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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE MOJIOXKEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHbix B PIOC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHWs W KoHIENImu TpernojaBaHus y4eOHOTO
npeaMera «PU3ukKay.

Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAIOIIMXCS W OPraHM3alui0 H3ydeHHs (U3UKKM Ha
NeSITEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe Yy4YUTHIBAIOTCSI BO3MOXKHOCTH Y4€OHOIO
npeamera B peanusanuu TpeboBannit PI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUsl.

[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOydyeHus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJep>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IEeNIbI0 OKa3aHHUsI METOANMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEeIMETY.

®u3zuKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3y4aeMbIX XUMHUEH,
OunoJsioTHeH, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpeE.

OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpEANOJaraeT OBJIAJCHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMHI €CTeCTBEHHO-HAyYHYI0 TPAMOTHOCTD:
® HayyHO OOBSCHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE U HCIOJIH30BaTh HAYUHbIE NOKA3aTEIbCTBA YIS MOTYyYCHUS
BBIBOJIOB.

Henn wm3yueHus (U3HKUA HAa yYpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs OIpPENEICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «dPusnka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yTBepkAEHHON pemenneM Komuternn MunncrepcrBa npocsemenus Poccuiickoit ®@enepannn
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).

Hean usyyenus pusnku:
npuoOpeTeHne HMHTepeca M CTpeMJIeHHs OOydalolMXcs K HAaydHOMY H3Y4YEHHIO MPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/Ie MO3HAHUs U (OPMHUPOBAHHUE MCCIIE0BATENBCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHs OCHOB CTPOEHUS MaTepuu
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;



(dbopMupoBaHHE TPEACTABICHUN O PonM (U3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyaymiel nmpodeccrHoHalbHON NESTETbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
npuoOpeTeHne 3HAHUK O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
AIEKTPUICCKUX, MATHAUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yYMEHUH ONHCHIBATh M OOBSCHATH (PU3UYECKUE SBICHHS C HCIOJIB30BAHHEM
MOJIYYCHHBIX 3HAHU;

OCBOEHHME METOJIOB PEHICHUs MPOCTEHIIMX PAcUETHBIX 33Jad C HCIOJB30BAaHHEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHWH HAOIIONaTh TPUPOJHBIE SBJICHUS W BBIOJIHATH ONBITHI, J1A0OPATOPHBIC
paboTHI M SKCTIEpUMEHTAIBHBIEC HCCIIEIOBAHUS C UCTIOIH30BAHUEM H3MEPHTEIBHBIX IIPHOOPOB;
OCBOEHHE TIPUEMOB paboThI ¢ HHPOpMaIuen PU3NIECKOTO COACpIKAHUS, BKITIOUask HHPOPMAIIUIO
O COBPEMEHHBIX JIOCTIKEHHUAX (PU3HKH, aHATN3 M KPUTHUECKOE OIICHUBAaHNE WH(POPMAIIHH;
3HAKOMCTBO €O cdepamu TpodecCHOHATBLHOW eATEebHOCTH, CBS3aHHBIMH C (U3HKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha usyuenue ¢usukm (0a30BBI YpOBEHBH) Ha YPOBHE OCHOBHOTO OOMIETO 0Opa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).

[Ipenyaraemerit B mporpaMme 1o Gpu3nke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB C YYETOM MHJIMBUIYaNbHBIX 0COOEHHOCTEN 00yUJaloNINXCs, CIUCKA IKCIIEPUMEHTATbHBIX
3aJlaHuH, MpeJlaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O AK3aMeHa Mo (pusmke.

[Ipn BbIMOIHEHHH JTAaOOPATOPHBIX W MPAKTHYECKHX pPabOT Ha YypoOKax HCIHOJIb3YEeTCs
o0opynoBaHue LIeHTpa 00pa30BaHUsl €CTECTBEHHO - HAy4YHOM HampaBlieHHOCTH «Todka pocTay,
CO3JaHHBIE C IIEJII0 Pa3BUTUS Y OOYYAIOIIMXCS €CTeCTBEHHO-HAYYHOW, MaTeMaTU4YeCKOM,
MH(OPMALIMOHHONH T'PaMOTHOCTH, (OPMHUPOBAHUS KPUTHUYECKOTO U KPEATUBHOTO MBIIUICHUS,
COBEpIICHCTBOBAHUS HABBHIKOB €CTECTBEHHO-HAyYHOW HAINPaBICHHOCTH, a Takxke s
MPaKTUYECKON 0TpabOTKK ydyeOHOTO MaTepuaa 1o Qpu3uke.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPA.

®uzuka — HayKa o mpupoje. SBineHus npupoabl. OuU3ndeckue sSBICHUS: MEXaHUUYECKUE,
TEIIOBBIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMMUMHBL W3mepeHue ¢usnueckux BenuuuH. Du3ndeckue MpUOOPHI.
[TorpemHocTs U3MepeHnid. MexayHapoaHasi cUCTeMa €IMHMUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaloT mpupony. EcTecTBeHHO-Hay4HBIN
METOJ TO3HAHUS: HAONMIOJEHHe, IMOCTAHOBKAa HAyyHOTO BOMPOCA, BBIABIWKEHHUE THIIOTES,
OKCIEPUMEHT II0 TPOBEPKE THUMNOTe3, O0O0bsAcHeHHe HabmogaeMoro spiaeHus. OmnucaHue
(bu3MYECKUX SABICHUHN C TIOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

Mexanuueckue, TEIIOBbIC, NEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.



duznyeckue mMpuOOpPsI U MPOIIeaypa IPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM MPHUOOPOM.
Jlabopamopusie padbomot u onvimel.

OmnpeneneHue eHbl IeIeHUs IKaIbl H3MEPUTEIBHOTO PUoopa.

N3mepeHue paccTossHUM.

N3mepenue o0bEMa KUAKOCTU U TBEPJIOTO TEA.

Onpenenenne pa3smMepoB MabIX TEIl.

N3mepenue Temneparypsl pu MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATypHI.

[IpoBenenue uccienoBaHusl MO MPOBEPKE I'MIOTE3bI: JAbHOCTh MOJNETA IIApHKa, MYLIEHHOTO

TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM 0O0JIbILIE BHICOTA ITYCKA.

Paznes 2. IlepBoHauyasnbHble CBeleHUSI 0 CTPOCHMH BellecTBA.

Ctpoenue BemecTBa: aTOMbl W MOJEKYNIbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBmwkxenune dactuil BemiecTBa. CBsI3b CKOPOCTH JIBMDKCHHS YacCTHI[ C TEMIIEpaTypoH.
BpoyHoBckoe nBuxenue, auddys3us. BzauMonelcTBHe YacTHIl BEIIECTBA: MPUTSDKEHHE H
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U  TBEPIBIX
(kpucTaynuecknx) Tel. B3anmMocBsI3p MEXAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUN
BOJIBI.

Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JBIYKEHUS.
Ha6mronenue auddysun.
Habmonenue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM HIIM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuwie pabomel u onvimel.

OreHka 1uaMeTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHUEM (GoTorpaduii).
OnpIThI 10 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHHUSI Ta30B.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUS.

Paznen 3. /IBu:keHue U B3auMoAeicTBHE TeJl.

Mexannyeckoe JBUKeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBHKeHHe. CKOpOCTb.
CpenHsis CKOpOCTh ITPU HEPABHOMEPHOM JBUKEHHUU. PacyéT myTu U BpeMeHU JBUKCHHUS.

SIBnenune wHepuuu. 3aKOH HHepUUH. B3aumoneicTBue Ten Kak NHpUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTd Tena. IlnmoTHocTh BemiectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €TMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aummojeicTBus Tten. Cuia ympyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBI0 JAUHAMOMETpA. SIBIEHUE TATOTEeHUs U cuia Tsokectu. Cuia
TSOKECTH Ha JApyrux rmiuaHetax. Bec Tema. HeBecomocTs. CrioskeHHe CHJI, HAIllPaBJICHHBIX I10
onHoi mpsimoii. PaBHogeiicTByromas cun. Cuna Tpenus. TpeHrue CKOJNBbKEHUS U TPEHHE MOKOSI.
Tpenue B mpupo/ie U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHu4eCcKoro IBHKEHHS Tela.

N3mepenune ckopocTy NpsSMOJIMHEHHOTO IBUKEHHS.
Habmtonenue sSiBJIeHUS HHEPITUH.

Habmronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHME MacC N0 B3aUMOJCHCTBUIO TEJl.

CrnoxeHue cuil, HallpaBJIEHHBIX M0 OJIHOM MPSIMOM.

Jlabopamopusie pabomot u onvimol.



OnpeneneHne CKOpPOCTM PAaBHOMEPHOIO  JABIKEHHUs (IIapuka B JKMJIKOCTH, MOJEIH
AIIEKTPUYECKOTO ABTOMOOUJIS U TaK Jlasee).

Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHHsI OpycKa WIM [IapuKa 110 HAKJIOHHOW TIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TENA.

OneITEI, JAEMOHCTPUPYIONINE 3aBHCHMOCTh pacTshkeHUs (aedopmamnuu) MOPYKHUHBI OT
IIPUIIOKEHHOMN CHUJIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT BeEca Tejla U Xapakrepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBieHus TBEPABIMU TeIaMU, KUAKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTnueckue MamuvHbL. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
rnyounbl.  ['wppocratmueckuit  mapagokc. CooOmiaromuecs — cocynsl.  ['mapaBimdeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atMochepHoe naBieHue. [IpUuUMHBI CyIIECTBOBAHUS BO3TYLIHOM
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue atrmocdepHOro JaBleHHsA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hepHOTO JTaBJICHHS.

JleiicTBHE )KUIKOCTU U Ta3a HA MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

emoncmpayuu.
3aBUCHMOCTb JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTHIO U Fa30M.

Coo0mmaromuecs: CoCyIbl.

I'mapaBnuueckuit mpecc.

[IposiBnenue necTBUsS aTMOC(HEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U IUIOTHOCTU
AKUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue mnnaBaHus TeJl: IUIABaHWE WM TOTPYXKEHUE TEl B 3aBUCHUMOCTH OT COOTHOILICHHUS
IJIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTpYKEHHOW B KUIKOCTH YaCTH
Tena.

Ornpesnenenre BbITATKUBAIOLIEH CUIIbL, JCHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B )KUJIKOCTb.
[IpoBepka He3aBUCHUMOCTH BBITAJIKHWBAKOUIEH CHIIbI, ACHCTBYIOIIEH Ha TEJNO B JKUJIKOCTH, OT
MaccChl Tena.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH BBITAJIKMBAIOUIEH CHJIbI, JEHCTBYIOIIEH Ha TelO B
KHUJIKOCTH, OT 00bEMa NOTPYKEHHO B KHUIKOCTb YACTH TeJa U OT IUNIOTHOCTHU >KUKOCTH.
KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAaHME JIOAKM W OIpENEJICHHE €€
IpPy30N0bEMHOCTH.

Pazgen S. PaGoTa m MOIIHOCTB. JHeEprus.

Mexanunueckasi pabota. MOLTHOCTb.

[IpocThle MeXaHM3MBI: pblYar, OJOK, HAKJIOHHas IUIOCKOCThb. [IpaBmiio paBHOBecus
pbryara. [IpuMeHeHHne mpaBwiia paBHOBECHs pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.
KIIJI npocthix MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE.



Mexanundeckas sHeprus. Kunermdeckas W mnoreHuuanbHas osHeprus. IIpespainenue
OJIHOTO BUJA MEXaHUYECKOM 3HEPruu B APYyroil. 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.
Jemoncmpayuu.
[Ipumepbl NpOCTHIX MEXaHNU3MOB.
Jlabopamopubvie padbomot u onvimel.
Omnpenenenne pabOTHI CUJIBI TPEHHS MPH PAaBHOMEPHOM JBW)KCHHUHU TeJla 10 TOPU30HTAIHHOMN
MIOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHS pblyara.
N3mepenue KII/] HaKIIOHHOM IIOCKOCTH.
N3yuenune 3aKk0Ha COXpAHEHUSI MEXAHUYECKOM SHEPIUH.

8 KUIIACC

Paznen 6. TenioBble siBeHHS.

OcHOBHBIE I0JIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHN CTpOeHus BellecTBa. Macca
U pa3Mepbl aroMOB W MOJeKyld. OTBITBI, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHHI BemecTBa. Kpucramimyueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUUECKOH Teopur. CMauyMBaHWE W KaNWUIPHBIE sBIEHUSA. TemioBoe
pacIIupeHme 1 cxaTue.

Temmepatypa. CBsi3p TeMmIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBMJKCHHS YacCTHII.
Buyrpennsis  sueprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
COBepIIIeHHE paboThl. BUb Terionepenayu: TErmiIonpOBOHOCTh, KOHBEKITUS, H3TyUeHHE.

KomuuectBo Temmotel. YaenpHas TEIUIOEMKOCTH BeIlIeCcTBa. [eII00OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBineHue M OTBepJieBaHHE KPHUCTATUITMUECKHX
BEIIECTB. YJelbHas TemioTa tuiaBieHus. IlapooOpasoBanue u koHjaeHcanws. Mcmapenue.
Kunenue. VYnenpHas Temora mapooOpa3oBaHusA. 3aBUCHMOCTh TEMIIEPATypbl KHUIICHHS OT
aTMOC(hepHOTO JTaBJICHHS.

Brnaxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeabHasl TEII0Ta CrOPaHUsL.

[Ipunnumer pabotel TernoBbix aBuratenei KIIJ[ termmoBoro nsurartens. TeroBbie
JIBUTATEJIM U 3aLIATA OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAICHUs SHEPTUM B TEIJIOBBIX MpOIleccax.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.

Ha6monenue nuddysun.

HalGnronenue sBIIeHU CMauyMBaHUS ¥ KalTWJUISIPHBIX SIBICHUH.
HabGnrogenue TeniaoBoro pacuiupeHus Tel.

W3meHnenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna n3amepeHus TeMneparypsl.

Buns! Tenonepenayun.

OxmaxkJIeHue Mpu COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHHN pabOThl BHEITHUMH CHUTAMH.
CpaBHEHME TETIOEMKOCTEN Pa3IUYHBIX BEUIECTB.
Habmronenue kumneHusl.

Habmonenue noctossHCTBa TEMIIEPATyphI MPHU TUTABICHUH.



Moenu TeIIOBbIX IBUTATEIEH.

Jlabopamopusie padbomot u onvimel.
OmnbITH IO OOHAPYKEHUIO JCWCTBUS CHII MOJIEKYJISIPHOTO TIPUTSHKECHUSI.
OnpIThI 10 BEIpAIIMBAaHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.
OmnbITH IO HAOTIOIEHHUIO TETUIOBOTO PACUIMPEHHS Ta30B, )KUKOCTEH U TBEPBIX TEIL.
Ornpenenenue qaBiaeHUs BO3AyXa B OaJUIOHE MITIPHUIIA.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJIEHUS BO3/yXa OT €ero o0bEMa U HarpeBaHuUs WU
OXJIQKICHUSI.
[IpoBepka runoTessl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUJAKOCTU B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl.
Habmonenne m3MeHeHus: BHYTPEHHEN >HEpPruM Tejla B pe3yibTaTe Telionepeaadyd U paboTbl
BHEIIIHUX CHUJL.
HccnenoBanue siBieHus TEII000MeHa pY CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.
Omnpenenenre KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C HarpeTbiM
METAJNINYECKUM IMIMHAPOM.
OnpenenenHne yneapHON TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca ncnapeHus.
OnpeneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.
Onpenenenne yneapHON TEMJIOTHI IIJIaBICHUS JIb/IA.

Pa3znesn 7. JiiekTpruyeckne U MarHuTHbIE SIBJICHUSI.

Onextpusanus Ten. JlBa poja aJIEeKTpUYECKHX 3apsiioB. B3anMopelicTBHe 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTB CHJIBI B3aMMOJEMCTBUS 3apsSKEHHBIX TE1 OT BEIUYUHBI
3apsAZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

DnekTpuyeckoe nojie. Hanpssk€HHOCTD aiiekTpudeckoro notig. [IpuHoun cyneprno3uuuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpuueckuid 3apsia. CrtpoeHue
atoma. [IpoBoJHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsija.

ONEeKTpUYECKU TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOro ToKa (TEIIoBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B KHMJIKOCTSIX U ra3ax.

OnekTpuyeckas unenb. Cuina Toka. OJjekTpudeckoe HamnpsbkeHue. ConpoTHBICHHE
MPOBOJIHMKA. YJEJIbHOE CONpPOTUBIECHHE BellecTBa. 3akoH Owma s ydacTka Lenu.
[TocnenoBarenbHOE U NapAIIIEIBHOE COEAUHEHUE POBOJHUKOB.

PaGota 1 MoIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpruueckue enu
U IOTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KOpoTKOE 3aMbIKaHHeE.

