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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIEero ooOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueid mporpaMMbl BOCIUTAHUS U
Konnenuuu npenojgaBanust yueoHoro npeamera «Duznkay.

Conepxanne mporpaMmbl MO (U3MKE HAmMpaBlieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAlOIUXCS W OpPraHU3alUI0 H3YYCHUS
Gbu3MKM Ha NESITeIbHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUCHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'O O0IIIETO 00pa30BaHMS.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaraeT IpUMEPHYIO MOCIeA0BaTEILHOCTh
W3YUYCHUS] T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJIEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJbI0 OKa3aHHUS METOJUYECKOU
MIOMOIIM YUYUTEIIO B CO3/JaHUM paboyeil mporpaMMsbl 10 y4eOHOMY MIPEMETY.

dusnka SABISIETCS CUCTEMOOOPa3yIOIIMM IS  €CTECTBEHHO-HAay4YHBIX
y4e€OHBIX TIPEIMETOB, MOCKOJIBKY (PM3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOrHel, acTpoHOMHEH U (PU3HUIECKOU
reorpadueif, BHOCUT BKJIAJl B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHDA,
IpeloCTaBiIsieT HauOoJee sCHble O00pas3lbl MPUMEHEHHS HAyYHOTO METoJa
MO3HAHUS, TO €CTh CIIOCO0A MOTYyUYEHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro oOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHON TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢uzukun Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIEAYIOUIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATD SIBICHHUS;

e OIICHMBATh U TOHUMATh OCOOEHHOCTH HayYHOTO HUCCIIEIOBAHMUS;

e UHTEPIPETUPOBATH TAHHBIC U UCIIOJIb30BaTh Hay4HbIC
JI0KA3aTeNbCTBA JIJIsl TIOTyYEeHUS BBIBOJIOB.

lenu wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoii @exaepauuu, pearnu3yrOMHUX
OCHOBHBIC  00IIe00pa3oBaTeIbHBIE TPOTPAMMBI, YTBEPKACHHOW pEIICHUEM



Komnernn MunucrepcrBa npocsemienns Poccuiickoit deneparuu (IpoTOKOI OT 3
nekadbps 2019 r. Ne [IK-4BH).

Heau uzyyenus pusnku:

e IPHOOPETCHUE WHTEpPECa M CTPEMJICHUS OOyYaroIHUXCI K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTUE WX HHTEIUVICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEACTABICHUN O HAYYHOM METOJI€ MO3HaHUS U (PopMHUpOBaHHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

o (hOPMHUPOBAHNE HAYYHOTO MUPOBO33PEHUS KAaK Pe3yJbTaTa U3yYCHHS OCHOB
CTpOeHHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e GOpMHUPOBAHUE TMPEJACTABICHUN O podu (GU3UKK ISl PA3BUTUS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

e Pa3BUTHE  TPEJICTABICHUA O  BO3MOXHBIX  cdepax  Oyaymien
po¢eCCHOHAIILHON JIeSITCIFHOCTH, CBSI3aHHOM C (DM3UKOM, TOJTOTOBKA K
JanbHeIeMy 00y4eHHUIO B 5TOM HalPaBJICHUH.

JlocTikeHrue 3TUX LieNied mporpamMMmbl Mo (U3MKE Ha YpOBHE OCHOBHOTO

o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a1a4.:

e IPUOOpPETCHUE 3HAHWUH O  JUCKPETHOM CTPOCHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX;

e IPUOOPETCHUE YMEHUW ONMHUCHIBATH M OOBACHITH (PU3NUYECKHUE SIBIICHUS C
WCITIOJIb30BAHUEM TTOJTYICHHBIX 3HAHHM;

e OCBOGHHE METOJIOB PEIICHUS MPOCTEHIIUX pacu€THBIX 3a7ady C
UCIIOJIb30BAaHUEM bu3nuecKux MOJIeTIeH, TBOPYECKUX u
PAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHC YMEHUU HAOJIOAATh MPUPOJHBIC SBJICHUS W BBITIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M IKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE TPUEMOB PabOTHI ¢ MHGpOpMaIHel (HU3UIECKOTO COAEpHKaHUS,
BKJIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATH3 U
KPUTHYECKOE OIICHHBAaHUE WH(OPMAITUH;

e 3HAKOMCTBO €O chepamu podhecCHOHATHEHON AeATETFHOCTH, CBI3aHHBIMU C
bu3NKO, W  COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH  Ha
JTOCTIKEHUSX (PU3NUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO
oOpa3zoBanus oTBoAUTCsS 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Heelno), B 8
kiacce — 68 wacoB (2 waca B Hegemo), B 9 kiracce — 102 vaca (3 gaca B Henelo).

[Ipeasaraemelii B mporpamMme 1o (U3MKe MepeyeHb JadopaTOpHBIX paboT U
ONBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JIEJAeT BIOOp MPOBEACHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEU
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYJIapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



OIIMCAHME MATEPUAJIbBHO-TEXHUUYECKOM BA3BI IIEHTPA
«TOYKA POCTA», UCHHOJB3YEMOI'O J1JIsA PEAJIM3ALIUA
OBPA3OBATEJILHON TPOT'PAMMBI B PAMKAX ITPENIOJIABAHUSA
OU3UKU

CoBpeMEHHbIE 3KCHEPUMEHTAIBHBIE HCCIEIO0BAaHUSA N0 (DU3UKE U YXKE TPYAHO
OpeACTaBUTh 0€3 MCHOJb30BAHMS HE TOJBKO AaHAJIOrOBBIX, HO W IHU(POBBIX
U3MEPUTEIIBHBIX npuOOpoB. B denepanbHOM I'ocynapctBeHHOM
O6pazoBatenbHoM  Cranpapre (PI'OC) mpomucaHo, UYTO  OJHUM U3
YHUBEPCAIbHBIX YUCOHBIX NEHCTBUIA, TPUOOPETAEMBIX YUAIIUMHUCS, JTOJKHO CTaTh
YMEHUE «IPOBENCHHS ONBITOB, IPOCTBIX SKCHEPUMEHTAIBHBIX HCCIEI0BAHUM,
OPSIMBIX U KOCBEHHBIX M3MEPEHMI C MCIOJB30BAHWEM AHAJIOTOBBIX U IH(PPOBBIX
U3MEPUTEIBHBIX TPUOOPOBY.

B npouiecce hopMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN yUeHUK 00ydaercs
IPEICTaBISATh HHDOPMALIHIO 00 UCCIETIOBAaHUU B UETHIPEX BUIAX:

B BepOaJIbHOM: OMHUCHIBATH HKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb
AKCIIEpUMEHTA, ((JUKCUPOBATH BHUMAHUE HA U3MEPSEMbIX BEIIMUYMHAX,
TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aIIOJIHATH TAaOJUIbI JAHHBIX, JE€KALIUX B OCHOBE IOCTPOEHUS
rpaduKoB (IIpU 3TOM y yHallluXCsl BOSHUKAET MEPBUYHOE MPECTABICHUE O
MaciTabax BeITU4uH);

B Ipa)ueCcKOM: CTPOUTh TpaUKU 1O TaAOIUYHBIM JaHHBIM, YTO JAET
BO3MOXHOCTb MEPEX0/1a K BBIJIBUKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEX]ly BEJIMYMHAMMU (IIPU 3TOM YUMUTENb I0KA3bIBAET IPEUMYIIECTBO B
BU3yaIM3alMH 3aBUCUMOCTEN MEX]ly BEJIMYMHAMMU, HATJIIJHOCTh U
MHOT'OMEPHOCTb )

B BHJIE MAaTEMAaTUYECKUX YPAaBHEHUII: 1aBaTh MAaTEMAaTUYECKOE ONKUCAHNE
B3aMMOCBSI3H BEIIMYMH, MaTEMaTHICCKOE 0000IICHNE.

Bce »o10 peamusyercs B xone okcrutyarauud LudpoBoit  (yueHmMueckoil)
naboparopun (LIJI),B cocrosimas w3 OporpaMMHO-alIapaTHOTO KOMIUIEKCA U
JaTYNKOBask CUCTEMa — KOMILJIEKT Y4€OHOTro 000py10BaHus, BKIOYAOIINMA



Hudposoit MmynbTuaaTINK HGU3NIECKUN TTPEAHAZHAYCH IS
KOJIMYECTBEHHBIX U3MEPEHUN B IEMOHCTPAIIMOHHBIX U TA00OPATOPHBIX
AKCIIEPUMEHTAX B COCTaBE THUIMOBOTO KaOMHETa (PU3UKHU CPEITHEH IITKOJIBI.
MynbTHAAaTYUK 110 GU3UKE OTHOBPEMEHHO MOXKET U3MEPSITH IIECTh
napaMeTpoB: a0COIMIOTHOE JABJICHHE, MHAYKIIMIO MATHUTHOTO TOJIA,
HaNPsHKCHHUE, TOK, YCKOPEHHUE H CKOPOCTh M3MEHEHHSI YTJIa IIOBOPOTA T10
TpPEeM KOOpJIUHATAM U TEMIIEPATypy



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAIONIEro Mupa.

®dusnka — Hayka o mnpupone. fABneHus npupoibl. PHU3NYECKUE SABICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3Mmepenue Qusnyueckux BenuyuH. DPuznyeckue
npubopsl. [TorpemHocts u3mepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢wusuka u jApyrve ecTecTBEHHble HAyKdM H3Y4YaloT MPUPOY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIIOJCHHE, MOCTaHOBKA HAy4YHOI'O
BOMpPOCA, BbIIB)KEHUE TUIIOTE3, IKCIIEPUMEHT I10 MPOBEPKE THIOTE3, OOBSICHEHHE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCKUX SBJICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHM4YeCKHE, TEIUIOBBIE, JJIEKTPUYECKWE, MArHUTHBIE, CBETOBbIC
SIBJICHHSL.

2. dusuyeckue NMpuOOPHI U MpoIeaypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U
1M (ppOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHHe LEHBI AEIEHUS IIKAJIbl H3MEPUTEIBHOTO MPUOOpa.

N3mepenue paccTossHuiM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenne pa3MepoB MajbIX TEI.

N3mepenne temmepaTypbl NMpU TMOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATypBbl.

6. IIpoBenenue uccnenoBaHus MO IPOBEPKE T'MIOTE3BI: NAIBHOCTH IOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
yCKa.

Pa3nen 2. [lepBoHayanbHble CBeIeHHs 0 CTPOEHHH BelllecTBA.

Crpoenue BemiecTBa: aTrOMbl W MOJIEKYJbl, HUX pa3Mepbl. OINbITHI,

JOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne dactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHSI YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBkeHue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ia30B, KUIKOCTEH M TBEPIBIX
(KkpucTaminieckux) Teia. B3anMocCBsi3b MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO JIBMKCHHUSI.
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2. Hab6monenue nuddysun.
3. HaGOnionenue  siBieHUN,  OOBACHSIOUIMXCS ~ TMPUTSHKEHUEM — WIU
OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psaoB (C  HUCIOJIb30BAaHUEM

dboTorpadmii).

2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Paznen 3. JIBu:keHHne U B3anMOAeHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOPOCTh NP HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHHU JIBUKEHUSI.

SBnenue wHepruu. 3aKOH WHEpUMHU. B3anMoneicTBuUE Ten Kak MNpPUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InmoTHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00BéMa BellecTBa.

Cuia kak xapakTepucTuka B3aumozehcTBus Tei. Cuila ynpyroctTd M 3aKoH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIA
TsokecTd. Chlla TSKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHnue
CWJI, HANPABJIEHHBIX MO OJHOW HpsiMoM. PaBHoneicTBytomas cuil. Cuiia TpeHusl.
TpeHue CKoJIbKEeHUS U TpeHUE NOKos. TpeHne B MpUpoje U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCcTH MPSAMOJIUHENHOTO ABUKEHHS.

Halnronenue siBneHus nHepIuu.

Habntonenue nusmMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUM TEIL.

CpaBHeHUE Macc 10 B3aUMOJAECHCTBUIO TE.

CroxeHue cuil, HalpaBJICHHBIX 110 OJHOU MPSAMOW.

