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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TIOJIOXKEHUHN U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHMS Ha YriyOJEHHOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
¢denepanbHOit paboueit mporpammbl M KoHuenmuu mpernonaBaHus y4yeOHOro mpeamera
«Duzukay.

CopepxaHue mporpaMmbl MO (U3MKE HAMpaBiICHO Ha YJOBJIETBOPEHUE IOBBIIIEHHBIX
3aMpOCOB OOYYAIOIIMXCSI, CTPEMAIIUXCS K 0oJiee TIIyOOKOMY OCBOCHUIO (PM3UUYECKHUX 3HAHWH, U
Ha (opMupOBaHME ECTECTBEHHO-HAYYHOW TIpaMOTHOCTH oOyuarommxcsi. B mporpamme mo
(¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpenMmera B peanuzauuu Tpeboanuit @I'OC
OOO k mnaHupyeMbIM JIMYHOCTHBIM M METallpeIMETHBIM pe3yibTaTaM OOYYEeHHMs, a TakKke
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX TNPEAMETOB Ha YpPOBHE OCHOBHOIO
o0riero oOpa3oBaHUsl.

[Iporpamma no ¢u3MKe yCTaHABIUBACT paclpelesieHue yueOHOTo MaTepuana Mo roaam
oOydeHust (1Mo Kiaccam), NpeajaracT MPUMEPHYIO IIOCIEAOBATEILHOCTh HM3YYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
ocoOeHHOCTeH 00ydJaronXxcs.

Ousmka SABISETCS CUCTEMOOOPA3yIOIIUM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3Yy4aeMbIX XMUMHEH,
Ouosiorueii, acTpoHOMHEeH U (pu3nyeckor reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOojee sICHble O0pa3ibl MPUMEHEHHS HAYYHOTO METOojIa
MO3HAHUS, TO €CTh CII0C00a MOMyYeHUs JOCTOBEPHBIX 3HAHUH 0 MUpe.

Onna U3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa3oBaHMs B CTPYKType oOmero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TIpaMOTHOCTM W HHTEpeca K HayKke Yy
o0yJaromuxcs.

Wzydenne ¢usukn Ha yrayOnEHHOM YpOBHE TpEAINONaraeT yBEPEHHOE BIIAJCHHE
CJIEYIOIIUMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:

HAy4YHO OOBSACHATD SIBJICHUS;

OLIGHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOT'O UCCIIEIOBAHMS;

UHTEPIPETHPOBATh JaHHBIE U HMCIOJIH30BATh HAYYHBIC JOKA3aTENbCTBA IS IMOJYYCHUS
BBIBOJIOB.

Ilenn wm3yuyeHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs ONpEIEICHBI B
Konuemnuu npenogaBanus yuyeOHoro npeamera «Du3nka» B 00pa30BaTeIbHBIX OpraHU3AIUIX
Poccuiickoit ®enepaunu, peaqu3ylOIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,
yTBepKAEHHOW pemienremM Komnermu MunncrtepctBa mnpocsemenus Poccuiickoit denepanyu
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Henu nzyuenust puznku Ha yriayOnEHHOM ypOBHE:

pa3BuUTHE HUHTEpeca M CTpeMJIeHHs OOydyalomMXCsli K HAyYHOMY M3YYCHHIO MPUPOIBI,
Pa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUH O HAyYHOM METOJe TMO3HaHHA U  (POpMHUpPOBaHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3y4eHHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHHE YMEHUN MPUMEHATh (U3UUYECKUE 3HAHUS U HAy4YHBIE JOKAa3aTEeIbCTBA AJIs
O00BSICHEHUS OKPYKAIOMINX SIBICHUI;



dbopMupoBaHUE MpeACTaBICHUM O poiau (PU3MKK Ui Pa3BUTUS JPYTUX E€CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHUH;

pa3sBUTHE TMPEACTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
NeSATeTLHOCTH, CBS3aHHOM ¢ (U3MKOHM, MOATOTOBKAa K JalbHEHIIEMy OOYYEHHIO B HITOM
HaIpaBJICHUU;

¢dopMHpOBaHKE TOTOBHOCTH K JalbHEHIIEMY N3Y4YEeHUIO (PU3UKHU Ha yriyOJIEHHOM ypOBHE
B paMKax COOTBETCTBYIOIIMX Mpoduieit 00yuyeHHs Ha YpOBHE CPEeIHEro 001Iero oopa3oBaHus.

JlocTmxeHne S3TUX Iiesiel mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus 00eCIeUunBaeTCs pEIICHUEM CIISAYIOIINX 3a/1ay:

npuoOpeTeHne 3HAaHUM O TUCKPETHOM CTPOCHHM BEILECTBA, MEXAaHMYECKUX, TEIIOBBIX,
AJIEKTPOMATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne yMEHHUI aHAIM3UPOBATh M OOBACHATH (DU3MYECKHE SIBJIICHHUS HAa OCHOBE
M3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHME METOJIOB PEIICHHUsI PAaCUETHBIX U KAUeCTBEHHBIX 3aJ1a, TPEOYIOUINX CO3aHus U
UCTIONIb30BaHUsl (DU3MUECKUX MOJENEH, BKIIOYAss TBOPUYECKHME M IMPAKTUKO-OPUCHTHPOBAHHBIC
3aJa4u;

pa3BUTHE HCCIEIOBATEIbCKUX YMEHHI: HaOM0gaTh SBJICHHUS M U3MEPITh (U3NYECKUE
BEJIMYMHBI, BBIJIBUTATh THUIIOTE3bl U MPEAJIaraTh SKCIEPUMEHTAIBHBIE CIIOCOOBI MX MPOBEPKH,
IUTAHUPOBATh M TPOBOJUTH OMBITHI, AIKCHEPUMEHTAIBHBIC WCCICOBAHMS, AaHATU3UPOBAThH
MOJIy4YEHHBIE JJAHHBIE U JIeJaTh BHIBOJIBI;

OCBOCHHME MpUEMOB paboThl ¢ wuHpoOpMarnueld (U3NIECKOT0 COACp)KaHMs, BKIIOYAs
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHIKCHUAX (HU3UKH, WHTEPHpETalus H KPUTHUIECKOE
OliIeHUBaHHE UHPOPMALINY;

3HAKOMCTBO €O chepamu npodecCHOHATLHON NIeATeTbHOCTH, CBSI3aHHBIMU ¢ (PU3HKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha TOCTHXKEHUSAX (PU3NUECKON HAYKH.

Ha wu3ydyenue ¢usuku (yrinyOnéHHBIH YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus orBogutcs 340 gacos: B 7 kiacce — 102 yaca (3 gaca B Henento), B 8 kiacce — 102
yaca (3 gaca B Hezeno), B 9 kiacce — 136 yacoB (4 yaca B HEZCIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®dusnka — HayKa O mpupoje. SBneHus npupoasl (MEMEHThI COASP KAHMS, BKIIOYAIOIINE
MEXIpeJAMETHbIe CBA3M). DU3NUEeCKUe SBICHUSA: MEXaHUYECKUE, TEIUIOBBIC, 3JIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BenMuuuHbL. PasmepHocTh. Enuauimmel dusndeckux BenuuuH. M3mepeHue
¢usnueckux BeaMuuH. OTanoHbl. Pusmueckue npudopsl. llena npenenus. IlorpemHocTsh
u3Mepenuii. [lpaBuna Oe3omacHoro Tpyaa mpu pabote ¢ JabopaTOPHBIM OO0OPYIOBAHUEM.
MexnynapoaHnasi cucrema eaquHull. [lepeBo BHECUCTEMHBIX eMUHUI B equHUIBI CU.

Kak ¢wu3uka u apyrue ecTecTBEHHbIE HAYKH M3YYarOT MPHUPOAy. EcTecTBeHHO-HaydHBII
METOJ] TIO3HAHWS: HaOIIOJeHHE, IMOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABIKCHHE THIIOTE3,
OKCIIEPUMEHT IO TMPOBEpKE THUIOTe3, O0O0BbsicHeHUue HabmogaemMoro sBneHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

MexaHuyeckue, TEII0BbIC, HNEKTPUUECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBbBIC SIBJICHUS.

Ouznyeckue MpUOOPHl U TPOIEAypa MPSIMBIX U3MEPEHHH aHAJIOTOBHIM U IHU(PPOBBIM
puoOpOM.

Jlabopamopnuvie pabomot u onvimel.

OmnpeneneHue MEHbl JEICHUS IIKaIbl U3MEPUTEIHLHOTO MPUOOpAa.

H3mepeHue paccTosHUMN.

N3mepenne miomniaau u 00bémMa. Metos majieTku.

N3mepeHne BpeMeHH.

W3mepenune 00bEMa KUAKOCTH U TBEPIOTO TETA.

Ornpezenenne pa3MepoB MaJbIX Ted. MeTo psiioB.

[IpoBenenne wuccnenoBaHUsS MO MPOBEPKE THUIIOTE3bl: JNANBHOCTh MOJETA IIAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOECHUE BEILIECTBA.

JIBm>kenue dacTtui BemiecTBa. CBA3b CKOPOCTHM JIBUKEHHSI YacCTUI[ C TEMIEpaTypoOu.
BpoynoBckoe nBuxkenue. Juddysus. BzaummoneiicTBue yacTuil BeIIECTBAa: MPHUTSDKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHME Ta30B, JKHUJIKOCTEW U  TBEPIBIX
(kpucTammnyeckux) Teia. B3auMocBs3b MeEXIy CBONCTBAaMHM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUUN
BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddys3un.

HabGmtonenue sBrneHui, OOBSACHSIONMXCS MPUTSHKCHHEM WM OTTAKMBAHMEM YaCTHI]
BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

Onenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (hoTorpadmii).



OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS Ta30B.

OnBITH MO OOHAPYKCHHUIO TEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe paBwkeHue. Ilyte u mnepemenieHne. PaBHOMEpHOE MW HEpaBHOMEPHOE
nBuxkeHre. CBoOOIHOE MaJeHUE Kak MpUMEpP HEPaBHOMEPHOro MABMKEHHsS Ted. CKOpOCTb.
Cpenusist CKOpOCTh TPU HEPABHOMEPHOM JIBHKEHUU. Pacuy€T myTu U BpeMeHU JBUKEHUS.

I'paduku 3aBUCHUMOCTEH BEIMYMH, ONUCHIBAIOIIMX JABIWXKeHHE. OOme MnoHsATHS 00
OTHOCHUTENIbHOCTH ABMKEeHUs. ClI0)KEHHE CKOPOCTEN AJI TEJ, IBMXKYIIUXCS apalIeNIbHO.

SlBenne wHepuMH. 3aKOH WHEpUUH. B3amMopjelcTBUE Tel KAk MPUYMHA HU3MEHEHUS
CKOpPOCTH JABWXEHHUsI Tel. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTYIATEIbHOM JBUKEHUH.
[TnotHOCTH BemiecTBa. CBS3b MIIOTHOCTH C KOJTUYECTBOM MOJIEKYI B €IMHUIIC 00bEMA BEIIECTBA.
Cwmecu u cruiaBsl. [ToBepXHOCTHASA U TMHENHAS IIJIOTHOCTb.

Cuna kak XxapakTepucTuka B3aumozencTBusi Ten. Cuiia ympyrocth W 3akoH ['yka.
N3mepenue cunbpl ¢ MOMONIbIO JAMHAMOMETpa. SIBiIeHUE TAroTeHuss W cuia TsokecTu. Cua
TSXKECTU Ha JIpyrux mianerax. Bec tema. HeBecomocTh. CroxeHue Cuil, HalpaBiIEHHBIX IO
oaHoil mpsimoi. PaBHoaelcTByromas cuii. Cuna TpeHus. TpeHHe CKOJIbKEHHUS U TPEHUE MOKOS,
BA3KO€ TpeHue. TpeHne B IpupoJie U TEXHUKE.

Hemoncmpayuu.

Habmronenrne MeXaHUYECKOTO IBHXKEHUS Tela.

N3MepeHnne CKOpOoCTH MPSMOJIUHEMHOTO JBUKECHUS.

Habmtoienue siBieHUs] UHEPIUH.

HabmoneHne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH Tell.

CpaBHeHHE Macc MO B3aUMOJIEHCTBHUIO TEll.

CrokeHue cuJjl, HalpaBJICHHBIX IO OJHOM MPSIMOIA.

Jlabopamopnuvie padbomot u onvimel.

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKCHHS (IIapuKa B JKUIKOCTH, MOJEIH
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjanee).

OnpenenieHne CpeaHEH CKOPOCTH CKOJIBKEHHsSI Opycka WM IIapuKa 110 HAaKJIOHHON
IIJIOCKOCTH.

OrnpezernieHne MmI0THOCTUA TBEPOTO Tea.

OnBITHI, JEMOHCTPHPYIOIINE 3aBHUCHUMOCTh paCTsDKEHUs (IedopMalini) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJBXKEHUS OT CHIIBI JaBICHUS
U XapaKTepa COMPUKACAIOMINXCS TOBEPXHOCTEMH.

Pa3nen 4. laBieHue TBEPABIX TeJl, AKUAKOCTEH U Ta3o0B.

Hasnenue. Cuna paneHusi. CriocoObl yMEHBIIICHUSI W yBEJIMYCHUsI AaBicHUs. [laBnenue
ra3a. 3aBUCHMOCTb JIaBJIEHUS ra3a oT o0béMa U Temmneparypsl. [lepenaua naBieHust TBEPIAbIMU
TeJaMu, )KUIKOCTSIMU U razamu. 3akoH [lackans. [IlneBMaTHdeckue MalIuHbI.

3aBUCHMOCTh JaBIICHUS JKUJIKOCTH OT TJIYOWHBI TOTPYXEHHs. [ HIpocTaTHYeCKHid
napajgokc. Coobmaromuecst cocyasl. ['napaBnnyeckue MexaHusmbl. Vcnonb30BaHHE BBICOKMX
JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOMCTBO BOJOIPOBOA.