[locrosiHHble MarHuThl. B3anMoneicTBUE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MarnuTHO€ noJie 3eMJIM U €ro 3Ha4eHHue 715 xKu3HU Ha 3emie. OnbIT Dpcrena. MaruutHoe nolie
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 31eKTpOMaruiuToB B TeXHUKE. JleiicTBEe MarHUTHOTO MOJIs
Ha TMPOBOJHUK C TOKOM. OJEKTPOIBUIaTeNlb IOCTOSHHOrO ToKa. lMcnonp3oBaHue
IEKTPOIBUTaTeNIed B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneiter  @apanes. SIBieHue  dnekTpomarHuTHOW  uHAykuuu. Ilpaswio  Jlenma.
OnexrporeHepatop. CnocoObl MOJYyYeHHS IIEKTPUUECKOW HHEPrUu. OIJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPIHH.

Jemoncmpayuu.

OnexTpusanus Te.
JIBa posa 3MEKTPUYECKUX 3aps0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEII.



YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.
DnexTpocTaTUuecKas HHIYKIHS.
3aKOH COXpaHEHMsI IEKTPUUECKUX 3apsI0B.
[IpOBOIHUKH U TUAIEKTPUKH.
MoienupoBaHK€e CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTOUHMKH TOCTOSITHHOTO TOKA.
JIENCTBHS DIIEKTPUYECKOTO TOKA.
DNEeKTPUYECKUM TOK B JKUJIKOCTH.
I"a30BwIi1 pazps.
N3mepenue cuibl TOKa aMIIEpMETPOM.
N3MepeHne 51eKTpuYecKOro HarpsKeHUST BOJTbTMETPOM.
Peocrar n marazuH cOnpoTHBIICHUN.
B3anmopaeicTBre NOCTOSTHHBIX MAarHUTOB.
MogennpoBaHre HEBO3MOKHOCTH PA3JEIICHHS TIOJI0COB MATHNTA.
MoenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.
MarauTHO€ 1oJie TOKa. DJIEKTPOMArHur.
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C TOKOM.
DIEeKTPOABUTATEND IIOCTOSTHHOTO TOKA.
HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.
Omnbrter @apages.
3aBUCHMOCTb HAIIPABJICHUS WHYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHMUS.
DIEKTPOreHePaATOP MOCTOSHHOTO TOKA.
Jlabopamopnuwie pabomel u onvimel.
OnbIThI 10 HAOTIOACHUIO JEKTPU3AINH TEJ UHIYKIUEH 1 TPU CONPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA AIEKTPUYECKOTO MOJIS HA TPOBOIHUKHU U TUAJIEKTPUKH.
CO6opka u mpoBepKa paboThI JIEKTPUUECKOH IIETTH TOCTOSHHOTO TOKA.
W3mepenue u peryaupoBaHue CUIbl TOKA.
N3mepenue u peryaupoBaHue HanpsHKEHUS.
HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, MIAYIIETO YEpe3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HAIpPsHKEHUS Ha pE3UCTOpeE.
OnbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JJIEKTPUUECKOTO COIIPOTUBIICHUS IPOBOJHUKA OT €r0
JUIMHBI, TJI0LA 1 OMEPEYHOr0 CEYeHHs U MaTepuara.
[IpoBepka mnpaBwiIa CIOXKEHUS HANPSHKEHUW MPU MOCIEAOBATEIbHOM COEIMHEHUHU JBYX
PE3UCTOPOB.
[IpoBepka npaBuia A CUJIbl TOKA MIPU NApAJIIEIIBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.
Ornpenenenre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS HA HE.
Onpenenenne KII/] narpeBarens.
HccnenoBanue MarHUTHOTO B3aMOJIEHCTBUS MIOCTOSIHHBIX MArHUTOB.
N3ydeHre MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPHU UX O0BEAUHEHUH U Pa3/IeIICHUH.
HccnenoBanue NelcTBUs dJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBHUS KAaTYIIKH C TOKOM M MarHuTa
OT CHWJIbI TOKA M HAMPABIICHUS TOKA B KaTYIIKE.
N3ydenune neicTBUs MAarHUTHOTO TOJISL HA IPOBOIHUK C TOKOM.



KonctpynpoBanue u u3ydeHue padoThl AJIEKTPOABUTATEIS.
N3smepenne KIIJI a5ekTpoaABUraTENbHON YCTAHOBKHU.
OnpITHI IO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW MHJIYKIMM: HUCCIIEOBAaHUE M3MEHEHUI
3HAUYEHMS U HAPABJICHUS] HHIYKIIMOHHOTO TOKA.
9 KVIACC

Pa3nes 8. Mexannueckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBW)KCHMs. PaBHOMepHOe mnpsMoiuHEHHoe naBukeHue. HepaBHomepHOe
npsiMoJiHeiiHoe JBmkeHue. CpenHsisi U1 MTHOBEHHAs CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM
JBKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoiuHelHoe aBrkenne. CBoOoiHoe nageHue. OmnbIThI
lanunes.

PaBHOMepHOE nBMKEHHE TIO OKpYXKHOCTHU. [lepron u yactora oOpamenus. JluneitHas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[IepBbiit 3akoH Hprotona. Bropoi 3akoH Herorona. Tperuii 3akon Herotona. IlpuHiumn
CYNEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiIa TPEHHUS CKOJIbKEHUSA, CUjla TPEHHS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JIBmkenne mmaHer BOKpyr ComHna. IlepBas kocmmueckas ckopoctb. HeecomocTs n
Meperpy3Ku.

PaBHOBecne marepuanbHOU Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHOM OChIO BpalleHusi. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne umnynbca. UMnynbc cuiibl. 3aKOH COXpPAaHEHHUS! MMITYJIbCa.
PeakTuBHOE IBUKEHHUE.

Mexanuveckass paboTa WU MOIIHOCTh. PaboTa cuil TsDKeCTH, ynmpyrocT, TpeHus. CBs3b
SHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorenumansHas sHEeprus cxatoi npyxunbl. Kunerndeckas sueprus. Teopema 0 KHHETHUYECKOM
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTUU.

emoncmpayuu.

Habmonenue MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHME MyTEH U TPAEKTOPUM JBUKEHUS OJTHOTO M TOTO XK€ TeJla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSAMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHMUSL.

Habntonenue ABMKEHUS TeNa M0 OKPYKHOCTH.

Habmronenne MexaHMuecKux SIBICHUH, IPOUCXOAAIUX B cucteMe otcuéra «Tenexka» mnpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBYKEHUH OTHOCUTEIBHO KaOMHEeTa (PU3UKU.

3aBUCHUMOCTb YCKOPEHHUS TEJIa OT MAcChl TeJla U IEUCTBYIOIIEH Ha HETO CHJIBIL.

Habmronenue paBeHcTBa CUJI IPU B3aUMOICHCTBUU TEll.

N3meneHue Beca Tena npu YCKOPEHHOM JIBH>KEHHH.

[lepengaua nMmynbca Ipyu B3aMMOJICHCTBUH TET.

[IpeoOpa3oBanHust SHEPTUU MPU B3aUMOACHCTBUH TEll.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTrOM B3aUMOACHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COTIOTHO YIIPYTrOM B3aWMOACHCTBUU.

Habmtonenue peakTHBHOTO ABM)KCHUS.



CoxpaHeHHEe MEXaHHYECKON YHEPTHH MIPU CBOOOTHOM ITa/ICHUH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBUKEHUU TeJa MO IeUCTBUEM TIPYKUHBI.

Jlabopamopusie padbomot u onvimel.

KoncrpynpoBanue Tpakra Jisi pa3roHa U JaJIbHEUINEr0 PaBHOMEPHOTO JBIKCHHS IIapUKa WU
TETEKKH.

Ormpenenenue CpeHE CKOPOCTH CKOJIBKEHHs OpyCcKa WM JBIJKCHHS IIapuKa M0 HAKJIOHHOW
IIJIOCKOCTH.

Ormpezenenre yCKOpPEHUS Tela MpU paBHOYCKOPEHHOM JBHKEHUHU IO HAKJIOHHOMU TIJIOCKOCTH.
UccnegoBanue 3aBUCMMOCTHM TYTHU OT BPEMEHH TIPU PaBHOYCKOPEHHOM JBWXKEHUU 0Oe€3
Ha4aJIbHOU CKOPOCTH.

[TpoBepka rumoTessl: €ciivi IPU PAaBHOYCKOPEHHOM JBIDKCHUHM 0€3 HauadbHOW CKOPOCTH TyTH
OTHOCSITCSI KaK psiJl HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTMHAKOBBHI.
UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JAaBJICHHUS.
Omnpenenenre kKodpPUIMEHTa TPEHUS CKOTBKECHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHHS MPH PABHOMEPHOM JIBIDKCHHH TeJia 10 TOPU30HTAIBHON
TTOBEPXHOCTH.

Omnpenenenre pabOTHI CUITBI YIPYTOCTH TIPH MOIBEME TPy3a ¢ UCIOJIH30BAHUEM HEIOABHUKHOTO
Y TIOJBMYKHOTO OJIOKOB.

N3ydenne 3aKko0Ha COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckne Koje0aHusi M BOJIHbBI.

KonebatenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOaHWM: MEpPHOJ, 4acToTa,
aMIUIUTyJa. MareMatuyeckuii W TPYKUHHBIM MasTHUKU. [IpeBpamienue »sHepruu mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxatonue kosnebanus. BeiHykneHHble KoseOanus. Pesonanc. MexaHn4eckue BOJIHBI.
CBoiicTBa MexaHH4YeCKUX BOJIH. [IpoonbHbIe M nonepeyHblie BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKHIE BOJTHBL.

3Byk. ['pomMKOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. UH(}pa3Byk u yabTpa3ByK.

emoncmpayuu.

Habmonenue xoneGanuii Te moj 1eHCTBUEM CHIIbI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmroienue BBIHYKIEHHBIX KOJIEOaHHM U pe30HaHCa.
Pacrmipoctpanenue mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHIA pe30HaHC.
Jlabopamopnuie pabomel u onvimel.
Omnpenenenre 4acTOThl U Mepro/ia KojaeOaHuii MaTeMaTHYecKoro MasTHHUKA.
Omnpenenenre 4acTOThl U Meproia KojaeOaHuil Mpy>KUHHOTO MAasSTHUKA.
HccnenoBanue 3aBUCUMOCTH TiepHOAa KojeOaHUH MOIBEIICHHOTO K HUTH Ipy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KoJaebaHUi MPY:KMHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBHCUMOCTH MEepHOia KoJieOaHHii rpy3a, MOBEIHIEHHOTO K HUTH, OT MacChl Ipy3a.
OnepITHI, EMOHCTPUPYIOIIME 3aBUCHUMOCTh TEpHUOAa KoJeOaHUN MPYKUHHOTO MasTHHKA OT
MacCChI Ipy3a U KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO TaCHHUS.
Pa3nes 10. DineKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIC BOJIHBI.



DNEeKTPOMarHUTHOE TNOJie. DJIEKTPOMAarHuTHblE BOJHBL. (CBONHCTBA 3JEKTPOMAarHUTHBIX
BoJH. [IIkana s3nekTpoMarHUTHBIX BOJIH. Mcnonbp3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOIICTBA CBETA.
Jlabopamopubvie pabomot u onvimel.
W3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MMOMOIIBIO MOOMIIBHOTO TesedoHa.
Pa3pnen 11. CBeToBbIe SIBJIEHUS.
JlyueBas mopens cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connna u Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3aKoH OTpakKeHHsI CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojlHOe BHyTpeHHEee OTpakKeHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOAX.
Jlunza. Xox myueir B mjumH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa U
Teneckomna. ['1a3 kak onTuyeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenne 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHne CeKTpaJbHBIX [IBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpssMonMHENHOE pacIpOCTPaHEHNE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n3006pakeHHit B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYecKui CBETOBOJI.
Xon ydeid B coOuparomiei JInH3e.
XoJ ay4der B pacCeUBarole JIMH3E.
[Tonyuenue n3006paxeHHi ¢ TOMOIIBIO JIUH3.
[Tpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOIA.
Mopens riasa.
Pa3noxxenue 6enoro cBeTa B CIIEKTP.
[Tomyuenue 6e10ro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.
HccnenoBanue 3aBUCUMOCTH yIiia OTPaXEHUSI CBETOBOTO JIy4ya OT yrija MajaeHusl.
N3ydeHne xapakTepucTUK H300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMIICHUS CBETOBOTO Jyda OT yriia MaJeHUs Ha TPaHUle
«BO3LYX—CTEKIIO».
[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenre (GOKYCHOTO PaCCTOSHUSL M ONTHYECKON CHIIbI COOUPAIOIIeH TUH3BI.
OmnbITH IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.
OnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU WX HAOIOIEHUH Yepe3 [[BETOBbIC (DUITBTPHI.
Pa3znen 12. KBanToBbIe SIBJIEHHUS.
OmnsiTel Pesepdopaa u nnanerapHas mojnenb aroma. Monens atoma bopa. Mcnyckanue u
norJyionieHue ceera atoMoM. KBanTel. JIluHeliuaTsie CIEKTPHI.
PagnoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas mopens aromHoro siapa. WM3orombl. PanuoaktuBHbie mnpeBpamienus. llepuon
nojypacnajaa aTOMHBIX sIIEp.



SnepHble peakliiy. 3aKOHbI COXPAHEHUS 3apsJ0BOIO U MAacCOBOI'O YHUCET. DHEPIHUs CBS3H
aTOMHbIX szaep. CBsi3p Macchl U 3Hepruu. Peakuum cuHre3a u JeneHus saep. McTouHuku
sHepruu CoJiHLA U 3BE3NL.

SnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYEHHUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphpl U3JIy4yeHUs U TOTJIOIEHHUSL.
CrieKTphl pa3auyHbIX Ia30B.
Crniextp BoAOpO/Ia.
Habnronenue TpexoB B kamepe Buibcona.
Pabora cuérunka HOHU3UPYIOUINX U3ITyICHUI.
Peructpanus n3nydeHus NpupoHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopubvie padbomot u onvimel.
HabmroieHue CrtomHbIX U JIMHEHYaThIX CIEKTPOB U3JIyYEHHUS.
HccnenoBanue TpekoB: U3MEPEHHUE SHEPTUHU YACTHUIIBI 110 TOPMO3HOMY ITYTH (110 PoTOrpadusim).
N3mepenue paguoakTuBHOro oxa.

IHoBTOpHUTEILHO-06001AOIIUI MOIYIb.

[ToBTOpUTENBbHO--0000MIalOUMI  MOIY/Ib MpeAHa3HAuYeH [UId CHUCTEeMaTH3aluu U
000011eHUS TPEIMETHOTO COAEPIKAHUS U OIBITA IESTEIIbHOCTH, MPUOOPETEHHOTO IPU U3YyUEHUH
BCEro Kypca (pU3UKH, a TakkKe [ MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢buzuke U1 00yJaromuxcs, BBIOPaBIIMX 3TOT YU€OHBIN MPeIMET.

[Ipy wu3ydyeHMHM [AHHOTO MOJIYJS pealn3yloTCd M CUCTEeMAaTU3UPYIOTCS  BUIBI
NEeATeNbHOCTH, HAa OCHOBE KOTOPBIX oOOecleuuBaeTcs JOCTHKEHHE MPEIMETHBIX WU
MeETaNpeIMETHbIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (HOpMUpPYETCs €CTECTBEHHOHAaydHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCIEAOBAHMSA SIBJICHHUN IPUPOABI M TEXHHKH,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (U3MUECKHE SBJICHHS, IPUMEHsS IOJydeHHbIE 3HaHUS,
pelark 3a1a4M, B TOM YUCJIE KAYECTBEHHBIE U KCIIEPUMEHTAIIBHBIC.

