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IMNOACHUTEJIBHASA 3AIIMCKA

[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
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIUXCsl U OpPraHU3AIMNI0 H3YYCHUS
Gbu3MKM Ha NESITeIbHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAIMPEIMETHBIM pe3yJibTaTaM O0y4eHHS, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB 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.

®dusurka sABIAETCI CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (U3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (HU3NUECKOU
reorpaduelf, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO 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
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢uzukun Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3yIOIIMMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e HAay4YHO OOBSACHSTH SIBICHUS;
e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOT'O UCCJIEIOBAHNUS;
e UHTEPHPETUPOBATH JAHHBIE U HKCIOJH30BaTh HAy4HBIC JOKa3aTEIbCTBA s

MOJIYYCHUS BHIBOJIOB.

[enmu wu3yueHuss (PU3NKU Ha YypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
onpenenensl B KoHuenmuu npenogaBaHus ydyeOHoro npeamera «®Duszukay B
oOpa3oBarenbHbIX oOpraHu3anusx Poccuiickorn @exepanuu, peaTn3yrOMMUX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Konnerun MunuctepcrBa npocseinienus Poccuiickoit ®enepannu (Ilpukaz ot 3
nekadbps 2019 r. Ne [TIK4BH).

Heaun uzyyenust Gusnuku:

npuoOpeTeHne UHTepeca U CTPEMJICHHS OOyYaromMxcss K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HUX MHTEIUICKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TMO3HaHUs U (PopMHUpOBaHUE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIAM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJsibTaTa M3y4YeHHUs OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

dbopmMupoBaHUe NPEACTaBICHUM O POIU (PU3UKU JJISI Pa3BUTUSA JAPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MIPEICTABICHUIN 0 BO3MOKHBIX cdepax Oynymieit
poeCCUOHAIBHOM JICATEIIbHOCTH, CBSI3aHHOW C (DU3WUKOM, IMOJATOTOBKAa K
JagbHEeUIleMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTikeHrne 3TUX IeNiel mporpaMMbl Mo (U3WMKE Ha yYpOBHE OCHOBHOTO

O6I[I€TO 06p330BaHI/I5{ oOecrneynBaeTcs PCUICHUCM CICAYIOININX 3a1a4q:

npuoOpeTeHNe 3HaHUM O JUCKPETHOM CTPOCHHUH BEIECTBAa, O MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMEHHUH OMNUCHIBaTh U OOBSCHATh (PU3NYECKUE SIBICHUS C
UCITIOJIB30BAaHUEM ITOJIyYEHHBIX 3HAHMI;

OCBOGHME METOJOB  pElIeHHs MpOCTEHIIMX  pacu€THBIX 3ajad ¢
UCIOJIb30BAaHUEM bu3HYecKux MoJIeTieH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUU HAOII0JaTh MPUPOJIHBIC SBJICHUS U BBINOJHATH OIIBITHI,
nabopaTtopHble  pabOTbl M DKCHEPUMEHTAIbHBIE  HCCIEIOBAHUS  C
UCIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHME NPUEMOB padoThl ¢ HHGpOpMaIMel (PUINYECKOro CoIep KaHMs,
BKJItOYasi MH(GOPMALIMIO O COBPEMEHHBIX JOCTHKEHMSX (DU3UKH, aHAIU3 U
KPUTHYECKOE OlIEHWBaHKE UH(POpMaLUY;
3HaKOMCTBO €O cepaMu NpodecCUOHATBHON AESITEIBbHOCTH, CBSI3aHHBIMU C
(GU3UKOHN, 1 COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JTOCTHUKEHUSIX
(U3NYECKON HAYKH.

Ha w3ydenue ¢usuku (6a30BbIi ypOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8
KJacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HefIeIi0).



[Ipennaraemelii B mporpamMme o (U3MKe MepeyeHb JTadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00y4Jaronmxcsi, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, MpearaeMplx B pamMKax
OCHOBHOTO roCyJapCTBEHHOTO pK3aMeHa 1o busnke.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKIIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABneHus npupoibl. PHU3NYECKUE SABICHUS:
MEXaHUYECKUE, TEIIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKH M3y4aloT MPUPOIY.
EcTecTBeHHOHAy4HBIM METOJ TO3HAHUS: HAOIIOJIEHHE, MMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBIDKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCKUX SBJICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIJIOBbIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC
SIBJICHHSL.

2. Dusnyeckue MpUOOPHI U MPOLETypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
1M (ppOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue LEHBI IEICHUS KAJIbl K3MEPUTEIBHOTO Mpubdopa.

2. H3mepeHue pacCTOSAHUM.

3. U3mepenue o0bEMa )KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3MepeHue Temmeparypbl MpPU MNOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JaTYAKA TEMIIEPATYPHI.

6. lIpoBeneHue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
mycKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, HMX pa3Mmepbl. ONbITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

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

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KkpucTaminieckux) Teia. B3anMocCBsi3b MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jlemoncmpayuu.

1. HaGnrogenue 6pOyHOBCKOTO ABMKCHHUSI.



2. HaGmonenue nuddyzum.
3. HaGmtonenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSKEHUEM  WIH
OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psaoB (C  HUCIOJIb30BAHUEM

dboTorpadmii).
2. OnBITHI 110 HAOIIOICHUIO TEIIJIOBOT'O PACHIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.
Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE 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.
1. HaOmroneHue MexaHUUYECKOTO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus nHEpIUU.
4. HaOmoneHre n3MEHEHHUs CKOPOCTHU MPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHME MACC IO B3aUMOJCHCTBUIO TEI.
6. CroxxeHue cui, HapaBJIEHHBIX MO OJHON MPSIMON.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABMIKEHMUs (IIapyKa B XKHUIKOCTH,
MOJIEJH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpenenieHNe CpelHEM CKOPOCTU CKOJBXEHUSI OpycKa WM IIapuKa Mo
HaKJIOHHOM IUIOCKOCTH.
OrnpeneneHre mI0THOCTU TBEPIAOTO TENA.

4. OmbITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTshKeHUs (aedopmanun)
MPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, dKUAKOCTENH M ra30B.



JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBlieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTypbl. I[lepenaua 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
BO3yIIHONH 00osiouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHoro
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.
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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.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

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 MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenve pabOThl CUIBI TPEHUS NPU PABHOMEPHOM JABIXKEHUU Tela

110 TOPU30HTAILHOU ITOBEPXHOCTH.
2. HccnenoBaHue ycloBUM paBHOBECHS pblyara.
3. Usmepenue KII/] HaKIOHHOM IJTIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUU.
8 KUIACC

Pa3zpnes 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mogaenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue n amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJIEKYJAPHO-KNHETUYECKON TEOPHH.
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:
TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3IIyYCHHUE.

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. HaGmionenune OpOyHOBCKOTO JTBUKCHHSL.
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10.
11.
12.
13.

Habmonenune nuddysun.

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

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

[IpaBuna u3aMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOTHI.

Harpepanue npu coBepiieHur padOThl BHEIIIHUMU CHUJIAMH.
CpaBHeHHUE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habnronenue nocTostHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.
Mojienu TEeIJIOBBIX ABUTATEIICH.

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.

Paznen 7. DjaekTpuyecKue U MATHUTHBIE SIBJICHUS.
Dnektpuzauus Ten. [Ba poja sneKkTpUYecKuX 3apsaaoB. BzaumopaercTBue
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 MoOIIHOCTH JJIEKTpUYECKOoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LN U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

I[loctostHHBIE ~ MarHuTHL.  B3auMoAeMCTBHE  MHOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1noje. MarHuTHOe moJie 3eMJIM M €r0 3HAYEHUE JJI )KU3HU Ha 3eMmile.
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 cTOYHMKM TOCTOSIHHOTO TOKA.
JIeHicTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MmepeHune 3JIeKTpUUECKOro HAPSKEHUSI BOTBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
. B3aumopaencTBrue MoCTOSSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ieJICHUs MMOJIOCOB MarHuTa.
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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.

o vk~ w

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, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJbl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HalpaBJEHUS TOKa B
KaTyIIIKE.

