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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 10 ¢u3MKe Ha ypPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs COCTaBJieHA Ha OCHOBE
HOJIOXKEHUH M TpeOOBaHMH K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeiabHOMN
nporpammel, npeactaBieHHbIX B @I'OC 00O, a Ttakxke ¢ yd€toMm deaepaibHOi paboyelt mporpamMmbl
BocnuTanus u Konuenmuu npenoaBanus yaeoHoro npeamera «duzukay.

Conepxanue mporpamMmbl 1Mo (U3MKE HANPABICHO Ha (POPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaIOUIMXCSl U OpraHU3aLMI0 U3yYeHUs (PU3UKHU Ha JesTeIbHOCTHON OcHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamera B peanusanuu TpeboBanmii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METANPEAMETHBIM pe3ysbTaTaM OOydeHHUs, a TaKKEe MEXIPEAMETHbBIE CBSI3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00ILEro 00pa3oBaHMUS.

[Tporpamma 1o ¢usmke ycTaHaBIMBAeT paclipeielleHne yueOHOro Marepuana 1o rojam ooydeHus (1o
KJlaccaM), IpeyiaraeT NpUMepHYIo MOCIe10BaTeNbHOCTh U3yUEHHUs] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS
IPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yYarOIMXCsl.

[Tporpamma no ¢pusuke pa3paboTaHa ¢ LIEIbI0 OKa3aHUSI METOIUYECKOM MOMOIIY YUUTEIO B CO3JaHUH
paboueil mporpamMmsl 0 y4eOHOMY MpeIMETY.

dusmka ABISIETCS CUCTEMO0OPa3yOLUM /ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX IPEAMETOB, TOCKOJIbKY
(u3nyecKue 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBJICHUM, H3yYaeMbIX XUMUEH, OnoJIoruen, acTpoHOMHUEN
U (usnyeckoil reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHO-HAYyYHYIO KapTUHY MHpPa, TMPEIOCTABISET
HauOosiee sicHble OOpa3lbl NPUMEHEHUS HAyyHOIO METOJla IO3HaHMs, TO €CTh Croco0a MOJydYeHHs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OpHa 3 TIaBHBIX 33134 (PU3MYECKOrO 0O0pa3oBaHHUS B CTPYKType OOIIero oOpa3oBaHUs COCTOUT B
(OpMHUPOBAHNHU ECTECTBEHHO-HAYYHON I'PAaMOTHOCTH U MHTEpEca K HayKe y 00ydaroluxcs.

N3yuenne ¢pu3nku Ha 6a30BOM ypOBHE IPEIIIOaraeT OBJaJCHUE CIEIYIOIMMH KOMIETEHTHOCTIMH,
XapaKTEepU3yIOUIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTD:

® HAay4HO OOBSCHSTH SIBICHUS;

® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

e MHTEPNPETUPOBATh JaHHBIE U HCIOJIb30BaTh HAY4YHBIE JOKA3aTENbCTBA JUIS IOJYYEHUS
BBIBOJIOB.

Ilenu n3ydeHus (HU3MKM Ha ypoBHE OCHOBHOTo oOmiero obpa3oBaHus ompeneneHsl B Konuenmmu
npenoiaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoit denepanun,
pean3yIoluX OCHOBHBIE 00111€00pa3oBaTeNIbHbIE IPOTrpaMMbl, YTBEpXKIEHHOW pemeHueM Komnerun
MunucrepcrBa npocserienus Poccuiickoit @enepanuu (mporokoi ot 3 aekadps 2019 r. Ne [TK-48H).

Henu nzyyenus pU3NKH:

e npuoOpeTeHHe HHTEepeca M CTPEeMJICHHsS OOy4aroluXxcs K HaydHOMY M3yUEHHUIO MPHUPOIbI,

pa3BUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BHUTHE MPEJCTaBICHUA O HAyYHOM METOJe MO3HaHUSA U (OPMUPOBAHHE HUCCIIEIOBATEIHCKOTO
OTHOLIEHHUSI K OKPY’KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHUS MaTEpUU U
(byH1aMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBaHue MNpeAcTaBIeHUN O posird (GU3UKH JUIsl Pa3BUTUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;

® pa3BHUTHE NPEJCTaBICHUNA O BO3MOXHBIX cepax Oyayuiedl mpodeccHoHanbHOU AeAaTeIbHOCTH,
CBSI3aHHOM C (M3UKOH, MOATOTOBKA K JlajbHeeMy 00y4eHHIO B 3TOM HAlpaBJICHUH.

Joctuxenne 3TUX Iesed mporpammbl 1o (U3MKE Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
o0ecreynBaeTcs perieHneM CaeIyomuX 3aAay:



e npuoOpeTeHHe 3HaHUKH O JAUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHEe YMEHHI ONHUCHIBATH U OOBACHATH (PU3NYCCKUE SIBICHUS C HUCIOJIb30BAHUEM
MOJTyYEHHBIX 3HAHUM;
® OCBOCHHE METOJOB pPEIICHHS MPOCTEUININX pPAaCUYETHBIX 3aJad C HCIOJIb30BaHHWEM (DU3MYECKHUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1aY;
® pa3BUTHE YMECHHU HAOIOJATh MPUPOHBIC SBJICHUS U BBIMOIHITH OMBITHI, JJA0OpATOPHBIC PAaOOTHI
Y DKCIIEPUMEHTATBHBIE UCCIICIOBAHUS C HCIIOIH30BAHHEM U3MEPUTENIBHBIX TPHUOOPOB;
e OCBOcHHE MPUEMOB padOTHI ¢ HH(POpMaNHel PU3NIECKOTO COAEepIKAHMSI, BKITIOYast HHPOPMAITUIO O
COBPEMEHHBIX JOCTHKCHUSX (DU3UKH, aHATH3 ¥ KPUTHICCKOE OIICHHUBAHUE WH()OPMAIINY;
® 3HAKOMCTBO cO cdepamu TPO(HECCUOHATHLHOM IEATEIBHOCTH, CBS3aHHBIMA C (U3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU HA JTOCTIKEHUSIX (PU3MUECKON HAYKH.
Ha u3ydenune ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHMs OTBOJIUTCS
238 vacoB: B 7 ki1acce — 68 yacoB (2 yaca B Hezelto), B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kitacce —
102 gaca (3 gaca B HEZIEIIO).

[Ipennaraemerii B mporpamme 1o (U3MKE TMEpeYeHb JAaO0OpaTOpPHBIX paboOT W OMBITOB HOCHT
PEKOMEH/IaTeNIbHBIA XapakTep, YYUTeNlb JeNIaeT BbIOOp HpPOBEAEHUS JIaOOPaTOPHBIX pabOT U OIBITOB C
yu4€TOM HMHJIUBUAYAIBHBIX OCOOCHHOCTEH OOy4YaroLIMXCs, CHUCKAa SKCIEPUMEHTAJIbHBIX 3aaHuUH,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO IK3aMeHa 1o (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®Pusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o mnpupone. fBneHus npuponabl. PuU3MUECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuyMHbL. M3mepenue Qusnueckux BenuuuH. Dusnueckue IpUOOPBIL.
[TorpemHocTs H3MepeHui. MexayHapoHasi CHCTEMA €IMHHIL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH M3Y4alOT MPHPOIy. ECTeCTBEHHO-HAyUHBIH METOA
NO3HAHUS: HAONIOAEHNE, NTOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIABMIKEHHE T'MIIOTE3, 3KCIEPHUMEHT I10

MIPOBEPKE THUIIOTE3, OOBSCHEHHE HaOmogaemMoro sBieHUs. OnucaHue QU3NYECKUX SBICHUU C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M IU(POBBHIM
puoOpOM.

Jlabopamopuwvie padbomot u onvimol.

OmnpeneneHne MEeHbI JSICHUS KAl H3MEPHUTEIHLHOTO MPUOOpa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MabIX TEl.

AR .

W3mepenne TtemrepaTypbl MNpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA INAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHbIe CBeIeHUS] O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILLECTBA.

JBukenne uactuin BemecTBa. CBs3b CKOPOCTM JIBJKEHUS YacTHI[ C TEMIIEpaTypou.
BbpoyHnoBckoe nBwxkenue, auddys3us. BzaummonedcTBue YacTHIl BEIIECTBA: NPHUTSDKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATUTMUYECKUX )
Ten. B3auMoCBsA3b MeXay CBONCTBAMH BELIECTB B pa3HBIX AarperatHbIX COCTOSHMSIX M HX
ATOMHO-MOJIEKYJIIpHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

Hemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO ABHKEHHS.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSDKEHUEM FITM OTTAIKHBAHUEM YaCTHI]
BELIECTBA.

Jlabopamopusie pabomul u onvimot.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBuskeHue U B3aUMO/IeiCTBUE TeJl.

Mexannueckoe aBukeHHe. PaBHOMepHOe M HepaBHOMepHoe jaBrkeHue. Ckopoctb. CpenHss
CKOPOCTh MPU HEPAaBHOMEPHOM JIBHKEHUU. PacuéTt myTu u BpeMeHu ABMKEHUS.



SIBnenue uHepuuu. 3aKOH MHEpLMH. B3anMopelicTBue Tel Kak NpUYMHA U3MEHEHUsl CKOPOCTU
IBUKEHMS Tel. Macca kak Mepa MHEpTHOCTH Tena. I[lnoTtHocth BemiectBa. CBs3p IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BEILIECTBA.

Cuna Kak xapakTepucTuKa B3aumozehcTBus Ten. Cuia ynpyroctd v 3akoH ['yka. M3mepenue
CWJIBI C IOMOILBIO JTUHAMOMETpa. fIBleHHE TATOTEeHUs M cuia TspkecTu. Cuina TSKECTH Ha JPYTrux
wianerax. Bec Tema. Hesecomocth. CrokeHHME CHJ, HAIpPaBJIEHHBIX II0 OJHOM IpPSAMOM.
PaBuopelictBytomas cwi. Cuna tpeHus. TpeHue CKOJbXKEeHUSI U TPEHHE MOKOosA. TpeHue B MpUupojae U
TEXHUKE.

