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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOrO OO0IIEro 00pa3oBaHUs
COCTaBJiIEHa Ha OCHOBE MOJIOKEHUW M TPeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 0O0pa30BaTeNbHON MPOTpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM deaepaibHOl padoueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yaeOHOro npeamera «Dusukay.

Copnepxanue mporpaMMmbl 1o (U3MKE HampaBiIeHO Ha (HOpPMUpPOBaHUE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAIONUXCS ¥ OPTaHMU3AIUI0 W3YUYEHUS
GU3MKKM Ha JAESITEIBHOCTHON OCHOBE. B mporpamMme mo (u3HMKE yYHTHIBAFOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzaunuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METAMPEIMETHBIM pPe3yIbTaTaM OOyUYCHHS, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha ypPOBHE
OCHOBHOTO 00IIIer0 00pa30BaHUSI.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET paclpe/eieHne yueOHOro Mmarepuana
o rojaM o0ydeHus (o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIE0BATEIbHOCTD
W3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJEPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00ydarouXCs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IEJNbI0 OKa3aHUS METOJIUYECKOM
MTOMOIIY YYHUTEITIO B CO3/TaHUU paboUeii MpOrpaMMbl IO Y4eOHOMY TIPEIMETY.

du3nkKa SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUECOHBIX
MPEAMETOB, MOCKOJbKY (U3MYECKHE 3aKOHBI JIeKAT B OCHOBE IMPOIECCOB HU
SABJICHUM, W3yYaeMbIX XUMHEH, Ouoyiorued, acTtpoHoMued u (HU3NYECKOU
reorpaduei, BHOCHT BKJIaJd B E€CTECTBEHHOHAYyYHYIO KApTUHY  MHpA,
MPEJIOCTaBIsIeT HamOoJiee SCHbIE O0pa3ibl MPUMEHECHHS HAYYHOTO METOJa
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUS JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 rinaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4arommmxcsl.

N3yuenne @uisuku Ha 0a30BOM ypOBHE MPENINOJaracT OBJIJICHHUE
CIEIYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIONUMU €CTCCTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e HHTEPIPETHPOBATH  JAHHBIE W  WCIOJb30BaTh  HAyYHBIC
JI0KA3aTeNLCTBA ISl TIOJYYCHUS BBIBOJIOB.

lenn wusyueHuss PuU3NKA HAa YpPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMs
omnpenenensl B Konmenmuu mnpenomaBaHus ydeOHoro mpenmera «Duszmka» B
oOpa3zoBaTeibHbIX oOpraHuzanusix Poccuiickoit ®Depepaiuu, pean3yOMUX
OCHOBHBIE  001Ic00pa3oBaTEIbHbIE MPOrpaMMBbl, YTBEPKIEHHOW pEIICHUEM



Komnernn MunuctepcTBa npocseiiienns Poccuiickoit ®eneparuu (IpoToKoa oT 3
nexadbps 2019 r. Ne [TIK4BH).
ey uzyyenus: puU3MKU:

NpuOOpeTeHNUE HHTEpeca W CTPEMIICHUST OOydYalolUXCid K HayYHOMY
M3YUCHHUIO MPUPOJBI, PA3BUTHE HUX HMHTEIUICKTYyalbHBIX M TBOPYECKHUX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUM 0 HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHMEe HAy4YHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yUYCHUS
OCHOB CTPOCHHSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DMU3UKH;
dbopMupoBaHue MPEACTAaBICHUN O poiau (U3UKU ISl Pa3BUTHUSL JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHA;

pa3BUTHE  MOPEIACTABICHUN 0 BO3MOXHBIX  cdepax Oynymiei
podeCCHOHAIPHOMN JIeSITEILHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJTOTOBKA K
nanbHenIeMy 00y4eHHIO B 3TOM HaMpaBJICHUMU.

JlocTikeHne 3THUX Teledl mporpamMMmbl 1o (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpuoOpeTeHNne 3HAHUM O JHUCKPETHOM CTPOCHHMHM  BEIIECTBa, O
MEXaHUUYECKUX, TEIJIOBBIX, SJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

MpUOOpETEeHNE YMEHUN OMHUCHIBATHh U OOBACHATH (DU3UUYECKHUE SIBICHUS C
WCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUU;

OCBOCHHE METOJOB pEIIEHUS MNPOCTEUINUX PACUYETHBIX 3a1a4 C
HCIIOJIb30BaHUEM bu3nIecKux MOJIeNEH, TBOPYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUM HAOIIOAATh TPUPOHBIE SIBICHUSI U BBIMOIHATH OIBITHI,
nabopatopHble paboOThl M AKCHEPUMEHTANbHBIC HCCIENOBaHUS C
HCIIOJIB30BaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB palbOTHl ¢ MHPOpPMAlLUEH (PU3HUECKOTO COAEpKaHUs,
BKJIIOYass UHPOPMAIUIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKU, aHATU3 U
KpPUTHYECKOE OIIEHUBaHUE WH(pOopMaIIK;

3HAKOMCTBO cO cepamu mpodhecCHOHAIBHOMN NeATeIbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha
JOCTHKEHUAX (DPU3UUECKON HAYKHU.

Ha usyuenue ¢uszuku (6a30BbId ypOBEHb) Ha ypPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoaAuTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 8
Kiacce — 68 gacoB (2 daca B Hemeno), B 9 kinacce — 102 gaca (3 gaca B HeZel0).

[Ipennaraemslii B mporpaMme o Qpusnke NepedyeHb Ja00paToOpHbIX padboT U
OMBITOB HOCUT PEKOMEHJATEIbHBIN XapaKTep, YUUTEIb JeJIaeT BEIOOp MPOBEACHUS



1a00paTOpPHBIX pabOT M OMBITOB C YYETOM HWHIUMBUAYAIbHBIX OCOOCHHOCTEU
o0yyJarommxcsi, CIUcKa AKCIEPUMEHTAIbHBIX 3aJIaHUi, TpeajiaraeMblX B paMKax
OCHOBHOTO I'OCY/JIapCTBEHHOTO AK3aMeHa 1o (PU3HKe.



COAEPKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

dusnka — Hayka O npupogne. fABneHus npuponbl. OUBNYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuyuHbl. M3mepenue ¢uznueckux BeauuuH. Duzndeckue
npubopsl. [lorpemnocts u3Mepennit. MexxayHapoaHasi cuctemMa euHUIL.

Kak ¢wu3uka u [apyrue ecTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcrecTBeHHOHAy4HBIM METOJA TMO3HAHUS: HAONIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE THUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HabmogaeMoro sBieHus. Onucanrue GU3NIeCcKux SBJICHUN ¢ TOMOIIBIO MOJCIEH.

Jemoncmpauuu.

1. MexaHn4YecKkHe, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUSI.
2. ®duznueckue npuOOPsl U MPOLEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
i poBBIM TPUOOPOM.
Jlabopamopnwie padbomot u onvimet.
1. OmnpeneneHue EHBI IeCHUs MIKaIbl U3MEPUTEIBLHOr0 Mpudopa.
2. M3mepeHue pacCTOSHUM.
3. Hzmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoOB MaJbIX TE.
5. M3Mepenue Ttemmeparypbl MpU HOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JNaTYHUKa TEMIIEPaTypHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE THUMOTE3bI: JATBHOCTH IMOJETA
mapuka, MylmeHHOro TOPU30HTaIbHO, TeM 0OoJibllie, YeM OOJibIlle BBHICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeICHUS 0 CTPOCHUH BelllecTBa.

Crtpoenue BemiecTBa: aToOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>keHne uactui BemecTBa. CBs3b CKOPOCTH JBHMXKEHUS YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBmxeHue, aud@ysua. BzaumoneiicTBue uacTuil
BEIIECTBA: MMPUTSHKEHUE U OTTATKHBAHUE.

ArperatHbie COCTOSIHUSI BEHIECTBA: CTPOCHHUE Ia30B, KUJIKOCTEU U TBEPIBIX
(kpucramnnyeckux) Tesl. B3anMocCBs3bp MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmrogenne OpOyHOBCKOTO JIBH>KEHHSI.



2. Habmoaenue nuddysuu.
3. HaOmrogenue  sABICHUM,  OOBSACHAIOMIMXCS  NPUTSHKECHHEM  WUIIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBRA.

Jlabopamopnuie pabomot u onvimet.

1. OueHka JuaMeTpa aroMa METOJOM psiioB (C  UCIOJIb30BaHUEM

dbotorpaduii).
2. OnpITHI 110 HAOMIOACHUIO TETNIOBOTO PACIIUPECHUS Ta30B.
3. OnpIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUSL.
Pa3nea 3. /IBuskeHue U B3aUMOIeCTBHE TeJl.
Mexannueckoe NIBUKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsii CKOpOCTh NMPHU HEPABHOMEPHOM JBWXEHHHU. Pacuér myTtu u
BPEMEHHU JIBUKCHHUS.
SlBnenne wuHepuuu. 3aKOH MHEpUMHU. B3anmoaeicTBUE TeNl Kak MNpUYMHA
W3MEHECHUS CKOPOCTH JBWKEHHS Tesl. Macca Kak Mepa HMHEPTHOCTH Tena.
[InmotHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0bEMa BelecTBa.
Cuna kak XxapakTepuCTHKa B3auMojaeucTBus Tel. Cuna ynpyroctd U 3aKOH
I'yka. M3MepeHne cuibl ¢ IMOMOIIBIO JUHAMOMETpPA. SBIEHHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTrax. Bec tema. HeBecomocTs. CroxkeHnue
CWJI, HallpaBJIEHHBIX MO OJHOW mpsiMou. PaBHomelcTByromas cui. Cuia TpeHus.
TpeHue CKOJbXKEHUS U TPEHUE OKOs. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmroneHne MeXaHWUYECKOTO IBMIKCHUS Tella.
2. H3mepeHune CKopoCTH MPSIMOJIMHEMHOTO JBUKCHHUS.
3. HaOmroneHnue sSiBICHUS UHEPIHH.
4. HabnroneHne n3sMeHeHUs CKOPOCTH MPU B3aUMOJICUCTBHUH TEJ.
5. CpaBHEHHE MACC IO B3aUMOJACHCTBUIO TEN.
6. Clo)xeHue CuJl, HalpaBJICHHBIX IO OJTHOU MPSIMOH.
Jlabopamopnuie pabomot u onvimet.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKa B KUJIKOCTH,
MOJIETIH JICKTPUUECKOT0 aBTOMOOUIIS M TaK Jajee).

2. OmnpenenieHre cpeHEW CKOPOCTU CKOJBXEHUsI OpycKa WM IIapuKa IO
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iegopmariun)
MPY>KUHBI OT MPUI0KEHHOMN CHUIIBI.

5. OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBiieHue TBEPABIX TeJl, dKUAKOCTEN U ra3os.



JlaBnenue. CriocoObl YMEHBIIEHUS U YBEIUYEHUS JaBlieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmeparypbl. llepenaua naBneHus
TBEPIABIMU TEJIAMH, JKUIKOCTAMU W TazaMH. 3akoH I[lackans. IIHeBmaTtmdeckue
MallliHbl. 3aBUCHUMOCTb JABJICHMS >KUJIKOCTH OT TIyOuHBI. ['mapocratnueckuii
napanokc. Coolmaromuecs: cocybl. [ napaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnu u armochepHoe naBiieHue. [IpuyuHbBI CyliecTBOBaHUS
Bo3aAylHOM oOonouku 3emsn. OnbiT Toppuuemnu. M3mepenue atrmocdepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO AaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPS.
[TpuGopsl 115 U3MEpeHus: aTMOCHEPHOro AaBICHUS.

JlelicTBHE )XUAKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TeJIO. BriTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpauuu.

o Uk w N e

~

3aBUCUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUsA KUIKOCTHIO U Fa30M.

CooOwmaromuecs cocybl.

I'mapaBnuyeckun mpecc.

[IposiBnenue necTBUS aTMOC(PEPHOrO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTh
TE€JIA U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
YcnoBue 1utaBaHus TEN: IUTABaHUE WIHA NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOULIEHUS INIOTHOCTEH Tea U )KUAKOCTH.

Jlabopamopnuie padbomot u onvimet.

1.

HccnenoBanrie 3aBUCUMOCTH BeEca TeJla B BOAE OT 00bEMa NOrpyKEHHOM B
YKUJKOCTb YaCTH TeJa.

OmnpeneneHue  BBITAJIKUBAIOLIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TENO,
MOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEMCTBYIOLIEN HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

OnbIThl, AEMOHCTPUPYIOIIAE 3aBUCMMOCTh  BBITAJIKMBAIOIIECH CHUIIBI,
JNEUCTBYIOIIIE Ha TeNO B JKUJIKOCTH, OT O0BEMa MOTpPYKEHHOU B
YKUJKOCTb YaCTH Te€JIa U OT INIOTHOCTH KUJIKOCTH.

KonctpyupoBanue apeomerpa WIHM KOHCTPYMPOBAaHHE JIOAKA H
OIIpelieNIEHUE €€ IPy30I0ABEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPIrusl.

Mexanunueckas padota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAaKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecusi pblyara. lIpuMeHeHue TmpaBWiia paBHOBECHUS] pbluara K OJIOKY.



«3omoroe mpaBwio» Mexanuku. KIIJI mpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas dHepruss. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpamieHre 0qHOrO BUIa MEXAHUYECKOM SHEPTUU B APYTOM. 3AKOH COXPAHEHUS
SHEPrUH B MEXAHUKE.

Jemoncmpauuu.

1. IIpuMmepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimet.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABMXKEHHUM Tella

10 TOPU3OHTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. M3mepenue KII/] HaKTOHHOM IIOCKOCTH.

4. HM3yudeHue 3aKOHA COXPAHEHUS MEXAHUYECKON DHEPTUU.
8 KJIACC

Pa3nen 6. TerioBble siBJICHHS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJSPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BemecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, >KUJAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIlECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHHE CBOMCTB Ira30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUW MOJEKYISIPHO-KHUHETUYECKOM TEOPUHU.
CmaunBaHu€ U KaOWUISIPHBIE ABIEHUS. TennoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABHKECHUSA
yactull. BuyTtpennsis sHeprusi. CrnocoObl HU3MEHEHUsS] BHYTPEHHEW SHEPIruu:
Temonepeaaya 51 COBEpIIIECHUE paboTHL. Buner TEIUIONEepeAaYn:
TEIUIONPOBOJHOCTh, KOHBEKLIHS, U3IyUYCHHE.

KonuuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TeniaooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHUE TeroBoro Oananca. IlnaBienue w
OTBEpJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooGpazoBanne u koHaeHcarusa. Mcmapenuwe. Kumnenue. YnuenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIEHUS OT aTMOChEepHOro
JABJICHUA.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTAa CTOPAHHUS.

[Ipunuuner pabotsl TemnoBbix aBurarenei KIIJ[ TemmoBoro npsuratens.
TerioBble IBUTATENN U 3aIIUTa OKPYKAIOIIEH CPEIBL.

3aKOH COXpPAHEHHUS ¥ MIPEBPAILLIECHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauyuu.

1. HaGmrogenne OpOyHOBCKOTO JIBH>KEHHSI.



LA R

w o N D

10.
11.
12.
13.

Habnronenune nuddysun.

Habnronenue sBeHN cMauyuBaHUs U KaUJUIIPHBIX SBICHUM.
Habnronenne TermmoBoro pacuiupeHus Tel.

N3MeHneHnne naBiieHUs rasa Mpu M3MEHEHUHW OoObEéMa U HArpeBaHUU WIIH
OXJIAXKICHMU.

[IpaBuna nusmepeHus Temreparypsl.

Buawl renonepenaumn.

OxnaxIeHue TIPH COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHuN pad0Thl BHEIITHUMH CHUJIAMH.
CpaBHEHME TETIIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaOnronenne kumeHus.

HaOnronenne nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mojenu TeII0BhIX JBUTaTEIICH.

Jlabopamopnwie padbomovt u onvimet.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPBIX TEIL.

Omnpenenenue qaBieHUs BO3lyXa B OasIOHE ITIPUIIA.

OnbIThl, AEMOHCTPHUPYIOLIME 3aBUCUMOCTHh [aBJIEHUS BO3JyXa OT €ro
00b€Ma M HarpeBaHUS WIH OXJIAKICHHUS.

IIpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnionenne u3MEHEHHST BHYTPEHHEH OSHEPruuM Tejla B pe3ysbTaTe
Terionepeaayn U paboThl BHEITHUX CHUJL.

UccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U
ropst4er BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMYECKUM LIMIIMHAPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrapeHus.

Onpenenenne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeapHOW TEMIOTHI IUIABJICHUS JbJA.

Pazngen 7. DiaekTpruyecKkue U MATHUTHBIE SIBJICHHS.

Onexktpuszauus Ten. [[Ba pona snekTpudeckux 3apsanoB. BzammopaercTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUS MEXKY TEJIaMM).

Onektpuueckoe none. Hanpsok€HHOCTh anexktpudeckoro moiist. [IpuHuumn
CYHEPHO3ULINH IIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTApHBIA JJIEKTPUUECKUMN 3apsi.
Crpoenne aroma. I[IpOBOAHMKM W  JUIJIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsaa.

DIJIEKTPUYECKHN TOK. YCIOBUSA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
NCcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHS SIIEKTPUUECKOTO0 TOKa (TETUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onexktpuyeckas 1enb. Cuia  Toka.  DJEKTPUYECKOE  HANpPsDKEHUE.
ConpoTuBneHre MPOBOJHHKA. Y AEIbHOE CONMPOTHBIICHHE BelleCcTBAa. 3akoH OMma
s yyactka nenu. [locnegoBarenbHOe W HapalieIbHOE  COCIMHEHHE
MIPOBOJIHUKOB.

PaGora u MONIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DIEeKTPUYECKUE LETH U MTOTPEOUTENH dIEeKTpUUecKol 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE JJId )KU3HHU Ha 3eMIl€.
OmbiT  Opcrenma. MarHuTHoe TOJ€  AIEKTPUYECKOro Toka. IIpuMeHneHwue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOT'O MOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUIATENL MOCTOSSHHOTO TOKa. lCMOJIb30BaHME JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIIOPTE.

OnbiTel @apanes. SABneHne 3JeKTpoOMarHuTHOM MHAyKuuu. [IpaBuio Jlenna.
DJIEKTpPOTeHEepaTop. CriocoObI MOTYy4YEeHUS AJICKTPUYECKON SHEPTUM.
DIEKTPOCTAHIINU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3alus Te.
JIBa poJia 3NEKTPUUYECKUX 3aps 0B U B3AUMOJCHUCTBUE 3aPSIKECHHBIX TEI.
Y CTpONCTBO U IENCTBUE 3JIEKTPOCKOMA.
DIIEKTpOCTaTUYECKAsT MHIYKIHUS.
3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPSAIOB.
[IpOBOIHUKY U JUBTEKTPUKHU.
MoenupoBaHu€e CUIIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJIA.
M cToYHMKHN TOCTOSITHHOTO TOKA.
JIelCTBUS IEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30BbIi1 pazps.
. U3Mmepenune cuiibl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTpUIECKOro HAMPSKEHUS BOJTBTMETPOM.
. PeocTtat n mara3uH CONpOTUBIICHUMN.
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. MOI[CJ'II/IpOBaHI/Ie HCBO3MOXHOCTH Pa3ACICHUA IIOJIOCOB MaroyuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnsIT Dpcrena.

MarauTHoe MoJje ToKa. DJIEKTPOMATrHUT.

JlelicTBHE€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATEND ITOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OmnbiTel Dapanes.

3aBUCMMOCTh HAIIPaBJICHUA HWHAYKIHMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DIIEKTPOTrE€HEPaTOP NOCTOSHHOTO TOKA.

Jlabopamophwie padbomot u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel O HAONIOACHHWIO DJEKTPU3ANMN Tel WHAYKIHEH W TIpH
COMPUKOCHOBEHUH.

UccnenoBanne ACHUCTBUS OSIEKTPUUYECKOTO IO HA TPOBOAHUKUA H
TUDJICKTPUKH.

Coopka 1 nmpoBepKa padOTHI IJEKTPUIECKOM I[ETTH TOCTOSHHOTO TOKA.
N3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenne u peryInpoBaHie HAMPSHKESHUS.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO Ye€pe3 pPe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUUYECKOTO
COTPOTUBJICHUSI TIPOBOJHUKA OT €r0 [JIMHBI, IUIOMAIN ITOMEPEYHOTO
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBwWia CIOXKCHUS HAMPSHKEHUNW TPH TOCICI0BATEIHHOM
COEIMHEHHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IS CHJIBI TOKa MPH MapalieIbHOM COCIUHCHHUH
PE3UCTOPOB.

Omnpenenenue paboThl ANEKTPUUYECKOTO TOKA, UIAYIIETO YePEe3 PESUCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

UccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO Ye€pe3 JaMIOYKY, OT
HANPSKEHUS HA HEW.

Onpenenenue KIIJI HarpeBares.

HccnenoBanrie MAarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO TIOJSI  TOCTOSHHBIX ~MAarHUTOB TPU X
00bEIMHEHUU U Pa3/ICJICHUU.

UccnenoBanue necTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aWMOJECHCTBUSA
KaTyIIKM C TOKOM W MarHuTa OT CHJIbI TOKa W HaIpaBJICHUS TOKAa B
KaTyIIKe.

18. M3yueHue nercTBrSI MArHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

19. KoncTpyupoBanue u u3ydeHue padoThl 3J1€KTPOABUTATEIIS.

20. U3mepenne KIIJ] anexkTpoaBuraTeabHON yCTaHOBKHU.

21. OnBITBI MO HCCIEAOBAHUIO SIBJIEHUS DAJICKTPOMATHUTHOM WHIYKIIMU:
WCCIICIOBAHUE W3MEHEHHWW 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIIACC

Paznen 8. Mexann4yeckue siBJICHUS.

