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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE OCHOBHOTO 0OIIEro ooOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOKCHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MMPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeamera «Ousnkay.

Conepxanue mporpaMmbl MO (U3MKE HAMpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCsl U OpPraHU3AIMNI0 H3YYCHHS
Gbu3MKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM O0y4eHUs, a TaKKe
MEXKIIPEIMETHBIE CBSA3UM €CTECTBEHHOHAYUYHBIX Y4E€OHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOT'O O0IIETO 00pa30BaHMS.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), MmpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3Y4YEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEJIbI0 OKa3aHWs METOJIUYECKON
MOMOIILY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszurka ABIAETCA CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HHU3NUECKOU
reorpaduei, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTUHY  MHDA,
IpeloCTaBiIsieT Haubojee SCHble O00pas3lbl NPUMEHEHHUS HAyYHOTO METoJa
NO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIEYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

(1 HAY4YHO OOBSICHSTH SIBJICHUS;

] OLEHUBATh Y MOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIEI0BAHMS;

| MHTEpPHOPETUPOBaThH  JaHHbIE W  HCMOOJb30BaThb  HAy4HBIC
JI0KA3aTeNbCTBA JIJIsl TIOJYYEeHUS BBIBOJIOB.

lenu wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoii @exepauuu, pearnu3yrOMIHUX
OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOrPAMMBI, YTBEPKIAEHHOW peIICHHEM



Komnernn MunucrepcrBa npocsemienus Poccuiickoit @eneparuu (IpoToKoi ot 3
nekadbps 2019 r. Ne [1IK4BH).
Heau uzyyenus pusnku:

0

npuoOpeTeHUE WHTEpeca W CTPEMIJICHHS OOYYalolmuXCsi K HaydHOMY
W3YUYCHHUIO TPUPOIBI, PA3BUTHE WX HMHTCIUICKTyaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
WCCIJICIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTara H3yYCHHUs
OCHOB CTPOCHHS MaTepUH M (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMUpOBaHUE TMPEJICTABICHUNH O POJU (PU3BUKK Il pPa3BUTHUS JPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyaymien
po¢eCCHOHAIILHON JIeSITCIFHOCTH, CBSI3aHHOM C (DM3UKOM, TOJATOTOBKA K
JajgbHeHIIeMy OOyUYCeHHIO B 3TOM HaMpaBJICHUU.

JlocTkeHHe 3TUX IIeNied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a1ay:

[

npuoOpeTeHne 3HAaHUKW O JUCKPETHOM CTPOCHHU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKMX, MAarHUTHBIX U KBaHTOBBIX
SIBIICHUSIX;

NpUOOpETEHNE YMEHUN OMHUCHIBaTh U OOBACHATH (PU3NUYECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHU;,

OCBOGHHE METOJIOB pEIICHUs MPOCTEUIINX pacdy€THBIX 3adad ¢
UCIIOJIb30BaHUEM duznyeckux MoJIeNeH, TBOPUYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUIN HAOIIOAATh PUPOHBIC SBICHUS M BBITIOIHATH OMBITHI,
nabopaTtopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS  C
UCIIOJIb30BaHUEM HU3MEPUTEIbHBIX MPUOOPOB;

OCBOEHME NMPUEMOB PabOThl ¢ MH(pOpMaIuel (HU3NIECKOro COJEpIKaHMUs,
BKJTIFOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAINA3 U
KPUTHUYECKOE OlleHWBaHNE NHPOPMAIIUH;

3HAKOMCTBO €O chepamu poecCHOHATEHON NeATeTbHOCTH, CBSI3aHHBIMU
C (u3MKOH, M COBPEMEHHBIMU TEXHOJIOTMSMHM, OCHOBAHHBIMH Ha
JTOCTIKEHUSX (PU3UUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETro
oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 kiiacce — 68 yacoB (2 4aca B He/ieN0), B 8
Kjacce — 68 vacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 yaca B HEJENIo).

[Ipeasaraemplii B mporpamMme 1o (U3MKe MepeyeHb J1adopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKTep, YUYUTENb JIeJaeT BRIOOp MPOBEICHUS



7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
00ydaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYJIapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUU OKPY/KAOIIEro MUpa.

dusnka — Hayka o mnpupone. fABneHus npupoibl. PHU3NYECKUE SABICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BennuuHbL. M3Mmepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKH M3y4aloT MPUPOIY.
EcTecTBeHHOHAy4HBIM METOJ TO3HAHUS: HAONIOJIEHUE, MMOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIIBIDKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemoro sBieHus. Onucanue GU3NUeCcKuX SBJICHUM C TOMOIIBIO MOIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHbBIC, CBETOBBIC
SIBJICHHSL.

2. ®usnyeckue MpUOOPHI U MPOLEypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
1M (PpOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue LEHBI IeICHUS IKaJIbl U3MEPUTEIHHOTO Mpurbdopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMaA )XKUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3MepeHue Temmeparypbl MpPU MNOMOIIM KUAKOCTHOTO TEPMOMETpa HU
JaTYAKA TEMIIEPATYPHI.

6. lIpoBeneHue uccienoBaHus IO NPOBEPKE TUIIOTE3bI: JAIBHOCTH IOJETA
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblie, YeM OOJbIlle BhICOTA
mycKa.

Paszpnes 2. IlepBoHayabHbIe CBEACHUS 0 CTPOCHMH BeLeCTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,

JIOKA3bIBAIOIIME JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBkenne dactuy BemiecTBa. CBS3b CKOPOCTH JBWKEHHSI YACTHUI[ C
Temrneparypoil. bpoyHoBckoe nBwkeHue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: MIPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KkpucTamnmieckux) Teia. B3anMocBsi3b MEXKIy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jlemoncmpayuu.

1. HaGnrogenue 6pOyHOBCKOTO IBMKCHHUSI.



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

Jlabopamopnuie pabomol u onvimol.

1. OuneHka JuaMeTpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadumii).
2. OnBITHI 110 HAOIIOICHUIO TEIIJIOBOT'O PACHIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.
Pa3nen 3. /IBu:KeHre U B3aMMOJAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHUE.
Cxopoctb. CpenHsisi CKOpOCTh IIPM HEPABHOMEPHOM IBHKEHMHU. Pacuér nmyTtu u
BPEMEHHU JIBUKEHUS.
SBnenue wHepruu. 3aKOH WHEpUMHU. B3anMoaeicTBUE TeNn Kak MNpPUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InmoTHOCTH BemiecTBa. CBSi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
00bEMa BelecTna.
Cuia kak xapakTepucTuka B3aumozeicTBus Tei. Cuiia ynpyroctd M 3aKoH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIICHUE TITOTCHHUS U CHUJIa
TsokecTd. Chiia TSDKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX O OJHOW NpsiMoM. PaBHoxeilcTBytomas cuii. Cuiia TpeHUs.
TpeHue CKoJIbKEeHUS U TpeHHUE TOKos. TpeHne B MpUpoje U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHUUYECKOTO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHEHHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus nHEpIUU.
4. HalGmoneHre n3MEeHEHUs CKOPOCTHU MPY B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHME MACC IO B3aUMOJCHCTBUIO TE.
6. Cro)keHue cuj, HampaBJIEHHBIX MO0 OJJHON MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABMIKEHHUs (IIapuKa B XKUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOUIISI M TaK Jajiee).