AtMocdepa 3emnu u atrmochepHoe namBieHue. [IpUUMHBI CyIIECTBOBAaHHUS BO3YIITHON
obonmoukn 3emnu. OnbiTt Toppuuermmu. M3mepeHue arMocepHOro NaBieHUSA. 3aBUCHUMOCTb
atMoc(epHOro JdaBiieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.



JlelicTBHE )XUIIKOCTH M Tra3a Ha TOTPYKEHHOE B HUX TeJ0. BrITanmkuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. YCIOBHE BO3HUKHOBEHUS BBITAJIKWBAIONICH (apXUMEIOBOW) CHIIBI,
noarekanue. Ilnasanue ten. Bo3ayxomiasanue

Hemoncmpayuu.

3aBUCHUMOCTBD JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaua naBneHuUst )KUJKOCTbIO U Ta30M.

CooOmraromuecs COCy/bl.

I'mapaBanyeckuit mpecc.

[IposiBneHune necTBUS aTMOCHEPHOTO TaBJICHUS

Cudon.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH Tela U
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue minaBaHus TeN: MJIaBaHUE WK MOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TE€Ja U KUJKOCTH.

Jlabopamopnuvie pabomot u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BoJE€ OT 00bEMa MOTPYXKEHHOW B KUAKOCTD
YacTH TeJa.

Onpenenenne BhITATKUBAIOIIEH CUJIBI, IEHCTBYIOLIEH HA TEJIO, TOIPYKEHHOE B KUIAKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAIKHABAIONICH CHUIIBI, IEUCTBYIOIIEH HA TEJIO B JKUJIKOCTH,
OT Macchl Tena.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIICH CHIIbI, IEUCTBYIONIEH Ha TEJIO
B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUIKOCTh YaCTH TEJA U OT INIOTHOCTH JKUAKOCTH.

KoHcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKW M OIpEAeleHHe €€
TPYy30MOABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHEPrus.

Mexannueckas paboTa JIsl CUJI, HalIPaBJICHHBIX BJIOJIb JTHHHUU MIepeMenieHusl. MOIIHOCTb.

[IpocThle MEXaHU3MBI: pbYar, BOPOT, OJOK, TMOJUCHACT, HAKJIOHHAs IUIOCKOCTD,
HOXHUYHBIA MexaHu3M. MoMeHT cuiibl. PaBHoBecue poiuara. [IpaBuno momenToB. [Ipumenenne
IpaBWJia paBHOBECHs] pblyara K ONoKy. «3omoroe mpaBmioy» MexaHuku. KIIJ[ mpocThix
MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHH3Max.

Mexanunueckast sHeprusi. KunHeTmyeckas W noTeHUHalIbHas »Heprus. I[lpeBpaiienue
OJIHOTO BHMJIA MEXAHWYECKOM SHEPTUU B APYTroM. 3aKOH COXPAHEHMS WM MPEBPALICHUS YHEPIUU B
MEXaHUKe.

Hemoncmpayuu.

[IpumepsI MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimel.

UccnenoBanue ycnoBuid paBHOBECHS pbluara.

N3mepenue K11/ HakIOHHON MIIOCKOCTH.

W3ydeHue mpaBuiia pbryara ajs HOJIBUKHOTO U HEMOJIBUKHOTO OJIOKOB.

Omnpenenenne KII/I moaBmxHOTO U HEMTOABHUKHOTO OJIOKA.

Omnpenenenne paboOThl CUIIBI YIIPYTOCTH MPH MOAbEME TPY30B MPU MTOMOIIHU MOIBUKHOTO
Ooxa.

N3ydeHune 3aKkoHa COXpaHEHUS] MEXaHUYECKOM YHEPTHH.

8 KJIACC



Pa3nen 6. TenJioBble siBJICHUS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHHs BerlecTBa. Macca
M pa3Mepbl aTOMOB H MOJIeKyd. ONbITh, MNOATBEPXKAAIOIIAE OCHOBHBIE TOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO B Ta3000pa3HOTO COCTOSIHUMN BellecTBa. Kpucraminaeckue u
amopdublie Tena. I'paden — HOBBIM MaTepuall Al HOBBIX TEXHOJOTUH. TEeXHOIOTHH MOTyYCHHS
HCKYCCTBEHHBIX aniMa30B. OOBSICHEHHE CBOWMCTB ra3oB, KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKON Teopud. [loBEepXHOCTHOE HATSHKEHHE, CMayMBaHMUE,
KaMWUIIpHBbIE sIBJCHUS. TemiuoBo€ pacuIMpeHHe U CxKaTue. 3aBUCUMOCThH JABJIEHUS rasza oT
00bEMa, TeMIEpaTyphl.

Temneparypa. CBsi3b TeMIEpaTypbl CO CpPEIHEW KHUHETUYECKOW HHEpPruer TErmioBOro
JBU>KEHUS YacThll. TeMrepaTypHbI€ IIKAJIbI.

Buyrtpennsst sHeprusi. CriocoObl M3MEHEHHs] BHYTPEHHEH OSHEpTuu: Teruionepeaada u
coBeplleHre paboThl. BUbI Teionepenayn: TEIIONPOBOIHOCTh, KOHBEKIHS, H3JIydeHre. Bub
TeIJIOTIEpeIau B IPUPOE M TeXHUKE. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeEIIECTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. 3akoH HproToHa-Pruxmana. YpaBHeHue TEIUIOBOro OanaHca.

[InaBneHue u OTBEpJEBAHNE KPUCTAUIMUECKUX BEIIECTB. Y A€NIbHAs TEIJIOTa IIABJICHUS.
[TapooOpa3oBanne ©W  KOHJEHCAIIUS. Ucnapenue. Kunenne. VYnpennHas  Temiora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEPATyphl KHUIEHHUS OT aTMOC(HEpPHOTO JaBJICHUS.
HacplieHHbIil 1 HeHACBILEHHBIN nap. BiaxxHOCTh BO3aAyXa.

DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner paGotel TeroBbix aurareneid. KIIJ Temmooro nsurarens. TemioBbie
JIBUTATENIM U 3aIUATA OKPYXKaromieh cpeipl. TemioBbie MOTEPH B TEIIIOCETSX.

3aK0OH COXpaHEHUs U IPEBPAILICHUS SHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIECCaX.

Jemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

HaGmronenue sBIeHUI MOBEPXHOCTHOTO HATSIKCHHS, CMadMBaHUS W KaMWUISPHBIX
SIBJICHUM.

Hab6nronenue TenioBoro pacimpeHus Tel.

W3meHenune naBiaeHus ra3a mpyu K3MEHEHHH 00bEMa M HAarpEeBaHUH WA OXJIAXKICHHUH.

[IpaBuna uzmepeHus TeMnepaTypsol.

Bunael renonepenaun.

Oxnaxx/IeHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.

CpaBHeHuE TEIIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

HabGmronenne KumeHus.

Hab6nroneHne mocTossHCTBa TEMIIEPATYPHI TIPH TUTABICHHUH.

Mopenu TemIOBLIX NBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

OnBITHI MO0 OOHAPYKCHHIO TEUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

OnbITHI TTO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.

N3Mepenne TeMmeparypbl MpU TOMOIIM KUJKOCTHOTO TEPMOMETpa U  JlaT4yMKa
TEeMIIepaTyphI.



OnpIThI 10 HAOIIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.

Omnpenenenue qaBICHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

HccnenoBanue 3aBUCUMOCTH JABJICHUS BO3/IyXa OT €ro 00bhEMa U TEMIIEPATYpPHI.

[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI ~ CTOJIOMKA IKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.

HaGmronenne w3MeHeHHs BHYTPEHHEH HSHEpruM Teina B pe3yibTaTe TeIUIonepenadyd
paboThI BHEITHHUX CHIL

HccnenoBanue sSBJISHUS TEMJI000MEHA TPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

Omnpenenenne KOIMYECTBA TEIUIOTHI, TOTYYEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.

OrnpezeneHre MOUTHOCTH TEIUIOBBIX MOTEPH (3akoH HbioToHa-Prxmana).

Onpenenenre yaeabHOW TEIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCapeHusl.

OrnpezenieHrie OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.

Ornpenernenne yAelIbHON TEIIOTHI IJIaBICHUS JIb/A.

Pasznen 7. JiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

OnekTpusanusa Teh. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneicTBUe 3apsiKEHHBIX
ten. 3akoH Kynona.

Onexrpuueckoe nose. HanpsxEHHOCTh 3nexkTpuyeckoro nois. IIpuHuun cynepno3unun
AJIEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOJHMKHU, NUAIEKTPUKH W TOJYIPOBOJHUKHU. 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsijia.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA DSJIEKTPUUYECKOrO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIMJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUECKHUI TOK B METaJIaX, )KUJIKOCTSX U ra3ax.

Onexrpuueckas nenb. Cuia Toka. DJIEKTPUUYECKOe HaPsDKEHNE. AMIEPMETP U BOJIBTMETP
B LI€NU MOCTOSHHOTO TOKa. CONpPOTUBIEHUE MPOBOJAHUKA. Y I€JIbHOE COITPOTHUBIICHUE BEILIECTBA.
3akoH Oma nis yuactka uend. [locimenoBarenbHoe U apauieibHOE COCTUHEHNE TPOBOJHUKOB.
OJIC B nenu mocTosSHHOro Toka. 3akoH Oma ans monnoi nenu. IIpaBuna Kupxroda. Pacuér
IIPOCTHIX JIEKTPUUYECKUX Lienel. HeanHennblie 2J1eMeHThI.

PabGoTa 1 MOIIHOCTH AIEKTPUIECKOTO TOKa. 3akoH Jlkoymnsa-JleHma. DnekTpuiyeckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHuThl. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe TmOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3HaUeHHe AJis1 ®KU3HHU Ha 3emie. OnbiT Dpcerena. MaruHutHoe mnose
anekTpudeckoro Toka. OnbiT Amnepa. [IpumeHeHne »1€eKTpOMarHUTOB B TexHUKe. [lelicTBue
MarHuTHOTO MOJs Ha MPOBOJHHUK ¢ TOKOM. Cuia AMiiepa M ompejneieHue €€ HalpaBIICHHUS.
DNEeKTPOABUTATENIb MOCTOSIHHOTO TOKa. lMcmonib3oBaHuE s3MeKTpoABUTaTeNied B TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel  @apages. SfBiaeHue BIEKTpOMArHUTHOM  wHAyKUMHU. IIpaBunmo  Jlenna.
OnektporedHeparop. CrocoObl TONYYSHHUS JJICKTPUYCCKON HHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX MCTOYHUKAX JHEPIHH. DKOJOTUYECKUE MPOOJIEMBI YHEPreTHKHU. TOIIMBHBIC
DIIEMEHTHI U JIEKTPOMOOHITH.

Hemoncmpayuu.

DIIeKTpHU3alus Tell.

JIBa poJia aIeKTPUUECKUX 3aps0B U B3aUMOJIECHCTBUE 3apsSKEHHBIX TEll.



Y CTpolcTBO U ACMCTBHE 3JIEKTPOCKOIIA.

DNIEeKTpOCTaTUUYECKAs UHTYKLIUSL.

3aK0H COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.

MopenupoBaHue CHJIOBBIX JIMHHA JJICKTPHYECKOTO TIOJNSI C TOMOIIBIO OyMa)kKHBIX
CYJITAQHOB.

[IpoBOIHUKY U TUATIEKTPUKH.

M cTOYHNKH TTOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUIN TOK B )KUIKOCTH.

I"a30BBrIi1 pazpsz.

N3mepenue cuiibl Toka aMIepMETPOM.

N3Mepenne 371eKTpUYECKOro Harps>KeHUsT BOJTbTMETPOM.

Peocrar u mara3uH COpOTHBIIEHUN.

BzanmojeiicTBre MOCTOSHHBIX MAarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTHU Pa3IeIeHHs MOI0COB MAarHUTA.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT OpcTena.

MarnuTtHoe nojie ToKa. JJIEKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

DJIEKTPOABUTATENb MIOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OMNBITHI 110 HAOTIOACHUIO JIEKTPU3AIIUN TEJ TIPU COMPUKOCHOBEHUHN U UHIYKITUEH.

UccnenoBanue neiCTBUSA AIEKTPUYECKOTO MOJI HA MPOBOJIHUKUA U TUDJICKTPUKH.

COopka U UCIbITaHUE IIEKTPUIECKOH IETH MOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CUJIbI TOKA, TPOTEKAIOIIETO Yepe3 PE3UCTOP, OT HAIPSIKEHUS
Ha PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIICHHS MPOBOIHUKA
OT €r0 JJIMHBI, IJIOIAIA MONEPEUHOI0 CEYEHUsI U MaTepHuaa.

Ornpenenenne yAaelbHOrO0 COPOTUBIICHUS IIPOBOJHUKA.

[IpoBepka mpaBmia CIO0KEHUSI HANPSHKEHUW MPH MOCIEAOBATEIbHOM COEAMHEHHH JBYX
pE3UCTOPOB.

[IpoBepka nmpaBuia AJisi CUIIbI TOKA MPU NAPAILIEILHOM COEIUHEHUN PE3UCTOPOB.

Onpenenenne D/]C 1 BHyTpEHHETO CONIPOTUBIEHUS UICTOYHHUKA TOKA.

[Tporepka mpasun Kupxroda.

[IpoBepka BbIOTHEHUS 3aK0HAa OMa JJ1s1 MOJTHOM 1IETIH.

N3ydenne  BONBTAMIEPHBIX  XapaKTEPUCTUK  HEIMHEHHBIX  DJIEMEHTOB  (JIAMITBI
HaKaJIUBaHUS WIH MOJTYIPOBOAHUKOBOIO TUOA).

Omnpenenenne padOTHI AJIEKTPHUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIICISIEMOI Ha PE3UCTOPE.

Onpenenenne KIIJ[ HarpeBaTens.

HccnemoBanne MarHMTHOIO B3aUMOACHCTBHS IIOCTOSSHHBIX MarHUTOB.

N3yueHne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB TP UX O0BETUHEHUHU U Pa3/ICIICHUH.

Uccnenoanue neicTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.