Mexanuueckoe naBWKEeHHE. MarepuanbHasg Touka. (Cucrema otrcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBHMXKEHUs. PaBHOMEpHOE MPAMOJIMHEUHOE
nBr>KeHne. HepaBHOMEpHOE MpsAMOJIMHENHOE ABWKEeHUE. CpellHsIsl 1 MTHOBEHHAs
CKOpOCTb TeJa P HEPABHOMEPHOM JBHKEHUH.

VYckopenne. PaBHOyckopeHHOE mpsiMoiinHEtHOe JBHkeHue. CBoOogHOE
najgenue. OneiTel ['anuies.

PaBHOMepHOE nBHMKEHHE MO OKpyxX)HOCTU. [lepron u yacTtota oOpallieHus.
JluneriHas u yriioBas CKOpocTHU. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropoii 3akoH HetoroHa. Tpetunii 3akoH HproToHa.
[TpuHIMI CynEepNO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHUS CKOJIbXEHUS, CHIIA
TPEHUS MTOKOS, APYTUE BUJIBI TPEHHUS.

Cuna TS%KeCTU M 3aKOH BCEMHPHOIO TATOTEHUA. YCKOpPEHHE CBOOOIHOIO
naneHus. JBuwxkenue mianer Bokpyr CousHna. IlepBas kocmuueckas CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHOM TOuku. AOCONOTHO TBEpaoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenne nmvmysbeca. UMnynbe cuiibl. 3aKOH COXpPaHEHHMS
MMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b 3Hepruu U padoTel. [loTeHManbHas YHEPTUs Tela, MOJAHITOrO Hajl
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHeprusl CxKaTou NpykuHbl. Knunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHUS] MEXaHHYECKOU
JSHEPTUMU.

Jemoncmpayuu.

1. HaOmroneHue MexaHWYECKOTO JBUXKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tl

OTCYETa.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUM ABHXKEHUS OJHOIO M TOrO JK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUETA.

N3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOJIUHENHOTO JIBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUXkEHUs Tella MO OKPYKHOCTH.

HaOnronenne MexaHU4eCcKuX sIBJICHUN, MPOUCXOSIINX B CUCTEME OTCUETA
«Temexkka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHKEHUHU
OTHOCHUTEJIbHO KaOMHETa (PUBHKHU.

3aBUCMMOCTh YCKOPEHMS T€lla OT MACChl Tejla U JCHCTBYIOIIEH Ha HEro
CHUJIBI.

HaOnronenue paBeHcTBa CUl IPU B3aUMOICHCTBUH TEIL.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKEHUU.

ITepenaua umMmyJsibca mpu B3aUMOAECHCTBUHU TEIL.

[IpeobpazoBanus 3HEPTUH MPU B3AUMOICUCTBUU TEIL.

CoxpaHeHre UMITYyJIbCA IPU HEYITPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHue uMmyJibca mpu a0COTIOTHO YIPYTrOM B3aUMO/ICHCTBUMU.
HaOnronenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHre MEXaHUYECKON AHEPIUHU IPU CBOOOIHOM Ma/ICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TEJIa MO IEHCTBUEM
MPYKUHBL.

Jlabopamopnuie padbomot u onvimet.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa W JajbHEWIIIET0 pPaBHOMEPHOTO
JBYOKCHUS IIapUKa WIN TETIEKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKECHHS
[IapuKa 1Mo HaKJIOHHOU IIOCKOCTH.

OrnpeneneHue YCKOpEHHs Tella MPU PABHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBMO)KEHUM 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBHKEHUH 03
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK psij HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

Omnpenenenue kodpduiieHTa TPEHUST CKOJbKECHHUS.

Onpenenenue KECTKOCTH NMPYKHUHBI.

Onpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBUKEHUHU TeJa
M0 TOPU3OHTAILHON MOBEPXHOCTH.



10. Onpenenenne pabOTHl CWIBl YINPYroCTH TMpPU MNOIBEME TIpy3a ¢
MCIIOJIb30BaHUEM HETOIBUKHOTO U MOABUYXKHOTO OJIOKOB.

11. MI3y4yeHue 3aKkOHAa COXpAHEHUS YIHEPTUU.

Pa3nen 9. Mexann4yeckue Ko0J1e0aHMsI M BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: MEPUOI,
4acToTa, aMIUIMTyAa. MaTteMaTU4eCKUi U NpPYKUHHBIN MasTHUKH. [IpeBpanieHue
SHEPIruu MpH KOoJaeOaTeIbHOM JIBUKECHUHU.

3aryxaromue — koineOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BosHBL. (CBOWCTBa MeEXaHWYECKUX BOJH. [IpomonbHbie u
MONEpPEYHbIE BOJHBI. J[JIMHA BOJHBI M CKOPOCTh €€ PacupOCTPAHEHMUS.
MexaHn4ecKre BOJHbBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka U BbIcOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue koneGaHuil Ten MOJ ACHUCTBUEM CHUIIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue xosnebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYXICHHBIX KOJIEOAHUM U pe30HaHCA.
Pacnpoctpanenuie npo10ibHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaOnronenune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKycTHYECKN pEe30HAaHC.
.]Ia6opam0pubte padbomwt u onvimol.
1. OmpeneneHne 4YacTOThl M MEpUojAa KoJIEOaHMM MaTEeMaTH4eCKOTO
MAasITHUKA.

2. OmnpenesieHHe YacTOTHI U NIepuoAa KoiaebaHui mpy>KMHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCUMOCTH MEpHOJia KOJEOAHUM MOJBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Nepuoa KoJieOaHUM MPYKMHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KojieOaHUM rpy3a, MOABEHIEHHOIO K
HUTH, OT MacChl Irpy3a.

6. OmbITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpHoJa  KoJieOaHUid
MPYKUHHOTO MASITHUKA OT MACChI TPy3a U KECTKOCTH NPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaICHHUS.

Pazngen 10. Di1eKTpOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMArHUTHbIE  BOJHBI.  CBOKCTBa
3NEKTpOMAarHuTHBIX BOJH. [llkana snekTpomarHUTHBIX BOJH. Mcmonb30BaHHE
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
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DIIeKTpOMarHuTHas mnpupoga cBera. CKopocTh cBeTa. BonMHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimeol.

1. N3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUIBLHOIO

TenedoHa.

Pa3nen 11. CBeToBbI€E ABJI€HHUS.

JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpanenue cBera. 3atMeHua ConnHua u Jlynsl. Otpaxkenue cera. [limockoe
3epKaJI0. 3aKOH OTPAKEHUSI CBETA.

[Ipenomiienne cBeta. 3akoH mperaomicHHs cBera. [lolHOe BHYTpEHHeEe
OTpaX€HHE CBeTa. [ICronp30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon onyueir B nuH3e. OnrTuueckas cucrema ¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtudeckas cucrema. bIM30pyKocTh H
JNaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B croekTp. Omnbitel HbioToHa. Croxkenwue
CIIEKTpaJbHBIX LIBETOB. J(ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomienue ceera.

OnTtuveckui CBETOBO/I.

Xop nydeil B coOuparoniei JIMH3e.

Xon Ty4yelr B pacCEUBAIONIEH JINH3E.

[Tonyuenne n300pakeHU ¢ MOMOIIBIO JIUH3.

[Ipunnun aeicTBus poToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBera Mpu CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie padbomot u onvimet.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUS CBETOBOIO Jyda OT Yria
TMaJICHUS.

2. H3ydeHue xapakTepUCTUK M300paXEHUsI MpeIMeTa B IJIOCKOM 3epKaje.

3. HccienoBanne 3aBUCHMOCTH yTJIA MPEJIOMIIEHUS CBETOBOIO JIyda OT yIJia
MaJICHUS Ha TPAHULIE «BO3TyX—CTEKIION.
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4. TlomyueHue U300pakeHUIN C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (POKyCHOTO PacCTOSHUS M ONTHYECKON CUIIbI COOUparomieit
JIUH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO 1BETA MPEIMETOB MPU MX HAONIOJECHUU 4Yepe3
[IBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBbI€e IBJICHHUS.

Oneitel Pesepdopaa u mianerapHass monenb atoma. Mojens aroma bopa.
Hcnyckanue u normouieHne ceeta arToMoM. KBaHThl. JInHeuaTpie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTta- U ramma-usinydeHus. CTpoeHHe aTOMHOTO
aapa. HykinonHas wmozens artomHoro sapa. HMsorombl.  PaamoakTuBHBIE
npeBpanieHus. [lepuon momypacnama aTOMHBIX SAED.

SnepHble peakunu. 3aKOHBI COXPAHEHHS 3apsiAOBOIO M MAacCOBOTO YHUCEIL.
DOHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W JHEpruu. Peakuum cuHTE3a U
nenenus saep. Mcrounuku sHeprun CosHIa v 3BE31I.

Snepnas sHepreTuka. JleMCTBUSA PaJMOAKTUBHBIX H3IYYEHUN Ha >KUBbBIC
OpTraHU3MBI.

JHemoncmpauuu.

1. CHeKTphl U3IYy4YE€HUS U MOTJIOUICHHUS.

2. CnexkTpsl pa3IMYHbIX I'a30B.

3. Cnektp BOOopo/a.

4. HabGnroneHue TpekoB B kamepe Buiibcona.

5. PaboTta cuéTunka HOHU3UPYIOIIUX U3TyUYCHUI.

6. Perucrtpauus uzinydeHus: IpUPOIHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnuie padbomot u onvimet.

1. HaOmroneHue CrjlomIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUYEHUS.

2. HccrmenoBanue TPEKOB: MU3MEPEHHUE SHEPTUHM YACTHUIBI IO TOPMO3HOMY

nyTu (1o gpotorpadusim).

3. H3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINN MOYJIb MIPEHA3HAYEH JIsI CUCTEMATH3alNU
U 0000ImIeHUsS  TPEIAMETHOTO  COJEpXKaHUS W OMbITa  JICITEIbHOCTH,
MPpUOOPETEHHOTO NP U3YUYEHUU BCEro Kypca (PU3MKHU, a TakxKe AJIsS MOJTOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy 10 (u3uke [ 0o0ydarouuxcs,
BBIOPABIINX 3TOT YUYEOHBIN MpeaMET.

[Ipu n3ydyeHun NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATeNIbHOCTH, HA OCHOBE KOTOPBIX 00ecreYnBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTh: OCBOCHME HAyYHBIX METOAOB HUCCIIEIOBAHUS



SBJICHUWU TPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBACHATH (U3UUYECKUE
SABJICHHS], TPUMEHSA TMOJYYCHHbIE 3HAHUSA, peElaTh 3aJadyd, B TOM YHUCJIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP MaHHOTO pa3/iesia peain3yercs
3a cu€r TOro, 4ro OOydJaroluecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
IpeuIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
(duznyeckue SBICHUS B OKPY Kalollel MPUPOie U MOBCEIHEBHOM KU3HU;

HCIIOJIH30BaTh HAYUYHbIE METObI UCCIEOBAHUS (PU3HUECKUX SIBICHUM, B TOM
YyuCIe IS POBEPKH TMIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSICHSIT HAy4HbIE€ OCHOBBI HamWOOJie€ BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA MPEBPAILLCHUS U COXPAHEHUS BCEX M3BECTHBIX BHIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIBTaTOB.

B pesynbraTe uzydueHus: u3NKu Ha ypOBHE OCHOBHOIO 00IIero 00pa3oBaHuUs

y oOyuaronierocst 0yayT cqpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTATHI B
JacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMSI:

- MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOM
(u3nUecKol HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B O0CYX JIEHUU OOIIECTBEHHO 3HAYUMBIX U
A3TUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM IPUMEHEHHEM JOCTHKEHUMN
busuKy;

- OCO3HAaHWE BAXHOCTH MOPAJbHO-3THYECKUX IPHUHIIUIIOB B JIEITEIBHOCTH
Y4EHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHHUS :

- BOCIIPUSATHE ICTETUUYECKUX KauecTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HaHHME IEHHOCTH (PU3UYECKOM HAyKH KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI PA3BUTHSI TE€XHOJIOTHM, BaKHEHUIIIECH COCTABIISIONICH
KYJBTYPBIL;

- pa3BUTHE HAy4yHOU II0003HATEIBLHOCTH, HUHTEpEca K HCCIEAOBATEILCKOM
eI TEIbHOCTH;

5) dopvmupoBaHusi  KYJbTYpPbl 3A0POBbSI MW  3MOLHMOHAJBLHOIO
0/1aromoJIy4us:

- OCO3HaHHME IIEHHOCTH Oe3omacHoro oOpa3a »JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAKHOCTH TIpaBHJI O€30IMacHOTO IIOBEJACHUS Ha
TpPaHCIIOPTE, Ha JOpPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOPY/IOBAHMEM B
JIOMAITHUX YCIIOBHUSIX;

- c(OpMHUPOBAHHOCTh HaBbIKa peQIieKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIKOKY M TAaKOTO K€ MpaBa y JPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B pEUICHUM MNPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHW3alliM, TOpoJia, Kpas) TEXHOJOTHUUECKONH U



COI[MAJIbHOM HAIMPAaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (PUBHYECKUX
3HAHWM;

e - UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQECCUid, CBI3aHHBIX ¢ (PUBUKOM;

e 7)3K0JIOrH4€CKOr0 BOCIIUTAHHUS :

e - OpHWEHTAIMS Ha TpPUMEHEHHE (U3NUYECKUX 3HAHUW JJIs peIIeHUs 3aaad B
o0JlacTh OKpy>Kalolllel cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILIEHKH UX
BO3MOXHBIX MTOCIECTBUN U1 OKPYKAIOIIEH CPEbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTel HX

pEIIEHHUS;

e 8) amanTanuu K HM3MEHSIIIMMCH YCJOBHSAM COLHUAIBHON M NPHUPOTHOI
cpenabl:

e - MOTPEOHOCTh BO B3aWMMOACHCTBHMU TPU BBIMOJHEHUH WCCICAOBAHUN U
NPOEKTOB (U3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHYECKYIO
JIEeITEIbHOCTD;

e - IOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM unciie GOPMYJIUPOBATH
UJIeU, IOHSTHUSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTUA B MPUOOPETEHUU HOBBIX (HUIUUYECKUX
3HAHUM;

e - CTpPEMJICHUE aHAJIM3UPOBAThH U BBISBIISITH B3aUMOCBSI3HM MIPUPOJIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3HUYECKUX 3HAHUK;

e - OIIGHKAa CBOMX JCHCTBUM ¢ Y4€TOM BIHUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX TJI00ATBHBIX MOCIEICTBUIA.

METANPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero oopazoBanus y oOyyaroierocsi OyayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUCOHBIC NEHCTBHUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  ydeOHBIE  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEpCaAIbHBIC YICOHbBIE TCHCTBUSI.

Ilo3naBare/ibHBIE YHUBEPCAJIBbHBIC y‘{eGHble IleﬁCTBHﬂ

Bba3oBble 1oruvueckue aeiicTBuA:
e BBISBIATH M XapaKTepHU30BaTh CYIIECTBEHHBbIE MPU3HAKU OOBEKTOB
(sBNIEHUI);



YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS;

BBISABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOJIIOJEHUAX, OTHOCSIIUXCS K PU3HMUECKUM SIBJICHUSIM;
BBIABJISITh TPUYMHHO-CIICICTBEHHBIE CBA3W NPU H3YYEHUU (HUIUUECKUX
SIBJICHUW U MPOIECCOB, JEJIaTh BBIBOJIBI C UCIIOIb30BAaHUEM JI€TyKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUM, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYHH,

CaMOCTOSITENIbHO BBIOMpPATh CMOCOO pelieHuss y4uyeOHOU (u3nvecKon
3a7aun (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEIICHUs, BbIOOp Hamboliee
MOAXOJIAIIETO C YYETOM CAMOCTOSITENIHHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciegoBaTe/ILCKUe HeﬁCTBHHI

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUII HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH 1O CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bU3UYECKU JKCIIEPUMEHT, HEOOJIbIIOE HCClIeNoBaHUE (DUIUUECKOTO
SIBJICHUSL;

OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpMAIHIO,
MOJIYYEHHYIO B X0JI€ UCCJIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIHPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBEIEHHOT0 HAOIIOACHUS, ONIbITA, UCCIIEI0BAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JalibHeilee pa3BUTHE  (UIUUECKUX
MIPOIIECCOB, @ TAKKE BBIJIBUTAaTh MPEANOI0KEHU 00 UX PA3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MIPUMEHSTH PA3JIMYHbIE METO/IbI, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otObope MHPOpPMAIMK WIM JAHHBIX C YYETOM MPEIOKEHHOM ydeOHOU
bu3rUecKoi 3a1aun;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HMH(POpMAIIUIO
Pa3IUYHBIX BUJIOB B (hOPM MPEICTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpaTh ONTUMANbHYIO (GOpMYy MpE/ICTaBICHUS
vHbOpMAlIMd M WUIIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOKHBIMU
CXeMaMHu, JuarpaMMaMu, HHOM rpaduKoi U MX KOMOMHAIIUSIMH.

KOMMyHI/IKaTI/IBHLle YHuBEpPCaJIbHbIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:

B XOJIe OOCYXKIEHUsS Yy4eOHOTOo Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIC HA PEIICHHE 3aJlaud M IOJJIepKaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MTO3HIIH;



BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl BHITOJIHEHHOTO (PU3HUECKOTO OIbITa
(3KCcTepUMeHTa, UCCIIEA0BaHUS, IPOEKTA);

MOHMMATh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHJUBUAYAIbHOM pabOThl TpPHU PEIICHHWH KOHKPETHOW (hU3UUYECKO
poOJIeMBbI;

MPUHUMATH 1IEJIM COBMECTHOM JIeATEIbHOCTH, OPTaHU30BbIBATH JIEUCTBUS
no e€ JOCTH)KEHHIO: paclpelesiTh pPOJju, OO0CYXIaTh MpoOLEcChl U
pe3yJbTaThl COBMECTHOM padOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, 1OCTUTas KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIPABJICHUI0O M KOOPJIUHHUPYS CBOM JCUCTBUS C JAPYrUMU
YjieHaMU KOMaH/Ibl;

OIICHMBATh KAa4ECTBO CBOETO BKJIAaJia B OOLIMNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH

CaMoopraHmaunﬂ:

BBIABJISITH POOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIINX
JUTS petieHus: GU3NYeCKUX 3HAHUM;

OpPUEHTUPOBATHCA B  PA3IUYHBIX MOJXOJAaX TMPUHITUS  PEHICHUU
(MHAMBUIyaTbHOE, MPUHSATUE PEIICHUS B TPYIIe, NPUHSATHE pPEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTABJISITh AJITCOPUTM PEIICHUsT (PU3UUECKON 3aja4 WU
IJaHa UCCIEOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MpeIjlaraéMble BAPUAHTHI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpO.HL, 3MO]_II/IOHaJ1]>HLIﬁ HHTEJJICKT.

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Ipeajarath IJiaH €€ U3MEHEHMUS;
OOBSICHSIT ~ NPUYUHBI  JOCTUXKEHUSI  (HEJOCTUKEHHUS) PE3yIbTaTOB
NEeSTENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YMCII€ B XOJ BBIIIOTHEHUS
(U3MUECKOr0 UCCIENOBAaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSTENBCTB, W3MEHUBUIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HHUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUThH ce0s Ha MECTO JIPYroro 4eJoBeKa B XOJ€ CIopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTOTo;
MIPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pEeLIEHUU (PU3NYECKUX 3a/a4 WU
B YTBEPKJICHUSX HA HAyYHbIE TEMBI U TAKOE e MPaBO JPYroro.



