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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3rke Ha ypOBHE OCHOBHOT'O 0OIIEro 00pa30BaHUs COCTABJICHA Ha
OCHOBE IMOJIOKEHUHN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha 0230BOM YpPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammsbl, npenactaBieHHbIx B GI'OC OO0, a Takxke ¢ y4éTom
benepanbHON paboueli mporpaMMbl BocnuTaHus u KoHIenuu npenoaaBaHust y4eOHOTO
npeamera « Pu3nkay.

Conepxanue mporpaMMbl 10  (U3MKE  HampaBieHO Ha  (QopMupoBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYAIOIIMXCS M OpraHU3alMI0 U3yYeHUs: PU3MKHU Ha
JesITeIbHOCTHOM OcHOBE. B mporpamme no ¢pu3nke yUuTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeaMera B peanmzanuu TpedboBanuid @I'OC OOO k miIaHUpyeMbIM JTUYHOCTHBIM U
METalpeIMETHBIM ~ pe3yJibTaTaM  OO0y4YeHHs, a TaKkKe MEXIPEAMETHbIE CBS3U
€CTECTBEHHO-HAYYHbBIX YUEOHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O OOLIETO 00pa30BaHUS.

[Iporpamma 1o (¢u3KMKe yCTaHaBIMBAET paclpelelieHue y4yeOHOro Mmarepuayia Io
rojaM o0yuyeHus (1o KjaccaM), MpeajaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh U3YUYEHUs
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COACPKAHMUS U YUIETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroImUXCs.

[IporpamMma mo ¢usuke pa3paboTaHa C IENbIO OKa3aHUS METOAUYECKON IOMOIIU
YUHTEIIO B CO3IAHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

du3uka SBISIETCS CHUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX Yy4eOHBIX
NPEeIMETOB, MOCKOJIBbKY (pU3MUEcCKHe 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SIBICHUH,
M3Yy4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (pu3nUecKor reorpadueii, BHOCUT BKJIaj
B ECTECTBEHHO-HAYYHYIO KAapTHUHY MHpa, NPEIOCTaBiseT Haubojiee sICHble 00pa3libl
NPUMEHEHHS HAYyYHOTO METO/a TO3HAaHMs, TO €CTh Crmoco0a MOMydYeHHUs JTOCTOBEPHBIX
3HAHHUI O MUpE.

Omna w3 TrIaBHBIX 3a71a4  (U3HUYECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U MHTEpeca K
HayKe y 00y4Yarommxcs.

N3yuenune ¢usznku Ha 0a30BOM YpOBHE MPEANOJaraeT OBJIAJCHUE CIEIYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOITMMH €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCT:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HUHTEPIPETUPOBAThH NAHHBIC U MCIIOIH30BATh HAYYHBIE OKA3aTEIbCTBA IS
MIOJTyYEHUS BBIBOJIOB.

[enu u3yuenus (HU3MKA HA YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs OMpEICICHBI B
Konnenmuu mnpenogaBanus ydeOHoro mnpeamera «@Pusnka» B 00pa30BaTEIbHBIX
opranm3anusx Poccuiickoit @eneparuu, peaqu3yonmx OCHOBHbIE 00111e00pa30oBaTeIbHbIC
nporpaMmbl, yTBepxkAEHHOW pemenneMm Kosuernn MuHucTepcTBa MNpPOCBELICHUS
Poccuiickoit @eneparuu (mpotokost oT 3 nexkadpst 2019 r. Ne ITK-4BH).

e usyyenus pusukm:



npuoOpeTeHne MHTEepeca M CTpPEeMJICHUS OOydYaroIIMXCs K HAy4YHOMY H3YUYEHHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUM O HAYyYHOM METOJAE TMO3HaHUA U (OPMUPOBAHUE
UCCIIENOBATEIBbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa H3Y4YeHUsi OCHOB
CTpOCHHS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHrHEe TPEACTABICHUNA O ponu (U3UKKA JJIs1  Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

pa3BUTHE MPEACTABICHUM O BO3MOXHBIX cdepax Oyayied npodeccunoHanbHOU
NESTEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalibHEWIIeMy OOy4YEeHHIO B
3TOM HAIpPaBJICHUU.

JlocTikeHre 3THX Ielied IporpaMmbl MO (U3UKE Ha YPOBHE OCHOBHOIO OOMLIETrO
oOpa3oBaHMs 00ECIIEYNBAETCS PELUICHUEM CIIEAYIOUINX 3a8a4;

npuoOpeTeHNe 3HAHUN O JIUCKPETHOM CTPOECHUHU BEILECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

MpUOOpPETEHUE YMEHUN OINUCHIBaTh M OOBACHATH (PU3HUECKHE SBJICHHUS C
MCIIOJIb30BaHNEM TIOJTYYEHHBIX 3HAHUI;,

OCBOEHHE METOJIOB PEIICHUS MPOCTEUIIUX PacUETHBIX 3a7jady C UCIOJIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUN HaOMIONaTh TMPUPOAHBIC SBICHUS W BBITOJIHITH OTBITHI,
nabopaTopHbIe padOThl U AKCIIEPUMEHTAJIbHBIE UCCIEA0BAHMS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE PUEMOB pabOThl ¢ MHGOPMAIIHEH (HU3MUIECKOTO CONEPKAHUS, BKITIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX NOCTHXEHHUSIX (DU3UKHU, aHAJIU3 U KPUTUUYECKOE
OlLICHMBaHUE UH(OpMAIIIH;

3HAKOMCTBO cO cdepamu TpodeCcCUOHATILHOU JEATeIbHOCTH, CBS3aHHBIMU C
(U3MKON, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
bu3HUecKoi HayKH.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) HAa YPOBHE OCHOBHOTO OOLIETrO

obOpaszoBaHus 0TBOAUTCA 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZIeN0), B 8 KJiacce —
68 yacoB (2 wyaca B Henmemwo), B 9 kmacce — 102 wyaca (3 uaca B Hememo).

[Ipennaraemsplii B mporpaMMe Mo QuU3MKe rnepeyeHs J1abopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHAATEIbHBIA XapaKkTep, YIUTEb JIeJaeT BEIOOp MPOBEACHUS JTa0OPATOPHBIX
paboT U OMBITOB C YUYETOM HHIAUBUAYATIbHBIX OCOOEHHOCTEH OOydarolmuxcs, CIHUCKa
HKCIIEPUMEHTAJIBHBIX 3aJaHui, MpeJiaraeMblXx B paMKax OCHOBHOTO TOCYJIapCTBEHHOI'O
HK3aMeHa Mo (PU3HUKE.



COILEPKXAHUE OBYYEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIero Mupa.

®uszuka — Hayka o mnpupone. SBneHus mnpuponsl. Duznyueckue SABICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeaMunHbl. 3mepenne ¢puznueckux BeanurnH. Ouzndeckue mpuoophl.
ITorpemHocTs N3MEpEeHU. MeXnyHapOaHAS CUCTEMA EAUHULL.

Kak ¢usuka w  gpyrue  eCTECTBEHHBIC HAYKHM  HW3Y4alOT  IMPHUPOIY.
EcTecTBeHHO-HAYUHBIN METOJ| O3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO BOIPOCaA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIMOTE3, 00BsICHEHHE HA0II01aeMOT0
sBieHus. Onucanue GU3NUECKUX SIBICHUM C OMOIIBIO MOJICIICH.

Jlemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. @usnyueckue MNPUOOPHI M TIPOLEIypa NPSIMBIX HU3MEPEHHN aHAJIOrOBBIM U

U(POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenesieHHE LIEHBI IeICHUS] IIKAJIbl U3MEPUTEILHOTO Mpudopa.

2. H3mepeHue pacCTOSHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TeE.

5. W3mepenue TemmepaTypbl IpU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JaT4HMKa

TEMIIEPATYPHI.
6. IIpoBeneHue uccie0BaHMs MO MPOBEPKE TMIOTE3bI: JaTbHOCTD MOJIETA IAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIEe, YeM OOJIbIIe BHICOTA MTYCKA.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BeLIeCTBA.

CrtpoeHue BeliecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIIHNE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>xkeHue yactuil BemecTBa. CBsI3b CKOPOCTHU JIBUKEHUS YaCTHUI[ C TEMIIEPATYPOil.
bpoynoBckoe nBmkenune, mud@ys3us. BaumoaeiicTBiue 4acThIl BEMIECTBA: TPUTSHDKCHHUE U
OTTaJKUBAHUE.

ArperaTHbl€ COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, MKUIKOCTEHM U TBEPIBIX
(KpucTtammuyecknx) Tel. B3auMMOCBsSI3b MeXAy CBONCTBAaMU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJEKYJSpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3.

Ha6HIOI[eHI/IC HBJIeHI/II;'I, O6’[>$ICH}HOHII/IXC$I MNPUTAKCHUCM HJIM OTTAJIKMBAHUCM
qacCTHll BE€IICCTBA.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

OrueHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHUEeM PoTorpaduii).
OnbITHl 10 HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OMBITHI IO OOHAPYIKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

Paznen 3. /IBuikeHue U B3auMoieicTBHE TeJl.

Mexanuueckoe ABMKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JIBUKEHHUE. CKOPOCTD.
Cpennsis CKOpOCTb IMPU HEPABHOMEPHOM JIBMKEHHUU. Pacu€T myTH U BpEMEHHU IBUKCHUS.

SBieHne nHEpPUMU. 3aKOH UHEPIMU. B3anMoaeiicTBue Tesl Kak puyrMHa U3MEHEHUS
CKOpPOCTH JIBHKEHHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [lmoTHocTh BemecTBa. CB3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIC 00BEMA BEIIECTRA.

Cuita kak XapakTepuCTUKa B3aumojiercTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMONIBI0 TMHAMOMETpA. SIBIEHUE TATOTEHUS U criia TshkecTu. Cuiia
TSDKECTH Ha pyrux ruiaHerax. Bec tema. HeBecomocTs. CriokeHue CUJl, HalpaBICHHBIX
10 OHOM npsAMoi. PaBHonelicTByromas cuil. Cuma TpeHust. TpeHue CKONIbKEHNS U TPEHHE
nokosi. TpeHue B IpUPOAE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6.

Ha6nronenue MexaHnueckoro IBM>KEHHS Tela.

N3mepenne ckopoCcTH NPSIMOIMHEWMHOTO JIBUKEHHS.
HaOntonenue siBieHUs1 THEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.

CroxeHue cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1.