18. M3yueHue nerlcTBrsI MArHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nuzyueHue padoThl 3JE€KTPOJBUTATEIS.

20. U3mepenne KIIJI anekTpoaBuraTtebHONM yCTaHOBKH.

21. OnbITBl IO  MCCJEAOBAHUIO SABJICHUS DJICKTPOMATHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HAMNpPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

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
nageHue. OnsITel [anues.

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  CUJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTHH.

Paznen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTy1a. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpainenue
SHEPTUU MPH KOJIeOATETLHOM JIBHXKEHHH.

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
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue kojieOaHWii Tea IMOA AECHCTBHEM CHJIBI TSHKECTH M CHJIBI
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.
. AKyCTHYECKHI pE30HAHC.
./Ia60pam0pnb1e pabomul u onvimol.
1. OmpezneneHne 4YacTOTbl M Iepuoja KOJEOaHM MaTeMaTH4ecKOro
MasTHUKA.

2. Ompenenenuie 4acTOTHI M IEPHOJIa KOIeOaHU MPY>KMHHOTO MasiTHUKA.

3. HccnepnoBanue 3aBUCUMOCTH NEpHOJIa KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT IJTMHBI HUTH.
4. VccnenmoBaHue 3aBUCHUMOCTH MEepUoa KOIeOaHU IPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCMMOCTH IepUO/a KOJIeOaHHUM rpy3a, MOABEIHIEHHOTO K
HUTH, OT Macchl rpysa.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KoJeOaHwmid
NPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMArHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
AJIIEKTPOMArHuTHhIX BOJH. Illkana »ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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DneKTpoMaruuTHas npupoga csera. CkopocTh cBeTa. BoliHOBbIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIJIBHOIO

TenedoHa.

Pa3pnen 11. CBeToBbIe IBJICHHUS.

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
OTpakeHHe cBeTa. VICmonp30BaHME TIOJHOTO BHYTPEHHETO OTPaKCHUS 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 6enoro cBera B CIEKTP.

12. [omy4yenue 6em0T0 CBETA MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKEHUsI CBETOBOIO Jiyda OT yIJia
NaJCHUs.

2. M3yueHue xapakTEPHUCTHK U300pAKECHUS MPEMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIICHUSI CBETOBOIO JIyya OT yrJjia
NaJCHUS Ha TPAHULIE «BO3LYX—CTEKIION.
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4. Tlomydenue u3o0paxeHUI C MOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMSI M ONTUYECKON CHIIbI coOMparolen
JIUH3BI.

6. OIBITHI 110 PA3JT0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITHI IO BOCHPHSATHIO IIBETA MPEAMETOB NPH UX HAOIIOJACHHUH 4Yepes
[IBETOBbIC (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

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

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE 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.

1. CHeKTpbl U3IYYEHHUS U TOTJIOIICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp Boaopoa.

4. HaOmoneHue TpekoB B kamepe BuibcoHna.

5. Paborta cuéTurka MOHU3UPYIOIINX U3TYUYCHH.

6. Perucrtpanus u3inydeHus: IpUPOJHBIX MUHEPAIOB U IIPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIONIHBIX U JTMHEHYATHIX CTICKTPOB U3JIyUYEHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHE HHEPIHMM YaCTHUIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue pagnoakTUBHOTO (hoHa.

IHoBTOPHUTEIBLHO-00001IAOINMH MOAYIb.

[ToBTOpHTENHEHO-00001IAIOIINI MOYJIb NPEAHA3HAYEH IS CHCTeMaTU3aluu
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



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) mnaTpUOTHYECKOT0 BOCIIMTAHMS

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3HYEeCcKOi HayKH;

- LIEGHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CY>X/I€HUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- BOCHPHSITHE ICTETHUECKUX KAaYeCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MIO3HAHMSA:

- OCO3HAHHME UEHHOCTH (HU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
[I03HAHWSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLIEH
KYJIbTYPHI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpEca K HCCIeI0BaTEIbCKON
JEATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIbLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH 0Oe30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTU TpaBUi 0O€30IacHOro TIOBEJIEHHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHHUEM B
JIOMAIIIHUX yCIIOBUSIX;

- c(OpMHUpPOBAHHOCTh HaBBIKA peQEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- aKTUMBHOE y4yacTH€ B pEUICHUU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alUu, TOpojJa, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQECcCcuii, CBI3aHHBIX ¢ (PUBUKOIA;

e 7)3K0JI0rHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HAa NPUMCHEHHE (HM3MYSCKUX 3HAHHMM IS PEIICHHs 3a/1ad B
o0JlacTH OKpY’Kalolllel Cpeabl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00ATLHOrO XapaKTepa SKOJOTMYECKUX MPoOJeM U MyTell HX

pELICHUS;
e §8) ajanTanuM K M3MEHSKIIMMCH YCJIOBHSAM CONHAJIbHOM W NMPHUPOIHOM
cpeabl:
e - TOTPEOHOCTh BO B3aMMOJICUCTBUU TMPHU BBINMOJHEHUH HWCCICIOBAHUN U

MPOCKTOB (HM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
ApYrux,

e - TIOBBIIICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NeSTEIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHM, B TOM YHCIIe (OPMYIHPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHUK U KOMIICTEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHUS B TNPUOOPETCHWH HOBBIX (PU3MUYECKHUX
3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HPKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3HUECKUX 3HAHUM;

e - OIIGHKAa CBOMX JCHUCTBUU C Yy4€TOM BIMSHHUS Ha OKpPYXAIOUIyl Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX TIOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl MO (U3WKE Ha ypPOBHE OCHOBHOTO
oO1ero odpa3zoBanus y oOyyvaromierocs 0yayT chopMHpOBaHbI MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIIbHBIC YHUBEPCATbHbIC YUeOHBIC ACHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHbBIC JICHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jiornueckue AeiicTBUA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS ¥ CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paCCMaTpPUBAeMbIX (aKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH TTPUYMHHO-CJIEICTBEHHBIE CBS3M NpPHU U3YYECHUU (PUINYECKUX
SIBIICHUH W MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIFOUEHUH, BBIIBUTATh THUIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3mdeckon
3aau (CpaBHEHUE HECKOJIbKUX BapHAaHTOB pEIICHHUs, BHIOOp Haumbosee
MOJIXOJISIIIIETO C YYETOM CaMOCTOSITEIPHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCKHI KaK MCCIIE0BATEIIBCKUI WHCTPYMEHT TTO3HAHMSI,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3HUeCKUil IKCIIEPUMEHT, HEOOJBIIOE HWCCISAOBaHHE (PU3UUECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHHMOCTh M  JOCTOBEPHOCTh HH(POPMAIHIO,
TIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS WU KCIIEPUMEHTA,;

CaMOCTOSTENIbHO (POPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS,

IIPOTHO3UPOBATh  BO3MOXKHOE  JalIbHEWINIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATOI0KECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHATh Pa3jINYHble METOMAbI, MHCTPYMEHTBI U 3aIPOChI IIPU MOUCKE U
orOope MHGOPMALMK WIM AAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU
dbu3nyecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMyYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pElIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMmyHMKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NeiCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OPaTOPHBIX
paboT ¥ IPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKa3bIBaTh HJCH, HAIICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJCpKaHUE
OJ1aro’KeaTeIbHOCTH OOIIEHUS;

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Juanora, OOHapyKHUBATh Pa3IMIUE M CXOACTBO ITO3HIIH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMMAaThb W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHOHOM U
WHIUBUIYyAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckomn
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATH JIEHUCTBUS
no €€ JOCTHXKEHHMIO: pPaclpelessTh pPOJu, OOCYXJIaTh MpoLEcChl U
pE3yNbTaThl COBMECTHOM pabOoThI, 00001I1aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAIPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JApYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KAa4ECTBO CBOEro BKJIaJa B OOIIUM MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTENEHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPEOYIOIINUX
TUTSI perieHusT (GU3UICCKUX 3HAHUM;

OPUEHTHUPOBATHCA B  PA3IUYHBIX TOJAXO0JAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHSATHE PEIICHUS B TPYIe, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOSITEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (PU3UICCKON 3a1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIPeIjiaraeMbie BAPUAHTHI PEIICHUH;
JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAaIlMHU U NIpeJiarath IiaH €€ U3MEHECHUS;
OOBSICHATh  MPUYUHBI  JTIOCTMXKEHUSI  (HEIOCTUIXKEHHUS) PE3yJbTaTOB
NeSITeTbHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBINOJTHEHUS
(GU3UYECKOr0  HCCIEIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCSA CUTyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOoBeKa B XOJ/€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIEHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.



HPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kjiacce rnpeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHUM:

UCIIONB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHUYECKUE  SIBJICHUA,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAWHUIIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BelllecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOpHUs, paBHOACHCTBYrOIIAs
cuna, gedopmauus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddysus, TEIIoBOE NBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JBI)KCHUE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCHIO
BpallleHUsI, Tepeaada JAaBjieHUs TBEPABIMH TeJNaMU, XUIKOCTSIMU U
razamMm, arMochepHOe JaBlieHHWe, IUIaBaHWE TeJ, MPEeBpaIICHUS
MEXaHUYECKON PHEPruu) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UYECKUX SIBJICHUUA B
OKpY’)KalollleM MHpEe, B TOM 4HCIe (U3nYecKue SBICHHUS B TPHUPOJE:
NPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
NpUPOJIEC, NEUCTBHE CWJIBI TPEHUS B MPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOI0 JaBJICHUS Ha XKUBOW OpPraHU3M, IJIaBaHUE PBIO, phlYaru B
TEeJIe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) GU3HUUECKUX SBICHHM;
OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
dbuzuyeckre BEIMYUHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, Cujla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3G(UIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETUYECKas W MOTEHIMalbHAs DHEPTHsi), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  UCIOIB3YEMbIX  BEJIWYUH, HX
0003HaueHUA W EAWHHIBI (U3MYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIMYHMHY C JAPYTHMMH BEJIUYHMHAMH,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIONb3Ys MpaBUiia CIOXKEHUS CUJl (BAOJb OJHOW MmpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBuiIO paBHOBecHs pbruara (0510ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
HEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHHUS, TMPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (DU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarh pacu€THele 3a7adyd B |—2 JEHCTBUS, HCHOJIB3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBAIOLIME (DU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHajIu3a
YCIJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEMYUHBI B (OPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JAaHHBIE, HEOOXOUMBIE I pElIeHUs 3a/1ad, OLICHUBATh PEATMCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOUIU
(bu3HYEeCKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3iuyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOAE OIbITa, JEJaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3HYECKUX SBICHUM WU
buznIecKux CBOICTB TeI: dbopmyIupoBaTh MIPOBEPSIEMBIEC
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIIOJIHATD MPSMbIE H3MEPEHMSI PACCTOSHHSA, BPEMEHM, MAacChl Tena,
00bEMa, CHUJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(@pOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIpPYrofl ¢ HCIOJb30BAHUEM NPSIMBIX HM3MEPEHUHN (3aBUCHMOCTH MYTH
PaBHOMEPHO JABWXKYILErocsl Telda OT BPEMEHU JBWXKECHHS Teja, CHUIIbI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacCTH Teja U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJNa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUIaBaHUsl TEJ, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  Y4eOHOrO HCCIEAOBaHUs, CcOOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Clenysl MPEeAJoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTHM (PU3WYECKUX BEJIMYMH B BHJIE



NpeIOKEHHBIX Ta0null U TrpaduKoB, AeNaTh BBIBOJABI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBbIC H3MEpEeHHsI (DU3MUECKHX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejia, CUila TPEHHS CKOJBKCHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOUIas CWiIa, JEHCTByIOIIas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(DPHUIMEHT TMOJIE3HOTO EeUCTBUS
IPOCTBIX MEXaHU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUI cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJTMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JACHCTBHSI MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS! TNTIOCKOCTD;
XapaKkTepu30BaTh MPUHIUIBl JACUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX ONuUcaHud (B TOM 4YHUCIHE:
NOAIIMIIHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHNM IIpecce,
MaHOMETp, BBICOTOMEP, MOPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPHl  (HAXOAWTh  WHGOpPMALUIO O  MPUMEPax)
NPaKTHYECKOTO HWCIOJB30BaHUsl (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHnst 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOT0 MOBEJCHUS B OKPY KaIOIIEH cpejie;

OCYLIECTBJISATh OTOOp HCTOYHMKOB HHpopMauuu B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOITNXCS
3HAHUA ¥ TYyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIJIEISATH
uH(hOpMAaIUIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBONM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCTIONb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpXaHHs, CIPABOYHbIE MaTEepUAbI,
pecypcesl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WMH(pOpManuu (HU3MIECKOro COoAEpKaHUs, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHUS O pe3yJbTaTax MPOEKTOB
WIN Y4eOHBIX HCCIEJIOBAaHUM, NIpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUUHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALlUEN;

IpU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN paclpeensiTh
00SI3aHHOCTH B TPYININE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4yaMu,
CICIWTHh 3a BBIIOJIHCHUEM IUUIaHA JEWUCTBUM, aJeKBATHO OLICHUBAaTh
COOCTBEHHBIM  BKJIAJl B  JIEATENIBHOCTh  TPYNIBI,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHUI:

HCTIOJIb30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
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;
pazinyuarh sSBJICHUS (TEIUIOBOE paclIMpeHHEe M CKaTHhe, Tervionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KANWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJI€HUE, KpUCTauin3anus (OTBEpJEBAHUE), KHUIICHUE,
Teruionepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIHS, 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;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM 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;

OTHUCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3UYECKHUE SBJICHUS, UCIIOJIb3YS
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



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO3[yXa, JJIEKTPUUYECKHU 3apsm,
CUJIa TOKa, JJIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHBJIECHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUE  BeIllecTBa, paboTa U  MOIIHOCTh
ANEKTPUYECKOTO TOKa), TMpPU  ONHUCAHWUU MPABUIBHO  TPAKTOBATh
(bu3HYEeCKUil CMBICT MCIOJIb3YeMbIX BEIWYWH, 0003HAUCHUS U EIUHUIIBI
bu3MUecKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEOpuu
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHNO3ULIUU MO (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIWM, IIPA OSTOM JaBaTh
CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3HUECKHE TPOLIECCHl U CBOMCTBAa T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE M3 1—2 JTOTHYECKUX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(buU3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3amauyd B 2—3 JEHUCTBUS, HCMOJB3ysS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: Ha OCHOBE aHallM3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHHUs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXoauMble Juisi €€ penieHusi, MPOBOJAUTH pPacuéThl M CpPAaBHUBATh
MOJIy4YE€HHOE 3HaYeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE WCCICIOBAHUSA, BBIICIATH
MPOBEPSIEMOE  MPEIIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBaHUs, JIeJaTh BHIBO/IBI;

NPOBOJAUTH OMNBITHl IO HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3HYEeCKUX CBOMCTB TeJ (KaMLISIPHBIC SIBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPHU HU3IYYEHHH OT IIBETa H3ydaromier (moriomnaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TeMIEpaTypbl KUIKOCTU U
mIon@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3AlMUs TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX  3aps0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MAarHUTHBIX IIOJIEM MOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHWTHOTO MOJIA Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA D3JIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OpMYJIHUpOBATH
IpOBEpsIEMbIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY M3 IPEII0KEHHOTO
000py10BaHusl, OMKMCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;
BBIIIOJIHATD ~ NPSMBIE  WU3MEPEHUS  TEMIIEPaTypbl,  OTHOCUTEIBHOU
BII&XHOCTU BO3AYyXa, CHIbI TOKA, HAIPSHKEHUS C HCIOJIb30BAHUEM
AaHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKOW BEJIMYUHBI OT
OpPYroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
COIIPOTHUBIJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU IIOIEPEYHOI0
CEYECHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CHJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANpsOHKEHHWs HAa  IPOBOJHHKE,
WCCIENOBAHUE IIOCIEAOBATENBHOTO M IMAPAJUIENBHOTO COECIWHEHUU
IPOBOJHUKOB): IUIAHUPOBATh UCCIIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, Clelysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJAE TaOMUIl U TIpaduKOB,
JeNaTh BBIBOJIBI IO PE3YJIbTATAM UCCIIEN0BAHNS;