NPEAMETHBIE PE3YJIbTATBI

K xoHiy o0yuenus B 7 kjacce npeIMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIOJB30BaTh  MOHATHUS:  (U3UYECKHME UM  XUMHUYECKHE  SIBIICHUS,
HaOJII0JIEHHE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AUHUIBI (U3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe JBIXKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJECUCTBYIOLIAS
cuna, nedopmanus (ynpyras, MJIacTU4YecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBaeHus (auddysus, TEIIOBOE JBUKEHUE YACTHI] BELIECTBA,
pPaBHOMEpPHOE  JBIXKCHHE, HEPAaBHOMEpPHOE  JIBUXKEHUE, HWHEpLHs,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OChIO
BpallleHUsI, Tepefada JAaBiCHUS TBEPABIMH TeJNaMH, XKUIKOCTSIMU U
razamu, arMocepHoe [aBieHUE, IUJIaBaHWE TeJ, NpeBpalleHus
MEXaHMYECKON SHEpPruu) MO ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (DU3UYECKUX  SIBJICHUUA B
OKpY>XalollleM MHUpE, B TOM 4Yucjie (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
NpUposie, ACUCTBUE CHUJIbI TPEHUST B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMoc(epHOro AaBJEHHUS HA KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B
TEJIe YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMUCHIBATh U3yYEHHBIE CBOMCTBA Te M (U3UYECKUE SIBIICHUSI, UCIIOJIb3YS
dbu3ryecKkue BENMYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, Cujla TpeHus, AaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAsl CUJla, MEXaHHYecKass paboTa, MOILIHOCTb, IUJIEUO CHUJIBI,
MOMEHT CHJbl, KOIP(DUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KUHETUYeCKasi M TMOTEHIMalbHAas SHEPrus), MpU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEMbIX  BEJIUYUH, HX
0003HaYeHUsI W E€IUHUIIBI (U3UYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbL,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTUMHU BEIUYUMHAMU,
CTPOUTH TpapUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (DU3UYECKHUE SIBJICHUS U MPOIIECCHI,
WCIIOJB3Ysl MpaBUIia CIOKEHUS CUJl (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs phluara (0yioka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, MOpU OSTOM JaBaTh CIOBECHYI0 (OPMYJIHMPOBKY 3aKOHA H
3alUChIBATh €70 MATEMATUYECKOE BHIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalluid MPAKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISBJISITh NIPUYUHHO-CJIEJICTBEHHbBIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIIaroB ¢ omopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUYECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3anadyd B 1-2 JeHCTBUS, HCHOJB3ys 3aKOHBI H
dbopmyIibl, cBsi3bIBaIOIINE (PU3NUECKHME BEIWYMHBI: Ha OCHOBE aHaln3a
YCJIOBUS 3a/1a4M 3alIMChIBATh KPaTKOE YCIOBHE, MOJCTABISITh (GU3UUECKUE
BEJIMYMHBI B (DPOPMyJIbl UM MPOBOAUTH PACUEThl, HAXOAUThH CIPABOYHBIC
JaHHbIE, HEOOXOIUMbIE NJI PEIICHUs 3a/1ad, OLIEHUBATh PEATTUCTUUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUNHBL;

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO pPEHIUTh MpU OMOIIH
(bU3UYECKNX METOJIOB, B OMMCAHUU MCCIIEIOBAHUS BBIJIENATh IPOBEPSIEMOE
MpeanoyioxKeHne  (TUIOTe3y),  pa3inyarh M UHTEPIPETUPOBATH
MOJYYCHHBIA pE3yibTaT, HAXOAUTh OMMOKH B XOJE OIbITA, JeJaTh
BBIBO/IBI IO €T0 Pe3yibTaTaM;

MPOBOAUTH OMNBITHl 1O HAOMIOJEHUIO (U3WYECKUX SIBICHUW WU
buznIecKux CBOICTB TEJIL: bopmMyIHpOBaTH MIPOBEPSIEMBIEC
MIPEIOJIOKEHUS], COOUPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000pyI0BaHUSI,
3alUCHIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJHATDh MPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAacChl Tela,
o0b€Ma, CUIBI W TeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nu@poBBIX MPUOOPOB, 3aMKUCHIBATh IMOKa3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COIIOTHOM MOTPETHOCTH U3MEPEHU;

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOUN (pU3nUeCcKoil BEIMUUHBI OT
JIPYroll ¢ HCIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABMIXKYIIErocsl Tela OT BPEMEHM JBHXKCHHUSI Teja, CHUJIbI
TPEHHS CKOJILKEHHUS OT Beca Teja, KauecTBa 00paOOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTHU CHJIbI TPEHHUSI OT IUIOIIAIA COMPUKOCHOBEHHUSI T, CUIIBI
YIOPYTrOCTU OT YJJMHEHHS MPY>KUHBI, BBHITAJKUBAIONICH CHIBI OT 00BEMA
MOTPYKEHHOU YaCTH TE€JIA U OT IUIOTHOCTHU KUIAKOCTHU, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Teja, OT TNIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IJIaBaHUSl TEJ, YCIOBUM paBHOBECHs pblyara U OJOKOB), y4aCTBOBATh B
IJITAHUPOBAHUM y4eOHOrO0 HCCIENOBaHMs, COOUpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CJIeAysl MPEII0KEeHHOMY IUlaHy, (UKCHPOBATh
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B BHJEC



MPEVIOKCHHBIX TaOMUIl U TPaUKOB, JENaTh BBIBOJBI 1O pe3yjbTaTam
HCCJICIOBAHMS,

MPOBOJIUTh KOCBEHHBIC HU3MEpPEHUS (DU3NYECKUX BEIMYHMH (TJIOTHOCTH
BEI[ECTBA JKUIKOCTH W TBEPAOTO Tela, CHJIAa TPEHUS CKOJIBKCHUS,
JaBJICHUE  BO3AyXa, BBITAJIKMBAIOMIAS  CHWIa, JEWCTBYIOIIas  Ha
MOTPYKEHHOE B JKUIKOCTH TENIO, KOAI(DPHUIMEHT TMOJIE3HOTO NEeUCTBUS
MPOCTBIX MEXaHW3MOB), CIIEIys TPENJIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJIHCHUH W3MEPEHHUN COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMUNHEI;

co0JIIoAaTh MPaBUIa TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1ab0paTOPHBIM
0o00opynoBaHUEM;

yYKa3bIBaTh TPUHIINAIBI JACHUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IUHAMOMETp, COOONIAIOIIUECS COCYHbl, OapomeTp,
phIUar, MOJABMKHBIN M HETIOJABMKHBIN 0JI0K, HAKJIOHHAS TUTOCKOCTH;
XapaKTepU30BaTh TPHUHIUIBI  JIEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HMX OMUCaHUA (B TOM 4YHUCIE:
MOAIIAITHAKN, YCTPOWCTBO BOJOMPOBOJA, THUIAPABIMYECKU Tpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apEOMETP), UCIIOIB3YS 3HAHUS
0 cBOMcTBax (M3UYECKHUX SIBICHUU M HEOOXOIUMBbIEe (PU3MUECKHE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOANTh  MpPUMEpPhl  (HaXOoOWTh  WHPOpPMAIMIO O  TPUMEpPAX)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3MYECKUX 3HAHWA B TTOBCETHEBHOUN
AKU3HU JUIsi oOecriedeHus: 0€30MacHOCTH MPHU OOpallleHUu ¢ npudopamu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHCHHS 370POBbS H COOIOACHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;

OCYIIECTBJISATH OTOOpP WCTOYHWKOB wH(popManuu B HVHTEepHETE B
COOTBETCTBHHU C 3aJJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE MUMEIOLIUXCS
3HAHUM © TyTEM CPaBHEHHS Pa3IMYHBIX HWCTOYHUKOB BBIJEISATH
nH(OpMAIUIo, KOTOpas SBJSETCS MPOTUBOPEUYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BBHITOTHCHUHN yUYeOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
TUTEPATYpy (U3MUECKOTO CONEp)KaHHs, CIOPABOYHBIE MaTepHUabI,
pecypchl cetn MaTEpHET, BliageTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust HGOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (HU3UIECKOTO COACPIKAHUS, B TOM
gucie MyOJUYHO NIeNlaTh KPaTKHWe COOOIIEHUS O Pe3ysIbTaTax MPOCKTOB
WM y49eOHBIX WCCJICNOBAaHWA, TPH ITOM TPAMOTHO HCIIOJIB30BATh



M3YUYEHHBI MOHATUHHBIN ammapaT Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUJIEHUE NIPE3EHTALlAEH;

IIPU BBINOJHEHUU Y4YEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacHpelesiTh
00s3aHHOCTH B TpYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJadami,
CIEIUTh 32 BBINOJIHEHUEM IUIaHA JCHCTBUM, aJe€KBaTHO OLIEHUBATh
COOCTBEHHBI  BKJIaJl B  JEATEJIBHOCTh  TIPYyNINbl,  BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHE OKPY>KAIOIIHX.

K xoHiy o0yuenus B 8 kjacce npeMeTHbIE pe3yJibTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MCIIOJB30BaTh MOHATUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBHIINIEHHBIN TMap, BIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSISI SHEpPrus, TEIJIOBOM JIBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsijl, FJIEKTPUUECKOE MoJie, TPOBOAHUKH
U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE TI0JIE;
paznuuath SABJIEHUS (TEIUIOBOE pacUIMpEHUE M CKaTHe, Telvionepesaaya,
TEIJIOBOE PABHOBECHE, CMauMBaHUE, KAWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIusl, IUIaBJIEHUE, KpUCTaUIM3amus (OTBEpJ/ieBaHUE), KHUIICHHUE,
Terionepeaaya (TerIonpoOBOIHOCT, KOHBEKIIHS, U3IIy4YEHUE),
ANEKTpU3alUs TeJ, B3aUMOJICUCTBUE 3aps/iOB, JEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICCTBUE MAarHUTOB, JCUCTBUE
MAarHUTHOTO TOJIsl HAa TIPOBOJIHUK C TOKOM, JIEKTPOMATrHUTHAST MHIYKIIUS)
[0 OINHUCAHUI0O MX XapaKTepHbIX CBOWCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3UYECKUX  SIBJIECHUUA B
OKpY’XKalollleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE W KaNWULSIPDHBIE SIBIICHUST B MPHUPOJE,
KpUCTaJUIbl B mpuponae, uznydeHue CoiHUA, 3aMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, SJIEKTPUUECKUE
saBieHUs B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuH, Jpedd MoIOCOB, POJIb MATHUTHOTO TOJISI IJi >KU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TIPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHY0, BBIJEIATh CYLIECTBEHHBbIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBJICHUU;

OMUCHIBATh U3yYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBIICHUSI, UCIIOJIb3YS
bu3nYeckre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOThI, YJIeJbHAsl TEMJIOEMKOCTh BEIECTBA, VJAEJlbHAas TEIIOTa
MJIaBJICHUs], yJelibHas TEeIIoTa MapooOpa3oBaHMs, yJAelbHas TEIioTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWUCTBUSL TEIUIOBOU



MAaIllMHbI, OTHOCUTEIBHAS BIAXKHOCTb BO31yXa, JJIEKTPUUYECKUMN 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHBIIEHUE IPOBOJHMKA,
YAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MpPaBUIBHO  TPAKTOBATh
(pU3HYECKUI CMBICI MCHOJb3YEMbIX BEIUYHH, 0O003HAYEHUS U €AMHUIIBI
(pU3HUECKUX BEJIMYMH, HAaXOAWUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH TIpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJITNYMH;

XapaKTepHU30BaTh CBOWCTBA Te€J, (PU3UUYECKUE SBICHUS M IPOLECCHI,
HCIIOJBb3Yysl OCHOBHBIE IIOJIOKEHHUSI MOJEKYJISIPHO-KHHETUYECKON TEOPHUH
CTPOEHHUS BEIIEeCTBAa, MPUHLMI CYNEPHNO3ULUU IMOJNeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHa, 3akOH COXpaHEHUs DHEpPruM, IIpU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCBIBATH €r0 MaTEMaTUYECKOE
BBIPAKEHNUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMi NPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOTrMYecKux
iaroB ¢ omnopoi Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(U3UYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTe pacu€THBIC 3amadyd B 2-3 JEUCTBUSA, HCHOJbB3ys 3aKOHBI H
(opMyIIbl, CBS3BIBAIOIIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCIOBUS 3a/la4yd 3alMCBHIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX JUISl pelIeHus 3ajladyd, BBIOMpPATh 3aKOHBI U (QOPMYIIHI,
HEOOXoAuMbIE JUIsl €€ peuieHus, NPOBOJUTH PACUETHI M CpPAaBHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh HPU HOMOLIU
(pU3HUECKMX METOJAOB, HCIOJNb3YS ONHMCAHHE MCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIONIOKEHUE, OLEHUBATh IPAaBUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEA0BAHUs, 1€J1aTh BBIBOJIBI;

MPOBOAUTL OMBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KanUJUISIPHBIC SIBJICHUS, 3ABUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TEMIEPATYPhl, CKOPOCTH MPOLIECCA OCTHIBAaHUS U
HarpeBaHusl MpPU M3IYYCHUU OT LBETa H3Iydaromied (MOrIouarolei)
IIOBEPXHOCTH, CKOPOCTh HCIIAPEHHUsI BOABI OT TEMIIEPATypbl KUIKOCTH H
IUIOIAAN €€ IIOBEPXHOCTH, DJJEKTPHU3alMs Tel W B3aUMOJCUCTBUE
JNEKTPUYECKUX 3apsAOB, B3aMMOJEWCTBHE IIOCTOSHHBIX MArHHUTOB,
BU3YyaJIU3allMsl MAarHUTHBIX MOJIEM TMOCTOSHHBIX MArHUTOB, JE€UCTBUS
MarHATHOTO TIOJII Ha IPOBOJHHMK C TOKOM, CBOMCTBA JJIEKTPOMATHMTA,



CBOMCTBA dJIEKTPOJBHUTaTeNisi IOCTOSHHOIO TOKa): (opMyraupoBaTh
MpOBEpsieMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000pyI0BaHUsl, OMUCHIBATh XOJ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBIMIOJHATh  MOpPsIMbIE  W3MEPEHUS  TeMIlepaTypbl, OTHOCUTEIbHOU
BJIQXXHOCTA BO3JyXa, CUJIbBI TOKAa, HANPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (DU3UYECKUX BEIUYUH, CPaBHUBATH
pe3yNbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOUN (PU3UUeCcKOil BEIMUUHBI OT
IpYyrol ¢ UCHOJb30BAaHUEM TMPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTD
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIONIAJUA TOMNEPEYHOro
CEUYEHUS U YACIBHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOIHUKA, CUIIBI TOKA,
UIyIIeTOo 4epe3 TMPOBOJHUK, OT HANPSXKEHUST Ha MPOBOJHUKE,
HCCIIEIOBAaHUE TMOCJIEAOBATEILHOIO U  MapallIeIbHOTO  COEAMHEHUU
MPOBOJAHUKOB): IUIAHUPOBATh UCCIEIOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAysl MPEII0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCMMOCTH B BHjE TaOMUIl U TpaduKoB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOAUTh KOCBEHHBIE HU3MEPEHUs (PU3MUECKUX BEIUYMH (yAeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHUE MPOBOJHMKA, padoTa U
MOIITHOCTh 3JIEKTPUYECKOIO0 TOKAa): IJIAaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY, ClIe/lysl MPEIJIOKEHHOW MHCTPYKIIUU, U
BBIYUCIISITh 3HAUCHUE BEJIMUUHBIL;

coOJIIoAaTh MpaBUIa TEXHUKHU 0€30MaCHOCTHU MPU padoTe ¢ 1ab0paTOPHBIM
o0opynoBaHuEM;

XapaKkTepu30BaTh MPUHIMUINB  JCUCTBUS M3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa MX oONucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJBTMETP, CUETUHUK DIICKTPUUYECKOW HHEPTHUH, 3JIEKTPOOCBETUTEIIbHbBIC
MpUOOPHI, HArpeBaTEIbHbBIC IEKTPONPUOOPHI (TPUMEPHI), IIEKTPUUECKUE
MPEOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIh TOCTOSIHHOTO TOKA),
WCIIOJIB3Ysl 3HAHUS O CBOMCTBaX (DU3UUYECKUX SBJICHUN M HEOOXOJMMBbIC
dbu3nUeckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuboOpbpl MO CXeMaM M CXEMaTUYHBIM pPHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJISITH CXEMbl JJIEKTPUUYECKUX
LeNel ¢ Mmocine0BaTebHbIM U MapajuleIbHBIM COSMHEHHEM 3JIEMEHTOB,
pasiinyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUYECKUX 1IETICH;



MPUBOJUTL  OpUMEPHl  (HaXoauTh  HUHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOI0 MCIOJIb30BAHUSI (PU3MUECKUX 3HAHUU B TOBCEIHEBHOU
KU3HU ISl obecriedeHus: 0€30MacHOCTH MPpHU OOpallleHUuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;

OCYILIECTBJISAITh MOUCK HWHPoOpMauuu (HU3UYECKOTO COJEpkKaHUA B
NHtepHere, Ha OCHOBE WMEIOIIMUXCS 3HAHUM U MYTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACHATH HMH(OpMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UK MOXKET OBITh HEJOCTOBEPHOM;
WCIIOJIB30BaTh MPU BHIOJHEHUU YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (GU3MYECKOrO0  COAEpKaHUsS, CIOPABOYHBIE MaTepualbl,
pecypcsl cetu HTepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE U KpPATKHUE YCTHBIE COOOIICHUS,
0000mas wuHpOpMAIIUI0O W3 HECKOJIBKHUX MCTOYHHUKOB (DU3MIECKOTO
COJIepKaHMs, B TOM 4YHCIE MYyOJIMYHO MPEACTABIATH PE3yJbTaThl
MPOEKTHOW WJIM UCCIEI0BATEIBCKON NIESITENIbHOCTH, MPU 3TOM TI'PAMOTHO
WCIOJB30BaTh M3YUYEHHBIM TMOHSATUHHBIN anmapar Kypca (GU3HUKH,
CONPOBOK/IaTh BBICTYIJICHUE IIPE3CHTAIIUEH;

IIPU BBIMOJHEHUH Y4YE€OHBIX MPOEKTOB M HUCCIEIOBAHUM (HU3NUECKUX
MPOIIECCOB paclpeessiTh O0O0s3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJladyaMU, CIEIUThH 3a BHIMOJHEHUEM ILIaHA JIEUCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIAJ B
NEeATEeNbHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICIICTBHE,
MPOSIBIISISI TOTOBHOCTD pa3peiiartb KOH(MIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

WCIIOJB30BaTh MOHSTHUSA: CHUCTeMa OTcu€Ta, MarepualibHasi TOYKa,
TPaeKTOpHUs, OTHOCUTEIHHOCTh MEXAaHUYECKOrO JBIXKEHUS, aedopmalus
(ynpyrasi, mjactuueckas), TPEHUE, IEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U MEPErpy3KH, HEHTP TIKECTHU, aOCOIIOTHO TBEPJIIOE TEJO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHusl U
BOJIHBI, 3BYK, WMH(pPa3ByK U yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI,
[IKaJia 3J€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCITYCKAHUSI U TOTJIOUIEHUs, anb(da, OeTa- U raMma-u3nydeHus,
M30TOIIbI, Si/IEPHAsi SHEPIeTHKA;

paznuuath SIBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JIBIKEHUE, PABHOYCKOPEHHOE TMPSIMOJIIMHEHHOE JBUKEHHE, CBOOOJHOE
MaJIcHUE TeJl, pABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEaKTUBHOE JBUXKEHUE, KOJIeOATeNbHOE IBMKEHHE (3aTyXarollue U
BBIHYXJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTpaKECHUE
3ByKa, MOPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3loKeHue 0eIoro CBeTa B
CIEKTp U CIOXXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTEeCTBEHHAs PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOr0 CHEKTpa
M3JIy4YE€HHS ) TI0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3UYECKUX  SIBJICHUUA B
OKpYy’XaroleM Mupe (B TOM YHCle (PU3HYECKUE SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBHI, ABUXKEHUE T1aHeT CONHEYHOM CUCTEMBbI, PEaKTUBHOE
JIBIDKEHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB >KUBOTHBIMH,
3eMJIETpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IlIBeTa Tel,
ONTUYECKHUE SIBJICHUSI B MPUPOJIe, OMOIOTHYECKOE NEUCTBHE BUAMMOTO,
yabTpaUOIECTOBOIO W PEHTICHOBCKOTO M3Ty4YEHUH, €CTECTBEHHBIM
paauoaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaJUOAKTUBHOE H3ITYyUYCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUMOAKTUBHBIX H3JIYYEHUU Ha
OpraHu3M YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYLIECTBEHHBbIE CBOMCTBa (Mpu3HAKH) (HU3UYECKHUX
SIBJICHUU;

OMUCKHIBATh U3yYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBIICHUSI, UCIIOJIb3YS
dbu3nYeckre BEIMYUHBI (CpEeNHsSIi M MIHOBEHHass CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, IMEepEeMEIleHHE, MyTh, YTrIoBas
CKOpPOCTh, CHUJIa TPEHHS, CHUJIa YNPYrOCTH, CUJA TSXKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJCHUS, BEC Tella, HUMIIYJIbC Teja, HUMILYJIbC CHUJIbIL,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHLIHMAIbHAS HHEPIrUs Tea,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrUsl CXKaTou
NpY>KUHBI, KUHETUYECKass DSHEpPrus, IOJHAas MeXaHW4yecKass DSHeprus,
MEepUOoJ U 4acToTa KoJieOaHU, JIIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPETOMJIECHUS CPE/bl), MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCHOJb3yEMbIX BEJIMYMH,
0003HaUeHUsI W E€QUHUIIBI (U3UYECKUX BEJIMYHMH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTUMHU BEIUYUMHAMU,
CTPOUTH TpapUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapaKkTepu30BaTh CBOWCTBA Tel, (U3UYECKHUE SIBJICHUS U MPOIIECCHI,
UCIOJB3Ysl 3aKOH COXPAHEHUsI PHEPTrUM, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLUN CYNEPHO3ULIMKM CHUJI, TPUHIHUI OTHOCHUTENIbHOCTH [anwuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3aPSJ0BOIO U MAacCOBOTO YKCEN



MpU SJEPHBIX PEaKIUsAX, IPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MYECKHE MPOLIECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MIPUYUHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB C ONopod Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJaud (OmuparoluMecss Ha cucremy u3 2-3
ypaBHEHMIT), UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIONINE (PU3UUECKUE
BEJIMUMHBI: Ha OCHOBE aHajiu3a YCIOBUS 3aJauydl 3alUChIBaTh KPaTKOE
YCJIOBUE, BBISBIISITh HEJOCTAIONINE WU U30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE VISl PEIICHUs, TPOBOAUTH PACUEThI U
OIICHUBATh PEATUCTUYHOCTh TOJYYEHHOIO0 3HA4YeHUs (U3UYECKOU
BEITNINHBL;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MpU TOMOIIH
(GU3UYECKUX METOJIOB, HCIOJbL3Ysl OMHCAHUE HCCIEIOBAaHUS, BBIACISIThH
MpOBEPSIEMOE  MPE/IOJOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSAKA
MPOBEJICHUSI  UCCIEIOBaHMs, JeJaTh  BBIBOAbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOJICHUM U OTBITOB;