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUKEHUS (IIIapUKa B )KUIKOCTH, MOJCIIH
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Ompenenenue cpenHeld CKOPOCTH CKOJNBKEHHS Opycka WIM IIapuKa IIo
HAKIJIOHHOM TIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsDKeHUS (J1epopMaIiim) mpy>KUHBI
OT MPHJIOKEHHOM CHJIBI.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUSI OT Beca
TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUAKOCTEN U ra30B.
HNaBnenne. CrocoObl yMEHBINICHUST M yBENWYCHHsS naBiieHus. JlaBieHue rasa.
3aBUCHMMOCTH JaBJICHUS Ta3a OT 00bEMa, Temmeparypsl. [lepemaua qaBneHus: TBEpABIMU

TE€JIaMHu,

KHUAKOCTAMHU MW TIa3aMH. 3akoH Ilackana. IImeBmarmueckue MaIlIMHEL.



3aBUCUMOCTh JIABJICHHUSI JKUIAKOCTH OT TIyOMHBL. ['MapocTaTHyeckuili mapaaokc.
CooOmaromuecs cocynpl. ['mapaBinuecKkue MEXaHU3MBI.

Atmocdepa 3emnnm u armochepHoe mgaBineHue. [IpudMHBI CyIIECTBOBaHUS
BO3Ay1IHON 00004k 3eMin. OnbiT Toppuuemuu. M3MepeHne atMocpepHOTo 1aBieHUsI.
3aBUCHUMOCTh aTMOC()EPHOTO J1aBJIE€HUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mis
U3MEpEeHHs aTMOC(HEPHOTO JaBJICHUS.

JleyicTBUE KUIAKOCTH M Ta3a Ha IOTPYXKEHHOE B HUX TeNo. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

JHemoncmpayuu.
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3aBUCUMOCTH JAaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenava naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

['mppaBnuueckui npecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JaBIICHHS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTpyKEHHOM YacTH Tena |
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1U1aBaHus TEN: IUIABAHWE WM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUICHHUS MIJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1.

HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE€ OT 00bEMaA MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa.

OrnpeneneHre BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH Ha TEJO, MOTPYXKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHJIBI, JEUCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT MaccChl Tena.

OneITel,  IEMOHCTPUPYIOIIME  3aBHCHUMOCTb  BBITAIKUBAIOIIEH  CHIIBI,
JICHUCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT 00BEMa OTPYKEHHON B )KUIKOCTh YACTH
T€Ja U OT INIOTHOCTH KUJIKOCTH.

KoncTpynpoBanne apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IIpumeHeHue mpaBuia paBHOBECUS phluara K OJIOKY. «30JI0TO€ MPABUIIO»
mexanuku. KI1J[ mpocteix mexann3mMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunetnueckasi 1 nmoreHuuaibHasa dHeprus. [Ipespaimienue
OJIHOTO BUJIa MEXAHUYECKOU SHEPTUU B IPYyTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.



1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomuol u onvimol.

1. Omnpenenenve pabOTHl CUJIBI TPEHHSI MPU PABHOMEPHOM JIBIDKEHUHU Teja IO
TOPU30HTAJIBLHON MOBEPXHOCTH.

2. UccnenoBanue ycnoBuii paBHOBECHS pblyara.

3. Usmepenue KII/l HaK1OHHOM TIIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Paspneu 6. TerioBbie sAiBJICHUA.

OCHOBHBIE TOJIOKEHUS MOJEKYIISAPHO--KHHETUUYECKON TEOPUH CTPOCHHUS BELIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. OIBITBI, TOATBEPKAAIOUIUE OCHOBHBIE MOJIOKECHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mogenun  TBEPAOro, KUIKOTO U  Ta3000pa3HOrO  COCTOSIHUM  BEIECTBA.
Kpucrannuueckue u amopdusie Tesa. OObICHEHHE CBOMCTB I'a30B, KUIKOCTEN U TBEPABIX
TE€JI HAa OCHOBE IIOJOKEHUM MOJEKYJISAPHO--KUHETUYECKOM Teopuu. (CMmauMBaHHE H
KalWUISIpHBIE ABJICHU. TeIIoBoe paclIMpeHNUE U CKaTHE.

Temneparypa. CBs3p TemnepaTypsl O CKOPOCTBIO TEILUIOBOTO JBUKEHHUS YACTHIL.
Buytpennsis sHeprua. CnocoObl M3MEHEHHs BHYTPEHHEW HSHEPruu: TeIvlonepenadya u
coBeplleHre paboThl. Buibl Temionepeaayn: TEIONPOBOIHOCTh, KOHBEKIUS, U3ITyUEHHE.

KonudecTBo TernoTel. Y nenbHas TEI0EMKOCTD BellecTBa. Termioo0MeH U TeII0BOe
paBHOBecHe. YpaBHEHHME TermjioBoro Oananca. IlmaBneHue u  OTBepaeBaHHE
KPUCTAJLIMYECKUX BELIECTB. YeibHas TemoTa miasieHus. I[lapooOGpa3oBanue u
koHaeHcanus. Mcnapenue. Kunenue. Y aenpHas TenaoTa napooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEpaTypbl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxnocTh BO3myXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Tpunuunel padotsl TerioBbix nsurateneil KI1/ teroBoro aeuratens. TernaoBbie
JIBUTATEJIN Y 3aIUTa OKPYKAKOILIEU CPEIBI.

3aKOH COXpAaHEHMs U MPEBPALICHUS SHEPTUU B TEIJIOBBIX MPOLECCaX.

Hemoncmpauuu.

1. HaOmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. HabGmoaenue nuddyszuu.

3. HaOmronenue siBneHUi CMauyuBaHUs U KaWIUISIPHBIX SBJICHUH.

4. HalGmroneHue TEmIoBOro paciiupeHus Tell.

5. V3meHenue naBineHus raza npu HM3MEHEHMM OObEMAa W HarpeBaHUU WU
OXJIQXKICHHH.

[IpaBuna u3MepeHus: TEMIIEPATYPHI.
Buas! Temonepenaymn.
8. OxyaxaeHue Mpu COBEPIICHUHU pabOTHI.

o



9. HarpeBanue mipu coBepiiieHuH pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HabnroneHune KumeHusl.

12. HabGnrogeHue nocTosiHCTBA TeMITepaTyphl MU TJIaBJICHUU.

13. MoJienu TeIUIOBLIX JABUTATEIICH.

Jlabopamopnwie pabomuol u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO EHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKECHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThl IO HAOIIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX

TEI.
4. OmnpeneneHue NaBICHUS BO3AyXa B OAJIOHE IITPULA.
OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JABJIEHUS BO3JlyXa OT €ro 00béMa u
HarpeBaHUs WM OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA KUIAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIEPATYyPBHI.

7. HaOmioneHue W3MEHEHUsS BHYTPEHHEW OSHEPrud Tejla B pe3yJbTare
TEIUIONepeaaud U padOoThl BHEITHUX CHUJI.

8. HccrnenoBanue siBJICHHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U ropsueit
BOJIBL.

9. OmpeneneHre KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPHU TEMIOOOMEHE ¢
HarpeThM METAUTMYECKUM LIUIUHAPOM.

10. OnpesesieHne yAeIbHON TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca UCrapeHus.

12. OnpesesieHne OTHOCUTENIBHOM BIaXHOCTH BO3/1yXa.

13. OnpenenieHne yaeapHON TEIIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. [IBa poxa 2ieKTpUYEeCKHX 3apsaaoB. BzaumopeiicTBhe
3apspKeHHBIX Ted. 3akoH KyroHa (3aBUCUMOCTB CHJIbI B3aUMOJICUCTBUS 3aPSKEHHBIX TEll
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMHM).

OnekTpudeckoe mnone. Hanpssk€HHOCTh  anekTpuueckoro mons. [IpuHnomn
CYNEPIIO3ULINH PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »saexkTpuyeckux 3apsaoB. ODJIEMEHTapHBIM 3JIEKTPUYECKUN  3apsil.
Crpoenune atoma. [IpOBOIHHMKM W AMBIIEKTPUKHU. 3aKOH COXPAHEHMS JIJIEKTPUYECKOIO
3apsaa.

DJIEKTPUYECKUNA TOK. Y CIOBHUS CYLIECTBOBAHUS JIEKTPUYECKOTO TOKa. McTouHMKH
IIOCTOSIHHOTO  TOKa. JIEMCTBUS 3JIEKTPUYECKOr0 TOKAa (TEIJIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUYECKUNA TOK B KUIKOCTAX U raszax.



Onextpuyeckasd nenb. Cuina Toka. DeKTpuuecKkoe HampsbkeHue. ConpoTHBIIEHHE
MPOBOAHUKA. YJIEIbHOE CONPOTHUBJICHUE BellecTBa. 3akoH OMa sl ydacTKa IElu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE IPOBOJHUKOB.

PaboTa 1 MOLITHOCTH 3MIEKTpUYECKOro Toka. 3akoH J[xkoyns—JleHna. DnekTpuueckue
LENU U NOTPEOUTENN ANEKTPUIECcKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3auMo1eiCTBHE MOCTOSIHHBIX MArHUTOB. MarHuTHOE MoOJIe.
MarnutHoe moJjie 3eMJId M €ro 3HaueHwe s Ku3Hu Ha 3emuie. OnbeIT Dpcrena.
MarHutHOE MoJie 3JIEKTPUYECKOro TOKa. [IpuMeHEHue 3JIEKTPOMArHUTOB B TEXHHKE.
JlelicTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb MOCTOSHHOIO
ToKa. Mlcronp30BaHue JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel ®Dapanesd. fBiaeHue 3nekTpoMarHuTHOM wuHAYKUuU. lIpaBumo JleHma.
OnekTporeneparop. CrocoObl MOTyUYEeHUS FIEKTPUUECKON SHEPIUU. DIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3NIEKTPUUECKUX 3apS0B U B3AUMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKY U JUATIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BbI1 pasps.
. I3mepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIeCKOro HapsKEHUs BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BzaumoieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.
. MonenupoBaHWe€ MAarHUTHBIX MOJIE MOCTOSTHHBIX MArHUTOB.
. OneIT Dpcrena.
. MarHuTHoE noje Toka. DJIeKTPOMarHur.
. JleicTBHE MAarHUTHOTO TOJIsI HA IPOBOJIHUK C TOKOM.
. DNEKTPOABUTATEIIb MOCTOSTHHOTO TOKA.
. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUHU.
. OnbiTel Dapajes.
. 3aBUCUMOCTb ~ HaNpaBJI€HUS MHAYKIMOHHOTO TOKa OT YCJIOBUUA  €ro
BO3HUKHOBEHMUSI.
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25.

DnekTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomuol u onvimol.

1.

AN

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneITel 1O  HAOMIOACHUIO  JJIEKTpU3AlMM  TeJ  MHAYKIMEHN W 1OpH
CONIPUKOCHOBEHUH.

Hccnenoanne AeCTBUS SJIEKTPUUYECKOTO MOJIS HA POBOAHUKHU U IUJICKTPUKH.
COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
W3mepeHre U peryaupoBaHUe CHIIbI TOKA.