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABMIKEHMUs (IIapyKa B XKHUIKOCTH,
MOJIEJH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpezneneHue cpelHeil CKOPOCTH CKOJIbKEHHUS Opycka WM IIapuKa IO
HaKJIOHHOM IUIOCKOCTH.
OrnpeneneHre mI0THOCTU TBEPIAOTO TENA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTskeHus (nedopmarin)
MPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, )KMIAKOCTEH M ra3oB.
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Hanenue. CriocoObl yMEHBIIICHUSI U YBETTUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHUs raza oT o0bEma, TemrepaTypsl. llepemaua naBneHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmarnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHBI. ['mapocratuueckuit
napanokc. Coobmaromuecs: cocyapl. [ mupaBiuyeckne MexaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBl CyliecTBOBaHUS
Bo3aAylHON oOonouku 3emuu. Onbit Toppuuenu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0 JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [Inapanue ten. BozayxomiaBanue.

Jemoncmpayuu.

o o~ w b e

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATypPHhI.

Ilepemaya naBineHUst )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocy/abl.

['mppasnuueckui npecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAKOUIEH CHJIBI OT 00BEMa NOTPYKEHHOM YacTu
T€Ja Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBre muaBaHus TEJ: IUIABAaHWE WIM MOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie padoomot u onvimol.

1.

WccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa OTPYKEHHOHN B
XKUJKOCTh YaCTH TEJA.

OmnpeneneHue  BBITAJKUBAIOIIEH  CHJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

[IpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, IEMCTBYIOLIEH HA TEIO
B KUJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUJKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
ONpeIeNICHHE €€ TPy30M0AbEMHOCTH.

Pa3znen 5. PaGora u MomHoCTh. DHEPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: phluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W NOTEHUHAIBbHAs DHEPIHUS.
[IpeBpaienre oAHOTO BUAA MEXaHUYECKOM SHEPIUH B APYrOoi. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenve pabOTHI CUJIIBI TPEHUS IPU PABHOMEPHOM JABIXKCHUHU Tela

110 TOPU30HTAILHOU ITOBEPXHOCTH.
2. HccnenoBaHue ycaoBUK PaBHOBECHS phlUara.
3. Uzmepenue KIIJI HaKIIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUU.
8 KJIACC

Pa3nes 6. TenJioBble siBJIEHUS.

OCHOBHBIE TIOJOKEHHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mogaenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue n amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPJIBIX TEJl HA OCHOBE TIOJIOKEHUU MOJEKYISIPHO--KUHETUYECKON TEOPUH.
CmauuBaHNe U KallWUISIPHBIE SIBJICHUS. TemioBoe pacliupeHne U CHKaTHeE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEW OSHEpPTUU:
Terionepeaada 51 COBEpLICHNE paboTHI. Bunpr TEIUIONEepeayn:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuyectBo TemnoTel. YenbHas TEMIOEMKOCTh BEIECTBA. TeMaoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHME KPUCTAJUIMYECKMX BELIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnmenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KWUIIEHHS OT aTrMochepHOro
JABJICHMUS.

BrnaxnocTs BO3ayXa.

DHeprus TOILIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TemmoBeix aurareneid KIIJ[ TermoBoro aBurarens.
TerutoBble IBUTaTENIN U 3aIIUTA OKPYKAOUIECH CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKCHHS.
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Habmonenune nuddysun.

Habmronenue siBieHU cMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUI.
Habntonenue TeniaioBoro pacuimpeHus Ted.

N3MeHnenune naBieHus ra3za npu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuia u3MepeHHs TEMITEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOTHI.

Harpepanue npu coBepiieHur padOThl BHEIIIHUMU CHUJIAMH.

. CpaBHEHME TEIIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.

. Habnronenue xurenus.

. Habnrogenune noctosiHCTBa TeMIlepaTyphl pH MJIaBICHUU.
13.

Mojenu TeIUIoOBEIX JIBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBHS CHII MOJICKYJISIPHOTO TTPUTSIKCHUSI.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WM caxapa.
OnpITel MO HAOJMIOEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBieHUs BO3yXa B OaJUIOHE IITPUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJEHHS BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJI0OMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKE OT TeMIIEPaTypBhl.

HaGntonenne u3MeHeHUsT BHYTPEHHEW »SHEpruu Tella B pe3yibTare
TeruIonepeaauu U padoThl BHEITHUX CHJL.

WccnenoBanue sBJIEHHUS TEIJIOOOMEHAa MPU CMEIIMBAHUM XOJIOAHOW U
ropsi4eu BOJBI.

OnpeneneHrne  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHONO BOAOW  MpHU
TEMI000MEHE C HArPEThIM METAIITUYECKUM HTUITUHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca uCIapeHus.

OmnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Omnpenenenre yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. daekTpuyecKue U MATHUTHbIE SIBJICHUSI.

OnekTpuzaums Teil. J[Ba poaa dIEKTpUYECKUX 3apsioB. BzaummopeicTBue
3apsoKeHHBIX  Tesl.  3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTMYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKY TEJIaMH).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro mnosist. I[lpuHuun
CYNEPIIO3UILINH PIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JUDJIEKTPUKU. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKHM TOK. YCJIOBHSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
HMcTOYHUKM TMOCTOSHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIECKTPUUSCKUN TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHUBIICHHE BemiecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe HW mapayuielbHOE  COCIMHEHHE
MIPOBOTHUKOB.

Pabora u MOITHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LN U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IlocTtossnable  MarHuThl.  B3aummojelicTBHE  IIOCTOSIHHBIX ~ MarHHUTOB.
MarsauTtHoe 1oJjie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUCHHUE IS JKM3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe ToJ€  AJIEKTpUYECKoro Toka. I[IpuMeneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DJNIeKTPOJIBUTaTENIb IOCTOSSHHOTO TOKa. lcronb30BaHuE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHUE 2JIEKTPOMArHUTHOM MHAYKUMM. [TpaBuiio Jlenna.
DIIEKTPOTEeHEePaTOoP. Crnoco0bl MTOJTyYEHHUS ANEKTPUYECKOU DHEPI'UHU.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMS Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICUCTBHUE 3apSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE JIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXpAaHEHUSI JIEKTPUUECKHUX 3aPsJI0B.

IIpoBOAHUKY U JUAJECKTPUKH.

MoienupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJISI.

M CcTOYHMKH MOCTOSIHHOTO TOKA.
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JIeHicTBUSA DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKUJKOCTH.
. ["a30BBbIi1 pa3ps.
. I3mepenune cuipl Toka aMIepMETPOM.
. I3MepeHne 2IeKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. PeocTat 1 marazud conpoTUBIICHUM.
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. BzanmoencTBue mocTOSHHBIX MAarHUTOB.
. MonienupoBaHre HEBO3MOXKHOCTH Pa3/ICICHUS TTOJI0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe noJje ToKa. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIVH.

Omnbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel TO HAOMIOACHUIO DJEKTpU3AlMM Ted MHIYKIMEeW U Mpu
CONIPUKOCHOBEHUH.

HUccnenoBanne nEeUCTBUS DJIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JIADIICKTPUKMU.

COopka u npoBepka pabOoThI JIEKTPUYECKON LEMU MOCTOSTHHOTO TOKA.
N3Mmepenne u perympoBaHue CUIIbl TOKA.

N3mepeHne u peryimpoBaHue HAIPSIKEHHUS.

HccenenoBanre 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO 4YEpPE3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHMOCTb AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAN ITONEPEYHOTO
CeYeHUs1 U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSXKEHUW IPU  IOCIEN0BATEIBHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia s CWIbl TOKa MPU MAPAIIETBHOM COCIWHEHUHU
PE3UCTOPOB.

Onpenenenne pabOTHI EKTPUUECKOT0 TOKA, UIYIEr0 4epe3 Pe3ucTop.
OnpeneneHre MOUIHOCTH AJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHrne MarHuTHOrO TMOJisI TOCTOSHHBIX ~ MAarHUTOB TIPU  HX
00BEIMHEHUH U Pa3/CIICHUN.

HccnenoBanue neMCTBHS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OObITBI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJIECHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HalpaBJEHUS TOKa B
KaTyIIIKE.

18. M3yueHue nercTBUSI MArHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue u u3yyeHue padoThl 3JEKTPOJBUTATEIS.

20. U3mepenue KIIJI snekTpoaBuraTelibHOM YCTaHOBKH.

21. OnbITBl IO  MCCIEIOBAHUIO SIBICHUSI JJICKTPOMATHUTHOW WHIYKIWH:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HAMNpPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. Cucrema oOTcuéTa.
OTHOCUTENIBHOCTh MEXAaHMYECKOI0 JBUKEHHS. PaBHOMEpHOE NPSMOIMHENWHOE
nBkeHue. HepaBHOMEpHOE NpsiMONMHENHOE IBH>KEHUE. CpelHsst U MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOIMHEHHOe naBMkeHue. (CBoOoaHOE
nagenue. OnbiThl ["anumes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JlunerHas v yriioBast CKOpocTu. LIeHTpocTpeMuTEIbHOE YCKOPEHUE.

[Iepssii 3ak0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IprHIMI CynepnO3ULIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, Chila
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cwia TsSKEeCTH M 3aKOH BCEMHPHOTO TATOTEHHUSA. YCKOpPEHHUE CBOOOIHOTO
nageHus. JBwxenne mianer Bokpyr Comnna. IlepBas kocmumyeckass CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsixecTu.

Nmnynec tenma. M3menenne nmnyisbea. Mnynbe cwiibl. 3aKOH COXpPaHEHMS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWi TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIIManbHasE YHEPrusl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTrUs CxKaTOM NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
DHEPTUH.

Jemoncmpayuu.

1. HaGnrogeHue MexaHMYeCKOro JBUXKEHHUS Teja OTHOCUTENIBHO Pa3HBIX Tel

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

CpaBHeHue TyTed M TPACKTOPUM JBHKEHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

M3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO IBU>KEHUSL.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnroienue ABMKEHUS TeNa MO OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTbh YCKOpPEHHUS Tela OT MAcChl T€Jla W JACHCTBYIOIIEH HAa HEro
CUJIBI.

Ha6utoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUN TEJL.

M3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKEHUH.

[Iepemaua nMmIynbca npy B3anMOJEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYIOM B3aUMOAECHCTBUU.
Halntonenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU IPU CBOOOAHOM I1aJIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUH NPU JBUKEHUU Tena Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS MIAPUKA WA TETIEKKU.

OnpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUSl Tela TPH PAaBHOYCKOPSCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanune 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHM 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJTUHAKOBEI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHUSI.

Omnpenenenre ko3 PUIIMEHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBVIKEHUU TeEJa
110 TOPU3OHTAIILHON TTOBEPXHOCTH.



10. OmpeenieHne  pabOTHl  CHUJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTy1a. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpainenue
SHEPIruu MpH KoJaeOaTeIbHOM JIBUKCHUH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — kKojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYecKux BOJH. [IpomonbHbie W
nonepevyHblie BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MudpaszByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue kojieOaHWi Tea IMOA AEHCTBHEM CHJIBI TSHKECTH M CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Habmoienue BeIHYKIEHHBIX KOJI€OaHUI U pe30HAHCA.
Pacnpoctpanenue npo10bHBIX U MONEPEYHBbIX BOJH (Ha MOJIEIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30OHAHC.
Jlabopamopnuie pabomul u onvimol.
1. OmpezneneHne 4YacTOTbl M Iepuoja KOJEOaHM MaTeMaTH4ecKOro
MasTHUKA.
Omnpenenenre 4acTOThI M Miepuoja KoyieOaHui Mpy>KUHHOTO MasgTHHUKA.
HccnenoBanue 3aBUCMMOCTH Mepuoja KojieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT IJTMHBI HUTH.
4. VccnemoBaHue 3aBUCHUMOCTH MEepUoaa KOIeOaHW IPYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepuoAa KojeOaHUM rpysa, MOJBEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  TIEpHOJa  KoJieOaHUM
NPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. VI3MepeHue yckopeHust CBOOOHOIO MaJICHUS.

Pa3znen 10. DiekTpoMarHuTHoe noJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
AJIIEKTPOMArHuTHhIX BOJH. Illkana »ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpomarauTHas npupozga csera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoiiHOBBIE CBOICTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIJIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJIEHHUS.

JlyueBas  momenp  cBera.  Mcrounuku — cBeta.  I[IpsmonuHeiHoe
pacnpoctpaHeHue ceera. 3atMenust Connua u Jlynel. Otpaxenue ceta. [Lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpaK€HHE cCBeTa. lcrnonp30BaHME TIOJIHOTO BHYTPEHHEIO OTPaKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm myweit B numH3e. Onrtuyeckas cucrema (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrThyeckas cucrteMa. bim3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmekTp. OmbiTel HptoroHa. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmyuyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUH CBETOBO/I.

Xox ydeil B coOuparonieil JInH3e.

XoJ1 Ty4er B pacCEUBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHUid ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.
10. Mopaens ri1asa.