MPOBOJIUTH OMBITHI 1O HAONIOACHWIO (U3WYECKUX SBJICHUA WU
bu3UYeCKUX CBOICTB Tesl (M3ydeHHE BTOPOro 3akoHa HeroToHa, 3akoHa
COXpPAaHEHHSl SHEPruH, 3aBUCUMOCTh NEpUOAAa KOJeOaHUW MNPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCThH OT
aMILUTUTYbl MaJbIX KOJIeOaHUM, MPSIMOJIMHENHOE PACIIPOCTPAaHEHUE CBETA,
paslioxkeHue Oenoro cBeTa B CIEKTpP, MU3YyUECHHE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKajie W CBOMCTB HM300pakeHHWs IpeaMeTa B COOHparomiei
JMH3€, HAOJIOJIEHHE CIUIOMIHBIX M JMHEWYAThIX CHEKTPOB HU3IIYUYCHUS):
CaMOCTOSITEIbHO  CcOOMpaTh yCTAHOBKY U3 H30BITOYHOTO Habopa
o0Opy/nOBaHUs, ONHUCHIBAaTHL XOJi ONBITA M  €ro  pe3yJbTaThl,
(GbopMyIHpPOBaTH BHIBOIHI,

MPOBOAUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpenensis
cpeAaHee 3HAyYeHUE U3MepsieMOM BeaUYUHBI ((DOKYCHOE paccTOsHUE
coOuparoniei JIMH3bI), OOOCHOBBIBAaTH BBHIOOp crHoco0a U3MEpEHUs
(M3MEpUTENHHOTO MPHOOpa);

MPOBOAUTL HCCJIEAOBAaHUE 3aBUCUMOCTEM (U3WUECKUX BEJIMYHMH C
WCIIOJB30BaHUEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTb MYTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM JIBIDKEHUU 0O€3 HadaJlbHOM CKOpPOCTH, MEpHojia
KoJieOaHUM MaTeMaTUYeCKOro MasTHHKAa OT IJWHBI HUTH, 3aBUCUMOCTH
yIjla OTPa)X€HUsI CBETAa OT yIjla MaJeHUs W yria MNpeJoMJICHUs OT yriia



MajJieHus1): TIUIAaHUPOBATh HCCIIEIOBaHUE, CaMOCTOSITEILHO COOUpaTh
YCTAHOBKY, (PUKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOHW 3aBUCHUMOCTH
GbU3MUEeCKUX BEIWYMH B BHUIE TaOJWIl U TpaduKOB, JAeiaTh BBIBOJBI IO
pe3yJibTaTaMm UCCIIEAOBaHNUS;

MPOBOAUTh KOCBEHHBIE H3MEpEHUs] (U3NYECKUX BEIUYUH (CpemHsis
CKOPOCTh M YCKOpPEHHUE Teja TMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpEHHE CBOOOAHOTO MaJeHusl, >KECTKOCTh MPYKUHBI, KOADPUIUEHT
TPEHUS CKOJbXKEHHUS, MeXaHudyeckas pabdoTa U MOUIHOCTh, 4YacTOTa U
nepuoj; KojebOaHuW MaTeMaTUYEeCKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKasl Ccujaa coOuparolied JIMH3bI, PaJAUOAKTUBHBIN  (HOH):
IJIAHUPOBATh U3MEPEHUS, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIeNys MPEAJIOKEHHON MHCTPYKIIUH, BHIYUCIATH
3HAYEHUE BEJIMUMHBI U aHATU3UPOBATH MOTYUYECHHBIE PE3YJIbTAThI C YUETOM
3a/IaHHOM MOTPEUTHOCTU U3MEPEHU;

coOJII0AaTh MpaBUIa TEXHUKHU 0€30MaCHOCTHU MpU padoTe ¢ 1abopaTOPHBIM
o0opynoBaHUEM;

pa3inyaTth OCHOBHBIE MPHU3HAKU U3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuajibHas Touka, a0COJIIOTHO TBEPJOE TENO, TOUECUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEJNb aToMma, HYKJIOHHas
MOJIEIb aTOMHOTO 51/Ipa;

XapakTepu30BaTh TMPUHIMUIB  JEUCTBUS M3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa MX oOMNuUcCaHus (B TOM YHCIIE:
CIIUJIOMETpP, JaTYMKHU TOJIOKEHUS, PACCTOSHUA U YCKOPEHUs, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOM, JO3UMETP, Kamepa BunbcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoIUMble  (PUIHUECKUE
3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHMUECKUX IMPOIECCOB
MpU PEIICHUU Y4eOHO-TPAKTUUECKUX 3a]ay, ONTUYECKUE CXEMBbI s
MOCTPOECHUS N300paKEHUM B TUIOCKOM 3€pKajie U cOOUparomieit JINH3E;
NPUBOJIUTL  OpUMEphl  (HaXoauTh  HMHPOPMALMIO O  TIpUMEpax)
MPAKTUYECKOI0 MCIOJIb30BAHUSI (PU3MUECKUX 3HAHUW B TMOBCEAHEBHOU
KU3HU ISl obecriedeHus: 0€30MacHOCTH MPpHU 00pallleHUuu ¢ npudopamu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalolllel cpefie;

OCYIIECTBJISAITh MOUCK HWHPOpMauuu (HU3UYECKOTO COJEpkKaHUA B
NutepHere, caMoCTOSTENBHO (POPMYIHPYST TOMCKOBBIN 3aMpOC, HAXOIUTh



MyTH OTNPECIICHNs TOCTOBEPHOCTH MOJYYECHHOW HH(POPMAIIMA Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTHUTEIHHBIX UCTOYHUKOB;

WCITOJIB30BATh MPHU BBHITOTHECHUHN yUYeOHBIX 3aJJaHUN HAYYHO-TOMYJISIPHYIO
TUTEPATYpy (UBMUECKOTO CONEp)KaHHs, CIPABOYHBIE MaTepHUAbI,
pecypchl cetn MaTEpHET, BliageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHSI Ha OCHOBE
nH(OpMAIIMU W3 HECKOJbKHX HMCTOYHUKOB (U3MUECKOTO COJCpKaHUS,
MyOJIWYHO TIPENICTABIIATh Pe3yIbTaThl TPOSKTHOW HIIA MCCIICIOBATEIIHCKOM
NEeSTENHbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIB30BAaTh  HM3yYCHHBIN
MOHSATUWHBIN amnmapar u3ydaeMoro pasnaena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTAIMell ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIACC
KosnuuyecTBo yacos JIEKTPOHHBIE
Ne HanmMeHoBaHMe pa3eioB U TeM (uudposrbie)
Kontpoabnbie | IlpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
bubmnoreka [IOK
1.1 ) - i 2
M3HIa - Hayka O pHpoX https://m.edsoo.ru/7f416194
bubmnoreka [IOK
1.2 ) 2 1
FIBHHACCKHE BETITHHbL https://m.edsoo.ru/7f416194
1.3 EcTrecTBeHHOHAYYHBIN METO/ II03HAHUS 2 1 bubmmorera [TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3pnen 2. [lepBoHayaibHbIe CBeIeHNs 0 CTPOCHNH BellleCTBA
bubmnoreka [JOK
2.1 C 1
TpocHHE Betiecta https://m.edsoo.ru/7f416194
27 JIBr>KeHUE 1 B3aUMOJICCTBUE YaCTHI] ) 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmnoreka [IOK
2. A 2
3 TPCTATHDIE COCTOAMITE BeLectna https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3pen 3. J/IBu:keHHe M B3aUMOAeHCTBHE TeJl
bubmnoreka [IOK
1 M 3
3 CXAHITCCKOT ABHACHIC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, INIOTHOCTh 4 1 bubmnoreka [JOK




https://m.edsoo.ru/71416194

Bubnuoreka [JOK

33 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3znen 4. /laBieHue TBEPABIX TeJl, )KUIKOCTEH U ra3oB
41 HaBnenue. [lepenaua gaBiaeHust TBEPAbIMU 3 bubmuoreka [JOK
' TeJIaMU, )KUJIKOCTIMHU U razamMu https://m.edsoo.ru/7f416194
47 5 bubmuoreka [JOK
' JlaBaeHue KHKOCTH https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
4.3 ATmocepHoe aBeHIe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 5. PaGora 1 MOIIHOCTDH. JHepIrus
Bubnuoreka [JOK
>1 PaGota u mommoCTE 3 ! https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
. 1
32 Hpocreie Mexamm3mb! > https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
. 1
>3 Mexanuueckas sHeprius 4 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Konrtpoabnsie | IIpakTnueckue
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pnen 1. TennioBble siBIeHUs
11 C HCTBA BOLLECTEA 7 bu6mmoreka [IOK
' TPOCHHE I CRONCTBA BEI https://m.edsoo.ru/7f4181ce
bubmnoreka [IOK
1.2 Tenuossie mpoueccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnen 2. diiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsHDKEHHbIE Tela bubnnorexa [JOK
2.1 - 7 1
U UX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 20 2 7 hitps-//m.cdsoo.ru/ 74181 ce
bubmnoreka [IOK
. 1 1.
2.3 MarHuTHEIE SBICHHS 6 > https://m.edsoo.ru/7f4181ce
bubmnoreka [IOK
. 4
24 DCKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KIIACC

KosnnuyecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne i/m P Konrtpoabnsie | IIpakTnueckue (mupp )
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
. i 2 1
1.2 B3anvonetcrane Teil 0 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.3 3 10 3
AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexanuveckue KoJjed0aHusi M1 BOJHbI
bubmnoreka [IOK
2.1 M 0 7 3
CXAHIICCIHC KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zpnen 3. DiieKTpOMATHUTHOE T0JI€ H 3JIEKTPOMATHUTHbIE BOJHBI
31 DIEeKTPOMarHuTHOE TMOJe U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe sIBJIEHHSI
4.1 3aKOHBI paclpOCTPAHEHUsI CBETA 6 2 bubnuorexa [JOK




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

Bubnuoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 hitps:/m.cdsoo.ru/74 1 ada6
Bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hitps:/m.cdsoo.ru/74 1 ada6
Hroro no pazneny 15
Pasnen 5. KBanTtoBble siBJIeHUS
Bubnuoreka [JOK
5.1 Hcnyckanue v nOrIomeHue CBeTa aroMoM 4 1 hitps:/m.cdsoo.ru/74 1 ada6
Bubnuoreka [JOK
52 (TpoeHHe ATOMHOTO #/pa 6 ! https://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
53 SnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnen 6. [loBToputenbH0-00001a101M I MOYJIb
6.1 [ToBTOpenue u 0600IIEHUE COEPIKAHUS 9 ) bu6mmoreka [IOK
' Kypca husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

®usuka — HayKa O PUPOJE.
SBnenus npupoasl. Gusnueckue
SIBJICHUS

MexaHu4decKkue, TEIUIOBEIE,
3JIEKTPUYECKNUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnuecKkue BEITMUNHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIEPATYPbI IPU TOMOILHU
KHUJKOCTHOTO TEPMOMETpA U JaTYHUKa
TEMIEPATYpPhI"

Kak ¢usuka u npyrue ectecTBeHHbIE
HayKH U3y4daroT IIPUPOY.
EcrecTBeHHOHAay4YHBIN METOL
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOZEIIEH

bubmnoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "IIposepka
THIIOTE3bI: NaTbHOCTD MOJETA MIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
Ooubl1e, yeM OoJbIIe BHICOTA ITyCcKa"




Crpoenue BemiectBa. OMbITHI,

7 JTIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE bubmorexa HOK
P p https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBH>KeHUEe YacTHIl BENIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HAOIIOICHUIO TETUIOBOTO PACIIMPEHUS
ra30B»
10 ArperatHble COCTOSIHUS BELIECTBA
B3anMocBs3b MeX 1y CBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmuoreka [JOK
aTOMHOMOJIEKYJISPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
OCOOEHHOCTH arperaTHbIX COCTOSIHUI
BOJIbI
MexaHn4eckoe JBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
Bbubnuoreka [JOK
13 CxopocTb. EqunuIipl ckopoctu
p P https://m.edsoo.ru/ff0a079c
Bbubnuoreka [JOK
14 Pacuer nmyTu ¥ BpeMEHU IBUKCHUS
https://m.edsoo.ru/ff0a0aec4
WNuepuust. 3aKkoH UHEPLUH.
. bubmuoreka [JOK
15 B3aunmopeiicTBre Ten Kak npuynuHa
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBHXKCHUS Tell
16 [InoTHOCTB BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa Tejia 10 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGoparopHas pabota «OnpeneneHue




IJIOTHOCTU TBEPAOTO TEJIA»

Perrenne 3agau mo reme "ImoTHOCTE

Bubnuoreka [JOK

18
BeriecTBa" https://m.edsoo.ru/ff0al23¢
Cuia Kak XapaKTepucTuka
19 B3aumoieictus Ten. Cuna
ynpyroctu. 3akoH ['yka
JIaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSIKEHUS
(meopmanuu) Ipy>KUHBI OT
IIPUJIOKEHHOMN CUJIBD»
21 SBnenue Tarorenus. Cuia TSKECTH
CBsi3b MEX]ly CHIJION TSKECTH U
. bubmuoreka [JOK
22 maccoi Tena. Bec Tena. Pemienue
" " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TSHKeCTH
” Cuna TsKecTH Ha IpyTruX IUIaHETax. bu6mmoreka [IOK
DU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0al1502
Bbubnuoreka [JOK
24 H3mepenue cui. JluHamomer
P A p https://m.edsoo.ru/ff0al8cc
Bubnuoreka [JOK
25 Bec tena. HesecomocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX
26 110 OJHOM TPsIMOK bubmorexa HOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAsA CHIT
7 Pemenue 3anay 1o reme
"PaBHoaeiicTBytomnias cun"
)3 TpeHue ckoIbXeHUS U TPEHHUE MTOKOSI. bu6mmoreka [IOK
Tpenue B IpUpoOE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota «3yuenue bubmmoreka [IOK




3aBUCUMOCTH CUJIBI TPEHUS
CKOJIbXKCHUS OT CHUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIIUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3aa4 Ha OMPCACIICHUC

30 PaBHOJECHCTBYIOILIEH CUIIBI
Pemenue 3anau o remam: «Bec

31 tenay, «['papudeckoe n3zodpaxxeHue bu6mmorexa [IOK
cuy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

Konrponsnas pabora no Temam:
«MexaHudueckoe ABIDKEHUEY, «Macca,

32 ILIOTHOCTHY, «Bec Tenay,
«I'padmueckoe n300pakeHue CUi,
«Cumnn»

1 Hasnenne. CriocoObl yMEHBIIICHUS U bubmuoreka [JOK
YBEIUYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3za. 3aBUCUMOCTD

34 IaBJIEHM Ta3a OT 00bEMa, bubmmorera [IOK

https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaya gaBieHUs TBEPALIMU
35 TCHIZIMI/I, )KE,Z[KOCTSIMI/I u Is:.[SaMI/I. 3akoH bubmmorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBJieHUE B )KUJIKOCTH U Tas3e, bubmuoreka [JOK
BBI3BAHHOE JEMCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau nmo reme «Jlapienue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

38 CooOlmarommuecs coCcyIbl bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

Bubnuoreka [JOK

39 Tunpagiueciit pece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. IlopuiHeBon
JKHUIKOCTHBIM HAcoC
Atmocdepa 3emmn. [Tpuunnb
CyLIECTBOBAHUs BO3IYIIHOMN
A1 }6/m 3 3 o bubmuoreka [JOK
ODOTIOHII SEMIIH. SaBHCHMOCTD https://m.edsoo.ru/ff0a2bSa
aTMoc(hepHOTro MaBICHHS OT BBICOTHI
HaJl ypOBHEM MOPs
Bubnuoreka [JOK
42 Bec Boznmyxa. AtmochepHoe gaBieHue hitps://m.cdsoo.ru/ff0a2bsa
13 W3mepenune atMocepHOTo JaBICHHUS. bu6mmorexa [IOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 ¢ I; . bubmuoreka [JOK
HEM
FABIICHILT OT BHICOTRL Hafl YpOB https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomertp-anepousa. AtmochepHoe bu6mmoreka [IOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"ATtmocdepHoe naBneHue"”
€lCTBUE KUJKOCTH U Ta3a HA
47 A A bubmuoreka [JOK
TTOTPYIKCHIOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JIaGoparopHas pabota «OnpeneneHne
43 BBITAJIKUBAIONICH CHIIBL, Bubnuoreka [JOK

JIEHCTBYIOLLEH HA TEJO, TOIPYKEHHOE
B JKHJIKOCTB)»

https://m.edsoo.ru/ff0a33fc




49

JIaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJAE OT 00bEMA MOTPYKEHHOM
B )KMJIKOCTb YaCTH TEIa»

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JIaGoparopHas paboTa
"KoHcTpyupoBaHue apeomeTpa Win
KOHCTPYUPOBAHUE JIOAKU U
onpeJeraeHue e€ rpy30no bEMHOCTH"

52

Pemenue 3amad mo remam: «IlnaBanue
cynoB. Bo3nyxormiaBanue»,
«JlaBneHue TBEPABIX TEN, KUIAKOCTEU
U Ta30B»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas pabota

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MorHocTs. EqUHUIBI MOIITHOCTH

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOH IIPH
noabEMe 1o JgecTHuue"

56

[IpocTteie Mexanu3Mmsbl. Poryar.
PaBHOBecue cuit Ha pelyare

57

KonrponsHas pabora o Teme
«/laBiIeHHE TBEPABIX TEJN, )KUIKOCTEH
u razoBy» / Beepoccuiickas
MpoBepoyHas pabora

58

PesepBHbIit ypok. Pabora ¢ TekcTamu
1o TeMe «/laBieHue TBEpABIX TE,

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a4ffe




XKHUAKOCTEH U ra3oBy» / Beepoccwuiickas
MpoBepoyHas pabora

59

Pbruaru B TexHuKe, OBITY U IPHPOJIE.
JIaGoparopHas paboTa
«HccnenoBanue ycinoBuii paBHOBECHS
peIyara»

0.5

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3amay mo teme «Y CIOBUSA
paBHOBECHS pblUara

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutmenT monesnoro neicTBus
Mexanmu3ma. Jlaboparopuas pabota
«M3mepenne KI1/] HaknoHHON
TIOCKOCTHY

0.5

62

Pemenue 3amgau no teme "Pabora,
MoitHoctb, KIT/"

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckasi JHEPTUSL.
Kunernueckasi u noTeHIanbHas
SHEprus

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPruu

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 1O TEME
"DKCnepUMEHTaIbHOE ONpEACIEHUE
W3MEHEHUSI KHHETUYECKON U
MOTEHIMATIBHON SHEPTUU TIPU
CKAaTBIBAHUH Te€Ja IO HAKJIOHHOU
MJI0OCKOCTH"

66

KonrponsHas pabora o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

67

PesepBHbIit ypok. Pabota ¢ TekcTamu

Bbubnuoreka [JOK




o TeMe "MexaHnyecKkoe IBIKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHbIit ypok. Pabota ¢ TekcTamu

68 1o TeMme "Pabdora. MOIIHOCTSE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OINBITHBIC 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 Bubnuoreka [JOK
ra3000pa3HOro COCTOSHUN BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHHMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopHbIe TeIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHUE U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermmoBoe paclIMpeHNE U CKATUE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHIKEHUSI 1
YaCTHIL
9 Buytpennss sHeprus. CriocoOsl 1 bu6mmorexa [IOK
W3MEHEHUSI BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunel reruionepenaun 1 bubmmoreka [JOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "IIpakruyeckoe
HCII0JIb30BaHUE TETJIOBBIX CBOWCTB

Bbubnuoreka [JOK

11
BELIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomnuectBo TemnoTel. Y nenbHas Bubnuoreka [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bubmmoreka [JOK
TemmooOMeH 1 TEIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JIaGoparopHas paboTa

14 "HccnenoBanue IBIEHUS Bubnuoreka [JOK
TEruI000MeHa TPU CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"
Pacuer konuvecTBa TEIIOTHI,

15 HE00XOIUMOTO JJIsl HarpeBaHus Teja
Y BBIJCJISIEMOT0 UM IPH OXJIAKIECHUU

16 JIaGopatopHas pabota "OnpezneneHue bu6mmoreka [IOK
yAEJIbHON TEMJI0EMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPHUCTAIINYECKUX 2@1 VY nenpHas buGnnorexa LIOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJIOTA MJIABJICHUS

19 JIaGopatopHas pabota "OnpezneneHue bu6mmoreka [IOK
yAEJIbHON TEIIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAIHSL. bu6mmorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenapHas Temnora Bbubnuoreka [JOK




napooOpazoBaHMs U KOHJCHCALIUH.
3aBHCHMOCTB TEMIIEPATYPhl KUTICHHS
OT aTMOC(EpPHOTO AaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCUTEILHOMN BIAXXHOCTHU BO3yXxa"

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

23

Pemenue 3aa4 Ha OMIpCACIICHUC
BJIA’KHOCTH BO3yXa

24

[TpuHIHIB pabOTHI TETIIIOBBIX
neurareneif. [laposas TypOuHa.
JIBurarens BHYTPECHHETO CrOpaHUs

25

KII/I TeryoBoro nBuraTess.
TenoBble ABUTATENH U 3alIUTA
OKpYKarolle cpeabl

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IIPEBPALLEHUS
SHEPTUM B TEIJIOBBIX MPOLIECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenoBrIe IBJICHUS.
N3meneHue arperaTHeIX COCTOSIHUM
BelecTna"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonrponsHas pabora o Teme
"TemuoBble siBieHus. MI3MeHenune
arperaTtHbIX COCTOSIHUI BelecTBa'

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aps 0B

30

VYpok-uccnenoBanue "IaeKTpu3anusa
T€Jl UHAYKIUEN U IIPU
COMPUKOCHOBEHHUU"




B3aumopeicTBue 3apsyKeHHBIX TEIL.

Bu6nuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.

0 HanpskeHHOCTD 371€KTPUUYECKOTO bu6mmoreka [IOK
nons. [IpuHImMn cynepno3uinuu https://m.edsoo.ru/ff0a8a0a
JJIEKTPUYECKUX T0JIEH
Hocurenu 3nekTpruueckux 3apsiioB.