Hemoncmpayuu.
Habumronenne MexaHN4ecKoro IBUKEHUS Tela.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habntoienue siBjeHUsI UHEPIIUH.
Habmtoienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMOM.
Jlabopamopuwvie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO MABIKEHHS (LIapUKa B KHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHHs OpyCcKa WM INapuKa MO0 HAKIOHHOM
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MJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.

4. OmubITl, JEMOHCTPHUPYIOIINE 3aBHCUMOCTh pacTsDKeHUs (aedopmamnuu) Nmpy>KHHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tela U
XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEM.

Pasnen 4. /laBjienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBIIICHHS W yBEIWYCHHS JaBieHus. [[aBmenue raza. 3aBUCHUMOCTH
nMaBjieHus raza oT o0wéma, TemmepaTypsl. [lepemaya naBrneHusi TBEPABIMU TENaMH, KUIAKOCTSIMH H
razamu. 3akoH [lackans. [TneBMaTudyeckue MaluHbl. 3aBUCUMOCTD JIaBIICHUS KUIKOCTH OT TITyOWHBI.
IMunpocratuueckuii mapanokce. CooOmaromuecs cocyabl. I uapaBnuyeckie MeXaHU3MBbI.

AtMocdepa 3emnn u atmMochepHoe AaBieHue. [ [puunHsbl cyniecTBOBaHUS BO3AYLUIHOW 000I0UYKU
3emnu. Omeir Toppuuernu. M3mepeHue aTMOCpEpHOTO HaBICHUS. 3aBUCUMOCTH aTMOC(HEPHOTO
JTaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s uamepeHus: atMochepHOro AaBICHUS.

JelicTBHE )KUIKOCTHU U Ta3a Ha MOTPYXEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa) cuia.
3akon Apxumena. [TnaBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronirecs: CoCy/Ibl.
I'mppaBauyeckuit mpecc.
[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAIIKUBAIOIICH CHJIBI OT 00bEMa TMOTPY)KEHHOM dYacTH Tela |
MJIOTHOCTH KHUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.
VcnoBue muaBaHus Te: IUIABaHUE WIM TOTPYXEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TIOTHOCTEHN TeJa U KUJIKOCTH.
Jlabopamopnwvie padbomot u onvimel.
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1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHON B JKUIKOCTh
4acTH Tela.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, TMOTPYKEHHOE B
KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI, JACHCTBYIOLIEH Ha TEIo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThbl, JEMOHCTPUPYIOIUE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NMOrpyXKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM M OIpelelIeHue €€
IPy30I0ABEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanuveckast pabota. MOIIHOCTb.

[TpocThie MexaHM3MBI: pbluar, OJOK, HakKJIOHHas IUIOCKOCTb. [IpaBmio paBHOBecHs phluara.
[Ipumenenue npaBuiaa paBHOBecUs pblyara K 0J0Ky. «3o1o0Toe npaBuiao» mexanuku. KITJ[ mpoctbix
MexaHu3MoB. IIpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprust. Kunernueckas u noreHuuanbHas sHeprus. IIpespamenue onHoro suaa
MEXaHUYECKOM dHEPruu B APYyroil. 3aKOH COXpaHEHUs IHEPIHH B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBWKEHUHM Tejla II0
TOPU30HTAILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycaoBUH paBHOBECHS pbluara.

3. WUsmepenue KITJI Hak1OHHOM MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS! MEXaHUYECKOU SHEPTHUH.

8 KUIACC

Pasnen 6. TenioBblie siBJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KMHETHUYECKOW TEOpHH CTPOCHHS BeliecTBa. Macca u
pasmepbl  aroMOB M MoOJeKyJd.  ONbITBl,  MOATBEPKAAIOIIME  OCHOBHBIE  TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mognenu TBEPAOTO, XUAKOTO W Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraminyeckue u
amopdubie Tenma. OObsICHEHHWE CBOMCTB Ta3oB, JKHAKOCTEW W TBEPIBIX TEJI HAa OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYECKON Teopun. CMaurBaHWE U KaWUIAPHBIC SIBJICHUS. TEIMI0BOE paclIupeHne
U CXKaTHe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO ABUKEHUS 4acTHL. BHyTpeHHss
sueprusi. CriocoObl M3MEHEHHUsI BHYTPEHHEH SHEPIruM: TEIUIonepeaada u coBepiieHne padoTel. Bumb
TETIOTIEPEIavuy: TEIIONPOBOHOCTh, KOHBEKITHS, U3ITyICHHE.

KonnuecTBo TemnoTel. YjaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHME TeIIOBOro OanaHca. [lmaBneHume ¥ OTBepAEBaHHE KPUCTALTUYECKUX
BEIIECTB. Y IeNbHAas TeroTa TuiaBienus. [lapooOpa3zoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYnenbHas Terora mnapooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHHS OT aTMochepHOro
JIABJICHUSI.

BnaxnocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntumner paboTsl TernoBbix Asuratenei KI1J] remmoBoro neurarens. TeniaoBbie IBUTaTeId U
3alllMTa OKPYKaroUeh Cpeibl.



3aK0oH COXpaHEHUs U IPEBPAILIEHUs SHEPTUU B TEIJIOBBIX IPOLIECCaX.
Hemoncmpayuu.
Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Hab6mronenue nuddysun.
HabGmronenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUH.
Haburonenune TemioBoro paciivpeHus Ted.
V3MmeHeHune AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunsl Temuonepenayn.
OxnaxaeHre Ipu COBEPUICHUN PaOOTHI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10 CpaBHeHHE TEIUNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
11. HaOroneHue KAIEHUS.
12. HaGnroieHue mocTOsSTHCTBA TEMITEPATYPhI ITPH TUIABIICHHH.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopuwvie padbomot u onvimol.
OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.
OnbIThI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnpIThI 10 HAOJIOEHUIO TEIIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TEl.
Omnpenenenue JaBlIeHUs BO3lyXa B OaJUIOHE IINPUIIA.
OnBITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTH JaBIEHUS BO3JIyXa OT €ro o0béMa Hu
HarpeBaHUs WM OXJIKICHHUS.
6. IlpoBepka TrHUIOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.
7. HaGmronenue u3MeHEHHs] BHYTPEHHEH SHEpPrHH Tella B pe3ysbTare Tervionepenadn u
paboThl BHEIITHUX CHII.
8. HccnenoBanue siBICHHS TETNIOOOMEHA TPU CMEIIMBAHUH XOJIOTHON M TOPSTUEi BOIBI.
9. OmpeneneHue KOIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW TMpU TEIIIOOOMEHE C
HarpeTbIM METaJNIMYECKUM IIUIHHAPOM.
10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca HCIapeHHs.
12. Onpenenenrie OTHOCUTENBHOMN BIKHOCTH BO3TyXa.
13. Omnpenenenuie yAensHOM TEIIOTHI MJIaBICHUS JIbA.

Pa3zjnen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanus Ten. J[Ba pojaa 3lEKTpUUYECKUX 3apsioB. BzaumopeicTBue 3apsyK€HHBIX Tell.
3akoH Kynona (3aBUCUMOCTBH CHJIbI B3aUMOJEMCTBUSL 3apsKEHHBIX TENl OT BEJIMYMHBI 3apsioB U
pPacCTOSTHUS MEXKTy TEIaMH).

Onektpuueckoe mone. Hanpsok€HHocTh a3nekTpuueckoro moisd. [lpuHmmn cyneprno3unun
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHBIM 3JeKTpuueckuil 3apsaa. CtpoeHue atroma.
[IpoBOAHUKY U AUAIIEKTPUKHU. 3AKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

DONEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOr0 TOKA. ICTOUHUKH MTOCTOSHHOTO
ToKa. JIeHCTBUS 3JIEKTPUYECKOro TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKUIl TOK B
KUJKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DnekTpuieckoe HanpsbkeHue. COnpoTUBIIEHUE MPOBOAHUKA.
VnaenpHOE€ compoTHBICHHE BemiecTBa. 3akoH Owma s yuyactka mnernw. [lociemoBarenbHoe U
napajyieIbHOE COEUHEHNE TPOBOIHUKOB.

N>R LDE
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Pabora u MoUIHOCTH 3neKkTpuyeckoro Toka. 3akoH Jlxoyms—JIeHna. DnekTpuueckue HenHu |
MOTPEOUTENHN SIEKTPUUECKOM 3Heprun B ObITy. KOopoTKoe 3aMbIKaHUE.

[TocTostHHBIE MarHUThl. B3anmonelicTBre NOCTOSSHHBIX MArHUTOB. MarHuTHoe 1oje. MaruutHoe
nosie 3eMJid M €ro 3Ha4eHue i KU3HU Ha 3emuie. OnbIT IpcTena. MarHuTHOE MoJie 3JIEKTPUYECKOro
Toka. [I[puMeHeHne 3J1eKTpOMaruHuToB B TEXHUKE. JelicTBHE MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTATENIb TOCTOSSHHOTO ToKa. lMcrosnb3oBaHUWe BJIEKTPOJBHUraTeiaeii B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazes.  SIBieHUE  2JIEKTPOMAarHUTHOM  uHAyKIuu.  [IpaBuno  Jlenma.
Onektporenepatop. CrnocoObl MOTYYEHHUS  AJIEKTPUYECKOM DSHEPrUd. DIEKTPOCTAHIMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.
DJIeKTpHU3anus Tell.
JIBa poJia aEeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIEeKTPOCTATUYECKAsT MHIYKIIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MogenupoBaHue CUIIOBBIX JTUHUHI 3JIEKTPUUECKOTO MOJIS.
M cToYHMKY TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DJIIEKTPUUYECKUI TOK B )KHIKOCTH.
. "a30BbIii pa3psm.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUYECKOro HalpsXKEHUsI BOJIbTMETPOM.
. Peocrar u marazuH COpOTUBIIEHUN.
. BzanmopeicTBre MOCTOSIHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOXKHOCTH pa3/CJICHUsI MTOJIIOCOB MarHuTa.
. MopenvpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHoe moJje Toka. DJIeKTPOMAarHur.
. lelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATENb MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS IEKTPOMATHUTHON MHAYKIUH.
. Onbrter @apagest.
. 3aBUCUMOCTH HaIpaBJICHUSI HHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopusie pabomul u onvimot.
OMNBITHI 110 HAOTIOACHUIO JIEKTPU3AIIUN TE HHAYKIIUEH U P COMPUKOCHOBEHHH.
WccnenoBanue nelCTBUS JIEKTPHUUECKOTO OIS HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSIHHOTO TOKA.
W3mepenue v peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryampoBaHue HaMPSHKEHUSI.
WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHHS
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pE3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUUECKOTO  COMPOTHBIICHUS
MPOBOJAHMKA OT €r0 JUTMHBI, IUIOIIA N MONEPEYHOro CEYeHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHUS HANpPSDKEHUH NOpPU IOCIENOBATEIbHOM COEIUHEHUHU
JIByX PE3UCTOPOB.