2. OmnpeneneHNe CpelHEM CKOPOCTU CKOJBXEHUSI OpycKa WM IapuKa Mo
HaKJIOHHOM IUIOCKOCTH.
OrnpeneneHre MmI0THOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTH pacTshkeHus (aegopmanun)
MPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTENH M ra30B.



JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBlieHus. /aBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&Mma, TemmepaTypbl. I[lepenaua maBieHus
TBEPABIMU TEJIAMU, XUAKOCTIMU W raszamu. 3akoH [lackans. [IHeBmaTuueckue

MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOuHbl. ['mapocratuueckuit
napanokc. Coobmaronuecs: cocyapl. [ uapaBindyecKkue MeXaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3yIIHONH 00o0siouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH Y ra3a Ha MOrPyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.

AN
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3aBUCUMOCTB JABJIEHUA ra3a OT TEMIEPATyPHhI.

[Iepemaya naBineHUst ) KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyibl.

I'mppasnuueckui npecc.

[IposiBeHue necTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTb BBITAJKUBAKOUIEH CHJIBI OT 00BEMA NOTpYKEHHOW YacTu
T€Ja Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBre nuaBaHus TeJ: IUIABAaHWE WIM MOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie padoomot u onvimel.

1.

WccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa OTpy>KEHHOH B
KUJKOCTh YaCTH TEJA.

Onpenenenue  BBITAJKUBAIOIIEH  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

[IpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOILIEH CUJIIbI, IEMCTBYIOLIECH 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
OnpeelIeHUE €€ TPy30M0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanuueckast padota. MOLIHOCTb.

[IpocTeie MexaHH3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl pbiuara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



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

Mexannueckass dHeprus. KuHernueckas W NOTEHUHAIbHAs HDHEPIUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUs
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenve pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABIXKCHUU Tela

110 TOPU3OHTAIBHON IIOBEPXHOCTH.
2. HccnenoBaHue yclOBUM paBHOBECHS pblUuara.
3. Usmepenue KII/] HaKIOHHOM IJTIOCKOCTH.

4. V3ydeHne 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.
8 KUIACC

Pa3zpnes 6. TerioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. OmbIThl, NOATBEPKAAIOLINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mogaenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUH MOJIEKYJAPHO-KNHETUYECKON TEOPHH.
CmauuBaHNe U KallWUISIPHBIE SIBJICHUS. TemioBoe pacliupeHne U CHKaTHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEW DSHEpPTUU:
Terionepeaada 51 COBEpLICHNE paboTHI. Bunpr TEIUTIONEepEaaum:
TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonuyectBo TemnoTel. YenbHas TEMIOEMKOCTh BelIECTBA. TemiIooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHME KPUCTAUIMYECKMX BEUIECTB. YJElbHAas TEIUIOTa IUIABJICHUS.
[TapooGpa3oBanue u kouaeHcarus. Mcnapenwe. Kunenume. YnenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOTo
JABJICHMUS.

BrnaxnocTs BO3ayXAa.

DHeprus TOIUIMBaA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TemmoBeix aurarenerd KIIJ[ TeroBoro aBurarens.
TerutoBble IBUTaTENIN U 3aIIUTA OKPYKAOUIECH CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHSL.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBieHU cMauyuBaHUS U KAaUJUISIPHBIX SIBJICHUM.
Habnronenue TeniaioBoro pacuimpeHus Ted.

N3MeHnenune naBneHus raza npu U3MEHEHUM 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuna u3aMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkieHue npyu COBEpUIEHUU paOOTHI.

Harpesanue npu coBepiieHur padOThl BHEIITHUMU CHUJIAMH.
CpaBHeHHUE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmoneHnne kurenus.

Habnronenue nocTostHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.
Moienu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBHS CHII MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IITPUIIA.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPBHI.

HaGntonenne wu3MeHeHUsT BHYTPEHHEW »SHEpruu Tejla B pe3yibTare
Teruionepeaauu U padoThl BHEITHUX CHJL.

HccnenoBanue sBJIEHHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUM XOJIOAHOW U
ropsi4eu BOJBI.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  IpHU
TEMI000MEHE C HArPEThIM METAITUYECKUM ITUITUHAPOM.

Ornpenenenne yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca uCapeHus.

OnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO3TyXa.

Omnpenenenre yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DjaekTpuyecKue U MATHUTHbBIE SIBJICHUS.
Dnektpuzanus Ten. [Ba poja snekTpuYecKux 3apsaaoB. B3zaummopernctBue
3apsoKeHHBIX  Tesl. 3akoH KynmoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS

3apsHKEHHBIX TEJT OT BETMYUHBI 3aPSAJI0OB U PACCTOSIHUS MEXKY TEJIaMHM).
Onektpuueckoe mnoje. Hanpsok€HHOCTh aiekTpudeckoro mnoiist. IlpuHuun
CYNEpIIO3UIIMH STEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKU. 3aKOH  COXPAHECHUSA
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HNcTouHUKM MOCTOSHHOTO TOKa. JIeMCTBHS 2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIECKTPUUSCKUN TOK B )KUJIKOCTSIX M Ta3ax.

Onektpuueckass  menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNPSIKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. YAEIBHOE CONPOTHUBIICHHE BemiecTBa. 3akoH Oma
o ydactka nenu. [locnegoBarenbHOe W mapajlieNibHOE — COCIMHEHHE
MIPOBOJTHUKOB.

Pabora u MoOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LETH U TTOTPEOUTENH dIEKTpUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

I[loctositHHBIE ~ MarHuTHl.  B3auMoAeMCTBHE  MHOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1noje. MarHuTHoe moJjie 3eMJIM M €ro 3HAaYEHHE JJIs )KM3HU Ha 3emile.
OnbiT  Opcrena. MarouTHoe T1oJ€  AJIEKTpUYECKoro Toka. [IpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DJIeKTPOJIBUTaTENIb IOCTOSSHHOTO TOKa. lcronb3oBaHuE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTPOMArHUTHOM MHAYKUMM. [TpaBuno Jlenia.
DIIEKTPOTrEeHEepaToP. Crnoco0bl MOy YEHHUS ANEKTPUYECKON DHEPIUHU.
DIIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJIeKTpU3aLMS Tell.
JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSXKEHHBIX TET.
YCTpOUCTBO U IEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS NHIYKIIHS.
3aKOH COXpAaHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKY U JUAJEKTPUKH.
MoienupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKH ITIOCTOSTHHOTO TOKA.
JIeficTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuibl TOKa aMIepMeTpOM.
. I3MmepeHune 3JIeKTpUYECKOro HAPSKEHNSI BOTBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
. B3aumopaencTBrue nMoCTOSIHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs MOJIOCOB MarHuTa.

L 0 N oA W N

R R R R R R R
o U1 A W N R O



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

25.