11. Paznosxenue 6emoro cBera B CIEKTP.
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12. [lomy4yenue 6e10T0 CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPa)K€HUS CBETOBOTO Jyda OT yIJia
naJIeHuUs.
N3yuenne xapakTepuCTUK N300paKeHUS MTPEAMETa B TUIOCKOM 3epKalie.
Uccnenoanue 3aBUCUMOCTH yTiia MIPEJIOMIICHHS] CBETOBOIO Jiyda OT yria
naJieHus] Ha TPAHUIIE «BO3IYX—CTEKIIO».



[Tonydenue nzo0pakeHU ¢ TOMOIILI0 COOUPAIOIIICH JIMH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMSI M ONTUYECKON CHIIbI coOMparolen
JIUH3BI.

OMnBITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnBITEl MO BOCTIPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIONEHUU UYepes
[IBETOBbIC (DUIIBTPHI.

Pa3znea 12. KBanToBbBI€ SIBJIEHHSI.

Omneitel Pe3epdopna u muianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- U ramma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. HykiioHHas wmoxaenb atomHoro sazapa. MW3otonsl. PaanoakTuBHBIE
npespaienus. [lepuoa nomypacnaga aTOMHBIX sziep.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAIOBOIO M MACCOBOI'O YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3b Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku sneprun ConHIa U 3BE3I.

AnepHas sHepreruka. JleMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHH Ha IKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

CnexTpbl U3Ty4eHUS U MOTJIOIEHUS.

CrekTpbl pa3InvyHbIX ra3oB.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3ZHPYIOUX U3ITYyYEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGmroneHue CIIONIHBIX U JTMHEHYATHIX CTICKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTHULIBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. HM3Mmepenue painoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-00001IAOINMH MOAYIb.

[ToBTOpHTENBEHO--0000AIOIMI MOAYJIb IPEAHA3HAYEH AJI1 CHCTEeMaTU3aluu
U 0000IIeHUS  TMPEIMETHOTO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
PUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKE /IS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aM€Hy 10 (Qu3uke s o0ydaromuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMerT.

[Ipu u3ydyeHUn JAHHOTO MOMAYJSL PEaTU3YIOTCAd U CUCTEMATU3UPYIOTCS] BUJIBI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYMBAETCS JOCTUKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHas! TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS

© g~ D



SBJICHUM TPUPOIBl M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBICHATH (PU3NUECKHE
ABJICHUS, TPUMEHAS TMOJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHUMNIMATBEHO AEATENBHOCTHBIA XapaKTEP MAHHOTO pasjesia pean3yeTcs
3a CcU€Tr TOro, 4To OOydYarolluMecs BBINOJHSIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJIyYCHHBIX 3HAHUM pacro3HaBaThb M HAyYHO OOBICHATH
dbu3uYecKue SBICHUS B OKPY KaroLel MPUPOJIC U MOBCEAHEBHOM KU3HU;

UCIIOIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YUCIIe I POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboOJee BaXKHBIX JIOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, TPAKTUUECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX WM3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUAA

N3ydenne ¢u3uKU HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHHs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yiabTaTOB.

B pesynbTare uzydyeHus Gu3MKu Ha YpPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyyarorerocss OyayT copMUpOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B
JaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS:

— NIPOSIBJICHHE UHTEpECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOMN
buznyecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) TPaKAAHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAUMMBIX
U OITHUYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JNOCTUKEHUHN PU3UKY;

— OCO3HaHUE BAXXHOCTH MOPAJIbHO--dTUYECKUX NPHUHILMIIOB B JEATEIBHOCTH
YUY€HOT0;

3) 3cTeTHYECKOT0 BOCIIUTAHUS:

— BOCIIPUATUE 3CTETUUYECKUX KauyecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHMSA:

— OCO3HaHUE IICHHOCTH (PU3NYECKOM HAayKW KaK MOIIHOIO HHCTPYMEHTa
ITO3HAHUSA MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTAaBISAIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAy4HOW JHO0O3HATENIBHOCTH, MHTEpPECAa K MCCIIEI0BATEIbCKON
JEATENbHOCTH;

5) <¢opmupoBaHusT  KYJAbTYpPbI  3A0pPOBbSI W  3MOIMOHAILHOIO
OJ1aronoJry4ms:

— OCO3HAaHHME LIEHHOCTH Oe30macHoro o6paza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NPaBWJI OE€30MAaCHOTO TOBEACHHS Ha
TpaHCIOpPTE, Ha J0pOrax, C AIEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAIIHUX YCIJIOBHSIX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEQIIEKCHH, IMPHU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYyroro YelaoBeKa;

6) Tpy10BOT0 BOCTIMTAHUSI:

— AKTUBHOE y4YacTHE B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNpbHOM  OpraHM3aluu, Topoja, Kpass) TEXHOJOIMUECKOH U



COLMAJIbHON HANpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUUECKUX
3HAHUM;

e — UHTEpEC K NPAKTUYECKOMY U3YUYEHHIO NPOECCHil, CBA3aHHBIX C (PU3UKOIL;

e 7)3K0JOTrNYECKOTr0 BOCIIUTAHUS:

e — OpHEHTalUd Ha NMpUMEHEeHHE (U3MUYECKUX 3HAHMM JJI1 peuieHHs 3a1ad B
00JaCTH OKpY’Kalollel cpenabl, IJIaHUPOBAHMS IOCTYNKOB U OLEHKH HX
BO3MO>KHBIX ITOCHEACTBUAN I OKPYKAIOIIEH CPE.IbI;

e — OCO3HaHME TJI00ANTBHOTO XapaKTepa SKOJIOTMUYECKUX MpoOJieM U MyTell ux
pEIIeHNS,;

o 8) amanTanum K H3MEHSIOIIUMCH YCJIOBHSIM CONUAJIBLHOH W TPHPOIHOI
cpeasl:

e — MOTPEOHOCTh BO B3aWMOJCHCTBUU IIPU BBIIOJHEHUH WCCIEIOBAaHUN U
MPOEKTOB (PU3MYECKON HANpPaBICHHOCTHU, OTKPBITOCTH OIBITY M 3HAHUIM
APYTHX,

e — TIIOBBIIICHWE YPOBHS CBOE€M KOMIIETEHTHOCTHM 4Y€pe3 IPAKTHYECKYIO
NEATENbHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHNN HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATH
UJIeH, TOHSTHS, TUIIOTE3bI O GUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e — oco3HaHHE ne(PUINUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 001acTH
busuKy;

e — IUIAHUPOBAHHME CBOErO PAa3BUTHUs B MNPUOOPETEHUH HOBBIX (PUIMUYECKHUX
3HAHM;

e — CTpEMJICHHE aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYKAIOUIYI0 Cpeny,
BO3MO>KHBIX INI00AJIBHBIX MOCIEICTBUN.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpamMMmbl M0 (U3MKE Ha ypPOBHE OCHOBHOTO
oOrmiero oOpa3oBanus y obyudaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOUIIE T03HAaBATEIbHbIC YHUBEPCAIbHbBIC YUEOHbIE 1eUCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCaJbHble  y4eOHBbIE  JCWCTBUS,  PEryJIATHBHBIC
yYHHUBEpCaIbHbIC yueOHbIE TCHCTBUS.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jiornueckue AeiicTBUA:



e BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIC MPU3HAKA OOBEKTOB
(s1BNIEHUN);

e YCTAHABJIMBATh CYIICCTBEHHBIM MpPH3HAK KIAaCCHU(UKAIIMU, OCHOBAHUS IS
000011IEHHs U CPAaBHEHHS,

e BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIIOICHUSAX, OTHOCSAIINXCS K (PU3NIESCKUM SIBIICHUSIM;

e BEISIBJISATh TIPUYMHHO--CJICJCTBEHHBIC CBSI3W TIPU HW3YYCHUH (PH3NICCKUX
SIBIICHUIA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCIOJb30BAaHUEM JCTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh TUIIOTE3B O B3aUMOCBS3SIX
(U3UYECKHUX BEIIMYHH,

 CAMOCTOSITENIFHO BBIOMPATH CIIOCOO perieHus y4eOHOW Qu3nvecKkoi 3a1adu
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHusi, BbIOOp Haubonee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKue 1eMCTBUA:

e UCIIOJI30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;

e IPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIIOKHBIH
(GU3HYECKUI DKCIEPUMEHT, HEOOIbIIOE HCCIAEAOBAHUE (PU3UYECKOTrO
SIBJICHUIS;

e OIICHMBATh HAa TMPUMEHHUMOCTb H  JOCTOBEPHOCTh  HWH(MOpPMAIIHIO,
MOJTyYEHHYIO B XOJI€ UCCIICIOBAHMS MU SKCIICPUMEHTA,;

e CAMOCTOSITENILHO (POPMYJHUPOBATH OOOOIIEHUSI U BBIBOJABI IO pe3yJibTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,;

e IPOTHO3UPOBATh  BO3MOXXHOE  JaJlbHEWIIee  pa3BUTHE  (PUINUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEATOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pab6ora ¢ unpopmaumeii:

e IPUMEHSTh Pa3IUYHBIC METOJbI, MHCTPYMEHTHI W 3alPOCHI TIPH TIOUCKE U
otbope mHGOPMAIMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOMH
buznyecKoii 3a1auu;

e AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(MOPMAIIHIO
Pa3IUYHBIX BUOB U (GOPM MPEACTABICHUS;

e CAMOCTOSATENILHO  BBIOMpATh ONTHUMANbHYIO  (opMy  TpeAcTaBICHUS
uHQoOpMaIMl W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKON U MX KOMOMHAIIUSMH.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIe YUeOHbIE NelCTBHS:

eB X07€ OOCYXJIEHHUsS Y4yeOHOro MaTepuayia, pe3yJbTaToB JIa0OPATOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00OCYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHUE 33/Jaud U MOJAJEpKAHUE
OJ1arokenaTeNbHOCTU OOIIEHNUS;



e COIIOCTABJIATh CBOU CYKJIEHUS C CY)KJIEHUSMU IPYIMX YYaCTHUKOB JIMAJOra,
0OHapyXUBaTh pPa3IMUME U CXOJCTBO MO3UIUH;

e BEIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o MyOIMYHO TPEACTABIATH PE3YIbTATHl BBHIMOTHEHHOTO (DU3UYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

e IOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U WHANBUIYATbHON
paboThI pU PEIICHUH KOHKPETHOM (PU3nyYecKor mpoOiembl;

e IPUHUMATH 1T COBMECTHOU EATEIHbHOCTH, OPTraHU30BBIBAThH JCHCTBUS O
e€ JOCTHKEHHUIO: paclpelesTh poJid, OOCYXIaThb MpOLECChl H
pe3yibTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHUST HECKOIBKUX JIFOCH;

e BBITIOJIHATH CBOIO YacThb PabOThI, JIOCTUTAsl KaYECTBEHHOI'O pe3yJsbTara 1o
CBOEMY HANpaBICHUIO M KOOPIWHUPYS CBOM JCHCTBHS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

e OLICHMBATh KAadyeCTBO CBOET0 BKJIaJa B OOMIMIA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

PerJIHTHBHbIe YHUBEPCAJIBHBLIC yqeﬁmﬂe I[eﬁCTBHH

Camoopranusanus:

e BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOIIUX IS
perieHus PU3NIeCKuX 3HAHUM;

e ODUEHTHPOBATbCA B  PA3IWYHBIX  IOAXOJAX  IPHUHATHSA  pELICHUM
(MHOUBUYaJIbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pEIICHUH
rpynmoi);

¢ CAMOCTOSITENIFHO COCTABIIATh QJITOPUTM pEIIeHUs (HU3NYECKON 3a1adul WiIH
IUTaHa MCCIEOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MPEAJIaraéMble BApUaHThl PEIICHUH;

e JIeJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

e 1aBaTh AJICKBATHYIO OLEHKY CUTYyalluy U Npeyiararh IjaH €€ HU3MEHEHHS;

¢ OOBSCHATH ~ NPUYUHBI  JOCTWXKEHUS  (HEIOCTHIXKEHHUs)  PEe3yJIbTaToOB
NEeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

e BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJE B XOJ BBINOJIHEHUS
(U3HYECKOr0 HUCCIENOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBIIUXCA CUTYyallMil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYJHOCTEH;

e OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBUSIM;

e CTaBUTh CEOsI Ha MECTO APYroro 4eloBeKa B XOJI€ Clopa UM IUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;



e IPU3HABATH CBOE MPABO HA OIMMUOKY MPHU PEHICHUH (HU3UIECKUX 3a]1a4 WIH B
YTBEPKACHUAX Ha HAYYHbIE TEMbI U TAKOE K€ IPABO APYToro.