NPOBOJNTh KOCBEHHBIE HW3MEPEHHUS (PU3NYECKUX BeIMUuH (yIelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBIECHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IUIAaHUPOBAThb W3MEPEHUs, COOUpATh
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY, CJIEysl NMPEIIOKEHHOW MHCTPYKIUH, U
BBIYMCIIATH 3HAUEHUE BEJINUNHBIL;

coOIoAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JACUCTBUA HW3YYEHHBIX HNPUOOPOB MU
TEXHUYECKUX YCTPONCTB C OMNOpPOM Ha HMX ONucaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIBTMETP, CUETUHMK DJIEKTPUYECKOM DJHEPIUM, DIIEKTPOOCBETUTEIBHbBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBJICHUN U HEOOXOJIMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npubopbl MO CXEMaM M CXEMAaTU4YHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
LIENIEeN C MOCIEAOBATEIbHBIM U NTapaJuICNIbHbIM COCAUHEHUEM DJIEMEHTOB,
paznunyas yclioBHbIe 0003HAUEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(MOPMALMIO O  [pUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU N1 oOecrnieueHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUSA 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WNuTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUUM M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALMIO, KOTOpas
ABIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUil HAay4HO-TIONYJISPHYIO
JUTEpaTypy (PU3MYECKOro  COAEpXkaHHs, CIPAaBOYHbIE MaTEepUalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTaA,
npeoOpa3zoBaHusa HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpAaTKHUE 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;

IOPU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpenesTh OO0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 3a BBINOJHEHUEM ILJIaHA ACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJEHCTBUE,
IPOSIBIISiS TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K koHIly o0yueHus B 9 Kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUAOIIUXCSI YMEHHUM:

UCIIOIB30BaTh IIOHATHA: CHUCTEMa OTCY€Ta, MaTepUalbHAs TOYKA,
TPAeKTOPUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHHS, Jehopmarius
(ympyrasi, mjacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTh,
CHEKTPbl UCITyCKAaHUS U MOTJIONIeHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
W30TOIIBI, SIZIEPHAs DHEPTETUKA,

pa3nuyarh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTHU, B3aUMOJICUCTBUE



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;

pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3WYECKUX SBICHUNA 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;

OTUCHIBATh M3YyYCHHBIC CBOMCTBA Tel M (U3UUYECKUE SBJICHUS, UCIIOJIB3YS
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;
XapaKTepu30oBaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
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 W 3alMCBIBATh €r0 MAaTEMaTHUECKOE BBIPAKCHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C Omopod Ha 2—-3 W3yYeHHBIX CBONCTBA (DM3MUECKUX SIBIICHHM,
$uU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anayu  (Omuparolmuecs Ha cucteMy u3 2-3
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMUYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBISBISITHh HEIOCTAIOIINE WIM W30BITOYHBIC JaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMEBIE JIJISl PEIICHHsI, TPOBOAUTH PACcCUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PUIUIECKOU
BEJTUYHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOUIU
(GU3NYECKUX METOJIOB, WCIIONB3Yysl OMUCAHWE HWCCIICIOBAHUS, BBIICIATH
IpoBepsieMOe TPEIINONOKEHNE, OIICHUBATh MPABIWIBHOCTh IOPSAJIKA
NPOBEJCHHUS  HMCCIEAOBAHUA, JEJlaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUHN U OIBITOB;

NPOBOJNUTH OMNBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
¢bu3nUecKkux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HerloToHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHOAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pa3ioKeHue Oeoro CBeTa B CIIEKTP, M3yUEHHE CBOHCTB M300paKECHUS B
TUIOCKOM 3€pKajie W CBOWMCTB HW300paKeHHsI MpeaMeTa B coOuparomien
AuH3e, HAOMIOJEHHE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHUs, ONUCBIBATH XOJ  ONbITA W  €r0  Pe3yJIbTaThl,
(dbopMyIMpOBaTH BEIBOJIBI;

NPOBOANUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpeqHee 3HA4YCHHE W3MEpSIeMON BeIMYUHBI (POKYCHOE pacCTOSHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO PHOOpa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIXKEHUU 0€3 HayaJbHON CKOPOCTH, NEpHUOAa
KoJie0aHUIl MaTeMaTH4YEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHUs CBETa OT yria MaJCHUs W yria MPETOMJICHHS OT YIJia



najieHus): IUIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3uYeCKUX BEIWYUH B BUJE TaOmuIl U rpaduKoB, JeJaTh BBIBOJbI IO
pe3yJbTaTaM HCCIEA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHUS (U3UYECKUX BEIHYUH (CpEaHsSA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKCHUH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, KECTKOCTh MPYXKHHBI, KOI(PPHUIIUEHT
TPEHUS CKOJBXKCHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTH4eCKOro W TMPYKUHHOTO MAasTHHUKOB,
onTHYecKass Cuia coOuparomieil  JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAaHUPOBATH M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPCHHUS, CIEIys MPEUIOKEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAYEHWE BEIMYMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPECHUN;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPW3HAKH W3YYCHHBIX (PU3WYECKUX MOJeNeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJeJh aToMa, HYKIOHHAas
MOJIe]Ib AaTOMHOTO SI/IPA;

XapaKTepH30BaTh TPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSIHHS W YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3YysS 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHUW W  HeoOXxoaumble (U3HUECKUE
3aKOHOMEPHOCTH,

UCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOIECCOB
IpY PEIICHUH YYCOHO-TIPAKTUYCCKUX 3ajad, ONTHYECKHUE CXEMBI IS
NOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOAUTh  NpPUMEpPHl  (HAXOIWUTh  WH(OpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM 11 obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUHU ¢ NMpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJIOACHUS
HOPM JKOJIOTUYECKOTO TOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBISATh TMOUCK WHGOpMaK  (HU3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENHHO (POPMYIIUPYSI MOUCKOBBIN 3alpoOC, HAXOIUTh



NYTU ONpeesieHUs] JOCTOBEPHOCTH IMOJy4eHHON MHQOpMAIMK Ha OCHOBE
VUMEIOIUXCS 3HAHUU U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 3aJaHUl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3HYECKOrO0  COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypceel cetu MIHTEpHET, BianeTs NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusl UHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/71aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMaIMU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJEp KaHMS,
nyOJMYHO MPECTABIATh PE3YyJIbTaThl IPOEKTHOW WIIA MCCIIE0BATENbCKON
NEATEeIbHOCTH, IIPU  OTOM TPaMOTHO  MCIOJIB30BAaThb  HM3yYECHHBIN
NOHATUHHBIM amnmapar HM3y4yaemMoro pasjena (U3MKM U COINpPOBOXKAATH
BBICTYIUIEHHE TMpe3eHTalueldl ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
Kontpoasnbie | IlpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®@usnka u e€ posib B NO3HAHUM OKPY/KAIOIIEr0 MUPA
but6mmoreka [IOK
1.1 o - 2
MSHKA = HAayKa O NPHpOAC https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 ) 2 1
HBHICCIIE BB https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBI METO/ TTIO3HAHUS 2 1 bubmorexa [OK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. IleppoHavyaibHble CBeJeHUS O CTPOEHHUH BelllecTBa
bubmuorexa [JOK
2.1 Crtpoenue BemiecTsa 1
TPOCHHUE BECCTR https://m.edsoo.ru/7f416194
29 JIBM>KeHuEe U B3aUMOJICHCTBUE YACTHII ) 1 bubmuorexa [JOK
' BEIIeCTBa https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHEIC COCTORHI BeMectsd https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBuskeHune U B3auMojieiicTBHE TeJl
but6mmoreka [JOK
A M
3 CXAHITICCROC AABIDKCHHC 3 https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, INIOTHOCTh 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.edsoo.ru/7f416194