[IpyHIMNMAIBHO AEATEIBPHOCTHBIN XapaKTep AAHHOIO pa3lieNa peaanu3yercs 3a CYET TOoro,
4TO 00ydarolrecs BhIIOIHAIOT 3ajaHNs, B KOTOPbIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHUN paclo3HaBaTh U HAyYHO OOBACHATH (U3NUECKUE SBICHUS
B OKPY’KAIOILEH TPUPOJE U OBCEIHEBHOM JKU3HH;

UCIOJIb30BaTh HAyYHbIE METObI UCCIENI0BAHUS (PU3UUECKUX SIBICHUH, B TOM 4HCle AJI
IIPOBEPKHU I'MIIOTE3 U MOTYYECHHsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HayyHble OCHOBBI Hamboyiee BAXKHBIX JTOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPAKTUYECKOTO HCIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne QU3MKM Ha YpOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs HAINpaBlIE€HO Ha
JOCTH)KEHUE JTMUHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrate u3yueHus GU3MKM HAa YpOBHE OCHOBHOrO oOmero oOpa3oBaHus Yy
oOyyaromerocst Oy1yT coOpMHUpPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YaCTH:
1) naTpHOTHYECKOr0 BOCTIMTAHUSA:
— TpOsIBIIEHUE HHTEpeca K HUCTOPHUHM U COBPEMEHHOMY COCTOSHUIO POCCHMCKON (u3nueckont

HayKU;



— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKECHUSM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKIEHHWU OOIECTBEHHO 3HAYUMBIX U ITUYECCKHX
po0ieM, CBSI3aHHBIX C TPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUN (DU3HKY;

— 0CO3HAaHHE B&XKHOCTU MOPAIbHO--3TUUECKUX IPUHIUIIOB B JEATEIHLHOCTH YYEHOTO;

3) 3CTeTH4YEeCKOro0 BOCIIMTAHUS:

— BOCIIPUATHE SCTETUYECKUX KAYECTB (PU3UUYECKONW HayKu: €€ TapMOHHYHOIO IOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHHME IEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOTO HHCTPYMEHTa TMO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEHUIIEN COCTABIISIOIIEH KYJIbTYPBI;

— pa3BUTHE HAYYHOU JIFOO03HATENHHOCTH, MHTEPECA K UCCIIEIOBATENLCKON JEATEIHHOCTH,

5) dopmupoBanusi KyJbTYpPbI 310POBbS M IMOUMOHAJIBHOI0 0J1Ar0NOJYyYHA:

— OCO3HAHHUE IIEHHOCTU 0e30TmacHOro 00pasza >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BOKHOCTU TIpaBUJI 0€30TaCHOTO TOBEICHMSI Ha TPAHCIIOPTE, HAa JIOpOrax, C AJMEKTPHUUYECKUM U
TETUTOBBIM 000PYA0BaHUEM B IOMAIITHUX YCIOBUSIX;

— c(OpMHPOBAHHOCTh HAaBBIKA pe(ICKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMMUOKY U TaKOTO Ke
MpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4YacTHE B PEIICHUH MPAKTHYECKUX 3a7ad (B paMKax CeMbU, 00pa3oBaTEeIbHOU
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMATbHOW HAIMPaBJIEHHOCTH, TPEOYIOUIUX B
TOM 4YHucie U pU3NIEeCKUX 3HAHUM;

— MHTEpEC K MPaKTUYECKOMY U3yUYeHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOIL;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

— OpHeHTalusi Ha NpUMeHeHHe (U3MYECKUX 3HAaHUU Ui pelleHus 3agad B oOnactu
OKpYXarolllel cpeapl, MIAaHUPOBAHUS MOCTYNKOB M OLIEHKH HMX BO3MOXHBIX IMOCIEACTBUHI s
OKpYXarOILlEl Cpebl;

— OCO3HaHHE IMI00aTBHOrO XapaKkTepa SKOJOTHYECKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

8) apanTanuu K U3MEHSIOUIUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUU IPU BBINIOJHEHUH HUCCIEIOBAHUI U MPOEKTOB (PU3NUECKON
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIIbHOCTD;

— NoTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHHIA, B TOM 4Kciie GOpMYyIUPOBATH HJICH, TOHSITHS,
TUINOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHUE JePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (DU3UKH;

— IUTAaHUPOBAHHUE CBOETO Pa3BUTH B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJIeHHE aHATU3UPOBATh M BBISABIATH B3AUMOCBSI3U MPHUPOIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCTIOTb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OIEHKAa CBOMX JCUCTBUH C YYETOM BIMSHHMS Ha OKPYXAIOUIYIO Cpeay, BO3MOKHBIX
rJ100aTbHBIX TOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHHMs OporpaMMbl MO (UM3MKE HAa YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomerocs OyayT cOpMHpPOBaHBI MeTanpeAMeTHbIEe Ppe3yJbTaThl,



BKJIIOYAIOIME TI03HABATEIbHbIC YHHBEpCaJlbHbIE y4eOHbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbBIC YUeOHbIE IEHCTBUSA, PETYIIATUBHBIC YHUBEPCAIbHbIC ydeOHbIC TEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble 1ornyeckue geiicTBus:
BBISIBJIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKU 0OBEKTOB (SIBICHH);
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIMK, OCHOBAaHUS JUIsI 000OIIeHUS U
CpaBHEHUS,
BBISIBJIATE 3aKOHOMEPHOCTH ¥ TIPOTMBOpPEYMS B paccMaTpuBaeMblX (akTaxX, IJaHHBIX U
Ha6J'IIO)IeHI/I$IX, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUSIM,
BBIABJIATE NPUYNHHO--CJICACTBCHHBIC CBA3H IIPU U3YYCHHUU q)HSI/I‘IeCKI/IX SIBJICHUH U mponeccos,
ACJIaTh BBIBOJbLI C UCIIOJB30BAHUEM JCAYKTUBHBIX U HHAYKTHUBHBIX yMOSaKJIIO‘ICHI/IfI, BbIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX q)HSI/I‘IeCKI/IX BCIINYUH,
CaMOCTOSITEJIbHO BBIOMpATh CHocoO pemieHus y4deOHOM ¢u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BApUAHTOB peIleHus, BbIOOp Hanbosiee MOIXOASIIEro ¢ y4ETOM CaMOCTOSITENIBHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:
MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,
MIPOBOJUTH [0 CAMOCTOSITEILHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
AKCIEPUMEHT, HeOO0IbIIIOE HCCieI0BaHne (PU3NYECKOTO SIBICHHUS;
OLICHMBaThb HA IMPUMEHUMOCTb U JIOCTOBEPHOCTh HWH(QOPMALMIO, MOJYYECHHY0O B XOJe
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;
CaMOCTOATENIBHO (hopMynHpoBaTh OOOOIIEHUS M BBIBOABI IO pe3yibTaTaM IPOBEIEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICAOBAHMS;
IIPOrHO3UPOBATh BO3MOXHOE JajbHeiIiee pa3BuTHE (U3NYECKUX IIPOLECCOB, a TakKkKe
BBIIBUr'aTh IIPEJIIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:
IPUMEHATh Pa3IMYHbIC METOJIbl, HHCTPYMEHTBI U 3alpOChI NP MOMCKE U 0TOOpEe MHPOpMALUU
WIH JAHHBIX C Y4ETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3a1aum;
aHAJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO PA3IUYHBIX BHJOB U
(bopM npencTaBieHus;
CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYIO (oOpMy MpeAcTaBieHUs HUHGOpMaUU U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoi u
UX KOMOMHAIUSAMH.

KoMMmyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:
B X0Je OOCYXIeHHs Y4eOHOro MaTepualla, pe3yibTaToB J1a0OpaTOPHBIX pabOT M IPOEKTOB
3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYKJa€MOM TeMbl M BBICKA3bIBaTh WJEH, HAlleJCHHBIE Ha
peleHue 3a1auu 1 Mojiep kanue 01aroxenaTeIbHOCTH OOLEHMS;
COIOCTABIATh CBOM CYXKJIEHHS C CYXICHMSIMM APYrMX YYaCTHUKOB JUajiora, oOHapyKuBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;
BBIpaXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
NyOJIMYHO MPEACTABIATh PEe3yJAbTAaThl BBINOJHEHHOTO (U3UYECKOro ONbITa (IKCIEPUMEHTA,
UCCIIEIOBAaHUS, TIPOEKTA);
NOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAJbHOW pPabOThl mpuU
peleH KOHKPETHOU (PU3NYecKOil MpoOIemMbl;



MPUHAMATh IEJIM COBMECTHOW JICATEIIbHOCTH, OPraHU30BBIBATh JICHCTBUS MO €€ TOCTHKCHUIO:
pacmpenensaTs poju, oOCYKIaTh MPOIECCHl W PEe3yJIbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJILKUX JIIOJICH;

BBITOJIHATH CBOKO YacTh pabOThI, TOCTUTass KAYECTBEHHOTO PE3y/IbTaTa M0 CBOEMY HAIlPaBJICHUIO
1 KOOPJUHHUPYS CBOM JCHCTBHUS C IPYTUMH WICHAMH KOMAH/IbI;

OIICHUBATh KA4eCTBO CBOETO BKJaJa B OONIUI MPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIHLHO
chOpMYIIMPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHBIC y‘leﬁl—[ble JeHCTBUSA

Camoopranu3anusi:
BBISIBIISITh NPOOJIEMBbl B KM3HEHHBIX M YYE€OHBIX CUTYyalUsAX, TpPeOYIOLIUX s pelleHus
(bu3znyecKux 3HaHUI;
OpUEHTHPOBATHCSA B PA3IMUHBIX MOAXO0JAX MPHUHATHUS pelieHud (MHAMBUAYaJbHOE, MPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUI TPyNoil);
CaMOCTOSITEJIBHO COCTABIISATh aJITOPUTM pelIeHUs PU3NUeCcKON 3a/1auul WIH IJIaHA UCCIIEIOBAHUS
C Yy4€TOM UMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
IIpeAJIaracMble BapUaHThI PEIICHUN;
JIeNaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluu U MpeJylaraTh IiaH e€ U3MEHEHMUS,
OOBSICHATh MPUYUHBI JOCTHKEHUS (HEAOCTHKEHHS) PE3YNbTAaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;
BHOCUTb KOPPEKTHUBBI B JICATEIBHOCTh (B TOM UHCJIE B XOJ BBINOJHEHHUS (PU3HUECKOTO
UCCIIEIOBAaHUS] WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CHUTYalUH,
YCTQHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM;
CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOPa WIM JUCKYCCHMM Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;
IIPU3HABATH CBOE MPaBO HA OLIMOKY MU pelIeHUH (PU3UYECKUX 3a7ay UM B YTBEPXKACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 7 kJjacce IpeAMETHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:
UCIOJb30BaTh MOHATHS: (PU3NYECKME M XUMUYECKHUE SIBJICHHUS, HAOIIOAEHUE, SKCIEPUMEHT,
MOJieNb, TUIIOTE3a, €AMHUIBI (DU3NYECKUX BETUYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSA
BellecTBa (TBEpAOE, KHMJIKOE, Tra3000pa3HOE), MEXaHHYeCKOe JIBKEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, MpPsIMOJIMHEHHOE), TPAeKTOpHs, pPaBHOJEIHCTBYIOMIAs cuia, Jaegopmanus
(ynpyras, niacTudeckas), HeBECOMOCTb, COOOLIAIOIIUECS COCY/IBI;
pasznuuath sBieHus (Auddys3us, TemaoBoe JBMXKEHHE YacTHUIl BELIeCTBAa, PaBHOMEpPHOE
JBUKEHHUE, HEPAaBHOMEPHOE IBWXEHHE, WHEPLMsS, B3aUMOJECHCTBUE TEJ, PABHOBECUE TBEPIBIX
TEJ C 3aKpEIUIEHHOM OCBIO BpAIlCHHUs, Mepeaaya AABJICHUs TBEPABIMU TeJIaMH, )KMIKOCTIMU U
ra3ami, aTMocgepHoe AaBliCHHE, IUIaBaHUE TeJl, MPEBPALICHUS MEXaHHMYECKOW SHepruu) o



OIIMCAaHUIO HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
¢bu3nveckoe siBICHHE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOLUIEM MHPE, B TOM
yrcae (U3NYECKUue SBICHHUS B NPUPOJE: NMPUMEPHI JBUKECHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOM M HEXHUBOW MpHUpPOJE, ACUCTBUE CWIbI TPEHUS B NPUPOJE M TEXHUKE, BIIUSHUE
aTMOC(EepHOTO JaBJICHUSI HA XUBOW OPraHM3M, IUIABaHHE PBIO, PbIUard B Telie YelOBEKa, MPHU
9TOM IEPEBOJIUTH MPAKTUUECKYIO 3aJadyy B Y4eOHYIO, BBIJCNATH CYLIECTBEHHBbIE CBONCTBA
(npu3HaKy) pU3NUECKUX SIBICHUI;

ONMCBHIBATH M3Y4YCHHBIC CBOWCTBA TeT W (PU3MUECKUE SIBICHHS, HCIONb3YS (U3HUecKue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh,
CHJIa YNPYrOCTH, CHUJIa TSDKECTH, BEC Tejla, CUjla TPEHUS, JaBlieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIbI,
KO3(G(UIIMEHT MOJIE3HOTO AEMCTBHS MEXaHM3MOB, KMHETHYECKas M MOTEHLHUaIbHAsl SHEPTHUs),
P ONUCAaHUM MPaBUJIbHO TPAKTOBAaTh (U3NYECKUH CMBICI HCIHOJb3YEMBIX BEIWYHMH, HX
0003Ha4YeHMs] U €IWHUIBI (U3UYECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JTAHHYIO
(u3NYECKyI0 BETHYHUHY C JAPYTUMHU BEIMYMHAMMU, CTPOUTH I'papUKH U3y4YEHHBIX 3aBHCHUMOCTEM
(hMBUYECKUX BEIMYNH,

XapaKTepH30BaTh CBOWCTBA Tel, (U3MUecCKUe SBJICHHUS M MPOLECChl, HCHOJB3Yys IpaBHiia
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXpaHEHUS MEXaHM4eCKON
SHEpruM, TMpH OTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alUCBIBaTh €ro
MAaTE€MaTHYECKOE BBIPAXKECHUE;

OOBACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIE€ M B KOHTEKCTE
CUTYyallUl MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BbISABIATh MPUYUHHO--CIICICTBEHHbIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JTOTMUYECKHUX IIaroB ¢ OMOpPOM Ha 1—2 M3YYEHHBIX CBOWCTBA
(buznyeckux ABJIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3aaud B 1—2 AeWCTBUS, MCIOJB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢uznueckue BEIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 33Jayd 3alKChIBaTh KPaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BEIMYUHBI B (JOPMYIIBI U MPOBOJIUTH PACUETHI, HAXOIUTH CIPABOYHbBIE
JaHHbIE, HEOOXOJIMMBbIE MJIsi peHIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh MOIY4YEHHOM
(bu3NYeCcKO BEIUYUHBL;

pacrno3HaBaTh HPOOJIEMBI, KOTOPbIE MOXKHO PELIUTh MPH HOMOINM (PU3UYECKHX METOJOB, B
OTIMCAHUU UCCIIEJIOBAHUS BBIACIATH IPOBEpseMOE MPEIOIoKEeHHe (TUNOoTe3y), pa3inyaTh U
HMHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT, HAXOAUTh OMIMOKK B XOJE OMbITA, JIe1aTh BBHIBOJbI
10 €ro pe3yJbTaraM;

MPOBOJUTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHHM WIM (PU3NYECKHMX CBOWMCTB Tell:
dbopMynupoBaTh MpOBEpsEMbIE MPEANOJIOKEHUS, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
00opynoBaHus, 3aMUCBIBATH X0 OMBITa U (POPMYTUPOBATH BHIBOJIBI;

BBIMIOJIHATE TpPsAMbIE HM3MEpPEHHs] pacCTOSIHUSA, BpPEMEHM, MacChl Tena, 00b&Ma, CHIBI |
TeMIepaTypbl ¢ UCIOIb30BAHUEM AHAIOTOBBIX U IM(PPOBHIX MPUOOPOB, 3aMMCHIBATh MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;

IPOBOJIUTh MCCIIEOBAHME 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEIWYMHBI OT Jpyro ¢
HCIOJIb30BAHUEM NPSAMBIX U3MEPEHHH (3aBUCUMOCTH MYTH PABHOMEPHO JIBMXKYILIETOCS Tena OT
BPEMEHHU JBIKEHMS TeNla, CUJIbl TPEHHs CKOJBKEHHUs OT Beca Tena, KayecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJ U HE3aBUCHUMOCTU CHJIBI TPEHHS OT IUIOIIAAU CONPUKOCHOBEHMS TEJN, CHIIBI
YIPYTOCTH OT Y/UIMHEHMs MPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTpYXEHHOIN yacTh



TeJla M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM IJIaBaHUS TeJl, YCIOBUU paBHOBECHS pbluara v OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHUHM Y4EOHOTO HCCIEAOBAHUS, COOMpATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, CcJenysd NpeUIOKCHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJIYYCHHOUH
3aBHCUMOCTH (DU3UYECKUX BEIMYMH B BHUJAC MPEUIOKCHHBIX TaOMUI W TpaduKOB, IeNaTh
BBIBO/JIBI TIO PE3YJbTaTaM UCCIICIOBAHMS,
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUsl (PU3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPIOTO TeNa, CHJIA TPEHHS CKOJBXCHHS, JaBJICHHE BO3IyXa, BBITAIKHBAIONIAS CHJIA,
JEWCTBYIOMIAs Ha MOTPYKEHHOE B KHUIKOCTD TEJO, KOI(D(OUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAYsl MPEITOKCHHON WHCTPYKIHMU: TPU BBIMOJHEHHH W3MEPEHUil coOuparh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHHE UCKOMOW BEJTMUUHBI;
coOroAaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH MU padoTe ¢ 1abopaTOpHBIM 000PYIOBaHHUEM;
YKa3bIBaTh TPUHIUIBI JIEHCTBHA TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOMIAIOIINECS] COCYIbI, OapOMETp, phIYar, IMOABIKHBIA U HETIOABIXHBIN OJIOK,
HaKJIOHHAsSI JIOCKOCTh;
XapaKTEePU30BaTh TPHHIMITEI JCHCTBHUS H3YyYCHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMOpoO Ha WX OmucaHus (B TOM YHCIE: TMOJANIMITHUKH, YCTPOHCTBO BOJOIMPOBOJA,
THJIPABIIMYECKUN TpPecC, MaHOMETp, BBICOTOMEp, IOPITHEBOM HACOC, apeoMETp), HCIIOIB3Ys
3HaHMUS O CBOWMCTBAX (U3NYECKUX SABJIEHUH U HEoO0XoauMble (GU3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;
MPHUBOANTH MPHUMEPH! (HAXOIUTh HH(POPMAIUIO O TpUMepax) MPaKTHYECKOTO HCIOJIB30BAHUS
(bM3UYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HU /IS 0OeCcTieueHHs 0€30TacCHOCTH MPU OOpaIeHUH ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 370POBbs M COOJIOJCHHUS HOPM
HKOJIOTMYECKOTO TOBE/ICHUS B OKpY’KaloIlel cpefie;
OCYILIECTBIISAITh OTOOpP MCTOYHHMKOB HMH(popmanuu B MHTepHETe B COOTBETCTBUU C 3aJaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM W MyTéM CpaBHEHUS pPa3IMYHBIX
HMCTOYHUKOB BBIJCNIATh MHGOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIOJIb30BAaTh MPU BBIIIOJHEHUU YUEOHBIX 3aJaHUil Hay4yHO--TIOMYJSPHYIO JINTEPATypy
(bu3nuecKoro cojepxaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu IHTepHeT, BlaneTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B APYIYIO;
co3laBaTh COOCTBEHHbIC KpaTKHE NHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBe 2—3
MCTOYHUKOB MH(OpMaLnu (HU3HUECKOTO COJIEp>KaHUs, B TOM YHUCIE MyOIMYHO JeaTh KPaTKHe
COOOIlIEHUsI O pe3yiabTaTax MPOEKTOB WM Yy4YeOHBIX HCCIEAOBAHMI, MPU STOM TPaAMOTHO
WCII0JIb30BaTh M3YyYCHHBIH MOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKAATH BHICTYILICHUE
MpE3CHTALNEN;
MIPH BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M MCCIEIOBAHUM paclpeensiTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUU C TIOCTABICHHBIMU 3aJlauaMU, CJIEIUTh 3a BBINOJHEHHWEM IUIaHA JEHCTBUH,
aJIecKBaTHO OLIGHUBAaTh COOCTBEHHBI BKJIAJ B JIEATENBHOCTh TPYIIbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPY)KAIOIIIHX.