9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH MAPaUICIbHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. Ompenenenne MOITHOCTH JIEKTPHUECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

12. VccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, WIYIIETO Yepe3 JIAMITOYKY, OT HAIpsDKEHHS
Ha Heu.

13. Onpenenenne KIIJl narpeBaress.

14. ViccnenoBaHne MarHUTHOTO B3aUMOAEHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. I3y4yeHne MarHUTHOTO TIOJIS IIOCTOSIHHBIX MAarHUTOB IIPU WX OOBEIMHEHUH W
pa3lelIeHHH.

16. MccnenoBanue ACWCTBUS SICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOCHCTBUS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAaIlpaBJICHUS TOKA B KaTYyIIIKE.

18. M3yuenue neliCTBHUS MarHUTHOTO TOJISl HA IIPOBOJTHHUK C TOKOM.

19. KoncTpyupoBaHue U u3y4eHrue padboThl SJICKTPOIBUTATEISL.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITEl 10 MCCIIEJOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM HMHIYKIMH: HCCIIEOBaHHE
W3MEHEHHI 3HAUCHUS ¥ HAIIPaBICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpen 8. Mexannueckue siBJICHHUA.

Mexannueckoe naBuxkeHue. MarepuanbHas Touka. Cucrema orcdyéra. OTHOCHUTENBHOCTH
MEXaHUYECKOTO  JBW)KEHMS. PaBHOMepHOoe  mnpsMonuHeniHOoe — aBukeHue.  HepaBHoMepHOe
npsIMOJIMHENHOE ABMKeHue. CpellHss U MTHOBEHHAsi CKOPOCTb Teja NP HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMosnHeiiHoe nBuxkeHue. CBoOonHoe mnajneHue. OnbIThI
lanunes.

PaBHOMepHOE nBUXKEHHME IO OKpPYKHOCTH. [lepuon u yactora obpamienus. JIuneliHas u yriioBas
cKkopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Herootona. Tperuit 3akoH Herotona. IIpuHnmn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIBXKEHHS, CHJIa TPEHHS TMOKOS,
Jpyrue BAJbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHME CBOOOAHOrO majeHus. JBuxeHue
raneT Bokpyr CousHua. [IepBas kocmuueckast ckopocTs. HeBECOMOCTh M EpETpy3KH.

PaBHoBecue marepuanbHON TOUKH. AOCONMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Wmnynec Tena. M3menenne wummnynbca. Mmmynsc cuibl. 3akoH COXpaHEHMsI HMITYJIbCA.
PeaktuBHOE NBUKEHUE.

Mexannyeckasi pabota 1 MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHusi. CBs3b SHEPruu
u pabotel. [loTeHnManpHas SHEprus Teja, MOTHSATOTO HaJ MOBEPXHOCTHIO 3emud. [loTeHuuanbHas
JHeprus ckaTtol npyxuHbl. Kunernueckas sHeprus. TeopemMa O KHHETMUYECKOW 3HEPTUU. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU JHEPIUH.

Hemoncmpayuu.
1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
2. CpaBHeHHE MYTEH W TPAaeKTOPUH ABMXKEHHSI OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJl OTCUETA.
3. H3mepeHne CKOPOCTH M yCKOPEHUS PSIMOJIMHEHHOTO TBUYKECHUSI.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.
5. HaGmionenue nBHXEHHUS Tea 10 OKPYKHOCTH.

&



Habmionenne MexaHHUECKUX SABJICHHUN, TPOUCXOIAINX B cucTteMe oTcuéra «Tenexkay
npu € paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBHCHUMOCTb YCKOPEHHMS TeJIa OT MacChl TeJla U IEHCTBYIOLICH Ha HETO CHUJIBL.
HaOnroneHnue paBeHCcTBa CUII IIPU B3aUMOJEHCTBUY TEJ.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKCHUH.

. Ilepenada umirysbca pyu B3aUMOJEHCTBUU TEIL.

. IIpeoGpa3zoBanust SHEPrUK IPU B3aUMOJCHCTBUN TE.

. CoxpaHeHune UMITyJIbca IIPU HEYTIIPYTOM B3aUMOJICHCTBUN.

. CoxpaHeHue nMIyJjbca Ipyu abCOIIOTHO YIPYroM B3auUMOJEHCTBUY.

. HabnroieHue peakTHBHOTO IBUKEHUS.

. CoxpaHeHNe MEXaHUYECKON IHEPTUU ITPU CBOOOTHOM IMAJICHUM.

. CoxpaHeHre MEXaHMYECKON PHEPIUH NP IBHYKEHUH TeJa M0, IeHCTBUEM TIPY>KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1.

o

10.

11.

KoncTpynpoBanue Tpakrta Jyisi pasrOHa M JAJIbHEWILIET0 PAaBHOMEPHOIO JBHKEHUS
IapuKa Ujin TCICIKKU.

OnpeneneHue cpefaHel CKOPOCTH CKOJIbKEHHsS Opycka MM JBM)KEHHUS ILIapUKa IO
HaKJIOHHOH IIJIOCKOCTH.

Omnpenenenne yCKOpEHHs Tella NMPH PaBHOYCKOPEHHOM JIBIXKCHHH TI0 HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITYyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIDKCHHHU 0€3
HavyaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TNPHU PABHOYCKOPEHHOM JABUKEHUM 0€3 HauvaabHOM
CKOpPOCTH IIYTH OTHOCATCA KaK pPan HEUETHBIX 4YuCceil, TO COOTBCTCTBYIOIIHC
IPOMEXYTKH BPEMEHH OJJHHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAalbHOIO
TIaBIICHNUS.

Omnpenenenne korpuueHTa TPEHUS CKOJIbKECHHUSL.

Onpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHMM Teja IO
FOpI/I3OHTaJ'II>HOI\/’I ITOBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YNPYrOCTH TNPH MOABEME Ipy3a C HMCHOIB30BAaHHEM
HEMOABMKHOTO U TMOABUKHOTO OJIOKOB.

N3yueHne 3aKoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHud U BOJIHBI.
Konebarenbnoe paBuxeHue. OCHOBHBIE XapaKTEPUCTHKW KOJIEOaHWA: TEpUOJA, dYacToTa,
aMIuIMTyAa. MaremaTH4ecKuii M Py KHUHHBIN MasTHUKU. [IpeBpaliieHne sHeprun npu KojaedareTbHOM

JABHKCHUH.

3aryxatomue KkoyieOaHus. BeiHykneHHble KojeOanus. Pe3onanc. MexaHuuyeckne BOJHBI.
CBolicTBa MexaHW4YeCKUX BOJH. [IpomonbHble M TOnepeyHble BOJHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4eckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.
3Byk. [’ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. THPa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

ok wnNE

Hab6nronenue xonebanuii Ten moa JeHCTBUEM CHITBI TSDKECTH W CHJTBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habnronenne BIHY X /I€HHBIX KOeOaHui 1 pe3oHaHca.

PacmipocTpaneHre poA0IbHBIX | MTOTICPEYHBIX BOJTH (HA MOJICIH).

Habmo1eHne 3aBUCHMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.



Jlabopamopusie pabomsl u onvinol.
1.
2.
3.

7.
Pazgen 10. djieKTpOMAarHuTHOE 1MOJIE M DJIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIC BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
IMxana QJICKTPOMArdMTHBIX BOJIH. Hcnoap3oBanue OJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBSI3H.

OmnpezneneHue 4acTOTHI U MEpHOA KOIeOaHUH MaTeMaTHUYECKOro MasiTHUKA.
OnpezneneHue 4acToThl U MepHoa KoneOaHUH IPyKUHHOIO MasiTHUKA.

HccnenoBanue 3aBHCUMOCTU IepHoja KojeOaHUH IMOJBELIEHHOIN0 K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanne 3aBUCHMOCTH TepHOJa KOJEOaHUN MPYKUHHOTO MAasiTHUKA OT MAacChl
rpysa.

[TpoBepka HE3aBUCHMMOCTH IepHoja KOJeOaHUH rpy3a, MOABELIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITEl, JEMOHCTPHPYIOIIME 3aBUCUMOCTh Iepuoja KoJIeOaHWH NPy KMHHOTO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaJAEeHUs.

DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoaHOBBIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBa CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. U3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbI€ sIBJICHUS.

JlyueBas mozens cBeta. Mcrounuku cBeta. [IpsMonnHeliHOe pacipoCTpaHeHUe CBETa. 3aTMEHUs

Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBeta. 3akoH mpeinomieHusi cBeta. llolHOE BHYTpeHHEe OTpaKeHHE CBeETa.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox mydeit B nmuH3ze. OnTrueckas cuctema QoTtoarinapara, MUKPOCKOIA M TEJIeCKOIa.
['na3 xak ontuyeckas cucrema. binm3opyKocTs U JalbHO30PKOCTb.

Pasznoxxenue Oemoro cera B crektp. OmbiTel HbtoToHa. CrokeHHE CIEKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

WooNoaR~WDE

[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.

OtpaxkeHue cBera.

[TomyueHnue n300pa>keHUil B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xon syuelt B coOuparomiei JuHse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakxeHU ¢ TOMOILBIO JIUH3.

[Tpuniun neiictBus doroarnmnapara, MUKPOCKONA U TEIECKOIA.

10. Mopnens riasa.

11. Paznokenue 06emoro cBeTa B CIIEKTP.

12. Tlony4yenune 0enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomul u onvimot.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.
N3ydeHne xapakTepuCTUK M300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBaHue 3aBUCMMOCTH YIJIa NMPETIOMIICHHUS CBETOBOTO JIyda OT yIJia MaJeHHs Ha
IPaHULIE «BO31YyX—CTEKIIO».