N3MepeHne u peryJImpoBaHUE HATIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4YEpe3 pE3UCTop, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OnbITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTHBICHUS
MPOBOJIHMKA OT €r0 JJIMHBI, IIOIIAIA MONEPEYHOI0 CEYEHUS U MaTepHalla.
IIpoBepka npaBuiia CIOKEHUS HANPSHKEHUHM PU MTOCIEA0BATEIBHOM COETMHEHUT
IByX PE3UCTOPOB.

[IpoBepka npaBuia sl CUIIBI TOKA MPU MapajuieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIET0 Yepe3 PE3UCTOP.
OmnpeneneHre MOIHOCTHU JIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.
UccnenoBanne 3aBUCUMOCTH CWJIbl TOKAa, HWIYUIETO Yepe3 JAMIIOYKy, OT
HaIPsHKEHUS Ha HEW.

Onpenenenne KII/I HarpeBaTens.

HccnepoBanre MarHuTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MArHUTOB.

N3yuenne MarHUTHOTO TOJSI TTOCTOSSHHBIX MAarHUTOB MPHU HX OOBEIUHEHUH U
pazzieneHun.

Uccnenosanne necTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aMMOJICUCTBHS KATYLIKU C
TOKOM M MarHuTa OT CHJIbI TOKAa W HAMpPaBJIEHUS TOKA B KaTYIIIKE.

N3ydenune neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

N3amepenue KIIJI anmekTpoaBUraTeibHON YCTAHOBKH.

OnpITbl MO HMCCIENOBAHUIO  SIBJICHUS  DJIGKTPOMAarHUTHOM  MHIYKIIMH:
UCCJIeIOBAHNE U3MEHEHUHN 3HAYEHUS U HAIlpaBJIeHUs! MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znea 8. Mexannueckue siBJEHHUS.
Mexanuueckoe  JBWXKeHME.  MarepuanbHas  Touka. CucremMa  oTcuéTa.

OTHOCUTETBHOCTh MEXaHUYECKOTO IBH)KEHUS. PaBHOMEpPHOE MPSIMOIMHEHOE IBUKEHHE.
HepaBHomepHoe npsimosinHeitHOe aBuxkeHre. CpeliHsIsl 1 MTHOBEHHAsI CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIB)KCHUU.

Yckopenne. PaBHOyCKOpeHHOE MpsAMOJIMHEWHOe aBuxkeHne. CBOOOHOE TaJIeHHE.
OmbrTel ["annnes.



PaBHOMepHOE ABMXKEHME 110 OKpYKHOCTU. [lepros u yactota oOpatenus. Jlnneiinas
Y yTJIOBAsi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hrprotona. Bropoi 3akoH Herorona. Tpermit 3akon HrproTtoHa.
[IpyuHIMI CYyNIEPIIO3ULIUA CHJL.

Cuna ynipyroctu. 3akoH I'yka. Cuma TpeHUs: CHila TPEHUS CKOJIBKEHNUS, CHJIa TPEHUS
IIOKOs1, IPYTHUE BUABI TPEHUSI.

Cuia TSKECTH M 3aKOH BCEMHUPHOT'O TATOTEHUsS. Y CKOPEHHE CBOOOJHOIO IMaICHUS.
JBrxenue mianer Bokpyr Comnma. IlepBas xocmuyeckas ckopocTb. HeBecoMocTs n
EPETPY3KH.

PaBHOBecue MaTepranbHON TOUKH. AOCOIIOTHO TBEPI0€ Te10. PaBHOBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttema. M3menenne wumnynbca. Mmmynsc cuipl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TSXKECTH, YHNPYroCTH, TPEHMS.
CBs13b 3Hepruu ¥ padoThl. [loTeHIManbHas S3HEPTUs Tea, HOJHATOTO HaJl HOBEPXHOCTHIO
3emud. [loTeHManbHas YHEPTHS CKATOU NpykUHBL. KnHeTtnyeckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPTIUH.

Jemoncmpayuu.

1. HaOmioneHne MeXaHWYECKOro JABM)KEHUS Tejla OTHOCUTENBHO pa3HbIX Tel

OTCYETA.

2. CpaBHEHME TIyTE€M M TPACKTOPUM JBWKEHUS OIJHOTO M TOrO JKE€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mMepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.

Hccenenoanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKCHUS.

HaGnronenue nBM>XeHUS Tela Mo OKPYKHOCTH.

Habnrogenue MexaHWYecKHX SIBJICHUM, MPOUCXOASIIMX B CHUCTEME OTCYETA

«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCHUTEIIBHO

kaOuHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHUS T€JIA OT MACChl TEJIA U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEll.
N3meHeHnue Beca Tea npyu yCKOPEHHOM JBHKECHUU.

10. [lepenayua nmmynbsca nmpu B3auMOJICVCTBUM TE.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

12. CoXpaHEHHUE UMITYJIbCA ITPU HEYNIPYTOM B3aUMOJECHCTBUHU.

13. CoxpaHeHHe UMITYJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HaOmioieHne peakTHBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPIUU ITPU CBOOOAHOM IaJIEHUU.

16. CoxpaHeHHE MEXAHMYECKOW 3HEpPrud NpH JBM)KEHHHM Tella MOJ JEHCTBUEM
IPYKUHBI.

A



Jlabopamopnuie padbomel u onvimol.

1.

10.

11.

KouctpyupoBanue TpakTa A pa3roHa W JaJbHEHIIEr0 pPaBHOMEPHOTO
JBMYKCHUS [IAPUKA WU TEJICHKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa WM JIBUYKEHUS IIapUKa 110
HAKJIOHHOM IMJIOCKOCTH.

Omnpenenenre yCKOpEHHs Tefa MPU paBHOYCKOPEHHOM JABM)KCHHUU IO HAKJIOHHON
MJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHM NP PaBHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JBUKEHUU O€3 HadalbHOMN
CKOPOCTH TYTH OTHOCSTCS KakK psiJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIWE
MPOMEXYTKH BPEMEHH OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO
JaBJICHUS.

Onpenenenue ko3PphuiieHTa TPEHUS! CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre paboOThl CUIBI TPEHHSI MPU PAaBHOMEPHOM JBIDKEHUHU Teja IO
TOPU30HTAJILHON MMOBEPXHOCTH.

Omnpenenenue padoThl CUJIbI YIIPYTOCTU NMPU MOABEME IPy3a C UCIOIb30BAaHUEM
HEMOJIBIYKHOTO U TIOJIBYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHbI.

Konebarenbnoe paBuxenue. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHMM: TEpUO,
4acToTa, aMILUIMTY1a. MarteMaTu4eCcKui U NPy KUHHBIN MassTHUKU. [ [peBpalienne snepruu
P KOJI€0ATEIbHOM JIBHXKCHHH.

3aryxarwmme KoJjiebanus. BreiHykaeHHbIE KojeOanus. Pezonanc. MexaHnudeckue

BOJIHBI.

CaoiicTBa MexaHW4ecknX BOJIH. [IpopoisibHble M TMONEpeyYHble BOJHBI. J[nMHa

BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHHs. MeXaHW4deCKHue BOJHBI B TBEPAOM TEJE,
CEUCMHUUYECKHUE BOJIHEI.

3Byk. I'pomkocTh 3Byka M BbicOTa TOHa. Otpaxenue 3Byka. HHpa3Byk u
yIbTPa3BYK.
Jemoncmpayuu.

1
2
3
4.
5
6

Habmonenue xonebanuii Tei moja JeHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHne nNpo1oIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHU PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.



1. OmpexeneHne 4aCTOTHI M TIEpUOa KOJIeOaHUH MaTEeMaTUYECKOTO MasITHHKA.
2. OmnpenesieHUE YaCTOTHI U NIEpUoAa KoJaeOaHU MPYKMHHOTO MasgTHUKA.
3. HccnegoBanue 3aBUCHUMOCTH MEepUOJia KOJeOaHUN MOABEIICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH IEpUOJA KOJEOaHUM MPYKUHHOTO MAasiTHUKA OT
Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEepUOa KoeOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpy3a.

6. OmbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCThH TEpHOJia KoJeOaHU MPY>KUHHOTO
MasATHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaJICHHUS.

Paszges 10. D1eKTpoMarHuTHoOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE noJie. DNEeKTPOMAarHUTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJNH. [llkama  3JIeKTpOMAarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. M3ydyeHue CBOMCTB JJICKTPOMArHUTHBIX BOJH C TIOMOIIbI0O MOOUJIBLHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe fIBJICHHUS.

JlyueBas mogenb cBeta. Mcroununkm cBeta. I[IpsMosimHEHOE pacnpoCTpaHEHHE
ceeta. 3atmeHus Comnna u JlyHel. Otpaxenue cBeta. [lmockoe 3epkanio. 3akoH
OTPaKCHUS CBETA.

[Ipenomnenue cBeta. 3aK0oH mpenoMiieHUs cBeTa. [lojIHOe BHYTPEHHEE OTpaKEHHE
cBerta. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.

JIunza. Xon nmydeir B nuH3e. OnTuyeckas cuctema Qoroamnmnapara, MUKpOCKONa U
Teneckona. ['ma3 kak onTudeckasi cuctemMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. ClojkeHne CreKTpaibHbIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.

[IpssmonuHeiHOE paclipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

Ontuueckuid CBETOBO/I.

Xon nyuei B coOuparoliei JImH3e.

A A A



7.
8.
9.

XOoJ qyder B pacCEUBAIOLIEHN JIUH3E.
[Tomydenue n300pakeHnii ¢ TOMOIIBIO JIMH3.
[Tpunumn geicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Monenb rinasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [Tomy4yenue 6em0r0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomuel u onvimol.

1.
2.

N o v s

HccnenoBanue 3aBUCMMOCTH YTJIa OTPaXKCHHSI CBETOBOTO JIyda OT yTJia IMaeHusl.
N3ydenne xapakKTepuCTHK N300pakeHUs TIpeIMEeTa B TUIOCKOM 3epKale.
HccnenmoBanne 3aBUCHMOCTH yIJIa TIPEJIOMJICHHSI CBETOBOTO Jyda OT yria
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO».

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenne (pOKYyCHOTO pacCTOSIHUS U ONITUYECKOM CUJIbI COOMpPArOIIEH JTUH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHI IO BOCTIPUSITHIO I[BETA MPEAMETOB MPH UX HAOTIOICHUH YePe3 [IBETOBHIC
(UIBTpHL

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel  Pesepdopna u mimanerapHas monens atoma. Mogenb aroma bopa.
HcnyckaHnue u norioiieHue cBera atoMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anb(ha-, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO sJipa.
Hyxnonnas monens aromHoro sapa. M3oronsl. PaguoaktuBHbie nipeBpaiienud. [lepuon
MOJTypacrajia aTOMHBIX SIAEP.