INPEAMETHBIE PE3YJIBTATBI

K xoHily o0ydenust B / KJjacce IpeIMETHbIE Pe3yabTaThl HA 0230BOM yPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUN:

e UCIIOJIb30BATh MOHATHUA: HU3HUECKUE U XUMUUYECKHE SIBJICHUS, HAOI0/IeHNE,
HKCIIEPUMEHT, MOJIENb, TUINOTE3a, SAUHUIBI (PU3UUYECKUX BEIUYUH, aTOM,
MOJIEKyJla, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE,
razoo0pa3Hoe), MeXaHUYeCKoe JIBUKEHUE (PABHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOpPHsI, PABHOACUCTBYIONIAs cuja, Aehopmarius
(ympyras, macTudeckas), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuuatTh sBJeHUS (qudQy3us, TEMIOBOE IBMKCHUE YaCTHI[ BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEPLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OChIO
BpalllcHUsI, Tepeaada [AaBji€HUs TBEPABIMH TEJNaMH, XUIKOCTSIMU U
razamy, armMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [pPEeBpaIICHUsS
MEXaHUYECKON SHEpPruu) MO ONHCAHUI0 HUX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIHNX JAaHHOE (PU3UUECKOE SIBJICHUE;

e PacTiO3HABaTh  MPOSBICHUE  W3YUYEHHBIX  (PU3NYECKUX  SBJICHHA B
OKpY’KalollleM MHpEe, B TOM 4Hcle (U3ndYecKue SBICHUS B TPHUPOJIE:
IPUMEPHI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMHM B >KMBOM M HEXUBOU
npupojie, NCUCTBHE CWJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO NTaBJICHUS HA KMBOW OpPraHW3M, IJIABaHHUE PhIO, phlUyard B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOJUTH MPAKTUYECKYIO 33/lauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) HU3UUECKUX SBICHH;

e ONIUCHIBATh M3YYEHHBIC CBOMCTBA TeJl M (HU3WUYECKHUE SBJICHUS, UCIOJb3Ys
dbu3uyeckre BEIMYUHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpEM,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJa TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KUHETUYECKas W MOTEHIHalbHAs SHEPrusi), MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEJIHMYWH, HX
0003HaueHUA W €AUHMIIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;

e XapaKTEepU30BaTh CBOMCTBAa TeJ, (U3UUYECKUE SBJICHUS U MPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOM MHpsiMOil), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumesa, MpaBUIO paBHOBECHs phluara (0sioka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpH HSTOM [JaBaTh CJIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

* OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCHI U CBOICTBA TeJI, B TOM YHUCIIE U
B KOHTEKCTE CHUTyalluli MPaKTHKO-OPUEHTUPOBAHHOTO  XapakrTepa:
BBISIBJISITh MPUYUHHO--CJICACTBEHHBIE CBS3H, CTPOUTH 00bsicCHEHUE n3 1-2
JIOTHYECKHX IIAaroB ¢ OMopoil Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYCCKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemaTh pacy€THbIC 3a7auu B 1-2 neiicTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBsA3BIBaIONIME (DU3UYECKHME BEJIWYMHBI: HA OCHOBE aHaiu3a YCJIOBUS
3a/layd  3alHChbIBaTh KPaTKOE YCJIOBUE, MOACTABIATh (U3UUECKUE
BEIUYUHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ui PEIICHUs 3a/1ay, OLEHUBATh PEATTUCTUUHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

e pacro3HaBaTh MPOOJIEMBbl, KOTOpPbIE MOXKHO pELIUTh MpU TOMOLIU
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
Opeanoioxkenue  (rumoresy),  pa3jivyaTb W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

e IPOBOJIUTH OMBITHI IO HAOIIOACHHUIO (PU3NYECKUX SBJICHUN WU (PU3NYECKUX
CBOMCTB Tei: (OpPMYJIMPOBATH MPOBEPSIEMbIE MPEANOJIOKEHHUS, COOUPaATh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pyAOBaHHUs, 3alUChIBATh X0 OMbITa U
(bopMyIMpPOBATH BHIBOJIBI;

e BHIIIOJIHATD TMPSIMBIE HW3MEPEHUSI PACCTOSIHUSA, BPEMEHHM, MAacChl Teda,
00bEMa, CHUJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nU(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHON MOTPEITHOCTH U3MEPEHHUIA;

e IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYMHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO JABMKYULIETOCS Tela OT BPEMEHM JBHM)KCHHUS TENA, CHUJIBI
TPEHUS CKOJBKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IIOMIAAU CONPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTU OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIONIEH CHUIIBI OT 00BbEMaA
MOTPYKEHHOW YACTU TENA U OT IJIOTHOCTHU KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeJa, OT NIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
IUTaBaHUS TEJ, YCIOBUW paBHOBECHs pblyara u OJIOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHUs], CIeAys NpPeaioKeHHOMY IUIaHy, (PUKCHpOBAaTh



pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE
NPEAJIOKEHHBIX TaOMUIl W TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCIICJIOBAHMS,

e IPOBOJUTH KOCBEHHBIE HW3MEpPEHUS (U3MUECKUX BETUYHMH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU U TBEPAOrO Tejia, CUila TPEHHUS] CKOJbKEHMUS,
JABJICHUE  BO3/AyXa, BbITAJKUBAIOIIAs  CWJa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKHJIKOCTh TeJ0, KOA(D(HUIMEHT MOoNe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUI coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJIMYHHBI;

e COOJTIO/IATh MpaBUJIa TEXHUKH 0€30MacHOCTH MpHU padoTe ¢ Jab0paTOPHBIM
000pyI0BaHUEM,;

e YKa3bIBaTh MPUHIUIBI JEHCTBUS MPHUOOPOB U TEXHHUYECKHUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIBI, OapoMeTp,
phlyar, NOJIBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

e XapaKTepU30BaTh MPUHILMUIIBI  JEHCTBUS  W3YYEHHBIX MOpuUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX ONHCaHUA (B TOM YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOOIPOBOJA, THUAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMBbIE (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMALIMIO O TPUMEPAX) TPAKTUUECKOTO
UCTIONb30BaHUSl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM >KM3HU MJIA
obOecrieuenuss 0€30MACHOCTH TMpU  OOpalleHud ¢ nOpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0pOBbS M COONIOACHUS
HOPM 2KOJIOTUYECKOTO TOBEJICHHS B OKPYIKaIOIIEH Cpeie;

e OCYLIECTBJIATH OTOOp HCTOYHMKOB HHpopmauuu B HMHTepHeTre B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM M TyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATh
UHPOPMAITUIO, KOTOpas SIBISETCS MPOTHBOPEUYUBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

e ICTIOJIb30BaTh IPU BBIMIOJHEHUU YUEOHBIX 3aJaHUM HAYYHO--TIOMYJISPHYIO
JAUTepaTypy  (PU3MUECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTEepUalbl,
pecypcbl cetu HTEpHET, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

* CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMEHHBIE W YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(MOpMAIuu (PU3NIECKOTO COACPKAHUS, B TOM
qyciie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHUS O pe3yJbTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNM, NpPU HTOM TPAMOTHO UCIOJIb30BATh



W3YYCHHBIM TOHSATUUHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUICHUE MPE3EHTAUCH;

e [IPU BBIMOJHEHUN YYEOHBIX MPOCKTOB U UCCIEAOBAHUM pacIpeaeiisiTh
00SI3aHHOCTH B TPYININE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4yaMu,
CICIUTh 3a BBINOJHEHUEM IUIAHA JECUCTBUM, aJICKBATHO OILICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTb  TPYNIbI, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIty oOydenus B 8 KJiacce nmpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITIXCSI YMCHUIA:

e HICIIOJIb30BaTh IOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKCHHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAINIMYECKUE U
aMmop¢HbIE Tea, HACHIIIEHHBIH W HEHACBIIMICHHBINM Tap, BIAXHOCTh
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUM 3apsiJl, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKUN TOK, MATHUTHOE TIOJIE;

e pa3MuaTh SIBICHUA (TEIUIOBOE pacCIIMpeHHe U CKaTHhe, Teruionepesaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KANWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJI€HUE, KpUCTauin3anus (OTBEpJEBAHUE), KHUIICHUE,
Teruionepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHUS, U3JIy4YCHUE),
AJIEKTpU3ALUA TEJ, B3aUMOAECHUCTBUE 3apSAJI0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAST UHIYKIIUS)
[0 OIHCAaHUI0O HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UIECKOE SBICHUE;

e DaCIO3HABaTh  NPOSIBJICHUE  M3YYEHHBIX  (U3WYECKUX  SBJICHUH B
OKpy’XalollleM MHUpE, B TOM 4Yucie (pu3nueckue SBJICHUS B PUPOJIE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IMPHUPOJE,
KpUCTa/UIbl B mpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
sBJICHUST B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJiS >KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, P ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIESCTBEHHBIC CBOMCTBA (MpHU3HAKH) (U3UYCCKHUX
SIBJICHU;

e ONIUCHIBATh M3YUYEHHBIC CBOMCTBA Tel W (HU3WYECKHUE SBJICHUS, UCIOJb3Ys
bu3uYecKre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTa
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHUM 3apsf,
CUJIa TOKa, JJIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHBJIECHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUE  BeIllecTBa, paboTa U  MOIIHOCTh
IIEKTPUYECKOTO  TOKAa), MpPH ONHCAHUM MNPaBUIBHO  TPAKTOBATh
(¢u3nYeCKuil CMBICI KCIOJIb3YEMbIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
bu3MUecKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(Gbu3MUECKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUMH;

e XapaKTepU30BaTh CBOMICTBA TeJ, (PU3UUYECKUE SBJICHUA W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHUS MOJEKYJISIPHO--KHHETUYECKONH TEOPUU
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHNO3ULIUU MO (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIWM, IIPAU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alUChIBaTh €ro0 MaTeMaTH4YeCcKoe
BBIPAJKEHHUE;

e OOBSACHATH (PU3MUYECKHE MPOIECChl M CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1-2 morndeckux
maroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(buU3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pellIaTh pacyE€THBIC 3a/1a4u B 2—3 IEUCTBUSI, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOIIME (DU3UUYECKUE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHS
3aJ1ayyl 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEAOCTATOK JAHHBIX IS
perieHus 3a1a4u, BIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE I €€
peleHns, MPOBOAUTh pAacy€Thl W CPAaBHHUBATH IIOJYYEHHOE 3HAYCHHE
(buU31UECKON BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIUTh MNpU TOMOLIU
($u3NYECKUX METO/OB, HCIOJb3Yysl ONMUCAHHE HCCIIEeIOBAaHUS, BBIICIATH
MPOBEPSIEMOE  MPEIIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€NIaTh BHIBODL;

e IPOBOJUTH ONBITHI [0 HAOIIOACHUIO (PU3NYECKUX SBJICHUNA WK (PUINYECKUX
CBOMCTB TeN (KalWUISPHBIE SBJICHMS, 3aBUCUMOCTb JaBJICHUS BO31yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS M HAarpeBaHUs
IpY M3JIYYEHUH OT IBETa H3JIydarouieil (MOTJIOIIAroNIei) MOBEPXHOCTH,
CKOPOCTb HMCIIApEHUs! BOJBI OT TEMMEPATypbl >KUIKOCTH W IUIOMIAANA €&
NOBEPXHOCTH, BJEKTPU3ALMS TEI M B3aUMOJEUCTBUE BJIEKTPUUECKUX
3apsAl0B, B3aUMOJCKHCTBUE IOCTOSIHHBIX MAarHUTOB, BH3yaJld3alUs
MarHUTHBIX NOJIEW TOCTOSIHHBIX MAarHUTOB, IEHCTBHSI MAarHUTHOI'O ITOJISI HA
NPOBOJAHUK C  TOKOM,  CBOMCTBA  DJJEKTPOMArHUTa,  CBOMCTBA