K xoniy obyuenust B 8 kJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:
WCIIOJIb30BaTh TOHATHUS: Macca M pa3Mepbl MOJIEKYII, TEIJIOBOE IBIKEHUE aTOMOB M MOJEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKHe W aMOopdHBIC TeNa, HACBHIIEHHBIH U
HEHACBIIEHHBIA Tap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HHEPrus, TEIIOBOI



JIBUTaTElb, 3JEMEHTAPHBIM AUIEKTPUUYECKUI 3apsisi, 3JIEKTPUYECKOE I10JIe, IPOBOJHUKU U
TUBJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pasnuyath sBIEHMS (TEIUIOBOE PACIIMPEHUE U CKAaTHE, TEILIoNepeaaya, TeIIoBOEe paBHOBECHE,
CMauMBaHME, KalWUISPHBIE SIBJICHUS, UCHApPEHUE, KOHAEHCALUs, IUIaBJIEHHUE, KpUCTAJIIM3alus
(oTBepaeBaHME), KHUIIEHME, Teronepenada (TEMIONPOBOJAHOCTb, KOHBEKLHUS, W3JIy4Y€HUE),
ANIEKTpU3ALUS TeJ, B3aUMOJCICTBUE 3aps]ioB, ICHCTBUS DJIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, JIEICTBUE MAarHUTHOTO I0JIsI HA MPOBOJAHUK C TOKOM,
AJIEKTPOMArHUTHAasi MHJYKLMSI) IO ONMKUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JJaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE HM3YyYCHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOUNIEM MHpPE, B TOM
quciie GU3nYecKue SBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U KAIUJUISIPHBIE SIBJICHUS B
IIPUPOJIE, KPUCTALIBI B NpUpoje, ndnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHETa, AEKTPUIECKHE ABICHUS B aTMOc(hepe, EKTPUIECTBO
KUBBIX OPraHM3MOB, MarHUTHOE TOJe 3eMiu, Apeh( MOIIOCOB, POJIb MATHUTHOIO MOJS JAJIs
KU3HU Ha 3emuie, MOJISIPHOE CHUSIHUE, IIPU ATOM NEpPEBOAUTH MPAKTHUUECKYIO 337ady B y4eOHYIO,
BBIJICTISAIT CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SBICHMUIA;

ONKCHIBATh M3yYEHHBbIE CBOMCTBA TeNl M (QU3UYECKHE SBJICHUS, HCHOJIb3ys (QU3NUecKue
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUs, KOJUYECTBO TEIUIOTHI, yeIbHAsA TEMIOEMKOCTb
BEIIECTBA, YAEIbHAs TEIUIOTA IJIABJICHUS, YyJAelbHAas TEIUIOTa MapooOpa3oBaHMs, YJelIbHas
TEIJIOTa CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJEe3HOro JAEWCTBUSA TEIJIOBOW MAIIUHBI,
OTHOCHUTEIIbHASL BJIAXXHOCTh BO3JyXa, OHJIEKTPUUYECKMH 3apsj, CWiIa TOKa, DIEKTPUYECKOe
HanpsDKEHHEe, CONPOTUBIIEHUE IPOBOJHHUKA, YIEJIBbHOE CONPOTHUBICHHME BEIECTBa, paboTa U
MOIIIHOCTb JIEKTPUUYECKOIO TOKA), MPU ONUCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKHM CMBICI
UCIOJb3yeMbIX BEIMYUH, 0003HAUEHHS U €AMHUIBI (PU3MUECKUX BEJIUYMH, HAXOAUTh (HOpMyIIbl,
CBSI3bIBAIOIIME JAHHYIO (U3NYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHe SIBICHHMS U IIPOLIECCHI, MCIOJb3ysd OCHOBHBIE
[IOJIOKEHHUSI ~ MOJIEKYJIAPHO--KHHETUYECKOH  TEOpUM  CTPOEHHUS  BEIIECTBA,  IPUHIMII
CYNEepHO3ULMH Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH Oma amis
yuyacTka Lemnu, 3akoH Jhkoyns—JIeHna, 3akoH COXpaHEeHUs! SHEPruy, IIPU ITOM J1aBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIUCBHIBATh €M0 MAaTEMAaTHUECKOE BbIPAXKECHUE;

OOBSCHATh (PU3UUECKUE MPOLECCHl UM CBOICTBA TeJ, B TOM 4YMCIE U B KOHTEKCTE CHUTYalMi
IIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHO-CIEICTBEHHbIC CBSA3H, CTPOUTH
oObsicHeHHEe M3 1—2 JIOrMYecKuX IIaroB ¢ Onopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THble 3aJauyd B 2—3 JEHCTBUS, MCHOJb3Ys 3aKOHBI M (OPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAlM3a YCJIOBMS 3a/lauM 3alHMChIBaTh KPAaTKOE YCIOBUE,
BBISBJIATE HEJNOCTAaTOK JAaHHBIX JUId pELIeHUs 3aJadyd, BBIOMpATh 3aKoHbl U (HopMyIbl,
HeoOXoAuMBble Ui €€ pelIeHUus, MPOBOAUTH PACUEThl U CPABHUBATh IOJyY€HHOE 3HAUYEeHUE
(¢u3n4ecKoil BETUUNHBI C U3BECTHBIMHU JIAHHBIMU;

pacrio3HaBaTh HpPOOJEMBbI, KOTOPble MOXKHO PEIIUTh MPH HOMONIM (PU3MYECKHX METOJIOB,
UCIOJIb3YSl ONMCAHHWE HCCIEIOBAaHMsS, BBIACIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATb
IIPaBUWJIBHOCTH MOPSIKA POBEAECHUS UCCIIEOBAHMUs, JEJIaTh BBIBOIBI;

IIPOBOJIUTH OMBITH MO HAOIIOAECHUIO (PU3MUECKUX SIBIEHUN WM (PU3NYECKUX CBOMCTB Tem
(kanuJuIApHBIE SBICHMS, 3aBUCHMOCTb JABJICHHMA BO3AyXa OT €ro o0b&Mma, TeMIleparypsl,
CKOPOCTH IIpolLlecCa OCTBIBaHWS M HAarpeBaHus IpU HU3IYYEHUM OT IBETa WU3JIydarollen



(mormnomaroniei) MOBEPXHOCTH, CKOPOCTh HUCHAPEHHS BOJBI OT TEMIIEPATyphl KUAKOCTH M
IJI0IIAaM €€ TOBEPXHOCTH, JIEKTPHU3aLUsS TEI M B3aUMOJCHCTBUE BJIEKTPUUYECKUX 3apsjioB,
B3aMMOJICIICTBUE TMOCTOSIHHBIX MAarHUTOB, BHU3YaJIM3allUsi MArHUTHBIX TOJEH MMOCTOSTHHBIX
MAarHuTOB, JEUCTBUS MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOWCTBA  DJJEKTPOJBUTATENSI  IMOCTOSHHOTO  TOKa):  (OpMyIUpoBaTh  IPOBEPSICMBIC
MIPEIIOJIOKEHHsI, COOMpAaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OPYHIOBAaHHUS, OIUCHIBATH X0
ombITa ¥ (POPMYIIMPOBATH BHIBOJIBL;

BBITIOJTHATH IPSIMBbIE U3MEPEHUS TEMIIEPATypPhbl, OTHOCUTEILHOMN BIAXXHOCTHU BO3/yXa, CUJIBI TOKA,
HaNpsDKCHUST C WCIOJb30BAHUEM aHAJIOTOBBIX TMPUOOPOB WM JTATYUKOB (PU3UYCCKUX BEIIMYHH,
CpaBHHBATh PE3yJIbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHOHN aOCOFOTHOH TIOTPEITHOCTH;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYrol ¢
WCIIOJIb30BAHUEM TPSMBIX H3MEpPEHUN (3aBHCHUMOCTh COIMPOTHBIICHHUS TMPOBOJHUKA OT €ro
JUTMHBI, TUIOIANA TONEPEYHOTO0 CEYCHUSI U YACIBbHOIO COMPOTHBIICHHUS BEIIECTBA MTPOBOJIHUKA,
CWJIBI TOKa, HWIYIIETO Yepe3 MPOBOJHUK, OT HANPSIKCHUs Ha TPOBOJHHKE, HCCIEIOBaHUE
MOCJIEIOBATENILHOTO W MapajuIeIbHOTO  COCIMHEHHH  MPOBOJTHUKOB):  IUIAHUPOBATH
Hccae0BaHue, COOMPaTh YCTAHOBKY U BBITIOJHITH U3MEPEHUs, CIEeIys MPEIIOKEHHOMY TUIaHy,
(bUKCUpOBaTh PE3YyNbTAThl TMOJTYYCHHON 3aBUCHUMOCTH B BHUJIE TaOMUIl W TpaduKoB, IeiaTh
BBIBO/IBI 110 PE3yIbTaTaM MCCIIEAOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUsI (PU3NYeCKuX BENWUYWH (yACNIbHAs TEIUIOEMKOCTH BEIIECTBA,
COTIPOTUBIICHWE TIPOBOJHUKA, Pab0OTa W MOIMHOCTH DJIEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MEPEeHUSs, COOMPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON HHCTPYKIIUHU, U
BBIYHCIISATH 3HAYCHNUE BEJIUYMHBI,

coOro1aTh MpaBUiIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTMOpOM Ha MX OMHCaHMs (B TOM YHCIE: CHCT€Ma OTOIICHUS JOMOB, THMTPOMETp, MapoBas
TypOMHa, aMIEpPMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETHTEIbHBIE
npuOOpbI, HAarpeBaTelbHbIE 3JICKTPONPHOOPHI (IIPUMEPHI), AEKTPUUYECKHE MPEJOXPaHUTENH,
AJIEKTPOMArHUT, JJIEKTPOJBHUraTeNlb IOCTOSHHOTO TOKAa), MCIOJb3YysSd 3HAHHS O CBOMCTBAX
(buznyecKkux ABJICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHBIE MPHOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (OKUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHusl, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPHUUYECKUX
1enei ¢ mociueAoBaTeNbHBIM M MapajuIeIbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jnyasi YCIOBHbBIC
0003HaYEeHHSI FIIEMEHTOB AIIEKTPUUECKHX IICeTIeiH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEpax) MPAKTUYECKOTO0 HCHOJIb30BaHUS
(bu3nyecKuX 3HAHUI B MOBCEAHEBHOW KU3HU JJIsl oOecreueHrs 0e30MacHOCTH MpU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHM, COXPaHEHHs 3J0POBbS M COONIIOJIEHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIIEeH Cpefe;

OCYILIECTBIIATh TOHUCK HHpOpManuu (Qu3ndeckoro cojaepkanus B VIHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAaHUA M MYTEM CpPaBHEHHS JIOMOJHHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
nH(OpPMALIHIO, KOTOpas SIBISETCS MPOTUBOPEYUBOMN MIIM MOKET OBITh HEIOCTOBEPHOM;
WCIOJIb30BAaTh TPU BBIMIOJHEHUU YUEOHBIX 3aJaHUl HAyYyHO--TIOMYJSPHYIO JIUTEPATypy
(bu3MUECKOTO CoJep aHUs, CIpaBOYHBbIE MaTepualbl, pecypchl cetu HHTepHeT, BlaneTh
npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(POpPMAMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE U KPAaTKUE YCTHBIE COOOLIeHHs, 0000mmas nHpopmaruio
U3 HECKOJIbKUX MCTOYHHKOB (PM3MUYECKOTO COJIEPXKAHHS, B TOM YHCIE MYOJIMYHO MPEACTABIATH
pe3yiabTaThl IPOEKTHON WM HCCIIEIOBATEIbCKOM JEATEIBHOCTH, IPU 3TOM TIPaMOTHO
UCIOJIb30BaTh W3YUYEHHBIN MOHATUHHBIN amnmapar Kypca (U3UKH, COTPOBOXKIATh BBICTYIUICHUE
MpE3EHTaLNEN;
IIPH BBITIOJTHEHWN y4eOHBIX MPOEKTOB M MCCIENOBAaHUN (DPU3MUYECKHX MPOIECCOB PACIPEeIsiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHHU C IMOCTABJICHHBIMH 33/1a4aMH, CJIEIUTH 32 BHITIOJHEHHUEM
IJIaHa JICWCTBHA ¥ KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B
NEATeNbHOCTh TPYNIBI, BBICTPAWBAaTh KOMMYHHKATHBHOE  B3aUMOJCWCTBUE,  IPOSBISSL
TOTOBHOCTb Pa3periatb KOHMIUKTHL.

K koHiy oOyueHus B 9 kjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:
WCII0JIb30BATh MOHATHUSA: CUCTEMa OTCUETa, MaTepHuaabHas TOUKa, TPAEKTOPUsI, OTHOCUTEIbHOCTh
MEXaHHYECKOTO JIBIDKEHUA, nedopmarus (ympyras, MJIaCTHYECKast), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh U MEpPErpy3Ku, LEHTP TAKECTH, aOCOIIOTHO
TBEPOE TEJO, LIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHNYeCKHe KOoieOaHusl U BOJIHBI,
3BYK, HH()PA3BYK H YIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTAIbHO30PKOCTb, CIIEKTPhl UCIYCKAHUS U TOTJIONIEHUs, albda-, 6eTta- u
raMMa-u3JIydeHus], H30TOIbI, SIepHAsT DHEPTETHKA,
paznuyath  SABJIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TMpPSAMOJIMHEITHOE JIBU)KEHUE, CBOOOJHOE TAaJeHHE Tel, paBHOMEpPHOE
JBUKEHHE TI0 OKPYXHOCTH, B3aUMOJIEWCTBHE TeEJ, PEAKTUBHOE [BM)XEHHE, KoJebaTelnbHOe
JIBUKEHHE (3aTyxalolllie U BBIHYXKICHHbIE KOJeOaHUs), pPE30HAHC, BOJIHOBOE JBH)KCHUE,
OTpakeHHE 3BYyKa, MPSIMOJUHEHHOE pacnpoCTpaHEHUE, OTpaKeHHWE M TpPeJOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKEHHE CBETa, paslio’keHue OeJoro cBeTa B CIHEKTP U CIIOXKEHUE
CIEKTPAJbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTHUBHOCTH, BO3HHUKHOBEHHE
JUHENYaToro CIeKTpa HU3JIY4YeHHs) IO OMUCAHHIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (U3MYECKUX SIBICHUN B OKpyXKarouemM mupe (B TOM
yucie (pu3nuecKue SABJICHUS B MPUPOJE: NMPWIMBBI U OTIUBBL, JBWKeHHE MaaHeT CoJHEYHOI
CUCTEMbI, PEAKTHUBHOE [IBI)KEHUE >KMBBIX OPraHHU3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 5XO, LBETa TeJ, ONTHUYECKHE SIBJICHUS B
npupoje, OHOJOrMYecKoe JAeWCTBUE BUIUMOIO, YAbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
W3ITy4YeHUH, €CTeCTBEHHBIM paJMOAKTUBHBIA (OH, KOCMUYECKHE Jy4d, paAHMOaKTUBHOE
W3Iy4YeHUE MPHUPOJHBIX MHHEPAIOB, NCHCTBHE pPATUOAKTUBHBIX HW3IIy4YEHUII Ha OpraHusM
YeloBeKa), MPU ITOM MEPEeBOJUTh MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIACISAThH CYIIECTBEHHBIC
CBOMCTBA (ITPU3HAKHN) (PU3HYCCKHUX SIBJICHHM;
OTHCHIBATh HM3yYCHHBbIC CBONCTBA TeNl M (PU3UYECKHE SBIICHUS, HCHOJIb3ysS (QU3NUECKHe
BETTUYMHBI (CpEHSS 1 MTHOBEHHAsI CKOPOCTh Tella MPU HEPABHOMEPHOM JIBUKEHHH, YCKOPEHUE,
nepeMelleHue, MyThb, YIJIOBas CKOPOCTh, CWJIa TPEHHs, CHJIa YIPYTOCTH, CHJIA TSXKECTH,
YCKOpEeHHe CBOOOJHOIO MaJieHHs, BeC Tella, MMIYJIbC Tejla, UMITYIbC CHJIbI, MEXaHHYecKas
paboTa M MOIHOCTb, MOTEHIMAIbHAS SHEPrUsl Tesa, MOJHATOrO HaJl MOBEPXHOCTBHIO 3EMIIH,
MOTEHIIMATbHAS JHEPrHs CKATOM NPYKUHBI, KUHETHUYECKas SHEPTUs, MOJHas MeXaHUdecKas
SHEprusi, MepuojJ M YacToTa KoJieOaHWid, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTeib MPEIOMIICHUS Cpefbl), MPU OMUCAHWH MPABHIBLHO TpPAaKTOBATh
(bu3MUecKUit CMBICT UCTIONB3YEMbBIX BEIMYWH, 0003HAUCHUS U €AWHHIIB (PU3MUECKUX BEIUYUH,