SAnepHble peaku. 3aKOHbI COXPAHEHUS 3apsAI0BOIO U MACCOBOTO YUCEN. DHEPTHs
CBSI3U aTOMHBIX sifiep. CBsI3b MacChl M SHEpruu. Peakuuum cuHTE3a U JEJEHUs sep.
UcTtounuku sneprun ConHIA U 3BE3.

Anepnas sHepreTrka. J[eMCcTBHS paIuOaKTUBHBIX U3TyUYECHHUI HA )KUBBIE OPTAHU3MBI.
Hemoncmpauuu.

1
2
3
4.
5
6

CrexTpbl U3ITy4YEeHHsI U TTOTJIOLICHMUS.

CnexTphl pa3aIu4HbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpexoB B kamepe Busbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3ITYUCHHI.

Perucrpanus nsinydeHus NpupoOaAHBIX MUHEPAJIOB U POAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.

3.

HaOmroieHre CIUIONIHBIX U JIMHEHYATBIX CIICKTPOB H3JTyYCHUS.

HccrienoBanue TPEKOB: U3MEPEHHUE SHEPTHH YaCTHIIBI IO TOPMO3HOMY ITyTH (I10
dororpadusim).

W3mepeHne paarnoakTHBHOTO (OHA.

IToBTOpPHUTENIHLHO-00001AOIIUIA MOYJIb.



[ToBTOpUTENBEHO--00001AIOUI MOIYJb TpEIHA3HAYEH ISl CUCTEMaTH3aluu U
0000IIEHNS] MPEIMETHOTO COJIEPKaHUs U OMbITa JACATEIbHOCTH, MPUOOPETEHHOTO MPH
U3YYCHUH BCEro Kypca (U3HKM, a Takke Ml TOArOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMEHY 1O (pU3uKe 1)1 00ydarolmxcsl, BBIOPABUIMX 3TOT y4eOHBIN
IpeIMeT.

IIpr w3ydeHMM MTAHHOTO MOAYJIA PEAIU3YIOTCS W CHCTEMATU3UPYIOTCS BUIBI
NEeSATENbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTUKEHUE TMPEAMETHBIX U
MeTaIpeIMETHBIX IUTAHUPYEMBIX pe3yabpTaToOB oOyueHus, dopmupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTh: OCBOCHHE Hay4YHBIX METOJ0OB MCCIICIOBAHNUS SIBJICHUN
IPUPOJIbl U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBACHATh (PU3NUECKUE SIBICHUS, IPUMEHSIS
ITOJTyYEHHbIC 3HAHMS, PEIIATh 33/1a41, B TOM YUCJIE KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO AESITEILHOCTHBIN XapaKTep JaHHOTO pa3/ielia peAIn3yeTcs 3a CUET
TOT0, YTO 00YYAIOIIMECS BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM NIPEAJIaraeTcs:

Ha OCHOBE IOJyUYEHHBIX 3HAHUM paclo3HaBaTh U HAy4YHO OOBACHATH (PU3UUYECKUE
SABJICHUS B OKPY’KAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHbIE METObI HCCIIEOBAaHUS (PU3NYECKUX SBJICHHI, B TOM YHCIIE
JUISl IPOBEPKHU TUITOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI HamOOJee BaXXHBIX JOCTHKEHMH COBPEMEHHBIX
TEXHOJIOTMH, HAaIlpUMEp, IPAKTUYECKOIO0 MCIIOIB30BAHUA PA3JIMYHBIX HCTOYHUKOB
SHEPIUU Ha OCHOBE 3aKOHA MPEBPAICHUSA U COXPAHEHHS BCEX U3BECTHBIX BUIOB DJHEPTUH.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMpPaBJICHO Ha
JOCTI)KEHUE JIMYHOCTHBIX, METAlpeAMETHBIX U TMPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynprare msydyeHus (Qpu3Mku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatomierocs OyayT cpopMUpOBaHbI CICAYIONINE JIUYHOCTHBIE PE3YIbTAaThl B YACTH:

e 1) NaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — IIPOSBIICHHE HMHTEpPECa K HMCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(U3MYECKON HAYKH;

e — IICHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

e — TOTOBHOCTh K QKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAYUMBIX H
THYECKUX TMPOOJIEeM, CBSI3aHHBIX C TMPAKTUYECKAM TMPUMEHEHHEM JIOCTHKCHHN
busuKy;

e — OCO3HaHWE BAYXHOCTH MOPAIBbHO--3TUYECKUX MPHUHIIUIIOB B ACSITEIFHOCTH YUEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMS:

e — BOCHpUATUE HCTETUYECKUX KauecTB (PU3MUECKON Hayku: €€ TapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

e — OCO3HaHUE IIEHHOCTH (HM3MYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHMUSI
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYJIbTYPHI;

e — Dpa3BUTHE HAy4yHOM JIIOOO3HATENLHOCTH, HWHTEpEca K HCCIEAOBATEIbCKOM
JESITEIbHOCTH;

e 5) popMuUpPOBAHUA KYJIbTYPbI 310POBbSl H SIMOLUOHAJIBLHOI0 0JIATONOJIY YU

e — OCO3HaHHME UEHHOCTH Oe3omacHOro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXXKHOCTH TIPABUJI O€30MaCHOTO MOBEJCHUSI Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUUECKUM U TETUIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIOBUSIX;

e — c(hOpMHUPOBAHHOCTh HaBbIKA pe(IICKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY H
TaKOTO0 € MpaBa y APyroro 4ejioBeKa;

e 6) TPy10BOIO BOCIIUTAHMSA:

e — AKTHUBHOE Yy4YacTHE B PEIICHUM TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30oBaTeNbHON OpTraHW3aIlii, TOPOJa, Kpas) TEXHOJOTHYECKOW U COIMAIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHHM;

e — HHTEpEC K MPAKTUYECKOMY MU3YUYCHHIO TPO(deccHii, CBI3aHHBIX C (PU3UKOK;

e 7)3KOJOrHYECKOr0 BOCIIMTAHUSA

e — OpHEHTAaIUsl Ha NMPUMEHEHUE (PU3NYECKUX 3HAHUM JJId peuieHus 3a7ad B 001acTH
OKpY’XKAlOLE Cpelpl, IUIAaHUPOBAaHUA TOCTYNIKOB W OLEHKH HX BO3MOXHBIX
MOCJIEACTBUUN ISl OKPYIKAIOIIEN CPEbI;



e — OCO3HaHHUE TN00ATBHOIO XapaKTepa dKOJOTHUECKHUX MPoOeM U My Tel X pelIeHHs;

o 8) aganTanuu K N3MEHSIIOIIUMCS YCJIOBUSIM CONMATbHON U MPUPOIHOI Cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICHCTBHM TPH BBHITIOJHCHUH HMCCIEIOBAHUN W MPOSKTOB
(bu3HYECKON HANIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHX;

e — IMOBHIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUICCKYIO I TEITHHOCTD;

e — TOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM YKCIIe POPMYIUPOBATH UICH,
MIOHSITHS, THITOTE3bI 0 PUINICCKUX 00BEKTAX U SBIICHUSX;

e — oOco3HaHUE ACHUIIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 001acTH
buzukwy;

e — IUTAHUPOBAHME CBOCTO PA3BUTHS B MPUOOPETCHNH HOBBIX (DH3UUECKUX 3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATh W BBISIBIISITH B3aUMOCBS3U TMPHUPOJIBI, OOIIECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (HU3UYCCKUX 3HAHUH;

e — OIICHKA CBOUWX JICUCTBHI C y4€TOM BJIMSHUS HA OKPYXKAIOIILYIO CPEIy, BO3MOXKHBIX
rJI00aJIbHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbpTate ocBoeHusi mporpaMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyyaroiierocsi 0ynyT chopMUpOBaHbl MeTalnpeaMeTHbIE Pe3yJbTAThI,
BKJIFOYAIOIIUE MTO3HABATENIbHbIE YHUBEPCAIbHBIC YUCOHBIC IEUCTBUS, KOMMYHUKATUBHBIC
YHUBEpCaIbHbIC YUeOHbIE NCUCTBUS, PETYJIITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornueckue aeiicTBU:

e BBIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTaHABIMBATh CYIIECTBEHHBIA TMPU3HAK KJIACCU(PUKAIIMK, OCHOBAHMS IS
000011IeHHs U CPAaBHEHUS,

e BBIABJSITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B paccMaTpuBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJTFOICHHUSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBISBJISITH IPUYMHHO--CIICJICTBEHHBIE CBS3U MIPU U3YUCHUH (U3HUECKUX SIBICHUM
Y TIPOIIECCOB, JIeJaTh BHIBOJBI C UCIIOIH30BAHUEM JICTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIFOUCHHUH, BBIIBUTATh TUITOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEITNINH;

e CaMOCTOSITEIBHO BBIOMpATh CIOCOO pemieHus Y4eOHOW (U3MUYECKOW 3a1adu
(cpaBHEHHME HECKOJBKUX BAPUAHTOB PEIICHHUS, BHIOOP HanbOOIee MOAXOISIIETO C
y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/bCcKue 1eiCTBUA:

e HCIIOJH30BaTh BOMPOCH KaK UCCIICIOBATCILCKHN HHCTPYMEHT TIO3HAHUS;

e TMPOBOJAUTH MO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOMXHBIM
bu3HUecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBIICHUS;



OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIUIO, MOJYUYEHHYIO B
XO0/J1€ UCCJIEIOBAHMS UJIN HKCTIEPUMEHTA;

CaMOCTOSATENbHO (PopMylIMpoBaTh OO0OOIIEHUST W BBIBOJABI IO pe3yJbTaTaM
MPOBEEHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3HUECKHUX MPOIECCOB, a
TAaK)K€ BBIJBUTATh MPEANOJIOKEHHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora c uHpopmanueii:

MIPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI IIPU OUCKE U 0TOOpE
uH(GOpMallMM WM JAaHHBIX C Y4ETOM TMPEUIOKEHHON y4yeOHO# Qu3mueckon
3a]1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHGOPMALUIO
Pa3IMYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIIbHYIO (OpMY IpeICTaBlIeHUs WH(DOpMauu
U WUIIOCTPUPOBATh pEIllaeMble 3a/ladyll HECJOKHBIMU CXEMaMHM, JuarpaMmmamu,
UHOM rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHMKaTHBHBbIE YHMBeEPCAJbHbIE YUeOHbIe NeiCTBUS:

B XOJIe 00CYKJIeHUsI Y4eOHOr0 Marepuania, pe3yibTaToB Jad0paTOPHBIX padoT U
MPOEKTOB 3aj7aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KJaeMON TEeMBbl M BBICKA3bIBAThH
UJIeY, HalleJICHHbIE Ha PEIleHUE 33/Jaud U NOJJIepKaHUe OJ1arokeaaTebHOCTU
OOIIICHHS,

COTIOCTABJIATh CBOW CYXXIEHHUS C CYXXICHHSIMH JPYTUX YYaCTHUKOB UANIOTa,
OOHapYXUBATh PA3IMINE U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

NyOJIMYHO TMPEACTaBIATh PEe3yJIbTaThl BBINOJIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIepuMeHTa, UCCIIeI0OBaHUS, IPOEKTA);

MOHMMATh M WCIOJb30BaTh MPEUMYINECTBA KOMAaHIHOW W WHIWBUAYaJbHOU
paboThI NpU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

IPUHUMATh L€ COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBAThH ACHCTBUS 1O €€
JOCTHMKEHHUIO: PACHpPEleNiaTh PO, OOCYXKAaThb MPOLECChl M Pe3yJIbTaThl
COBMECTHOM pabOThI, 000011IaTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJTHSATH CBOIO YaCTh pa0OTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa 1o CBOEMY
HaTpaBJIEHUIO U KOOPIAUHUPYS CBOM JIEHCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOWIMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

PerynsiTuBHBIC YHMBeEpPCaJIbHbIe YueOHbIe 1elCTBUA

Camoopranusanus:

BBISIBJISITh MPOOJIEMbl B KU3HEHHBIX U YUEOHBIX CHUTyalUsAX, TPEOYIOIIUX ISt
pereHus GU3NIeCKIX 3HAHUI;



OpDUEHTUPOBATBCA B  PA3IMYHBIX  MNOAXOAAX  MPUHATUS  PEIICHUHN
(MHAMBUAYABHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHAE PEIICHUN TPYyNIoN);
CaMOCTOSTENIbHO COCTaBIIATh aJITOPUTM pellleHUs (PU3NYECKOMN 3a/lauyl WK IJ1aHa
MCCJICIOBAHMS ¢ YUYETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUaHThI PEIICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAallMM U IPEJIaraTh IJIaH €€ N3MECHECHMUS;
OOBSACHATH NMPUUYUHBI JOCTHKEHUS (HEJOCTUKEHHUSA) PE3YJIbTATOB ACSITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATENbHOCTh (B TOM YMCIE B XOJ BBIINOJHEHUS
(pU3NYECKOr0 UCCIIEOBaHMs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBLINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3YyJIbTATa LEIU U YCIOBHIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CHopa WM JAUCKYCCHUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;

IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pElIeHUH (U3NYECKUX 3ajad WU B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 KJjacce MpeaMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITMXCSI YMEHUM:

UCIIOJIb30BaTh TMOHATHS: (PU3NYECKHEe W XMUMHYECKUE SBJICHUS, HAOIIOJIeHNE,
OKCIIEPUMEHT, MOJENb, THUIIOTE3a, CAWHUIBI (U3UYECKUX BEIUYHH, AaTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3HoE),
MEXaHUYECKOE JBI)KCHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHUsl, paBHOJEHCTBYIOMAsl cuiia, Aedopmarus (yrnpyras, miacTudeckas),
HEBECOMOCTh, COOONIAIOIINECS COCY/IbL;

paznmuuath siBaeHus (nuddysus, TEIIOBOe JIBWKCHHE YAaCTHI[ BEIIeCTBa,
PaBHOMEPHOE JIBI)KCHUE, HEPAaBHOMEPHOE JIBMYKEHUE, UHEPIINS, B3aUMOJICHCTBHE
TEJ, pPaBHOBECHE TBEPIBIX TN C 3aKPEIIEHHOW OCBHIO BpalleHHs, Iepeaada
JaBJICHUST TBEPIBIMU TEJaMU, KUJIKOCTSAMH U Ta3amu, aTMOCchEpHOE JaBJICHUE,
IJIaBaHWE TeJI, MPEBpallEHUs] MEXAaHWYECKOW HHEPruu) MO OIUCAHUI0 UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
¢dusnueckoe SIBICHUE;

pacno3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUECKUX SIBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHClie (PU3NYECKHE SBICHUS B MPUPOJE: MPUMEPHI JABUKCHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOW U HEXUBOU NPUPOJIE, NEUCTBUE CUITBI TPEHUS
B MIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOrO JABJICHUS HAa KUBOW OpraHU3M,
MJIaBaHUE PHIO, PhIUArH B TEJIE YEIOBEKA, IIPH STOM MEPEBOIUThH MPAKTUIECCKYIO



3a/1auy B y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUYECKUX
SIBJICHUU

ONMKCHIBATh HM3YyYCHHbIE CBOMCTBA TeN U (DU3UYECKUE SIBIICHHUSA, HCIOIb3YS
¢usnyeckue BENMWYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MYTh,
CKOpOCTb, CpPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSIKECTH, BEC TEJa, CUja
TpeHUsi, AaBiieHHe (TBEPJOTO Tesa, XKUAKOCTH, ra3a), BbITAJKHUBAIOLIAsl CHUJIa,
MexaHudeckass paboTa, MOIIHOCTh, IJIEYO CHUJIbl, MOMEHT CHJIbI, KO3(PPUIIUEHT
MIOJIE3HOTO JIEUCTBUSI MEXAaHU3MOB, KMHETHUYECKasl M MOTCHLUHAJIbHASA SHEPIHs),
IpU ONMHMCAHWW TPABUIBHO TPAKTOBATh (PU3UUYECKUII CMBICT HCIIOIb3yEeMbIX
BEIIMYMH, WX OOO3HAYEHUS W CAWHUIBI (PU3NYECKUX BEIUYHH, HAXOIUTh
(GopMyJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYUHY C JAPYrUMU
BEJIMYMHAMH, CTPOUTh TpadUKd H3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTEpHU30BaTh CBOMCTBA TeN, (PU3HUYECKHUE SBJICHHS U MPOLECCHI, UCIOIb3Ys
npaBuiia CIOXKEHHsI CUJl (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3axon Ilackas,
3aKOH ApXHMesaa, MPaBWIO paBHOBecHs phiuara (0JI0Ka), «30J0TO€ MPABUIIO»
MEXAaHUKH, 3aKOH COXPAaHCHHUS MEXAHUYECKOW OHHEPruH, IIPU 3TOM [aBaTh
CIIOBECHYIO (OPMYJMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTUYECKOe
BBIPAKEHUE;

OOBACHATH (HPU3UYECKUE SIBICHHS, MIPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BbISABISThH
MPUYUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JIOrMYecKuX
11aroB ¢ 0Nopoil Ha 1—2 n3y4yeHHBIX CBOMCTBA (DU3NYECKUX ABICHUM, PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a1adu B 1—2 JEHCTBUA, UCTOJIB3Ys 3aKOHBI U (HOPMYIIBI,
CBs3BIBaIONIME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHaIM3a YCJIOBHS 3a/layu
3aMKUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (PU3UUECKUE BEIMUUHBI B (POPMYJIbI
U TPOBOJUTH PACYEThl, HAXOJAUTH CIPABOYHbIC JaHHbIE, HEOOXOIMMBIE IS
pelieHuss 3aja4, OICHMBATh PEATUCTUYHOCTh TOJYYEHHON (u3MUecKon
BEJINYUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU TMOMOIU (HU3HUECKUX
METOOB, B ONMCAaHWU HCCIICIOBAHMS BBIICIATH MPOBEPSIEMOE MPEANOT0KEHUE
(rumotesy), pa3nuyaTh U UHTEPIPETUPOBATH MOJYYEHHBIA pe3yJibTaT, HAXOJUTh
OIUOKH B XOJI€ OMBITA, JIeJaTh BBIBOJIBI TI0 €r0 Pe3yiIbTaTaM;

MPOBOJIUTH OMBITHI TIO HAOMIONCHUIO (U3HYECKUX SIBJICHUN WM (PU3NYECKUX
CBOMCTB Tesl: (OpPMYJMpOBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TPEIJIOKEHHOTO O0O0pYyIOBaHHUs, 3alUChIBaTh XOJ OIbITa U
bopMyJIMpOBaThH BHIBOJIHI;

BBITIOJHATh TPSIMbIE U3MEPEHHsI PACCTOSHUS, BPEMEHHU, MAacChl Tena, o0bEMa,
CHJIBI M TEMIIEpaTyphl C UCHOJIB30BAHNEM AaHAJIOTOBBIX U HU(POBBIX MPUOOPOB,



3aliChIBaTh [OKa3aHWs MNpUOOPOB ¢ YUYETOM 3aJaHHOW  aOCOIIOTHOU
HOTPELIHOCTA U3MEPEHUI];

IPOBOJIUTH UCCIIET0BAHUE 3aBUCUMOCTH OJJHON (PU3UUECKON BETUUMHBI OT IpYron
C MHCHOJb30BAHHEM TMPSAMBIX HM3MEPEHUN (3aBUCMMOCTH IMYTH PaBHOMEPHO
JBIKYILETOCS TEJIAa OT BPEMEHH JIBHXKEHHSI Tella, CUJIbl TPEHUSI CKOJIBKEHUS OT
Beca Tesa, KauyecTBa OOpabOTKM IMOBEPXHOCTEH TEl M HE3aBUCUMOCTH CHJIBI
TPEHUs OT IUIOIIAJU CONPUKOCHOBEHMS TEJ, CHJIbl YNPYTrOCTU OT YJUIMHEHUS
MPY’KWHBI, BBITAIKUBAIOLIEH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Tela U OT
MJIOTHOCTHU KUAKOCTH, €€ HE3aBHUCUMOCTH OT IJIOTHOCTU Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUH IIIaBaHUS TEJI, yCIOBUN PABHOBECUS pblyara
1 OJIOKOB), y4acTBOBaTh B IUIAHWPOBAHUM y4E€OHOTO MCCIENOBaHUS, COOUPATH
YCTAaHOBKY U BBIIOJHATH W3MEPEHMS, CIEAysd NPEIJIOKEHHOMY IUIaHy,
(UKCHpPOBaTh PE3YyJIbTAThl MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIIMYUH B
BUJIE TPEMJIOKEHHBIX TaOiul U rpaduKoB, JejaTh BBIBOJABI MO pe3yJbTaTaM
UCCJIEI0BAHNS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYMH (IIOTHOCTH BEILIECTBA
KUAKOCTH U TBEPIOTO TENA, CHJA TPEHUS CKOJIBKEHHSA, JABJICHHE BO31yXa,
BBITAJIKMBAIONIAS CUJIA, ACHCTBYIOLIAs HAa NOTPYKEHHOE B KUAKOCTH TEJO,
KO3(QQUIIMEHT TOJE3HOro  JEHUCTBHUSI  MPOCTBIX  MEXAaHU3MOB),  CIEOYs
OPEUIOKEHHON  MHCTPYKLUMHU: TIPU  BBIIOJHEHUH U3MEPEHHM coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UICKOMOM BEJIMYHHBI;
coONI0IaTh MpaBUiia TEXHUKU O€30MacCHOCTH Mpu paboTe ¢ JabopaTOPHBIM
000pynoBaHUEM;