but6mmoreka [JOK

33 Cuna. B 14 2
. DR cnit https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH U ra30B
41 Jasnenue. Ilepenaua naBineHust TBEpAbIMU 3 bu6mmoreka [JOK
' TeJIaMH, )XUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bubnunoreka [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A 6
TMOChEpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen S. Pabora 1 MOIIHOCTB. JHEPrust
bubnunoreka [IOK
1 P 1
3 a60Ta 1 MOIHOCTS 3 https://m.edsoo.ru/7f416194
bubnunoreka [JOK
32 Tpoctsie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
b K
5.3 Mexanudeckasi SHEpPTUs 4 1 nommorexa O
https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iejioB U TeM undpoBbie
Ne ni/mn P KonTtpouasnsie | IIpakTnueckue (ubp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TenioBblie IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIIECTBA 7 bubmmorera [IOK
’ P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIIOBHIC HPOECCH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHHSA
51 DIIEKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TENa 7 | bu6mmoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
2.2 IT i 7 20 1 7
OCTOSIHHBIN AJICKTPUYECKUN TOK hitps://m.edsoo.ru/7f4 18 ce
2.3 MarsuTHbI€ SBICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 4
IMEKTPOMATHHTHAS HHILYKUHA https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 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
HauMeHnoBaHue pa3/iesioB U TeEM nuppoBbIe
Ne ni/mn P KonTtpouasnsie | IIpakTnueckue (ubp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4ecKoe ABMXKCHHE U CIIOCOOBI €0 10 | bubnunoreka LIOK
' ONKYCaHus https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.2 BzaumoneiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHECHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue KoJ1e0aHUA U BOJHBI
bu6moreka [JOK
2.1 MexaHn4ecKkne KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHndeckue BOJIHbI. 3BYK 8 1 3 nommoreka [
https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHUTHOE TOJIE 1 6 ) bu6mmoreka [JOK
' JJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nea 4. CBeToBble siBJIeHMS
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubmmorexa [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 hitps://m.edsoo.ru/7f41 ada6
but6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CEKTP 3 2 hitps://m.edsoo.ru/7f41 ada6
Uroro no pazaeny 15
Paszgen S. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanue ¥ nOTiIonieHrne CBETa aTOMOM 4 1 hitps://m.cdsoo.rw/7f41 ada6
bubmuorexa [JOK
32 CTpocHHe aTOMHOTO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnmnorexa LIOK
. s 1
53 JIEPHBIE peaKLU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3znea 6. [loBTopuTe1bHO0-00001IAKOINI MOYJIb
6.1 [ToBTOpenue u 00o0IIeHNE COAEPIKAHUS 9 ) bu6nuorexa LIOK
' Kypca (usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE INVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoxka

KoaunuecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKue
padoThI

Jlara
U3YYCeHUS

DJIeKTPOHHBbIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

du3uka — Hayka O IPUPOLE.
SIBnenus npupoasl. Gusndeckue
SIBJICHUS

MexaHI/I‘IeCKI/IC, TCIIIIOBBIC,
QJICKTPHUYCCKUC, MAIHUTHBIC,
CBCTOBBIC, 3BYKOBBLIC ABJICHUA

dusudueckue BEINYUHEI U UX
U3MEpeHue

Ypok-uccnenosanue "N3mepenne
TeMIepaTypbl IPH MOMOIIN
KHJIKOCTHOTO TEPMOMETPA U JATIHKA
TeMmneparypbl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HAyKH U3Yy4aroT IIPUPOY.
EcrecTBeHHOHay4YHBIA METOL
no3HaHus. Onrcanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIei

bu6mmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "IIposepka
THUIIOTE3bI: AAJIBHOCTD nonéra rapuka,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OombIIie, ueM OoJIbIle BBICOTA IMycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE bubmorexa HOK
p p https://m.edsoo.ru/ff09fe0a
BelecTBa
8 JIBMIKEHHE YacTHIl BEIIeCTBa bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue « ONbITHI 110
9 HaOJIOZICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHUSI BEILIECTBA
B3anmocBs3b MEX 1y CBOMCTBAMHU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCOoOEHHOCTH arperaTHbIX COCTOSHUM
BOJIBI
MexaHn4ueckoe OBIKEHIE.
12 PaBHOMEpHOE M HEpABHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05¢c6
IBHKEHUE
bu6mmoreka [IOK
13 Cxopoctb. EnTUHUIEI cKOpOCTH
p A H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt ¥ BpeMeHH IBUKCHUS bubmmorexa IOK
y P https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aIfMOﬂeﬁCTBHe TeleKaK Opu4YrHa bubmmorexa TIOK
p https://m.edsoo.ru/ff0a0c10
MU3MEHEHUSI CKOPOCTH JIBHXKEHHUS Tell
16 [TImoTHOCTH BemecTBa. Pacuer Macchl u bubmuoreka [JOK
o0beMa Tejla 0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTHU TBEPIOIO TEJIA»

Pemtennie 3agau mo teme "I1OTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23¢c
Cuia KaKk XapakTepruCTHKa
19 B3auMoaercTeusa Ten. Cuina
ynpyroctd. 3akoH ['yka
Jlabopartopnast pabota «13yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanium) py>KUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenue Tarorenus. Cuma TSHKECTH
CBs13b MEX]ly CHIION TSKECTH U
22 Maccoi tena. Bec tena. Pemenue Bubmmorexa [IOK
" " https://m.edsoo.ru/ff0al778
3aznay no teme "Cuiia TsKecTu
3 Cuia TSKeCTH Ha APYTHX IJIaHeTaxX. bubmmorexa [JOK
OU3NYECKUE XAPAKTEPUCTUKH TJIAHET https://m.edsoo.ru/ff0al1502
bubmmorexa [JOK
24 Hsmepetie ciu. Jlusamomerp https://m.edsoo.ru/ff0al8cc
bub6auoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
Crno>xeHue IByX CHUJI, HalIpaBJIECHHBIX
26 10 OJTHOM MPSIMOM. buGmorera [IOK
. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHIT
27 Pemenue 3amgau no reme
"PaBHoneiicTByroMIas cu"
73 TpeHue CKONbKEHNS U TPEHUE MTOKOSI. bu6nuorexa LIOK
TpeHue B IpUpoOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlabopartopnast pabota «3yuenue bubnuorexa [JOK



https://m.edsoo.ru/ff0a123c
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

3aBUCHUMOCTH CHUJIbI TPCHHUA
CKOJIBXXCHHA OT CUJIBI JaBJICHUA U
XapakTepa COoIpruKacCaroImnxcs
HOBGpXHOCTGﬁ»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amad Ha onpeneneHue

30 PaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3aga4d mo Temam: «Bec

3l Tenay, «I padpudeckoe n3odpaxeHue bu6nuoreka LIOK
cumy, «Cunely, «PaBHOEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbhas pabota mo Temam:
«MexaHudyeckoe IBHKEeHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I'padprueckoe n300pakeHUEe CHID»,
«Cunb»

1 JaBnenue. CriocoObl yMEHbBILIEHUS U bubmuorexa [JOK
YBEJIIMYCHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHMOCTb

34 JIaBJICHMS ra3a oT 00bEMa, bubnnorexa [IOK

https://m.edsoo.ru/ff0a2376
TeMIepaTyphbl
Ilepenaua maBieHUS TBEPABIMU
35 TGJ‘II;MI/I, JKUJIKOCTSIMH U EasaMH. 3aKkoH bubmotera [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KUJKOCTH U rase, bubnuoreka [{OK
BBEI3BAHHOE JICUCTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlapneHue B bubmnoreka LIOK
JKUIKOCTH U Tra3e. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826

38 Coobmatomuecst cocyabl bu6morexa [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmnoreka LJOK

39 I'mapasimueckuii mpecc
AP p https://m.edsoo.ru/ff0a3136
40 Maunowmetpsl. [TopuiHeBoi
YKUIKOCTHBIN HacoC
Atmocdepa 3emin. [TpudauHb!
CYIIECTBOBAHUS BO3IYIIHOM 000JIOUYKH
41 3ZMJH/1 3aBI/ICI/IMOCTB};TMOC(l)e HOTO bubmmorexa [IOK
' p https://m.edsoo.ru/ff0a2b5a
JIaBJICHUS OT BBICOTHI HaJl YPOBHEM
Mops
bub6mmorexa [JOK
42 Bec Bo3ayxa. ATMocdhepHOE TaBIeHIE
o bep a https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMmocepHOTo TaBICHUS. bubnmoreka [JOK
Omneit Toppruemm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEpPHOT0
44 aBJICHUS OT BBICOTEHI HA, OBHEM bubmmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouna. AtmocdepHoe bu6nuoreka [IOK
JIaBJICHHUE Ha pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo teme "
AtMocdepHoe naBieHue"
JlelicTBUE XXKUIKOCTH 1 ra3a Ha
47 HOT'PY>KEHHOE B HUX TEJIO bubmnorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JIaGoparopnas padora «Onpenenenue
48 BLITanKI/IBEIO :1"4 CHUJIBI 61711:)CTB fo1ei bubmmorexa TIOK
B da yrom https://m.edsoo.ru/ff0a33fc
Ha TeJO, MOTPYKEHHOE B KUJIKOCThHY»
49 JlabopaTtopHnast pabota 1mo Teme bubmuorexa [JOK