33 OnemeHTapHbIi 3apsaa. CTpoeHue
aToMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUS DIEKTPUYECKOIO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Peurenue 3a1au Ha mpuMeHEHUE Bbubnuoreka [JOK
CBOMCTB AJIEKTPUUECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUI TOK, YCIIOBUS €TI0

36 cylecTBoBanus. VicrouHuku bubmorexa [JOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIeNCcTBUA DIIEKTPUYECKOTO TOKA bubmorexa [JOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicrsue

38 AEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1
U AUDJIEKTPUKHU"

39 DNEeKTpUYECKUM TOK B METaJLIax, bubmmoreka [JOK
JKUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JJaboparopHnas pabota

41 "N3mepeHue U peryarupoBaHUE CUIIBI 0.5 bubmmorexa LIOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DJeKTpUUecKoe HapsHKEHHE.
Bonbr™merp. JlabopaTopHas padora

Bubnuoreka [JOK

42 "N3mepenue u peryinupoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HarnpskeHus"

13 CornpoTtuBiieHre NPOBOIHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb

44 AIEKTPUYECKOTO COMPOTUBIICHUS | bubmmoreka [JOK
MPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEYEHUs U MaTepuana”
3aBUCUMOCTb CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1715 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lenu
JIaGoparopHas paboTa
"HccnemoBanne 3aBUCUMOCTH CHUJIBI

46 TOKa, UAYILIEro Yepe3 pe3nucTop, OT 1 bubmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 ITocnenoBarenbHOE U NapalieIbHOE
COEIMHEHMS IPOBOIHUKOB
JIaGopatopnas padota "IIpoBepka

43 IIpaBWJIa CII0KEHUS HANIPSOHKEHUH ITPU | bubmmoreka [IOK
IOCJIEAOBATEIILHOM COEAUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JIaGopatopnas padota "IIpoBepka

49 IIpaBWJIa I CUJIbI TOKA IIPU | bu6mmoreka [IOK

napajjicJibHOM COCAUHCHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pewrenue 3axad Ha IpuMeEHEHUE

Bubnuoreka [JOK

50 3akoHa Oma [1g pa3aInyHoOro
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHHUS IPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubmmoreka [JOK
Toka. 3akoH J[>xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Omnpenenenue
52 a601}“)1>1 u I;ounfocwl 3J1eKTquec1<0ro Bubmaorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpuYECKUe IENH U MOTPEONTETN
53 DIIEKTPUUECKOI DHEPTUU B OBIT Bubmaorexa LOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
54 ITocTosTHHBIE MAarHUTEI, KX
B3auUMOIeiiCcTBHE
55 VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
HOJIEW TIOCTOIHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1nojie. MaraHuTHOE I10J1€
Bubnuoreka [JOK
56 3eMIIi U €ro 3HaueHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUIECKHUE 3apsIlIbl.
57 3apsoxeHHbIE TEIA U UX Bubmiorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBuAa. I10CTOSTHHBINI
AIEKTPUUYECKUN TOK"
KonrponsHas pabora o Teme
"DIEeKTPUUECKHUE 3aPSAObL.
p p Bbubnuoreka [JOK
58 3apsKEHHBIE TENa U UX

B3auMozcicTBus. [locTOSHHBIN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




poBepoyHas paboTa

59

PesepBHbIit ypok. Pabota ¢ TekcTamu
1o TeMe "[locTosIHHBIN
anekTpuueckuii Tox" / Beepoccuiickas
poBepoyHas paboTa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe mnojue
AIEKTPUYECKOTO Toka MaruutHoe
T0JI€ KaTYIIKH C TOKOM

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHNe IEKTPOMAarHuToB B
texHuke. Jlabopatopnas padora
"U3yueHue nedcTBUsI MAarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM"

0.5

Bubnuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DneKTpOoABUTaTENb IOCTOSIHHOTO
ToKa. Mcronb3oBanue
AJEKTPOABUraTENEH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JIaGoparopHas paboTa
"KoHcTpynpoBaHue u u3yueHue
paboThI ekTpoaBUraTess'”

Bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OmnsiTel @apanes. 3aKoH
AJEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuno Jlenna

64

DnexrporerepaTop. CriocoObl
MOJTY4EHHS JJICKTPUIECKOW SHEPTHU.
DneKTpOCTaHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPruu

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUIECKUE U




MAaTrHUTHBIE SIBJICHUS"

KonrponsHas pabora o Teme

66 "DIEeKTPUUECKUE U MATHUTHEIE 1 Bubmaorexa LOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
PezepBHblil ypok. Pabota ¢ Tekctamu bu6mmoreka [IOK
67 1
o teme "TermnoBsie sBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepHblil ypok. Pabota ¢ Tekctamu 1
0o teme "MaraurtHele siBiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME




9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Bcero Konrpoantie | - Hpakririeckite i[:;:ennﬂ :)lgl?al;zizlfeﬂbﬂme
padoThI padoThI pecypenI

1 MexaHuueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIHLHOCTh 1 Bu6nuoreka [JOK
MEXAHUYECKOTO IBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE NpSAMONMHENHOE 1 bubmmoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIUHENHOE

4 nBukeHue. CpeHsiss U MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHEITHOE PAaBHOYCKOPEHHOE 1 bu6mmorexa [IOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopocTu
JIaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS TeJa Mpu 1 | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUKEHHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Tu10cKOCTH"

2 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE IBUKEHUE TTO 1 bubmmorexa [IOK
oKpyxkHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneiinas u yriaosas

CKOpPOCTH
10 [leHTpOCTpEMUTEIIEHOE YCKOPEHHE
1 Ilepsslii 3akoH HetoToHa. BexTop bu6mmoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. bu6mmoreka [IOK
PaBHozelicTByIOILIAs cuila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bu6mmoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Peurenue 3a1au Ha mpuMeHEHUE Bubnuoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmmoreka [JOK
15 Cuna ynpyroctH. 3akon I'yka https://m.edsol_.[m/fanecaZ
16 Pemtenue 3amau mo treme «Cria
YIPYTOCTH
17 JIaGopartopHas pabota «OnpeneneHue bu6mmoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cuna Tpenis https://m.edsoi_.[m/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna Bubnuoreka [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JIaGopartopHas pabota "OnpezneneHue bu6mmorexa [IOK
Kod((uUIIMeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau o reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHUS
” Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBrmxeHue Ten

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo teme "Cuna
Bubnuoreka [JOK
24 TSYKECTH Y 3a4KOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5f8
TSITOTCHUS
)5 IlepBas kocMHuecKas CKOPOCTb. bu6mmoreka [IOK
HesecomocTts u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuaJbHOW TOUKHU.
AOGcomoTHO TBEPOE TEIO.
26 PaBHOBecue TBEpOTO TENa C bubmmorera [IOK
BEPAOTO TEII
.. o P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmeHT cuisl. LleHTp TsKReCTH
PaBHOBecue MaTepuaJbHOW TOUKHU.
AOGcomoTHO TBEPOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHON OChIO BPALLICHUS.
MowmenT cunsl. LienTp Tsxectn
)3 Pemenue 3agau mo reme "MoMeHT Bubnuoreka [JOK
cunbl. Llentp Tspxkectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOU paboTe MO
| Bu6nuoreka [JOK
29 TeMe "MexaHHM4eCcKOoe ABMKCHUE.
o " https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonrponsHas pabora o Teme
| Bubnuoreka [JOK
30 MexaHH4eCKOe ABIKCHHE.
N " https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten
31 Nmmynbe Tena. Umnynsc cuiibl. 3aKoH bu6mmoreka [IOK




COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIIPYroe B3aUMOJECHCTBHE

https://m.edsoo.ru/ff0b07fa

Perrennie 3agaua mo reme "3aKkoH

Bu6nuoreka [JOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanudeckas paboTa ¥ MOIIHOCTh hitps://m.c dsogm Jr——
35 PaboTa CHIIBI TSIKECTH, CHIIBI Bubnuoreka [JOK
YIPYTOCTH U CUJIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JIaGopartopHas pabota «OnpeneneHne
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHUH TeJa 110
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs3b SHEprUM U pabOTHI.
IToreHumanpHas YHEPTUs
18 Kunerunueckas sueprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yuenue bu6mmorexa [IOK
3aKOHA COXPAHEHUs SHEPTUNY https://m.edsoo.ru/ffObl12fe
A1 KonebarenbHoe IBHKECHUE H €TO Bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bubmmoreka [JOK
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTH4ecKuil ¥ NPy KUHHBINA

MasATHHUKHU




44

VYpok-uccnenoanue «3aBUCUMOCTh
neproja KoleOaHuii OT KECTKOCTH
MPY>KUHBL X MACCHL I'Py3a»

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

45

[IpeBpanieHue 3Hepruu npu
MEXAHUYECKUX KOJIEeOaHUIX

46

JIaGopartopHas pabota «OnpeneneHue
94acTOThI U TIepuoja KojaeOaHmii
NPY>KUHHOTO MasiTHUKa»

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

47

JIaGoparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH NIEproJia KoJeOaHuit
rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJIHBL. CBONMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

Bubnuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnuueckue BOJHBI"

50

3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

51

Ypoxk-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHIus "YIpTpa3ByK u
UHOPa3BYK B IPUPOJIE U TEXHHUKE"

Bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOU paboTe MO

Bubnuoreka [JOK




Teme "3aKOHbI COXPAHEHUS.
MexaHuueckue KojieOanusi U BOJIHbI"

https://m.edsoo.ru/ff0b2510

KonrponsHas pabora o Teme

55 "3akoHbI COXpaHeHUs1. MexaHnueckue
KoJeOaHus U BOJTHBI"
56 DNIEeKTPOMArHuTHOE TOJIE. bubmmoreka [JOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
VYpoxk-konpepenuus "llkana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnons3oBaHue 21€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUIsl COTOBOM CBsI3H"
VYpok-uccnenosanue "HUzyuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MOMOIIIbI0 MOOMIJIBHOTO TenedoHa
Pemenue 3anay Ha onpenenenme
60 YaCTOTHI U JJIMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKkTpoMarHuTHas IpUpo/ia CBETA.
. bubmuoreka [JOK
61 CxopocTts cBeta. BonHoBBIE cBOICTBa
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. I[IpsMonuneitnoe
Bubnuoreka [JOK
62 pacrpocTpaHeHUEe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpa)XE€HUs CBETA. 3epKaja.
Bubnuoreka [JOK
63 Pemenue 3ana4y Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETA
64 [Ipenominenue cera. 3aKkoH bubmmoreka [JOK




MpECIOMJICHUS CBCTA

https://m.edsoo.ru/ff0b3aea

IlosiHOE BHYTpEHHEE OTPAKEHHUE CBETA.

bubmmoreka [JOK
65 Hcnons3oBaHue MOIHOTO BHYTPEHHETO httos://m.ed 1 JE0b3c5
ps://m.edsoo.ru cSc
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
JIaGopartopnas pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa TIPETOMIICHUS
CBETOBOTI'O JIy4a OT YIJIa MajJCHHs Ha
rpaHue "Bo3yXx-cTekno""
VYpoxk-koHpepenuus "VcnonapzoBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAs CBSI3b"
Bubnuoreka [JOK
68 JIunzbl. OnTHYECKask CUJjla JIMH3BI
https://m.edsoo.ru/ff0b3{2¢c
Bubnuoreka [JOK
69 [TocTpoeHne n300paskeHui B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JIaGopatopHas pabota "OnpezneneHue
. bubmmoreka [JOK
70 (hOKYCHOTO PacCTOSTHUS M ONTHYECKON ‘ 1
CHTE cobrparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHus "OnTuieckue bubmmoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubmmoreka [JOK
72 ['na3 xak ontuyeckas cucrema. 3peHue A
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "ledexTs
3penus. Kak coxpanurs 3peHue"
Paznoxenue 6e10ro cBeTa B CIEKTP.
74 OnbiTel HetoToHa. CliokeHue bubmuoreka [JOK

CIICKTPAJIbHBIX IIBECTOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c




JIaGoparophas pabota "OnbITH 1O
Pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP

75 BOCIIPHUSITHIO 1[BETA MPEAMETOB MPU UX bubmorexa [IOK
P H pest P https://m.edsoo.ru/ff0cOe2a
HAOII0/ICHUU Yepe3 I[BETOBBIE
bunbTph"
VYpok-nipaktukym "BoaHoBbIE
76 CBOICTBa CBETa: AUCIEPCHS,
uHTepdepeHys u audpaxus”
77 Omnsitel Pe3epdopaa u rutanerapHas bubmmoreka [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozens aroma bopa
Hcnyckanue v MorjonieHue CBeTa
79 aTOI\Z]OM KBanThl aneﬁqan:le bubmorexa HOK
' ) https://m.edsoo.ru/ff0c144¢
CHEKTPhI
20 Ypok-mipaktukym "Habmronenue bubmmoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanyoakTUBHOCTH U €€ BUJIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hyknonnas bubmmoreka [JOK
MOJIENb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpAILICHMUS. bu6mmorexa [IOK
H3oTomsl https://m.edsoo.ru/ff0clal4
Pemenne 3agau mo Teme: Bubnuoreka [JOK
84 " "
PannoakTuBHBIE pEBpaCHUS https://m.edsoo.ru/ff0c1b4da
85 Ilepuon nonypacnana
VYpoxk-koHbepenius "PannoakTuBHbIE
P Gep bubmuoreka [JOK
86 W3JIy4eHUs B IPUPOJIE, MEAUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHBI

87 COXPAHEHHUS 3apsA0BOI0 U MacCOBOIO bubmiorexa LOK
https://m.edsoo.ru/ff0c1c58
qucel
OHeprus cBA3M aTOMHBIX siziep. CBA3b bu6mmoreka [IOK

88 MAacCChl U SJHEPTUHU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau no reme "SAnepHeie
peakuun"

90 Peakuuu cunTe3a u nenaeHus saep. Bu6nuoreka [JOK
Ucrounuku sneprun CoiiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepuas

91 sHepreTuka. JlencTeus
PaMOAKTUBHBIX U3ITyUYCHUH HA KUBBIC
OpraHusmsl"

[ToaroroBka K KOHTPOILHOU paboTe MO

0 Teme "DJIEKTPOMAarHUTHOE TOJIE. bu6mmorexa [IOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBaeHus"

KonrponsHas pabora o Teme

93 "DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsie siBeHus"
IToBTOpenue, o6o0IICHNE.

94 JIaGopatopHbie pabOTHI IO KypCy bubmmorexa LIOK
" o " https://m.edsoo.ru/ff0c245a

Bzaumopeiicteue Ten
[ToBTropenue, o6o0menue. Pemenne
95 pacyeTHBIX U KaYE€CTBEHHBIX 3aja4 110 bubmorexa [JOK
" " https://m.edsoo.ru/ff0c2572
teMme "TemioBsie Mpoueccol
96 [ToBTOpenue, 06006meHue. Pemenue bubmmoreka [JOK




pacyeTHBIX U KaYE€CTBEHHBIX 3aja4 110
teme "KIIJ] TermnoBbeIx aABUraTeaci"

https://m.edsoo.ru/ff0c2a22

IToBTropenue, o6o0menue. Pemenne

Bubnuoreka [JOK

97 pacUETHBIX U KQUECTBEHHBIX 3a/a4 110 1 https://m.cdsoo.r/ f0e2b30
teme "KIIJI anekTpoycraHOBOK"

o 1;0163T0peHHe, 060661ueHHe. 1 1 BuGmorexa LIOK

aDOPATOPHPIC PAabOTEL HO KyPey https://m.edsoo.ru/ff0c2c52
"CBeroBble siBIEHUSA"

o [ToBTOpEHME, 0606'L'I;CHI/IC. PaGora ¢ 1 Bu6morexa LIOK
TERCTAMI T Teme aKO,I,{H https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE

00 [ToBTOpEHME, 0606'1'1.[K6HI/166. PaGora ¢ 1 BuGorexa LIOK
TeKCTa}YM HO TeNE TROJCOHATIL I https://m.edsoo.ru/ff0c2e82
BOJTHBI

o [ToBTOpEHwME, 0606'1'12§:Hne. PaGora ¢ 1 BuGmorexa LIOK
TeKCTaMI;I HO TN L BETOBbIE https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Padora ¢

102 TekcTamu 1o teMe "KBaHToBas u 1
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME







IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOMN ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATHUSA

1.2

pas3jindaTth SABJICHUA IO ONHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHME M3YYCHHbIX (PU3HUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPpU3HAKK) (PUINIESCKUX SIBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBAa Tel U (PU3MUECKUE SBICHUS,
UCTONB3yd (U3UYECKHE BEIUYMHBI, IPU ONUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMBIX BEIUYMH, HX
0003HaYCHHS U eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (hOPMYJIHI,
CBSI3BIBAIOIME  JIAaHHYIO (DU3MUECKYI0O BEIMYMHY C JPYyTUMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M TPOLECCHI,
UCIOJb3Yysl W3YYEHHBIE 3aKOHBI, IPU OTOM JaBaThb CIIOBECHYIO
(GOopMYyIHpPOBKY 3aKOHa W 3alMChIBaThb €ro  MaTeMaTU4eCcKoe

BBIPAKCHUE

1.6

OOBSICHATh (PU3UUECKUE SIBIICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
4yycilie M B KOHTEKCTE CHUTyallMd IPaKTHMKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh IPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHWe M3 1 — 2 jormyeckux MmaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOWCTBA (PU3MYECKHUX SBICHHUM, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

pemaTth pacy€THble 3aAaud B 1 — 2 nelCTBUS, UCIONB3Ysl 3aKOHBI U




(bopMmyIIbl, CBA3bIBaIONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAJIM3a
yCJIOBMs 3aJa4d  3alUChIBaTh KpaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckre BeTUUYUHBI B (POPMYJIBI U IPOBOAUTH PAcU&Thl, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIE JUUIsl pEIIeHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTD MOTyYEeHHON (PU3MUECKOM BETMUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH IOMOIIA
(U3MYECKUX METOAOB, B ONHCAHUU HCCICIOBAHUS  BBIICISATH
MIPOBEPAEMOE MPEAIION0KEHUE (rumotesy), pasiMyarb  H
WHTEPIPETUPOBATh MOJYYCHHBIH pe3ylbTaT, HAXOAWTh OIIMOKU B

XOJ¢ OIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pC3yJibTaTaM

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢u3nueckux  CBOMCTB  Tel:  (OPMYyJIHMpOBaTh  MPOBEpSiEMbIE
NPEINoNOKEeHUs,, CcoOupaTb  yCTAaHOBKY W3  IPEIJIOKEHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBITOJIHATh TIPSMBIE U3MEPEHUS C HCIOJIb30BAHMEM AaHAJOTOBBIX M
IU(POBBIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

1.11

MPOBOANWTHh  WCCIICIOBAHWE 3aBUCHUMOCTH  OJIHOW  (hU3HUECKOM
BEJIMYMHBI OT JPYrOM C UCIOJIB30BAHUEM IMPSAMBIX HU3MEPEHUH,
y4acTBOBaTh B IJIAHHUPOBAHUHM YYEOHOTO HCCIENOBAHUS, COOHMpaTh
YCTAHOBKY M BBINIOJHATh U3MEPEHHUS, CIIEYS IPEIIOKEHHOMY ILJIAHY,
(buKcUpoBaTh PE3yNAbTAThl IMOTYYCHHONW 3aBUCUMOCTU (PUINIECKUX
BEITMYHH B BUJC MPEUIOKCHHBIX TaONHIl ¥ TPadUKOB, ANIATh BHIBOIBI

110 pe3yJibTaTaM UCCICAOBAHUA

1.12

MPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIHYUH, CIEAys
MPEUI0KEHHONW MHCTPYKIIUH: TIPU BBIMOJHEHUH U3MEPEHU coOupaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHUE HCKOMOM

BCINYHHBI

1.13

coOmogaTh TpaBuUiIa TEXHUKM Oe3omacHOocTH Tpu  pabore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIMINBI  JCHCTBHS TNPHOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMUIBI JECUCTBUS H3YyYECHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOMCTB € TIOMOIIBIO HMX OIMCAHMUA,
UCTONB3ys 3HAaHMA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HeoOXoauMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

MPUBOIUTL TpPUMEPHl (HAXOAWUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU s obOecrieyeHHs OE30MacHOCTH TpU  OOpamieHuu C
npubopaMu ¥ TEXHUISCKUMU YCTPONCTBAMHE, COXPaHEHUS 3I0POBbS U

COOIOICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

1.16

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(pOpMauuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM W IIYTEM CpPAaBHEHHUS Pa3JIMYHBIX MCTOYHUKOB
BBIICNIATh MH()OPMALUIO, KOTOpasi SBISETCS MPOTHBOPEUYMBON HIU

MOJKET OBITh HETOCTOBEPHOM

1.17

HCIIOJIb30BAaTh pu BBIITOJIHCHUH yueOHBIX 3a1aHUI
HAYYHONOIYJISIPHYIO ~ JIUTepaTypy  (PHU3MUECKOro  COJACpXKaHHUA,
CIIpaBOYHBIE MaTepHalbl, pecypcbl cetu VIHTepHeTr, Bianersb
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCHMEHHbIE U YCTHBIE COOOIIECHUS
HAa OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMaIUU (HU3NIECKOTO
COJZiepKaHusA, B TOM YHCJe MyOJIMYHO JenaTh KpaTKue COOOIIECHUS O
pe3yibTaTax IMPOEKTOB WIM YYEeOHBIX HCCICIOBAaHUN, HpPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHBIM IOHATUHHBIM amnmapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE NTPE3CHTALIUCH