OneITHI, NEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJECHCTBHUS KATYIIKH C TOKOM H
MarHuTa OT CWJIbl U HAIlpaBJICHMsI TOKA B KaTyIIKE W OT Hanuuus (OTCYTCTBHS) CEpIACYHMKA B
KaTyLIKe.

W3y4eHne nevcTBYUsI MATHUTHOTO ITOJII HA IPOBOJHUK C TOKOM.

KoHncTpynpoBanue u usydeHue padoThl JIEKTPOABUraTEIs.

N3mepenue KIIJI anexTpoaBurareabHON yCTaHOBKH.

OnpITbl MO UCCIEJOBAHUIO SIBICHMSI D3JIEKTPOMArHUTHOM MHIYKLUHU: MCCIEIOBAHUE
M3MEHEHUH 3HAYCHMsI U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. CrocoObl OMUCAaHUS MEXaHMYECKOIo
JBIDKEHUS: TaOIMuYHBIN, Tpaduueckuil, aHanutudyeckuid. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHHUS.

BekTopHbIE BENWYMHBI, ONEpalMd C BEKTOpaMH, IPOEKUUU BekTopa. Panmyc-BekTop
MaTepUAIbHON TOYKH, NEPEMEIICHUE Ha TJIOCKOCTU. PaBHOMEpHOE MPSAMOJIUHENHOE ABUKECHHUE.
HepaBHomMepHoe mnpsimosinHeiHoe nBuxeHue. CpenHsii U MTHOBEHHAas CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JIBH>KCHHH.

VYckopenne. PaBHOYCKOpEHHOE MPSIMOJWHEHHOE JBIKEHHE. YCKOPEHHE CBOOOHOTO
naneausa. OneiTel Ianunes.

I'paduueckas uHTEpIpETAIlUs YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH W TIEPEMEIICHHS
JUTSL IPSIMOJIMHEWHOTO JIBUXKEHUS.

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBr>keHre 1o OKpYKHOCTHU. JIMHEHHass CKOPOCTh, YIJIOBasi CKOPOCTh, MEPUOJT M YACTOTa
oOpaileHusi MpPU PaBHOMEPHOM JIBIDKEHUU IO OKpPYXHOCTH. CKOpPOCTh M YCKOpPEHHE IpHU
JBUKEHUHU 110 OKPYKHOCTH.

Bexrop cunbl. PaBHOIEHICTBYIOIIIAS CUla.

IlepBbiii 3akoH HeroToHa. Bropoii 3akon Herotona. Tperuii 3akon Herotona. [lpunimn
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cujia TPEHUS CKOJbXEHHS, CHUJIAa TPEHHUS
MOKOs1, Apyrue Buabl TpeHus. KoaddbunmeHt tpeHusi.

JIBrKeHHe Tea N0 OKPYKHOCTH IO I€HCTBUEM HECKOIBKHUX CHII.

3akoH bepnymim u noabémMHas cuia kpeuia. CoBpeMEHHBIE JIeTaTeNIbHbIE anmnaparsl, cyaa
HA TIOJIBOAHBIX KPBUIbSIX, AaHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWIsX. [[BMkeHHWE moe3na Ha
MarHMuTHOM MOAYIIKE.

Cwita TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. [[BUYKEHUE Tell BOKPYT IPaBUTALMOHHOTO
1eHTpa (B ToM uucie rianeT Bokpyr Comuana). [lepBas kocmuueckas ckopocTh. HeBecoMoCTh 1
neperpy3KH.

PaBHOBecue mMaTepuanbHOM TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tema
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHenue wumnyiabca. Mmmnynsce cuiibl. Yhnpyroe W Heynpyroe
B3aUMO/IeCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbca. PeakTUBHOE IBUIKEHHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHImanbHas SHeprusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.



[ToTreHmanpHas sHEprus cxaToil npyxuHbl. Kunetndeckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

Habmoienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME MyTel U TPAEKTOPHM IBM>KEHUS OJTHOTO U TOT'O K€ T€Ia OTHOCUTENBHO Pa3HBIX
TEJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHHS MPSIMOJIMHEUHOTO JIBUXKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKCHMUS.

Habmtoienue 1BHKEHUS Tella 0 OKPY>KHOCTH.

HabmioneHne MexaHW4ecKHUX SIBJICHUH, MPOUCXOIAIIUX B cucreMe orcuéra «Temexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KCHUU OTHOCUTENILHO KaOWHeTa (hU3UKH.

HaGnronenue paBHOBECHS Tel, CBOOOJHOTO TAaJACHHS, KoJieOaHWUsS MasTHUKA B
MHEPUUAIbHBIX CUCTEMAaX KaK MOJITBEPKACHUE PUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTD YCKOPEHHUS Tella OT €r0 MacChl U JIEUCTBYIONIECH HA HETO CHUJIBI.

Habmionenue paBeHCTBa CHII TPU B3aUMOJICHCTBUH Tell.

W3meHenue Beca Tena Npu YCKOPEHHOM JIBHOKEHHH.

[lepenaua nmnysbca Ipu B3aUMOJEHCTBUM TEI.

[IpeoOpazoBanusi SHEPTUU MPU B3aUMOACHCTBUH TEIL.

CoxpaHeHue UMITYJIbca TTPH a0COIIOTHO HEYIIPYTOM B3aMMOCHCTBHH.

CoxpaHeHre UMITYJIbCa MPH YIIPYTOM B3aUMOJEHCTBUH.

Habmioienue peakTUBHOTO ABHXKEHUS.

CoxpaHeHue SHepTUU MPU CBOOOTHOM TMaJICHHH.

CoxpaHeHue SHEpruu IpH IBHKCHHUH TeJla MO/ JEHCTBUEM MPY>KUHBI.

Jlabopamopnwvie pabomot u onvimel.

KoHcTpynpoBaHnue TpakTa Jiisl pa3roHa M JajJbHEUIIEr0 paBHOMEPHOTO IBMKEHUS IapHKa
WJIU TEJIEKKH.

Onpenenenne cpenHel CKOPOCTH CKOJBXKEHUS Opycka WIM JBUKCHHS IIaphKa IO
HAaKJIOHHOM IJIOCKOCTH.

OnpeneneHne YCKOPEHHsI Tejla MNPH PAaBHOYCKOPEHHOM JBWKEHHWU I10 HAKJIOHHOH
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JABIKCHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTessl: €Ciu MpU PaBHOYCKOPEHHOM ABMKEHHMM 0€3 HayalbHON CKOpPOCTU
MYTH OTHOCSITCS KaK Psii HEUETHBIX YMCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue nBHKeHUS Tena, OPOIIEHHOTO MO YTIIOM K TOPU30HTY.

HccenenoBanue 3aBUCUMOCTH CHJTbI TPEHHUSI CKOJIBKEHUS OT CHIJIbI HOPMAJIBHOT'O JABJICHUS.

Onpenenenne ko3P huIMeHTa TPEHUS CKOTBKCHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.

UccnenoBanue 3aBUCHMOCTH CHUJIbI YIIPYTOCTH, BO3HUKAIOUIEH B MpPYXKHUHE, OT CTENEHU
nedhopmaiuy npy>KUHBI.

Onpenenenne pabOTBl CHJIBI  TPEHUS MPU PABHOMEPHOM JBWKEHHUM Tela IO
TOPU30HTAIILHON ITIOBEPXHOCTH.

Onpenenenne pabOTBI CHIBI YOPYTOCTH TpH TMOABEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

Pa3zgen 9. Mexannueckue KoJ1e0aHus ¥ BOJIHBI.



Konebarenbroe nBmkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, YacTOTa,
ammuTyaa. ['apmonunueckue konebanus. 3aryxarone koieOaHus. BoiHyXIeHHbIE KOJIeOaHMsI.
Pe3onanc.

MareMaTuyeckuii U PY>KUHHBIN MasTHUKH. [IpeBpalieHne sHepruu npu KoiaedareabHOM
JBUKCHHH.

Mexanunueckue BOdHBL [IpomonbHbie U monepedHbie BOHBL. CBOWCTBA MEXaHUUYECKHX
BOJIH: wuHTephepeHuus u audpakuusa. [[nuHa BOTHBI M CKOPOCTh €€ PacmpoCTpaHEHUS.
MexaHnnyeckue BOJHBI B TBEPIOM Telle, CECMUYECKUE BOJIHBI.

3Byk. PacnipocTpanenue u oTpaxeHue 3ByKa. ' poMKOCTh 3ByKa M BbICOTA TOHA. Pe3oHaHC
B akyctuke. WH(ppa3Byk u ynbTpasByk. Mcmonb3oBaHHWE YIbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHSIX.

Hemoncmpayuu.

Hab6nronenue konebanuii Teq moa 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Habnronenre BEIHYKICHHBIX KOJIeOaHU U pe3oHaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Hab6nronenue nntepdepeHimu u audpakiiuyd BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnuvie padbomot u onvimel.

Omnpenenenne 4acToThl U Meproia KojaeOaHuit MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 9acTOThI U TIEproIa KojaeOaHui MPy>KUHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCHMOCTH TIEpHOJIa KOJIeOaHMIA Tpy3a HA HUTU OT JTMHBI HATH.

HccnenoBanue 3aBUCUMOCTH TMepHoAa KoJieOaHWM TNPYKUHHOTO MAasTHHKA OT MAacchl
rpysa.

[IpoBepka He3aBUCUMOCTH TiepHoAa KoneOaHuil rpy3a, MOABEIIEHHOTO K JICHTE, OT MaCChI
rpysa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpUOAa KoJeOaHui MPYKMHHOTO MasiTHUKA OT
Macchl Tpy3a U KECTKOCTH MPYKUHBIL.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

Pa3nen 10. Di1eKTpOMAarHUTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. lIkana 31eKkTpoMarHuTHbIX BOJH. Mcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
cBs3u. Paguonokanus. Kocmuueckast CBs3b.

OnekTpoMarHuTHass mpupona cera. CKopocTh cBeTa. BonHOBBIE CBOMCTBa CBeTa:
uHTephepeHIus U TudpaKius.

Hemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpakuus cBera.

Jlabopamopnwvie pabomot u onvimel.

W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

[IpoBeneHue ONBITOB 10 HAOMIOACHUIO HHTEPGEPEHITNH U AU(PAKIIH CBETA.

Pasznen 11. CBeToBLI€e IBJICHHUS.

JlydeBasg Mozenb cBeTa UM reomerpudeckas ontuka. Mcrounuku ceera. [IpsimonuHelHoe
pacnpoctpanenue cBera. 3armenus ConHua u Jlynel. Otpaxkenue cBera. [lnockoe 3epkaio.
3akoH oTpaxeHus cBeta. [locrpoeHne n3oopaxeHuii, CHOPMUPOBAHHBIX 3EPKATIOM.



[Ipenomnenune cBera. 3akoH mnpenomiieHUss cBeta. [lomHOE OTpakeHHWEe CBeTa.
Hcnonp3oBanue NOTHOTO OTPAKEHUSI B ONTUYECKUX CBETOBO/IAX, ONITOBOJIOKOHHAS CBA3b.

Jlunza, xon nyueil B nmnze. Popmyna ToHkoW nuH3BL IlocTpoeHune wu300pakeHUH,
chopMUPOBAHHBIX TOHKOW JIMH30M. OnThHyeckas cucteMa QoToarnmnapara, MHKPOCKONa U
Teneckona. I'na3, kak onTudeckas cucreMa. biim3opykocTs U JAIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. ClloKEeHHE CIIEKTPAIbHBIX 1[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpsamonuHeHOE pacipOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[onmyuyenne n300pa’keHMiA B TUIOCKOM 3€pKaJie.

[Ipenomnenue cBera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOuparomieit JuHse.

Xop JIydeil B paccenBarolle JIMH3E.

[Tomydyenue n300pakeHUI ¢ TOMOIIBIO JIMH3.

[Tpuntun neiicTBus Goroanmapara, MUKPOCKOTA B TEIIECKOTIA.

Mopens rnasza.

Paznoxxenne 6emoro cBeTa B CIEKTP.

[Tosryuenue 6emoro cBeTa MpH CIOKEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopnwvie padbomot u onvimel.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIy4a OT yriia MaJeHusl.

Nzydenue cBoicTB M300paskeHUs B IIJIOCKOM 3epKaJe.

HccenenoBanue 3aBUCHMOCTH YIUIA IPEJIOMJIEHUS OT YIUVIa NAJEHUs CBETOBOTO Jiydya Ha
TPAHUILIE «BO3JAYX—CTEKIIO».

[TonydeHnue n300paxeHuii ¢ TOMOIIBIO COOMPAOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OnBITHI MO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnpITbl MO BOCHPUSTUIO I[BETA MPEAMETOB MNpHU HX HAOMIOACHUM 4Yepe3 IBETOBBIC
(GUIBTPBIL.

Pasznen 12. KBanToBbIe sIBJICHUA.

Omnwiter Pe3epdopna u mianerapuas moaenb aroma. Moaens aroma bopa. Mcnyckanue n
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIie CIIEKTPBI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-usznydeHus. CTpOEHHE aTOMHOTO sjpa.
Hyknonnas mogmens aromHoro sapa. M3oromsl. PagnoaxtuBHble mpeBpaienus. Ilepuon
noJiypacnaja aroMHbIX snep. [leficTBHe paaMOaKTUBHBIX HM3IYyYEHUN Ha JKUBBIE OPTraHU3MBI.
3amura OT paluOaKTUBHOIO U3Iy4EHHS.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3aps0BOTO U MACCOBOTO YUCEN. DHEPTUsl CBI3U
aToMHBIX sifep. CBsi3b maccel U 3Hepruu. Peaknuu cunte3a u nenenus suaep. McrouHuku
sHeprun ConHna W 3BE3M. SlmepHas SHEpreTUKa. OKOJOTUYECKHE TMPOOJEeMbI  SIepHOM
SHEPIeTHUKHU.

Jemoncmpayuu.

CHexTpsl U3JIYy4eHHS U TOTJIOLIECHHUS.

CrexTpsl pa3IM4YHbIX T'a30B.

CnekTp Bogopoaa.