YKa3bIBaTh MPUHUUIIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JMHAMOMETp, COOOILAOLIUECs COCybl, OapoMeTp, phblyar,
HOJBUKHBIA U HETOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEepU30BaTh MPUHUMUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB ¢ OMOPOM Ha UX ONMUCAHUS (B TOM YMCIIEC: MOJIIUITHUKH, YCTPOHUCTBO
BOJOIIPOBOJA, THJPABINYECKUNA IPECC, MAHOMETP, BBICOTOMEP, NOPIIHEBOMN
HAcoC, apeoMeTp), HCIONb3Yys 3HAHUS O CBOMCTBaX (PU3UUECKUX SIBICHUNA U
HeoOXouMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEPHl (HAXOAUTh HMH(OpPMALUI0O O MpPUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU ISl 0OECIICUCHUS
Oe3omacHOCTH TIpH OOpaIieHuu ¢ MpuOOpaMu U TEXHUYECKUMH yCTPONCTBAMU,
COXPAaHEHHUsI 3/0pPOBbS M COOJIIOJICHHS HOPM 3KOJOTHYECKOIO TIOBEICHUS B
OKPYKaroIIEH CPELE;

OCYLIECTBIISITh OTOOP UCTOYHUKOB MH(popMaru B UHTEpHETE B COOTBETCTBHUH C
3aJIaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAaHUU W IMyTEM
CPaBHEHHUS PA3NUYHBIX UCTOUYHUKOB BBIIEATH MH(OPMALINIO, KOTOpas SABIIAETCS
MPOTUBOPEUNBON UM MOXKET OBITh HEAOCTOBEPHOI;



UCIIOJIb30BaTh IMPU BBINOJHEHUHM YYEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO
TuTeEPaTypy (GU3MYECKOTO COACpIKaHUs, CIPABOYHBIE MAaTEpPHAIIbI, PECYPCHI CETU
WNutepHeT, BnageTh NpuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B PYTYIO;

co371aBaTh COOCTBEHHBIE KPATKUE MMCHbMEHHBIC M YCTHBIC COOOIIECHNUS HAa OCHOBE
2-3 WCTOYHUKOB HHpOpMalUU (PUIUYECKOTO COACpPKAHUA, B TOM YHUCIE
nyOJUYHO JIeNIaTh KpAaTKue COOOIEHHUsI O pe3yjbTaTaX MPOEKTOB WM YUeOHBIX
HCCIIEIOBAHNM, MPHU 3TOM TPAMOTHO MCIIOJIb30BaTh HW3YYEHHBI IMMOHSATUWHBIN
ammapart Kypca (GU3UKH, COTPOBOKIATh BRICTYIUICHHE MTPE3CHTAIINECH;

NpU  BBIMIOJHEHUM YYEOHBIX TIPOEKTOB U UCCIEAOBAHUU pacrpeneisiTh
00513aHHOCTH B TPYNIIE B COOTBETCTBUU C NTOCTABJICHHBIMHU 3a/1a4aMH, CICAUThH 32
BBITIOJIHEHUEM IUJIaHA JIEHCTBUI, aJleKBATHO OLICHUBATh COOCTBEHHBIA BKJIAJ B
NEATENbHOCTh TPYNNbI, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
YUYUTBHIBAsi MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenuss B 8 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCII0JIB30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMXKEHUE aTOMOB
M MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTANIMYECKHE U aMOp(HbIE
Tea, HACBILIEHHBIM M HEHACBIIEHHBIN Nap, BIaKHOCTh BO3/lyXa, TEMIIEpATypa,
BHYTPCHHSSI JHEPrus, TEIUIOBOM JBUIATEb, 3JIEMEHTAPHBIA 3JIEKTPUUYECKUAN
3apsAl, DJIEKTPUYECKOE II0JIe, IPOBOJHUKM M JHUAJIEKTPUKH, ITOCTOSIHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pasnuyaTh ABJICHUS (TEIJIOBOE PACIIUPEHHUE U CKATHUE, TEIIoNepeaya, TEMI0oBoe
paBHOBECHE, CMAauMBaHHWE, KalWJULSIPHBIE SIBJICHUS, HCHApeHHe, KOHJEHCALMS,
IUIaBJIEHUE, KpucTalu3auus (OTBEpAEBaHME), KHUIIEHHE, TeIulonepeaaya
(TerIonpPOBOIHOCTS, KOHBEKIHS, U3IIy4YECHHUE), NIEKTpHU3alns  Tell,
B3aUMOJICMCTBUE  3apsiiOB, JCHUCTBUA  JJEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JEWCTBHME MAarHUTHOTO TIOJSI Ha
IOPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs MHIYKIUS) IO ONHMCAHHUIO HX
XapaKTEPHbIX CBONCTB MW HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOLIUX JIaHHOE
¢dusnueckoe SBICHUE;

pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (DU3MUECKUX SIBICHUN B OKPYXKAIOIEM
MUpE, B TOM YUCle PU3NYECKUE SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSXKEHUE
Y KalWUISIPHBIE SIBJIIEHUS B IPUPOJIE, KPUCTAIUIBI B IpUpOE, n3ityueHre CollHIa,
3aMep3aHue BOAOEMOB, MOpPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHEera,
ANIEKTPUUECKUE SIBJIECHUS B aTrMocdepe, 3JIEKTPUUYECTBO KUBBIX OpPraHU3MOB,
MarHuTHOE 1oJjie 3eMJid, Apeid MoJIF0COB, pOJib MArHUTHOTO MOJS AJIA )KU3HU Ha
3emiie, TMOJISIPHOE CHUSIHHME, MPU 3TOM MEPEBOAUTH NPAKTUYECKYIO 3anady B
y4eOHYI0, BBICIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NIECKUX SBICHUI;
OMHUCHIBATh M3yUYEHHBIE CBONCTBA TeN M (PU3WYECKUE SBJICHUS, HCIOJIb3YS
¢u3nueckue BENMYMHBI (TeMIlepaTypa, BHYTPEHHSISI DJHEPrusi, KOJIUYECTBO



TEIUJIOThI, YJE€JIbHAas TEIUIOEMKOCTh BEUIECTBA, YJEJbHAas TEIUIOTA IUIABIECHUS,
yAelibHas TeIuioTa MapooOpa3oBaHusl, yJAeNbHAs TEIUIOTa CropaHus TOILIUBA,
KO3 QUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAs
BJIAKHOCTb BO3/YyXa, DJICKTPUYECKHM 3apsif, CHWJIA TOKa, 3JJIEKTPUYECKOE
HaIpsHKEHUE, COTPOTUBIIEHNE TPOBOJHUKA, YIEIBHOE COITPOTHUBIICHUE BEILIECTBA,
paboTa M MOIIHOCTh DJEKTPUYECKOrO TOKa), MPU ONHMCAHUM TPABUIBHO
TPaKTOBaTh (PU3MYECKHN CMBICT UCIHOJIb3YEMbIX BEJIUYUH, OOO3HAYCHHS U
€IMHULIBI (U3UYECKUX BEJIMYWH, HAXOAUTH (POPMYIIbI, CBSI3BIBAIOIIUE TAHHYIO
Gu3NYECKyI0 BEIMYUHY C APYTUMHU BEJIMUYMHAMHU, CTPOUTH IpaUKH HU3ydEeHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepHU30BaTh CBOMCTBA Teld, (U3HUYECKUE SBJICHUS U MPOIECChI, UCTIOIb3YS
OCHOBHBIE  ITOJIOXKEHHUS  MOJIEKYJIIPHO--KUHETUYECKOM TEOpUM  CTPOCHUS
BEILIECTBA, MPUHLMUII CYNEPHO3UIUU TOoJIeld (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsaa, 3akoH OMa [ yyacTka 1uenw, 3akoH Jxoyns—JIenna, 3akon
COXPAHEHHUSl SHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3alMCBIBATh €T0 MATEMATHYECKOE BBIPAKECHUE;

OOBSACHATH (PU3NYECKHUE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLH IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISAT
MPUYUHHO-CJIEICTBEHHBIE CBA3HU, CTPOUTHh OOBICHEHHE U3 1—2 JTOrMYECKUX [IaroB
c omopoi Ha 1-2 H3y4yeHHBIX CBOMCTBA (UINYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiaTh pacy€THbIE 3a/ayd B 2—3 JEHCTBUA, MCMOJIb3Ys 3aKOHBI U (DOpPMYIIbI,
CBA3BIBAIOIIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3a/layu
3aMMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEJOCTATOK JAHHBIX ISl PELICHUS
3a/lauu, BLIOMpATh 3aKOHBI W (POPMYJIbI, HEOOXOIUMBIE Uil €€ peIlIeHHUs,
IPOBOAUTH PACUEThI U CPAaBHUBATH MTOJTyYEHHOE 3HaUCHHE (PU3NUECKON BEITMUUHBI
C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh MPU NOMOIIU (HU3HUECKUX
METOJIOB, MCIOJIb3Ysl OIMCAaHUE HCCIECAOBAHUSA, BBIIEIATh MPOBEPAEMOE
MIPEAINOJIOKEHNE, OLIEHUBATh IPABUIILHOCTH MOPSAKA IPOBEACHUS UCCIIEIOBAHNUA,
JI€JaTh BBIBO/IBI;

IPOBOJUTH OMBITHI MO HAOTIOJEHUIO (PU3UYECKUX SABJICHUU WM (PU3NYECKUX
CBOMCTB TeJ (KamWJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JAaBJICHHUS BO3yXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH Tpollecca OCThIBAaHMS M HarpeBaHHUs Mpu
M3JIy4YeHUH OT LIBETa M3JIy4Yarolle (MOorIonjaronieil) nNoBEPXHOCTH, CKOPOCTb
UCHIApeHUs] BOJbI OT TEMIIEpaTypbl XUAKOCTH W IUIOMIAAM €€ IMOBEPXHOCTH,
ANIEKTPU3aLMA TEJl U B3aUMOJCHCTBUE AIEKTPUUECKUX 3apsi10B, B3aUMOCIHCTBIE
NOCTOSIHHBIX ~MArHMWTOB, BU3yaJW3allUsl MArHUTHBIX TIOJIEH TOCTOSIHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO IMOJS HA MPOBOJHHUK C TOKOM, CBOWMCTBa
ANIEKTPOMArHUTa,  CBOWCTBA  JJEKTPOJBHMraTeisi  IMOCTOSIHHOTO  TOKA):
bopMyIMpOBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS,, COOMpaTh YCTAaHOBKY U3