1.19

IIPY BBIMIOJTHEHUN YYEOHBIX MPOEKTOB M UCCIICAOBAHUM pacipenensiTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]la4aMH,
CIICIUTH 32 BBHIIIOJIHECHWEM IUIAHA IEWCTBUHM, aJCKBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBAS MHEHHE

OKPY>KaOIINUX

8 KIIACC

Kon
NMpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/ibHOI NMPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pas3jindaTth ABJICHUA IO ONHMCAHHUIO HX XaPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPpU3HAKK) PUINIECKUX SIBICHUIN

1.4

ONUCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONB3yd (U3NYECKHE BEIMYMHBI, IPU OINUCAHUM MPABUIBHO
TPaKTOBaThb  (PU3MUYECKUII  CMBICT  HCIOJB3YEMbIX  BEJIWYHH,
0003HaYCHHS U eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIME  JIAHHYI0O  (DU3MUYECKYI0O BEIUMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTH TpadUKd  M3YYECHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BEIUIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M TPOLECCHI,
UCIOJb3Ysl MW3YYEHHBIE 3aKOHBI, IPU OTOM JaBaThb CIIOBECHYIO
(GopMyIHpOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4eCcKoe

BBIPAKCHUE

1.6

OOBSICHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE CHUTyalUd MPaKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JIOTMYECKHMX IIAroB C MOMOIIbI0 1 — 2 W3y4YEeHHBIX CBOMCTBa

¢bu3nUecKux SBICHUM, PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarb pacy€THble 3aAauu B 2 — 3 AEMCTBHS, UCHOJB3YS 3aKOHBI U
(bopmyIIbl, CBA3bIBaIONINE (PU3NUECKHUE BETMYUHBI: HA OCHOBE aHAIM3a
YCJIOBHMS 33/1a4¥l 3aIIUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
TaHHBIX Ui pELIeHHs 3alauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBIE il €€ pelIeHus, MPOBOAUTh PAacUYEThl U CPABHUBATH
MOJyYeHHOE 3HAaueHHWEe (PU3MYECKOW BEIMYMHBI C HW3BECTHBIMHU

JaHHbIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TMPH MOMOIIU
(U3NYECKUX METOJIOB, UCIIOJIB3YsI OMMCAHUE HCCIIEIOBAHNUS, BBIICIATh
[IPOBEPSIEMOE NIPEIIIOJIOKEHUE, OLICHUBATh IIPABUIBLHOCTb IIOPSJIKA

MMPOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBObI

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢u3nueckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  MPOBEPSiEMbIE

NPEANONIOXKEeHUs,, CcoOuparb  yCTAaHOBKY U3  HPEIJIOKEHHOTO




000pyI0BaHUS, OIIMCHIBATh X0 OMbITa U (POPMYIHPOBATH BBIBOBI

1.10

BBIIIOJIHATBL IIPSMbIE WM3MEPEHUs C MCIOJIb30BAHMEM AHAIOTOBBIX
npuOOPOB U AATYMKOB (PU3UYECKUX BEIUYHH, CPABHUBATH PE3yJIbTAThI

MU3MEpEeHUil ¢ y4€TOM 3a1aHHOI a0COIOTHON MOTPEITHOCTH

1.11

MPOBOANWTHh  WCCIICJOBAHWE 3aBUCUMOCTH  OJIHOW  (hU3HUECKOI
BEJIMYMHBI OT JAPYroMl € MCHOJIB30BAHUEM NPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HUCCIIEOBaHKME, COOMpPATh YCTAHOBKY M BBHITIOJTHATH
U3MEpEeHUs, Clleqys MPEeAJIOKCHHOMY  IUIaHy, (DUKCHpPOBATh
pE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH B BUJIE TaONHIl U TPadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHU

1.12

NPOBOJIUTh  KOCBEHHBIE  W3MEpPEHHsT  (U3MYECKUX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATH SKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
ciuenys IPEeMIOKCHHOM HHCTPYKLUMH, U BBIYHUCIATH 3HAYCHHE

BCINYHHBI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCcTH TpH  pabore ¢

1abopaTOpPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUS HW3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHHA U HEOOXOIUMBIE

(bHSPI‘-IGCKI/Ie 3aKOHOMCPHOCTHU

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I o ¢cXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJISITb CXCMbI
QJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM W IMAapaJlJICJIbHBIM
COCOAUMHCHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYEHUT

9JICMCHTOB JJICKTPUYCCKUX I_IGHGP'I

1.16

MPUBOJIUTh TPUMEPHl (HAXOAUTh WHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HU s obecrieyeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npuboOpaMu ¥ TEXHUIECKUMHU YCTPONCTBAMHE, COXPaHEHUS 3I0POBbS U

COOIOICHHSI HOPM JKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

1.17

OCYILECTBIISATh MOUCK MHPOPMALUHU (HU3NIECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCSA 3HAHUW U IYTEM CpPaBHEHMS
JOTIOJTHUTEIbHBIX HMCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

UCTOJNB30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-




MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHus, CIPaBOYHBIC
Marepuaibl, pecypcsl cetu MHTepHeT; Biagers  npuUEMaMHU
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHusi HHPOpPMALUU U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTrO
COJIEp’KaHusl, B TOM 4YHUCIIe NYOIMYHO MPEICTABIATh PE3YJIbTATHI
MPOEKTHOM WM HCCIENOBATEIbCKON JEATEIIBHOCTH, MPU 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3Y4YEHHBIM IOHATUHHBIM anmapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

IIPU BBIMOJIHEHUM YYEOHBIX NMPOEKTOB M UCCIEAOBAHUNA (PU3NIECKUX
MIPOIIECCOB pacHpeAesaTh 0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBHM C
[IOCTaBJICHHBIMM  3aJa4aMM, CJICAUTb 3a BBIIOJIHCHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAA  T'OTOBHOCTb

pazperath KOHQIUKTHI

9 KITIACC

Kon
NMpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth SABJICHUA IO ONHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SAIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3NUECKUe SBICHHS B MPHUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIJCIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKM) (PUINIESCKUX SIBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (PU3MUYECKUE SBICHUS,
UCTONB3yd (U3UYECKHe BEIUYMHBI, IPU OINUCAHUM MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICT  HCIOJB3YEMbIX  BEJIWYHH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITHMYUH, HAXOIUTH (hOPMYJIHI,

CBSI3BIBAIOIIME  JIAaHHYI0O (DU3MUYECKYI0O BEIUMYMHY C JPYTUMHU




BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHe SIBICHUS M MPOLECCHI,
UCIOJB3Yysl W3YYEHHBIE 3aKOHBI, IPU OTOM JaBaThb CIIOBECHYIO
(GopMyIMpOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4ecKoe

BBIPAKCHUE

1.6

OOBSICHATH (PU3NYECKHUE MPOIIECChl M CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

¢bu3nUecKux SBICHUM, PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3a7aud (ONMMparoUIvecss Ha cUCTeMy u3 2 — 3
YpaBHEHMI), HWCHOJB3ys 3aKOHBI M  (OPMYJIBI, CBSI3bIBAIOIIUE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3a7aud
3alUCBHIBaTh KPAaTKOE YCJOBHE, BBIABIATH HEJOCTAIOMIME MU
M30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUIL peIlleHUs, TPOBOIAMTH PAcu€Thl M OLEHHBATH PEATUCTHYHOCTH

IMOJIYUYCHHOT' O 3HAaUCHUA (1)I/I3I/I‘-I€CKOI71 BCJINYHHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh TMPH MOMOLIH
(bU3HYECKUX METOJIOB, UCIIOJB3YS ONMCAHUE HCCIIEIOBAHUS, BBIACIATH
IIPOBEPSEMOE IIPEIIOIOKEHUE, OLICHUBATH IIPABWIBLHOCTH IOpsAKA
IIPOBEICHUS UCCIIE[OBAaHUA, JEJIaTh BBIBOJBL, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIOICHHIA U OTIHITOB

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3HUYECKUX SIBICHUH WU
(U3NYECKUX CBOMCTB TENI: CaMOCTOSTEIBHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyNOBaHMSA, OMMCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYITUPOBATH BBIBOJIBI

1.10

NPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHIO MPSMBIX HM3MEPEHHIA,
OIpeNieNiAs CpelHee 3HaueHHe H3MepseMOl BeIMYMHBI ((POKyCHOE
paccrosiHue coOuparomeil JUH3bI), 00OCHOBBIBATH BBIOOP cIloco0Oa

U3MEpeHus (M3MEPHUTEIBHOTO PHOOopa)

1.11

MPOBOJUTH HCCIENIOBAaHUE 3aBUCHUMOCTEH (PU3MYECKUX BEITUYUH C
HCIIOJIb30BAaHUEM IIPSIMBIX WU3MEPEHHMU: IIAaHUPOBATH HCCIEIAOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl

HOHy‘{eHHOf/'I 3aBUCHUMOCTH (1)I/IBI/II-I€CKI/IX BCINYHNH B BHAC Ta6JII/IL[I/I




rpauKoB, JeNaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

NPOBOJIUTh  KOCBEHHBIE  W3MEpPEeHHs  (U3MYECKUX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEeAys NPEIIOKEHHOW HWHCTPYKLUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOJYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOocTH Tpu  pabore C

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKU HM3YYCHHBIX (U3UUECKUX MOJENECH:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJO, TOUCUHBIH UCTOUHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTI'0 Aapa

1.15

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUA HW3YyUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHHA U HEOOXOIUMBIE

(bH3PI‘-I€CKI/Ie 3aKOHOMCPHOCTU

1.16

HCIIOJIB30BAaTh CXEMbl UM CXEMaTUYHbIE PUCYHKH H3YyYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOLIECCOB NPHU PEUICHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBI JJISl MOCTPOSHHS N300pakeHHH B IIIOCKOM

3epKaJie ¥ coOMparomei TuH3e

1.17

MPUBOJIUTL TPUMEPHl  (HAXOAUTh WHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HU s obecrieueHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npubopaMu ¥ TEXHUIECKUMU YCTPONCTBAMHE, COXPaHEHUS 3I0POBbS U

COOIOICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

1.18

OCYILECTBIISATH MOUCK MHPOPMALUHU (HU3UIECKOTO COEPIKAHUS B CETH
WuTepHer, camocTosATeNbHO (HOpMyITUpysl TOMCKOBBIM  3ampoc,
HaxOIWUTh IIYTH  ONpPENEJICHUS  JOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlMM HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCTOJNb30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJEpKaHUs, CIPaBOYHBIC
Marepuaibl, pecypcsl cetu MHTepHeT; BiageTrs  NpuUEMaMHU

KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOpPMAIUU U3 OTHON




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE WH(OpPMAIUU W3 HECKOIBKUX WCTOYHHKOB (PH3UIECKOTrO
coJiepKaHusl, MyOJIMYHO TPEACTABIATh PE3yJIbTaThl NMPOSKTHOW WU
UCCIIEIOBATENIbCKOM  AESITENBHOCTH,  IIPM  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MOHATUNHBIN almapaT u3y4acMoro pasziena
(GU3MKN W COMPOBOXKIATh BBICTYIJICHHE TMpe3eHTALUe Cc y4éTom

0CcOOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUM YYEOHBIX MPOEKTOB M UCCIEAOBAHHMNA (PU3NUECKUX
MIPOIIECCOB pacHpeAesaTh 00SI3aHHOCTU B TPYIIIIE B COOTBETCTBHH C
[IOCTaBJICHHBIMU  3aJa4aMM, CJICAWTH 3a BBIIOJHCHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAA  T'OTOBHOCTb

pazpemath KOHQIUKTHI




INPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

7 KIIACC

Kon
pa3jiena

Kon

3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIIETO MHUPA

1.1

@duszuka — Hayka O Ipupoje. SBineHus npUPOABL.
@usznueckue  ABICHUA: MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@usnueckue BeTMUMHBL.  M3MmepeHne  (U3NUECKUX
BenuunH.  Dusmueckue  npubopsl.  [lorpemHoCTh

U3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAYYHBII METOA NO3HAHUS: HAOIIOJCHHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIABWIKCHHE THIIOTE3,
SKCHEPUMEHT TI0 TMPOBEpPKE THUMOTe3, OOBsICHEHHE

HA0JIIOJaeMOTO SBJICHUS

1.4

Onucanue GpU3MUECKUX SBICHUN C MOMOIIBIO MOJIENIEH

1.5

[TpakTuyeckue pabOTHI:

H##Par###3mepeHne pacCTOSHUM.
#i#HPar##3mMepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

##H#Par#H##0npenencHie pa3MepoB MajbIX Tell.
##H#Par#H##l13MepeHne  TeMmnepaTypsl IpU  IOMOLIU

KUIKOCTHOIO TEPMOMETpA U AATUMKA TEMIIEPATYPBI

ITEPBOHAYAIJIBHBIE CBEJJEHM A O CTPOEHUUN BEIIIECTBA

2.1

H##H#Par#H##CTpoeHNEe BELIECTBA: aTOMBI U MOJIEKYJIbI, X
pasmepbl.  OmBITH,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###HPartHH# ] pmokeane  yactui,  BemiectBa.  CBA3b
CKOPOCTH  JBIDKCHHS  YacCTHI[ C  TeMIEepaTypoOi.

BpoyHoBckoe nBuxenue, tuddys3us

23

B3anmopaeincTBie 4acTUll BEIIECTBA: PUTSIKEHNUE U

OTTAJIKUBAHUC




HiH#ParfH##ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, >KHUJIKOCTEN M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

24 B3anMoCBsI3p MeXAy CBONCTBAMH BEIECTB B PA3HBIX
arperaTHhIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTuyeckue pabOTHI:
##H#Parf##0OLeHKa [uaMeTpa aToMa METOAO0M PsiioB (C
UCroib30BaHueM (otorpaduii).

2.6 HHHPar###OnpITBl 10 HAONIONEHWIO  TEIIOBOTO

pacuIpeHust ra3os.
HHHPar###OnBITEl MO0 OOHApPY)KEHUIO JCWUCTBUS CHII

MOJICKYJISIPHOI'O MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanungeckoe JBHKCHUE. PaBHomepHOE u
' HEPABHOMEPHOE JABM)KEHUE
Hi##HPar#H##CKOpOCTb. Cpennsis CKOpPOCTh pu
3.2 HEPAaBHOMEPHOM [BWXECHHMHU. Pacyér myTtu u BpeMeHH
JBUKCHUS
SBnenue uHepuuu. 3akoH HMHepuuu. BzaumoneiictBue
33 Tel KaK NpU4YMHA U3MEHEHHUs CKOPOCTH JIBHKECHHS TeEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 #i##H#Par###InotHocTs BemecTBa. CBA3b IIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIIE 00BbEMA BellecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
' IIOMOUIbIO AUHAMOMETPA
17 #Hi#H#ParfH##SBnenne Tarotenuss U cwia Tsokectu. Cuna
' TSKECTH Ha Jpyrux IaHerax. Bec tena. Hesecomocts
18 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHUE IOKOSL.
' Tpenue B IpUpoe U TEXHUKE
3.9 H#HPar###CrioxkeHne CUJl, HaIMpaBJICHHBIX IO OJHOU
' npsMoH. PaBHOZEHCTBYIOIIAS CUIT
3.10 [TpakTuyeckue pabOTHI:




OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JABM)KEHUS
(wapuka B OKUAKOCTH, MOJEIU  DJIEKTPUUYECKOIO
aBToMOOMIIE W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHUs Opycka WM IIapuka 1o
HAaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMIIOTHOCTH
TBEPAOIO Tena. OnpIThI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh PACTSDKEHUs (AedopMariu) mpyKHHbBI OT
MPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTb CWJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COIPHUKACAIOIINXCSl IOBEPXHOCTEN

@usnyeckue SBICHUSA B IIPUPOJE: NPUMEPHI ABUKECHUS C

3.11 Pa3IMYHBIMKU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,
JIEWCTBUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, OIIMITHUKT
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEH 1 T'A30B
11 Hasnenne TBEpAoro tema. CrocoObl yMEHBIIECHHUS U
' YBEJIMUYEHUS 1aBJICHUS
4o JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS Tra3a OT 00bEMa,
' TEMIIEPATYPbI
43 Ilepenaya naBieHus: TBEPABIMU TEINAMM, KUAKOCTIMH U
' razamu. 3akoH [lackand. [THeBMaTH4ecKre MalIuHbI
3aBHUCUMOCTh  JABICHHUS IKUJAKOCTH OT  TJIyOWHBI
4.4 Iunpocratudeckuii napagokc. CooOmarommecs CoCybl.
I'mnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emnn u atMocdepHoe naBienue. [IpuanHsl
4 CYIIIECTBOBAHMS BO3AYIIHOW 0001049ku 3emiid. OmbIT
> Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JAaBICHUS OT
BBICOTBI HaJl YDPOBHEM MODSI
46 W3mepenue armocheproro naminenus. [Ipubopsr mms
' M3MEpEHUs: aTMOC(EPHOTO TABICHUS
JleicTBHE KUAKOCTM U Tra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Boznyxomnnasanue




4.9

[TpakTuyeckue pabOTHI:

UccnenoBanue 3aBUCMMOCTM Beca Tejla B BOJIE OT
o0béMa TOTpYyKEHHOM B OJKUIKOCTH 4YacTH TeJa.
OrnpezenieHne BBITAIKUBAIOIICH CUIIbI, IEUCTBYIONIECH Ha
TElo,  NOrpyk€HHoe B  KuAKOCTb.  lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECUCTBYIOLIEH
Ha TeJNO0 B JKHUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTHh  BBITAIKMBAIOLLIEH
CWJIBI, IEHCTBYIOIICH Ha TEIIO B JKUIKOCTH, OT 00BEMaA
MOrPYKEHHON B XKUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KonctpyupoBanne  apeomerpa  WIU
KOHCTPYMpPOBaHUE  JIOAKM M  OOpeAcieHue  e€

Ipy30I0AbEMHOCTH

4.10

Ousnyeckue  ABIEHUA B IPUPOJE: BIIMSIHUE
aTMoc(hepHOTro MaBJICHHS HA KUBOW OpPraHU3M, TUIABaHHE

pBIO

4.11

TexHudyeckue yCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJAOIPOBOJA, THUIPABIUYECKUN IIpeECC,
MaHOMeETp, OapoMmeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckasi pabota
5.2 Mexanudeckas MOITHOCTb
53 [IpocThle MexaHM3MBI: pbluar, OJIOK, HAaKJIOHHAs
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHne paBuiIa paBHOBECHS pbhlyara K OJIOKy
«3o0n0TO€  TpaBWiIO»  MexaHUKH.  KoaduumeHt
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanbHast SHEPTUU TeJa, MOJHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 IlonHass mexaHudeckass SHEprus. 3aKOH W3MEHEHUs U
' COXPAHEHHUSI MEXaHUUYECKOM HEPTUn
59 [TpakTuyeckue pabOTHI:




#Hi#HPar###Onpenenenue pabOThl CWIIBI TPEHHUS TIpU
PaBHOMEpPHOM [JIBJKCHMM Tejla 110 TOPU30HTaIbHOU
noBepxHoctu. MccrnenoBanue yCIOBUK PaBHOBECHS
peuara. Msmepenne KIIJ[ HakiIOHHOM MJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUn

@usnueckue SABIECHHA B IMPUPOJE: pblYard B Telle

5.10
YeoBeKa
TexHuueckue yCTpPOMCTBA: pblYar, IMOABWXKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAsI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUSA
pasnena 3J1eMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHSI  MOJEKYJISIPHO-KHHETHYECKON
61 TEOPUH CTPOCHHUS BemlecTBa. Macca U pa3Mepbl
' MoJieKys.  OmbITBI,  TOATBEP)KIAIOIINE  OCHOBHBIC
MIOJIOKEHHS MOJIEKYJIIPHOKMHETUYECKON TEOpUHU
Mogenu  TBEPAOro, OKUAKOIO M ra3o00pa3zHOro
6.2 cocTossiHui BemiecTBa. Kpucrammnueckue u amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUN MOJIEKYISIPHOKHHETHYECKON
TEOpHUH
6.4 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TemnoBoe paciIMpeHue U cxaTue
66 Temmeparypa. CBsi3b TeMmmepaTypbl €O CKOpPOCTBIO
' TEIUIOBOTO JABMKCHHS YaCTHUI]
67 Buytpennss sueprust. CriocoObl H3MEHEHHs BHYTPEHHEH
' SHEPIuu: TeIionepeada u CoBepIieHue padboTsl
6.8 Buabl Tennonepenauu: TEMIONPOBOIHOCTh, KOHBEKIUS,




U3JIly4eHUE

KonnuectBO  TEMIOTHL. VYnenpHas  TEIIOEMKOCTH

6.9
BELIECTBA
TermmooOMeH W TeIoOBOe paBHOBecHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBneHue U OTBEpAEBAHUE KPUCTATUINYECKUX BEIIECTB.
' VY aenpHas TEMIOTA MJIaBICHUS
[TapoobpazoBanue u  KoHAeHcarus.  Mcmaperwue.
6.12 Kunenne. VYnaenpHas  Temiora  mapooOpa3oBaHUS.
' 3aBHCHMOCTh TEMIEpaTypbl KHIIEHUS OT aTMOC(HEpPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus ToIMBa. Y JenbHasi TEIIoTa CropaHus
[Mpunuuner  paGotel  TemnoBbix  aBurateneit  KITJ]
6.15 TEIUIOBOTO ABuraress. TenoBble ABUTATENM M 3aIIMTa
OKpYKaroIle cpeabl
3aKOH COXpAHEHUS U MPEBPAIECHUs SHEPTUU B TEIUIOBBIX
6.16
nporueccax
[TpakTuyeckue pabOTHI:
HHHPar###ONBITEL IO OOHApY)KEHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO IPUTSKEHMSL.
HH#H#Parf##0NBITHL 1O BBIPAIIMBAaHUIO  KPHUCTAJIOB
IIOBAPEHHOM COJIM WIH caxapa.
HH#HPar###0OneITel 10 HAOJNIONEHUIO  TEIUIOBOTO
6.17 pacUIMpPEeHMs Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.

