m.edsoo.ru/ff0c2e82
Y BOJIHBI
I1 6006 . Pab
101 ¢ rexcravm o teve "Cacromme 1 Bu6miorera LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menne. Pabora
102 ¢ rekcramu no Teme "KBaHTOBas 1
u siiepHas pusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[MPOT'PAMME
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

1. ®wusuka: 7-i1 kmacc: 6a30Bbli ypoBeHb: yueOHuk lleppimkun W.M., MBanoB A.U. 3-e
u3JlaHue, nepepadboranHoe AKiuoHepHoe oouectBo «M3narensctBo «IIpocBenienne»

2. Ousuka: 8-i1 kjacc: 6a30BbIi ypoBeHb: yueOHMK Ileppimkun WM.M., MBanoB AWM. 3-e
u3JlaHue, nepepadboranHoe AKuoHepHoe oouectBo «M3narensctBo «IIpocBenienne»

3. Owusuka: 9-ii kiacc: 6a30BbIid ypoBeHb: yueOHUK [leppimkun M. M., I'yrauk E. M., Banos
A. WN., TlerpoBa M. A. 3-¢ wu3ganue, nepepaboTaHHOEC AKIIMOHEPHOE OOIIEeCTBO
«3narennbcTBO «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

1. HopmatuBHbie nokyMeHTH denepanbHoro ypoBas. — URL:
https://edsoo.ru/normativnye-dokumenty/

2. denepanbubie paboune nporpammel. — URL: https://edsoo.ru/rabochieprogrammy/

3. Konctpykrop padounx nmporpamm. — URL: https://edsoo.ru/konstruktorrabochih-
programm/

4. MeTtoaunueckue mocodus u pekomenaanuu 1o ¢usuke. — URL: https://edsoo.ru/mr-
fizika/

5. Metoanueckue BUEOypOKH (B TOM uucie, o gusuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

6. Mertonnyeckue uHTepaKkTuBHbIE Keiicbl. — URL:
https://edsoo.ru/metodicheskie_kejsy/

7. BuptyanbsHbie 1abopaTopHbIe U MPaKTHYECKUE pabOThI HA YIITyOIEHHOM ypOBHE
ocHOBHOro 001ero oopasosanus. — URL: https://content.edsoo.ru/lab/

8. Marepwuainsl o BorpocaMm GopMHpOBaHUs PYHKIMOHATBHOM rpamoTHOCTH. — URL:
https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/

9. Meromuueckwuii xypHan «O0pa3 aerictBus». — URL: https://od-instrao.ru/

10. Ha 6aze ®I'BHY «ICPO» npogomxaet pyHKIHOHUPOBATH TOPsUasi TUHUS
«OOHOBJIEHHE COAEPIKaHUS 00IIEro 00pa3oBaHM» I MOTYyYSHHS Me1arOrHIeCKUMH
pabOTHUKAaMU OTBETOB Ha BOIPOCHI, BO3HUKAIOIINE B X0/1€ IOATOTOBKU K HOBOMY Y4eOHOMY
roxay, — https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/

11. Ha noprane «Eannoe conepxanue o01ero oopazoBaHus» B paszese
«Meronnueckue matepuans» (https://edsoo.ru/metodicheskie-materialy/) pazmerienst
CJIEAYIOIIME METOAMYECKUE TOCOOUS U PEKOMEH IAlINU:

— Peanuzanust npo@uiibHOro 00y4eHHs TEXHOJOTHYECKON (MH)KEHEPHOM ) HalpaBIEeHHOCTH
Ha ypOBHE CpeHero oouiero oopa3oBanus : MeTouueckue pekomenganuu. — ®I'bHY
«ICPO», 2023. — 56 c.

— Cucrema OLEHKH JOCTHKEHUN MIIIaHUPYEMBIX NIPEAMETHBIX PE3YJIbTaTOB OCBOCHHUS
yuebHoro npeamera «Pusnkay : Mmetoguueckue pekomenaauuu. — ®I'bHY «MCPOy, 2023. —
99 c.

— JlocTHKeHNEe MEeTanpeAMETHBIX PE3YJIbTAaTOB B paMKax U3y4eHHs MPEIMETOB
€CTEeCTBEHHO-HAY4YHOT0 0JI0Ka (OCHOBHOE 00111ee 00pa3oBaHKe) : METOIUYECKHE PEKOMEH AU,
— ®I'BHY «MICPO», 2023. — 136 c.