NPENJIOKEHHOTO0 000pYJOBaHUs, OINMCHIBATH XOJI OMNbITa U (HOPMYJIHUPOBATH
BBIBOJIBL;

BBITIOJIHATDh TMPSMbIE HU3MEPEHHUS TeMIIepaTypbl, OTHOCUTEIBHOW BIIAKHOCTHU
BO3/lyXa, CUJIbI TOKA, HAMPSHKEHUS C UCTIOJIB30BAHUEM AHAJIOTOBBIX MPUOOPOB U
JIaTYNKOB (PM3MUECKUX BEJIUYUH, CPABHUBATH PE3YJIbTAThl H3MEPEHUN C YUETOM
3aJ1aHHON a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTU OJJHOU (PM3HUECKON BEJIMUMHBI OT IPYTOi
C HCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH (3aBUCUMOCTb  COINPOTHBICHUS
MIPOBOJIHMKA OT €ro JUIMHBI, IUIOMAJAW IONEPEYHOrO0 CEYEHUS U YIEIbHOTO
CONPOTHUBJICHUS BEIIECTBA IPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOJHUK,
OT HaNpsPKEHUS Ha TMPOBOJHMKE, MCCIEIOBAHUE [IOCIIEI0BATEILHOTO U
[apajuleIbHOTO COEIUWHEHWI MPOBOJAHMKOB): IUIAHUPOBATh HCCIIEOBaHUE,
coOUpaTh YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIEAYs MPEIIOKEHHOMY IUIaHy,
(buUKCHUpOBaTh pe3yIbTaThI MOJYUYEHHOU 3aBUCUMOCTH B BUE TaOUIl U rpaduKoB,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEJOBAHMS;

OPOBOJNUTh  KOCBEHHbIE H3MEpeHus (u3Mueckux BeIW4YuH  (yZJesibHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJIEHHUE IMPOBOJHUKA, paboTa M MOIIHOCTH
ANIEKTPUYECKOr0 TOKA): INIAHUPOBATh U3MEPEHHUSI, COOUPATh SKCIEPUMEHTAIbHYIO
YCTAaHOBKY, Clenys MpeAJIOKEHHOWM HHCTPYKIHMH, M BBIUYUCIATH 3HAYEHUE
BEJTUYHNHBL;

coOMI0/IaTh TMpaBUiia TEXHUKUA O€30MacHOCTH TMpu paboTe ¢ JabopaTOpHBIM
000pyIOoBaHUEM;

XapaKTepU30BaTh MPHUHIIUIBI ACHCTBHUS M3yYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONMOPOW HA UX ONMHUCAaHUS (B TOM YHCIIE: CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETP, TapoBasi TypOMHa, aMIIEPMETP, BOIBTMETP, CUETUMK AIIEKTPUUECKON
SHEPTUH, HJIEKTPOOCBETUTENbHbBIE MPUOOPHI, HarpeBaTEIbHbIEC JIEKTPOIPUOOPHI
(mpumepsr), ANEKTPUUECKUE pe0XpaHUuTENH, ANEKTPOMATHUT,
ANEKTPOJBUTATENb TOCTOSSHHOTO TOKAa), MCIOJIb3ysl 3HAaHHUA O CBOWCTBAX
(bu3HUeCcKUX SBJICHUN U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI MO
CXeMaM M CXEMaTHYHbIM pUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMbl JJIEKTPUUYECKHX LIENeH C MOCIeq0BaTEeIbHBIM U
napajulebHBIM COEIMHEHUEM D3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAUYEHHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LIETNEH;

OPUBOAUTH MpUMEpHl (HAXOAUTh HMH(OpPMALUI0O O MpUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3UUECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU ISl 0OECIICUCHUS
0e3omacHOCTH TIpH OOpalieHuu ¢ NpUuOOpaMHu U TEXHUYECKUMH yCTPONCTBAMU,
COXPAaHEHHUsI 3/0pPOBbS M COOJIONECHUS HOPM 3KOJOTHYECKOIO TOBEICHUS B
OKPYXarUIen Cpee;



OCYULIECTBIISATh MOUCK UHPOpManuu Gpu3ndeckoro cojepkanus B utepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUN U MTyTEM CPABHEHUSI JOTIOJHUTEIbHBIX HCTOYHUKOB
BBIICNIATh MHPOPMALIUIO, KOTOpask SABJISIETCSI TPOTUBOPEUUBOU UIIU MOXKET OBITh
HEJIOCTOBEPHOM;

HCIIONIb30BaTh TMPH BBINOJHEHWH Y4YeOHBIX 3aJaHUil HAy4YHO--TIOMYJIAPHYIO
TuTeEPaTypy (GU3MYECKOTO COACpKaHUs, CIPABOYHBIE MAaTEpPHAIIbI, PECYPCHI CETU
WNutepHet, BrageTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(OpMAIUU U3 OJJHOW 3HAKOBOW CHCTEMBI B PYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U KPAaTKHE YCTHBIE COOOLIEHUs, 00001mas
UH(GOPMAIIMI0O U3 HECKOJBKUX HMCTOYHHUKOB (DM3MUYECKOTO COACpKAHHs, B TOM
YHCIie MyOJIMYHO NPECTABISATh PE3YIbTAThl TPOESKTHOM UM UCCIIEI0BATEIHCKON
JESTENIbHOCTH, TPU 3TOM TPAMOTHO HCHOJb30BaTh HM3YUYEHHBIM MOHSITUHHBIN
anmapart Kypca GU3HUKH, COMPOBOKIATH BHICTYIIIICHUE MPE3CHTAIUCH;

MIPH BBITIOJIHEHUHU YYEOHBIX MPOEKTOB U MCCIEAOBAHUN (DHU3HUECKUX MPOIIECCOB
pacnpenenarTb OO0s3aHHOCTH B TpYyNNE B COOTBETCTBUM C IOCTaBJICHHBIMU
3aJjladyaMM, CJIEIUTh 3a BBINOJHEHUEM IlJIaHa JEHCTBUI M KOPPEKTUPOBAThH €TO0,
aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIaJ B JACSITEIbHOCTb TPYIIIBL,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICUCTBUE, TPOSBISS TOTOBHOCTD
paspemniarb KOHMIUKTHI.

K xoniy oOyuenuss B 9 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITMXCSI YMEHUN:

WCIIONIb30BaTh TMOHSATHUS: CHCTEMa OTCYETa, MaTepHalibHAas TOYKA, TPACKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHWYECKOTO  JABIDKEHUs, Jedopmanus  (ympyras,
IUTAaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb U
Heperpy3Kku, IEHTP TAKECTH, aOCOIIOTHO TBEPOE TEIIO, HEHTP TSHKECTH TBEPIOTO
TEeJa, PaBHOBECHE, MEXaHWYECKHe KOJeOaHUs W BOJHBI, 3BYK, MHPPA3BYK U
YIBTPa3BYK, dJIEKTPOMArHUTHBIE BOJHBI, IIIKajda JIEKTPOMArHUTHBIX BOJH, CBET,
OIM30PYKOCTh U AATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUSI M TIOTJIOIICHNUS, aibda-,
0eTa- 1 raMMa-u3Iy4YeHHUs], U30TOIIbI, siIepHasi SJHEPTeTUKA;

pa3nuuaTh ABJIEHUS (paBHOMEpPHOE U HEPaBHOMEpPHOE MPSMOJIMHEHHOE
JIBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJUHEIHOE BUKEHUE, CBOOOIHOE MaJCHHE
TEJI, pPABHOMEPHOE JIBIKEHUE 110 OKPY>KHOCTH, B3aMOJICHCTBHIE TN, PEAKTUBHOE
IBWKCHHME, KoJeOaTellbHOE JIBIDKEHHE (3aTyXamllue U BBIHY)KIICHHBIC
Kosie0aHus), pe30HaHC, BOJIHOBOE JIBIKEHHE, OTPaXKEHHE 3BYKa, IPSIMOJIMHEHHOE
pacnpocTpaHEeHHe, OTpa)XCHHE W TPEJOMJICHHE CBETa, IOJIHOE BHYTpPEHHEE
OTpaK€HHE CBETa, pa3loKeHue Oeloro cBeTa B CHEKTP M CIIOKEHHUE
CHEKTPAJbHBIX I[BETOB, AWUCIIEPCHs CBETa, €CTECTBEHHAs PaJAHOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa U3My4YeHHUs) T1O ONHCAHHIO HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
(duznyeckoe sBICHUE;



pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KaIOIIEM
mupe (B TOM uwuclie (pU3nYecKue SIBJICHUS B MPUPOJE: MPUIUBBI U OTJIUBBI,
nBrkeHue TutaHeT COJMHEYHOW CHUCTEMBbI, PEaKTHMBHOE JBUIKEHHE HKUBBIX
OpPraHM3MOB, BOCHPUATHE 3BYKOB XKHUBOTHBIMH, 3€MIICTPSICEHHUE, CEHCMHUUYECKHE
BOJIHBI, IlyHaMH, X0, I[BETa TEJI, ONTHYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHIECKOE
JEUCTBUE BUJIUMOTO, YJIbTPapUOIETOBOIO M PEHTIEHOBCKOTO U3ITyUYECHUH,
€CTECTBEHHBIN paJMOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJUOAKTUBHOE
U3ITyYeHUE TPUPOJHBIX MUHEPAJIOB, JCUCTBHUE PAJAMOAKTUBHBIX HM3ITyYCHHHA Ha
OpraHM3M YEJIOBEKa), PU 3TOM MEPEBOIUTH NMPAKTUYECKYIO 3a/1auy B YUEOHYIO,
BBIJICIISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;
ONMKCHIBATh HM3YyYECHHbIE CBOMCTBA TeN U (DU3UYECKUE SIBIICHHUSA, HCIONb3YS
¢usznyeckue BeNUYMHBI (CpeHSsi W MTHOBEHHass CKOPOCTh Tela IpHu
HEPaBHOMEPHOM JIBIKEHUH, YCKOPEHHUE, TepeMeIleHue, Ty Th, yTI0Bas CKOPOCTh,
CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJla TSKECTH, YCKOPEHHE CBOOOTHOTO MajCHMS,
BEC Tejia, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHUYecKass paboTa U MOIIHOCTb,
NOTEHUUANbHAS JHEpPrUsl Tela, MOJHATOrO0 HaJ IOBEPXHOCTBIO 3EMIIH,
NOTEHUUAIbHASL DHEPIUsl CKATOM MPYXKUHBI, KUHETUYECKAash SHEPrus, IMOJIHas
MeXaHW4YeCcKas YHEPTHs, IEPHO U 4acTOTa KOJIeOaHuH, IJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTH CBETA, MOKa3aTellb MPEJIOMICHHUS CPEIbl), IPU
ONHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOIB3YEMBIX BEJIUYHH,
0003HaueHUA W E€IUHUIBI (DU3UYECKUX BEIIMYUH, HAXOIUTHb (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMINHY C APYTUMHU BETMIHHAMH, CTPOUTD
rpaduKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUHH;