Habmionenue TpekoB B kamepe Busbcona.



PaboTa cuéTrunka HOHU3UPYIOMUX U3TyICHUM.

Perucrpanus u3nydeHus: IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

HaOnroneHue crijionHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEHHUS.

HccnenoBaHne TpPEKOB: HM3MEPEHHE JSHEPrMM YacTHUIBI 10 TOPMO3HOMY IyTH (11O
dororpadusm).

W3mepenune paanoakTHBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpuTENBEHO-0000IAOIIMI  MOAYNb MpEelHa3HAa4eH JUIsl CHCTEeMaTU3alluu U
0000111eHNsT TPEMETHOTO COJIEPXKAHMS M OMBITa AEATEIIEHOCTH, TPUOOPETEHHOTO NPU U3YUECHHH
BCEro Kypca (U3MKM yriIyONEHHOTO YpOBHS, a TaKKe s MOJITOTOBKHM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHYy 10 (U3UKE.

B nporuecce u3ydeHuss JaHHOTO MOJYJIsl PeIM3YIOTCS U MOIY4aroT JaJbHEelIee pa3BUTHE
yueOHble JeHCTBUSA, OOECIEUHBAIOIIUE JIOCTHKEHHE NPEAMETHBIX M  METalpeIMEeTHBIX
pe3ynbTaToB OO0yueHUus, (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHE H
OINKCaHME SIBICHUI Ha OCHOBE NMPUMEHEHUs (PU3NYECKUX 3HAHUM, UCCIIEe0BATEIbCKUE IEHCTBUSA
(BBIABMKEHHME TMIIOTE3, IOCTAHOBKA LIEJIM M IUIAHUPOBAHHE HCCIIEI0BaHMs, aHAJIU3 JAaHHBIX U
II0JIy4YEHUE BBIBOJIOB).

[IpennouyrurenbHOl (GOpPMOIl OCBOGHHST MOXYJNS SBISETCA MPAKTHKYM, HporpaMma
KOTOPOT'O BKJIFOUYAET:

peleHre 3aqad, OTHOCSIIMXCS K PAa3IMYHbIM pa3/ielaM U TemMaM Kypca (U3UKU, B TOM
qHcie 3a/1a4, HHTETPUPYIOIIUX CO/IepKaHUe Pa3HbIX Pa3/IeiioB;

BBITIOJIHEHHE JTA00OPaTOPHBIX paboT M OMBITOB (BKIItOYast pabOTHI M OMBITH U3 MEPEYHEN K
pa3zenaMm Kypca) B YCIOBHAX CaMOCTOSATENIBHOIO IUIAHMPOBAHUSA INPOBEIECHUS MCCIIEJOBAHUS,
BbIOOpa ¥ 00OCHOBAHMS METOA U3MEPEHUS BEIMYMH, COOPKU IKCIIEPUMEHTAIBHON YyCTaHOBKH;

BBITIOJIHEHHE MTPOOJIEMHBIX 3aJIJaHUH MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa (3a1aHus 1Mo
€CTeCTBEHHO-HAYYHOW I'PAaMOTHOCTH), B TOM YHUCJIC 33/IaHUI C MEXITPEIMETHBIM COJIEPKAaHUEM;

paboTy Hajx TPYNNOBBIMM WM HMHIUBUAYAJIbHBIMH IPOEKTAMH, CBSI3aHHBIMH C
coJiepaHueM Kypca QU3UKH.

N3ydenue moBTOPUTEIHHO-0000MIAIOMIETO MOYJISI MOXKET 3aKaHUMBATHCS MPOBEICHHEM
JTMarHOCTUYECKOM pPaboThl 3a Kypc (HU3UKM YIIyOJIEHHOTO YPOBHS, BKIIOYAIONICH 3amaHMs
pa3HOro YpPOBHS CJIOXKHOCTH. Pe3ynpTaTbl BBIOJHEHHS JUATHOCTHYECKOW pabOThI MOTYT
IIOKa3bIBaTh CTENEHb FOTOBHOCTH OOYYAIOUIMXCSl K OCHOBHOMY I'OCYJapCTBEHHOMY 9K3aMEHY 110
¢u3uke, a TaKKe CBUACTENBCTBOBATH O JOCTUTHYTOM YpPOBHE €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 O®OU3MKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHMA

N3yuenne ¢u3NKM Ha ypOBHE OCHOBHOTO o00Iero oOpa3oBaHMsl HaIpaBiIeHO Ha
JOCTI)KEHUE TMIHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTte wu3ydeHus ¢GU3MKA Ha YypPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs Y
oOyudatomerocs 0yayT chopMHUPOBAHBI CIICAYIOIINE TMYHOCTHBIE PE3YNIbTAThHI B YACTH:
e ])nampuomuueckozo 6ocnumanua:

MPOSIBIICHUE MHTEpEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (PU3NYECKOi
HayKH;

[EHHOCTHOE OTHOILIEHHE K IOCTH)KEHUSM POCCUICKUX YUEHBIX-(DU3HKOB;
®  2)2pasxcoanckozo u 0yxo8HO-HPAGCHMEEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCY)KJI€HUU OOIECTBEHHO 3HAYMMBIX U 3THUUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUH (PH3UKU;

OCO3HAHUE BaAKHOCTU MOPATbHO-3TUUECKUX MPUHIIUIIOB B JIEATEIbHOCTH YUYEHOTO;
®  3)acmemuuecko20 60CHUMAHUA:

BOCTIPUATHE ICTETUYECKUX KAueCTB (PU3UYECKONM HAYKH: €€ TapMOHMYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

o 4)yennocmu HayYHO20 NOZHAHUA:

OCO3HAHHE LIEHHOCTU (PU3NYECKOW HAayKHM KaK MOIIHOTO MHCTPYMEHTa IMO3HaHUS MHUpAa,
OCHOBBI Pa3BUTHUSI TEXHOJOTMH, BAXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

OpUEHTAINS B JIEATEIHHOCTH HA COBPEMEHHYIO CHUCTEMY HAyUYHBIX NPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI;

pa3BHUTHE HAYYHOU JH0003HATENFHOCTH, HHTEpECa K UCCIEA0BATEIbCKON e TEIbHOCTH;

e 5)popmuposanusn Kynomypot 300p06bsa U IMOUUOHATLHO20 O1A20NONYYUUA:

OCO3HAaHHE IIEHHOCTH O0€30MacHOro o0pa3a >KW3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXKHOCTH TIPABHJI O€30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA IOPOTaX, C AICKTPUUECKUM
U TETUIOBBIM 000PYZ0OBaHHUEM B JOMAITHUX YCIOBUSIX;

c(hopMUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO IpaBa Ha OMMOKY W TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

e 6)mpyooeozo eocnumanusn:

AaKTHBHOE y4yacTHE B PEUICHHM NMPAKTUYECKUX 3a/ay (B paMKax CeMbH, 00pa30BaTeIbHOM
OpTraHM3aIy, TOpo/ia, Kpasi) TEXHOJIOTHYECKON M COIMAIbHON HAMPaBICHHOCTH, TPEOYIONINX B
TOM YHUCIIE U (PU3HUECKUX 3HAHUI;

MHTEPEC K MPAKTUUECKOMY U3yUEHHIO Tpodeccuil, CBSI3aHHBIX C PU3UKOI;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAallMsl Ha NpUMEHEeHUEe (U3NYECKUX 3HAHUW [JIs pelleHus 3agad B o0nactu
OKpY)Karolle Cpelibl, MIIaHUPOBAHUS MOCTYNKOB M OLIEHKH WX BO3MOXKHBIX MOCJIEICTBUN s
OKpYKarolleu Cpebl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U yTel UX PeIleHus;

e  8)adoanmayuu K USMEHAIOUWUMCA YCI0BUAM COUUATILHOU U RPUPOOHOIL CPedbl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBHIMOTHCHHH WCCICIOBAHUI M IMPOCKTOB
bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO JCITSIbHOCTD;

noTpeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUN, YMEHUN (HOPMYIUPOBATH UICH, TOHSTHSI,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHUSIX;

OoCo3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

IUTAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (DU3NUYCCKUX 3HAHMIA,

CTpEeMJICHHE aHAJTU3UPOBATH M BBISBIISATH B3aUMOCBSI3U MIPUPOJIBI, 0OIIECTBA U YKOHOMHUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PH3UYECKUX 3HAHUM;

OIICHKA CBOMIX JICHCTBUH C y4ETOM BIIMSHHS HAa OKPYKAIOIIYIO CPeIy, BO3MOXKHBIX
ri00abHBIX MTOCIEACTBHM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBaHBI MeTaNpeAMeTHbIEe Pe3yJabTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIC YHHBEpCAJlbHbIE y4yeOHbIE JEeHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpcalbHble yueOHbIE AEUCTBUS, PETYIATUBHbIE YHUBEPCATIbHBIE YueOHbIE AEHCTBHSL.

Ilo3naBaTe/IbHbIe YHUBepPCcATbHbIEe yueOHbIe AeiicTBUSA
ba3oBrble JJornyeckue 1eHCTBHUA:

BBIBIATE W XapakTepH30BaTh CYIICCTBCHHbIE NPU3HAKH OOBEKTOB  (SBJICHUH),
KJ1IacCU(UIUPOBaTh HX;

BBISABIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B pPACCMAaTPUBAEMBIX (akTax, JAaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

BBISBIIATH NPUYMHHO-CICJACTBEHHBIC CBA3M MpPU HW3YYCHUH (QHU3MYECKUX SBICHHH U
IPOLIECCOB, JIETaTh BBIBOJIBI C HCIOIb30BAaHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHHI,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PH3MUECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCOO pemieHust y4eOHOH (GHu3MuecKoi 3amaun (CpaBHEHUE
HECKOJIPKUX BapHaHTOB PEIICHHs, BHIOOp HanOoJiee MOAXOMIAIIETO ¢ Y4ETOM CaMOCTOSTEIBHO
BBIZICTICHHBIX KPUTEPUEB).

ba3oBrble uccienoBarebCKue NeHCTBHA:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEAOBATENLCKUI MHCTPYMEHT TIO3HAHUS;

IPOBOJUTH IO CAMOCTOSATEIBFHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBINA (QH3MUECKUit
9KCIIEPUMEHT, HEOOIbIIOE NCCIIeIOBaHNE (PU3UIECKOTO SIBICHHS;

OLICHUBATh Ha NPUMEHHMOCTb M JOCTOBEPHOCTb HH(OPMAIUIO, MOJYYCHHYIO B XOJI€
UCCIICIOBaHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENFHO (OPMYIUPOBATH 0OOOIIEHNUS U BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, OTIBITA, HCCIICIOBAHNS;

IPOTHO3UPOBATh BO3MOXHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TPEATIONI0KEHUSI 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

NPUMEHATh PA3IUYHBIC METOJBI, MHCTPYMEHTHI M 3alpOChl HpU TOHCKE M OTOOpe
UH(OPMALIMY WU TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3nyeckoi 3a1a4u;

aHaM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIPETUPOBATh HHPOPMALMIO PA3IUUHBIX
BUJIOB U ()OPM IPE/ICTaBICHNUS;

OLICHMBATh HAAEKHOCTh MH(GOPMAIMU 1O KPUTEPHSM, MPEUIOKEHHBIM YYUTEIEM WU
c(OpMYITMPOBAHHBIM CaMOCTOSTEIIBHO;



CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJBHYIO (GopMy TMpeAcTaBiIeHUsS HHPOPMAIMH U
WLUTIOCTPUPOBATH peliacMble 3a7a4d HECIIOKHBIMU CXeMaMH, IUarpaMMaMu, WHOU rpadukoi u
X KOMOMHAIUSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B X0JIe 00CYKIeHHs YUeOHOTro MaTepHaia, pe3yabTaToB JJadOpaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJIaeMOW TEMBbl M BBICKA3bIBaTh WJICH, HAICICHHBIC Ha
pelleHre 3a1a9u 1 MoAaepKaHue 01aroKenaTeIbHOCTH OOIIEHS,

COIOCTaBJSITh CBOM CYXICHHS C CYXICHHUSMH JIPYTHMX YYaCTHHUKOB JHAJora,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIIUH;

BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TIPEACTaBISITH  pEe3yJabTaThl  BBIOJHEHHOTO  (PM3UYECKOTO  OMBITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHJAHOW M MHIUBUAYaJTbHOU pabOTHI IpU
pELICHUH KOHKPETHON (PU3NUECKOil PoOIIeMbl;

NPUHUMATh [EIH COBMECTHOW JESATEIBHOCTH, OpPTaHW30BHIBATH JEHCTBUS 10 €€
JOCTIDKEHUIO: paCIpeNeNsiTh PO, 00CYXIaTh MPOIECCH U Pe3yabTaThl COBMECTHON paloThI,
0000111aTh MHEHUS HECKOILKUX JIIOHEH;

BBINOJIHATh CBOIO YacTh pabOTHI, JIOCTUTas KadeCTBEHHOI'O pe3ylbTaTa II0 CBOEMY
HAIpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

OIICHUBATh KAa4eCTBO CBOETO BKJIAJa B OOLIMH MPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX W YU4EOHBIX CHUTYAIUSX, TPEOYIOMIMX IS PEIICHUS
bu3nUecKux 3HaAHUMH;

OpUEHTUPOBAThCA B PA3IMYHBIX [OAXOJAaX NPUHATUA pelIeHud (MHAMBHUAyaJbHOE,
IPUHITHE PELICHUs B TpyYIIe, IPUHATHE PELIECHUI TPYyIoi);

CaMOCTOSITENILHO COCTABJISITh AJITOPUTM pEHICHUS (PU3NYECKOW 3aJaud WIM IUIaH
UCCIICIOBaHMSI C Y4€TOM HMEIOIIUXCS  PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHUPOBATh Mpe/iaraéMble BApUAHThI PELLICHUH;

JenaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIBHBII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYallUH U TIpeJiaraTh iaH e€ N3MCHCHHUS,

OOBSACHATh MPUUYUHBI TOCTHXKEHUS (HEIOCTH)KEHHUS) Pe3ybTaToB NESATEIbHOCTH, /1aBaTh
OLICHKY TPHUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTUBBHI B JCATEIHLHOCTh (B TOM YHCIIC B XOJ BBIIIOJHEHUS (PU3UIECKOTO
WCCJICIOBAHMSI WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHBIIUXCS CHUTYaIlUM,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yIbTaTa €N U YCIOBUSM.