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

«HMccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJE OT 00bEMa MOTPy>KEHHOM
B KHUJIKOCTb YaCTH TeJlay

https://m.edsoo.ru/ff0a3514

50

[InaBanue Ten

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopras padoTa
"KoncTtpyupoBanue apeomeTpa Win
KOHCTPYUPOBAHUE JIOAKHU U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenue 3anau no remam: «IlnaBanue
cynoB. Bo3gyxomnnaBanuey,
«JlaBrieHHnEe TBEPIBIX TEN, )KUIKOCTEH
U Ta30B»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas padora no teme
«/laBiIeHHE TBEPABIX TEN, JKUAKOCTEN
1 Ta3oB»/Bceepoccuiickas
IpoBepoyHasi paboTa MpH NMPOBEIECHUN
C UCNOJIb30BaHUEM KOMIIBIOTEPA

54

Mexanudeckas pabora

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

55

Montgocth. EAuHUIEI MOIITHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MTPHU
noanéMe 1o Jiectauie"

57

IIpocteie MexaHu3MBbl. Phryar.
PaBHOBecue cui Ha peruare

58

Prryaru B TexHuke, ObITY ¥ IPUPOJIE.
JlaGopatopHas pabota

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e



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
https://m.edsoo.ru/ff0a478e

«HMccnenoBanue yCiIoBHil paBHOBECHS
phIuaray

59

Pemenune 3anay mo temMe «Y CIOBUA
PaBHOBECHSI pblUara

bubmuoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

Koadduruent nonesnoro necTeust
Mexanuzma. Jlaboparopnas padota
«M3mepenne K11/ HaknoHHOM
TUIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
MomHocTbh, KITJT"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckas dJHEprusi.
Kunetndeckast u noTeHIMaIbHAS
SHEPTHUs

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPruu

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

64

YPOK-3KCIIEpUMEHT IO TeMe
"DKCIIEpUMEHTAIBLHOE ONPECIICHHE
M3MEHEHUS1 KHHETUYECKOU U
MOTEHIMATBHON SHEPTUU IPU
CKaTBhIBAHUM TeJIa 110 HAKJIOHHOU
IJI0CKOCTH"

65

KonrponbHas padora no teme
«PaboTta 1 MOIITHOCTb.
Oueprusi»/Beepoccuiickas
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)XHOM HOCHTEJIE

66

PesepBHblii ypok. Pabora ¢ Tekctamu
o TeMe "MexaHndeckoe JBMKeHHe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6



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

PesepBubIii ypok. PaGoTa ¢ Tekctamu
67 o TeMe "JlaBiieHue TBEPIBIX TEJl,
JKUIKOCTEHN U ra3oB"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0adffe

PesepBHbIit ypok. Pabora ¢ TekcTamu
68 o teme "PaboTta. MoutHoCTb.

Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoabsnsie | IlpakTnyeckue
n/n Bcero U3ydyeHusi | o0Opa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
| KMHETHYECKON TEOPUHU U UX ONBITHBIC | Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYJ 1
3 Mopaenu TBEpAOro, JKUAKOTO U ) bu6nunorexa [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPIOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEILECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON 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.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U cxKaTue 1 Bubamorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBa3b TEMIEpPATypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1
YacTHUIL
9 Buytpennss sneprus. CriocoOsbl | bubmuorexa [IOK
VM3MEHEHUS! BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunae! rerionepenaun 1 bubnmoreka [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

11

VYpok-koHpepennus "[Ipaktuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIIECTB U MAaTepHAJIOB B LIEJIAX

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a65¢c0

sHeprocoepekeHus"

12 KomnunuectBo Termnorel. Y neapHas bu6mmorexa [JOK
TETIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OanaHca. bu6muoreka [JOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabdorta "HccnenoBanue

14 SBJICHUS TETNIOOOMEHA MPU bubmuotexa [JOK
CMEIIMBAHUU XOJIOJIHOW U ropsuen https://m.edsoo.ru/ff0a6a98
BOJIBI"
Pacuet konuuecTBa TEIIOTHL,

15 HEO0OXOAMMOTrO JIJIsi HarpeBaHUs Tea U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU

16 JlabopaTtophast pabora "Ornpezenenue bubnmnoreka [JOK
YACIBHON TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeiabHas TEIIoTa bu6nuoreka [IOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[InaByieHue u oTBEpECBaHUE

18 KPUCTAJUINYECKUX TeIl. Y AelIbHas bubmmorexa LOK

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

TEIUIOTA TIABJICHUS

19 JlabopaTtopHast pabota "Ornpezenenne bubnmoreka [[OK
YACIBHOW TEIJIOTHI TUTABJICHHUS Jibia" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCALHUS. bu6nuorexa LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nenpHas Teniora but6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
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napooOpa3oBaHus U KOHICHCAIIUH.
3aBHCHUMOCTB TEMIIEPATYPBI KATICHHS
OT aTMOC(EPHOTO JAABIICHHS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue

OTHOCHUTEILHOH BJIQXXHOCTU BO3ayXxa"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenune 3ala4 Ha OIIpCACIICHUC
BJIA’KHOCTH BO3AyXa

24

[TpuHLIMIIBEI paOOTHI TETIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBurarenb BHYTPEHHETO CTOpaHUS

25

KII/I TerutoBoro nBuratessi.
TennoBbie IBUTATENH U 3aIIUTA
OKpYyXarolieil cpeasbl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUH B TCIJIOBBIX IMPOLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TernsoBbie ABICHHUS.
W3meneHune arperaTHbIX COCTOSTHUI
BeuiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KoHnTponbHas pabota 1o teme
"TeruioBele aBieHusa. U3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

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

29

Dnektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSI0B

30

Ypok-uccnenoBanue "OneKTpu3anus
TeJ UHAYKLUEN U IIPH
CONPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneicTBre 3apsyKeHHBIX Tell.

bu6mmorexa [JOK

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

1 HamnpsokeHHOCTD 37€KTPUUYECKOT0 bubnuoreka [IOK
nons. [puHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu anexTpuueckux 3apsaoB.

33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

14 [IpoBOHUKY U JUAIEKTPUKHU. 3aKOH bubmnoreka LJOK
COXpaHEHUs IEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1au Ha mpuMeHEHHE bubnmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0

36 cyuecTBoBaHus. VlcTouHuKH bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

INEKTPUYECKOr0 TOKa

37 JIeficTBHS DIIEKTPUYECKOTO TOKA bubmmorexa [IOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 AJEKTPUYECKOTO OISl Ha TPOBOAHUKH 1
U TUBJIEKTPUKH"

19 DIJIEKTPUYECKUH TOK B MeTasuiax, bubmnoreka LJOK
JKHUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
YacTH
Cuna Toka. JlaboparopHnas pabota

41 "N3MepeHue U peryJIupoBaHue CUIIbI 0.5 Bubmmorexa LIOK

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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DNeKTpUUECKOe HaMpsKEHHE.
Boasr™metp. JTaGoparopHas pabota

bu6mmorexa [JOK

42 0.5
"H3MepeHue u peryanpoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpsokeHus"
43 CornpoTHBiIeHHE MPOBOTHUKA. bubnmoreka [JOK
VY ienpHOE CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6nuoreka [JOK
MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYEHUS U MaTepuraa”
3aBHUCHUMOCTH CHIIBI TOKa OT
45 HanpspkeHus. 3akon OMa g ydacTKa bubmmorexa TIOK
P ' y https://m.edsoo.ru/ff0aa44a
enu
JlaGopaTtophas padorta "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa, UAYIIETO
46 yepe3 pe3ucTop, OT COMMPOTUBIICHUS 1 Bubmmorexa [IOK
pe3 p P, P https://m.edsoo.ru/ff0aa04¢e
pe3ucTopa U HanpsHKeHHs Ha
pe3ucrope"
47 [TocnenoBarenbHOE U MapaslieIbHOE
COEIMHEHUS TPOBOIHUKOB
JlabopaTtopHas pabota "[IpoBepka
43 IpaBUJIa CJIOKEHUS HAIIPSLDKEHUH TTpU | bubmuorexa [IOK
MOCJEI0BATEIBHOM COEIUHEHUHU ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
JlabopaTtopHas pabota "I[IpoBepka
49 IpaBUJIa JJIsl CUJIbI TOKA IIPU | bubnuorexa [IOK