[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpITHl IO BOCIPHSTHIO I[BETA MPEIMETOB TPU MX HAOIIOJCHUHM Yepe3 I[BETOBBIC

No gk

GUIBTPHL.
Pa3znea 12. KBaHTOBLIE SIBJICHUA.

Onbitel Pesepdopna m miranerapnas monens aroma. Mojens aroma bopa. HMcmyckanue wu
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTbie CIIEKTPHI.

PapgnoaktuBHOCTh. Anb(da-, 6eta- u ramma-uznyuyerus. CtpoeHue aToMHoro siapa. HyknonHas
MOJZENIb aToMHOTo siapa. M3oronsl. PagnoakTuBHble npeBpamenusd. Ilepuon momypacnaga aTOMHBIX
sep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apslOBOTO M MAaCCOBOTO YHUCEN. OHEPrUsl CBA3U
aTOMHBIX sgep. Cs3p Maccel U 3Heprud. Peakuuu cuHTe3a m aeneHus saep. Mcrounuku sHeprun
CouHua u 3BE31.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3JIy4YE€HUN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CHeKTpbl U3JIy4eHHUs U TIOTJIOIIECHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CrnexTp BogOpoO/Ia.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuéTturka HOHU3UPYIOLMX U3ITy4YEHUI.

Peructpanus uznyyeHus: NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuwvie padbomut u onvimol.
1. HaOnroneHue CIUIOMIHBIX M IMHEHYATBIX CIIEKTPOB U3Ty4YEHUS.
2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPrMM YacTHIBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO QOHA.
IToBTOpHTEIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IAIOIINN MOJYJIb NpPEAHA3HAYeH JUIsl CUCTEeMATH3allM M 000O0LIeHHS
IPEIMETHOTO COJAEPKAHUS U OMNbITa JEATEIbHOCTH, MPUOOPETEHHOTO NMPU H3YyUYEHUU BCETO Kypca
¢u3MKM, a TakXke JUIsl MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY MO (U3UKE s
o0yyaromuxcs, BBIOPaBIINX 3TOT yUe€OHBII MpeIMeT.

ITpu u3yueHUM NaHHOTO MOZYJS PEaTU3yIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI I€ATEIbHOCTH, HA
OCHOBE KOTOPBIX 00€CIEeUMBACTCSl JOCTHXKEHHE IPEIMETHBIX W METANpeIMETHBIX IUIaHMPYEMBbIX
pe3ynbTatoB O0yueHus, (QOpMHUpPYETCS €CTeCTBEHHOHAy4Has TIPAMOTHOCTh: OCBOEHHE HayYHBIX
METO/I0B UCCIICIOBAaHU SIBICHUIN MPUPOBl U TEXHUKH, OBJIa/ICHUE YMEHUSIMU OOBACHATH (PU3UUECKUE
SIBIICHUS, TPUMEHsIS IIOJyYEHHBbIE 3HAHMS, pelarb 3a7Jadyd, B TOM 4YHCIE KAaueCTBEHHBIE U

ok wnkE

OKCIICPUMCHTAJIBHBIC.

[IpuHIMIIIAaNBHO AEATENBHOCTHBINM XapakTep AAHHOTO pa3fena peanu3yercs 3a CYET TOro, 4TO
oOyyaromuyecs BHIIOIHSIIOT 3a/JaHHsl, B KOTOPBIX UM IIpe/Iaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHWH pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBICHHS B
OKPY’KaOIIEeH MPUPOJIE U TOBCEHEBHOM KU3HH;

HCIIOJIB30BaTh HAYYHBIC MCTOAbLI HCCICAOBAHHA (1)PI31/I‘-IGCKI/IX ﬂBHCHI/If/i, B TOM 4YuUCJIE IJIA
IIPOBEPKU TUIIOTE3 U IOJYYEHUsI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4HbIE€ OCHOBBI HanOoJsee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHI, Hanmpumep,
IMPAKTUYCCKOr'0 MCIIOJIBb30BaHUSA PA3JIMYHBIX HCTOYHHKOB DHCPIrU HAa OCHOBC 3aKOHA MPCBpAlICHUA U
COXPAHEHHUS BCEX U3BECTHBIX BUA0B YHEPTUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INTPOI'PAMMBLI IO ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

N3yyenne Qpu3nku Ha ypoBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs HAIPABIEHO Ha JOCTH)KEHUE

JIMYHOCTHBIX, METAIIPCAMETHBIX U IPEAMCTHBIX O6p330BaTeJ'IBHBIX PE3yJIbTATOB.

B pesynbrare u3ydeHnus GU3MKU Ha yPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHus y 00ydaronerocs

OyayT c)OpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yJIbTAThI B YACTH:

1) mnaTprMoTHYeCKOro BOCIIUTAHUSA:

- MPOSIBJICHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKOW (pusmueckoit
HaAyKU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUAM POCCUNCKUX YUEHBIX--(DU3HKOB;

2) rpa:kIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K QKTMBHOMY YYAacCTHIO B OOCYXXKJIEHHM OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM MTPUMECHEHUEM JTOCTHKCHHUI (DU3HKY;

- 0CO3HAaHHE BAJXHOCTU MOPAJIBHO--3THYECKUX IIPUHIIUAIIOB B I€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

- BOCHPHUATHE 3CTETHYECKMX KayecTB (pU3MuecKoil HayKu: e€ TapMOHHYHOTO IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMA:

- OCO3HAHUE IIEHHOCTH (PM3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMs MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIIOLIEH KYIbTYPbI;

- pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITENIbHOCTH;

5) dpopmupoBaHusi KyJbTypbl 310POBbS U IMOIHOHAJIBHOI0 0JIATONIOJIYYMS:

- OCO3HaHHE LEHHOCTH 0€30I1acHOro oOpasa >KU3HHM B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE,
BaXHOCTU TPaBHJI 0E€30MACHOTO MOBEJIEHHUsI HA TPAHCIOPTE, HA JOPOrax, C ANEKTPUUYECKUM U
TEIUJIOBBIM 00OPY/IOBaHUEM B IOMAIIHUX YCIOBUSX;

- chopmupoBaHHOCTH HaBBIKA pedIEKCHH, MMPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TaKOTO Ke
npaBa y JIpyroro 4ejioBeKa;

6) TPyA0BOro BOCIIMTAHUS:

- aKTUBHOE ydYacTHe B PEHICHHH MPAKTUYeCKUX 3aJay (B paMKax ceMbH, 0OpazoBaTENbHOMN
OpraHM3aIy, Topoia, Kpasi) TEXHOJIOTHYECKOH U COLMaIbHOW HANpPaBIEHHOCTH, TPEOYIOMUX B
TOM YHCIIe U (PU3UIECKUX 3HAHU,

- HHTEpEC K MPAKTUYECKOMY H3yUeHHI0 podeccui, CBI3aHHbIX C (PU3UKOM;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

- OpUEHTAIUs Ha MpUMEHEeHNe (PU3NYeCKUX 3HAHUMN I PEeIIeHUs 3a7]a4 B 00JIaCTH OKpY KaroIei
cpenbl, TUIAHUPOBAHMS MOCTYNKOB M OLIEHKH MX BO3MOKHBIX MOCIEIACTBUN JUIsI OKpYyXKarollen
Cpensbl;

- OCO3HaHME INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM U MyTeH UX pelieHus;

8) axanTanum K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOH CPebl:

- MTOTpeOHOCTh BO B3aMMOJCHCTBUM TPHU BHITIOJTHEHUH UCCIICTOBAHUA M MPOEKTOB (hHU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO JEATEIbHOCTD;

- OTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHMIA, B TOM 4Uucie (GOpMyIUpOBAThH HIEH, TOHSATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

- 0CO3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;



® - [UJAHWPOBAHHUE CBOETO PA3BHUTHS B IPHOOPETCHUN HOBBIX (DM3UUECKUX 3HAHU;

® - CTPEMJICHHE aHaJU3MPOBATh M BBIABISITH B3aUMOCBS3U MPUPOJIBI, OOIIECTBA U YKOHOMHKH, B
TOM YHCJIC C UCITOJIb30BaHUEM (PU3NUYECKUX 3HAHU;

® - OIICHKA CBOUX JICHCTBUN C YUETOM BIUSHUS Ha OKPYIKAIOIIYIO CPETy, BOSMOXKHBIX TJI00aJIbHBIX
IOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs nporpaMMbl o PU3MKE Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOydatomierocsi  OynyT  chOpMUpOBaHBI  MeTalpeAMeTHbIe  PpPe3yJbTaTbl, BKIIOYAIOLINE
M03HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC ICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
NEHCTBUS, PETYJISITUBHBIE YHUBEPCALHBIC YUeOHBIC CHCTBUS.

ITo3HaBaTe/IbHBIE yHHBepCcAIbHbIE y4eOHbIe AeiicTBUS

ba3oBble Jlornyeckue AeiCTBHA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

e YCTaHABIUBATh CYIIECTBCHHbIN NpU3HAK KiIacCU(UKALMU, OCHOBAaHUSA i 0O0OOIIeHus u
CpaBHEHUS,

® BBIABIATH 3aKOHOMEPHOCTH UM NPOTHBOPEUYMs B paccMaTpuBaeMbIX (akTax, HaHHBIX MU
HAOJIOACHUAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSM;

® BBIABIATH IPUUMHHO--CIIEICTBEHHbIE CBSA3M MPHU W3YUYEHUHM (PU3MUECKUX SBJICHUN U MPOLECCOB,
JIEJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JENYKTUBHBIX U MHIYKTUBHBIX YMO3AaK/IFOUEHNN, BBIIBUTATh
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJIMYNH;

® CaMOCTOSITEIbHO BBIOMpaATh CHOCOO pemieHus y4deOHOW (HU3MYecKo 3agauu  (CpaBHEHHE
HECKOJIbKUX BapMaHTOB PELICHHUs, BBIOOp Hambosiee MOAXOJAIIEr0 C yUYETOM CaMOCTOSTENIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBHA!