MoaenupoBaHre MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJjie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Omnbitel Dapapes.

3aBUCUMOCTh HAINpPaBJICHUS HWHAYKIUOHHOTO TOKAa OT YCIOBUH €ro
BO3HHUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel TO HAONIOACHUIO DJIEKTpU3AlMM Tel MHAYKIMEH W 1pu
CONIPUKOCHOBEHUH.

HUccnenoBanne neUCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JIADIICKTPUKMU.

COopka u npoBepka paboThI JIEKTPUUYECKON LIEMU MOCTOSHHOTO TOKA.
N3Mmepenne u peryimpoBaHue CUIIbl TOKA.

N3mepenne u peryimpoBaHue HaIPSKEHHUS.

HccenenoBanre 3aBUCMMOCTH CHIJIBI TOKA, MAYILETO 4YEpPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHMOCTb AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAM IONEPEYHOrO
CeYeHUs U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSXKEHUW IIPU IOCIEN0BATEIBHOM
COEAMHEHUH JIBYX PEZUCTOPOB.

[IpoBepka mpaBuiia s CWIbl TOKa MPU MAPAIIETBHOM COCIUHEHUHU
PE3UCTOPOB.

Onpenenenne pabOTHI IEKTPUUECKOT0 TOKA, UIYIIEr0 Yepe3 Pe3ucTop.
OnpeneneHre MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JAMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJI narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJISI TOCTOSAHHBIX MAarHUTOB TPHU  HUX
00BEIMHEHUH U PA3/CIICHUN.

HccnenoBanue neCTBUS JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJbl  B3aUMOJECHCTBUS
KATyIIKM C TOKOM M MarHata OT CWJIbl TOKA W HAlpaBJ€HUS TOKa B
KaTyIIIKE.

18. M3yueHue nercTBrsI MArHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. U3mepenne KIIJI anekTpoaBuraTrebHON yCTaHOBKH.

21. OnbITBl IO  HUCCJEAOBAHUIO SABJICHUS DJICKTPOMATrHUTHOW WHIYKIIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHUS W HAMNPABJICHUS HWHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe JBWKeHHE. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCUTENIPHOCTh MEXAaHMYECKOI0 JBUKEHHS. PaBHOMEpHOE NpPsSMOIMHEHHOE
nBkeHue. HepaBHOMEpHOE NpsIMONMHENHOE JBH>KEHUE. CpelHssl 1 MITHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHHU.

VYckopenue. PaBHOyckopeHHOE MpsiMONIMHEHHOe aBMkeHue. (CBoOoaHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. [lepmon u vacrora obOpaieHus.
JluHerHasa v yrioBasi CKOpoCTHU. LIeHTpoCcTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3akoH HerotoHa. Bropoii 3akon Herotona. Tpetuit 3akon HproTona.
[IprHIMD CynepHO3ULIAM CUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUSI CKOJIbKEHHUS, CUila
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.

Cwia TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHUSA. YCKOpPEHHUE CBOOOJHOTO
nageHus. JBwxenne mianer Bokpyr Connna. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETUVIEHHON OChIO BpaleHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. IMnynbCe cwiibl. 3aKOH COXPaHEHMS
UMITyJIbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa Cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruu U padoThl. [loTeHInanpHas YHEPrusl Tela, MOJHATOTO Hajl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPIrUs CxKaTOM NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
DHEPTUH.

Jemoncmpayuu.

1. HaGnrogeHue MexaHMUeCKOro JBUXKEHHUS Tela OTHOCUTENIBHO PAa3HBIX Tell

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

CpaBHeHue myTed M TPACKTOPUM JBHXKEHUS OJHOIO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBU>KECHUSL.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habunroienue ABMKEHUS TeNa MO OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Te€Jla W JACUCTBYIOIIEH HAa HEro
CUJIBI.

Hab6utoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUN TEJL.

M3meHeHne Beca Tea IMpu yCKOPEHHOM JBHKEHUH.

[Iepemaua uMIrynbca npy B3anMOJIEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTIOM B3aUMOAECHCTBUH.
Halntonenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPIrUr IPU CBOOOJHOM I1aJIEHUU.
CoxpaHeHHe MEXaHUUYECKOW SHEPTUH NPU JBUKEHUU Tena MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TETICKKU.

OnpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHS Opycka WM JBHKCHHS
IIapyuKa 1o HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOpPEHHUSl Tela TPH PAaBHOYCKOPSCHHOM JIBMXKCHHH TIO
HaKJIOHHOM IUIOCKOCTH.

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

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHM 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psA HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE 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 TeJa
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OnpeenieHne  pabOTHl  CHUJIBI  YIIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexannuyeckue KoJieOaHUSA U BOJIHBI.

KonebarensHoe neumkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: IEPHO/T,
4acToTa, aMIUIUTy1a. MaTemMaTuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPTUH MPH K0J1eOATETLHOM JIBHXKEHHH.

3aryxatomue ~ koneOaHus.  BwiHyxkaeHHole — kojeOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpomonbHbiE H
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTpaHEHUS.
MexaHnueckue BOJIHbI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpaszByk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koisieOaHuWii Tea IMOA AEUCTBHEM CHIIBI TSHKECTH U CHJIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
Habmoienue BeIHYXIEHHBIX KOJIe0aHUI U pe30HaHCA.
Pacnpoctpanenue npo10bHBIX U MONEPEYHBbIX BOJH (Ha MOJIEIN).
Halnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
./Ia60pam0pnb1e pabomul u onvimol.
1. OmpezneneHne 4YacTOoTbl M Iepuoja KojeOaHM MaTeMaTHU4ecKOro
MasTHUKA.

2. Ompepenenuie 4acTOTHI U IEPHOJIa KoIeOaHui Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJIa KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCHUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IepUOJa KOJIeOaHWM rpy3a, MOABEIHIEHHOTO K
HUTH, OT MaccChl rpysa.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwmid
NPY>KUHHOTO MasTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaCHUSI.

Pa3znes 10. D1eKTpOMarHuTHoOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANIEKTPOMArHuTHbIX BOJH. Illkana »ieKTpoMarHuTHBIX BOJH. Hcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
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DneKTpoMarauTHas npupoga cera. CkopocTh cBeTa. BoiiHOBbIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  momenp  cBera.  Mcrounuku — cBeta.  IIpsmonuHeiriHoe
pacnpocTtpaHeHue ceera. 3atMeHuss Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. I[lomHoe BHyTpeHHEE
OTpakeHHE cBeTa. Vchnoiap30BaHME TIOJIHOTO BHYTPEHHErO OTpPaKEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm myweit B nuH3e. Onrtuyeckas cucrema (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. biam3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMmonuHetHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmyuyenue n300pakeHni B IMIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

Onrnueckuii CBETOBO/.

Xox ydeil B coOuparonieil JInH3e.

XoJ1 Ty4er B pacCEUBAIOIIEH JIMH3E.

[Tonyuyenue n300pakeHni ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mopaens ri1asa.

11. Paznosxenue 0enoro cBera B CIEKTP.

12. [lomy4yenue 6em0T0 CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKEHUs CBETOBOTO Jiyda OT yIJia
NaJCHUs.