AJIEKTPOJBUTATENS] TIOCTOSSHHOTO TOKa): (OPMYJIHpPOBATH MPOBEPSEMbIE
MPEANOI0XKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
OTUCKIBATH XOJ OMbITa U (POPMYIUPOBATH BHIBO/IBI;

e BBIMNOJIHATh NMPSIMBIE U3MEPEHUSI TEMIIEPATYPBI, OTHOCUTEIBHONW BIAXKHOCTH
BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C MCHOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATYMKOB (PU3MYECKUX BEIIUYMH, CPAaBHUBATH PE3YJIbTATHI
U3MEPEHUM ¢ y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

e IPOBOJAUThL UCCJIEAOBAHUE 3aBUCHUMOCTH OJIHOM (DU3NUYECKON BEIUYUHBI OT
JIpYyrol C HUCHOJB30BAaHUEM TMPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTH
COIIPOTUBIICHUS NPOBOJHHUKA OT €r0 JUIMHBI, IUIOLIAJAN IIONEPEUYHOrO
CEUYEHHUA U YAEIBbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYyHIEro 4epe3 MNPOBOAHUK, OT HANpsDKEHWsT Ha  MPOBOJHUKE,
WCCIIEIOBAHUE TMOCJIEAOBATEIBHOTO W  MApaUIEIbHOTO COEAUHECHUU
MIPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUsI, CIeAys NPENOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yiabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl M TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEIOBAHUS,

e IPOBOJIUThL KOCBEHHBIC W3MEPEHHS (Pu3ndeckux BenwuuH (yIenbHas
TEMJIOEMKOCTh ~ BEIIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TJIAaHUPOBATh U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIelys MPEIJIOKECHHON WHCTPYKIUHU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

e COOJTIO/IATH MpaBWJIa TEXHUKH 0€30MacCHOCTH TpH paboTe ¢ Ja00paTOPHBIM
000pyI0BaHUEM;

e XapaKTepU30BaTh MPUHIMUIIBI  JEUCTBUS  W3YYEHHBIX NpuUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX OMUCAaHUS (B TOM YHUCIE:
cucTeMa OTOIUIEHUSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETYUK DIICKTPUUECKOM HHEPrUU, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPHI, HArPEBATEIbHBIC AIEKTPONPUOOPHI (MPUMEPHI), AITEKTPUUECCKUE
MPEAOXPAHUTEIN, DTIEKTPOMATHUT, SJIEKTPOJIBUTATENIb TTOCTOSIHHOTO TOKA),
UCIIOb3Ys 3HAHUS O CBOMCTBaX (PU3WUYECKUX SIBJICHUN U HEOOXOIUMBbIE
busnueckne 3aKOHOMEPHOCTH;

e PACIIO3HABATh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIILHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHMsi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
LENEN C MOCIEIOBATENBHBIM U MapajlIeIbHBIM COCAUHEHUEM J3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS JIEMEHTOB AJICKTPUUECKUX IIETICH;



e IPUBOAUTH NPUMEPHI (HAXOUTh HHPOPMALUIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJb30BaHUS (U3NYECKUX 3HAHUW B IIOBCEIHEBHOM JKM3HU s
oOecrieueHus 0O€30MacCHOCTH MpU  OOpalleHud ¢ OpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUSA 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

¢ OCYIIECTBISATh MOUCK HHGpOpMalUuu  (PU3NYECKOTO  COAEpKAHMUS B
WNuTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUUM M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALMIO, KOTOpas
ABIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;

e ICTIOJIb30BaTh IPU BBIMOJHEHUU YUEOHBIX 3aJaHUM HAyYHO--TIONMYJISPHYIO
JUTEpaTypy (PU3MYECKOro  COAEpXkaHHs, CIPAaBOYHbIE MaTEepUalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTaA,
npeoOpa3zoBaHusa HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE IHUCHMEHHBIE U KpaTKHWE YCTHbIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HMUECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJMYHO TNPEACTABIATH PE3YJIbTaThl
INPOEKTHOW WJIM MCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCTIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOXK/ATh BBICTYIUICHUE NPE3EHTALUEN;

eIpU BBIIIOJIHEHUN YYEOHBIX IPOEKTOB M UCCIECJOBaHUM (U3NYECKUX
IPOLIECCOB paclpenesTh OO0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 3a BBINOJHEHUEM ILJIaHA ACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITeNIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISiS TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K konity o0yuenus B 9 Kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUAOIIUXCSI YMEHHUM:

e UCTIOJB30BaTh TOHATHS: CcHCTeMa OTCY€Ta, MaTepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK U YIJIbTPa3ByK, 3JIEKTPOMArHUTHbIC BOJIHBI,
IIKaJIa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTbD,
CHEKTPhI UCITYCKaHUs U MOIJIOUIEHUs, anb(a-, 0eTa- 1 raMMa-u3JIy4eHus,
U30TOIBI, IEPHAS] SJHEPTETHKA;

e pa3nuyaTh SBJIEHUSA (PAaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJIcHUE TeJl, PABHOMEPHOE JIBUKEHHUE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KojeOaTelbHOE IBIKCHHE (3aTyXaroIue H
BBIHYKJICHHBIC KOJieOaHUs), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTpaKEHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacHpOCTPAHEHHUE, OTPAKECHUE WU MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUuEe OEI0oro CBeTa B
CIICKTP M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsA PaJMOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 OMMCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

e PaCTIO3HABATh  MPOSBICHUE  W3YYEHHBIX  (PU3NYECKUX  SBJICHUA B
OKpy’kKaroleM Mupe (B TOM dYHCIe (PU3HYECKHUE SIBJICHUS B IIPHUPO/IEC:
MIPUJIMBBI U OTJIMBBI, JIBUXKEHUE TUIaHET COJTHEYHOUW CUCTEMBI, PEAKTUBHOE
JIBW)KEHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBIICHHUS B IPHUPOJE, OMOJIOTHMYECKOE JCHCTBHE BHUIUMOIO,
yIbTPadrOICTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIN
paauoaKkTUBHBIA (POH, KOCMUYECKHE Jy4d, PaTUOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAJUOAKTUBHBIX W3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIISCTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UUYCCKHUX
SIBJICHUH;

e ONIUCHIBATh M3YYEHHBIC CBOMCTBA TeJl M (HPU3WUYECKHUE SBJICHUS, UCIOJb3Ys
dbuzuyeckre BENMYMHBI (CPEeAHSIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, IMyTh, YTIJIOBas
CKOpPOCTb, CHWJIa TPEHHWS, CHJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUs, BEC Tejla, HUMIIYJIbC Tejla, HMITYJIbC CHJIbI,
MexaHuueckas paboTa M MOIIHOCTb, MOTEHIUAJIbHAS DJHEPrusi Tela,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DHEPTUs, IOJIHAsI MEXAHWUYECKash JHEprus,
MepUOJ M YacToTa KojieOaHWuM, JTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEJIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAHUTH (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMHU BEINIMHAMH,
CTPOUTH TpapUKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOMCTBAa TeJ, (U3NUYECKUE SBJICHUS U MPOIECCHI,
WCIIOJIb3YSl 3aKOH COXPAHEHHSI DHEPruH, 3aKOH BCEMHUPHOTO TATOTCHHS,
MPUHLMUIT CYNEPHNO3ULMHA CUJI, NPUHUWN OTHOCUTEIbHOCTH [ anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAKEHHUS U
MPETOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCEI



OpU SJACPHBIX PEAKIUSIX, IPU 3TOM JaBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA U 3aIUChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

¢ OOBSCHATH (PU3MYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO--CIICJICTBCHHBIE  CBSA3U, CTPOUTh OOBsACHeHHWE w3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOil Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3MYECKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacu€THBIC 3a/1a4M (OMHMPAOIINECS HA CHCTEMY U3 2—3 YpaBHCHHIA),
UCTIOJNIb3YSl 3aKOHBI M (POPMYIIbI, CBS3bIBAIOIINE (PU3NUCCKUE BEITMYUHBI:
Ha OCHOBE aHaju3a YCIOBHUS 3aJaud 3allUChIBaTh KpPaTKOE YCJIOBHE,
BBISIBIISITh HEJIOCTAIOIIME UM U30BITOUHBIC JJAHHBIC, BEIOMPATH 3aKOHBI U
dbopMyIbl, HEOOXOAUMEIE /ISl PEIICHUs, TPOBOAUTH PACUYETHI M OLICHUBAThH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BEJTMYMHBI,

e pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO pEIIUTh MpPH MOMOIIH
(¢u3nYECKUX METO/OB, MCIOJNb3Yysl ONUCAHHE HCCIIEOBAaHUS, BBIICIATH
pOBEpPAEMOE MPEANOJIOKEHHWEe, OILIEHUBATh MPABWIBHOCTh MOpPSJIKA
NPOBEJCHHUSI  MCCIEJAOBAaHUSA, JelaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB;

e IPOBOJIUTH OMBITHI 1O HAOIIOACHHUIO (DU3UYECKUX SBICHUN MW (PU3NIECKUX
CBOMCTB TeN (M3yueHUE BTOpPOro 3akoHa HproTOHA, 3aKOHa COXpaHEHUS
SHEPTUH, 3aBUCHUMOCThH Teproja KoyieOaHWil MPY>KWHHOTO MasTHHUKA OT
Macchl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT AMILIUTYIbI
MaJbIX  KoJIeOaHWW,  MPAMOJIMHEHHOE  pacmpoCTpaHEHUE  CBETAa,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajle U CBOMCTB M300pakeHUs MpeaMera B coOuparouiei
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  OMNbITAa U €ro  pe3yJbTarThl,
(bopMyIMpPOBATH BHIBOIBI;

 IPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX W3MEPEHUH, OMpeaesss
CpenHee 3HayeHue u3MepseMoll BenuuuHbl ((POKYCHOE paccTosiHue
coOuparomeld JTUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MEpUTENBHOTO MPUOOpa);

e IPOBOJUTh  WCCJIEAOBAHHE 3aBUCHUMOCTEH (PU3UYECKHX BEIUYUH C
UCTIONb30BAaHUEM TIPSAMBIX HM3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBJKEHHHM O€3 HayaJdbHOM CKOpPOCTH, Mepuoia
KoJIe0aHUIl MaTeMaTHYEeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)k€HHUsl CBETa OT yrIja MaJeHus W yria MpeloMJIeHHs OT yIia
najeHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITENIbBHO COOUpaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYUYEHHOM 3aBHUCHUMOCTH
bu3nUecKuX BEJIMYMH B BUAE TAOIUIl M T'paUKOB, JejaTh BBIBOIBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

e IPOBOJUTH KOCBEHHBIC M3MEPEHUs (UBNYECKUX BEIMYUH (CPEAHSS
CKOpPOCTh M YCKOpEHHE Tejla MpH PpPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHHUS CKOJBKCHHS, MEXaHHuYeckas paboTa W MOIIHOCTh, YacToTa H
nepuoa  KojeOaHWi MaTeMaTHYecKoro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcoOuparomieil JHMH3bI, PATUOAKTUBHBIN  (OH):
IUTAaHUPOBATh M3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEIys MPEUI0KEHHON MHCTPYKIMU, BBIYUCIAThH
3HAa4YCHHE BEIIMYMHBI U aHATM3UPOBATH MOYYCHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

e COONTIONIATh MpaBWa TEXHUKH 0€30MacCHOCTH TpHU paboTe ¢ J1a0opaTOPHBIM
000pyI0BaHUEM;

e Pa371MYaTh OCHOBHBIC TPU3HAKH U3YUYEHHBIX (PU3MUECKUX MOJEeNeH:
MaTepuaibHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAHETApHAas MOJENIb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S]1pa;

e XapaKTepU30BaTh MPHUHIMUIIBI  JEHUCTBUS  W3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX OmHCaHui (B TOM YHUCIE:
CIOHUIOMETp, NATYMKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMEepHUcKom, ¢oroanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa Bunbcona), ucnonp3ys 3HaHHS O
CBOMCTBax (U3MUECKUX SBJIEHUW W  HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

¢ ICTIOJIb30BaTh CXEMbl U CXEMATHUHBIE PUCYHKH W3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUYECKHUX IPOIECCOB
OpU pelIeHUH y4eOHO--TIPAaKTHUYECKUX 3a7ad, ONTHYECKHUE CXEMbI IS
MIOCTPOCHUS U300paKEHH B IMJIOCKOM 3€pKajie U COOUparoIiei TuH3e;

e IPUBOJIUTH NMPUMEPHI (HAXOAUTh UH(POPMALIMIO O TPUMEPAX) TPAKTUUECKOTO
UCTIONB30BaHUSl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM >KM3HU MJIA
obOecrieuennss 0€30MACHOCTM TMpU  OOpamleHud ¢ nOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMS 3J0pOBbSI U COONIOACHUS
HOPM KOJIOTUYECKOTO TOBEICHHS B OKPYIKaIOIIEH cpeie;