NapaJuIeJIbHOM COECIMHEHUH
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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Pemenue 3aga4y Ha npUMEHEHUE

50 3akoHa OMa U1 pasiInaHoro buGmnorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHECHMS TIPOBOHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OnpezneneHue
52 a0O0TBI M MOIIIHOCTH 3JIEKTPHYCCKOTO bubmorexa I[IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKHE METH U IOTPEOUTENN
53 JJIEKTPUUECKOH SHEPTUHU B OBIT bubmmorexa HOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o Teme "DIEeKTPUIECKHUE 3apsabl.
54 3apsoKeHHBIE Tela U UX bubmoreia HOK
p . . https://m.edsoo.ru/ff0abd2¢c
B3auMoaercTBU. I10CTOSTHHBIN
3JEKTPUYECKUNA TOK"
KonTponbHas pabora no teme
"DneKkTpuYecKue 3apsabl.
3apsKEHHbIE Tela U UX
. . bu6mmoreka [IOK
55 B3auMonencTBus. I1ocTOSIHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok"/Beepoccuiickast
poBepoyHas paboTa mpu MPOBEICHUU
C UCIOJIb30BAaHUEM KOMITbIOTEpA
56 ITocTosTHHBIE MATHUTEI, HX
B3aMMOJIEHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnmnoreka [JOK
OJIEH MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
bu6mmoreka [JOK
58 MaruunTtHoe nojae. MarHuTHoOE 1oJjie 1

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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3eMIIH ¥ €ro 3HaUEeHHUE IS )KU3HUA Ha
3emiie

59

OmnbIiT OpcTena. MaruutHoe noje
ANEKTPUYECKOTO TOKa MarautHoe
0JI€ KaTYIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne HMeKTPOMArHuToB B
texnuke. JlaboparopHas pabota
"N3yueHue neicTBUS MATHUTHOTO
0JISl HA MPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

OJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTPOABUraTENEH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHCcTpyupoBaHue 1 U3yueHue
paboTHI NIEKTpOABUTATENS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Oneitel @apanes. 3aKoH
AEKTPOMArHUTHOW MHIYKIUH.
[IpaBuiio Jlenna

63

Onektporereparop. CrocoObl
MOJTyYEHUS IIEKTPUIECKON DYHEPTHH.
DNEKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX
MCTOYHHMKAX SHEPTUHU

64

[ToaroToBka K KOHTPOJIBHOM padboTe
1o TeMe "DJIeKTpUYECKue u
MAarHUTHbBIC SIBJICHUS"

65

KonTponbHas padbota no teme
"DNeKTpUYeCKne U MarHUTHBIE
sBieHus"/Beepoccuiickas

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

IpoBepOYHas paboTa IpH MPOBEICHUN
Ha OYMa)KHOM HOCHUTEJIE

PesepBHblil ypok. Pabota ¢ Tekctamu bu6nuorexa [IOK

66 1
1o Teme "TemnoBkle aBIcHU" https://m.edsoo.ru/ff0acc5e
PeseprubIil ypok. Pabora ¢ TekcTamu

67 1o Teme "IlocTosTHHBIN 1 bubmorexa T[IOK

. " https://m.edsoo.ru/ff0acdc6

3IEKTPUUYECKUN TOK

68 PesepsHblit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarauTHbIC SIBIICHUS"

OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME



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

9 KJIACC

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

I MexaHn4yeckoe TBUKECHHE. 1
MarepuanbHasi TOUKa

) Cucrtema orcuera. OTHOCUTEILHOCTD | bu6mmoreka [IOK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6nuoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomMepHoe npsMoinHeiTHOE

4 nBxeHue. CpeHsss U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonHENHOE pAaBHOYCKOPEHHOE | bubnnorexa [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBH)KEHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpeznenenue

7 YCKOpPEHHUS Teja Ipu | 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JABUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM II0CKOCTH"

? Cso0Ooguoe nagenne tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TTIO | bubnnorexa [JOK

okpy>xHOCTH. [lepron u yactora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneitHas u yrioBas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 I1epBe1ii 3akoH HeroToHa. BekTop bubmuotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. bubmmorexa [IOK
PaBHOpelicTByIOIIAsA cCHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubnunoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ac982
14 Pewrenne 3amau Ha npumMeHeHne bubnuorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aebbc
bubnnorexa [JOK
15 Cua ynpyrocru. 3akon I'yka https://m.edsocl)_.[ru/faneca2
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaGopatopHnas paborta «OnpeneneHue bubnmoreka [IOK
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cina Tpenus https://m.edsocl)_.[ru/ ff0af738
19 Pemenue 3amad no reme «Cuna bubmuoreka [JOK
TpEHUI» https://m.edsoo.ru/ff0afa26
20 Jlabopartopnast pabota "Onpenenenue bubnuorexa [JOK
Koa(uimenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3ana4 no teme "3akoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubmorexa LIOK
.\ https://m.edsoo.ru/ff0afb8e
TpeHUs
2 Cuna TSXKeCTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK

TATOTEHHsSL. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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naacHus

Ypok-koHpepeHus " [IBmkeHne Ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktukn"
Pemrenne 3amaud mo teme "Cuina
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubmmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TSATOTEHUS
)5 [TepBas kocMuueckas CKOPOCTb. bubnnorexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c¢
PaBHOBeCuE MaTepUaIbHONW TOYKH.
AOGcooTHO TBEPOE TEIIO.
26 PaBHOBecue TBEpIOTO TENA C bubmmorexa [IOK
. N p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHONW OCBhIO BPAIIICHHUS.
MowmeHnT cuibl. LlenTp TskecTn
PaBHOBeCHE MaTepUaIILHON TOYKHU.
AOGcomoTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LlenTp TskecTn
)3 Pemenue 3agau mo teme "MOMEHT bub6nuoreka [JOK
cuibl. Llentp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTE MO
29 TeMe "MexaHUYeCKO€e IBIKEHUE bubmmorera [IOK
. | ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTtponbhas paboTa mo teme
" bubnuoteka [JOK
30 Mexanuueckoe OBUXKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
31 Nmnynbe Tena. Ummnynbse cuibl. 3aKoH bubnnorexa [JOK



https://m.edsoo.ru/ff0af5f8
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COXpaHEHUs UMITyJIbCa. YIPYroe u
HEYIPYTroe B3auMOJECHCTBUE

https://m.edsoo.ru/ff0b07fa

Permrennie 3agau 1mo reMme "3aKkoH

bubmuoreka [JOK

32 COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHbpepenius "PeakTuBHOE
JIBUJKEHHE B PUPOJIE U TEXHUKE"
bubnnorexa [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps://m.c dsoclfru /E0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI bu6mmorexa [IOK
YOPYTOCTHU U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
16 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBMKCHUU TeJIa 10
TOPU30HTAIILHOM MOBEPXHOCTH»
37 CBs3b SHEpruu U paboTHI.
ITorenumanbHas sHEPrUs
13 Kunernueckas sueprus. Teopema o bubmuoreka [JOK
KUHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKe
40 JlaGopatopHnas pabota «3yuenue bubnmoreka [IOK
3aKOHA COXPaHEHUS DHEPT U https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE IBUKEHUE U €r0 bu6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KonedaHusl. bub6mmoreka [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTHuecKuil ¥ py>KUHHBINA

MasiTHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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44

Ypok-uccienoBanue «3aBUCUMOCTh
neproJia KojaeOaHui OT KECTKOCTH
NPY>KUHBI U MACChI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHMIX

46

JlaGopatopHnas paborta «OnpeneneHue
4acTOThI U TIepuoJia KojeOaHu
IIPYKUHHOT'O MasiTHUKa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa KOJIeOaHMi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChI Tpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJHbI. CBOWCTBA
MeXaHU4eCKHUX BOJIH. [IpogosibHBIE 1
MOIEPEYHBIE BOJTHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepeHus "MexaHndeckue
BOJIHBI B TBEPAOM TEJIE.
CeiicmMuieckre BOJTHBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHIus "YIpTpa3ByK U
MHQPa3BYK B IPUPOJE U TEXHHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

bu6nmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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TeMe "3aKOHBI COXPAHCHHS.
MexaHudeckue KojieOasnust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

Konrponsnas padora no teme

55 "3aKoHbI COXpaHeHUsl. MexaHn4ecKue
KoJieOaHus U BOJIHBI"
56 DIEKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
DNEKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "llkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonb30BaHuE 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJISI COTOBOI cBsI3H"
VYpok-uccnenosanue "M3yuenne
N bu6nmoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMIIBHOTO Tese(oHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JUIMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DJeKTpOMarHuTHas MpUpo/ia CBETa.
. bubnuorexa [JOK
61 CxkopocTth cBeTa. BoiiHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsMonuneitHoe
62 acIpoCTpaHEHHUE CBETA. 3aTMe bubmmorexa LIOK
MPOCTPAHEHUE CBETA. 3aTMEHUS
pactpoctp https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)Xe€HUs CBETA. 3epKaia.
63 Pemenue 3anay Ha EHEHHE bubmmorexa LHOK
[IICHHE 3a]1a4 Ha TPUMEHEHU
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubmmoreka [JOK



https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b2c6c
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MMpECIOMJICHUA CBETA

https://m.edsoo.ru/ff0b3aea

ITonHoe BHYTPCHHCC OTPaXCHUEC CBCTA.

65 Hcnonbs3oBaHue MOIHOTO BHYTPEHHETO ngg;;fg;ggiﬂ) b3c5c
OTpaXEHUs B ONTUYECKUX CBETOBOAAX
Jlabopartophast pabora "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanune "Bo3ayx-creksno""
Ypok-koudepenius "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIun3el. OnTuyeckas cuiia JUH3bI hitps://m.cdsoo.ru/fOb3F2c
N bu6mmoreka [IOK
69 [TocTpoenue n300paxeHuit B THH3aX https:/m.edsoo.ru/fl0b4dda
JlabopaTtophast pabota "Onpeaenenue
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN brbmmorexa [IOK
CHTE cobHparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koubepenmus "OnTuiyeckue bubnuoteka [JOK
JIUH30BBIC TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepentus "ledexTo
3penusi. Kak coxpanuts 3penue"
PasnoxxeHue 6emoro cBeta B CIIEKTP.
74 OnbiTel HetoToHA. CliokeHne bubmmoreka [JOK

CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus
CBEeTa

https://m.edsoo.ru/ff0c0f4c
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Jlabopartopnast pa6ota "ONBITHI 11O
pa3IoKEeHUI0 OEI0ro CBeTa B CIIEKTP U

75 BOCIPUSITHUIO IIBETA MPEIMETOB IIPU UX bubmorexa HOK
P t pedt P https://m.edsoo.ru/ff0cOe2a
HaOJI0/ICHUU Yepe3 I[BETOBbIE
¢bunbTpeI"
VYpok-nipaktukym "BoiaHoBbie
76 CBOWCTBA CBETA: JUCIIEPCHUSI,
uHTepdepeHius u gudpaxuus”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnmnoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaeins aroma bopa
Hcnyckanue v MOMIONIEHNE CBETa
79 atromoM. KBauTbl. JInuHeiuaTsie bubmorexa LHOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypoxk-mipaktukym "Habmonenue bubnmnoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE 1 €€ BUBI bubmmorexa [TOK
. A https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro sjapa. Hyknonnas bubnmnorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpEBpaNICHUS. bubnuorexa [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo Teme: bu6nuoreka [JOK
"PannoakTuBHBIC MpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnana
Ypok-koupepennus "PagnoakTuBHbIC
P Gep bubmmorexa [{OK
86 W3JIyYEHHS B IPUPOJAE, MEAUIIUHE,

TeXHUuKe"

https://m.edsoo.ru/ff0c2126
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SAnepHbie peakuu. 3aKOHBI

87 COXPaHEHMS 3apsI0BOT0 U MacCOBOIO bubmorexa HOK
p p https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnmnoreka [JOK
MAaccChI ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pewenue 3amau no reme "AnepHeie
peakuun"

90 Peakuyu cuHTe3a U AeneHud saep. bu6mmoreka [IOK
Uctounuku sHeprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepaas

91 sHepreTuka. JlencTeus
PaINOAKTUBHBIX M3TyUYE€HUN Ha KUBbIE
OpraHnu3mMbl"

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bu6numorexa [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBaurossie ssnenus"

Kontponbhas pabota mo teme

93 "D1eKTpOMarHUTHOE MOJIE.
DNEeKTPOMArHUTHbIE BOJHBI.
KBaurTossie ssnenus"
[ToBTOpEeHME, 0000IICHNE.

94 JIaGopatopHble pabOTEI IO KYpC bubmmorera [IOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a

B3aumoneiicTBue Ten
[ToBTOpenue, o6o0menue. Pemenne
bu6mmorexa [IOK
95 pacUETHBIX U KQaU€CTBEHHBIX 3a/a4 10
" " https://m.edsoo.ru/ff0c2572
teme "TemnnoBbie MpoOLECCHI
96 [ToBTOpenue, o600meHue. Pemenue bubnuorexa [JOK



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

pvaeTHBIX 1 KQUYCCTBCHHBIX 3a1a4 I10
teme "KIIJI TennoBeIxX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0mmenue. Perenue

bu6nuoreka [JOK

97 1
paC‘-Ie'THBIX M Ka4YeCTBEHHBIX 3ai1aq o hitps:/m.cdsoo.ru/fl0c2b30
teme "KIIJ[ anekTpoycTaHOBOK
[ToBTOpenue, 06001IIeHNE.
98 JIaGopatopHble pabOTEI IO KYpC 1 1 Bubmaorexa ITOK
" paTop p " yPey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXaHHUKE
[ToBTOpenue, o6o6meHue. Padora ¢
100 Texctamu 110 Teme "Konebanus n 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0c3044
SABIICHUS
IToBTrOopenue, o6o0mmenue. Padora ¢
102 Tekctamu 110 TeMe "KBanTosas u 1
saaepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME



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




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

1. http://www.proshkolu.ru 6ubnuoreka — Bc€ o npeamery «duznkay.
2. bokcemn, [Ixon. M3yuaem Arduino [TekcTt] : 65 npoektoB cBoumu pykamu / [[xon bokcen ;
[mep. ¢ aara. A. Kucenes]. - Cankr-IletepOypr [u ap.] : ITutep, 2017.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. A6aynramiumos I'. JI. OcHOBBI 00pa3zoBaTeabHON pOOOTOTEXHHUKH (Ha MPUMEpPe APIyHHO)
[Texer] / A6aynramumos I'. JI, Kocuno O. A, Cybouesa M. JI. - Mockaa : I1epo, 2018. - 148 c.
2. 3axapos JI.C. Manumnymsitop s po6ota Arduino + FreeCad, yacts 4 (D1€KTpOHHBIN TEKCT).
Pexxum noctyna:

wiki.robbo.ru/wiki/Manunynarop _ana_po6ora Arduino %2B FreeCad, uacte 4 (Ilocnennee
obpamenue: 28.08.2017)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubmmoteka L{OK https://m.edsoo.ru/ff0d1784

2. http://www.fizika.ru- 37eKTpOoHHBIE yUeOHUKH TIO (UBHKE.

3. http://class-fizika.narod.ru- nHTEpecHbIE MaTepUabl K ypokaM (GU3UKHU 110 TEMaM; TECTHI IO
TeMaM; HarJsIHbIE M/M TIOCOOUS K YPOKaM.

4. http://fizika-class.narod.ru- BUFCOOIBITHI HAa ypOKaX.

http://www.openclass.ru- mugpoBsie 00pa3oBaTeIbHBIE PECYPCHI
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