— ®usuka (yrmyOnénuslii yposens). Peanuzanus tpedoBannii @I'OC cpeanero obiero
OpazoBanus : MeToandeckoe mocooue mist yunurens. — DI'BHY «MMCPOy, 2023. — 114 c.

— ®usuka. Peamuzamus tpedoBanuit ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUS :
MeTtoaudeckoe nocoodue s yuurens. — PI'BHY «MICPO PAO», 2022. — 53 c.

— ®usuka. 7 knace (yrayOnéHnHslid ypoBeHs). Peanuzanus tpedoBannii ®I'OC ocHOBHOTO
obmrero oopazoBanus : Meroaudeckoe mocooue nist yunurenss. — DI'BHY «MCPO PAO», 2022.
-8lc.
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https://edsoo.ru/normativnye-dokumenty/
https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/

— Meroaunueckue peKkoOMEeH 1Al 0 (GOPMUPOBAHUIO PYHKIIMOHAIBHON TPAMOTHOCTH
oOyyaromuxcst 5—9 KJIacCOB C UCMOIB30BaHUEM OTKPHITOrO OaHKa 3a7jaHui Ha TU(PPOBOH
maTdopMe Mo MIECTH HAMPaBICHUSIM (yHKITMOHATBHOW TPAaMOTHOCTH B y4eOHOM Ipoliecce 1
JUTSI TIPOBEJICHHUSI BHYTPUIIIKOJILHOTO MOHUTOPUHTA (hopMUpOBaHHs (PYHKIIMOHATBHON
rpamotHocTH obydaronuxcs. — DI'BHY «MMCPO PAOy, 2022. — 360 c.

HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnnoTeka BUACOYPOKOB IO IMIKOJBbHON mporpamme. @usnka [ DeKTpoHHBIN pecypc]. Pexxum
nocryma: https://interneturok.ru.

2. bubnuoreka mudpoBoro odbpazoBaresbHOro KoHTeHTa. Pu3uka [ DeKTpoHHBIH pecypc]. Pexum
nocryma: https://lesson.edu.ru/03/07.

3. Eaunoe coneprxanue oOpa3oBaHue» [ DIeKTpoHHBIN pecypce]. Pexum poctyma: https://edsoo.ru.
4. Pexomenpanuu g yudtenel. ®dusuka [OnekTpoHHBIM pecypc]. Pexum gocryma:
https://uchitel.club/fpu858/fizika.

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

6. https:/fipi.ru/

7. https://ege.sdamgia.ru/

8. https://oge.sdamgia.ru/

9. https://learningapps.org/register.php

10.https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0
%B0

11.https://www.uchportal.ru/load/38
12.http://nauka.mosmetod.ru/
13.http://seninvg07.narod.ru/004 fiz_lab.htm
14.https://fizclass.ru/ 10

15.https://vznaniya.ru/

16.IMonuTexuuueckuit myseit https://polymus.ru/

17. Tocynapcteennblii My3eii kocMonaBTHkK uM. K. D. I{nonkoBckoro. BupTyanbHble IpOryiIKy
https://gmik.ru/fotovideo3d/virtualnyiy-tur/

18. Myzeii  kocmomaBTMKHM.  BupryambHas ~ okckypcus - https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/ 14. buodusuka
https://postnauka.org/themes/biofizika

19.Hekommepuecknii  HaydHO-TIONMYJIAPHBIH  MPOEKT  «DJEMEHTHI  OOJBIIOW  HAyKH»
https://elementy.ru/

20.bubnmnoreka KHUT 110 MO YJIAPHOMN 3JIEMEHTapHOU ¢busnke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

21.®Dusuka B mkone. Pucynku no ¢pusuke http://markx.narod.ru/pic/
22. Apxus xypHana «Hayka u sxu3Hb» https://www.nkj.ru/archive/ 20.
23.http://www.all-fizika.com/article/index.php?id_article=110

24.BupTyanbHelii My3ell (U3MUECKOr0 0OOPYJOBaHHS My3eiHO-TIEarorHdeckoro KOMILIEKCa
«Denukey» https:/fiz-muz-spb.ucoz.net/

25.Caepxsanaua. Caiit n1s yuureneit gpusuku. http://sverh-zadacha.ucoz.ru/index/0-
26.«®U3TEX pernonam» https://os.mipt.ru/#/
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