®  HCIIOJIB30BATh BOIIPOCHI KAK MCCIEA0BATEIbCKUI MHCTPYMEHT MTO3HAHMS;

® [IPOBOJUTH [0 CAMOCTOSITEIbHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOXHBIA (U3HuecKuit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3UYECKOTO SIBJICHMUS,

® OIEHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMalMIO, TOJYYEHHYIO B XOJe
HCCIIEA0BAHUS WIM SKCIIEPUMEHTA;

® CaMOCTOATENBbHO (hOpMYIUpPOBaTh OOOOIIEHHS M BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOTIO
HaOJI0/IeHUs, OTBITA, UCCIIEOBAHNS;

® [IPOTHO3UPOBATh BO3MOXHOE JaJlbHEHIIee pa3BUTHE (U3UYECKHX IPOLIECCOB, a TaKXKe
BBIIBUTATh MPEINONI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:

® [IPUMEHSTH Pa3IMYHbIE METOJIbl, MHCTPYMEHTHI U 3aIpPOCHI NIPH MOKCKE U 0TOOpe MHPOPMALUU
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHOM yueOHol pusnueckoii 3aauu;

® aHaJIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALIMIO PA3TUYHBIX BUIOB U
¢bopmM npencTaBieHus;

® CaMOCTOSITENIBHO  BBIOMpaTh ONTHUMalbHYI0 (QopMy TMpeAcTaBiIeHHs HHPOpMAIMH U
WUTIOCTPUPOBATh pelllaeMble 3a/laui HECIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOH rpadukoit u
AX KOMOMHAIASIMH.



KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

B X0/€ OOCYXIeHHS y4eOHOro MaTepuasa, pe3yJbTaToB JIA0OPATOPHBIX PabOT U MPOCKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KAaeMOM TeMbl M BBICKAa3bIBaTh WICH, HAIlCIIEHHBIC HA
pelIeHHe 3a]au U Moep)KaHue O1aroxenaTeIbHOCTH OOLICHNUS;

COIOCTABJIATh CBOM CYXICHHUS C CY)XKICHHSIMH JPYTUX YYaCTHHUKOB JHAajora, oOHapy>KUBaTh
pa3IM4ME U CXOJICTBO MO3ULIMIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABISATh PE3YJIbTAThl BBIMOJIHEHHOTO (U3UYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCIICIOBAHMSI, IPOCKTA);

MOHUMAaTh M WCIOJNB30BaTh MPEUMYIIECTBA KOMAHJIHOM WM WHAWBUIAYAIBHOW pabOTHI IpH
peleHIH KOHKPETHON (PU3NYECKOi MPOoOIIeMbl;

MPUHUMATh EJIN COBMECTHOM JESITEILHOCTH, OPTaHU30BBIBATh JICHCTBUS 1O €€ JOCTHIKCHUIO:
pactpeneNiaTh PO, 0OCYXIaTh MPOIECCHl M PEe3ylbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

BBIIIOJIHATh CBOK 4acTh pabOThl, JOCTHras KadeCTBEHHOIO pe3yJbTara [0 CBOEMY
HAIPABJICHUIO U KOOPJIMHUPYS CBOU JCUCTBUS C APYTUMH WICHAMHA KOMaH/IbI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSAM, CaMOCTOSTEIHLHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryJIﬂTI/IBHbIe YHuBEpPCAJIbHLIC y‘leﬁl—[l)le JeHCTBUSA

Camoopranmszaums:

BBISIBIIATE MIPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TPEOYIOIUX [UIS peIIeHUs
(bu3NYeCcKUX 3HAHU;

OpPUEHTHPOBATHCS B PA3NIMYHBIX MOAXOJAAX MPHUHITHUS pelleHud (MHAMBHIyaJbHOE, IPUHATHE
pelIeHus B rpynie, NpUHITHE PEeIlIeHUi TpyNIo);

CaMOCTOSITENIbHO ~ COCTaBJISATh aJTOPUTM  pelleHHus (QU3MYecKoW 3aJaud WM IUIaHa
UCCIIEIOBaHUsI € Y4YETOM MMEIOIIMUXCS PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEIIaracMble BAPUAHTHI PEIICHU;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyallUH U IpeJyIaraTh IUIaH €€ N3MEHEHNUS,

OOBSACHATh MNPUYMHBI JIOCTUKEHUS (HEJOCTHIKEHHS) pE3yJbTaTOB JESTENbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHUS (UIUIECKOTO
WCCIIEIOBaHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIMXCS CHUTYyaIHil,
YCTQHOBJICHHBIX OLTMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJbTAaTa LIEIH U YCIOBUIM;

CTaBUThH ceOs Ha MECTO JPYroro yesloBeKa B XOJ€ CIOpa WM JTUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

MPU3HABATH CBOE MPAaBO Ha OUIMOKY MPH pelieHnH (PU3NYECKHUX 3a7a4 WIK B YTBEPKJICHHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPABO JAPYToOro.

MHNPEAMETHBIE PE3YJbTATHBI



K xonmy oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE IOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSl YMEHU:

UCTOJb30BATh TMOHATHA: (U3NYECKHE M XHUMHYECKHE SBJICHUS, HAOIIOJCHHE, SKCIICPUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemlecTBa (TBEpHOE, KMIKOE, TIa3000pa3sHOE), MEXaHHYECKOe [BH)KEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPAeKTOpHs, pPABHOAEHCTBYIOLIAas cuia, Jedopmanus
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAIONINECS COCYIbI;

paznmuyath sBieHUS (auddys3us, TEmIoBoe MABIKEHHE YACTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE IBM)KEHME, MHEPLIMS, B3aUMOJCHCTBUE TEJ, PaBHOBECUE TBEPIBIX
TEJ C 3aKpEIUIEHHON OChbIO BpallleHHUs, Neperadya AaBJIeHUs TBEPABIMU TEIaMM, KUJIKOCTSIMHU U
ra3amMu, arMoc(epHoe AaBlICHME, IUIaBaHWE TeJl, MPEBPALICHUS MEXaHUYECKOM 3HEepruu) o
ONHMCAaHUIO HUX XapaKTEePHbIX CBOICTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIMX JaHHOE
¢busnveckoe siBICHUE;

pacrno3HaBaTh IMPOSIBICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUM B OKPY’KAIOUIEM MHpE, B TOM
grcae (U3NYECKUe SBICHHUS B NPUPOAE: NMPUMEPHI IBMKCHHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOM M HEXHMBOW NpUpOJE, AEHCTBUE CHJIbBI TPEHUS B NPUPOJAE M TEXHHUKE, BIIMSHUE
aTMOC(EepHOro JIaBJICHUsI Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, pblYaru B Telle 4YelloBeKa, NMpHU
3TOM MEPEeBOJUTH MPAKTUYECKYIO 3ajjauyy B YyueOHYI0, BBLIAEIATH CYIIECTBEHHBbIE CBOWCTBA
(npu3HaKM) pU3NUECKUX SIBICHUIA;

OINMCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PHU3UYECKUE SIBICHHS, HCIONb3Yys (U3UIECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa yIpyTOCTH, CUjla TSKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tena, KUAKOCTH,
rasa), BHITAJIKUBAIONIAs CHJIA, MEXaHUYecKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KOA(QQHUIMEHT MOJIE3HOro JAEHCTBHS MEXaHU3MOB, KMHETHYECKass U MOTEHIUAJIbHAs SHEPrus),
P ONHUCAHUM MPaBWIBHO TPAKTOBaTh (U3NYECKUH CMBICI HCIOJIb3YEMBIX BEJIMYMH, HX
0003Ha4YEeHUS U €IUHUIBI (GU3NYECKUX BEIUYMH, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOLINE TAHHYIO
(Gu3MYecKy0 BEIUYMHY C JAPYTMMH BEITMUYMHAMM, CTPOUTH IpauKy U3yUYEHHBIX 3aBHCHUMOCTEH
(GU3NYECKUX BEJTUYNH;

XapaKkTepu30BaTh CBOWCTBA Tei, (U3NYECKUE SBICHHMS M IPOLIECCHl, HCHOJIB3Ys IMpaBuUia
CIIOKEHMsI CHJI (BJIOJIb OJHOM MpsiMOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0J10Ka), «30JI0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKON
SHEpPIruM, MpH H3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBACHATh (U3NYECKUE SIBJIEHMSI, MPOLIECCHl U CBOICTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull TPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATh IPUUYUHHO--CIIEICTBEHHBIE
CBSI3H, CTPOUTH 00bSICHEHUE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoil Ha 1-2 W3y4yeHHBIX CBOMCTBA
(bU3UYeCKUX SBICHUH, GPU3HMUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7aud B 1—2 AeHCTBUS, MCHOIB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE
¢u3nyecKkre BENMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS 33/Jayd 3alMChIBaTh KPaTKOE YCIIOBUE,
MOJICTABIATH (PU3NUECKUE BEIUYMHBI B (POPMYJIIBI U IPOBOJIUTH PACUEThl, HAXOIUTh CIIPAaBOYHbBIE
JaHHble, HEOOXOAMMBbIE ISl pELIeHUs 3a/ad, OLCHMBATh PEATUCTUYHOCTh MOJYYEHHOU
(hbU3UIECKON BEITMYHHBI,

pacrno3HaBaTh IpPOOJIEMBbI, KOTOPbIE MOKHO DPELIUTh HpPU MOMOIIM (PU3MYECKHX METO/IOB, B
ONMCAaHUU HCCIIEOBAHUS BBLIEIATH MPOBEpsieMOe MPEIooKeHne (TUIOoTe3y), pa3ianyaTh U
MHTEPIPETUPOBATH MOTYYESHHBIN pe3yibTaT, HAXOJAUTh OMMOKU B XOJE€ ONBITA, J€JIaTh BHIBOIBI
I10 €ro pe3yJibTaTaMm;



IIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUHA WM (PU3HMUECKUX CBOICTB Tem:
(bopMynIMpoBaTh MPOBEPSEMbIC MPEINOIOKEHHU, COOUpaTh YCTAHOBKY W3 HPEJIOKEHHOIO
000pyI0BaHUS, 3aIUCHIBAT XO/1 OBITA U (JOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATE TIPSIMBIE HM3MEPEHHsI PACCTOSHHUS, BpPEMEHM, MacChl Tela, 00b&Ma, CHIB U
TEMIIEpPaTyphl C MCIOJIb30BAaHHEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YUETOM 33aJaHHON a0COTIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IIPOBOJIUTh MHCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT Jpyroil c
HCII0JIb30BAHUEM IIPSIMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBUXKYILErOCs Tela OT
BPEMEHHU J[IBUKEHUs Tella, CWIbl TPEHHUS CKOJBXKEHHUS OT Beca Teja, KadecTBa 00paboTKu
IIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CWJIBI TPEHHs OT ILIOLIAAN CONPUKOCHOBEHHMS TEJI, CHUJIBI
YIPYTOCTH OT YJUTMHEHUs MPYKUHBI, BBITAIKUBAIONMIEH CHIIBI OT 00BbEMa MOTrpy>KEHHON yacTu
TeJla ¥ OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejia, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEeJO, YCIOBHM IUIABaHUs TeJ, YCIOBUM paBHOBECHs pbluara u OJOKOB),
y4acTBOBaTh B IUIAHUPOBAaHUM Y4YeOHOrO HCCIEA0BaHMs, COOMpaTh YCTAaHOBKY M BBINOJIHATH
U3MEpEeHus, Cclieysd MpeAJIOKEHHOMY IUIaHy, (DUKCUpPOBaTb pEe3yJlbTaThl MOJYyYEHHOMU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJAC NPEIJIOKEHHBIX TaOMUIl W TrpaduKoB, [ENaTh
BBIBOJIBI 110 PE3yJIbTaTaM HUCCIIECIOBaHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIUYMH (TJIOTHOCTh BEIIECTBA >KUJIKOCTU U
TBEPAOrO TeNa, CUla TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JEUCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJO, KOA(P(PHUIIMESHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CJIEIysl MPEJIOKEHHON HMHCTPYKIMM: MPU BBINOJIHEHUH H3MEPEHHIl coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE UCKOMOM BEIHUYNHBI,

co0Jro1aTh MpaBUiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIal0IIMECs COCY/Ibl, OapoMeTp, phlyar, MOABHKHBIN M HEMOJBUKHBIN OJIOK,
HAaKJIOHHA MJIOCKOCTB;

XapaKTepu30BaTh NPUHLMIBI JEHCTBUA H3Y4YEHHBIX NMPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMopoil Ha UX oOmucaHud (B TOM UHCNE: TOALIMIIHUKH, YCTPOWCTBO BOJONPOBOAA,
THJIPABINYECKUN Mpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp), HCIOJNb3ys
3HaHHWA O CBOWCTBAaXx (U3NYECKUX SBJIEHUH M HEOOXOAMMble (U3NYECKHE 3aKOHBbl U
3aKOHOMEPHOCTH;

IPUBOANUTH MpPUMEPHI (HAXOIUTh MH(MOPMALMIO O MpUMEpax) MPAKTHUYECKOI'O HCIOIb30BAHUS
¢u3nYecKux 3HaHUN B MIOBCEIHEBHON KU3HM Ul o0ecrieyeHns 6e30MacHOCTH MPH 00pallieH!H ¢
npubopaMM M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbSI U COONIOIEHHS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKpPY KaIOIIEH cpefe;

OCYIIECTBIISAITH OTOOP MCTOYHUKOB HMH(popmanuu B VHTepHeTe B COOTBETCTBHUU C 3a/JaHHBIM
MOMCKOBBIM 3allPpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U TMyTEM CpaBHEHMS pa3IMYHBIX
HCTOYHUKOB BBIJENATh MH(POPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBOU HIIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCMOJb30BaTh IPHU BBIINOJHEHUM YUYEOHBIX 3aJaHUi HAy4HO--TIOMYJISIPHYIO JIUTEPATypy
(Gu3NYEeCKOro CcoJepKaHMs, CIpaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHHs HH(GOpMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKHE TIHChMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBe 2—3
MCTOYHUKOB MH(pOpMaluu (HU3HUECKOTO COJIEp)KaHus, B TOM YHUCIE MyOJUYHO JeNlaTh KpaTKue



COOOIIEHUsI O pe3ysibTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHUN, MPU STOM TPaAMOTHO
UCTIOJIb30BATh M3YYEHHBIH MOHATUHWHBINA anmapaT Kypca (U3MKH, COMPOBOXKIATH BHICTYIICHHE
MPE3EHTALNEN;
P BBITIOJIHEHUH YYeOHBIX MPOEKTOB U MCCIENOBAaHUI pacnpeenaTh 00A3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJayaMH, CJICAUTh 3a BBIIOJHEHHUEM IIJJaHA JICWCTBUH,
aJIeckBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYMIbl, BbICTPAUBATh
KOMMYHHKAaTHUBHOC B3aHMOIIeI>'ICTBI/I€, YUUThIBasA MHCHHUC OKPYIKAIOIIUX.

K xoHmy oOyuyenus B 8 Kiacce mIpeIMETHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE IOJKHBI

OTpakaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHI:

HCIIOJIb30BaTh MOHATHUA: Macca U pa3Mephl MOJIEKYJI, TEIJIOBOE IBMKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTAUIMYECKHE M aMop(dHble Tena, HACBILEHHBIM U
HEHACBILICHHBIA I1ap, BIAXXHOCTb BO3JyXa, TEMIIEpAaTypa, BHYTPEHHSS DSHEPrus, TEIJIOBOM
JIBUTATEIb, O3JEMEHTAPHBIA AJIEKTPUYECKUN 3apsifl, 3JIEKTPUYECKOE I10JIe, MPOBOJHUKH U
JUBJIEKTPUKHU, IIOCTOSIHHBIHN 3JIEKTPUYECKUN TOK, MarHUTHOE TI0JI€;

pa3nuyath ABJICHMS (TEIJIOBOE paCIIMPEHUE M cKaTue, Tersolepeaaya, TeIoBOe paBHOBECHE,
CMauMBaHUE, KalWJUIPHBIEC SIBJIICHUS, UCHApEHUE, KOHACHCAlLUA, IUIaBJI€HUE, KPUCTAIUIM3aUs
(oTBepAeBaHKE), KHUIIEHHE, TeIvionepeaadya (TEmIoNpOBOJAHOCTb, KOHBEKIMS, H3JIyuyeHHe),
NIEKTpU3alMsl TeJl, B3aUMOJCHCTBUE 3apsAloB, IEHCTBUSA JJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBUE MAarHUTOB, JIEHCTBUE MAarHUTHOIO IOJSI HA MPOBOJHHUK C TOKOM,
AJIEKTPOMAarHuTHasE MHIYKIUS) 1O ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOIUX JaHHOE (PU3HYECKOE SIBIICHUE;

pacrio3HaBaTh IPOSBICHUE HM3YUYEHHBIX (U3UYECKUX SBJICHUH B OKpY’KAIOIIEM MHpE, B TOM
yucie pU3nYecKue ABJICHHUs B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE U KallWJUIPHBIC SIBICHUS B
IpUPOJIe, KPUCTAJUIBI B MpUpoje, nznydenue ConHIa, 3aMep3aHue BOJI0OEMOB, MOPCKHUE OpHU3BI,
o0Opa3oBaHH€e pOChI, TYMaHa, UHEsI, CHETa, 3JIEKTPUUYECKUE SBJICHUS B aTMochepe, dJeKTPUUECTBO
KUBBIX OpraHM3MOB, MarHUTHOE ToJe 3eMJH, Apei( MOIIOCOB, POJb MATHUTHOTO MOJS IS
KHU3HU Ha 3emJie, MOJISIPHOE CUSTHHE, IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBICHUMN;

ONMCHIBATh M3yUEHHBIE CBOMCTBAa Tel U (U3UYECKHE SBICHUS, HCIONb3Ys (QU3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEIII0EMKOCTh
BEIIECTBA, YJeJIbHas TEIJIOTa IUIaBJICHUS, YJAEIbHAas TEIuloTa MNapooOpa3oBaHUs, YyAelbHas
TEIUIOTa CrOpaHUs TOIJIMBA, KOI((UIMEHT TMOJE3HOro JEHCTBUA TEIUIOBOW MAIIWHBI,
OTHOCHUTENIbHAS BIAXKHOCTb BO3JyXa, DJJEKTPUUECKUH 3apsl, CHJIA TOKa, D3JIEKTPHUYECKOe
HanpspKeHUE, CONPOTHUBIICHHE NPOBOJHMKA, YJIENbHOE CONpPOTUBIEHHE BellecTBa, paboTra U
MOIIHOCTh 3JIEKTPUYECKOTO TOKa), MPU OMHCAHUU MPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICIT
UCIOJIb3YEMBIX BEIMYMH, 0003HAYCHUSI U eIMHUIIBI (PU3HUUECKUX BEIUYMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TIpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBIEHUS W IPOLECCHI, HCIOIb3Yysl OCHOBHBIC
MOJIOKEHHUST ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOCHMSI  BEUIeCTBa,  IPUHIIMII
CYTNEpHO3UINH T0JIeil (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma Juist
ydacTka 1eny, 3akoH J[xoyns—JIenna, 3akoH coXxpaHeHHsI SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMAaTHUECKOE BBIPAKEHUE;

OOBSACHATh (PU3WYECKHE IMPOLIECChl U CBOWCTBA TEN, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYyallHi
IIPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTePa: BBIABIATh NPUUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH



00BsCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (DU3MUYECKUX
SABJICHHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7aud B 2—3 JEUCTBUS, MCIOIB3YsS 3aKOHBI M (POPMYIIbI, CBSI3BIBAIOLIHE
¢u3nveckue BEIMYMHBI: HAa OCHOBE aHAIM3a YCIIOBHS 33Jayd 3alUCHIBATh KPAaTKOE YCIOBHE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JUId pELIeHHs 3aJayd, BbIOUpATh 3aKOHbI U (QOPMYJIBI,
HEoOXoAuMBIe Ui €€ pelleHusi, MPOBOAUTh PAcy€Thl U CPAaBHUBATh IOJIYYEHHOE 3HAa4YEeHUE
(u3M4eCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPH TOMOIIM (U3UYECKHX METOIOB,
UCIIOJIb3Ysl OIIMCAHUE HCCIICOBAHMs, BBLICISATH IIPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
MPAaBUIILHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBAHUS, 1€71aTh BHIBOBI;

IIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(KanWJuUIApHBIE SBIICHHS, 3aBHCHUMOCTb JaBJCHHS BO3/AyXa OT €ro o0b&Ma, TeMmIeparyphl,
CKOPOCTH IIpollecca OCThIBAaHMA M HarpeBaHWs NpU HU3IYYEHUH OT IBeTa H3JIyvarolein
(mormnomiaronieil) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs] BOJbl OT TEMIIEPATyphbl XKHUIKOCTH U
wiomaau e€ MOBEPXHOCTH, 3JIEKTpHU3alMs TeJl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICHCTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yalM3alldsl MAarHUTHBIX TMOJIEH IMOCTOSIHHBIX
MarHuTOB, JIE€HCTBHS MAarHUTHOTO IOJS HAa IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  3JIGKTPOJBHUIATENII  IIOCTOSHHOIO  TOKa):  (OPMYJIMpPOBaTh  MpPOBEpsieMble
MIPENIIOJIOKEHNSI, COOMPATh YCTAaHOBKY M3 IPEAJIOKEHHOT0 00O0pYJOBaHMs, OMMUCHIBATH XOJ
OTBITa M (POPMYJIMPOBATH BBHIBOJIBL;

BBINOJIHATE NPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIQXKHOCTU BO3/yXa, CHJIBI TOKA,
HANPSDKCHUS C MCIOJB30BAHUEM AaHAJOTOBBIX MPUOOPOB M JATUYUKOB (PH3MUECKUX BEIUYHH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTh MHCCIIEJOBAHUE 3aBHUCHUMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT JApPYro ¢
UCTOJIb30BAHUEM MPSIMbIX HM3MEpPEHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOIA/IA TTOTIEPEYHOTO CEUEHHs M YACIHHOTO CONPOTUBIICHHUS BEIIECTBA MPOBOJIHUKA,
CHJIBI TOKa, MIYIIETO Yepe3 IMPOBOJHUK, OT HANpPsKEHHWs Ha MPOBOJIHUKE, HCCIECIOBaHUE
MOCJEeIOBATEeIbHOTO M MApaJUIeIbHOTO  COEJMHEHUH  MPOBOJHUKOB):  IUIAHMPOBATH
UCclieIoBaHle, cOOMPaTh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIeNys MPEJI0KEHHOMY IUIaHy,
(buKCHUpOBaTh PE3yNbTATHl IMOJYUYEHHOW 3aBHCHMOCTH B BUAE TAaONMHIl W TpPa(uKOB, NENaTh
BBIBOJIBI TI0 PE3yJIbTaTaM MCCIICTOBAHMS,

IIPOBOJIUTh KOCBEHHbIE M3MepeHUs (PU3NUYECKUX BeIMUYUH (yAeabHas TeI0EMKOCTh BEIECTBA,
CONPOTHBIIEHUE MPOBOAHMKA, PA0OTa M MOIIHOCTH JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MEpeHus, coOUpaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIenys MPeIoKeHHOW UHCTPYKLIUH, U
BBIUUCIISATH 3HAUECHUE BEITMYUHBI;

co0JII0AaTh MpaBuiia TEXHUKK 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS H3Y4YEHHBIX NMPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMoOpoil Ha WX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIJICHHMS JIOMOB, THTPOMETp, MapoBas
TypOWHA, aMIepMeTp, BOJBTMETP, CUETUHK DIIEKTPHUECKOW SHEPTHH, JIEKTPOOCBETHTEIHHEIC
puOOpbI, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IIPUMEpPHI), SJIEKTPUUECKHE TNPEAOXPAHUTENH,
AJIEKTPOMArHUT, OJEKTPOJBUTATENb ITOCTOSHHOTO TOKa), HWCIIONB3Ysl 3HAHHUS O CBOWCTBAax
¢bu3nUecKux sBICHUH U HEOOXOJUMBbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOMCTBAa W M3MEpHUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMaTUYHBIM pPUCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, IICHUXPOMETp, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CTOPAHMsI, HIEKTPOCKOII, PEOCTAT), COCTABISATh CXEMBI DJIEKTPHUECKIX



Lenei ¢ mocjaeoBaTeNbHBIM U MapauIeIbHBIM COSTUHEHUEM 3JIEMEHTOB, pasziinyasl yCIOBHBIE
0003HAYCHHUS PJIEMEHTOB JIEKTPUIECKHX IIETIeH;
MIPUBOJIUTL MPUMEPHI (HAXOAUTh HWH(POPMAIMIO O MPHUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(bu3MYECKUX 3HAHUH B MOBCEAHEBHOW XKU3HU I 00ecrieueHrs 0€30IacCHOCTH MPU 00paIleHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpaHEHHs 370POBbS M COOJIIONCHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpY>KaIOIlel Cpee;
OCYIIECTBIISTh TOHUCK HHpOpMaIu (QU3M4IecKoro cojaepkanus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HaHUW W TYTEM CpaBHEHUSA JOIOJHUTEIbHBIX HCTOYHUKOB  BBIIETSATH
nH(OPMAIIHIO, KOTOpast SBISETCS MPOTHUBOPEUYMNBOM MIIM MOKET OBITh HEIOCTOBEPHOM;
WCIOJIb30BaTh TPH  BBIMIOJHEHUH YYEOHBIX 3alaHUi HAYYHO--TIONMYJSPHYIO JIHTEPaTypy
(U3MYECKOTO COACpkKaHMS, CIPABOYHBIC MaTepUANbBI, pecypchl ceth VHTEpHeT, BIIAJCTh
npuéMaMHu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(OpPMAIMK W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpPaTKUE YCTHbIE cooOieHus, 0000mas napopmanmio
U3 HECKOJbKUX MUCTOYHHKOB (PU3UYECKOTO COJCpPIKAHUS, B TOM YHUCIIE MyOIUYHO MPEACTABIATh
pe3yJIbTaThl TPOSKTHOW WM WCCIICAOBATEIbCKON JEATCILHOCTH, NPH 3TOM TI'PAMOTHO
WCIIOJIb30BaTh M3yYCHHBIM MOHATUHHBINA ammapaTr Kypca (U3HUKH, COMPOBOXKIATh BBICTYTUICHUE
Mpe3eHTalNEH;
MIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBaHUM (PU3MUECKUX MPOLECCOB paCIpenemsaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4yaMH, CIICJUTH 32 BBITOJIHEHUEM
IJlaHa JEWCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAA B
NESATCIbHOCTh ~ TPYMIbBI, BBICTPAaWBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIISS
TOTOBHOCTB pa3pemaTh KOH(IUKTHI.

K xoniy oOyueHuss B 9 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE OJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUYAIOIIUXCSl YMEHHUI:

HCIIOJIB30BATh MOHATHUSA: CUCTEMA OTCUETA, MAaTEpPUAJIbHAS TOYKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOT O JIBUKEHHS, nedopmarus (ynpyras, IUIACTUYECKas ), TpPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3kH, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TENO, HEHTP TSHKECTH TBEPAOIO Tela, paBHOBECUE, MEXaHUYECKUE KOIeOaHusl U BOJIHBI,
3BYK, MH(Pa3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHHIC BOJHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M JTAIbHO30PKOCTh, CIIEKTPBl UCITYCKaHHs U MOTJIONIEHHs, anbda-, 6eTa- u
ramMmma-u3JIy4eHusi, U30TOIIbl, SACPHAsl DJHEPreTUKA;

paznuyath  SABICHUS (paBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBUXKEHHE,
PaBHOYCKOpDEHHOE MpsIMOJUHEIIHOEe JBU)KEHHE, CBOOOJHOE TMaJCHHE Tel, pPaBHOMEPHOE
JIBUKEHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, pPEaKTUBHOE JIBH)XEHME, KojebareiabHOoe
JBIDKEHUE (3aTyXalolle M BBIHYXKICHHBIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpa)K€HUE 3BYKa, IPSAMOJIIMHEWHOE pACIPOCTPAHCHUE, OTPAKEHHE M IIPEIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTpPaXKEHHE CBETa, pasjioKeHue Oeloro cBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJIbHBIX LBETOB, JUCHEPCHS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HWKHOBEHHE
JMHEWYaToro CHEKTpa H3JIy4eHHUs) MO OINMCAHMIO WX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh TMPOSIBICHHWE H3YYEHHBIX (U3WYECKUX SIBICHUH B OKpyKarolleM Mmupe (B TOM
yucie (Gu3nuecKue sIBIECHHUsS B MPHUPOJE: MPWIMBBI U OTIMBHI, JBWXKeHHE TulaHeT CoJIHEYHOH
CUCTEMBI, PEAKTUBHOE [IBM)KCHHE MKUBBIX OpPraHU3MOB, BOCIHPHITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, ILYHAMH, 3XO, I[BETa TeEJl, ONTHYECKHE SIBIICHHUS B
npupoje, OMOJIOTMYEeCKOe JeMCTBUE BHIUMOIO, YIbTPa(HUOIETOBOTO U PEHTTEHOBCKOTO



U3IYyYEHUH, €CTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKUE Jy4H, pagHMOaKTHBHOE
U3TYyYCHUE MPUPOJHBIX MUHEPAIOB, ACHCTBUE PAAMOAKTHUBHBIX M3JIyUYCHHH Ha OpPraHu3M
YeJI0BEKa), IPU 3TOM IEPEBOIUTHh MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BHIACIATH CYIIECTBEHHBIE
cBolcTBa (IpU3HAKHN) (PU3UUECKHUX SBJICHUIA;,