XapaKTepu30BaTh CBOICTBA Tell, (pU3MUecKue SBICHHUS M MPOIECCHI, UCIONIb3Ys
3aKOH COXPaHEHUs DSHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII
CYNEpPHO3ULMHA CUJ, MPUHLIMI OTHOCUTENbHOCTH ['anunes, 3akoHsl HbloToHA,
3aKOH COXPAaHEHUs UMITYJIbCa, 3aKOHBI OTPAXEHUS U TIPETIOMIICHHS CBETA, 3aKOHBI
COXPaHEHUs 3apsIOBOTO U MAaCCOBOTO YMCEN MPH SACPHBIX PEAKLUAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MAaTEMaTUYECKOE
BBIpaXXCHHE;

OOBSACHATH (PU3NYECKHUE MPOLIECCHl U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii TPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUIMHHO--
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX IIaroB ¢ OMOPOH
Ha 2-3 W3Yy4YEHHBIX CBOMCTBA (U3UYECKUX SIBJICHHUM, (PU3NUYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemiath pacyéTHhIe 3a4aud (OMMparolIyMecs Ha CUCTeMy U3 2—3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE (U3MUYECKHE BEIMYUHBI: Ha
OCHOBE aHajM3a YCIOBHS 3aJa4yd 3aliChIBaTh KpPaTKOE YCIOBHUE, BBISBIATH
HEJOCTAIOUINe WM H30bITOYHBIE JAaHHbIE, BBHIOMpPATh 3aKOHBI U (POPMYJIBI,
HEOOXOUMBIE [Tl PELICHHs], TPOBOIUThH PACUETHI U OLICHUBATh PEaTUCTUYHOCTD
MOJIy4YeHHOT0 3HAaYeHUs (PU3HUECKOU BEJIMYUHBI,



pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOLIU (PU3HUECKUX
METOJIOB, MCIOJIb3ys OIUCAaHUE MCCIEIOBaHUS, BBIIEIATh MPOBEPSEMOE
IPEANoI0KEHNE, OLIEHUBATh MPABUILHOCTD MOPSIKA MPOBEACHUS UCCIIEIOBAHNUSA,
JIeIaTh BBIBOJIbI, HTHTEPIIPETUPOBATH PE3YJIHTATH HAOIOICHUIA U OTBITOB;
MPOBOJIUTH OMBITHI TIO HAOMIONCHUIO (U3WYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJ (M3y4eHHe BTOPOTo 3aKoHa HploTOHA, 3aKk0Ha COXpaHEHUs! SHEPTUH,
3aBUCUMOCTh TEpHoJia KOJeOaHUUW NPYKUHHOTO MAasTHHUKAa OT MAacchl rpys3a u
KECTKOCTU TPYKUHBI W HE3aBUCUMOCTh OT aMIUIATYABl MajblX KOJIeOaHUIA,
MPSIMOJIMHEHHOE PacTpOCTPaHEHHUE CBETA, Pa3jioKEHUE OEIoro cBeTa B CHEKTD,
M3Yy4YECHHE CBOMCTB M300pa)XKeHMs B MJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs
npeaMeTa B COOMparolied JuH3e, HaOMI0ACHUE CIUIOMIHBIX M JIMHEHYaThIX
CIEKTPOB HM3JYUYEHHUS): CAMOCTOSTEIbHO COOMpPaTh YCTAaHOBKY M3 U30BITOYHOTO
HaOopa o0OOpyIOBaHMS, ONUCHIBATH XOJ ONbITA UM €ro pe3yJbTaThl,
bopMyJIMpPOBATH BHIBOIHI;

IPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, OTIPEIEISIs CpeTHES
3HAUYCHHUE U3MEPSIeMOI BeIMYUHBI ((POKYCHOE pacCTOSIHUE COOMPAIOIICH JTUH3BI),
000CHOBBIBaThH BBIOOP criocoOa u3MepeHus (M3MEPUTEIHHOTO MPUOopa);
MPOBOJIUTh  HWCCIEAOBAaHUE  3aBUCUMOCTEH  (PU3WYECKWX  BEIMYUH  C
WCITOJIb30BAaHUEM TIPSIMBIX W3MEPEHUU (3aBHCHMOCTHh ITyTH OT BPEMEHHU TpHU
PaBHOYCKOPEHHOM JIBHKEHUHM 0€3 HayajdbHOM CKOPOCTH, MEpHoJa KoyieOaHuU
MaTEMaTUYECKOTO0 MasTHHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja OTpPaKCHHS
CBETa OT yrja MaJeHUs M yria MpeoOMIICHUs OT yTia MajeHHs): TUIAHUPOBAThH
HCCIIEIOBaHKE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (DMKCUPOBATH PE3yJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIIMYMH B BHJI€ TAOJNHIl U TpapUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHBIC M3MEPEHUsI (PU3NYECKUX BEIUYUH (CPEAHSISI CKOPOCTh U
YCKOpEHHE TeNla MPH PaBHOYCKOPEHHOM [BIKEHUH, YCKOPEHHE CBOOOTHOTO
MajgeHus, JKECTKOCTb TPYXKUHBI, KOAXDPHUIMEHT TPEHUS  CKOJIBKCHUS,
MeXaHW4eckass paboTa ¥ MOIIHOCTh, 4YacToTa M TEPHOJ  KoJieOaHUM
MaTEeMaTUYeCKOr0 W MPYXHHHOTO MasiTHUKOB, ONTHYECKas cujia coOuparormen
JUH3BI, PATUOAKTUBHBIN  (OH): IJIAHUPOBATh  HW3MEPEHHs, COOHMpaTh
OKCIICPUMCHTAJILHYI0  YCTAHOBKY ¥ BBINOJHATH  WU3MEPCHHUS,  CIACAyS
NPEIJI0KCHHON WHCTPYKIIMH, BEIYUCIIATH 3HAUYCHNE BEIMYUHBI U aHAJTU3UPOBATh
MOJTyYCHHBIC PE3YIBTATHI C YUETOM 33JJaHHOU IMOTPEITHOCTH H3MEPEHU;
coOmo/IaTh TMpaBuUjiia TEXHUKHA O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

pasmuyaTh ~ OCHOBHBIC  TPU3HAKKM  M3YYEHHBIX  (U3MYECKUX  MOJCIICH:
MaTepualibHasi TOYKa, a0COIOTHO TBEPAOE TEI0, TOUCUHBI HCTOYHUK CBETA, Iy,
TOHKas TMH3a, TUIaHETapHAst MOJIENIh aTOMa, HyKJIOHHASI MOJIEJIh aTOMHOTO SI7IPa;
XapaKTEPHU30BaTh MPUHIUIIBI JIEHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpPOW Ha WX OMHUCAHMS (B TOM 4YHUCIE: CHUIAOMETP, JATUUKHU



MOJIOKEHHUSI, PACCTOSIHUS W YCKOPEHHMS, pPaKeTa, HXOJIOT, OYKH, IEPUCKOII,
doToamnmapaT, ONTHYECKUE CBETOBOJIbI, CIEKTPOCKOI, JIO3UMETp, Kamepa
Bunbcona), wucnosb3yss 3HaHMS O CBOMCTBaX (U3MYECKUX SBICHUU U
HE00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH HU3YUYEHHBIX TEXHUYECKHX
YCTPONCTB, W3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX IPOILIECCOB MpHU
penieHn y4eOHO--MPaKTUYECKUX 3a/lay, ONTHYECKUE CXEMBbI JUIsl MOCTPOCHUS
M300paKeHU B TJIOCKOM 3€pKajie U cOOUparoniei JTMH3E;

MPUBOANTH NPHUMEPHI (HAXOAUTh HHMOPMALMIO O MNPUMEPAX) MPAKTUUECKOTO
MCIOJIb30BaHUsl (PM3MUYECKUX 3HAHUM B MOBCEAHEBHOW KU3HU JJIs1 OOECIICUeHUs
0e3omacHOCTH TIpU OOpalieHuu ¢ MpuOOpaMu U TEXHUYECKUMH YCTPONCTBAMU,
COXPAaHEHHUsI 3/0pOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOIO IOBEICHUS B
OKPYXaroUIEn Cpee;

OCYLIECTBIATh MOMCK HMH(OpManuu (usudyeckoro coaepxanusi B MHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIUPYSI TOMCKOBBIHN 3alIpOC, HAXOAUTD ITyTH ONPEACIICHUS
JOCTOBEPHOCTH MOJYyUYEHHOW MH(pOpMAlMU Ha OCHOBE MMEIOUIMXCSA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh IMPU BBIIOJHEHUH YYEOHBIX 3aJlaHUi Hay4YHO--TIOMYJISIPHYIO
TUTEPATypy (PU3MUECKOTO COACPKAHUs, CIPABOYHBIE MAaTE€pPHAIIbI, PECYPChI CETU
WuTepHer, Biaaerh NpuéMamMu KOHCHEKTHUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIMK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MH(}OpMaUKU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJAEPKAHUS, ITyOTUYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHON WM UCCIEN0BATENbCKONU JEATEIbHOCTH,
IIpU O3TOM TPaMOTHO MCIIOJB30BaTh M3YYCHHBIM IOHATUMHBIA amnmapar
U3y4aeMoro paszena (pU3MKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3eHTALUEn ¢
y4ETOM OCOOEHHOCTEHN ay/IUTOPUH CBEPCTHUKOB.
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Konrpoabnbsie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
H3HKa - Hayka O Hpupole https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 du3nYecKUe BeITUYNHBI 2 1
https://m.edso00.ru/7f416194
bubnunorexa LIOK
1.3 EcrecTBeHHOHA i METOJI ITO3HA 2 1
TOCTREHHONAYTHRIM METOR HOSHARMA https://m.edso0.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CtpocHue BelecTBa 1
TPOCHHC BELIECTR https://m.edso0.ru/7f416194
99 JIBr>KeHMEe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
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bubnunoreka LIOK

32 Huepuits, Macca, MI0THOCTS 4 1 https://m.eds00.ru/7f416194
bu6nmorexa [IOK
33 Cua. Bt cin 14 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUIAKOCTEH M ra30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYyKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
5.2 IT 5 1
POCTBIC MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgea 1. TermioBble iBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gea 4. CBeToBbI€ ABJIEHUSA
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 7 1
53 FICPHBIC peaKiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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