2. M3yueHune xapakTEepHUCTHK N300paKEHUS MPEAMETA B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJCHUS Ha TPAHULIE «BO3LYX—CTEKIION.
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4. Tlomydenue n3o0paxeHUI C MOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMSI M ONTUYECKON CHIIbI coOMparoien
JIUH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH UX HAOIIONCHUH 4Yepes3
I[BETOBbIC (DUIIBTPHI.

Paznen 12. KBanToBbBIE SIBJICHUS.

Omneitel Pe3epdopna u muianerapHas mojaenb atoma. Monens aroma bopa.
Hcnyckanue n nornomenue ceeta aroMoM. KBaHThl. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas wmoxaenb artomHoro sanapa. MHM3otonsl. PaanoakTuBHBIE
npespaienus. [lepuoa nomypacnaga aTOMHBIX siep.

SAnepHble peakiuuu. 3aKOHbI COXPAHEHHUS 3apsAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3U aTOMHBIX sjep. CBsA3b Macchl W AHepruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sHeprun ConHIa U 3BE3I.

AnepHas sHepreruka. JleMCTBHUS paguOaKTHUBHBIX HW3JIYYEHHH Ha IKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyUYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoa.

4. HabmoneHue TpekoB B kamepe BuibcoHa.

5. Paborta cuéTurka MOHU3UPYIOIINX U3TYUYCHH.

6. Perucrtpanus u3inydeHus: OpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOmroneHue CIIONIHBIX U JTMHEHYATHIX CTIEKTPOB U3JIyUYEHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHE HHEPIHMU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOPHUTEIBLHO-00001IAKOINH MOAYJIb.

[ToBTOpHTENHEHO-00001IAIOIINI MOYJIb MPEAHA3HAYEH IS CHCTeMaTH3alun
U 0000IIeHUsT  MPEIMETHOTO  COAECpXKAaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO MIPU M3YYEHUH BCETO Kypca (U3HMKH, a TAKXKE IS TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMerT.

[Ipu u3ydyeHUn NaHHOTO MOMAYJSL PEATU3YIOTCA U CUCTEMATU3UPYIOTCS] BUJIbI
JESTETHHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAY4YHas! TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUM TPUPOJBl M TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHAS TMOJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHEBIE.

[IpruHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP MAHHOTO pa3jesia peain3yeTcs
3a CcU€T TOro, 4To OOydYarolluecs BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUM pacCro3HaBaThb M HAY4YHO OOBICHATH
dbu3uYecKue SBICHUS B OKPY>KAIOLIEH MPUPOJIE U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI UCCIEOBAHUS (PU3HUECKUX SBICHUH, B TOM
YUCIIe I POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboOJee BaXXKHBIX JIOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEP, TPAKTUUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOUHUKOB
SHEPrUM HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢u3uKu HA YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiabTaTOB.

B pesynbTare uzydyeHus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIIETr0 00pa3oBaHUs

y oOydarorierocss OyayT copMUpOBaHBI CICTYIONINE TUIHOCTHBIE PE3yJIbTATHl B
JaCTH:

U
[

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IIPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUNCKOMN
(bu3HYEeCcKOi HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-3TUYECKUX INPUHLHIIOB B JIESITEIBHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCHPHITHE ICTETUUYECKUX KayecTB (PU3NYECKOW HAYKH: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE NEHHOCTH (U3UYECKON HAyKh KaK MOIIHOIO HMHCTPYMEHTa
II03HAHWUSI MHUPA, OCHOBBI Pa3BUTUSA TEXHOJOIMM, BaXKHEWILEN COCTaBIIAIOLIEH
KYJbTYPBI,

- pa3BUTHE HAay4YHOM JIO003HATEIBHOCTH, HHTEpeca K MCCIIEeI0BATENbCKON
JEATENbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromoJry4ms:

- OCO3HaHWE IIEHHOCTH O€30MacHOro o00paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUil 0€30IaCHOr0 TIOBEJIEHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpY/IOBaHHEM B
JIOMAIIIHUX yCIIOBHUSIX;

- c(opMHUpPOBAHHOCTh HaBBIKA peQiEKCHM, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeiaoBeKa;

6) TpyA10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHWU MPaKTUYECKUX 3a/jay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alid, TOpoJia, Kpas) TEXHOJOTUYECKON U



COIIMAJIbHOM HAIpaBJICHHOCTHU, TPEOYIOMUX B TOM YHCIEe U (DUIUIECKUX
3HAHUM;

- HIHTEPEC K MPAKTUYECKOMY M3YUCHHIO TPodecChil, CBA3aHHBIX ¢ PUBHKOMN;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

- OpUEHTaIusl Ha TpUMEHEHUEe (U3MYECKUX 3HAHUW IS pelieHus 3anad B
o0JlacTH OKpY’Karolel Ccpeapl, TUIAHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

- OCO3HAaHHUE TJ00AJTBHOTO XapaKTepa SKOJOTHYECKUX MPOOJieM U MyTed ux
pelieHus;

8) aganTanum K M3MEHSIIOIMMCS YCJOBHMSIM COUMAJIBHOW M NPHUPOIHOI
cpeabl:

- MOTPEOHOCTh BO B3aWUMOJICMCTBUM TIPU BBIMOJHEHUU UCCIEAOBAaHUNA U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTHX;

- TOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
JeATEeIIbHOCTD;

- TOTpeOHOCTHh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUIIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;

- 0CO3HaHHUE Je(PHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH B 001acTH
bu3uKy;

- TUIAaHUPOBAHUE CBOETO pPa3BUTHUSI B MPUOOPETEHUHM HOBBIX (PUIMUECKUX
3HAHUI;

- CTpEeMJICHUE aHAJIM3UPOBATH M BBISBIISTH B3aUMOCBSI3HU MIPUPOIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3HUECKUX 3HAHUM;

- OIIGHKa CBOMX JEHCTBUN ¢ y4E€TOM BIHSHUS Ha OKPYXKAWOIIYI Cpeny,
BO3MOJKHBIX TJI00AJIBLHBIX MOCIIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOeHHS TpOrpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO

oO1mero odpa3oBanus y oOyyvarorierocs OyayT chopMHpOBaHbI MeTaNpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIIbHBIC YHUBEPCATbHBIC YUeOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PETryJISTHBHBIC
YHHUBEpCaJIbHbIC yUdeOHbBIC JICHCTBUSI.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jiornueckue AeiicTBUA:

() BBISIBJIISITh M XapaKTEpHU30BaTh CYLIECTBEHHBIE TMPU3HAKK OOBEKTOB
(s1BNIEHUN);



YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALIUYA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCCMaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCA K (PU3UUECKUM SBIICHUSM;
BBISIBJISITH MPUUYMHHO-CJIEICTBEHHbIE CBSA3M MPU U3YYCHUU (PUINUYECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUCHWH, BBIIBUTATh THUIIOTE3bl O B3aMMOCBS3IX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENILHO BbIOMpaTh CHoco0 penieHus ydeOHOW Qu3ndyeckon
3aau (CpaBHEHHE HECKOJIbKUX BapHaHTOB pEIlEHUs, BHIOOpP Haumbosee
MOJIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarebCcKue AeCTBUA:

W
U

MCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 1O CAMOCTOSITETFHO COCTABIICHHOMY IIJIaHY OTIBIT, HECTIOKHBIN
bu3HUeCKUil IKCIIEPUMEHT, HEOOJBIIOE HWCCISAOBAHHE (PU3UUECKOTO
SIBIICHUS;

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HMH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIHPOBATH 0000IIEHNS U BBIBOJABI TI0 PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS,

MPOTHO3WPOBATh  BO3MOXXHOE  JaJIbHEHINIEe pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIBUTATH MPEATOI0KECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

0

IPUMEHATh Pa3jINYHbIE METOAbl, MHCTPYMEHTBI M 3aIPOCHI IIPU HOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOUN
dbu3nyecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3INyYHbIX BUIOB U (JOPM IpEICTaBICHMS;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pElIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMy, HHOU TrpauKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:
71 B Xoze 0OCyXJeHHs yd4eOHOTro maTepuaia, pe3yiabTaToB JabOpaTOPHBIX

paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadd W MOJICp KaHHe
OJaro’key1aTeIbHOCTH OOIEHHUS;

COTIOCTABJISATh CBOM CYXKISHHUSI C CYXXISCHUSIMH JIPyTHX YYaCTHHKOB
Juanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO ITO3HIIH;



BBIPA)KATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJIUYHO MPENICTABIATh PE3yJIbTaThl BHIIIOJIHEHHOTO (PU3UUYECKOTrO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJHOW U
WHIUBUIyaIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3myeckomn
poOJIeMBI;

MIPUHUMATH LIE€JIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBAThH JICHCTBUS
no €€ JOCTHXKEHMIO: pPaclpelesTh pPOiu, OOCYXJIaThb MpoOLEcChl U
pe3yNbTaThl COBMECTHOM paboThI, 00001I1aTh MHCHHSI HECKOJIBKUX JTFOICH;
BBITIOJIHATHh CBOIO YacTh PabOTHI, JOCTUTAsl KAY€CTBEHHOTO pPe3ysbTaTa 1o
CBOEMY HAIPABJICHUIO M KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJI€HaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSATENbHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUsAX, TPEOYIOMNX
TUTSI perieHusT (GU3NICCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIUYHBIX  TMOJAXOJAX TMPUHATUS  PEIICHUIN
(MHIUBHUAyaJIbHOE, TPHUHSATHE PEUICHUS B TPYIIE, MPUHITHE PEIICHHM
TPYIIION);

CaMOCTOATEILHO COCTABIIATEH aJITOPUTM PEIICHUs (U3UIESCKON 3aauul UITH
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIPeIjiaraeMbie BApUAHTHI PEIICHUH;

1 Jenath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluH U MPEJIaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JOCTIDKCHHSI  (HEIOCTHMIXKEHHUS) PE3yibTaTOB
NEeSITeTLHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCIIE€ B XOJ BBITTOJIHEHHUS
(GU3UYECKOT0  HCCIEOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCSA CUTyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa €N U YCIOBUSIM;

CTaBUThH ce0s Ha MECTO JPYroro 4eyiioBeKa B XOJie CIopa WIH JUCKYCCUH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABAaTh CBOE MPaBO Ha OMMOKY MPH perieHur (PU3NIECKUX 3a/1a4 WU
B YTBEPXKIACHHUIX HA HAYYHBIC TEMbI U TAKOE 7K€ IIPABO JIPYToro.



HNPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenus B 7 Kjiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

O

UCIOJB30BaTh  MOHATHUS:  (U3UYECKHME UM  XUMHUYECKHE  SIBJICHUS,
HAOJIIOICHUE, JKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCcKoe JABWKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAEKTOpHUs, paBHOACHCTBYIOIIAs
cuna, gedopmanus  (ympyras,  IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIIAIOIITNECS COCY/IBI;

paznuyath siBaeHUs (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBI)KCHUE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEPLHUs,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHONW OCBHIO
BpallleHUsI, Tepeaada MAaBjieHUs TBEPABIMH TeJNaMU, XUIKOCTIMU U
razamd, arMochepHOe JaBlieHHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKOW PHEPruu) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3NUECKUX  SIBICHUM B
OKpY’KaloleM MHpEe, B TOM YHCIe (U3UYECKUE SBICHUS B TPHUPOJIC:
NPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOH M HEXUBOU
NpUPOJIE, NEUCTBHE CWIBI TPEHUS B MPUPOAE U TEXHUKE, BIMSHUE
aTMOC(EpHOTo JaBJICHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PBIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1ady B yU4eOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKN) (HU3HUUECKUX SBICHHM;
ONKCHIBATh U3yUYECHHBIE CBOMCTBA Te M (PU3MUECKHUE SIBJICHUS, UCIIOJIb3YsI
dbuzuyeckre BEIMYUHBI (Macca, 00BEM, IIOTHOCTh BEIIECTBA, BpEM,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIAa YIIPYTOCTU, CUJIa TSXKECTH, BEC
Tena, Cujla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IUICYO CHIIBI,
MOMEHT CWIbl, KO3(GOUIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KUHETUYECKas W MOTEHIMaIbHAs JHEPTUsi), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUN  CMBICI  HUCIIOJB3YEMbIX  BEIWYUH, HX
0003HauUeHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIMYHMHY C JAPYTHMMH BEJIUYHMHAMH,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapaKkTepru30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS U MPOIIECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUS CUJl (BAOJb OJHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBuiIO paBHOBecUs pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
HEPruU, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKHE SIBJICHHUS, TPOIIECCH 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 M3yYeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3anadyd B 1—2 JEHCTBUSA, HCHOJIb3YysS 3aKOHBI U
(dopMyIibl, CBsI3bIBaIOLIME (DU3MUECKUE BEIMYMHBL: Ha OCHOBE aHajIu3a
YCJIOBHS 33/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (OPMYJIBI U TMPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JAaHHBIE, HEOOXOUMBIE JJI pEUIeHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MNpoOJEMBbl, KOTOPbIE MOXKHO PELIUTh MpPU MOMOUIH
(bu3HYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OMNbITa, JeNaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

MPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUM WU
buznIeCcKuX CBOICTB Tel: dbopmyIupoBaTh MIPOBEPSIEMBIEC
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSMBIE H3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChl TeIa,
00bEMa, CHUIIBI M TEMIlepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
nu(@pOBBIX MPUOOPOB, 3aMUCHIBATh IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTU OJHON (PU3HMUECKON BETUUYUHBI OT
JPYroil C HCIMOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JABWXKYILErocsl Telda OT BPEMEHU JBWXKCHHS Teja, CHUIIbI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPY’KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPpYKEHHOW YacTH Tella U OT IJIOTHOCTU KHUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHMM  y4eOHOrO HCCIEAOBaHUsA, CcOOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Clenysl MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



MPEAJIOKEHHBIX TaONMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIeIOBAaHNUS;