CTaBUTH ceOs Ha MECTO JPYroro 4eloBeKa B XOJE CIOpa WU JAUCKYCCHU Ha HAYYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToTo.

npu3HaBaTh CBOE IMpaBO Ha OMMOKY MpH peleHud (U3MUecKux 3aJad Wil B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MPaBo JIPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOydeHus ¢ 7 Kaacce MpeaMETHBIC pe3ylbTaThl HA YIrIyOJIEHHOM YPOBHE IOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

UCIONIb30BAaTh  TOHATUA: (U3MUECKHEe U XHUMUYECKHE SIBICHUSA, HaOI0JeHue,
OKCIIEPUMEHT, MOJIeTh, TUIIOTE3a, SAMHULIBI (PU3UUYECKUX BEIIMYWH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOAIHUSL ~ BemiecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JIBUKCHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TPaeKTOpHUs, PaBHOACWUCTBYIOIIAs CHJI,
nedopmarus (yrnpyrasi, IiIacTi4eckasi), HeBECOMOCTb, COOOIIAONTUECS COCY/IBI;

YBEPEHHO pa3nuyaTh sBiIcHHUS (quddy3us, TEIUIOBOE [BIKEHHWE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE JIBH)KCHUE, HEPaBHOMEPHOE [IBIDKCHHE, HWHEPIMsS, B3aUMOJCUCTBUE Tel,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpaleHHs, IMepenada JaBICHUS TBEPABIMHU
TelaMM, JKUIKOCTSIMM U Tra3aMu, aTMoc(epHOe [AaBlieHHE; IIJIaBaHUE TeN, MpeBpalleHus
MEXaHUYECKOM SHEPruH) MO ONHUCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE PUINIECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHHE U3YYEHHBIX (U3UYECKUX SIBICHUN B OKpy)KawoleM mupe (B
TOM uncie (GU3NUECKUe SIBICHUS B MIPUPOJE: MPUMEPHI IBUKEHHS C Pa3IMUYHBIMU CKOPOCTSIMH B
JKUBOU U HEXUBOU NPUPOJIE, NEUCTBUE CUI TSKECTH, TPEHUS, YIPYTOCTH B IIPUPOJIE U TEXHUKE,
BIUSHUE aTMOC(EepHOro MaBlieHUS Ha >KMBOM OpraHW3M, IUIaBaHWE pbIO, phlYaru B TeEIe
YyelioBeKa), PH 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7auy B yu4e€OHYIO, BBIICIATH CYIIECTBEHHBIE
cBoMCTBa (MpU3HAKHN) GU3HUECKUX SIBICHUH;

OIKCHIBATh M3YYCHHBIE CBONCTBA TeN M (DU3UYECKHE SBJICHHS, MCIOIB3yS (U3HUECKUE
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMs, MYyTh, CPEAHSS CKOPOCTh, CHIIA
VIPYTOCTH, CUJa TSXKECTH, BeC Teja, cuja TPeHHs, JaBjeHHe TBEPAOro Tena, AaBJICHHUE CTOI0a
KUJKOCTH, BBITAJIKMBAIOLIAs CHUJIa, MEXaHH4YecKas padoTa, MOILIHOCTb, IJIEYO CHIIbI, MOMEHT
CWIBI, KOX((UIIMEHT IOJIE3HOTO JACWUCTBUS MEXaHHW3MOB, KWHETHYECKas W MOTCHIMAIbHAsS
DHEprus), MPU OMUCAHUH MPABUIHHO TPAKTOBATh (U3UUYECKUN CMBICT HCIIOJB3yEeMbIX BEITUYHH,
uX O0OO3HAYeHHs M EAUHHULBI (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE
JMaHHY!0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTh TpaduKU H3YHYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEINUHH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3UUYECKUE SBICHUS M MPOIECCHI, UCIONB3Ys MpaBUIa
CJIOKEHUs CUI (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBUIO
paBHOBecHs pblyara (010Ka), «30JI0TO€ IPABUIIO» MEXAHUKU, 3aKOH COXPaHEHHs] MEXaHUYECKOI
SHEPruM, TMpPH OSTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA W 3allUCBIBATh €r0
MaTEeMaTUYeCKOEe BhIPAXKEHUE;

CTPOUTH MpOCThie (PU3NUECKHE MOJIENH pEabHbIX OOBEKTOB, MPOLIECCOB U SIBICHUI,
BBIICTIATh NPU STOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE CBONCTBA OOBEKTOB, IPOIECCOB,
SIBIICHUU, IPUMEHSITh (PU3MUECKUE MOJACTH IS OOBSICHEHHS (PU3NUYECKUX TPOIIECCOB M PEIICHUS
yueOHBIX 3a71a4;

OOBSACHATh (U3NYECKHUE SBICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE B KOHTEKCTE
CUTyalluil NMPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, U peuiaTh KauyeCTBEHHBbIE 33Jaud, B TOM
guclie TpeOyIre YHCISHHOTO OIECHUBAHUS XapaKTEPHBIX 3HAUCHUH (PU3NYECKUX BETUYHH, TTPH
9TOM BBIOMPATH aJIeKBATHYIO (PU3HUECKYIO MOJECIb, BBISBISATH TPHUYNHHO-CIICICTBEHHBIC CBSI3U U
BBICTpAaWBaTh JIOTUYECKYIO IIETIOYKY PACCYXIECHUM C OMOpod Ha HW3YyYECHHBIE CBOMCTBA
buznyecKux sIBICHUH, PU3NYECKUe 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEINH;



pemath pacy€THble 3amaun (B 2—3 AEUCTBHUSA) MO HM3y4aeMbIM TeMaM Kypca (HU3UKH,
BBIOMpasi aJeKBAaTHYIO (DU3MYECKYI0 MOJeNb, C UCIOJb30BAHUEM 3aKOHOB U  (opMyl,
CBSI3BIBAIOIIMX (PU3MUYECKHE BEIMYUHBI, 3aIMChIBATh KPATKOE YCIOBUE U PA3BEPHYTOE PELICHHE
3aJa4M, BBIABISATH HEJOCTAIOLIME WJIM H30BITOUHBIE J1aHHBIE, 0OOCHOBBIBATH BBHIOOP MeTOJa
pelleHus 3aJayd, MCMOJb30BaTh CIPABOYHBIE JaHHbIE, MPOBOAUTh MaTeMaTHYECKHE
npeoOpa3oBaHusl U Pacd€Thl, OLIEHUBATh PEAUIMCTHYHOCTh MOJIYYEHHOTO 3HAYCHHS (PU3UUECKOM
BEJIMYMHBI M ONPEACIATh Pa3MEpHOCTh (U3NYECKON BEIMYMHBI, MOJYYCHHOH INPH pelIeHUH
3a]a4u;

pacrno3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PEIIUThH MPU MOMOIIU (PU3UIECKHX METOJI0B, 1
npeiaraTb OPUEHTUPOBOYHBIA CIOCOO pEIIeHUs, B OMUCAHWU HCCIEIOBAHUS PACIO3HABATH
pOBEPsEMOE TPEANONI0KEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH MOTYYSHHBINH PE3yIbTaT;

IIPOBOAMTD OMBITHI IO HAOIIOAEHUIO (GU3NYECKUX SBJICHUN MU (PU3NYECKUX CBOMCTB Tel
(muddy3us, TenIoBoe paCIIMPEHHE Ta30B, SBJICHHE HWHEPIHUH, W3MEHEHHWE CKOPOCTH IpH
B3aUMOJICHICTBUM TeN, Iepefaya JaBlICHUS >KUIKOCTBIO M Ta3oM, IPOSBICHHUE EHCTBUSA
aTMOC(EepHOTro JaBJICHUS, IEHCTBHE MPOCTHIX MEXAaHU3MOB): (POPMYIMPOBATH MPEAINOJIOKEHHE
(TUIoTe3y) 0 BO3MOXKHBIX pe3yJbTaTax HaOJIOJACHHUH, CAMOCTOSATEILHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO HabOpa 000PyI0OBaHUs i POPMYIIUPOBATH BHIBOJIHI,

IPOBOIUTH NPSAMbIE M KOCBEHHBIE H3MepeHHUs (U3NYECKHX BEIMYMH (paccTosHHE,
IPOMEXYTOK BPEMEHHM, Macca Tena, 00bEM Tela, CHila, TeMIIeparypa, IIOTHOCTh KHUJIKOCTU H
TBEPAOrO TeNa, CUila TPEHUS CKOJIbXKEHHUS, MJaBJIEHWE BO3[yXa, BBITAJKUBAIOIIAsA CHUJIA,
JEeICTBYIONIAs HA MOTPYKEHHOE B )KUJIKOCTh TEJO, KOAPGUIIUEHT MOJIE3HOTO AEUCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, 0OOCHOBBIBATH BHIOOD
MeTOoa HW3MepeHus, (PUKCHpOBAaTh MOKa3aHHUA NPUOOPOB, HAXOAUTH 3HAYCHHE H3MEpsSEMOU
BEJIMYMHBI C TIOMOILBIO YCPEIHEHUS Pe3yIbTaTOB CEpUU U3MEPEHUN U OLIEHUBATH MOTPEUTHOCTD
M3MEPEHHI;

IPOBOJUTH HECIIOKHBIE 3KCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (hru3nyecKux
BEJIMYMH (3aBHCHMOCTH ITyTH PAaBHOMEPHO MABIIKYLIETOCS Teja OT BPEMEHM JBWKCHHUS TeJa,
CHWJIBI TpPEHUS CKOJBXEHHS OT CHUJbl HOPMAaJbHOTO JaBlIEHUS, KauyecTBa 0O0paboTKu
MOBEPXHOCTEN Teld U HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS Tell, CHUIIbI
YIPYTrOoCTH OT YIUIMHEHUS MPYXKHUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00bEMa MOrpY:KEHHOW 4YacTH
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTU Teja, OT TJyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUN IUIaBaHMs TeN, YCIOBHI paBHOBECHs phlyara M OJOKOB):
COBMECTHO C yuyuTesneM (QopMyJIUpoBaTh 3aJadyy U THIOTE3Y HCCIEIOBAHUS, CAMOCTOATEIHHO
IUTAHUPOBATh HCCIIEAOBAHUE, CAMOCTOSTEIBHO COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY C
UCIIOJIb30BAaHUEM UHCTPYKIMH, TPEACTABIATh NOJYYECHHBIE 3aBUCUMOCTH (PU3HMUECKUX BEIUYHH
B BuJe Tabmui U TpaduKOB, OLIEHUBATH IOTPEIIHOCTH, JieJaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEJIOBAHUS,

coOmoiaTh MpaBWJa TEXHUKH Oe30MacHoro Ttpynaa mpu pabore ¢ 1abopaTOPHBIM
o0opymoBaHueM;

YKa3bIBaTh MPUHIUIIBI IEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIatoNINecs COCyibl, 0apoMeTp, pbluar, MOJABUKHBIA U HEMOJABHKHBIN OJIOK,
HaKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh NPUHIMIIBI JCHCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX IIPOIECCOB C ONOpPOM Ha MX omucaHus (B TOM YHCIE: MOJUIMITHUKH,
YCTPOMCTBO BOJIONIPOBO/IA, TUIPABIMYECKUH Tpecc, CU(POH, MAHOMETP, BEICOTOMEP, MOPIITHEBOM



HAcoC, apeoMeTp), MCIIONb3ys 3HAHUA O CBOMCTBAaX (PU3MUECKUX SIBJICHUH M HEOOXOAMMBIC
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

UCITIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM M3YYCHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U  TEXHOJOIMYECKHUX MPOIECCOB MpPH pEHIeHUH YyueOHO-
MPAKTUYECKUX 3a7ay;

OPUBOANUTH TpUMEpPbl  (HAXOAWTh HWHPOPMALUIO O TpUMepax) MNPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM >KM3HU Ui obecriedyeHus: 6e30MacHOCTH
npu obOpaimieHud ¢ OpuOOpaMu W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/10pOBbI U
COOIIOZICHHS] HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKAIOIIeH cpelie;

OCYILECTBIISATH OTOOP UCTOYHHKOB MH(pOpMaIUN PU3NIECKOTo conepkanus B HTepHeTe,
CaMOCTOSITENILHO (HOPMYIHPYST TIOUCKOBBIN 3alpoc, Ha OCHOBE MUMEIONIMXCS 3HAHUN U MyTEM
CPaBHEHMsI  PA3JIMYHBIX  HCTOYHUKOB  BBIACNATH  HHQOpPMAIMIO, KOTOpas  sBISETCS
MIPOTHUBOPEYMBOM MIIH MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBHIOJHEHUH YYEOHBIX 3a/laHUil Hay4HO-TIOMYJIIPHYIO JIUTEepaTypy
(Gu3MUecKoro cojepXKaHHs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HH(OpMaLMU W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKWE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHHUKOB MHPOpPMALUU (PU3NIECKOTO COACPIKAHUS, B TOM YHUCIIE MYOJUYHO JIeNaTh KpaTKue
COOOIllEHUsI O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX HCCIEOBaHUM, NPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh M3yYCHHBIH MOHATUNHBINA ammapaT Kypca (U3HMKH, CONPOBOXKAATh BHICTYIICHUE
MPE3EHTALUEN;

IpU BBHINOJIHEHUHM Y4YEOHBIX MPOEKTOB M MCCIIEJOBAHUHN pacrlpenessaTh O0O0sS3aHHOCTH B
rpynmne B COOTBETCTBUM C TIOCTaBICHHBIMH 3a/ladyaMH, CJEIUTh 3a BBIMNOJHEHHEM IJIaHa
NEeICTBUI, aJeKBaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTH TPYIIIbI, BHICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