HAX0JUTh (OPMYIBI, CBSA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BEIIMYMHY C IPYTMMHU BEITUYMHAMH,
CTPOMTH Tpa(UKH U3YUYECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SIBICHUS M TIPOLIECCHI, HCIONb3YS 3aKOH
COXpaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHHLMI CYIEPIO3ULIUN CHJI, MPUHLIUI
oTHOcHUTEeNbHOCTH [anmies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHS HWMIYJbCA, 3aKOHBI
OTPaKEHHsI W TPEIOMJICHHS CBETa, 3aKOHBI COXPAaHEHHs 3apsSIOBOTO W MAaCCOBOTO YHCEN IpHU
SICPHBIX PEaKIHsIX, IPU ATOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEeMaTHYECKOE BBIPAKCHNE;

OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM 4YHCIE W B KOHTEKCTE CHUTYaIHi
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPHUYUHHO--CICICTBEHHBIE CBS3H, CTPOUTH
00BsicHEeHHE U3 2—3 JIOTMYECKHUX I1aroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHUX
SIBIIEHUH, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacd€THbIC 3aa4n (OMUPAIOIINECcs Ha CHCTEMY U3 2—3 ypaBHEHHH ), UCTIONB3YS 3aKOHBI
u (GOpMYyINbI, CBS3BIBAIOMIME (U3MYECKUE BEITUUMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJadul
3aIUCBHIBATh KPATKOE YCIOBUE, BBISBIIATH HEIOCTAIONINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJWMBIC JMJIsi PEIICHHUs, IMPOBOJUTH pacu€Thl M OICHUBATh
PEATMCTUYHOCTH MOJTYYCHHOTO 3HaUeHUs (PU3MIECKON BEIIMIHHBI,

pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PpEIIUTh TMPH TOMOIIM (PU3HYECKHX METOJIOB,
UCTIOJNB3Yysl OTHCAHUE WCCIEIOBAHMS, BBLICISATH IPOBEPSIEMOE TMPEANOJIIOKEHUE, OICHUBAThH
MPaBHIBHOCTh TOPSAKA TPOBEACHUS HWCCIEIOBAaHUS, JeNaTh BBIBOJIBI, HWHTEPIPETHPOBATH
pe3yIbTaThl HAOTIOACHUH U OTIBITOB;

MIPOBOJUTH OMBITHI IO HAOMIONEHUIO0 (U3NYECKUX SBIEHUN WM (U3NYECKUX CBOMCTB Tel
(u3yyeHne BTOpPOTO 3akOoHAa HpIOTOHA, 3aKOHAa COXpPAHEHMS SHEPTUM, 3aBHUCHUMOCThH IEpHOJa
KoJieOaHU MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUIUTYIbl MaJIbIX KOJeOaHUM, MPsIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, pasyiosKeHue Oenoro
CBETa B CIEKTp, U3y4YCHHE CBOMCTB M300pa)KEHUS B IUIOCKOM 3€pKajieé U CBOMCTB M300paxeHUs
npeaMeTa B coOuparoleii JuH3e, HaOIr0AeHHE CIUIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4eHUs):
CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY U3 M30BITOYHOTO Habopa 000pyHOBaHUs, OMUCHIBATH X0
OTIBITA U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBL;

MIPOBOJUTH NMPH HEOOXOIMMOCTH CEPHIO NMPSMBIX H3MEPEHMI, ONpeessasi CpelHee 3HaueHUue
n3MepseMoil BemnuuHbl ((POKYCHOE PAacCTOSIHHE coOMparomiel JIMH3bI), 000CHOBBIBATH BHIOOP
croco0a n3MepeHus (M3MEpPHUTEIIBHOTO MPUOopa);

MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH C HCIOJIb30BAaHHEM MPSMBIX
M3MepeHull (3aBUCUMOCTD MTyTH OT BPEMEHU IPU PABHOYCKOPEHHOM IBMXKEHHUU 0e3 HauaibHOU
CKOPOCTH, MepuoJia KojaebaHuii MaTeMaTHUeCKOTO MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXKeHMsI CBETa OT yIJIa MaJeHHs M yria MNpejIoMIICHUS OT yriia MaJeHus): IMJIaHHUPOBaATh
UCCIIeIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (PMKCHPOBATh PE3yibTAaThl MOJYYEHHON
3aBUCHUMOCTH (PH3WYECKMX BEIMYMH B BHAE TaOnui u TpaduKoB, [AeiaTb BBIBOJABI IO
pe3yibTaTaM HCCIeIOBaHUS;

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIWYHMH (CPEeHss CKOPOCTh M YCKOPEHHUE Tela
IIpY PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOpPEHHME CBOOOJHOTO MaJgeHMs, KECTKOCTb IMPYKUHBI,
KOA(Q(QUIMEHT TPEHUs CKOJbXEHHs, MEXaHW4yecKas padoTa M MOIIHOCTb, YacTOTa M MEPUOJ
KoJle0aHUH MaTeMaTH4eCKOro M TNPYXKHUHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparomieit
JIMH3BI, PaJMOAKTUBHBIM (DOH): TJIAHUPOBATh H3MEPEHHUs, COOMpATh HSKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHMS, CIIEAYs NPEII0KEHHON MHCTPYKIMH, BEIYUCIIATh 3HAUEHUE



BEIMYUHBl W aAHAJIM3UPOBATh IOJYYCHHBIE PE3yJabTaThl C YYETOM 3aJaHHOH MOTPEIIHOCTU
U3MEPEHUN;

coOIII0IaTh MpaBHiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuajbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUCYHBII HCTOUYHHK CBETA, JIyd, TOHKAs JIMH3A, IIaHEeTapHas MOJIETh
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO $/1pa;

XapaKTepU30BaTh NMPHUHIMIBI JEHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOi Ha WX OmHMCaHUs (B TOM 4YHCIE: CHUJOMETP, JATYUKU TIOJOKEHUS, PACCTOSHHUS M
YCKOPEHHS, pakera, O5XOJIOT, OYKH, NEepUCKOIN, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuibCcOHa), MCHONB3ys 3HAHHUSA O CBOMCTBAX (PU3MUECKUX
SIBIICHUN U HEO0X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBI M CXEMaTHYHBIE PHUCYHKH W3YyYCHHBIX TEXHUYECKUX YCTPOWCTB,
W3MEPHUTENBHBIX MPHOOPOB H TEXHOJOTHYECKHX TIPOIECCOB TPU PEIIeHHH Y4eOHO--
MPAaKTUYECKHUX 3aJ1ad, ONTHYECKUE CXEMBI Ul TIOCTPOCHHS M300paKeHUH B IIOCKOM 3€pKalie U
cobuparoIeit JIMH3e;

MPHUBOANTH MPHUMEPH! (HAXOIUTHh HMH(POPMAIUIO O TpUMepax) MPaKTHYECKOTO HCIOJIB30BAHUS
(bU3NYeCKUX 3HAHUH B TIOBCETHEBHOW KHU3HU JUIs 00ecTieueHHs 0e30MacHOCTH NP 0OpaIeHHH ¢
npuOopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3I0POBbS M COOJIONCHUS HOPM
9KOJIOTMYECKOTO OBEACHHS B OKPY)KaIOIIEeH cpene;

OCYIIECTBIISITh MOWCK WHPOpPMAUU (HPU3HUYECKOTO cojepkaHus B MHTepHETe, caMOCTOsTETHHO
(bopMymHpysl TTOMCKOBBIN 3ampoc, HAXOAWUTh MYTH OIpPENENeHUs] JOCTOBEPHOCTH IOJy4CHHOMH
MH(OPMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUH U IOTIOJHUTENBHBIX HCTOYHNKOB,

UCTIONIB30BAaTh TPU  BBINOJIHEHWH YYEOHBIX 3aJaHU HAyYHO--TIONMYJSIPHYIO JINTEpaTypy
(bHU3MUECKOTO CONCp)KaHMs, CHPAaBOYHBIE MaTepHajbl, pecypchl ceTH VIHTepHeT, BianeTh
npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHWs HMH(GOpMAIMU W3 OJHON 3HAKOBON
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE HH(MOpPMALUH U3
HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COJCP)KaHMSA, IMyOIMYHO NPEACTABIATH PE3YJIbTAThI
NPOEKTHOW WJIM HCCIENIOBATEILCKON JEATEIBHOCTH, IPHU 3TOM TIPAMOTHO HCIIOJIB30BATh
M3y4YCHHBIN MOHATHIHBIN amlmapaTr u3y4aeMoro paszena (GU3MKU U COIPOBOXKIATh BBICTYIUICHHE

Mpe3eHTaluel ¢ yaéToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.
TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoamnuecTBo 9acoB DJIeKTPOHHbIE
Ne| HawmmeHnoBaHue
n/ | pasieoB U TeM B K I (uugposbIe)
n E orpaMMBbI cer OHTpﬁom’H paK;H%CK oOpa3oBaTeJibHbIE
porp 0 ble Pa00THI e padoThbl pecypes!

Pa3nes 1. @u3uka u e€ poJib B NO3HAHMH OKPY/KAIOLIEr0 MHpPa

DU3HKA - HAVKE O bubmuoreka [JOK
1.1 K 2 0 0 https://m.edsoo0.ru/7f416
pHUpoie
194
o bu6mmoreka [JOK
1.2 HBHHCCKHE 2 0 0 https://m.edso0.ru/7f416
BEJIMYHHBI
194
13 EcrectBenHOHayuH 2 0 1 bubnuorexa [IOK

BIil METOJI https://m.edsoo.ru/7f416



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

IIO3HaHHUA

Hroro no pazneny

6

Paznen 2. HepBOHa‘laHBHLIe CBCJICHHUSA 0 CTPOCHUH BCILICCTBA

Crpoctie bubnuoreka [IOK
2.1 p 1 0 1 https://m.edso0.ru/7f416
BEIllECTBA
194
JIB>xenue u bubnuorexa [JOK
2.2 | B3aMMojElCTBUE 2 0 1 https://m.edso0.ru/7f416
YaCTHUII BEIECTBA 194
ArperarHble bubnuorexa [JOK
2.3 | cocrosHus 2 1 1 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro mo paszueny S
Paznen 3. J/IBu:keHue U B3auMoJieiicTBue TeJl
MexaHudeckoe bubmorexa HOK
3.1 3 0 1 https://m.edso0.ru/7f416
JIBUOKECHUE 194
THeDLISL. Macea bu6moreka [IOK
3.2 P, ’ 4 0 1 https://m.eds00.ru/7f416
[IJIOTHOCTh 104
bu6moreka [IOK
3.3 | Cwna. Bugs! cun 14 1 2 https://m.edsoo.ru/7f416
194
Hroro 1o pasueny 21
Paznen 4. /laBieHune TBEPABIX TeJ, KUIAKOCTEN M ra3oB
JlaBaeHwue.
H;E;ij;: bu6mmoreka [JOK
4.1 | "o 3 0 1 https://m.edsoo.ru/7f416
TBEPABIMU TEJIAMH, 104
KUIKOCTIMH U =
rasamu
il bu6mmoreka [JOK
N 5 0 0 https:/m.eds00.ru/7f416
KUIKOCTU 104
Armoceproe bubmuoreka [JOK
4.3 P 6 0 1 https://m.edsoo.ru/7f416
JaBJIECHUE 104
ﬁ;ﬂi?cli; U ra3a Ha bubmorexa LIOK
4.4 AKOCT 7 1 3 https://m.edsoo.ru/7f416
MOTPYKEHHOE B 194
HHUX TEJI0 =
Uroro no pasaeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEpPIrus
5.1 | PabGorawu 3 0 1 bubmuoreka IJOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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MOIIIHOCTh https://m.edsoo.ru/7f416
194
MbocThie bubnuoreka [IOK
5.2 p 5 0 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
Mexanuueckas bubmorexa HOK
5.3 4 1 0 https://m.edso0.ru/7f416
SHEprus 104
Hroro 1o pasueiny 12
PesepBHOE BpeMst 3
OBULIEE
KOJIMYECTBO YACOB 68 4 15
110 ITPOI'PAMME
8 KJIACC
Ne HaumenoBanu | KosimuecTBo 4acos DJIeKTPOHHBbIE
E/ 25;1311&1103 " Bcer Kon;po.m,m,l Hpangqecxn f)lilil:)g):g::::gmnm e
nporpamMmb 0 e padoThI € padoThI pecypesI
Paznen 1. TenuioBble siBJIeHUS
Crpoenue u bubnuorexa [JOK
1.1 | cBoiictBa 0 0 https://m.edsoo.ru/7f4181
BEIIIECTBA ce
TeIUIOBbLe bu6moreka [IOK
1.2 2 6 https://m.edsoo.ru/7f4181
TIPOIIECCHI ce
Hroro no pazneny
Pa3znen 2. DiiekTpuyeckne 1 MAarHMTHbLIE SIBJICHUS
DIIEKTPUYECKUE
;zpiifé'HHHe bu6mmoreka [JOK
2.1 p 0 0 https://m.eds00.ru/7f4181
TeIa ¥ uX ce
B3aMMOJIEHCTBUA -
e
IlocTosHHBIN bubmuoreka [JOK
2.2 | oIeKTpUYECKUi 2 5 https://m.edsoo.ru/7f4181
TOK ce
MarHHTHbe bubmuoreka [JOK
2.3 0 2 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
CBETOBbIC bubmuoreka [JOK
2.4 1 1 https://m.edsoo.ru/7f4181
SIBJICHUS ce

Hroro no pasaeny



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce

PesepBHOE BpeMst 2
OBULIEE
KOJIMYECTBO
YACOB 1O 68 3 14.5
[TPOTPAMME
9 KJIACC
KosmyecTBo 4acos DJIeKTPOHHbIE
Ne| HaumenoBanue (uadpoBbIc)
n/ | pa3sjesaoB M TeM Bcer | KontpoubH IIpakTHYeck 06p a3I:)B ATeabHbIe
n NnporpaMmbl 0 ble padoThI ue padoTsl pecypeI
Pazgen 1. Mexanunueckue siBJIeHUS
hii;:;?;gifoe bubmmoreka [{OK
1.1 " 16 1 1 https://m.edsoo.ru/7f41a4
CIOCOOBI €T0 a6
OIMCaHus =
BzaumoneiictBue bubmorexa HOK
1.2 a 12 0 1 https://m.edsoo.ru/7f41a4
TeN 26
34KOHEL bu6moreka [IOK
1.3 10 1 0 https://m.edsoo.ru/7f41a4
COXpaHEHUS 26
Hroro 1o pasueny 38
Paznen 2. Mexannueckne KoJie0aHUs U BOJHBI
Mexanndeckue bubmorexa HOK
2.1 8 0 1 https://m.edsoo.ru/7f41a4
KoJie0anust 26
MexaHnnueckue bubmmorexa LIOK
2.2 6 1 0 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK a6
Hroro 1o paszaeny 14

Pa3nen 3. DiieKTpOMarHuTHoe

I10JI€ U 3JICKTPOMArHUTHBIC BOJIHbBI

DNIeKTpOMarHuTH Bubmiorexa LIOK
3.1 | ocrnored 12 0 1 https://m.edso0.ru/7f41a4
AIIEKTPOMArHUTH 26
bI€ BOJIHBI =
Hroro mo pasaeiny 12
Pa3nen 4. CBeToBbBIE SIBJICHUSA
3aKOHEBI bu6mmoreka [JOK
4.1 | pacmnpocTpaHeHust 4 0 0 https://m.edsoo.ru/7f41a4
CcBeTa a6
Paznoxenue bu6mmoreka [JOK
4.2 | Oenoro ceera B 4 1 0 https://m.edsoo.ru/7f41a4
CIIEKT] a6