#HH#HPar###Onpenenenue AaBIeHUs BO3ayXa B OajuloHe
HINPHIIA.

HHHParfH###ONBITH, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JaBIICHUs] BO3JyXa OT €ro oO0béMa M HarpeBaHUs WM
OXJIQXKICHHUSL.

###Par### [poBepka TUNOTE3bl TUHEHHON 3aBUCUMOCTHU

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON




TpyOKe OT TeMIepaTyphl.

#H#HPar##Habmonenue WU3MEHEHUs BHYTpPEHHEN
SHEpPIUU Tela B pe3ysbTaTe TeIrlonepeaadyd U padoThl
BHEIIIHUX CHIL

#H#HPar##llccnenoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMELIMBAaHUU XOJIOAHOU U ropsiuei BOABI.
#H##Par###Onpenenenue KOJIMYeCTBa TEIJIOTHI,
MOJyYEeHHOTO BOJAOH MpH TEIIOOOMEHE C HarpeTbiM
METAJUTMYECKUM LIMINHAPOM.

#HH#Parf##0npeneneHue  yAEIbHOM  TEIIOEMKOCTU
BEIIIECTBA.

#i##Par#H##lccnenoBanue npouecca HCIapeHus.
#H#HHPar###OnpeneneHue  OTHOCUTEIBHOM — BJIAXKHOCTHU
BO3/yXa.

##HParfH##0npenencHie yIeabHON TEMJIOThI IUIaBJICHUS

JIbaa.

6.18

dusuyeckue SIBICHUS B MPHUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHE W KANMWULIPHBIE SIBICHUS B TPHPOJE,
KpUCTAJIIBI B Tipupoe, u3nydenue ComHIlA, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpH3bI, 00pa30BaHKUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalMWJUIAPBI, IPUMEPHI
HCIIOJIB30BAaHUs KPUCTAJLIIOB, JKUIKOCTHBIA TEPMOMETP,
JATYMK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUSA
JIOMOB, THTPOMETPBI, IICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 OnexTpusanus Tei. /[Ba poga 3JIEKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJEUCTBUS 3apsDKEHHBIX TEN OT
BEJIMYMHBI 3aps/10B U PACCTOSHUSI MEXTY TEJIaMH)

73 Onexrpuueckoe nosue. Hanpsyk€HHOCTD 3JIEKTPUUECKOTO

nosist. IIpyHOUD Cyneprno3uiuu JIEKTPUYECKUX I0JIeH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snexTpuyeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpudeckuil 3apan. Ctpoenue atoma. IlpoBonHuku n
TUBJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
6 ONeKTpUYeCKUid  TOK.  YCIOBHA  CYIIECTBOBaHMS
' ANEKTPUYECKOT0 TOKA. MICTOYHMKYN OCTOSIHHOIO TOKa
[elictBus 3JIEKTPUUECKOTO TOKa (TeruoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTAX U razax
. Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
' HaIpspKEHNE
79 ConpotuBienue IIPOBOHMKA. VY nensHoe
' COIIPOTHBIIEHUE BEILIECTBA
7.10 3akoH OMa it yyacTKa Lenu
111 IlocnenoBarenpHOE W MapaJlIeIbHOE  COEAMHEHHE
' IIPOBOJHUKOB
Pabota M MOIIHOCTH 3JNEKTPHUUECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DJNEeKTpUUECKUe LENd U TOTPEOUTENH 3IIEKTPUYECKOU
' sHepruu B ObiTy. KopoTkoe 3ambikaHne
ITocTostHHBIE MarHuThl. B3auMOIeHCTBHE IOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnosne. MarHutHoe mnoje 3eMJIM U €ro
' 3HAYEHUE JUIS )KU3HU Ha 3emie
716 OmneiT Opcrena. MaroHuTHoOeE 1oJIE 3JIEKTPUUECKOTO TOKA.
' IIpuMeHeHNE NEKTPOMArHuTOB B TEXHUKE
JlelicTBHE€ MarHUTHOIO IIOJII HAa IIPOBOJHUK C TOKOM.
717 DNeKTpOoABUTaTedb MOCTOSIHHOIO ToKa. Mcmonbs3oBanue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCcIopTe
7.18 OneiTel  @Papages.  SIBieHue  3IEKTPOMArHUTHOMN




nHaykuuu. [Ipasuno Jlenna

DnexTporeHepaTop. CriocoOsr MOJIyYEHUs
7.19 AJEKTPUYECKON  JHEprumu. DNEeKTpOCTaHIIMK  Ha

BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU

[TpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHHUIO STEKTPHU3AIUHN TEJ HHIYKIUEH

Y TIPU COTIPUKOCHOBEHHUH.

UccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO IO  Ha

MIPOBOJHHUKY M TUDIICKTPUKHU.

COopka u mipoBepka pabOTBl DSICKTPHUSCKON N

MOCTOSIHHOTO TOKA.

W3mepenue u peryupoBaHme CHUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HAMPSHKCHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh

ANEKTPUYIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUIVHBI, IUIOIIAH TIOIIEPEYHOT0 CEYEHUS U MaTepHalla.

IIpoBepka mpaBuila CIIOKECHUS  HANpPSOKEHUU  IIpU
IIOCJIEIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
IIpoBepka npaBuia A CHIbl TOKAa MPHU MapajuieIbHOM
COeMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Ppe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEIISIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JaMIIOYKy, OT HalpsKEHUS
Ha Heil. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJIEHCTBUS IOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO MoJIsl NOCTOSIHHBIX MarHUTOB MpU
ux oObeAMHEHUMM ©  pasaencHud. VccriemoBaHue
JENCTBUS DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




B3aUMOJCUCTBUS KAaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa W HalpaBJIEHHsd TOKa B KaTywmke. M3yueHue

,Z[GI\/'ICTBI/ISI MAaroiuMTHOIO IIOJid Ha IMPOBOJHHUK C TOKOM.

KoHncTpyupoBanue " U3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. N3mepenue KILJ
JJIEKTPOABUIaTENIbHON  YCTAHOBKH. OneiTel 110

HUCCICOAOBAHUIO SBJICHUA BHGKTpOMaFHHTHOf/'I HHAYKIHA:
HUCCICI0OBAaHUC M3MEHECHHMI 3HAUCHUS U HaIlpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBIIGHUST B  arMmocdepe, OJICKTPUUECTBO  IKUBBIX
OpPraHW3MOB, MarHUTHOE TOJie 3eMIIH, NIPEi MOIIIOCOB,
POJIb MarHUTHOTO TOJIS JJIsl )KU3HHU HA 3eMile, MOJISIPHOE

CHAHUC

7.22

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIIEpMETP,
BOJITMETP, PEOCTaT, CUETYUK DIJICKTPUYECKON DHEPIUH,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelIbHbIC
ANEKTPOTPUOOPHI (mpumepsr), AIEKTPUYECKUE
MIPEAOXPAHUTENH, SJIEKTPOMArHuT, 3JIEKTPOJBUIaTelb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOT'O TOKA

9 KJIIACC
Kon
Kopx snemenra [IpoBepsieMbie AIIEMEHTHI COIEePKAHUS
paszznena
MEXAHUWYECKMUE ABJIEHUA
2.1 Mexanudyeckoe ABrkeHHe. MarepuanbHas — TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE NPSIMOJIMHEWHOE JBUKEHUE.
8.4 CpenHsst W MIHOBEHHass CKOpPOCTb Tejla  IpU
HEPaBHOMEPHOM JIBHKCHUU




Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE

8.5
JBIKEHHE
8.6 #H#HPar###CBobogHoe magenue. OnbIThl [anunes
#i#HPar#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYKHOCTH.
8.7 [lepuon u yacrota oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTeNbHOE yCKOPEHNE
8.8 Ilepsriii 3akoH HploToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HperoToHa
8.11 HHH#Parf##] [puHIMI cyneprno3uuy Ui
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHParf##Cunia  TpeHMs: CWiIa TPEHUS CKOJIBKEHUS,
813 CHJIa TPEHUS MOKOs, IpyTHe BUABI TPEHHUS
g 14 ##H#ParfH##Cuila  TSDKECTM M 3aKOH  BCEMHUPHOI'O
' TATOTEHUA. Y CKOPEHHE CBOOOHOTO MaICHUS
8.15 IBmxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOPOCTb. HeBecoMOCTh 1 meperpys3ku
| PaBHOBecue MaTepHaabHON TOUKH. AOCONIOTHO TBEPIOE
816 TEJO
%17 #i##Par#H##PaBHOBecHe TBEPIOro Tela C 3aKPEIJIEHHON
' 0Cb10 BpauieHusi. MomeHT cuiibl. LieHTp Tskectn
8.18 Nmnynbse Tena. U3Menenne ummynsca. Miynbe cubsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HH#HPar#H##PeakTUBHOE ABM)KEHUE
8.21 Mexannueckasi paboTa ¥ MOIIHOCTb
g2 PaGora cun Tsxkectu, ynpyroctd, TpeHusa. CBs3b
' SHEpPruu 1 paboThl
5 [lorennuanbHast dHEpPrus Tejda, MOJHATOTO  HaA
823 MIOBEPXHOCTBIO 3EMIIU
8.24 [ToTeHnmanbHas YHEPIUS CKATON IPYKUHBI
5 ###ParfH##Kunernueckass  sHeprus.  Teopema o
825 KUHETHUYECKON SHEPIUU
8.26 HH#HPar#H##3aKoH COXpaHEHUS] MEXaHUYECKOW YHEPTUU




8.27

[TpakTuyeckue pabOTHI:

Omnpenenenue cpeqHeil CKOPOCTH CKOJBKEHHUS Opycka
WIA JBIKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHnue yCKOpPEHHUsl Tella PU PaBHOYCKOPEHHOM
JIBWKCHUU 110 HAKJIOHHOU IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
IBIKEHUH 0€3 HayaJbHOW CKOPOCTU IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS
OT CWIbl HOpPMaJbHOTO JaBieHusa. OmnpenencHue
KodpduuueHTa TpeHHus CcKoubxkeHus. OmnpeneneHue
KECTKOCTH TpyXHHBL. OrmpeneneHue padbOTHl  CHIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHH Tela IO
TOpPU30HTAIBHONU MoOBepXHOCTU. OmnpeneneHue padOTHI
CHJIBI  YOPYrocTH  mpH  moabéMe  rpysa ¢
UCTOJb30BAHUEM  HETOABM)KHOTO M TOJBHXKHOTO

OJIOKOB

8.28

duznyeckue SBICHUS B npupoac: MpujirnBbl U OTJIUBLI,
JABMOKCHUC I1JIaHCT ConHeuHoM CUCTCMBI, PCAKTUBHOC

ABUKCHUC KUBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIHUJIOMETP,  JATUUKH

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWUYEC

KHME KOJIEBAHUMA 1 BOJIHBI

9.1

Konebarensnoe apmxenne. OCHOBHBIE XapaKTEPUCTHKH

KoJIeOaHUI: TIepUO/I, YaCTOTa, aMILTUTYAa

9.2

Marematnueckuit u IIPY>KUHHBIN MasITHUKU.

[IpeBpaienne sHeprun npu KojaedaTeTbHOM ABMKCHUN

9.3

3aryxatomue KosiebaHus. BbIHYXIeHHbIE KoJeOaHMs.

Peszonanc

9.4

Mexaunueckue BOJHBL. CBOMCTBA MEXaHHUYECKUX BOJIH.

HpOI[OJ'IbHBIC U MIOHNCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOIHbBI B




TBEPJIOM Telle, CEUCMUYECKHIE BOJIHBI

9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuyeckue pabOTHI:
OmnpeneneHnue 4acToThl W Iepuojna  KoseOaHWi
MaTEeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl W Iepuojna  KoseOaHWi
NPY>KUHHOTO MasiTHUKA
97 HccnenmoBanne 3aBUCUMOCTH  TiepuoAa  KoJjeOaHui
' MOJBEIIEHHOIO0 K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH — Tepuoja  KoJjeOaHMit
NpPY>)KUHHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuoa KoJie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MaccChl rpy3a M XECTKOCTH
npy>XuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SIBICHUS B NPUPOAE: BOCHPHUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSICEHHUE, CEHUCMUYECKHUE BOJIHBI,
IlyHaMH, 9X0
99 TexHuueckue yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 31IEKTPOMArHUTHBIX BOJTH

10.2 [ITxana 31€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMaruuTHas npupoja cera. CKOpPOCTh CBeTa.

' BoinHOBBIE CBOMCTBA CBETa

[TpakTuyeckue pabOTHI:

10.4 N3ydyeHne CBOWCTB  3JIEKTPOMarHUTHBIX BOJH C
MIOMOIIIBI0 MOOWIJIBHOTO TenedoHa
@dusnueckue SBIEHUS B TpUpOAE: OHOJOTHMUYECKOE

10.5 neiicTBue BUJUMOTO, yIBTPauOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 TexHuueckue YCTPOUCTBA: HCTIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas moznens cBera. IcTOuHMKH cBETa
11.2 IIpssMONMHENHOE PaCIIPOCTPAHEHUE CBETA
113 Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 IIpenomiieHne cBera. 3akOH MPEJIOMIIEHUS CBETA.
' IlosiHOE BHYTpEHHEE OTpAKEHHUE CBETA
11.5 JInnza. Xon ny4yen B muH3e
116 Ontuyeckast cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJecKona
117 I'maz kak omnrtuueckas cucrema. bimM3opykocTts u
' JaJIbHO30PKOCTh
1.8 Paznoxenue Genoro cBera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpajbHBIX LIBETOB. Jlucnepcus cBeTa
[TpakTuyeckue pabOTHI:
#iH#Par#H##lccnenoBanue 3aBUCUMOCTH yriaa
OTpa)XKEHUs CBETOBOIO JIy4ya OT yIJja NaJcHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK — U300paKeHHS
IIpeIMEeTa B INIOCKOM 3€pKalle.
#iHPar#H##lccnenoBanue 3aBUCUMOCTH yriaa
NPEJIOMJICHUSI CBETOBOTO Jiyya OT YIJla THaJeHUs Ha
119 I'PaHULE «BO3yX — CTEKIION.
' #H#HPar##lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIei JIMH3HI.
#HH#HPar###Onpenenenue  (QOKyCHOTO pPAcCTOSHUS |
OINITUYECKOM CHIIBI cCOOMpArOIEeH TUH3BI.
#H#HPar#H##ONBITEL IO pa3ioXKeHWIo Oenoro cBera B
CIEKTD.
H##H#ParfH##ONBITHl IO BOCHPUATUIO I[BETA IPEAMETOB
pU UX HaOJIOIEHUH Yepe3 1IBETOBbIC (DUIBTPHI
@dusnueckue sBIeHUS B npupone: 3atMeHus CoiHua u
11.10 JlyHbI, 1[BeTA Te€J, ONTHUYECKUE SIBICHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue YCTPOWCTBA: OUKH, IIEPUCKOII,




(doToanmapar, ONTUIECKUE CBETOBO/IBI

12

KBAHTOBBIE SABJIEHUA
21 OmnbiTel Pezepdopna u 1uiaHerapHas MOAETb aroma.
' Mogens aroma bopa
129 Hcnyckanue W MOTJoOLIEHUE cBeTa aToMOM. KBaHTBHI
' JInnenyaTele CIIEKTpPbI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenune aromHoro sapa. HykimoHHas Monenb
' aTOMHOTO siapa. M30Tomnsl
125 PannoaktuBHele mnpespaumenus. [lepuosn mnomypacnana
' aTOMHBIX S7Ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUsS 3apsiiOBOrO U
' MacCOBOI'0 YUCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPIUU
198 Peakuuu cunresa u aenenus saep. Merounuku sHepruu
' ComnHia u 3BE31
129 Snepnas sHepretuka. JleMCTBHE  pPagMOAKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[TpakTuyeckue pabOTHI:
HaGmroienne CIUIOMIHBIX M JTUHEHYaThIX CIEKTPOB
U3JIy4CHHUS.
12.10
HccenenoBanue TPEeKOB: U3MEPEHHUE SHEPIUU YaCTHULIBI
110 TOPMO3HOMY IyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnueckue SBICHUS B IPUPOAE: €CTECTBEHHBIN
paavoaKTUBHBIN ¢om, KOCMHMYECKHUE JIy4H,
12.11 PaIUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJMOAKTUBHBIX W3JIYyYEHUNW HA OpPraHU3M
YeJI0BEKa
1212 Texunueckue YCTpOMCTBA: CIIEKTPOCKOII,

VHJUBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpPoBePSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/JbTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[lonumanue ponu  (QU3UKM B  HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJICHMHM NPUPOJBI, O POJIU DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed ponu (GU3MKKM B pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHUH, 00 SBOJIOLUHU
¢u3nUecKux 3HAHUW W UX POJHM B IIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSACHEHHE IPOIIECCOB OKPYIKAIOLIETO

MHpa, Pa3BUTHE TEXHUKH U TEXHOJIOTUM

3HaHUs O BHJAAX MaTepuH (BEIIECTBO U MOJE), O ABMXEHUH Kak
croco0e CyIIeCTBOBAHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHUSI BellecTBa, O (PU3UYECKOH CYIIHOCTH SIBICHUH HPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3anyaTh SBJICHUS M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYECHHBIX (PU3HMUECKUX SBICHUHN
B OKpYXKAalOLIEM MHpE, BBIAEIAS HX CYLIECTBEHHbIE CBOMCTBa

(mpu3HaKK)

Bnaz[eHHe OCHOBaMH ITOHATHUMHOTO amnmnapara M CHMBOJIMYCCKOTO
SA3bIKa (pI/I3I/IKI/I U HCIOJIb30BAHUC UX IJId PCIICHHUA y‘-Ie6HI>IX 3aja4d,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/IC SIBJICHUA H

IMpOUECCChI, UCITOJB3Y q)yHI[aMeHTaJIBHBIC N OMIIMPUICCKHUC 3aKOHBI

YMeHne onuchIBaTh HU3YYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘IGCKI/I€ SABJICHUA,

UCTIONB3Ys (PU3HUECKUE BETHUNHBI

Bnanenne ocHOBaMM METONOB HAy4HOTO IIO3HAHHUA C Y4YETOM
coOroIeHnsT TIpaBUil O€30MacHOro Tpyna: HaONoeHHE (PU3NIECKUX
SIBJICHUI:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OTIBITA U 3aIHUCHIBATH €0 Pe3yJIbTaThl, ((OPMYIHPOBATH BHIBOIMI;
MIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITHUUH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATENILHO COOUpaTh
JKCIIEPUMEHTAIBHYI0O  YCTAHOBKY II0 HMHCTPYKLUH, BBIYUCIATH
3HAYCHHWE BEIMYMHBI U AHAIM3UPOBATH IIOJYYCHHBIC PE3YJIbTaThl C
y4€TOM 3aJaHHOM MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MIPOBEACHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIICOBAaHUN;
CaMOCTOSITENIFHO ~ COOMpPaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOJUTHL  HUCCJIEAOBAHME [0  WHCTPYKLUMH,  IIPEACTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUYECKUX BEJIMYMH B BUJAE TaOIUI U
rpaduKOB, yUUTHIBATh MOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HUCCICI0OBaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (pu3Mueckux  Mojenei
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENIO, MOJEIU CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPIABIX Tel, IUIAHETapHas MOJECIb aToMma,
HYKJIOHHAsi MOJEJb aTOMHOIO sipa) U YMEHHUE INPUMEHATh HUX UL

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
yuciae M B KOHTEKCTE CHUTyallMi MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABISATh NPUIMHHO-CIICICTBEHHBIEC CBSI3U U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yUEHHBIC CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmeHue pemaTh pacuéTHble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3YsSd 3aKOHBl W (OpPMYJbl, CBSI3bIBAIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KpATKOE YCJIOBHME 3aJauy,
BBISIBJIATH HEAOCTAIOIIUE JAaHHBIC, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOO0XOAUMBIE Ui €€ PelIeHHUs, UCTIONIb30BaTh CIPAaBOYHbIC AAHHBIE,
IIPOBOAMTH pPAcu€Thl W OLEHUBATh PEATMCTHUYHOCTH IOJYyYEHHOTrO
3Ha4YeHUs1 (PU3NYECKON BEIMUYUHBI; YMEHHUE OIPENENIATh Pa3MEepHOCTh

¢u3nUecKoil BETMUNHBI, ITOJYYEHHON MPU PEIICHUH 3a/1a41

YMeHHe XapakTepu3oBaTh IPUHLHUIBL  JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIE OBITOBBIX NPHOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX IPOLIECCOB 10 UX ONUCAHUIO, UCIIOJb3Ysl 3HAHUSA O

CBOWCTBaX (PU3UYECKUX SBJICHUH M HEoOXoIuMble (QHU3HMUECKUE




3aKOHOMEPHOCTH

10

YMeHHe UCHOJib30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
MOBCEHEBHON KM3HM s oOecrieueHHss O€30MaCHOCTH — NpPHU
oOpamieHun ¢ OBITOBBIMHM ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHUS 3JI0pOBbsI U  COONIONEHUS HOPM
HKOJIOTUYECKOT0 TMOBEJICHHUS B OKpYXKalolled cpene; MOHHMMAaHUE
HEOOXOMMOCTH TMPUMEHEHHs JOCTHKCHMHA (UMUK U TEXHOJIOTUH

I palfluOHAJIBHOT'O MPUPOAO0IIOJIB30BaAHUS

11

OnbIT mOMCKA, TNpeoOpa3oBaHMs M MPEACTABICHHUS HWHPOpPMALUU
(Gu3N4eCcKoro CcofepKaHus C MCIOJIb30BaHHEM HH(OpPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTMH; YMEHHUE OLICHUBATh JOCTOBEPHOCTH
MOJIyYeHHON WH(POpMAIMM Ha OCHOBE HWMEIOIUXCS 3HAHUU U
JONOJHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJIb30BaThb  IIPU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil HAYYHO-TIOMYJISPHYIO IJUTEPaATypy
(bu3NUEeCKOro CoaepKaHus, CIPABOYHbIE MaTepHajbl, PECypChl CETH
WutepHer; BnaneHue 0a30BbIMM  HaBBIKAMHU — IpeoOpa3oBaHUs
uH(pOpMallUd W3 OAHOW 3HAKOBOW CHUCTEMBI B JPYTYyIO; YMEHUE
co3/laBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC PIH(l)OpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUS, ITIPOBEPJAEMBIX HA OI'D

11O ®U3HUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuyeckoe ABuWkeHue. MarepuanbHas Touka. (Cucrema  orcuéra.
OTHOCUTENBHOCTD IBUIKEHUS
PaBHOMepHOE U HepaBHOMepHOE JBHKeHHE. CpeaHsisi ckopocTs. Dopmyna Juist
1.2 BBIUMCIICHUS cpeslHel ckopocTh: v = S/t
PaBHOMepHOE TIPSAMONMHENHOE JBH)KEHHE. 3aBHCUMOCTh KOOPJAWHATHI Tejla OT
BPEMEHHU B CIIy4ae PABHOMEPHOTO MPSIMOJIMHEUHOTO IBUKEHUS:
13 x(7)=x, +vt
I'padbvkn 3aBUCHUMOCTH OT BpPEMEHH ISl TMPOCKIMH CKOPOCTH, IPOCKIIUU
nepeMenieHusi, IMyTH, KOOPAUHATHI TP PABHOMEPHOM MPSMOIUMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJWHATHI Te€Jda OT BPEMEHHM B CIIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBH>KCHHUSI:
2
Se(@) =V, *f+ay* 5
@opMynbl I MPOCKUIUU TEPEMEIIEHHUs, MPOCKUUU CKOPOCTU U TMPOEKLIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKECHUU:
1.4 f)=v,, t+a, . i
. s.(D)=vy,t+a, 5
v . ([)=v,, +a,-t,
a,(f)=canst,
Uy,  — v~ =2a.s,
I'padvkn 3aBHCHUMOCTH OT BpPEMEHH MJI TPOCKIUU YCKOPEHUS, MPOCKIIUU
CKOPOCTH, TPOEKIMU MEepPEMELIECHUs], KOOPAUHATHI MpPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH>KEHHUU
CBobogHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaJCHUE Tela 0
1.5 BEpTUKAIN (ABMKEHUE TeJla BHHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHU JJsI TMPOSKUUH YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPJAMHATHI MpPHU CBOOOJHOM TMaJE€HUH Tela IO

BEPTUKAIIH

CKOpoCTh pPaBHOMEPHOTO [BM)KEHHUS Tela IO OKpyXHOcTH. Hampasienue
CKOPOCTH.