NPOBOANTH KOCBEHHBIE W3MEpEeHHs (PU3MYECKHX BENUYUH (MJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CUla TPEHHS] CKOJIBKECHHUS,
JABJICHUE  BO3/AyXa, BBITAJKMBAIONIAS  CWiIa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNOo, KOAI(DPUIMEHT TMOJIE3HOTO NEeUCTBUS
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYHCIIATH 3HAUCHUE HCKOMOW BEJIMYUHBI,

coOJII0/1aTh MpaBUjia TEXHUKK 0€30MaCHOCTH P paboTe ¢ 1abopaToOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI ACHCTBUS NMPUOOPOB M TEXHUYCCKUX YCTPOMUCTB:
BEChl, TEPMOMETP, JAUHAMOMETp, COOOIIAIOLIUECS COCYIbI, OapoMeTp,
phIUar, MOJABUKHBIN U HETIOJABUKHBIN 0JI0K, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX OMucaHud (B TOM 4YHUCIHE:
NOAIIMIIHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN IIpecce,
MaHOMETp, BEICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  MpUMEpPhl  (HaXOAWTh  HWHPOPMAIUIO O  IpUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH N5l oOecriedeHnst 0€30MacHOCTH Mpu oOpareHnu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOT0 MTOBEJCHUS B OKPY KaIOIIEH cpejie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITHXCS
3HAHUM © TyTEM CPaBHEHHS PA3IUYHBIX HCTOYHUKOB BBIJEIAThH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBONM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

MCIIONIb30BaTh MPH BBHIMOJTHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy  (PHU3MUECKOro COACpXNaHHs, CIPABOYHbIE MaTEepUAIbI,
pecypcebl cetu HTEpHET, BiiaieTh NpuéMaMyu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WMH(pOpManuu (pU3M4ecKkoro coaepkaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHUS O pe3yJbTaTaxX MPOEKTOB
WIKM y4eOHBIX MCCIECNOBAaHUNM, MPU DITOM TPAaMOTHO HCIOJIb30BATh



W3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALlUEN;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpenesTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4yaMu,
CICIWTHh 3a BBIIOJIHCHUEM IUUIaHA JCUCTBUM, aJeKBATHO OLIEHUBATh
COOCTBEHHBI  BKJIaJl B  JICSITENIBHOCTh  TPYNIbI,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kJiacce npemMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:

0

HCTIOJIb30BaTh MOHATHUA: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIINUECKUE U
aMmop¢HbIe Tejaa, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIepaTypa, BHYTPECHHSS DSHEPTUs, TEIUIOBOW JBUTaTENb,
AJIEMEHTAPHBINA SJICKTPUUYECKUAMN 3apsifl, DJIIEKTPUYECKOE TM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, TIOCTOSIHHBIN AJIEKTPUYECKHUN TOK, MATHUTHOE TOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CKaTHhe, Terionepeaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KHUIICHUE,
Terionepeaaya (TEnI0nmpPOBOIHOCTb, KOHBEKIIHUS, U3JIy4YCHUE),
AIIEKTPU3AIUA TEJl, B3aUMOJICHCTBUE 3apsIIOB, NCHUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MAarHUTOB, JCHUCTBUE
MarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAST UHIYKIIUS)
[0 OIHCAaHUI0O HX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’XalollleM MHUpe, B TOM 4Yucjie (U3UUECKue SBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWUISIPHBIE SBICHUA B MPUPOJE,
KpUCTa/UIbl B mpupone, uziaydeHue CoiiHIla, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPHUIECKHE
sBJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuid, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISI IJi KU3HU Ha
3emiie, MOJISIPHOE CHUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

OMUCHIBATh U3y4YCHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBJICHUS, UCIIONIB3YS
dbu3uYecKre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BEUIECTBA, YJEJbHAsA TEILIOTa
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO JEeWUCTBUS TEIUIOBOU



MAalllMHbl, OTHOCUTEJbHAS BIAXHOCTh BO3[yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAelIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPU  ONHUCAHWUU MPABUIBHO  TPAKTOBATh
(bu3HYEeCKUil CMBICT MCIOJIb3YyEeMbIX BEIWYNH, 0003HAUCHUS W EIUHUIIBI
bu3MUecKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapakTepu30BaTh CBOWCTBA Tel, (DU3UYECKHUE SIBJICHUS U MPOILIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEeOpuu
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHNO3ULIUU MOl (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3aKoH OMa J1j1sl yyacTKa IENu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIWM, IIPH OSTOM JaBaTh
CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMHCHIBATh €r0 MaTEeMaTHYECKOE
BBIPAKEHUE;

OOBSACHATH (U3MUECKHE TPOLECChl M CBOMCTBAa TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUi MPAKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JTOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
(buU3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3amauyd B 2—3 JEHCTBUS, HCMOJB3ysS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallU3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXoauMble Uisi €€ penieHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4Y€HHOE 3HaYeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXHO PEUIUTh MpPU TTOMOIIH
(bU3HYEeCKUX METOOB, HCIIOIb3Ysl OMHCAHUE WCCICIOBAHUSA, BBIICIATH
MPOBEPSIEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBaHUs, JIe]aTh BHIBO/IBI;

MPOBOAUTL OMNBITHl O HAOMIOJCHUIO (DU3UYECKUX SBICHUM WU
(bU3HYEeCKUX CBOMCTB TeJ (KaMMUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIecca OCThIBAaHUS U
HarpeBaHUs MpPU HU3IYYEHHH OT IIBETa H3Jydaromied (moriomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TeMIEpaTypbl KUIAKOCTU U
mIon@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3ALMs TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsAJ0B, B3aUMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalN3allisl MAarHUTHBIX IIOJIEH TTOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHWTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,



CBOMCTBA D3JEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIHUpOBATH
pOBEpsAEMbIC MPEINOI0KEHHS, COOUpPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000pyI0BaHusl, OMKUCHIBATH XO/1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBIMOJIHATh ~ NPSMBIE  HU3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOU
BJIQJKHOCTU BO3AYyXa, CHUJIbl TOKA, HAIMPSHKEHHUS] C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JNATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATDH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKOW BEIMYUHBI OT
JpYroi C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBIICHUS IIPOBOJHMKA OT €ro JUIMHBI, IUIOLIAAU IIONIEPEYHOIO
CEYEHHU U YAENBbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANpsHKEHHsT HAa  IPOBOJHHKE,
UCCIEOBAHUE IIOCIEAOBATENBHOTO M IMAPAJUIENBHOTO COECIMHEHUU
MIPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl U TpaUKOB,
JeNaTh BBIBOJIBI IO PE3YJIbTATAM UCCIIEA0BAHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BeIWYUH (yIelbHas
TEIUIOEMKOCTh ~ BEILIECTBAa, COINPOTUBIEHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEysl NMPEIVIOKEHHOW MHCTPYKIUH, U
BBIYUCIISITh 3HAUEHUE BEJINUUHBIL;

coOI01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH TP paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YyUYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA MX ONucaHud (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJITMETP, CUETUMK DIJIEKTPUYECKOM DJHEPIUM, DIIEKTPOOCBETUTEIBHbIC
npuOOpPHI, HArPEBATEIbHBIC AIEKTPONPUOOPHI (MPUMEPHI), AITEKTPUUECCKUE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWMCTBAX (PU3MYECKHUX SIBJICHUH U HEOOXOJMMBIE
duznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHUJKOCTHBIH
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl B3JIEKTPUUYECKUX
LIENEeN C MOCIEAOBATEIbHBIM U NTapaJuICNIbHbIM COCAUHEHUEM DJIEMEHTOB,
paznuyas yclioBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETel;