¢ OCYIIECTBISITh MOWUCK HWHPOpMAMu  (PU3NYECKOTO  COACPKAHHUS B
HNuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3allpoc, HAXOAUTh
NYTH ONpeesieHUs] JOCTOBEPHOCTH IMOJy4€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINUXCS 3HAHUM U IOTIOJHUTEIbHBIX HCTOYHUKOB,;



e ICTIOJIb30BaTh IPU BBIMIOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIONMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOUYHbIE MaTEepHUalbl,
pecypcsl cetu HTEpHET, BiafeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

* CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
UHpOpMAIllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJMYHO MPEJICTABIATh PE3yJIbTaThl IPOESKTHOW HIIA MCCIIEIOBATEIbCKON
NEATEIbBHOCTH, IIPU  OTOM TPAaMOTHO  MCHOJIb30BAThb  WM3yYECHHBIN
NOHATUMHBIN ammapar Hu3y4yaemMoro pasaena (U3HKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ yd4yéToM o0coOeHHOCTEeH ayAuTOpuUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
Kontpoasnbie | IlpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u eé poJib B NO3HAHNHU OKPYKAIOLIEr0 MUpPa
but6mmoreka [IOK
1.1 o - 2
M3HKa - Hayka O Hpupose https://m.edso00.ru/7f416194
but6mmoreka [IOK
12 Pusirieciie BeMH HIbI 2 L https://m.edso0.ru/7f416194
but6mmoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHaYaabHbIE CBEI€HHA O CTPOEHHH BellleCTBA
bubmuorexa [JOK
2.1 1
CTpoenne peuiecTsa https://m.edso0.ru/7f416194
59 JIBM>KeHuEe U B3aUMOJICHCTBUE YACTHII 5 1 bubmuorexa [JOK
' BEIECTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHHIE COCTOARMA BeIecTna https://m.edso00.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl
but6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABHACHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bubnuoreka [IOK



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

https://m.edso0.ru/7f416194

but6mmoreka [JOK

3.3 Cuna. Bupet cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. Ilepenaua naBineHust TBEpAbIMU 3 bu6mmoreka [JOK
' TeIaMH, JKUJIKOCTIMH U ra3aMH https://m.edsoo.ru/7f416194
bubnunoreka [JOK
4.2 JlaBIICHHE KHKOCTH > https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 ATmocpeproe naseHie 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE - 3 bubnmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3znen 5. Pa6ora u MOIIHOCTH. JHEPrus
bubnunoreka [IOK
A P 1
> a60Ta M MOMIHOCT® 3 https://m.edso0.ru/7f416194
bubnunoreka [JOK
5.2 Hpocteie mexarusmb! > . https://m.edso0.ru/7f416194
but6mmoreka [IOK
53 Mexaueckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no paznemy 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mn P KonTtpouasnsie | IIpakTnueckue (ubp )
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TemsioBbie ABJICHUA
. bubmuoreka [JOK
1.1 CrpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternoseie mponeccer 21 1 S https://m.edsoo.ru/7f4181ce
1.3 0
Hroro no pazneny 28
Pa3jnen 2. DiekTpuyeckne u MATHUTHBIE SIBJICHUSI
51 DNIeKTpUYECKHE 3apsibl. 3apsKEHHbIE Tea 7 1 bu6mmoreka [JOK
' 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N . but6mmoreka [JOK
2.2 [loCTOSIHHBIN 7IEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Marhutibie Bt 6 1 15 https://m.edsoo.ru/7f4181ce
bu6munorexa LIOK
2.4 4
DCKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aejioB H TeM nudpoBbie
Ne ni/mn P KonTtpouasnsie | IIpakTnueckue (ubp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Mexann4yeckue siBJCHUSA
MexaHndeckoe ABMKEHUE U CIIOCOOBI €I0 bubnunoreka LIOK
1.1 10 1
ONMCaHus https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.2 Bsaumonelicteue e 20 1 3
HMOACHCTBHC TET https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXPaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. MexaHn4YecKHe KOJI€0AHUA U BOJHBI
bu6moreka [JOK
2.1 MexaHndeckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
2.2 MexaHudecKue BOJIHBL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 15
Pa3nen 3. DjieKTpOMArHUTHOE T0JI€ U YJIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHUTHOE TOJIE 1 6 5 bu6mmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pazpnen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 Bubmuoreka [JOK



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

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

but6mmorexa [IOK
4.2 JIuH3bl 1 onTHYeCcKUE TPHOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CEKTP 3 2 httns:/m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3jnen 5. KBanTOBBIE SIBJIEHUS
bu6mmoreka [IOK
5.1 HcnyckaHue U MOTJIOLIEHUE CBETa aTOMOM 4 1 httns:/m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnmnorexa LIOK
. A 7 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Pa3jen 6. [loBTOopuTE1bHO-0000111aI01IIHIT MOY/Tb
6.1 [ToBTOpenue u 00o0IIeHNE COAEPIKAHUS 9 5 bu6nuorexa LIOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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IHOYPOYHOE INVTAHUPOBAHUE

7 KIIACC
KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne undposbie
Tema ypoxka Kontpouabnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Yro nzyuaet pusmnka. Hekotopsie 1

¢busnueckue TepMHUHBI.

HaOmronenns u oneiTel. Pusnueckue
BEJIMYUHBI U UX U3MEPCHHE.

3 @u3nuyecKue BEIMYUHBI U UX U3MEPEHUE 1

Ypoxk-uccienoanue "M3mepenue
TeMIepaTypbl IPH MOMOIIHN )KUJKOCTHOTO
4 TEPMOMETPA U JaTUUKA TEMIEPATYPHI" 1 1
JleMOHCTPAllMOHHBbIE ONBITHI ¢ TOMOIIbIO
o6opynoBanus "Touku pocra"

5 Mertoabl Hay4yHOro 1o3Hanus. OnucaHue 1 bu6mmoreka [IOK
(bU3MYECKUX SIBICHUHN C TTOMOIIBIO MOJENeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka rumoTes3sl:

6 JaTbHOCTH TOJIETA IIapUKa, MyIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OOJIbIIIE, YeM OOJIBIIIE
BbICOTA IMycKa"

Crtpoenue BemiectBa. ONBITHI,
7 JIOKA3bIBAIOIINEC TUCKPETHOE CTPOCHHUE 1 bubmorera [JOK
p p https://m.edsoo.ru/ff09fe0a
BEIICCTBA
bu6mmorexa [JOK
8 JIBr>KeHre YacTHI] BEIeCTBa 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccienoBanue «ONbITH MO

9 HaOJIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
11 O6o006menue no pasneny «IlepBoHavanbHble Bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
CBEICHHS O CTPOCHHUHU BEUIECTBA
12 Mexanudeckoe ABuxKeHUEe. PaBHOMEpHOE 1 bubnmorexa [JOK
HEPaBHOMEPHOE JBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnmorexa [JOK
13 CxopocTs. Eaunums! cropoctu https://m.edso:)_.[ ru/ff0a079c
14 Pacuer myT 1 BpeMeHM IBYKCHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — Mepa HHEPTHOCTH Tell lr?;:fg;;fg;gﬁ}:f 020c10
16 [ImoTHOCTH BemecTBa. Pacuer Macchl u bu6mmoreka [{OK
o0OBbeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota «Onpenenenue
TUIOTHOCTH TBEPIOTO TEIIa
18 Pemenue 3amad nmo teme "IL1oTHOCTH bubmuotexa [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapaKTepUCTHKA B3aUMOJICHCTBUS
tes. Cuna ynpyrocTtu. 3akoH ['yka
Jlaboparopnas pabora «3ydeHne
20 3aBHCUMOCTH pacTsoKeHHs (aedopMariim)
MIPYKUHBI OT TIPHIIOKECHHOMN CHITBDY
21 [[“IBnenue Tsrotenus. Cuia TSKeCcTu
22 CBsI3b MEX]y CUJION TSKECTH U Maccou bubnuoreka [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Tesa. Bec Tena. Pemenne 3amad no teme
"Cuna tsxectn"

https://m.edsoo.ru/ff0al778

23 Cuna TsKecTH Ha JpyIruX IUIaHEeTax. bubnuoreka LIOK
@u3nyecKre XapaKTepUCTUKU IUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepetiite ciut. JlutamoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 10 bubnnorexa [JOK
OJHOM npsiMoil. PaBHOAEHCTBYIOIIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no teme
"PaBHoneiicTBytOmas cuin”
28 Cuna tpeHus u e€ BuAbl. TpeHue B mpupoe bubnmorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBXKEHUS OT bubnuorexa IIOK
CUJIBbI IABJIICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COIIPHUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3aa4 Ha onpesenenue
PaBHOJECUCTBYIOLIEN CHJIBI
Pemenue 3anau no temam: «Bec Tenay,
31 «I"padnueckoe nzobpakenne cuim», « CHIIb, bubmmorexa LHOK
. https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHID»
KonTponbHas paboTa no temam:
32 «MexaHunueckoe JBIKeHne», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
nzo0paxenue cuim», «CHUIbD
33 JaBnenne. CriocoObl yMEHBIIICHUS U bubmuoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCIIUUCHUA JaBJICHUSA

https://m.edsoo.ru/ff0a20a6

JlaBneHue ra3a. 3aBUCHMOCTb JaBJICHHS Ta3a
oT 00bEMa, TeMIepaTyphl.

bu6mmoreka [IOK

34 JleMOHCTpAUMOHIHLIE OMLITLI ¢ https://m.edsoo.ru/ff0a2376
HCIO0JIb30BaHueM o6opyaoBanus '"'Touka
Pocra".
35 [lepenava naBneHus TBEPABIMU TEIAMH, bu6mmorexa [JOK
KUIKOCTAMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJKOCTHU U ra3e, BRI3BAHHOE bubmuoreka [{OK
JIECTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no reme «/laBinenue B bu6mmoreka [IOK
’KUJIKOCTH U raze. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnuoteka [JOK
38 Coobmaiompecs cocy st https://m.edSO(])_.I ru/ff0a2970
39 [MunpaBnuueckuit mpece Bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBOM KUAKOCTHBIN
HacoC
41 AtMocdepa 3emiid U IpUYUHBI €€ bubnuorexa LIOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmochepHOe naBiieHne E:ffg;ﬁf:g;gﬁ; 0a2bsa
43 N3mepenune atmocdepHoro aaBieHus. OmbIT bubnunorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBICHUS OT bubnuorexa [JOK
BBICOTHI HaJl YpPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. AtmocdepHoe naBieHue bubnmorexa [JOK

Ha pa3jIM4YHbIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3amau mo reme "' AtmochepHoe

46 "
JTaBJICHHE
47 JlelicTBrE JKUIKOCTHU U Ta3a HA MOTPYKEHHOE bubnunoreka [JOK
B HUX Tel0. ApXUMe0Ba CUila https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOLLEH CUIIBI, JEUCTBYIOLIEH HA ngg;ﬁf;;gﬁ}:f 0a33fc
TEJI0, MOTPYKEHHOE B )KUJIKOCTH)
JlabopaTtopHnast paboTta 1mo Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca Tejia B bub6mnoreka IIOK
BOJIE OT 00bEMA MOTPYIKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeNa»
bu6mmoreka [IOK
>0 [napane rex https://m.edsoo.ru/ff0a3a96
Jlabopartopnast pa6ora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
orpezeneHue e€ rpy30noabEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBienue nggﬁ&t;;gﬁ; 03654
TBEPABIX TE€J, KUAKOCTEH U Ta30B»
53 KonTponbhas pabota mo Teme «JlaBnenue
TBEPJIbIX TEJ, )KUJIKOCTEU U ra30B»
bu6mmoreka [JOK
>4 Mexarmurieckas pabota https://m.edsoo.ru/ff0a3f82
bubmuoreka [{OK
S5 MonmHocTs. EuHuits! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacyér MOIIHOCTH,
pa3BUBaeMOM IpU NOABEME O JiecTHULE"
57 [Tpocteie Mexanu3mel. Peryar. PaBHOBecue



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

CHWJI Ha pblyare

Pbruaru B TexHuKe, OBITY U IPUPO/IE.

bu6mmoreka [JOK

58 Ha60pafopHa51 pabota «MccnenoBanue 0.5 httos://m.edsoo.ru/ff0ad78e
YCJIOBHI paBHOBECHS pblyara»

59 Pewenne 3ampau no reme «YcnoBus bubmuorexa [JOK
pPaBHOBECHS pbl4yara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro aecteust

60 Mexanmu3ma. Jlaboparopras pabota 0.5
«3mepenune KII/] HakTOHHOM MIOCKOCTH»

61 Pemenue 3amau mo reme "Pabora, bu6mmoreka [JOK
MotntHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckas sHeprusi. Kunetnueckas u bu6nuoreka [IOK
MOTEHUHAIbHAS SHEPIUsl https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEeHHsI MEXaHMYECKON YHEPIHH bubmmorexa [OK

https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 10 TEME
"DKCIEepUMEHTAILHOE ONPEICIICHUE