@opmyna A1 BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYXKHOCTU U MEPHOL

oOpareHus:
27R
U=
T

LentpoctpemurenbHoe yckopenue. Hampapienne [EHTPOCTPEMUTENHHOTO

1.6 yckopenus. @opmyiia 11t BBIYMCIEHUS YCKOPEHUS:
2
a. = v
“ R
®opmyia, CBSI3bIBAOIIAS IEPHO U YACTOTY OOpaICHUS:
1
V=—
T
Macca. [1notHocts Bemecta. @opmyiia AJisd BBIYUCICHUS IUIOTHOCTH:
m
1.7 14
1.8 Cuna — BektopHas gusnueckas BenuunHa. CloskeHue Cuil
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHnanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpA CHIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akon HeroroHa:
1.11 F 21 = —Fi—>3
12 Tpenue nokost u TpeHue ckoapxeHus. Gopmyna A1 BHIYMCIECHUS MOAYJISI CHIIbI

TPCHUSA CKOJILXKCHUA:




Frpzp».’\'

1.13

Hedopmaruss Tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOQ TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

m, -m-,
F=G-—L1_2
R2
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHS.
®opmyiia a7 BBIYUCICHUS CHIIBI TSDKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBuxenue mianet Bokpyr Cosnua. IlepBas kocMudeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndecKasi BeTHIHHA.
p=mo

Nmmnynsc cucremsl tei. M3menenue umnyisca. IMImyasce cuisl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa JJI 3aMKHYTOI71 CHUCTCMBI TCJI:
D=myU; +in,U, =const

PeakTuBHOE NBMKEHUE

1.17

Mexanunueckast pabota. @opmyia Assi BBIMUCICHUS Pa0OThI CHIIBI:

A=F5coso

Mexannueckas MOITHOCTE:

n=4
r

1.18

Kunernueckas u NMOTCHIMAJIbHAasA SHCPIrU-. <1)opMyJ1a JJIA BBIYUCJIICHUA

KUHETUYECKON DHEPTUU:

p)
mu-
E, ==

Teopema o kuHeTHUecKOU sHeprun. PopmyIia i BBIYUCICHUS TOTCHIMAIBHON




OHCPIUU TCJia, MOAHATOIO

Hag 3eMIIeit:

E,= mgh

Mexanuueckasi JHEPTUSL:

E=E.,+E ?

1.19 3aKoH COXpaHEHUsl MeXaHU4YeCcKoM 3Heprun. @opmyiia Jj1sl 3aKOHA COXPAHECHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CHJI TpEHUs: E = const.
[IpeBparieHne MEXaHMYECKON SHEPTUU NPU HATTMYUU CUIIBI TPCHHUSI.
[IpocTbie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Peruar. MomenTt cuitel: M - Fl.
YcnoBue paBHOBECUS pblyara:
M +M, +..=0
1.20 -
[MonBwxHBIN 1 HenoABHXKHBIN 0110kU. KIT/] mpocThIX MEXaHU3MOB,
n= Anonesnzm
Asarpaqemaz
JlaBiieHue TBEpIOTO TENA.
dopMyna 115l BBIYUCIICHUS 1aBJIEHUs TBEPIOTO Tea:
_F
oS

191 JaBnenue raza. ATMochepHOe TaBlIeHUE.

' I'mppocratuyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopMyna 1715l BBIYUCICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Dygy,

1.22 3axoH [lackans. I'mapaBnndeckuil npecc
3akoH Apxumena. Popmyna JUisi ONpPENETCHUs BBITAIKUBAIOIIECH CHIIBI,
JEHCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM Ias3:

1.23

FAm_ =pgVv

VYcnosue nnaBanus Tena. Ilnapanue CYJOB 1 BO3AYXOIUIaBAHUC




1.24

Mexannueckue KosnebaHusa. AMIUIMTYJA, NEpUOJ W YacToTa KoJeOaHuil.
®opmyiia, CBSI3BIBAIONIAS YACTOTY M MEPUOJI KOJICOaHUI:

1
vV=—
T

1.25

MareMatnueckuii ¥ MNPy KUHHBIM MasTHUKU. [IpeBpamieHue sHepruu Inpu

KOJIe0aTEIIbHOM IBUKEHUU

1.26

3aryxatomue konebanus. Beinyxaennsie konedanus. Pesonanc

1.27

Mexanuueckue BOJHBI. [IpoaosibHBIE M TIONEpEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTH pacCipoCTPaHCHUSA BOJIHBI:

r=v-T

1.28

3Byk. I'poMKoCcTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIE

nByx cpen. MHdpa3Byk u yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3mepeHne cpelHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NpPY>XUHBL, KO3()(UIIMEHTa TPEHUSI CKOJIBXKEHHS, padOThl CHUJIBI TPEHUS, CHIIBI
YIPYTOCTH; CpeAHEH CKOPOCTH JBMKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Tpu ABMKEHHH I10 HAKIOHHOM IUIOCKOCTH; YacTOTHI H
nepuosia Koie0aHWH MaTeMaTHYeCKOro MAasTHHMKA; YacTOThl W  IEpHoja
KoJIeOaHUH TPY>KUHHOTO MasiTHUKA; MOMEHTA CHWJIbI, JISMCTBYIOIEr0 Ha phlyar;
paboThl CWIJIBI YHPYrocTH MNpH MOABEME Tpy3a C TMOMOLIbIO HEMOIBM)KHOTO
610Ka; pabOThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOUIBIO MOJIBUKHOTO
61oxka.

HccnenoBanue 3aBHCHUMOCTH apXHUMEIOBOH CHIIBI OT 00BEMa MOTpyXKEHHOM
4acTH TeJla ¥ OT IJIOTHOCTH KHUAKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT Macchl TeNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMaJIbHOIO JaBJICHUS U OT
pOa MOBEPXHOCTH; CHJIBI YIPYIOCTH, BOSHUKAIOLICH B IPYKHUHE, OT CTEIEHU
negopManuy Mpy>KUHBL, YCKOpPEHUsI OpycKa OT yIJia HaKJIOHA HAaIlpaBISIONICH;
neprojia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HHUTH; MEPHOJA
KoJIeOaHUH TPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a MU KECTKOCTH NPYKUHBI;
UCCIIeZIOBAaHNE HE3aBUCHMMOCTH Tepuoja KojeOaHHi HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciaoBHs paBHOBECHS pbluara

1.30

Qusuueckue sA61eHUA 6 npupode: TPUMEPBl JABMKEHUS C PA3IUUYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU NPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, IMPWINBbBI W OTJIUBLBI, JABUKCHHUC IUIAHCT ConHeyHon CHUCTCMBI,




PEaKTUBHOE BUJKCHME JKUBBIX OPraHU3MOB, PbIYard B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EepHOrO JaBJICHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUECKHe BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU TIOJIOKCHUA, PACCTOAHUSA U
YCKOpPCHUSA, OUHAMOMCTpP, I[MOAIIHUIIHUKH, PAKECTbhI, pblYyar, HOZ[BH)KHBIﬁ n

HEMOJIBIKHBINM OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

131 COOOIIAIOITUECS COCYABI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, IXOJOT,
MCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY U TEXHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOXKEHUS  MOJICKYJISIPHO-KUHETUYECKOW  TEOPUH  CTPOEHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUIKOTO M Ta3000pa3HOrO COCTOSHHM BEIIECTBA.
Kpucrannuaeckue u amopHbIe Tena

57 JIBrxkenue yactul BemiecTBa. CBS3b CKOPOCTH JABMKEHUS YacTHI[ C

‘ TeMreparypoil. bpoyHoBckoe aBmxenue, nuddys3us

2.3 CmaunBaHuE U KalUUISIPHBIE SIBJICHUS

2.4 TeroBoe paclIMpeHNE U CKATUE

2.5 TennoBoe paBHOBECUE

26 BuyTtpennsas sHeprus. Pabora u Teruionmepenavya Kak CHOCOOBl H3MEHEHHS

‘ BHYTPEHHEN HEPrUuu

2.7 Buapl Terionepenaun: TemIONPOBOIHOCT, KOHBEKIIHS, U3TyUCHUE
HarpeBanue u oxnaxnenue ten. KonumyecTBo — Temnorel. Y aenbHas
TEIIOEMKOCTb:

2.8 .

O=cm(t,—t,)
3aKOH COXpAaHEHHUsI PHEPruu B TEIUIOBBIX MpOLECCax. YPaBHEHUE TEIIOBOTO
Oananca:
2.9
0,+0, +..=0
Ucnapenue u koHueHcauus. V3mMeHeHHE BHYTPEHHEH SHEPruU B IpoLECcCE
210 UClapeHuss U KoHAeHcaluu. Kumenwe KUAKOCTH. YenbHas TemioTa

napoo6OpazoBanus: L = O/m

2.11

BnaxnocTs BO31yxa




IInaBnenue wu Kpucraimsauus. I3MeHeHWe BHYTPEHHEW DSHEPruu IIpU

IJTaBJICHUU U KpUCTAJIJIM3allUN. YI[CJIBHaSI TCILJIOTA ITJIaBJICHUA:

2.12 .0
==
m
BHyTpeHHss sHEprus cropanys TOIUIMBA. Y A€JIbHAs TEIIOTa CrOpaHus TOIUIMBA:
2.13 q=0/m
2.14 [TpuanME! padoTh! TermoBbix aurareneit. KI1/[ TerioBoro apurartens
IIpakmuueckue pabomul
N3mepeHne ynenbHON TEIUIOEMKOCTH METAJUIMYECKOr0 LWIMHApPA; KOJIUYECTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmepaTypbl (UKCHPOBAHHOM
Maccel, B KOTOPYIO OIIyIIEH HArpeTblii LWIMHApP;, KOJHWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HAarpeThIM LUJIMHAPOM, IIOCJIE ONYCKAaHUS €ro B BOAY KOMHATHOMN
TEMIIEPATypbl; OTHOCHUTEIBHOW BIIAJKHOCTH BO3AyXa; YAEIBHOM TEIUIOTHI
IaBieHus Jpaa. MccnenoBaHue HW3MEHEHHs TeEMIEpaTypbl BOABI  IIPU
Pa3NUYHBIX YCJIOBUSX; SIBICHHUS TEIJIOOOMEHa NpU CMEIIMBAHUHM XOJIOJHOW H
ropstuei BOAbI; IpoLecca NCIIapeHUs
DQusuueckue A61eHUA 8 npupooe. TIOBEPXHOCTHOE HATSIKCHHUE W KalMJUIAPHBIC
2.16 ABJICHUS B NPUPOJAE, KPUCTAIBI B Npupoze, usinydyeHue ConHLa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera
Texnuueckue ycmpoticmea: KalWUISApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAILIOB,
517 KHUJIKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CrOpaHHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusaius Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. IIpuHiun
‘ CYNEPIIO3UIINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn osnexrpuyeckux 3apsnoB. [IeHCTBHE JJIEKTPUYECKOrO MOJA Ha
‘ aneKTpudecKkue 3apsiibl. [IpOBOJHUKN U TUANEKTPUKH
3.6 ITocTosiHHBIN A5eKTpUYeCKUil TOK. JleficTBus 3nexkTpuueckoro Toka. Cumia Toka.




Hanpsixenue.
I=q/t,U=A4/4

3JICKTpI/I‘-IeCKOe COIIPOTUBJICHHC. y,Z[GJIBHOG SJICKTPHUYCCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S
13 3akon Oma ai1s yyactka snektpuueckoi renu: [ = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
c TT—TT T P_
I,=1,: U=U,+U,; R=R +R,
3.9 [TapannenbHoOE COeIMHEHNE MPOBOIHUKOB PABHOTO COMPOTUBICHUS:
U=U;I=I+1; Rzﬁ.
1 1
B - 2
CMmelaHHble COETMHEHUS TIPOBOTHUKOB
3.10 PaGora u momrHOCTE AntekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyins — Jlenia:
2
310 OneiT Dpcrena. MarHuTHoe TmoJie MNPSMOTO MPOBOJHMKA C TOKOM. JIuHUM
MAarHUTHON UHAYKIIUU
113 MarautHoe mojIe IIOCTOSHHOIO MarHura. B3anmMoaeHdcTBHE IIOCTOSHHBIX
MarduToB
3.14 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15 OnpiTel @apanes. SBneHue 3nekTpoMarHuTHON nHAyKuuu. [Ipasuino Jlenna
Ipaxmuueckue pabomul
N3mepenne  AJIEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.
3.16 WccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIIOUKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
COMPOTHUBIIEHUSI OT JJIMHBI IPOBOJHUKA, IJIOIIAIN €ro MOMNEPEYHOr0 CEUEHHUS U

YACIIBbHOTO COITPOTUBJICHHA.




HpOBepKa npasujia JJIsd 3JICKTPUUYCCKOI'O HAIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAMHCHHWU IIPOBOJHUKOB; IIpaBuWjia IJId CHJIBI SJICKTPUUYCCKOIO TOKa IIpU

NapajuieIbHOM COEAMHEHUN IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMiiu, Jpeld MoIoCcoB,
POJIb MAarHUTHOTO TOJIS [T KU3HH HA 3eMile, MOJIIPHOE CUSHUE
Texunuueckue ycmpoucmea: SIEKTPOCKOI, aMIIEpMETp, BOJBTMETpP, pPEOCTar,
CU€TUYMK  DIIEKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETUTENbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpumepsr), JIIEKTPUYECKUE
NPEJOXPAHUTENH, DIEKTPOMAarHUT, OSJEKTPOJBUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKA
3.19 DnexTpoMarHuTHbIe BOJIHBI. [1Ikana 3€KTpOMarHUTHBIX BOJIH
3.20 JIyueBas monensb cBera. [IpsAMonMHENHOE paclIpOCTPaHEHHUE CBETA
3.21 3akoH oTpaxeHus ceTa. [1nockoe 3epkano
3.22 IIpenomiieHne cBeTa. 3aKOH MPENTOMIIEHHS CBETA
3.23 JHucnepcus cseta
394 JInnza. Xox nydeil B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHueckas cuiia
' muH3el: D = 1/F
3.25 I'na3 xak ontudeckas cucrema. OnTHuecKue npruoopsl
IIpakmuueckue pabomuwl
#H#HPar##l13MepeHre  ONTUYECKON CHJIBI cOOMparoliei JHH3BI; (POKYCHOTO
paccTostHUsL COOMpAIOIIe JIMH3HI (10 CBOWCTBY PaBEHCTBA pa3MEpOB NpeaAMETa U
n300pakeHus], KOTAa MpEeAMET PAacIoyioKeH B JIBOMHOM (hoKyce), MOKa3aTes
3.26 MPEJIOMJICHUS CTEKJIA.
#H#HPar##llccnenoBanue CBOMCTBA M300pa’keHUs], MOJYYECHHOTO C IMOMOIIBIO
cobuparomield JIMH3bI, U3MEHEHHUs (OKYCHOTO PACCTOSHHUS JBYX CIIOXEHHBIX
JIMH3; 3aBUCHUMOCTH yIJla TPEJIOMIICHHUS CBETOBOIO Jy4a OT YIJla MaJeHUs Ha
IpaHMIIE «BO3YX — CTEKIIO»
397 Qusuueckue ssnenus 6 npupode. 3atmenuss ComHua u JlyHbl, 1BeTa Ted,
' OIITHYECKHE sIBIICHUS B aTMocepe (1BeT Heba, pedpakuus, paayra, MEPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (oToanmapaT, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anbda-, Oeta-, ramma-uznyyenus. Peakiuu anbda-u Oera-




pacmana

4.2 OmnbiThl Pesepdopaa no paccesnuto anba-uactuil. [lnanerapaas Moaelb aToma

4.3 CocraB aromHoro szpa. M3oronst

4.4 Ilepuon nomypacnaza aTOMHBIX sIEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue s6neHUs 6 Npupooe. ECTECTBEHHBIM paJUOAaKTHBHBIH (oH,

4.6 KOCMHUYECKHE JIy4H, PaJUOAKTUBHOE MW3JIy4EHHE MPUPOAHBIX MHHEPAJIOB,
NeCTBUE paMOAKTUBHBIX U3JIyUYE€HUIN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIbHBIN T03UMETp, Kamepa

BuiibcoHa, siiepHast 3HepreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

» Gusuka: 7-i1 knacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/laHue, nepepadoTaHHOE
[Teprimkun .M., IBanoB A.M. AxuronepHoe o61miecTBo «M3narenbcTBo
«IIpocseuienuey

» Gusuka: 8-i1 kacc: 0a30BBIN YPOBEHb: YUeOHUK; 3-€ U3/jaHue, nepepadoTaHHOE
[Teppimikun .M., IBanoB A.M. AxuronepHoe o61iectBo «M3narenbcTBo
«IIpocsemienuey

» Gusuka: 9-i1 knace: 6a30BbIN YPOBEHb: YUueOHUK; 3-€ U3/jaHue, nepepadoTaHHOE
[leppimikun U.M., I'ytHuk E.M., UBanoB A.U. u np. AKiimoHepHOE 0OIIECTBO
«M3parensctBO «IIpocBemieHne

» ®usuka, 7 knacce/ Iepoerimkua A.B., O011ecTBO ¢ OrpaHUYEHHOM
0TBEeTCTBEHHOCTHIO « IPODAY»; AximonepHoe o01ecTBo «M3maTenscTBo
«IIpocsemienne

» ®usuka, 8 knacc/ [lepwsimkua A.B., O611ecTBO C OTpaHUYECHHOU
0TBEeTCTBEHHOCTHIO « IPODAY»; AximonepHoe o01iecTBo «M3maTenscTBo
«IIpocBenienuey» * ®usnka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O6mectBo
C OTPaHUYEHHOM OTBETCTBEHHOCTHIO «JIPODA»; AKIIMOHEPHOE OOIIECTBO

«M3nmarensctBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA



®usuka. [lepeimkun U.M.-Banos A.W. (7 - 9). Metoaudeckoe mocodue
®dusuka.7 kiacc. Mertonuueckoe nocodue k yueonuky A.B. Ilepbiniknuna
®dusuka. 8 knacc. Metoauueckoe nocobue k yueOHuky A.B. [leppikuna
®dusuka.9 kiacc. Metonnueckoe nocodue k yueOHuky A.B. Ilepbimkuna, E.M.

I'yrHuka

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/subject/28/7/ https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/9/ https://videouroki.net/video/my-class/
https://www.yaklass.ru/p/fizika/7-klass https://www.yaklass.ru/p/fizika/8-klass

https://www.yaklass.ru/p/fizika/9-klass






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 229723484149701461558283897186772312471353484421
Bnapgeney NesuwHa Okcada BnagumuposHa

OedcTevTened C 27.11.2024 no 27.11.2025



http://www.tcpdf.org

		2025-10-31T16:10:40+0500