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

Hroro no pazneny

8

Paznena 5. KBanTtoBbie iBJIeHUA

Hcnyckanue u bubnuorexa [IOK
5.1 | noriouienue 4 0 1 https://m.edsoo.ru/7f41a4
CBETa AaTOMOM a6
Crpoerie bu6mmoreka [{OK
5.2 P 5 0 0 https://m.edsoo.ru/7f41a4
aTOMHOTO si/Ipa 26
deDHbLe bu6mmoreka [IOK
5.3 b 6 1 0 https://m.edsoo.ru/7f41a4
peaxiu 26
Crpoenue u
5.4 | Dpomouus 5 0 0
Bcenennoi
Hroro 1o pasueiny 20
Pa3nes 6. IloBTopuTe/ibHO-00001IaI0 1M MOYJIb
[ToBTOpEHME N
000061IeHNE bubnuotexa [JOK
6.1 | conepxanus 10 0 2 https://m.edsoo.ru/7f41a4
Kypca QHu3uKH 3a a6
7-9 kmacc
Hroro 1o pasueny 10
OBILEE
KOJIMYECTBO
YACOB I1O0 102 3 2t
[TPOTPAMME
MNOYPOYHOE IINIAHUPOBAHHUE
7 KUIACC
No Koun4yecTBo yacos JJIeKTPOHHBbIE
B undponbie
n/| Tema ypoka Bcer KOHTpﬁOJILH Hpalc;nqecx 0BpasoBaTeNbHbIE
1| 0 ble padoThl He padoThl pecype
dusuka — HaykKa o
1 npupoje. SBneHus 1
TIPUPOIbI
2 duznueckue 1
SIBJICHUS
dusznueckue
3 BEJIMYHMHBI U UX 1
M3MepeHue
Ypok-
4 UCCIIEI0OBAHUE 1 1
"U3mepenue



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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TEMIIEPATYPHI IPU
IIOMOIHU
KUJKOCTHOTO
TEPMOMETpaA U
JaTyuKa
TeMIneparypbl"

Merto1b1 Hay4HOTO
IO3HAHUS.
Onucanue
(buszrueckux
SIBJICHUH C
MIOMOIILIO MOACICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f7
2a

Ypok-
HCCIICOBaHHE
"[IpoBepka
THIOTE3bI:
JTaJbHOCTH MOJIETA
apuka,
MYIIIEHHOTO
TOPU30HTAIIBHO,
TeM OOJIbIIE, YeEM
0oJIbIIIe BEICOTA
mycka"

Crpoenue
BemecTBa. OMBITHL,
JTIOKA3bIBAIOIIHC
JTUCKPETHOE
CTPOCHHE BEIIEeCTBA

bu6moreka [IOK
https://m.edsoo.ru/ff09fe
0a

JBrykeHre yacTuil
BEIllECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0
13e

Ypok-
HCCE0BaHNE
«OnBITH IO
HaOJIFOIEHUTO
TEIIOBOIO
paciupeHus
ra3oBy

10

ArperaTHblie
COCTOSIHUS
BellleCTBa

11

OcoOeHHOCTH
arperaTHbIX
COCTOSIHUM BOJBI.
O06o06meHue 1Mo
pazzuerny
«[lepBoHavaIbHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0
378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

CBEJICHUS O
CTPOCHUH
BEILIECTBA»
KontponbHas
paboTta 1o Teme
«IIepBoHauanbHBIE
CBEJICHUS O
CTPOCHHH
BEILIECTBA

12

Mexanungeckoe
JBUKECHHUE.
PaBrOMEpHOE M
HEPaBHOMEPHOE
JIBUYKECHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0a0
5c6

13

CxopocTsb.
Enuanner ckopoctu

bubmmorexa [{OK
https://m.edsoo.ru/ff0a0
79¢c

14

Pacuer nmytu n
BpEMEHU JIBUYKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a0a

e4

15

HNueprusa. Macca
— Mepa
WHEPTHOCTH TEJl

bu6moreka [IOK
https://m.edsoo.ru/ff0a0c

10

16

IInoTHOCTE
BemecTBa. Pacuer
Macchl ¥ 00beMa
TeJa o €ro
IUIOTHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a0f
ee

17

JlaGopaTopHas
pabota
«Omnpenenenue
IUIOTHOCTH
TBEPJIOTO TETA»

18

Pemrenue 3agau o
teMme "IImoTHOCTE
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al
23c

19

Cua xak
XapaKTEPUCTHKA
B3aUMOIEHCTBUSI
ten. Cuia
YIPYrocTH. 3aKOH

I'yka

20

JIaGopatopHas
paboTa «M3ydyeHue
3aBHCUMOCTH
pacTsKEHHS
(nedopmarin)



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

IIPY’KHUHBI OT

MIPUIIOKEHHON
CHIIBI»
[[S1BneHue
21 taroTenus. Cuia
TSDKECTH
CBsi3b MEXIY
CI/IJIOI/IUTiDKeCTI/I u Butmorexa [IOK
9p | Maccoi rena. Bec https:/m.edsoo.ru/ff0al
Tena. Pemenue
778
3aJ1a4 10 TeEMeE
"Cua TsoKecTu"
Cuna TsbKecTH Ha
JPYTUX TUIaHEeTax. bubnuorexa [JOK
23 dusnyeckue https://m.edsoo.ru/ff0al
XapaKTEPUCTUKHU 502
IUIaHET
N3mepenue cui. bubmmorexa ITOK
24 https://m.edsoo.ru/ff0al
Junamomertp
8cc
Bec Texa bu6moreka [IOK
25 j https://m.edsoo.ru/ff0al
HesecomMocth
778
CroxeHnue AByx
CHUJI, HalPABJICHHBIX| bubnuorexa [JOK
26 110 OJTHOM TIPSIMOTA. https://m.edsoo.ru/ff0ala
PaBHopelicTByrOIIIa 70
s CUJI
Pemrenue 3azay nmo
27 | weMe
PaBHOelicTBYIOI]
as cn"”
Cuna TpeHus u e bubnuoreka [JOK
28 Bubl. Tpenue B https://m.edsoo.ru/ff0al
MIPUPOJIC U TEXHUKE b9c
JlaGopaTopHas
pabota «3yuenue
3aBHCHMOCTH CHJIbI
TpeHUst bubnuoreka [JOK
29 CKOJIBKEHHS OT https://m.edsoo.ru/ff0alc
CUJIbI JaBJICHHS U c8
Xapakrepa
CONIPUKACAIOIIUXCS
IIOBEPXHOCTEN
Pemenue 3amau Ha
30 OTIpEe/IeTICHUE

PaBHOICHCTBYIOLIE



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

U CHUJIBI

Pemenne 3amayd mo
TeMaM: «Bec Tenay,
«['paduueckoe

bubmuoreka [IOK

31 | wu3oOpaXKeHHe CHII», https://m.edsoo.ru/ff0al
«Cubl», de0
«PaBHOAECUCTBYOIL
as CUJD»

KontponbHas
paboTa 1o Temam:
«MexaHndeckoe
JIBHOKEHUEY,
«Macca,

32
MIIOTHOCTE», «Bec
Tenan,

«I'paduueckoe

M300paXKeHue CUI,

«Cub»

JlaBienue.

Crioco0m1 bubnuotexa [JOK

33 | yMeHbIIEHUS U https://m.edsoo.ru/ff0a2
YBEIMYCHUS 0a6
JABJICHUS
JlaBienwue raza.
3aBHCHUMOCTD bu6moreka [IOK

34 JIABJIEHUS Ta3a OT https://m.edsoo.ru/ff0a2
00BEMa, 376
TEMITEpaTyphI
ITepenaua
Ha?nemm bu6mmoreka [JOK

35 TBEPILIMHU TCITAMH, https://m.edsoo.ru/ff0a2
JKUIKOCTSIMH U

5b0
rasamMu. 3aKOH
ITackans
JlaBieHue B
JKHJIKOCTH U rase, bu6mmoreka [JOK

36 BBI3BAHHOE https://m.edsoo.ru/ff0a2
IEWCTBUEM CHUJIBI 718
TSHKECTH
Pemienne 3agay mo Bubmiorexa IIOK

37 Teme «Jlasnenue B https://m.edsoo.ru/ff0a2
JKHJIKOCTH U Ta3e.

826
3axoH Ilackams»
Coobuaromecs bubmuoreka [JOK

38 https://m.edsoo.ru/ff0a2
COCY/IbI

970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970

bubnuoreka [IOK

39 Tunpagmaaeckuit https://m.edsoo.ru/ff0a3
npecc 136
ManomeTpsl.
40 [TopuHeBoit
SKMIKOCTHBIN HacoC
Atmocdepa 3emin bubmmoreka [IOK
41 | u npu4HHbBI €€ https://m.edsoo.ru/ff0a2
CYIIIECTBOBAHHMS b5a
Bec Bo3znyxa. bubnuorexa [JOK
42 AtmochepHoe https://m.edsoo.ru/ff0a2
JIABJICHUC b5a
Msmepenne bubnuorexa [JOK
43 aTMOChepHOro https://m.edsoo.ru/ff0a2
naBiieHus. OTbIT
da8
Toppuuennu
3aBHCUMOCTH
aTMoc(hepHOro bubnuorexa [JOK
44 IABJIEHUS OT https://m.edsoo.ru/ff0a2f
BBICOTHI HaJI c4
YPOBHEM MOPSI
Bbapomerp-anepoun.
AtMochepHoe bubnuorexa [JOK
45 | naBieHue Ha https://m.edsoo.ru/ff0a2f
Pa3IUYHBIX c4
BBICOTaX
Pemrenue 3agad o
Teme "
46 AtMocdepHoe
nasjeHue"
[eiicTBue
SKAJIKOCTH U ra3a Ha bu6mmoreka [JOK
47 MOTPY;KEHHOE B https://m.edsoo.ru/ff0a3
HUX TEJO. 276
ApxumenoBa cuiia
JlaGopaTopHas
pabota
«Onpezenenue . bu6mmoreka [JOK
4g | PPITAIKHBAIOMICH https://m.edsoo.ru/ff0a3
s, 3fc
JecTByIoIei Ha =
TEJO, MOTPY>KEHHOE
B JKUJKOCTb)
JlaGoparopHas bubnuoreka IIOK
49 | P abora no Teme https://m.edsoo.ru/ff0a3
«UccnenoBanue

3aBUCHMMOCTH BE€Ca

514



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

Teja B BOAE OT
o0béMa
IIOTPYKEHHOMU B
XKUAKOCTb YacTH
TeIay

50

IlnaBanue Ten

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3a

96

51

JlaboparopHas
pabora
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHpPOBaHUE
JIOJIKU U
OlpenIeIIeHuE €€
rpy30N104bEMHOCTH

52

Pemenue 3agaq o
teMaM: «IlmaBanue
CyJIOB.
BosgyxomiaBanue»
, «J/laBnenue
TBEPJBIX TEI,
JKUJIKOCTEN U
ra3oB»

bu6moreka [IOK

https://m.edsoo.ru/ff0a3

654

53

KonTposbHas
pabora 1o Teme
«JlaBrenue
TBEP/IbIX TE,
JKUIKOCTEN U
razoB»

54

Mexannueckas
pabota

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a3f

82

55

MomHoCTE.
Enuanner
MOIIIHOCTH

bubmuoreka [JOK

https://m.edsoo.ru/ff0a3f

82

56

Ypok-
HCCIEI0BaHNE
"Pacyét MOIIHOCTH,
pa3BUBaeMOU MpU
NoabEME MO
jectHUIe"

57

IIpocTeie
MEXaHU3MBI.
Prruar. PaBHOBecue
CHUJI Ha pplyare



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

Priuaru B TEXHUKE,
OBITY U MIPUPO/IE.
JIaGopatopHas
pabota
«ccnenoBanue
YCIIOBUU
paBHOBECHs
phIvaray

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4
78e

59

Pemenne 3amag mo
TeMe «Y CIIOBHUSI
paBHOBECHS
pbryara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4
8a6

60

Koadopunuent
IOJIE3HOTO
JEUCTBUSA
MeXaHU3Ma.
JlaGoparopHas
pabota
«3mepenune KII1/]
HaKJIOHHOH
TJTOCKOCTI)

0.5

61

Pemenue 3agaq o
teme "PaborTa,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ffO0a4c

48

62

Mexaandeckas
SHEPTHS.
Kunernueckas n
MOTEHIMAILHAS
SHEPTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a4
252

63

3aK0H COXpaHCHUS
MEXaHUYECKOUI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4
360

64

YPpOK-3KCIIEpUMEHT
110 TeME
"DKcrepuMEHTaIbH
o€ omnpeesieHre
H3MEHEHUS
KUHETHUYECKOHN U
HOTEHIIMATIbHOMN
SHEPIruu Nnpu
CKaTBIBAaHHMH TeEja
0 HaKJIOHHOM
IUIOCKOCTH"

65

KoHnTtponpHas
paboTa o Teme
«Pabora u
MOIIIHOCTb.



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

OHeprus»

PesepBHBIN ypOK.

Pabota ¢ TekcTamu bubmuoreka [JOK

66 10 TEME 1 https://m.edsoo.ru/ff0ade
"MexaHn4ecKkoe e6
IBHKeHue"

PesepBHBIl ypOK.
Pabora ¢ Tekcramu
o teme "/laBneHue 1
TBEP/IBIX TE,
JKUJIKOCTEN U
ra3on"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4f
fe

67

PesepBHBIl ypOK.
PaboTa ¢ TexcTamMu
68 o teme "Pabora. 1
MOIIIHOCTS.
Oneprus"

OBLLEE
KOJIMYECTBO UACOB| 68 4 12
T10 TIPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer
0

KonTpoubH
ble padoThl

IIpakTHyeck
ue padoTsl

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

Tb. TermmoBeie
SIBJICHUS.
Temneparypa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a52

56

Bryrpennss
JHEpPIHUsl.
Crnioco0b1
W3MEHEHHUS
BHYTPECHHEMN
SHEpPruu

23701051
TeTIoTIepeIaduu.
[Tpumepst
TEII000MEHa B
MpUpoJIe U
TEXHHKE.

bu6moreka [IOK
https://m.edsoo.ru/ff0a54

Oe

Pacuer
H3MEHEHUS
BHYTpPEHHEU
SHEPTUH.
VnenbHasa
TENI0EMKOCTh

Pacuer
KOJIUYeCTBa
TEIIOTEI,
HEO00XO0IUMOTO
JUTsl HarpeBaHUs
Tena u

BBIACIIACEMOI'O UM
IIpHU OXJIAXKIACHHH.

Pemenue 3amau.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a58

00

JlaGopaTopHas
pabota Nel
«UccnenoBanue
W3MEHEHHUS CO
BpEeMEHEM
TEMIEPATYPHI
OCTBIBAIOLIEN
BOJIBDY

Hcnonb3oBanue
obopynoBanus «Touka
Pocra»

KommuecTtBo
TETUIOTHI,
BBIJICIISIONIEECS
MIpU CTOPaHUU
TOILJINBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a

26



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

8 Pemenue 3anau
3aKkoH
COXpaHCHUS
BHYTpEHHEI bubnuorexa [JOK
9 | sHepruu u https://m.edsoo.ru/ff0a5a
ypaBHEHUE 26
TEIIOBOTO
Oaanca
JlaboparopHas
paborta No 2
«CpaBHeHUe
KOIIYECTE Hcmonn3oBaHne
10 ob6opymnoBanus «Touka
TETUIOTHI TPU
Poctay
CMEIMBAHUHI
BOJIbI Pa3HOM
TEMIIEPATYPhI»
JlaGoparopHas
Iy’g’gsegi « Bu6mmorexa IJOK
11 . https://m.edsoo.ru/ff0a64
YACIBHOM 19
TEIIOEMKOCTH ==
TBEPJIOTO TEJIa»
Pemenne sanad bu6mmoreka [IOK
12 | MO TEME https://m.edsoo.ru/ff0a65
«BHyTpeHHs1s <0
SHEPTHSI» -
KonTposbHas
pabota Nel o bubmuoreka [{OK
13 | reme https://m.edsoo.ru/ff0a69
«BuyTpeHHss 76
SHEPTHSI»
ArperaTHble
COCTOSIHHS
BEIllECTBA bu6mmoreka [JOK
14 | IInaBnenue u https://m.edsoo.ru/ff0a70
OTBEP/ICBAaHUE 88
KPUCTAJUTHYECKH
X Tell
KommuecTtBo
TEILIOTHI ,
He0bX0/UMOe bu6mmoreka [JOK
15 | AP IUTABICHIA https://m.edsoo.ru/ff0a6a

Tena u
BBIJICIISIOLIEECS
IIPH €70

KpucTalJIn3alun

98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

16

JlaGopatopHas
pabora
"Onpenenenue
YAEIbHOU
TETUIOTHI
TJIaBJICHUS JIbaa"

Hcnionp3oBanue
000pyI0BaHUSI «TOUKA
Pocray

17

Pemenue 3amau

18

Ucnapenue u
KOHJICHCAIIHSL.
Kunienue.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6b

b0

19

Bnaxa0CTB
BO3/IyXa.
CnocoObl
ompeieeHus
BIaKHOCTH
BO3/IyXa

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7b

5a

20

JlaGoparopHas
pabota
"Onpenenenue
OTHOCHTEIBLHOMU
BJIQXKHOCTH

Bo3qyXa"

21

KommuectBo
TEIIOTHI,
HE00X0InMOe
IS
nmapooOpa3oBaHU
au
BBIJEISAIOIIEECS
npu
KOHJIEHCALIM 1

bu6moreka [IOK
https://m.edsoo.ru/ff0a71

d2

22

Pemrenue 3agau

23

Pemenue 3amau

24

TennoBeie
JIBUTATEJIH..
JIBUraTenn
BHYTPEHHETO
cropanus. KITJI.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a78

6¢

25

Pemenue 3amau

26

Pemenne 3amay.
IToaroroBska k
KOHTPOJIBHOU
paoore.