64 U3MEHEHUS KHHETUYECKOU M HOTEHI[MAIbHON 1
SHEPTUU MPU CKATHIBAHUM TEJIA O
HAaKJIOHHOM Tu1ocKocTH"

65 Kontponbnas padota nmo teme «Padorta u
MOIIHOCTb. DHEPTUSD»

66 PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo bubnmorexa [JOK
TeMme "MexaHn4ecKkoe IBHkeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabota ¢ TekcTamu 1o

67 teme "JlaBieHue TBEPABIX Te, )KUAKOCTEH U bubmmorexa [JOK

" https://m.edsoo.ru/ff0a4ffe
ra3oB

68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

teme "Pabota. MomHocts. Dueprus”

OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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8 KJIACC

KouunyecTBO yacoB DJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoabsnsie | IlpakTnyeckue
n/n Bcero U3ydyeHusi | o0Opa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB B MOJIEKYJT 1
3 Mopaenu TBEpIOro, JKUAKOTO U 1 bu6nunorexa [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOWCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEILECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH
5 Kpucrannmuueckue u amopgHbie Tena 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubnuoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe pacuimpeHue u cxarue 1 Bubamorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TEMIEPATYpPbI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKECHHS 1
YaCTHII
9 Buytpennss sneprusi. CriocoOsl 1 bubmuorexa [IOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpok-koHpepennus "IIpaktuueckoe
HCIOJIb30BAHUE TEIUIOBBIX CBOMCTB

bu6mmorexa [JOK

1 BEIIIECTB K MAaTEPHUAJIOB B LIETAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
KonuuecTBo TemioTsl. Y nenpHas

12 ;[etzlzaji)(i[ech;ﬁ?aii];ﬂﬂble OIIBLITHI € bubmmorexa [JOK

https://m.edsoo.ru/ff0a6976
HCMOJIb30BAaHHEM 000PYI0BAHUS
"Touxa Pocra".

13 YpaBHeHHE TEIIOBOTO OanaHca. bu6nuoreka [IOK
TennooOMeH U TemIoBOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTtopHnast pabota

14 "HccnenoBaHue IBIEHUS bu6mmorexa [JOK
TEII000MeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropstueit BoabI"

PacueT xKomndecTBa TEIUIOTHI,

15 HEOOXOUMOTO JJII HarpeBaHus Teja
Y BBIIETISIEMOTO UM TIPH OXJIAXKICHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
YACIBbHON TEMJI0EMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIUIMBa. Y IeibHas TEIoTa bubnmuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHne u oTBEpIEBaHUE

18 KPUCTAITIMYECKUX Tell. Y IeJbHast buomorexa LIOK

https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIaBJICHUS
Ha6opaT?pHasI pabora "Onpenenenue BuGmorexa LIOK
19 YACIBbHOW TEIJIOTHI TUTABJICHHUS Jibjia"

Hcnoab3oBaHue 060py10BaHusA

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
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"Touka Pocta'".

20

[TapooOpa3zoBanne 1 KOHICHCAIIHSI.
Ucnapenue

JleMoHCcTPaUMOHHOE 000PY/I0BaAHUE
«Touka pocra»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. Y aenpHas Temiora
mapoo0Opa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTH TEMIIEPATYPhl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

bub6mmorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlJaboparopHas
pabora "Omnpenenenue
OTHOCHUTEIFHOH BIQXXHOCTU BO3ayXxa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenune 3ama4d Ha OIIPECACIICHUC
BJIA’)KHOCTH BO3AyXa

24

[TpuHIMIIBI paOOTHI TEIIOBBIX
nsurareneif. [TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/I TerumoBoro nBuraTessi.
TenoBbie ABUTATENH U 3aIUTA
OKpYXarolieil cpeasbl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IIPEBPALLICHUS
OHCPIMH B TCIIOBBIX IMPOLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "TernnoBble sIBJICHUSI.
W3meneHune arperaTHbIX COCTOSTHUI
BeuiecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHas paboTa mo teme
"TeruioBble aBieHUA. I3MeHeHHE

bubmnoreka LJOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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arperaTtHbIX COCTOSIHUII BemecTra"

9HeKTpI/I3aI_II/I${ TCII. I[Ba poaa

29 3JEKTPUUYECKUX 3apsI0B
VYpok-uccienoBanue "DieKTpuzanus

30 TeJ MHAYKITUEH U TIpH
CONPUKOCHOBEHUH"

31 B3anmopeiicTBre 3apsoKeHHBIX TEIT. bubnmoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.

39 HanpskeHHOCTD 371€KTPUUYECKOTO bubnuorexa [IOK
nons. [puHuun cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snekrpuyeckux 3apsios.

33 OnemeHTapHbli 3apsag. CTpoeHue
aToMa

34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH bubmnoreka LIOK
COXpAaHEHUS JIEKTPUYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anay Ha IpUMEHEHHE bub6nuorexa [IOK
CBOMCTB AJIEKTPUUECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIOBHS €r0

36 cymecTBoBaHus. IcTOUHUKH bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIeficTBHA DIIEKTPUYECKOTO TOKA bubmmorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 3JEKTPUYECKOTO TOJISI Ha MPOBOJHUKHU
U JUDJIEKTPUKHA"

39 DIIEKTPUYECKUHA TOK B METAJIIaX, bubmuorexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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KHUIOKOCTAX U I'a3dax

https://m.edsoo.ru/ff0a9838

9HeKTpI/I‘-ICCKa$I LIEIIb U €€ COCTaBHEIE

40
4acTH
Cuna Toxka. JlabopaTtopHas pabora

41 "N3mepeHue u peryJIupoBaHUe CHUITBI 0.5 bubmorexa [IOK

| P perymmp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HaMpsKEHHE.

4 Bonsr™metp. JIaGopaTopHas padota 05 bubmmorexa [JOK
"3sMepeHne U peryIupoBaHue ' https://m.edsoo.ru/ff0ade14
HanpsokeHus"

43 CornpoTHBieHIE TPOBOIHUKA. bubnmoreka [JOK
VY ienbHOE CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
ANEKTPUIECKOTO COMPOTUBICHHUS

44 MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH 1 bubmnoreka LIOK
IONIEPEYHOr0 CEYEHUs U MaTepuana” https://m.edsoo.ru/ff0aa738
Hcnosib3oBanue 060py10BaHUsA
"Touxa Pocra".
3aBUCHUMOCTD CUJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMma it ygacTka bubmorera [JOK

P ' aLy https://m.edsoo.ru/ff0aad44a
e
JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHIIbI
46 TOKa, UIYILIEro Yepe3 pe3nucrop, OT 1 bubmorexa [TOK
Y pes p P: https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaTpsiKEHUs: Ha pe3ucrope”
47 [TocnenoBarensHOE U NapajuieIbHOE

COCAMHCHU ITPOBOAHUKOB



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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JlabGopaTtopHnas padota "I[IpoBepka
MIpaBUJIa CIOKECHUS HANIPSDKEHUH MTPH
TIOCJIEIOBATEIIBHOM COCTMHEHUH JIBYX

bu6mmoreka [JOK

48
peBI/ICTOpOB" https://m.edsoo.ru/ff0aaa58
Hcnonb3oBanue 060py1oBaHusA
"Touka Pocra".
JlabopaTtopHnas padora "IIpoBepka
49 IIpaBWJIA I CUJIBI TOKA IIPU bubnuorexa [JOK
napasuieIbHOM COEIUHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4y Ha npUMEHEHUE
50 3akoHa OMa U1 pasaIudHoro bubmnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS POBOIHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopartopHas pabora "Onpenenenne
52 a60TpLI u 11:\)40H_II-1;)OCTI/I 3JIeKTp1/IquK0ro bubmmorexa TTOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKue Henu 1 noTpeouTenu
53 AJIEKTPUICCKOM YHEPTUHU B OBIT bubmorexa [IOK
p P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNeKTpUYeCcKue 3apsiibl.
54 3apsKeHHbIE Tella U UX bubmorexa LIOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMozeiicTus. [locTosHHBIH
3JEKTPUYECKUNA TOK"
KonTponbhast padbota no teme
" bubnmoreka [JOK
95 DNeKTpUYecKHe 3apsbl.

3apsKEHHbIE Tela U UX

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0abea8

B3auMoencTBUs. I1ocTOSHHBIN
3JIEKTPUYECKUM TOK"

56

ITocTosiHHBIC MATHUTHI, UX
B3aMMOJIENCTBUE

57

VYpoxk-uccienopanue "N3yuenue
MOJIEN TTOCTOSHHBIX MAarHUTOB"

bubmnoreka IJOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nosie. MarauTHoe moJie
3eMIIN 1 €ro 3HaYeHHe IS )KU3HU Ha
3emiie

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmneIT OpcTena. MaruutHoe nosie
AJIEKTPUYECKOr0 TOKa MarHutHoe
T10JI€ KaTyIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHne MEKTPOMarHuToB B
texnuke. Jlabopatopnas pabora
"N3y4yeHue NeicTBUS MarHUTHOTO
10JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DEeKTpOBUTaTENb TOCTOSIHHOTO
Toka. Micnonb3oBanue
AJIEKTPOJBUraTeNeil B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHCcTpynpoBaHue 1 U3yueHue
paboTHI JIEKTpOABUTATENS "

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac86c¢

62

Onbitel @apazes. 3akoH
3JEKTPOMArHUTHON MHIYKIIUU.
[IpaBuito Jlenna

63

Dnexrporerepatop. Criocodbl
MOJIyYEHUS AIEKTPUUECKOIl SHEPTUH.



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

DIIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX
HCTOYHUKAX SHEPTUn

[ToaroroBka Kk KOHTPOJILHOU paboTe

64 1o Teme "DIIeKTPUIECKHE U 1
MATrHUTHBIE SBJICHUS"
KonTponbHas pabota mo Teme
65 "DNeKTpUUEeCKUE U MAarHUTHEIE 1 Bubmiorexa LOK
p" https://m.edsoo.ru/ff0ach14
SIBJIEHUS
PesepsHblit ypok. Pabota ¢ Tekctamu bubnuotexa [JOK
66 1
o TeMme "TermnoBble BIeHUS" https://m.edsoo.ru/ff0acc5e
PesepsHblii ypok. Pabota ¢ Tekctamu
67 1o teMme "TIoCTOSTHHBII 1 Bubmiorexa [JOK
. " https://m.edsoo.ru/ffOacdc6
AIEKTPUIECKUN TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
0o teme "MarautHeie sBiIeHuS"
OBIIEE KOJIMYECTBO HACOB I10
1 68 14.5

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
[1]
‘:;-H Tema ypoxa Beero Koutpoasnbie | IlpakTnyeckue II/I[:;:eHI/IH :)lgl?al;?)l;z;eenbnme
padoThI padoThI pecypenr

1 MexaHn4yeckoe TBUKECHHE. 1
MartepuanbHas TOUYKa

5 Cucrtema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO BUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bub6muoreka [IOK
JBIKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHomMepHoe npsMoinHeiTHOE

4 nBxeHue. CpeHsss U MTHOBEHHas 1
CKOpPOCTh
[IpssMonHENHOE pAaBHOYCKOPEHHOE bubnnorexa [HJOK

5) 1
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpeznenenue
YCKOpPEHUS Tella mpu

7 PaBHOYCKOPEHHOM JIBUKEHUH T10 1 1 bubnnoreka [JOK
HAKJIOHHOM II0CKOCTH" https://m.edsoo.ru/ff0adb18
Hcnosb3oBanue 000py10BaHUA
«Touka pocra»

8 CBobOoaHoe nageHue Ten. OnbIThI 1

Tanmunes



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

JleMOHCTPAIIMOHHBIE ONBITHI C
HCMO0JIb30BaHHEM 000PY10BAHUA
"Touxa Pocta".