[ NpPUBOAUTH  MpuMepbl  (HaxoauTh HMHPOpPMALMIO O  MPUMEPAX)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU N1 oOecrnieueHrst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUSA 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

[ OCYWIECTBJIATH MOUCK HUH(pOpMauuu (U3MYECKOTO COAEPKAHUA B
WNuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIACIATH  HMH(POPMALMIO, KOTOpas
ABIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;

[ KCIOJIb30BATh MPHU BHINOJHEHUH YUYEOHBIX 33JaHUN HAy4YHO-TOIMYJIIPHYIO
JUTEepaTypy (PU3MYECKOro  COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalIbI,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMi KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

[ co3gaBaTh COOCTBEHHbIE MUCHMEHHBIE M KpATKHWE YCTHBIE COOOIIEHUS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HUECKOTO
COJIEp)KaHus, B TOM YHCIE MYyOJUYHO TNPEACTABIATH PE3YJIbTaThl
IMPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCTIONB30BaTh M3YYCHHBI TOHATUWHBIA ammapar Kypca (U3HKH,
CONPOBOX/ATh BBICTYIUIEHUE MPE3EHTALUEN;

[ TpH BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIAEAOBAHUN (PU3MUECKUX
IPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IJIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENbHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aNMOJEICTBUE,
IPOSIBIISiS TOTOBHOCTB pa3peniaTb KOH(DIUKTHIL.

K koHIly o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

| HCHOJB30BATh IOHATHS: CHUCTEMa OTCYE€Ta, MaTepHUalbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmanus
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJIa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1albHO30PKOCTb,
CHEKTPbl UCITYCKAaHUS U MOTJIONIeHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IAEPHAS] SJHEPTETHKA;

] pa3nnyaTh SBIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJIcHUE Tell, PABHOMEPHOE JIBUKEHHUE 10 OKPYKHOCTH, B3aUMOJAEHCTBUE



TeJ, peaKTUBHOE JIBHKEHHE, KOjeOaTeIbHOE IBIKCHHE (3aTyXarolue W
BBIHYKJICHHBIC KOJieOaHWs), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTpPaKEHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacHpOCTPAHEHHUE, OTPAKECHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUE OEJI0ro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHSI CBETAa,
€CTECTBCHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO0 CIEKTpa
U3JIYYEHHS ) 10 ONMKMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3NUECKUX  SIBICHUA B
OKpy’kKarolmeM Mupe (B TOM YHCIIe (PU3HYECKHUE SIBICHUS B IPHUPOJIE:
MIPUJIMBBI U OTJIMBBI, JIBUKEHUE TUIaHET COJTHEYHOU CUCTEMBI, PEAKTUBHOE
JIBUKEHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BETa TeT,
ONTHUYCCKHE SBICHHUS B IPHUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOIO,
yIbTPadrOICTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (POH, KOCMHUYECKHE Jy4d, PaTdOaAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAAUOAKTUBHBIX M3IYYEHUU Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYIO0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA Tel M (U3UYECKUE SIBJICHUS, UCIIONIB3YS
dbuzuyeckre BENWYMHBI (CPEeAHSIE M MIHOBEHHAs CKOpPOCTh Tejla IMpH
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTIJIOBas
CKOpPOCTb, CHWJIa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJCHUs, BEC Tejla, HUMIIYJIbC Tejla, HUMITYJIbC CHIIbBI,
MexaHuueckas paboTa M MOIIHOCTh, MOTEHIUAJIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTCHUHUAIbHAS JYHEPIUs CHKATOU
MPYKUHBI, KUHETUYECKAs DHEPTUs, IOJHAs MEXAHUYECKash HHEprus,
MepUOJ M YacToTa KojieOaHWuM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEJIOMJICHUS CPEbl), MPU OMUCAHUU
NPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAHUTH (POPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMHU BEIUIMHAMH,
CTPOUTH TpapUKH U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;
XapaKTepru30BaTh CBOWCTBA TeJ, (DU3UYECKHUE SIBJICHUS U IPOIIECCHI,
WCTIOJIb3YSl 3aKOH COXPAHEHMSI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHMS,
MPUHLUIT CYNEPIO3ULMNA CHUJI, NPUHUHUIN OTHOCHUTENbHOCTH ['anmumnes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAKEHHUS U
MPETOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsiZIOBOTO U MAaCCOBOTO YHUCEI



OpU SJACPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHa W 3alMCBIBATh €r0 MAaTEMATHUECKOE BRIPAKCHHUE;

OOBACHATh (U3NYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallHil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpod Ha 2—3 W3YyYEeHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUH,
bU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (omMparolmuecs Ha cucteMy u3 23
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBUE, BBISBISTh HEIOCTAMOIINE WA U30BITOYHBIC JAaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMEBIE JIJISl PEIICHHSI, TPOBOAUTH PAcUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUS (PUIUUECKOU
BEITUYHHBL;

pacrno3HaBaTh MNpoOJEMBbl, KOTOPbIE MOXKHO PELIUTh MpPU MOMOUIH
(GU3NYECKUX METOJIOB, HCIIONB3Yysl OMHCAHHWE HWCCIIECIOBAaHUS, BBIACIATH
IpoBepsieMOe TPENONOKEHNE, OIICHUBATh MPABIIBHOCTh MOPSAIKA
NPOBEJCHHUSI  MCCIEAOBAHUA, JEJlaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

NPOBOJAMWTH OMBITHI TIO0 HAOMIOACHWIO (PU3UYECKUX SBICHHA WM
¢bu3nUecKkux CBOMCTB Ten (M3yueHHe BTOpOro 3akoHa HerloToHa, 3akoHa
COXPAaHEHHUs HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJIEOAHUU MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE PAacIIPOCTPAaHEHHUE CBETA,
pa3ioxeHue OeloTo CBeTa B CIIEKTP, M3yUEHHE CBONCTB M300pa)KEHUS B
TUIOCKOM 3€pKajie M CBOWMCTB HM300pakKeHHsI MpeaMeTa B coOuparolien
AuH3e, HAOMIOJEHHE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB HM3ITYUYCHHS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHWs, OMUCBIBATH XOJ  ONbITA W €r0  Pe3yJIbTaThl,
(dbopMyIMpOBaTH BEIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpelHee 3HAa4YCHHE H3MEpSIeMONM BETUYMHBI ((POKYCHOE pacCTOSHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEPEeHUs
(M3MepUTENbHOTO PHbOpa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJB30BAaHUEM TPAMBIX HW3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM J[IBI)KEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KoJie0aHUII MaTeMaTHYEeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKEHHUs CBETa OT yria MaJeHUs W yria MPETOMJICHHS OT YIJia