K xoniy oOyuenus ¢ 8 knacce npenMeTHble pe3yibTaTbl HAa YriyOJIE€HHOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

HUCIIOJIB30BAaTh ITOHATHSA (Macca U pasMCpbl MOJICKYJI, TCIUIOBOC ABHKXCHUC ATOMOB U
MOJICKYJI, arpCeraTHbIC COCTOSAHUA BCUICCTBA, KPUCTAINIMUCCKUEC U aMOpq)HBIe TCIa, HaCBIHleHHBIﬁ
W HEHACBHINICHHBIM TMap, CHOCOOBI W3MEHEHHS BHYTPEHHEH OHEPIruM, dJIECMEHTAPHBINA
ANEKTPUYECKUH 3apsill, TPOBOJHUKH, MOTYIPOBOAHUKH, JUIIEKTPUKH, HCTOYHUKU TTOCTOSTHHOTO
TOKa, SJICKTPUYCCKOC U MArHUTHOC I10JIsA, OITUYCCKAA CI/ICTeMa) U CUMBOJIMYECKHHU S3BIK (1)I/I3I/IKI/I
IPY PEUICHUU YYeOHBIX U MPAKTUYECKUX 3a/1aY;

YBEPEHHO pa3iinyaTh SIBJCHUS (TEIUIOBOE pacHIMpeHHe (CKaThe), TEIJIOBOE paBHOBECHE,
MOBEPXHOCTHOE HATSKEHHE, CMauMBaHUE, KaNWUISPHbIE SIBICHUS, HCIApeHUE, KOHICHCAIIMs,
IUTABJICHUE, KPHUCTAUIM3AlMs, KHIIEHWE, CIOCOOBl Teruionepenadyu (TEeruIompOBOIHOCTD,
KOHBCKIIUA, I/I3J'Iy‘-I€HI/I€), TCIIJIOBBIC TIOTCPH, IJICKTpU3alUusd TCII, BBaHMOHeﬁCTBHG 3apsAa0B,
JEHCTBUS 3JEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEWCTBHE
MarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM) 110 OTMMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MYECKUX SBICHUH B OKpYKalolleM Mupe (B
TOM 4Hclie (QU3nYecKue SIBICHUS B MPHUPOJE: MOBEPXHOCTHbIE M KANWUIAPHBIE SBICHUS B
npupoie, KPUCTAILIBI B MpUpoae, uznydeHue ColiHla, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpU3BL,
o0Opa3oBaHHe pOCHI, TyMaHa, UHEsl, CHETa, JIEKTPHUUECKUE SIBIICHUS B aTMOc(epe, JIEKTPUIECTBO



JKUBBIX OpPraHU3MOB, MarHUTHOE MoJjie 3eMiid, Japeld MOoII0COB, pPOJIb MAarHUTHOTO TOJS JUIs
KHU3HU Ha 3emiie, MOJIIPHOE CUSHKE), TIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

OINKCHIBATh HM3YYEHHbIE CBOMCTBA Tel M (DPU3MUECKHE SBICHMS, HCIOJIb3ys (U3HUECKUE
BEJIMUMHBI (TemIepaTypa, BHYTPEHHSS HEpPrusi, KOJIMYECTBO TEIUIOTHI, paboTa rasa, yaeibHas
TEIIOEMKOCTh BEIIECTBA, yAeTIbHAs TEIUIOTa MUIABICHUS, YAelbHas TEIIoTa mapooOpa3oBaHus,
yleIbHas TEIUIOTa CTOPAaHMs TOTUIMBA, KOA(P(OUIIUEHT MOJIE3HOT0 NEHCTBHSI TEIJIOBON MAIIWHBI,
OTHOCHUTEINIbHAsl BIAXXHOCTh BO3[yXa, D3JEKTPUYECKUM 3apsij, CHJIa TOKa, JJIEKTPUYECKOE
HanpspKeHue, ConpoTuBiieHUuE mpoBoaHuka, DJIC B 1enM MOCTOSTHHOTO TOKA, AJIEKTPUYECKOE
yJeIbHOE COIPOTUBIICHUE BeUIecTBA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKa), IpH
ONMHMCAHUM TPABUIBHO TPAKTOBaTh (DU3MYECKH CMBICT HUCHOIB3YEMBIX BEIUYHH, WX
0003Ha4YeHHs] U €IWHUIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTHh (YOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
¢bu3nYeCKyI0 BEIMUMHY C APYTUMHU BETUYMHAMHU, CTPOUTH IpaUKU M3yUYEHHBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUYECKHE SIBICHUS U MPOLECCHI, UCTIONb3Ysl OCHOBHBIC
MOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUHM CTPOCHHUS BEIIECTBA, YPABHEHHE TEIJIOBOTO
OanaHca, 3aKOH COXpaHEHHS AJIEKTPUYECKOro 3apsijaa, 3akoH KyrnoHa, IpUHLIMI CyNeprio3uliun
AIIEKTPUUYECKUX ToJieH, 3akoH Oma s yyacTka menu, npasuia Kupxroda, 3akon Oma s
NOJIHOM 1enu, 3akoH Jxoynsa-JIeHa, 3aKOH COXpAaHEHWs DSHEPruH, IPU 3TOM pa3IMyYaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTH MpOCThie (PU3NUECKHE MOJIENH pealbHbIX OOBEKTOB, IMPOLIECCOB U SIBICHUIA,
BBIJICJIATE TIPH 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIC CBOMCTBA OOBEKTOB, IPOILIECCOB,
SIBIICHUH, IPUMEHATh (PU3NYECKUE MOJIEIH JUIsl OObACHEHHS (PU3UUECKUX MPOLIECCOB U PEIICHUS
y4eOHBIX 3a7a4;

OOBACHATH (PU3NYECKUE SBIICHUS, MPOIIECCH] U CBOMCTBA TEN, B TOM YHCJE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, U peuiaTh KayeCTBEHHBIE 3a/aud, B TOM
guclie TpeOyIIre YHCISHHOTO OIECHUBAHUS XaPaKTEPHBIX 3HAUCHUH (DU3NYECKUX BEITUYHH, ITPH
9TOM BBIOMPATH aJIEKBATHYIO (DU3HUECKYIO MOJIEIb, BBISBISATH MPUUNHHO-CIIEICTBEHHBIE CBSI3U U
BBICTpAaWBaTh JIOTUYECKYIO IIETIOYKY PACCYXIECHUM C ONMOpOd Ha HW3yYEHHBIE CBOICTBA
(Gu3nUecKuX SIBICHHUH, (PU3NUECKHE 3aKOHbI, 3AKOHOMEPHOCTH U MOJICIH;

YBEPEHHO peliaTh pacu€THHIC 3a/1a4M (C OMOPoi Ha 2—3 ypaBHEHHS) IO U3y9aeMbIM TeMaM
Kypca (U3UKH, BBIOMpas ageKBaTHYI (U3WUYECKYIO MOJEIb, C HCIOJH30BAaHUEM 3aKOHOB H
dbopmyi, cBs3bIBaOMINX (U3UYECKUE BEIMUMHBI, 3alMChIBaTh KPATKOE YCIOBHE U Pa3BEPHYTOE
pellieHre 3a/lady¥, BBISABIATH HEJOCTAIONIME WM M30BITOYHBIC JaHHBIE, 0OOCHOBBIBATH BHIOOD
METO/Ia pelIeHUsl 3a/layd, MCIOJIb30BaTh CIPABOYHBIC JAHHBIC, TPUMEHSATH METOJIbl aHaIu3a
pa3MepHOCTeH, HCNONb30BaTh rpauueckue METOAbl  pellleHus  3aJady, POBOAMTH
MaTeMaThuyeckue MpeoOpa3oBaHUs M PACUYETHI, OLEHUBATh PEATUCTUYHOCTH IOJTYYEHHOTO
3HaueHUs (PU3UYECKOW BENUYMHBI U ONPENeISITh PAa3MEPHOCTh (DU3MUECKON BEITUYUHEI,
MOJIYYEeHHOU MpHU PEIICHUH 3aa4H;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PEIIUThH MPU MOMOIIN (PU3UIECKHX METOJI0B,
npejiaraTb OPUEHTHUPOBOYHBIM crmoco0 pelieHus, B OMHCAHMM HCCIEIOBAaHUS PACIIO3HABATH
IpOBEPSEMOE TPEANONI0KEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH MOTYICHHBINH PE3yIbTaT;

MPOBOAMTD OMBITHI IO HAOIIOJECHUIO (U3NYECKUX SBICHUN MU (PU3NIECKUX CBOWCTB TEI
(KanmwIIsipHbIE SBJICHUS, 3aBUCHUMOCTH JIaBJICHUS BO3JyXa OT ero o0bEMa W TeMIleparyphbl,
CKOPOCTH TIpollecca OCTbIBaHUS (HarpeBaHus) NpHU M3IYYEHUH OT LBETa H3Iydaromei
(morjomaoIe) MOBEpXHOCTH, CKOPOCTh MCHApEHUs BOJABI OT TEMIIEPATyphl XKHUIKOCTH WU



IIOIMaAn €€ MOBEPXHOCTH, DJICKTPH3AIUS TEJN W B3aMMOJACHCTBUE DJICKTPUYCCKHUX 3apsIOB,
B3aMMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BU3yalM3alllsl MAarHUTHBIX TMOJIEH MOCTOSHHBIX
MAarHUTOB, JIEHCTBUS MArHUTHOTO TIOJISi HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHTA,
CBOWCTBA  DJICKTPOABHTATENSl  IMOCTOSHHOTO  TOKa):  (OPMYJIHPOBAaTH  MPOBEPSIEMOE
MPEANOoKEeHHe (THUMOTEe3y) O BO3MOXHBIX pe3yjbTaTax HaOMIOJICHUH, CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 H30bITOUHOro Habopa 0O0OpYyIOBaHMSA, ONHMCHIBATH XOJ OIBITa H
(dbopMyITHUpPOBaTH BHIBOIBI;

NPOBOJIUTHh TPSMbIE M KOCBCHHBIC HW3MEpeHUs (HU3MUECKUX BEIWYHMH (TEeMIIeparypa,
OTHOCHTENIbHASI BJIAXHOCTh BO3/yXa, CHJIAa TOKa, HAINpPsDKEHHE, YeNbHas TeII0EMKOCTh
BEIIIECTBA, COIMPOTHBIEHHWE IPOBOJHUKA, pab0oTa M MOLIHOCTH 3JIEKTPHUUECKOTO0 TOKa) C
UCIIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, OOOCHOBBIBATH BBHIOOp MeETO/A
u3MepeHusi, (UKCUPOBATh MOKa3aHUsI MPHOOPOB, HAXOAUTH 3HAUYCHHE U3MEPSIEMON BEIIMYHHBI C
MIOMOIIIBIO YCPETHEHHS PE3YIbTaTOB CEPUN U3MEPEHUH 1 OLIEHUBATh MOTPENIHOCTh W3MEPEHUH;

IPOBOJIUTH HKCIEPUMEHTANbHbBIC HCCIEIOBAaHUSA 3aBUCHUMOCTEH (PU3HUECKUX BEIUYHMH
(3aBHCHMOCTH JaBJICHHSI BO3/lyXa OT €ro 00b&Ma U HarpeBaHUs WM OXJIAXKICHUS, UCCIIEJOBAaHUE
SBJICHUS TEIUIOOOMEHa TpPU CMEIIWBAHWHM XOJIOMHOW M TOpsSYeld BOJBI, 3aBUCHMOCTH
COIIPOTHUBIICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOMIATU TONEPEYHOTO CEUYCHUS W YICIBHOTO
COIIPOTHUBIICHUS BEILIECTBA NPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOIIEro uepe3 MPOBOJHHK, OT
HaNpsDKCHUs Ha IPOBOJHUKE, UCCIIEIOBAaHUE TTOCIIEIOBATEIBHOTO U NMAapaJUICIbHOTO COSINHEHHH
IIPOBOJTHUKOB): COBMECTHO C y4uTeleM (pOpMyInMpoBaTh 3alady M THIIOTE3y HCCIIECIOBAHHS,
CaMOCTOSITENILHO TUTAHUPOBATh MCCIIEAOBAHUE, CAMOCTOSTEILHO COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAHUEM MHCTPYKIMH, TPEACTABIATh IOJYYEHHBIE 3aBUCHUMOCTH
(bu3HYECKUX BEIMYUH B BUJE TaOIHIl U rPadKOB, OIEHUBATH OTPEIIHOCTH, ACNIATh BBIBOIBI 110
pe3yabTaTaM HCCICIOBAHMS,

coOmro1aTh nMpaBmuiia 6€301MacHOTO TpyAa Mpu padboTe ¢ 1abopaTOpHBIM 000PYIO0BAaHUEM;

XapaKTepU30BaTh MPUHIUIIBI ICUCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOLECCOB C OMOPOW Ha MX OMUCAHMA (B TOM YHCIE: CUCTEMa OTOIICHHS
JIOMOB, THUTPOMETp, TIapoBas TypOMHA, aMIIEPMETpP, BOJBTMETpP, CUYETUMK OICKTPUUCCKOM
SHEPTHH, JJIEKTPOOCBETUTEIbHBIE TPHOOPHI, HAarpeBaTEIbHBIC JJICKTPONPUOOPHI (TIPUMEPHI),
MPEIOXPAaHUTENN U UX MPUMEHEHHE B OBITY M TEXHHUKE, IPUMEHEHHUE TIOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIHOJb3ys 3HAHHS O CBOMCTBax
bu3nYecKuX SBICHUHN, HEOOXO0IUMbIE (PU3UIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHHUYECKHE YCTPOWCTBA U H3MEPHUTEIbHBIE IPUOOPHI MO CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (KHUJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, THUTPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI IEKTPHUECKUX
IeTeld C TOCIeI0BATENbHBIM U MapajuIeIbHBIM COCAMHEHUEM DJIEMEHTOB, pa3iindasi yCIOBHBIC
0003HaUEHHSI SJIEMEHTOB JICKTPUIECKUX IICTICH, HCIIOJIb30BaTh CXEMbI M CXEMaTHYHBIC PUCYHKH
U3YYEHHBIX TEXHUYECKHX YCTPOMCTB, W3MEPUTENbHBIX NPUOOPOB U TEXHOJOTHMUYECKUX
IPOIIECCOB MPH PEIICHUH y4eOHO-TTPAKTHYECKUX 3a7ay;