27

Pemenne 3amay.
IToaroroBka k
KOHTPOJIbHOU
paoore.



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

28

KontponbHas
pabota Ne 2 «
N3menenue
arperaTHbix
COCTOSTHUM
BEIICCTBA» H «
TenoBkie
JIBUT ATCIIN

29

DnekTpusaus
TeJ MpHu
COTPUKOCHOBECHH
.
B3anmopeiictere
3apsHKEHHBIX TEIl.
[Ba pona
3apsIoB

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c

ic

30

DJIEKTPOCKOIIL.

[IpoBoaHMKY M
HENPOBOAHUKHI
JJIEKTpUYECTBa

31

DIIEKTPUYECKOE
rnosie

bu6moreka [IOK
https://m.edsoo.ru/ff0a83

2

32

JemumocTh
ANEKTPUIECKOTO
3apsa.
Crpoenue
ATOMOB .

bu6moreka [IOK
https://m.edsoo.ru/ff0a86

ae

33

OO0bsicHEHME
ANEKTPUIECKUX
SIBJIEHUH

34

DIIEKTPUYECKUI
ToK. McTounnkmn
ANEKTPUIECKOTO
TOKa

35

DnekTpuyeckas
L[eMb U ee

COCTaBHBIC YaCTH.

OJ1. TOK B
MeTajIax u
ANEKTPOJIUTAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87

e4

36

[eiicTBue
JJIEKTPUYECKOTO
TOKA.
Hamnpasienue
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a

Oa

37

KoHnTtponbsHas
pabota Ne 3



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

«DNIEKTpUUECKHE
3apsasl U
3IEKTPUYECKUI
TOK»

38

Cuna Toxa.
EmHune! cuiel
Toka. Pemenue
3ajad4.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8e

f6

39

Amnepmerp.
N3mepenue cuibl
TOKa.
JlaboparopHas
pabota Ne 4 «
Coopka
BIEKTPUYECKON
e |
W3MEpEHUE CHIIBI
TOKa B €€
Pa3IMYHBIX
YJaCTKax»

40

DIIEKTPUYECKOE
HanpsHKeHUe.
Emnuauner
HaMpsHKEHUS.
BoabsT™eTp.
N3mepenne
HapsHKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a95

a4

41

DIIEKTPUYECKOE
COTPOTHBIICHUE
MIPOBOTHUKOB.
Emnuauner
COTPOTHUBIICHUSI.
JlaGopaTopHas
pabota Ne 5 «
H3mepenne
HaMpsDKEHUS Ha
Pa3IUYHbIX
ydacTKax
BJIEKTPUUECKON
LET»

42

Pacuer
CONIPOTUBIIEHUS
MIPOBOIHUKOB.
YaenpHOE
CONIPOTHUBIICHUE

43

3aBHCHUMOCTE
CHJIBI TOKA OT
HaMPSKSHUS.
3axkon Oma g1g

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a98

38



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

ydacTka Ienu

44

Pemenue 3amau.

45

Peocrartsl.
JlaboparopHas
padota Neb6 «
PerynupoBanue
CHJIBI TOKA
peoctatom» , Ne
7 « U3mepenue
COTPOTHUBIICHUS
IIPOBOJTHUKA TIPU
MTOMOIIU
ammnepMerpa u
BOJIbTMETpA.

46

ITocnenoBaTensH
oeH
napajieTIbHOe
HpOBO)IHI/IKOB

bu6moreka [IOK
https://m.edsoo.ru/ff0a9e

14

a7

Pemenue 3agau
Ha 3axkoH Oma
JUISL y9acTKa
eI ,
MOCJIeI0BATSIIHEHO
eHn
MapajyieIbHOE
COCIUHCHHE
MPOBOJTHUKOB

48

PaGota un
MOIIHOCTb
IEKTPUIECKOTO
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa?

38

49

JlaGopaTopHas
pabota No 8
«3mepenue
MOIIIHOCTH U
paboTHI TOKA B
BIEKTPUUECKON
JamIme»

50

HarpeBanue
IIPOBOIHUKOB
JNEKTPUYECKUM
TOKOM. 3aKOH
JIxoynsa - Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa0

4e

51

Jlamna
HaKaJIUBaHUSI.
DNEeKTpUYECKUE
HarpeBaTeIbHbIE
pUOOPBL.



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

Kopotkoe
3aMBbIKaHUE.
NPEeaOXpaHUTENIN

52

IToBTOpEeHUE
TEMBI
«DNEeKTpUYECKHE
SIBIICHUSD)
Pemrenue 3anau.

53

Kontponbhas
pabota Ne 4 «
3aKoHBI
AIIEKTPUYECKOTO
TOKa»

54

MaruuTtHoe noJe
TOKa

bubmmoreka [{OK

https://m.edsoo.ru/ffOaaf

8a

55

[IpumeHeHne
AIIEKTPOMArHUTOB
. JJaboparopHas
pabota Ne 9
«Cbopka
3JIEKTpOMAarHura
Y UCTIIBITAHUE €TO
TNIEUCTBU»

56

IlocTrostHHEIC
MAarHHuThI.
MarsuTHOe moJie
3emuan

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ab3

e0

57

[eiicTBue
MAardUTHOTO ITOJIS
Ha MMPOBOJIHHK C
TOKOM.
DIIEKTPOABUTATE
JIb IIOCTOSIHHOTO
TOKa

bu6mmoreka [JOK

https://m.edsoo.ru/ff0ab6

60

58

JlaGopaTopHas
pabota Ne 10 «
N3yuenue
ANEKTPUYECKOTO
JBUTATENs
MIOCTOSTHHOTO
ToKa ( Ha
MOJIEITH )».
IToBTOpEeHune
TEMBI
ANIEKTPOMArHUTH
bI€ SIBJICHUS.

59

Hctounuku

bu6mmoreka [JOK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

CBETa.
Pacnpocrpanenu
€ CBeTa.
OTtpaxxenue
cBeTa. 3aKOHBI
OTpa’KeHHsI CBETa

https://m.edsoo.ru/ffO0abe

a8

N3o0paxkenue B
TUIOCKOM 3epKaJie

60

[Ipenomiienne
61 | cBera. JIMH3BIL

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac3

do

[Toctpoenne
n300paxeHui,
IOJYYEHHBIX C
MTOMOIIBIO JIMH3

62

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac0

ba

Pemenue 3agau
Ha MOCTPOEHHE
63 | M300paKECHUI,
HOJ'Iy‘-IeHHI)IX HpI/I
IIOMOIIHU JIMH3

bu6moreka [IOK
https://m.edsoo.ru/ff0acl

d2

dopmyiia TOHKOU
64 | TUH3BI

bu6moreka [IOK
https://m.edsoo.ru/ff0ac?

4a

JlabGopaTopHas
pabora Ne 11
«ITonyyenue
n300pakeHUs
IIPH TIOMOIIU
JIUH3bI»

65

bu6moreka [IOK
https://m.edsoo.ru/ff0ac8

6¢

KonTposbHas
pabota Neb
«CBeToBbIE
SIBJICHUSD)

66

Pe3epBHbIit
ypok. Pabora c
TEKCTaMU IO
TeMe
"TemnoBsie
sIBJICHUS "

67

PesepBHbIi

ypok. Pabora c

TEKCTaMH TI0

68 TEME

HH s
OCTOSIHHBIN

AIEKTPUYECKUN

TOK

OBILIEE
KOJIMYECTBO

68

14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

YACOB I10

ITPOTPAMME
9 KVIACC
Ne KoJsnyecTBo yacoB DJIeKTPOHHBbIE
n/| Tema ypoka Bcer| Kontpoabn | IIpakTnHyeck i popnie
n 0 ple padoThl | He padoThI obpasosareibubie
pecypcsl
BBoanbmii
nHCTpykTax no Th B
KaOuHeTe (PU3UKU.
1 1
MarepunansHas
Touka. Cucrema
oTcyYerTa.
Tpaexropus. I1ytb. bubnuorexa [JOK
2 | llepememienue. 1 https://m.edsoo.ru/ff0a
da74
Omnpenenenue bubnuorexa [JOK
3 | KOOpAUHATHI 1 https://m.edsoo.ru/ff0a
JIBYDKYIIETOCS TEJA. d19a
[Iepememenne npu
NPSAMOJIMTHEHHOM
4 | paBHOMEPHOM 1
nBKeHun. Pemmenue
3azad.
I'paduueckoe bu6mmoreka [IOK
5 | npexacrasieHue 1 https://m.edsoo.ru/ff0a
JIBUKEHUS. d8d4
Pemrenue 3agau o
6 | Teme «PaBHOMEpHOE 1
MIPSIMOJIMHEHHOE
JIBUKCHHE.
[IpssmonuHeriHOE BuGmuorexa [IOK
7 | PapHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0a
JIBUKCHHE. db18
YckopeHue. -
CxkopocTb
MPSIMOJIMHEHHOTO
8 | paBHOYCKOPEHHOTO 1
nskeHus. ['papux
CKOPOCTH.
Pemerine At bubmuoreka [{OK
g | MPAMOTMACHHOC 1 https://m.edsoo.ru/ff0ae
PaBHOYCKOPEHHOE 176
JBUKECHUE -
[Iepemenienue npu
10 | npsMoMHEHHOM 1

PaBHOYCKOPEHHOM



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

JIBHKCHHH.

[Iepemenienue Tena

IIpY IPSIMOJIMHEWHOM

ABHOYCKOPEHHOM bubmorexa [OK
11 |P yexop https://m.edsoo.ru/ff0ae
JIBIKEHUH 0€3 612
HavyaJIbHOU ===
CKOPOCTH.
I'padmaeckuii meTon Bubmiorexa LIOK
1p | PetHcHIA sakat Ha https://m.edsoo.ru/ff0ae
PaBHOYCKOPEHHOE 792
JBHUKCHUE. -
Pemenue 3aau Ha BuGmiorexa LIOK
13 | PABHOYCKODENHOE https://m.edsoo.ru/ff0ae
MPSMOJIMHEHHOE 982
JIBIDKCHHE. T
Jlabopamopnas
paboma Ne |
«Hccnedosanue bubnuotexa [JOK
14 | pasnoyckopennozo https://m.edsoo.ru/ff0ae
osudicenus be3 b6c
HAYANbHOU
CKOPOCUY.
[ToBTOpEeHME M
T e B 10K
15 p https://m.edsoo.ru/ff0ae
«PaBHOMEpHOE U ca2
PaBHOYCKOPEHHOE =
JIBIKCHUEC)
Konmponvnasn

paboma Ne I no

16
meme « OCHOBbL
KUHEeMAamuKuy.
OTHOCHUTENBHOCTD bubmuoreka [JOK
17 | nBrOKeHHS. https://m.edsoo.ru/ff0ae
e28
HNuepunanbHbie
CHCTEMBI OTCYECTA. bubmuoreka [JOK
18 | IlepBslii 3aK0OH https://m.edsoo.ru/ffOaf
HrroTona. Anamus 738
K/p.
Bropoit 3akoH bubnuoreka [IOK
19 | HeroroHa. https://m.edsoo.ru/ffOaf
a26
Tperuii 3aKoH bubnuorexa [IOK
20 | HeroToHA. https://m.edsoo.ru/ffOaf
8be
21 Pemenune 3amad ¢ bu6mmoreka [JOK

IIPUMCHCHUCM

https://m.edsoo.ru/ffOaf



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

3ak0oHOB HrroTOHA.

b8e

Pemenue 3amau ¢

bubnuoreka [IOK

22 | npuMeHCHUEM https://m.edsoo.ru/ffOaf
3aKk0oHOB Hpr0TOHA. 044
23 CBoOotHOE TTaZICHHE
TeJ.
Pemenue 3agau Ha bu6mmoreka [{OK
24 | cBOOOTHOE TTAJICHUE https://m.edsoo.ru/ffOaf
TEJL. 518
JIBi>xeHue Tena, bubnuorexa [JOK
25 | OpoIIeHHOTO https://m.edsoo.ru/ff0af
BEPTHUKAJILHO BBEPX. 33c
JIBi>xeHue Tena, bubnuotexa [JOK
26 | OpOIIEHHOTO https://m.edsoo.ru/ff0af
TOPU30HTAIIBHO. e36
Jlabopamopnas
paboma Ne 2
27 «H3mepenue
VCKOpeHus
€c80000H020
NAOeHUsL).
3aKOH BCEMHPHOTO
TsiroTeHus. Pemenue bu6mmoreka [IOK
28 | 3aja4 Ha 3aKOH https://m.edsoo.ru/ffOb
BCEMHUPHOTO 02b4
TATOTEHUSI.
YeKopenne bubnuoreka [JOK
29 CBOGO/IHOTO MaeHHA https://m.edsoo.ru/ffob
Ha 3eMJie U Ipyrux
0408
HEOECHBIX Teax.
[IpssmonuneliHoe u
KpUBOJIMHEHOE
IBIDKEHUE. bu6mmoreka [JOK
30 | JIBmxeHue Tea 1o https://m.edsoo.ru/ffOb
OKPY>KHOCTH C 06ec
MOCTOSIHHOM MO
MOJYJIIO CKOPOCTHIO.
HckyccTBeHHbIE bubnuoreka [IOK
31 | coiyTHHKH 3eMITH. https://m.edsoo.ru/ffob
07fa
Nmmnynsc Tena.
3aKOH COXpaHEHUSs bubnuoreka [JOK
32 | uMmynbca. https://m.edsoo.ru/ffob
PeaxTuBHOE 096¢
nBUKeHHE. PakeThl.
Pemenue 3anau Ha
33 | 3aKOH COXpaHEHUs

HMITYJIbCA.



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

34

Mexannueckas
paboTa ¥ MOIITHOCTb.
Kunernueckas u
MOTEHITNAIbHAS
sHepruu. BeiBog
3aKOHa COXpPaHEHUS
MOJIHOM
MEXaHMYECKOM
SHEPIHUH.

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb
0a84

35

Pemenne 3amaq Ha
TeMy IUHAMUKH,
MEXaHMYeCKOM
paboThHl U
COXpPAHEHUS MOJHOU
MEXaHMYeCKOM
SHEPIHUU.

bubmmoreka [{OK
https://m.edsoo.ru/ffOb
0db8

36

O06o00mmenue,
CUCTEMAaTH3aIHs 1
KOPPEKLIHS 3HAaHUU
00yJaroIIMXCs o
TeMe JJTMHAMHKH.
[Toaroroska K /p.

37

Konmponvnasn
paboma Ne 2 no
meme «OcHoswl
OUHAMUKUY.

38

Mexanuueckue
KoJIeOaHHS U BOJIHBI,
3BYK (12 yacoB)

bu6moreka [IOK
https://m.edsoo.ru/ffOb
0c32

39

KonebarensHoe
JIBHOKEHUE.
CBoOoubie
KoJeOaHusl.
KonebarennHble
CHCTEMBI.

40

Benuuunsl,
XapaKTepHU3YIOIIHe
KOe0aTeIbHOE
nsuxkenue. O6cyxe
HUE BOTIPOCOB
3adeTra. Pemenue
3a7ad4.

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
12fe

41

Jlabopamopnas
paboma Ne3
«HUccneodosarnue
3a6UCUMOCTU
nepuooa u Yacmomol
C80000HbIX
KOeOaHUll HUMsHO20



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe

MAAMHUKA OM €20
ONUHBLY.

42

l'apmonunueckue
KoJIeOaHusI.
3aTyxatromue
KoJIeOaHusI.
BrinyXeHHbBIC
KoJIeOaHusI.
Pe3onanc. Pemenne
3a/1a4.

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb
200

43

3aTyxatromue
KoJIeOaHus.
BrinyX1eHHBIE
KoJIeOaHHs.
Pe3onanc. Pemenue
3aJ1a4.

44

O06o00mmenue,
CUCTEMAaTH3AIHs 1
KOPPEKLIHs 3HAHUU
00yJaroIIMXcs Mo
MEXaHHYECKUM
KoJIeOaHUsIM.

bu6moreka [IOK
https://m.edsoo.ru/ffOb
197a

45

PacnpocTpanenne
KoJiebaHuH B cpejie.
Bomszl.
[IpononbHbIE U
TIOTIEPEYHBIC BOJTHBI

46

JlmrHa BOJIHBL.
CkopocTh
pacrpocTpaHeHHs
BOJIHBIL. Pelienue
3a/1a4.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
laec

47

Hctounuku 3ByKa.
3BYKOBBIE
konebanus. Beicora,
TEeMOp U TPOMKOCTh

3BYKa.