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHMOCTHU
bu3nYeCKUX BEIWYUH B BUJE TaOmuIl U rpaduKoB, JejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIUYUH (CpPEaHSS
CKOPOCTb M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHsI, KECTKOCTh MPYKHHBI, KOIPPUIIUEHT
TPEHUS CKOJBKCHUS, MEXaHWYeCKas padoTa M MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
onTHYecKass Ccuia coOuparomieil JIMH3BI, PAJUOAKTUBHBIN  (GOH):
IUTAHUPOBATH M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHHUS, CIEIYs MPEUIOKEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAYEHWE BEIIMYMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YJIbTAThI C yIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOJII0/IaTh MpaBUjia TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1abopaToOpHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaigbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCUHBI HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJIeJh aToMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh TPHHIMIBI  JIEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSIHHSI U YCKOPEHHUsS, paKeTa,
9XOJO0T, OYKH, TMepuckor, ¢GoToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YS 3HAHUS O
CBOMCTBax (U3MUECKUX SBJIEHUH W  HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

MCITIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTHMYECKUX IMPOIECCOB
Py PEIICHUM YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBbI JUIs
NOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMparoLel JIMH3E;
NPUBOANTh  MpUMEpPhl  (HaxXomWTh HWHPOPMANUIO O  TMpUMEpPax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HM 11 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpubdopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOACHUS
HOPM DKOJIOTUYECKOTO TOBEJCHHS B OKPYIKaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpManuu (U3UYECKOTO COJACpXKAHUS B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIIUPYSI MOUCKOBBINA 3aMpoOC, HAXOAUTh



NYTU ONpeesieHUs] JOCTOBEPHOCTH IMOJy4eHHON MHPOpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUN U JOIIOJHUTEIIBHBIX HUCTOYHUKOB;

MCII0JIB30BaTh MPHU BBINOJIHEHUH y4YE€OHBIX 33JaHUN HAay4YHO-MOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAHMS, CIPABOYHBIE MaTepHUabl,
pecypceel cet MHTEpHET, BianeT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusi UHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMaIMU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOrO COJEp KaHMS,
nyOJMYHO MPECTABIATh PE3YJIbTaThl IPOEKTHOW WIIA MCCIIE0BATENbCKON
NEATEeNIbHOCTH, IIPU  OTOM TPAaMOTHO  MCIOJIB30BAaThb  HM3yYECHHBIN
NOHATUHHBIN amnmapar M3y4yaeMmMoro pasjena (U3MKM U COINpPOBOXKAAThH
BBICTYIUIEHUE Mpe3eHTaluell ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO yacoB DJIeKTPOHHbBbIE
Ne HaumeHnoBaHue pa3ieioB U TeM (undgposBbie)
Kontpoasnbie | IlpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®du3nka u e€ posib B O3HAHUM OKPY/KAIOLIEro MHUpa
but6mmoreka [IOK
1.1 o - 2 0 1
M3HKa - Hayka O npupose https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 o 2 1 1
VISHACCKHE BETITHIHBL https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.3 E 5 2 1 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS hitps://m.cdsoo.rw/7£416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHble CBeleHHS O CTPOEHHMH BelllecTBa
bubmmorexa [JOK
2.1 Crpoenue BemiecTBa 1 0 0
TPOCHHE BELIECTE https://m.edsoo.ru/7f416194
29 JIBM>KeHuEe U B3aUMOJICHCTBUE YACTHII ) 0 1 bubnuorexa [JOK
' BEIIeCTBaA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2.3 A 2 1 0
FPOTETHRIE COCTONHIA Bemectsa https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
but6mmoreka [JOK
Aq M
3 CXAHHICCKOT JIBIDKCHHC 3 0 0 https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, INIOTHOCTh 4 0 1 but6mmoreka [JOK




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

but6mmoreka [{OK

33 Cuna. B 14 2
1. BHIART cnt https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Jasnenue. Ilepenaya naBineHust TBEPAbIMU 3 0 bu6mmoreka [JOK
' TEeJIaMH, )XUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bubnunoreka [JOK
4.2
JlaBIICHHE KHKOCTH > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmocpeproe nasemme 6 0 https://m.edsoo.ru/7f416194
44 JlelficTBHE KUIKOCTH U Ta3a Ha TIOTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznen S. PaboTa 1 MOIIHOCTL. JHEPrus
bu6nunoreka [IOK
1 P 1
3 a60Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bubnunoreka [JOK
32 Hpoctsie MexaHH3MbI > ! 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 Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM uudposbie
Ne ni/mn P Kontpouasnsie | IIpakTnueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3pean 1. TerioBblie IBJICHUA
. bubnuoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIIECTBA 7 0 0 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
1.2 T 21 1 5
CTIOBHIC HPOECCHt https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiieKkTpu4ecKHe M MATHUTHBIE SIBJICHHSA
51 DJIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 7 | | bu6mmoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOAHHBIN JIEKTPUUECKUI TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTtHsbI€ SIBICHUS 6 1 1.5 bubmmorera [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4 0 1
FMEKTPOMATHHTHAS HHILYKIHA https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 15.5




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB H TeM nudgpoBbIe
Ne ni/mn P Kontpouasnsie | IIpakTnueckue (ubp )
NMpPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKoe JIBMKCHUE U CIIOCOOBI €T0 10 | | bubmuorexa [{OK
' ONKYCaHus https://m.edsoo.ru/7f41a4a6
bubnmnoreka LIOK
1.2 BzaumoneiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
1.3 3aKOHBI COXpaHE 10 1 3
KOHBI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0J1e0aHUA U BOJIHEI
bubmoreka [JOK
2.1 MexaHn4ecKknue KoeOaHus 7 0 3
https://m.edsoo.ru/7f41a4a6
bub OK
2.2 MexaHn4eckue BOJIHbL. 3BYK 8 1 3 nommoreka [
https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 15
Pa3jnen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE TOJIE 1 6 | ) bu6mmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBble sIBJIeHUS
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 1 2 bubnmnoreka [[OK




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

bu6mmoreka [IOK
4.2 JIuH3bI 1 onTHYecKue TPHOOPHI 6 1 3 hitps://m.edsoo.ru/7f41 ada6
but6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CEKTP 3 0 2 hitps://m.edsoo.ru/7f41 ada6
Uroro no pazaeny 15
Pa3zgea S. KBaHnToBbIe sIBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue v moriomeHne cBeTa aToOMOM 4 0 1 hitps://m.cdsoo.rw/7f41 ada6
bubnuorexa [JOK
32 CTpocHHE aTOMHOTO 5P 6 ! ! https://m.edsoo.ru/7f41a4a6
bubnmnoreka LIOK
. s 1 1
53 JIEPHBIE pEaKLIU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3znea 6. [loBTopuTE1bHO0-00001IAOINI MOYJIb
6.1 [ToBTOpenue u 00o0IIeHNE COAEPIKAHUS 9 | ) bu6nuorexa LIOK
' Kypca (pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 27
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