NPUBOAUTH TNpPUMEPHl  (HAXOAuTh HWHPOPMAINMIO O TPHUMEpPax) MPAKTHIECKOTO
UCTIONIb30BaHUsT (PU3NYECKUX 3HAHWI B TIOBCEAHEBHOW JKM3HU Ul oOecreueHus] 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS H
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYKaroIlel cpese;

OCYIIECTBIIATh TOUCK HWHPOpPMANUU  (PU3UUECKOro conepkaHust B MHTepHeTe,
CaMOCTOSITENILHO (POPMYIIUPYS TIOMCKOBBIN 3aIIPOC, HA OCHOBE UMEIOIINXCSI 3HAHUW U CPAaBHEHHS



JIONOJIHUTEIBHBIX MCTOYHUKOB BBIAEIATh MH(POPMALMIO, KOTOpas SBIAETCS NMPOTUBOPEUMBOU
WA MOET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MpPHU BBHIOJHEHUM YUEOHBIX 3a/laHUil Hay4HO-TIOMYJIIPHYIO JIUTEpaTypy
(GU3M4ECKOro CcoJepXaHMs, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HMH(OpMAnUM W3 OJHOM 3HAKOBOU
CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC ITMCBMEHHbIE M KpaTKUME YCTHbIE COOOLIeHHs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PM3UUECKOr0 COAEp’KaHUs, B TOM 4YUCIE MyOINYHO
IPEACTaBIATh PE3YyJbTaThl NPOEKTHONM MIIM HCCIEAO0BATENbCKOW IEATEIbHOCTH, MPU 3TOM
IPaMOTHO HCIOJb30BAaTh W3YyYCHHBIH MOHATUHHBIA ammapar Kypca (QHU3UKH, COMPOBOXKIATH
BBICTYIIJICHHE TIPE3eHTALNEH;

IIPY BBIIOJHEHUN Y4€OHBIX MIPOEKTOB M UCCIENOBAaHUN (PU3MUECKUX MPOLIECCOB PACHPEACIATh
00s3aHHOCTM B TpyNIe B COOTBETCTBMM C IIOCTABICHHBIMU 3aJadyaMH, CJIEIUTh 3a
BBITOJIHEHUEM IUIaHa JCWCTBUH U KOPPEKTHPOBATh €ro, aJCKBaTHO OIICHHWBATh COOCTBEHHBIN
BKJIaJl B JIEATEIILHOCTh IPYIIIbI, BHICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJCHCTBHE, MPOSBIIAL
TOTOBHOCTb Pa3pelaTb KOH(IUKTHL.

K xoHny oOyuyenus ¢ 9 knacce npeIMETHbIE Pe3ylbTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

UCTIONIb30BATh TOHATHUS (CHCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHWYECKOTO JIBIKCHHS,
HEBECOMOCTh M TIEPETPY3KH, LEHTP TKECTH, MEXaHHMYECKHE BOJHBI, 3BYK, HH(Pa3ByK H
yABTPa3BYK, 2JIEKTPOMArHUTHBIE BOJIHBI, PEHTT€HOBCKOE M3ITyYeHHE, IKaJIa HJIEKTPOMarHUTHBIX
BOJIH, HCTOYHUKHA CBETa, OJM30PYKOCTh M JaJbHO30PKOCTh, CIEKTPHl HCIYCKAHUSA U
norjomeHus, anbda-, Oerta- W TramMMa-H3IydeHHUS, M30TONBI, SJCpHAT W TEepPMOsIepHas
SHEPreTHKAa) U CHMBOJIMYECKHUHN SA3bIK (DU3UKH ITPH PEIICHUN YIeOHBIX M MPAKTHUECKHX 3a/1ay;

YBEPEHHO pa3NuyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABWKEHHE, CBOOOTHOE MaJleHUE Tel, JBHKEHHUE
10 OKPYXHOCTH, B3aMMOJICHCTBHE TeJ, DPAaBHOBECHE MAaTEpPHAIbHOW TOYKH, PEAaKTUBHOE
JIBIDKCHHE, HEBECOMOCThb, KojebaTelpHOE JBIKCHHE (TapMOHHYECKHE, 3aTyXalollue,
BBIHY)KJICHHbIE KOJieOaHMs), PE30HAHC, BOJIHOBOE JABIKEHHE (PACIpPOCTPAaHEHHWE U OTPAXKCHHE
3BYyKa, HHTepPEepeHIs U JUPpaKIus BOJIH), IPIMOJIMHEHHOE pacpoCTpaHEeHHe, OTPaKEHUE U
IPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE OEIOT0 CBETa B CIIEKTP
U CIOKEHHE CIEKTPAIBHBIX I[BETOB, €CTECTBCHHAs paJUOAKTHBHOCTh, BO3HHKHOBEHHE
JMHEWYAaTOr0 CHEKTpa H3JIyueHHs) MO OINHCAaHMIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHHE N3YYCHHBIX (HU3MUYECKHUX SIBICHUH B OKpYXKalolleM MHpe (B
TOM uuciie pu3ndeckne sIBICHUS B IPUPO/JI: IPUIMBHI U OTIIMBBIL, ABMKeHHUE Tu1aHeT COoTHeYHOH
CHCTEMBI, PEAKTUBHOE JIBUKCHHE JKHMBBIX OPraHU3MOB, BOCIPHUATUE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICCHUE, CEMCMUYECKHE BOJIHBIL, I[YHaMH, X0, LIBETAa TeJl, ONTHYECKHUE SIBJICHUSA B
npupose, OWOJIOTMYEecKOe JAEHCTBHE BUAWMOTO, YIBTPA(QHOIECTOBOTO M PEHTITEHOBCKOTO
W3JIy4CHUH, €CTECTBEHHBI pPaAMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H, PpaJNOaKTUBHOE
U3Jy4eHUE TPHUPOJIHBIX MHUHEpPAIOB [CHCTBHE pAJAMOAKTHBHBIX H3JIyY€HHH Ha OpraHu3M
YeJIoBeKa), IPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 337a4y B YUeOHYIO, BBIIEIATh CYIIECTBCHHbIC
cBoMCTBa (MpU3HAKHN) GU3HUECKUX SIBICHUI;

OIMCHIBATh M3YYCHHBIE CBOWCTBA TeN M (pU3WUecKue SBJICHHS, UCIONB3Yd (pu3ndecKkne
BEJIMYMHBI (CPEIHsS U MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,



IIEPEMEUICHUE IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBWJKEHUM, YIJIOBas CKOPOCTb,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIa TPEHMSI, CUila YIPYTOCTH, CHUJIa TSDKECTH, YCKOPEHHE
CBOOOHOTO MaJIeHHs, BEC Tella, EHTP TKECTU TBEPAOTO Tesa, UMIYJIbC TEJIa, UMIYJIbC CHIIBI,
MOMEHT CHJIBl, MEXaHWYeCKas paboTa M MOILIHOCTb, MOTEHLIUAIbHAS YHEPIrUs Teja, MOJAHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, OTEHIIUAIbHAS SHEPTHsl CKATOM MPYKUHBI, KWNHETHYECKAsl DHEPT U,
NOJIHAasE MEXaHW4ecKasl SHEprus, Mepuo] M 4acToTa KoyieOaHui, Mepuo] MaTeMaTHYECKOro H
IPYXKUHHOI'O MAasTHUKOB, JJINHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA,
HoKa3aTesab NPEIOMIIEHUS CPEelbl), IPU ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTOJb3YEMBbIX BEIMYMH, HMX OO0O03HAUYE€HUS M EAMHUIBl (U3NYECKHX BEJIUYMH, HAXOIUTh
(opMyIbl, CBA3BIBAIOLINE MaHHYIO (U3UYECKYIO0 BEIMYHHY C JPYITMMU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4SHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETUYMH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUYECKUE SBICHHUS U IPOLECCHI, UCIOJb3Ys 3aKOH
COXPAaHEHHs DHEPIuH, 3aKOH BCEMHPHOTO TATOTCHMS, NPUHIMII CYNEPIO3ULUN CHJI, ITPUHLIAI
OTHOcUTENbHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCa, TEOPEMY O
KMHETUYECKOM JHepruu, 3akoH ['yka, 3akOH bepHyIIu, 3aKOHBI OTPAXKECHUS U IPEIOMIICHUS
cBeTa, (pOopMyJly TOHKOH JMH3BI, IUIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOIO
Apa, 3aKOHBI COXPAHEHHUS 3apsA0BOTO M MACCOBOIO YHCEN NPHU ANEPHBIX PEaKLUAX, IIPU ITOM
pasnyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTEeMaTHYECKOE BhIPaKECHNUE;

CTPOUTH (PU3HUECKUE MOJEIN peabHBIX 00BEKTOB, MIPOIIECCOB U SABICHHM, BBIICIATD MPU
9TOM CYILECTBEHHBIE U BTOPOCTENEHHBIE CBONCTBA O0OBEKTOB, MPOLIECCOB, SIBIECHUH, IPUMEHSTH
buznvecKue MoaeNu il O0BsICHEHUS (PU3NUYECKHUX MTPOIIECCOB U PEIICHHS YUYEOHBIX 3a/1a4;

OOBSICHATH (PU3MUECKUE SBJICHHUSA, MPOLECCH U CBOICTBA TEJl, B TOM YUCJIE B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, U pellaThb KauyeCTBEHHBIE 3aJaud, B TOM
yucie TpeOyole YUCIEHHOIO OLEHUBAaHNA XapaKTePHbIX 3HAYCHUH (PU3NYECKUX BEJTUYUH, ITPU
9TOM BbIOMPATh aJ€KBATHYIO (PU3NYECKYIO0 MOJIEJIb, BBISBIIATh IPUUMHHO-CIEICTBEHHBIE CBA3H U
BBICTPAauBaTh JIOTMYECKYIO LIETIOYKY pacCyXACHMM Hu3 2-3 1aroB ¢ ONOpPOl Ha H3ydeHHbIE
CBOWCTBA (PU3UYECKUX SBICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelllaTh pacu€THBIE 3aJaud [0 M3ydaeMbIM TeMaM Kypca (u3uku, BeIOMpas
a/IeKBaTHYI0 (DPU3MYECKYIO MOJENb, C MCIOJb30BAaHMEM 3aKOHOB U (OPMYJI, CBSI3BIBAIOLIUX
¢u3nueckue BETUYMHBI, 3alHMCHIBATh KpPATKOE YCIOBHE W pa3BEPHYTOE peEIICHUE 3aj]auu,
BBISBIISITH HEIOCTAIOLINE MM M30BITOYHBIC JaHHBIE, 0OOCHOBBIBATH BHIOOp METOJA pPELICHHUS
3a[a4d, MCIOJIb30BaTh CIPABOYHBIC NAHHBIC, IPUMEHATH METOJbl aHAIU3a Pa3MEPHOCTEH,
UCMONb30BaTh IpaMuecKue METOAbl peIIeHus 3ajad, MPOBOJUTH MaTeMaTUYeCKHe
npeoOpa3oBaHusl U Pacd€Thl, OLIEHUBATh PEAUIMCTHYHOCTh MOJYYEHHOTO 3HAYCHHS (PH3UUECKOM
BEJIMYMHBI M ONPEACTATh Pa3MEpHOCTh (U3NYECKON BENMYMHBI, MOJYYCHHOH NPH pelIeHUH
3a]a4H;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IPU NOMOIIHU (PU3NYECKUX METOMO0B, U
npeiaraTb OPUEHTUPOBOYHBIA CIOCOO pEIIeHUs, B OMUCAHWU HCCIEIOBAHUS PACIO3HABAThH
IIPOBEPSIEMOE NPEIIOJIOKEHUE (TUIIOTE3Y), OLEHUBATHh IPABWIBHOCTH IOpsIKa IMPOBENCHUS
HCCJIEIOBAHMSI, NHTEPIPETUPOBATH MIOJIYyYCHHBIN PE3YJIbTaT;

IPOBOJUTH OIBITHI 110 HAOIIOACHUIO PU3NUECKUX SBICHUN WM (PU3MUECKHX CBOMCTB Tell
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHUS SHEPIHM, 3aKOHA COXpPaHEHUs
UMITyJIbCA, JCHUCTBUE 3aKOHA bepHyIIM M BO3HUKHOBEHHME IIOABEMHOM CHIIBI KpbLIa,
3aBUCUMOCTh Ilepuoja KoJeOaHUHl NPYXKMHHOTO MAasATHUKAa OT MAacChl Ipy3a U KECTKOCTH
OPY)XUHBl W  HE3aBUCHUMOCTb OT AaMIUIUTYAbl MajblX KoOJeOaHuH, MNpsAMOJIMHENHHOE
pacrpocTpaHeHHe CBETa, pa3jokKeHne 0eoro CBeTa B CIEKTpP, U3yYCHHE CBOMCTB M300pakeHUs



B TUIOCKOM 3€pKajie¢ W CBOWCTB M300paXCHHS MpeaAMeTa B COOMparoIieil JuH3e, HaOII0IeHHUE
CIUIONIHBIX W  JMHEWYaThIX  CIEKTPOB  M3Iy4deHHs):  (QopMyIHpoBaTh  MpOBEpsieMOe
OpeanonoXeHue (TUIOTe3y) O BO3MOXKHBIX pe3yiabTaTax HaOJIIOACHUH, CaMOCTOSTENbHO
cobupaTh yCTaHOBKY M3 HU30BITOUHOTO Habopa OOOpYJOBaHHUsSA, OMHCHIBATH XOJ OMNBITA U
(GopMyITHpPOBAThH BHIBOJIBI;