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
197a

48

Pacnpoctpanenue
3ByKa. 3ByKOBBIE
BOJHBI. OTpaxeHue
3ByKa. OJXO.
3BYKOBOH PE30HAHC.

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
21fe

49

Pemenue 3anau.
O06o01enue,
cucTeMarusanus u
KOpPPEKLHS 3HAHUU
oOyJarouxcs 1mo
MEXaHUYECKUM



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

KOJIEOAHUSAM U
BOJIHAM, 3BYKY.
[ToaroToBka K K/p.

50

Konmponvnasn
paboma Ne 3 no
meme
«Mexanuueckue
KOIe0aHUs U 60.JIHYL,
36YK».

51

MarnuTHO€ noJie u
ero rpaguyeckoe
n300paxeHue.
AHanms K/p.

52

Hanpasnenue Toka u
HaNpaBJICHUE JIUHUI
€ro MarHuTHOTO
noJis. [IpaBuno
MIPaBOM PYKH.

53

ObHnapyxeHue
MAar"HmTHOTO II0JIA I10
€ro JIEUCTBUIO Ha
AJIEKTPUYECKUN TOK.
Cuna Amrepa.
[IpaBuno neBoit

pyKH.

bu6moreka [IOK
https://m.edsoo.ru/ffOb
23ca

54

Pemrenue 3agag Ha
oTnpezeNieHue
HaIpaBJICHUS JTMHUHA
MarHuTHOTO TOJIS U
cuJbl AMmriepa.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb
2510

55

Nunykius
MAarduTHOTO ITOJIS.
MarauTHEIN IOTOK.

56

SIBieHue
3JIEKTPOMAarHUTHOM
VHYKIUU.

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
2abe

57

Hampasnenue
WHJIYKIUOHHOTO
Toka. [IpaBuio
Jlenua.

58

Jlabopamopnas
paboma Ned
«H3yuenue sgnenus
9/1eKMPOMASHUMHOLL
UHOYKYUUY.

59

SIBieHue
CaMOMHAYKIIUH.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
2c6¢C



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

[Tonyuenue u

nepeaaya
60 | MePeMERHOTO
AIEKTPUUECKOTO
TOKA.
Tpanchopmarop.
DNEeKTPOMarHuTHOE
ToJie. bubnuotexa [JOK
61 | DneKTpOMarHuTHbIC https://m.edsoo.ru/ffOb
BOJIHEL. Perenue 31d0
3a/1a4
Pemenue 3amau mmo Bu6mmorexa IJOK
62 | oMe https://m.edsoo.ru/ffOb
«INEeKTPOMarHUTHBI 3658
€ BOJIHBI» -
[xasna bubnuotexa [JOK
63 | smeKTpOMarHUTHBIX https://m.edsoo.ru/ffOb
BOJIH. 38c4
[kana bubnuotexa [JOK
64 | smeKTpOMAarHUTHBIX https://m.edsoo.ru/ffOb
BOJIH. 3aea
KonebaTenbHblii Bubmiorexa [[OK
65 | KOMTYP: Hpummume! https://m.edsoo.ru/ffOb
PaINOCBS3H U 3c5¢
TEJICBUJICHUS.
66 DJIEKTpOMarHuTHas
MIPUPOJIa CBETA.
[Ipenomiienue cBera.
67 DU3NYECKUH CMBICTT
MOKa3aTest
MIPETOMIICHUS.
Hucnepcus cBera. bu6mmoreka [JOK
68 | IlBera Ten. https://m.edsoo.ru/ffOb
3f2c
Tumbl ONTHYECKUX
CIIEKTpPOB. bubnuoreka [JOK
69 | Ilpoucxoxaenue https://m.edsoo.ru/ffOb
JIMHEHYATBIX 444a
CIEKTPOB.
ITornomenue u bubmuoreka [{OK
70 | ucmyckaHue cBeTa https://m.edsoo.ru/ffob
aToOMaMH. 4206
Pemenne 3amay.
Obodmenne, bu6mmoreka [JOK
71 | SHereMamizati https://m.edsoo.ru/ffOc

KOpPPEKLHS 3HAHUU
00yJaronuxcs.
IToaroToBka K K/p.

Oa’e



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

72

Konmponvnasn
paboma Ne4 no meme
«DnekmpomazsHumHo
e nozney.

73

PagnoakTuBHOCTE.
Omnwit Pesepdopra.

74

Mopaenu atToMoB
TomcoHna n
Pesepdopra.

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc
0f4c

75

PannoakTuBHbBIE
MpEeBpAIICHUS
ATOMHBIX SIJIEP.

bubmmoreka [{OK
https://m.edsoo.ru/ffOc
Oe2a

76

DKCNEPUMEHTATBHBI
€ METOIbI
WCCIIeIOBAaHUS
YJACTHII.

77

OTKpbITHE TPOTOHA
1 HEUTpOHA.
PagnoaxkTuBHBIE
npeppaiieHus N, Be.

bu6moreka [IOK
https://m.edsoo.ru/ffOc
12a8

78

CocTtaB aTOMHOTIO
anpa. SlnepHoie
CUJIBL.

79

Pemenue 3agau
«CocTtaB aTOMHOT'O
anpa. MaccoBoe
4UCI0. 3apsiioBOe
YHCIION

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
144c

80

N3otonbl. Anbda- u
Oera- pacma.
[IpaBuio cmenieHus.
Pemenue 3amau.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
1550

DHeprus CBS3M siipa.

bubmuoreka [JOK

81 | Hdedexr macc. https://m.edsoo.ru/ffOc
1672
Jlabopamopnas
p aH60ma M5 bubmuoreka [JOK
gp | uyuenue mperos https://m.edsoo.ru/ffOc
3APANCEHHBIX 18ac
yacmuy no 20moGuim E—
Gomozpaduamy.

83

Jenenue saep ypaHa.
ennas peaxius.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
1lal4

84

SnepHbIN peakTop.
IIpeobpazoBanue
BHYTPEHHEH 3HEprun

ATOMHBIX 41CP B

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
1b4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

IEKTPUYECKYIO
SHEpruro. ATOMHast
SHEpPreTHKA.

85

buosornueckoe
JICMCTBUE PaUALIUH.
3akoH
paarOaKTUBHOTO
pacrazja.
TepmosinepHas
peakuus.

86

Pemenue 3agauy.
Oo6o06111EHNE,
cUCTEeMaTu3aIus u
KOpPPEKLHs 3HAaHUN
00yJaronuxcs.
IToxaroroBka K x/p.

bubmmoreka [{OK
https://m.edsoo.ru/ffOc
2126

87

Konmponvnas
paboma Ne 5 no
meme «CmpoeHue
amoma u amomHo20
a0pay.

bu6moreka [IOK
https://m.edsoo.ru/ffOc
1c58

Cocras, cTpoeHUE U

DOHCXOK e bu6moreka [IOK
gg | P 1 https://m.edsoo.ru/ffOc
ConHeuHoi
1d7a
CUCTEMEL. E—
Bosbimme mianeTsl
89 | ComHeuHoit
CHUCTEMEL.
Mansie Tena bu6mmoreka [JOK
90 | Conneynoi https://m.edsoo.ru/ffOc
CUCTEMEL. 1e88
Crpoenue,
U3ITy4YeHUs U
91
spostroriug CoHna u
3BE3/I.
Crpoenue u bubnunoreka [JOK
92 | sBourOLIUS https://m.edsoo.ru/ffOc
BCEJICHHOI. 223e
[ToBTOpEHuUE,
93
00001enne
[ToBTOpEHuUE,
?Ii%im:THoHZLIe bu6mmoreka [JOK
94 paTop https://m.edsoo.ru/ffOc
paboTHI 1O KypCy 2453
"BzaumoaeiicTeue B
ter"
95 [ToBTOpEHME, bu6mmoreka [JOK

00001IEeHne.

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

Pemenne
pacyeTHBIX U
Ka4yeCTBCHHBIX
3aJ1a4 I10 TeMeE
"TemnoBbie
porecch’”

N
\I
N

96

[ToBTOpEHME,
00o0meHue.
Pemenue
pacyYeTHBIX U
KaueCTBEHHBIX
3a/1a4 1o TeMe
"KIIJI TerioBbIx
nBuraresei”

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc
2a22

97

[ToBTOpEHME,
0000mIeHME.
Pemenue
pPacyYeTHBIX U
KaueCTBEHHBIX
3a/1a4 1o TeMe
"KITI
3JIEKTPOYCTAaHOBOK"

bu6moreka [IOK
https://m.edsoo.ru/ffOc
2b30

98

[ToBTOpEHME,
006o6mIeHME.
JlaGopaTopHbie
paboTHI IO KypCy
"CBeToBbIE
sIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
2c52

99

[ToBTOpEHME,
000011IeHME.
PaboTta ¢ TexcTamMu
1o Teme "3aKOHEBI
COXpaHEHUS B
MexaHuke"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
2d6a

100

IToBTOpEHME,
o0o0nIeHne.
PaboTta ¢ TekcTaMu
10 TEME
"Konebanus u
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
2e82

101

[ToBTOpEHuUE,
000011IeHHE.
PaboTta ¢ TekcTaMu
1o teme "CBeTOBbIC
sBIeHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
3044

102

[ToBTOpEHME,
0000111IeHHE.
Pabota ¢ TekcTamMu
10 TEME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

"KBaHTOBas U
snepHas pu3uka'

OBLLEE
KOJIMYECTBO

YACOB I10 102 > !
[IPOTPAMME

YUYEBHO-METOJIUYECKOE OBECIIEYHEHHME OBPA3OBATEJIBHOI'O
IMPOLIECCA

OBS3ATEJBbHBIE YYEBHBIE MATEPUAJIBI /151 YYEHHUKA

» Gusuka, 7 knacc/ [eppimkua A.B., O01ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«31aTebCTBO «IK3aMEH»

» dumsuka, 8 kinacc/ [epsimkua A.B., O011ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mecTBo «M3narensctBo «IIpocBemenney»

» ®usuka, 9 knace/ [epoimkun A.B., I'ytaukx E.M., O611ecTBo ¢ orpaHu4eHHOMI

OTBETCTBEHHOCTHIO «[[PODA»; AxumonepHoe obmiectBo «M3aarenbctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

7 KIIACC

1.PaGouas mporpamma.

2. IIporpammbl ocHOBHOTO 0011IeT0 0OpazoBanus. dusuka. 7 — 9 kiacchl
(aBTopbl:A.B.Ileppimkun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBCTCTBHH C BbI6paHHBIM y‘le6HI/IKOMZ

4. ITeppimikun A.B. ®@usnka. 7 kiace. YueOHUK Ui 00111€00pa30BaTeIbHbIX YUPEKICHUH .
M.:[poca. 2011

5. Jlykamuk B.J. COopHHK BOIIPOCOB U 33ja4 1o ¢usuke. 7-9 ki. — M.: [Ipocsenienue,
2010. —-192c.

8 KIIACC

1. Pabouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOMUECKOTO MOCcoOus




/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [Tporpammbl ocHOBHOTO 0011eT0 00pa3oBanus. Pusnka. 7 — 9 Kkiaccel
(aBTopsi:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas mporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBECTCTBHH C

BBIOpAaHHBIM YYEOHUKOM:

4. Tleperimkun A.B. @usuka. 7 kinacc. YueOHUK 151 00111€00pa30BaTEIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOTIpOCOB 1 3aAa4 1o pusuke. 7-9 k. — M.: [Ipocsemnienue,
2010. —-192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE pa0OTHI. —
5-e m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uszuka. 7 knacc. Jlabopatopasie paboTsl. KOHTpOJIBHBIC 3a0aHUS. —
Caparos:JIuueii, 2014.

8. «KonTpoapHO-u3MepuTenbHbie MaTepuaibl. Ousnka. 7 kinacc/Coct. H.W. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. ITepoimkun ®usnka-8kn 2017 M. JIpoda

11.H.B. ®unonoBuy Meroanyeckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTPOJIbHBIE paboThl-8 kinacc 2017 M.
Apoda

13.B.B. [llaxmarosa ,0.P. Illedep Auarnoctuyeckue padbotsl -8 kimacc 2016 M. JIpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopuuk Bonpocos u 3agau 2015 M.



Apoda

9 KJIACC

1. Pabouas mporpamma. ®usnka. 7 — 9xmaccel: yaeOHO-METOMUECKOTO OCOOus
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotur. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpasoBanus. Pusnka. 7 — 9 kiaccel

(aBTopsr: A.B.Ilepeikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PaGoyas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepeimkun A.B. ®usuka. 7 kinacc. YueOHUK [Tt 00111e00pa3oBaTeIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykammk B.1. CoopHUK BOIIpOCOB 1 3aAa4 1o ¢pusuke. 7-9 k. — M.: [Ipocsenienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE U KOHTPOJIbHBIE pa0OTHI. —
5-e m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uszuka. 7 knacc. Jlabopatopabie paboThl. KOHTpOJIBHBIC 3aaHUS. —
Caparos:JIuueii, 2014.

8. «KonTpoapHO-u3Meputenbubie Marepuansl. @usuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocodue/ A.E. Mapon.- M.:

Hpoda, 2011.- 123c.:

KoHTposnpHbIe 1 camocToATeNbHbBIE paboThl MO (usnke. 9 kinace: k yueOHUKY A.B.
[epeimkuna, E.M. I'yrauk «@uszuka 9 knace» / O.M. I'pomieBa. — M.: U3narenscTBo

«DK3amen», 2014,



Tectsl no ¢usuke. 9 xknacc: k yueOunuky A.B. Ilepoimkuna, E.M. I'ytHuk «®u3uka

9 xnaccy / O.H. I'pomuesa. — M.: U3narenscTBO «OK3ameny, 2010.

®msuka. 9 kmace. TemaTndeckue TeCTOBBIE 3alaHus Ui NOAroToBKU K A, / aBT.- cocT.:
M.B. boiinenxo, O.H. Mupomikuna. — Spocnasis: OO0 «Axanemus pa3Butus», 2014.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HUHTEPHET

7 KIIACC

. bubnmmoTeka — Bcé mo npeamery «Pusnkay. — Pexxum noctyna: http:// www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum mocrtyma: http://fizika-class.narod.ru

3. Enunas komnexius nudpoBbIX 00pa3oBaTENbHBIX peCYpPCOB. — Pexxum mocryma:

http://school- collection.edu.ru

4. laTepecHbIe MaTepHAITbI K ypOKaM (DU3UKH IO TEMaM; TECTHI [0 TEMaM; HaTJISTHbIC
mocobus kK ypokaMm. — Pexxum goctyma: http://class-fizika.narod.ru

5. lludposbie oOpazoBarenbHbIe pecypchl. — Pesxkum noctyma: http://www.openclass.ru

6. DIIEKTpOHHbIE YU4eOHHMKH 110 (pusuke. — Pexum nocryma: http://www.fizika.ru

8 KJIACC

1. bubnuoteka — Bc€ mo npeamery «Dusukay. — Pexxum nocryna: http://www.proshkolu.ru

2. BuzeoomnsITsl Ha ypokax. — Pesxum poctyma: http:/fizika-class.narod.ru

3. Enunast xomnekus nudpoBeIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum nocryna:

http://school- collection.edu.ru

4, I/IHTepCCHLIC MaTepuajibl K ypoKaM (I)I/ISI/IKI/I 10 TEMaM; TCCThI 110 TCMaM; HarJIaaHbIC

nocoOust kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru



5. Mudposeie oOpazoBarensHbIe pecypchl. — Pexnm moctyma: http://www.openclass.ru

6. DneKTpoHHBIC yueOHHUKH 110 pusuke. — Pexxum moctyma: http://www.fizika.ru

9 KJIACC

1. BugeoomnsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunas xosutekius nu@poBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum noctyna:

http://school- collection.edu.ru

3. MnTepecHbie MaTepualsl K ypokaM (PU3HMKH 0 TEMaM; TECThI [0 TeMaM; HarJIsiIHbIe

mocobus kK ypokaMm. — Pexxum goctyma: http://class-fizika.narod.ru

4. Iludpossie 00pa3oBaTeNbHBIC pecypchl. — Peskum noctyna: http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexum nocryma: http://www.fizika.ru

6.Juctanumonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpsiThiil K1ace. CeTreBoe

obpazoBatenbHOE coobiecTBo. http://www.openclass.ru/node/109715

7. EnuHas KoK HI/Iq)pOBBIX O6pa3OBaTeHLHLIX peCypcCoB.

http://schoolcollection.edu.ru/catalog/



8. denepanbHbIi IEHTP UHDOPMATMOHHO-00pa30BATEIILHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. MuTepHer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0ps» marepuansl o ¢usuke. http://archive. I september.ru/fiz

11. Aaumanun pusznyeckux oobekToB. http://physics.nad.ru/

12. XKwuBas ¢usuka: oOydarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