ONMCHIBaTh M3Y4YEHHbIE CBOWCTBA Tel M (PU3MYECKUE SIBJICHHS, HUCIONb3Yys (HU3NUECKUe
BEJIMYMHBI (CPE/IHSAsS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
IepeMELIEHUE, IyTh, YIJOBas CKOPOCTb, CHJIAa TPEHUs, CHJIA YIPYroCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOJIHOTO MAJCHUs, BEC Tela, MUMIYJbC TeJa, MMITYJIbC CHJIbI, MEXaHHYECKas
paboTa M MOIIHOCTb, NMOTEHIMAIbHAs SHEPrus Tejla, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIH,
NOTEHIMAJIbHAsl SHEPrUsl CXKATOM NpPYKUHBI, KHHETHYECKas SHEprus, IMOJIHAsS MeXaHUuYecKas
SHEprus, MEepuoJl W YacTora KoyeOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKAa3aTesb NPEJIOMIICHHS Cpeibl), NMPH ONHCAHWU TNPABHIBHO TPAKTOBATH
(bu3n4YecKUil CMBICI UCHOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U €AMHUIBI (U3NYECKUX BEJIUYHMH,
HaXoAuTh (OPMYJIbl, CBA3BIBAIOIIME AAHHYIO (PM3UYECKYIO BEJIWYHHY C APYTMMH BEJIUYHMHAMH,
CTPOUTH TPAPUKH N3YIECHHBIX 3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJd, (PHU3MUECKUE SBJICHUS M TIPOLECCHI, HCIONB3Ys 3aKOH
COXpaHEeHHs SHEPIHH, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHIMIT CYNEPIIO3UIMHA CHJI, TIPUHIINI
oTHocuTenpbHOCTH ['anunesi, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMIIYJbCA, 3AKOHBI
OTPAKEHMsI U TPEJIOMIICHUS] CBETa, 3aKOHBI COXPAHEHMs 3apsiIOBOIO M MAacCOBOTO YHCEN NpHU
SJICPHBIX peakUUsaX, IPU ATOM JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIllUCBIBATh €rO
MaTeMaTHYeCKOE BBIPAKCHHUE;

OOBSICHATh (PM3MUECKUE MPOIECCH M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTYyalui
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO--CIICJICTBEHHBIE CBS3H, CTPOHUTH
0o0BsiIcCHEHHE M3 2—3 JOTMYECKHX IIaroB ¢ OMOpPOM Ha 2—3 M3yUEHHBIX CBOWMCTBA (hPU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a/1a4M (ONMHUPAIOIIMECs HAa CUCTEMY M3 2—3 ypaBHEHMI), UCTIONb3Ys 3aKOHBI
u (GopMyIbl, CBA3bIBalOIIME (PU3UYECKUE BETUYMHBL: Ha OCHOBE aHalIM3a YCJIOBHS 3aJau
3alUCBIBaTh KPATKOE YCIOBHUE, BBIABIATH HEIOCTAIOLIME WJINM M30BITOUHBIEC JTaHHBIE, BHIOUpPATh
3aKOHBI W (OPMYJIBI, HEOOXOAWMBIC /IS pEIICHUs, MPOBOAWUTH pAcu€Thl M OIEHHUBATH
PEaTMCTUYHOCTD MOTyYSHHOTO 3HAUYSHHSI (PU3MYECKON BETMINHBL,

pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPU TOMOLIM (PU3UYECKHX METOIOB,
UCTOJb3ysd ONHMCAHUE HCCIENOBaHMS, BBIIEIATH IPOBEpsIeMOE IMPEANOJIOKEHHE, OICHUBATh
NPaBUIBHOCTh MOpPSAKA NPOBEIEHUS HCCIEOBAaHUsS, JelaTh BbIBOJbI, WHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOJCHUN U OTIBITOB;

MIPOBOJIUTH OTBITHI MO HAOTIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOWCTB TEl
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMs] PHEPrHM, 3aBUCHUMOCThH IEpHOJa
KOJICOaHHUH TIPYKWHHOTO MasgTHUKA OT MAacChl Ipy3a H KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTD OT
aMIUTUTYABl MaJibIX KoJeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jokeHue 6eaoro
CBETa B CIIEKTpP, U3YUECHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npenMeTa B coOuparolen JuH3e, HaOI0eHHe CIUIOUTHBIX U IMHEHYaThIX CIEKTPOB U3JIy4YEHNUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyJOBaHMUs, OMUCKHIBATH XOJ]
OIIBITA ¥ €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH MpPHU HEOOXOIUMOCTH CEpUI0 HPAMBIX M3MEPEHMH, ONpesensds CpeiHee 3HaueHHe
u3MepsieMoil BenuuuHbl ((HOKYyCHOE paccTOosiHHE coOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
crioco6a u3MepeHus (M3MepUTEIHLHOro Mpudopa);



IIPOBOJIUTh HCCIIEJJOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIB30BAaHHEM MPSIMBIX
U3MEpEeHui (3aBUCUMOCTh IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JBIKEHHM 0€3 HauyaJlbHOU
CKOpOCTH, TEepHOAa KoJIeOaHHi MaTeMaTHYeCKOTO MasgTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpaKEHHsI CBETa OT yria MaJCHUS M yIiia NPeJOMIICHUS OT yrjla MajeHus): IUIAaHHPOBATh
UCCIIeIOBaHUE, CAMOCTOSITEIIbHO COOMpaTh YCTAHOBKY, (DUKCHPOBATh PE3YJIbTAThl MOJIYYEHHOU
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BUAE TaOuML M TpaduKOB, JelaTh BBIBOJBI IO
pe3yabTaTaM HCCIEeIOBAHNUS;

MIPOBOJIUTH KOCBEHHbIE M3MEpPEHHs (PM3NYECKUX BEIMYUH (CPEIHss CKOPOCTh U YCKOPEHUE Tea
IpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO MAaCHUs, >KECTKOCTH MPY)KHUHBI,
KOA(QPHUIHUEHT TPEHHUS CKOJIBKEHHs, MEXaHW4yeckas padoTa W MOIIHOCTb, YacTOTa M MEPUOJ
KoJle0aHUH MaTeMaTHYeCKOro M MPYXUHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparomiein
JMH3BI, PaJMOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBITOJIHATH U3MEPEHHUSI, CIEIYys MMPEIUI0KEHHOW WHCTPYKIINHU, BBIYUCIIATH 3HAUCHHE
BEJIMYMHBI M aHAJIM3UPOBATH IMOJNYYCHHBIE pE3yJIbTaThl C Y4ETOM 3aJaHHOH MOTPEIIHOCTH
HU3MEpEHUI;

co0Jro1aTh MpaBUiIa TEXHUKU O€30IaCHOCTH IIPU paboTe ¢ 1abopaToOpHbIM 000y I0BaHUEM;
pa3nuyaTh OCHOBHBIE IPU3HAKU M3YYEHHBIX (DU3MYECKMX MOJENeH: MarepuanbHas TOUKa,
a0COJIIOTHO TBEPIOE TEJIO0, TOUCUHBIM UCTOYHHK CBETA, JIyd, TOHKas JMH3a, IUIaHeTapHasi MOJEb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT0 s1/1pa;

XapaKTepu30BaTh MPHUHIMUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OIOpoi Ha MX omMcaHus (B TOM YHUCIE: CIUAOMETP, JATYUKHU IOJO0KEHUS, PACCTOSHUS U
YCKOpPEHHS, paKeTa, »5XOJOT, OYKH, NEepUCKol, (oToammapar, ONTHYECKAE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHUS O CBOMCTBAaX (PU3NYECKUX
SBJICHUH U HEOOXOMMble (PU3MUECKHE 3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMBl M CXEMaTHYHblE PHCYHKH H3YUYEHHBIX TEXHHYECKHX YCTpPOICTB,
U3MEPUTENBHBIX MNPUOOPOB M TEXHOJOTMYECKMX MPOLECCOB IPU PEUIEHHH y4eOHO--
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI JJIsl IOCTPOEHUS N300pakeHUIl B MIIOCKOM 3epKaje U
coOuparoiei JTuH3E;

MPUBOANTE TPUMEPHI (HAXOMUTHh MH(POPMAIUMIO O TpUMepax) MPAKTHUYECKOTO HCIOIH30BAHUS
(bU3NYEeCKUX 3HAHUHN B TIOBCETHEBHOW KHU3HH TSI 00eCTIeYeHHsT Oe30MacHOCTH TP 00paIIeHu! ¢
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBBbS M COONIONEHHS HOPM
HKOJIOTHYECKOTO MOBE/IEHUS B OKpYXKarolleil cpene;

OCYILIECTBIIATh MOUCK MH(POpManuu (Hu3ndeckoro cojepxkanus B MHTepHETe, caMOCTOSTEIbHO
(dbopMyaHpysl MOMCKOBBIM 3ampoc, HAXOAUTh MYTH OINpEAETCHUs JOCTOBEPHOCTH IOIy4YEHHON
nH(pOpMAINY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIHHBIX UCTOYHUKOB;

WCTIOJB30BAaTh TPH BBINIOJHEHWM YUYEOHBIX 3aJaHWil HAayYHO--TIOMYJSIPHYIO JIUTEPATypy
(U3NYIECKOTO CONEp)KaHMsI, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMamM# KOHCTIIEKTHPOBAaHUSI TEKCTa, MpeoOpazoBaHusi WH(GOPMAIMA W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/laBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COJEp)KaHMs, MyOJMYHO TMPEICTaBIATh pPE3yJIbTaThl
MIPOEKTHOM MJIM HCCIE0BATENbCKOM JIEATENIbHOCTH, IPH O3TOM TPaMOTHO HCMOJIb30BaTh
W3yYEHHBIN MOHATUIHBIN ammapar u3y4aeMoro pasena (pU3uKH U COMPOBOXKIATH BHICTYIUICHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka 0 TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYyYHBINM METO/ MO3HAHUS 2 1 bubmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. lleppoHavyaibHble CBeJeHUS] O CTPOEHHUH BellecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 hgpsjijll(;r:éel(dzg).ru 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHu4ueckoe OBIKEHUE 4 nommorexa O

https://m.edso0.ru/7f416194
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bubmuoreka [JOK
32 Hrepuits, macca, MI0THOCTS ! 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cuta. Buget it 10 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBiienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBieHuss TBEPABIMU 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 4
flaprertne xiKoCTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBiICHHe > https://m.edsoo.ru/7f416194
44 JleiicTBHE MKUAKOCTH U Ta3a Ha NOTPYKEHHOE 9 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIiHOCTD. JHeprus
bu6nmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie Mexati3MbI 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 1
53 CxAHIICCKAd SHepritt 3 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTORHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTICHt https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHETBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3jnen 2. Mexanuyeckue KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CAMITCCRIE KOTEDaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CAMITCCIIE BOTHRL. JBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmnoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK
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4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pazgen S. KBaHTOBbBIC SIBJICHUA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHHUE U TOTJIOIIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CrpoeHue aToOMHOro siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHPIC Peaiitii https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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