PaBHOMEpHOE ABMXKEHUE 11O
okpy»kHoCTH. [Iepuon u yacrora
oOpateHus. JIuneitHas u yrimonas

bu6nuoreka [JOK

o ckopocth https://m.edsoo.ru/ff0ael76
IIeMOHCTpaIII/IOHHbIe OIIBITHI C
HCII0JIb30BaHHEM 000PY/10BaHMSI
"Touka Pocta".
10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 I[epssiii 3akoH HetoToHa. BexTop bubnnorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubnuoreka [IOK
PaBHopelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeroToHa. bubmmoreka [JOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMEHEeHUE bubnuorexa [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka E::f:;;;f;;?ﬁﬁf 0aeca2
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH»
17 JlaGopatopHnas paborta «OnpeneneHue bubnuoreka [IOK
JKECTKOCTH IPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cina Tpetis https://m.edsocL).I ru/ff0af738
19 Pemenue 3amay mo reme «Crta bu6mmorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

TPEHUS»

https://m.edsoo.ru/ffOafa26

JlaGopatopHnas pabota "Onpeznenenue
Kod(UIIMEeHTa TPEHUS CKOJBXKCHHUS"

bubmuoreka [JOK

20
Hcnoab3oBanue 000py10BaHUA https://m.edsoo.ru/ff0af8be
«Touka pocra»

Pemenue 3amau mo teme ""3aKOHEI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [TOK
. YHpY ' https://m.edsoo.ru/ffOafb8e
TpPECHHUS
Cuna TSKeCTH U 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO bubmorexa LHOK
' P A https://m.edsoo.ru/ff0af044
naJeHUs
VYpok-koHpepeHus "JIBrmkenue Tein
23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['amakTukn"
Pemenue 3anau no teme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IIepBas kocMu4eCKass CKOPOCTb. bubnunoreka [IOK
HesecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOYKH.

26 AGcomoTHO TBEPAOE TEIO. bubmuoreka [JOK
PaBHOBecue TBEpI0TO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BpaILEHUS

27 MowmenT cuibl. LleHTp TskecTn

28 Pemenue 3agad mo reme "MomeHT bubmmoreka [JOK
cwibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4

29 [ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo bubnuoreka [JOK

TeMe "MexaHnuecKoe NBIKEHHUE.

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0afa26
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BzanmoneiictBue ten"

KonrponsHas padora no teme

30 "MexaHH4eCcKOe IBIKEHUE bubmmorexa [JOK
y 8 . ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue ten
Nmnynbe Tena. Umnynase cuibl. 3aKoH
31 COXpaHEHUs UMITyJIbCca. YTPYroe u bubmmorexa [OK
p y o Py https://m.edsoo.ru/ffOb07fa
HEyIpyroe B3auMOJEHCTBUE
Pemenne 3agau mo teme "3akoH bu6mmoreka [IOK
32
COXpaHEHUsS UMIyJibca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koH(pepenuus "PeakTuBHOE
JIBUKEHUE B IPUPOJE U TEXHUKE"
bubmuoreka [JOK
34 M 0
CRAHHACCKA pabota 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa critbl TSHKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo0.ru/ffOb0db8
JlaboparopHnast pabota «Onpezenenne
36 paboThI CUIIBI TPEHUS TIPU
pPaBHOMEPHOM JIBHKEHHUH TeJa 1o
TOPU30HTAILHON OBEPXHOCTH
37 CBsi3b SHEPrUH U PAOOTHI.
[ToreHimanpHas HEPTUst
Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
38 .
KUHETUYECKOHN SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUHU B
MEXaHHKE
40 JlaGopartopnas pabora «M3yuenue bubnuorexa [JOK
3aKOHA COXPaHEHHUS YHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TI0 Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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https://m.edsoo.ru/ff0b12fe

XapaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858

42

3aryxatomue KonebaHusl.
Brinyxnennsie koneOanus. Pezonanc
JleMOHCTPALMOHHBIE ONBITHI €
HCNO0/1b30BAHHEM 000PY/10BAHUS
"Touka Pocrta".

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

43

MareMaTruecKuil ¥ py>KUHHBINA
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
neproja KoJleOaHuid OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a»
JleMOHCTPALMOHHBIE ONBITHI €
HCII0JIb30BaHUEM 000PY10BAHHS
"Touxa Pocra'.

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

45

[IpeBpalenue sHepruu Npu
MEXaHMYECKUX KOJICOaHMSIX

46

Jlaboparopras padota «OnpenencHue
4acTOThI U NIeproia KojaeOaHui
NPY>KHHHOTO MasiTHUKa

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

47

JlaGopatopnas pabora «IIpoBepka
HE3aBUCUMOCTH IepHoia KojaeOaHui
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOIHEL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IpoosibHbIE 1
MOIEPEYHBIE BOJIHBI

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

49

Ypok-koHpepeHnius "MexaHUYeCKre
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOIHBI"



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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https://m.edsoo.ru/ff0b21fe

50

3ByK. PacnipocTpaHeHue u oTpaxkeHune
3ByKa

o1

VYpoxk-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pOMKOCTB 3BYyKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53

Ypok-koHbepeHnius "YapTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOU paboTe MO
TeMe "3aKOHBI COXPAHECHHS.
MexaHuueckue Kojie0aHust U BOJIHBI"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

Konrponbnas padora no teme
"3aKoHbI COXpaHeHUs. MexaHn4eckue
KoJIeOaHusl M BOJIHBI"

56

BJ'IGKTpOMaFHI/ITHOC ITIOJIC.
BJICKTpOMaFHI/ITHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

58

Ypoxk-koupepennus "lkana
ANEKTPOMATrHUTHBIX BOJH.
Hcnonb30BaHue IIEKTPOMATHUTHBIX
BOJIH JJIS1 COTOBOM CBSI3U"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOWIIBHOTO TesedoHa"

bubmmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agayd Ha onpeneneHue
YaCTOThI U JUTUHBI SJIEKTPOMArHUTHOMN
BOJIHEI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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DJeKTpOMarHuTHas MpUpo/ia CBETa.

. bubnuorexa [JOK
61 CxopocTth cBeTa. BomHOBBIE CBOWICTBA 1
. https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku cBeta. [IpsmonuHeitHoe Eu6 OK
nOIMOTEeKA
62 pacnpocTpaHeHUE CBeTa. 3aTMECHHUS 1
Comrua 1 J1 https://m.edso0.ru/ff0b3658
1a u JIyHsl
3aKOH OTpaX€HMs CBETA. 3epKaJla. B OK
noInoTeKA
63 Pemienue 3aau Ha MpUMEHEHHUE 1
SAKOHA O https://m.edsoo.ru/ff0b38c4
Ha OTpPa’KCHUs CBETa
64 [Ipenomnenue cBera. 3akoH bubmuoreka [JOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA. Bu6 OK
nonaMoTexa
65 Hcnonp3oBaHne MOTHOTO BHYTPEHHETO httos://m.ed 1 IF0b3C5
ps://m.eds00.ru c5¢
OTpakKeHUS B ONTHYECKUX CBETOBOAAX
JlaGopatopnas pabora "HccrnenoBanue
66 3aBUCHUMOCTH yTJjia MPeTOMICHHS
CBETOBOTO JIy4a OT yIJia MajJieHus Ha
rpaHule "Bo3mayx-crexno’"
Ypoxk-koHpepennus "Mcnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
Jlunzel. OnTudeckas CUiia JIMH3BI
68 JleMOHCTpaHOHHBIE ONBITHI € bubmuoreka [JOK
HCI0JIb30BAaHNEM 000PYI0BAHMS https://m.edsoo.ru/ffOb3f2c
"Touxa Pocra'.
[TocTpoenne n300paxxeHu B THH3AX
69 JleMOHCTPAUMOHHBIE OMBITHI € bu6nuoreka [JOK

HCI0JIb30BAHAEM 000PY10BAHHS
"Touka Pocra".

https://m.edsoo.ru/ff0b444a



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

Jlaboparopnast paborta "Onpenenenue

70 (hOKYCHOTO PACCTOSIHHSI M OTITUYECKOMN bubmorexa LHOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroLIei INH3bI
71 Ypok-koHpepenus "OnTuieckue bubnmnoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "JlepexTs
3penust. Kak coxpanuts 3penue”
PasnoxxeHue 6emoro cBeta B CIIEKTP.
74 Omneitel HetoToHa. Crioxenue bubmuoreka [JOK
CIEKTpaIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ffOcOf4c
CBeTa
Jlabopartopnast pa6ota "ONBITHI 110
Pa3IokKEHUIO OENI0ro CBeTa B CIIEKTP U
75 BOCHPUATHUIO LIBETA IPEIMETOB MPH UX brbmmorexa [OK
P P P https://m.edsoo.ru/ffOcOe2a
HaAOII0/IEHUU Yepe3 IIBETOBbBIE
bunbTpeI"
VYpoxk-npaktukym "BosiHOBBEIE
CBOWCTBA CBETA: JUCIIEPCHUSI,
76 uHTepdepeHIus u qudpakuus”
I[eMOHCTpaIII/IOHHBIe OIIBITHI C
HCI0JIb30BaHHEM 000Py/10BAHUSA
"Touxa Pocra'.
77 Omnsitel Pe3epdopaa u ruianerapHas bubnmnoreka [JOK
MOJEeIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Mozaens atoma bopa
79 Hcnyckanue U MOrjaoueHue cBeTa bu6mmoreka [IOK

aromoM. KBauTel. JInnenyateie

https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

CHEKTPBI

80 Ypoxk-mipaktukym "Habmonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edso0.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUJIBI brbmmorexa [TOK

A A https://m.edso0.ru/ff0c1672

82 Crpoenue atomHoOro sanapa. Hyknonnas bubmuoreka [JOK
MOJICIIb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHBIE TPEBpaALICHHUS. bu6mmoreka [IOK
N3otomnbl https://m.edsoo.ru/ffOclal4
Pemenue 3agau o teme: bubmuoreka [JOK

84 "

"PannoakTUBHBIC PEBpALICHUS https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacmnana
VYpoxk-koHpepenuus "PagnoakTuBHbIE

86 1/131; quH:{b Bpl'I I/IIl one MI; WITTHE bubmmorexa [JOK

YHCHILE TPHPOAE, MEIMIIIHE, https://m.eds00.ru/ff0c2126
TEXHUKE
S nepuble peaknu. 3aKOHBI
87 C(flx paHeHESI 3au51 OBOT'O U MacCOBOTO bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
17 ()

88 DHeprusi CBA3U aTOMHBIX sijiep. CBs3b bubnnorexa [JOK
MacChl ¥ DHEPTUHU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo reme "Snepueie
peakuun"

90 Peakuuu cunTesa u aenexus saep. bubnmnorexa [JOK
Ucrounnku sneprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koubepennus "SnepHas

o1 JHepreTuka. Jlencraus

paZMOaKTUBHBIX U3ITyUYEHUH HA KUBBIE
OpraHusmsl"



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

[ToaroroBka K KOHTPOJILHOM pabOTE MO
Teme "DJIEKTPOMArHUTHOE T0JIE.

bu6mmorexa [IOK

92
DJIEKTPOMArHUTHHIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBnenus"
KonTponbhas pabota no teme
93 "DJIeKTPOMarHUTHOE TIOJIE.
DJEeKTPOMarHuTHbIE BOJIHBI.
KBanrtoBsie siBnenus"
[ToBTOpenue, o6o0IIEHNE.
94 JlaboparopHbie pabOTHI IO KypC bubmmorexa [IOK
" patop . P | ypey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
[ToBTOpenue, o6o0mmeHue. Pemenne
95 ACYETHBIX U KAYECTBEHHBIX 3a]1a4 110 bubmmorexa [JOK
P | " A https://m.edso0.ru/ff0c2572
teme "TernnoBbie NpoOLECCHI
IToBTOpenue, o6o0menue. Pemenne
96 aCUETHBIX U KaUECTBEHHBIX 3aJ1a4 110 bubmmorexa [OK
P \ 8 . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenmoBeIX ABUTATEIICH
[ToBTOpenue, o6ob6meHue. Pemenue
97 aCUETHBIX U KaUeCTBEHHBIX 3a]1a4 110 brbmmorexa LOK
P | i[ https://m.edso0.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK
[ToBTOpEeHME, 00001IEHNE.
98 JlaGoparopHbie pabOTHI IO KypC bubmmorexa [JOK
" PATOPHYIC P | ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBbIE SABJIEHUSA
[ToBTOopenue, o6o0mmenue. Pabora ¢
99 TEeKCTaMU 1o TeMe "3aKOHBI bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
100 [ToBTOpenue, 0600meHne. Pabora ¢ bubanorexka [HOK

Tekctamu 110 teme "Konebanus u

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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BOJIHBI"

IToBTOopenue, o6o0menue. Padora ¢

" bubmuoreka [JOK
101 TCKCTaMI'/'I 1o Teme "CBETOBBIC 1 httos://m.e dsogru 1063044
SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTtamu 110 Teme "KBaHToBas u 1
sanepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME



https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