IPOBOIUTH NPU HEOOXOJMMOCTH CEpHUI0 MPSAMBIX HU3MEPEHU, OIpenenss CcpeaHee
3HAUEHUE U3MEPSEMON BEIMYMHBI U OMPEIENsis OTPEITHOCTh PE3YIbTaTOB MPSIMBIX U3MEPEHUIA,
000CHOBBIBATH BBIOOP Crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUO0Pa);

IPOBOJIUTH KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEITHUUH (CPEIHSSI CKOPOCTh M YCKOPEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO MaACHUSs, KECTKOCTD NMPYKHUHBI,
KOX(PGUIMEHT TPEeHHs CKOIBXKEHUS, MeXaHudeckas paboTa M MOIIHOCTh, YacTOTa U TEPHUOJ
KOJIeOaHM MaTEMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, (JOKYCHOE paccTOsHUE coOMparomiei
JWH3Bl W €€ ONTHYECKas CHia, PAJAMOAKTHBHBIN (DOH) C KCIOJIL30BAaHHEM aHAJIIOTOBBIX H
UGPOBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP METO/A W3MEPEHHUs, IUIAHUPOBATh H3MEPEHHS,
CaMOCTOSITENILHO COOMPaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, BBIYUCIIATH 3HAYCHHUE BEIHMYUHBI U
aHAJTM3UPOBATh TOJYYCHHBIC PE3YJIbTAaThl, OIEHHBAs IOTPEIIHOCTh PE3yIbTATOB KOCBEHHBIX
W3MEPEHHIT;

MPOBOANTH AKCIEPUMEHTAIbHBIC WCCIEAOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEITUYHH
(3aBUCUMOCTh MYTH OT BPEMEHU MPHU PaAaBHOYCKOPEHHOM JBMKEHHH 0€3 Ha4aJIbHON CKOPOCTH,
3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHJIBI HOPMAaJIbHOTO JABJICHUS, TIEprUoia KoJeOaHmi
MaTeMaTHYECKOTO0 MAasTHHKA OT JUTMHBI HUTH, OINPEIEICHUE YCKOPEHHS CBOOOTHOTO TaJCHHUS,
WCCJICIOBAaHNE W3MECHEHUS BEIMUYMHBI U HANPaBICHUS MHIYKIIMOHHOTO TOKA, 3aBUCHUMOCTH YTJia
OTpaXCHHsI CBETa OT yIyia MAJCHHs, yria MPEelOMIICHUS OT yria MajeHUs CBETOBOTO Jyua,
HCCJICIOBAHKE TPEKOB: U3MEPEHHE YHEPTUN YACTHUIIHI TI0O TOPMO3HOMY IyTH (110 hoTorpadusam)):
COBMECTHO C y4HTeneM (popMymupoBaTh 3aaqy W THUIIOTE3Y HCCICIOBAHUS, CAMOCTOSTEIHLHO
IUTAHUPOBATh HCCIIEIOBAHKUE, CAMOCTOSITENILHO COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
MPEJICTABISITh MOTYyYCHHBIE 3aBHCUMOCTH (DU3MUYECKUX BEIMYUH B BHJE TaOMUI[ U TpaduKOB,
OILICHUBATh MOTPEUTHOCTH, JEJIaTh BEIBOIBI 110 PE3yJIbTaTaM UCCIICTOBAHHS,

coOmro1aTh nMpaBmuiia 0€301acHOTO TpyAa Mpu padoTe ¢ 1abopaTOpHBIM 000PYIO0BaAaHUEM;

XapaKTepU30BaTh MPUHIUIIBI ICUCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB C OMOPOM HAa MX OMHCAaHUA (B TOM YHCIE: CHHIOMETp, JAaTUUKH
MIOJIOXKCHHS, PACCTOSHUS M YCKOPEHHS, pPaKeTa, 3XOJOT, OYKH, Iepuckomn, GoToanmapar,
MHUKPOCKOTI, TEJIECKOII, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa),
UCTONB3Yysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SBICHUH M HeoO0XoauMble (U3NYECKHE
3aKOHOMEPHOCTH, HCIOJh30BaTh CXEMbl M CXEMATHYHBIE PHCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHMYECKHX MPOIECCOB NMPU PEIICHHH Y4eOHO-
NPaKTUIECKHUX 3a/1a4, ONTHUYECKUE CXEMBI ISl TIOCTPOCHUST H300paKCHUH B TUIOCKOM 3€pKalie U
coOuparoIie JTHH3E;

OPUBOIUTH TPHUMEPHl  (HAXOMUTh HWH(MOPMALMIO O TpPUMEpax) MPAKTHIECKOTO
UCTIOJIb30BaHUsT (PU3NYECKUX 3HAHWI B TIOBCEAHEBHOW JKM3HU Ui oOecreueHus] 0e30MacHOCTH
npu oOpamieHHH C MpuOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHS 3/0POBBS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaIoIleH cpee;

OCYIIECTBIIATh TMOUCK HMHPOpMauuu  (PHU3UUECKOro couepkanuss B HMHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHPYS  TIOMCKOBBIH  3alpoc, HAXOAWUTh MYTH  ONpPEACICHHS
JIOCTOBEPHOCTH TOJYYCHHOH WH(POpPMAIMK Ha OCHOBE UMEIOIINXCS 3HAHUHN W JTOTIOJTHUTEIIbHBIX
HUCTOYHUKOB;



UCIMOJIb30BaTh IIPHU BBIIOJHEHUU YUYEOHBIX 3a/laHUil HAy4HO-NOMYJIAPHYIO JIUTEPATypy
(U3UUECKOro CcoJepXKaHMs, CIPaBOYHBIC MaTepHalibl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HMHGOpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIC IMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(POPMALUU U3
HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOro COAEp)KaHMs, IMYyOJIMYHO TMPEICTaBISATh PE3YIbTaThl
IIPOCKTHOM MJIM HCCIIEOBATEIbCKON JCATENBHOCTH IIPM 3TOM TI'PaMOTHO HCIIOJIb30BaTh
U3y4EHHBIN MOHATUIHBIN anmapar U3y4aeMoro pasjena GU3uKu U COMPOBOXK/IATh BBICTYIJICHUE

MPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTnyeckue
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 ®dusnka — HayKa o MPUPOJIe 2
1.2 duznyeckre BEITNIUHBI 4 3
1.3 EcrecTBeHHO-HAay4YHBIN METOJ TO3HAHUS 2 1
Hroro no pasneny 8
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
2.1 Crpoenue BelecTBa 2 1
JIBMyKeHHEe 1 B3aMOACHCTBHE YaCTHII
2.2 4 2
BEIICCTBA
23 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBuskeHne U B3auMojieiicTBe TeJ
3.1 Mexannueckoe OBUKEHUE 10 2
3.2 Huepuus, Mmacca, IIOTHOCTh 9 1
3.3 Cuna. Bune! cun 15 1 3
Uroro no pazaeny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB
4.1 Hasnenue. [lepenaua naBneHus TBEPILIMU 5 2




TCJIaMU, XKUAKOCTAMHU U ra3aMu

4.2 JlaBiaeHue KUIKOCTH
4.3 ATMOcdepHOe aBICHHE 1
44 I[GI/ICTBITI.C JKHUJIKOCTH M ra3a Ha 1 3
NOTPYKEHHOE B HUX TEJO

Hroro no pazneny 28

Pa3nea 5. PaGoTa n MOIIHOCTB. JHEpPrus
5.1 PaGora 1 momHOCTE 1
5.2 [IpocTbie MexaHU3MBI 2
5.3 Mexanuyeckasi SHEPTUs

Hroro no paszneny 19

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpHUTENEHO-0000IAOIINN MOTYITH 6

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 23




8 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Pa3zpen 1. TenioBble siBJIeHUSA
1.1 CrpoeHue u cBOWCTBa BELIECTBA 6
1.2 TerutoBbie nponecchl 33 1 6.5
Hroro no paszneny 39
Pazgen 2. DiiekTpuyecKkue ¥ MArHUTHBIE SIBJICHUS
21 DnexTpuuecKue 3apsaabl. 3apsLKEHHbIE Tela 9 ]
’ U UX B3aUMOJIEUCTBHUS
2.2 I1OCTOSIHHBIN JIEKTPUYECKUM TOK 31 1 10
2.3 MarHuTHBbIE SIBIEHUS 11 4
24 DneKTpOMarHuTHas MHAYKLHS 7 1 1
Hroro no pazneny 58
Pa3nea 3. IloBTOpuTeIbHO-0000 IIAIOIIM I MOYJIb
3.1 [ToBTOPHUTENBHO-0000IIAOIIINIT MOTYITb 5
Hroro no pasaeny 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUS
MexaHnuecKkoe IBUKEHUE U CITIOCOOBI €r0
1.1 30 1 4
OMUCaHUs
1.2 BsauMoneiicTBue Ten 18
1.3 3aKOHBI COXPaHEHUsI 15 1 2
Hroro no paszneny 63
Pasnen 2. Mexanuveckne KoJieOaHUS U BOJHbI
2.1 Mexanunueckre KoueOaHus 8 3.5
2.2 MexaHnn4eckue BOJHBI. 3BYK 10 3
Htoro no paszneny 18
Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DNEeKTPOMarHuTHOE MOJe U 6
' 3JIEKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 6
Pasnen 4. CBeToBbIe IBJIEHUS
4.1 3aKOHBI pacpOCTPAHECHUS CBETa 2
4.2 JIMH3BI 1 oNTHYECKHE TPUOOPHI
4.3 Paznosxenune 6emoro cBera B CIIEKTP 1




Hroro no pasneny 16
Pa3zgen 5. KBanToBbIe IBJICHUS
5.1 Hcnyckanne u norjoneHne cBeTa aroMoOM 4 1
5.2 CtpoeHne aToOMHOTO siApa
53 SnepHble peakuun
Hroro no pazneny 16
Pa3nea 6. IloBToOpuTe1bHO-0000 IIAI0IIM I MOTYJIb
6.1 Mexanuueckue siBJIeHHS (TOBTOPUTEIBHO- 6 3
’ 0000IIAKOIINIA MOTYJTh)
62 TenuoBele siBeHUS (IOBTOPUTEIBHO- 3
’ 00000 MOIYIIB)
6.3 DIEKTPOMArHUTHEIC SIBICHUS 3 !
’ (TTOBTOPUTEITHHO-0000IAIOIIHI MOYITh )
6.4 CBetoBbI€ sBNIEHUS (TIOBTOPUTEIHHO- 1 |
’ 0000IIAOIINIA MOTYJIb)
6.5 [ToBTOPHUTENBHO-0000IIAOIINIT MOTYITb 4
Htoro no paszneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTelbHbIE
padoThI padoTsbI
pecypchl
| ®dusuka — HayKa o npupoje. ABieHus |
MIPUPOJIbI
2 duznuecKkue sBICHUs 1
OuU3NYECKUE BETNYUHBL. Pa3MepHOCTb.
3 @usnueckue npudopsl. [lorpemHoctu npu 1
MPSIMBIX U3MEPEHUSIX
Ypoxk-uccienoanue "M3mepenue
4 JIMTHEWHBIX pa3MEPOB TEJI U TPOMEKYTKOB 1 1
yT
BpeMeHH"
5 Jlaboparopnas pabota "U3mepenue | 1
00BEMa KUJIKOCTH U TBEPAOTO Tema"
6 Jlaboparopnas pabota "Onpenencaue 1 |
pa3MepoB Majbix Ted. Merop psioB”
Mertobl Hay4HOT0 TTo3HaHuA. Onucanue
7 (U3HYECKUX SBICHUNA C TIOMOIIBIO 1
MoOJenen
VYpoxk-uccienoanue "l[IpoBepka
g TUIIOTE3bI: JAIbHOCTh MOJIETA NIApHKa, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
geM OoJTbIIle BhICOTA MycKa'
9 Crpoenue BemecTBa. ONbITHI, 1




JIOKa3bIBAIONIHNE JUCKPETHOE CTPOCHHE
BEIECTBA

10

Jlaboparopnas padota "OrneHka guamerpa
aToMa METOJIOM PSJIOB (C MCITOJIb30BaHHEM

¢dororpaduii)"

11

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO pacuIMpeHus ra3oB. ONbITH MO
OOHAPYKCHHIO TEUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSIKEHUS"

12

JBmwxenne vactun Bemectsa. Juddysus.
BpoyHoBckoe aBUKEHNE

13

VYpoxk-uccnenoBanue "Habmonenue u
00BsICHEHHE OPOYHOBCKOTO JIBHKCHUS U

wmPysun"

14

B3aumoaelicTBUEe YacTHLL BEIIECTBA:
HpI/ITH)KeHI/Ie U OTTAJIKHUBAHUC

15

ArperatHble COCTOSIHHSI BELIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI

16

Mexanunyeckoe aBmxenue. [1yTh,
TPaeKTOPHS, IEPEMEIIICHHE

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE
nBxenne. CKopocThb

18

HaxoxneHne ckopocTH, IyTH U BpEMEHU
IIPY paBHOMEPHOM INPSMOJIMHENHOM
JIBUYKEHUH

19

Jlabopartopnast pabora "Onpenenenue
CKOpPOCTH PAaBHOMEPHOTO JBH)KEHUA"




['paduxu npsSAMOIMHERHOTO PABHOMEPHOTO

20
JIBUKEHUS

)1 Pemrenue 3ampau no reme "Pacuer cpenneit
ckopoctu"
Jlabopartophast pabora "Onpenenenue

22 CpEIHEeH CKOPOCTH CKOJIBKEHHS OpycKa
WJIY [IapUKa 10 HAKJIOHHOM IIOCKOCTH"

” OTHOCUTENBHOCTH JIBHKEHUS. CI0KEHHE
CKOpPOCTEH MpH MapaieIbHOM JABHKEHUN
[Tony4yenue u ananus rpaukoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH JBUKCHUS
OT BPEMEHHU
Pemenue rpaduueckux 3agad no reme

25 "Mexanuka. PaBHomepHoe
IPSIMOJIMHENHOE ABMKEHuE"

26 SIBrnenne nHepuuu. 3aKOH UHEPLIUHU
BiaumopeiicTBue Ten Kak MpuarHa

7 U3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEPTHOCTHU TeJia pU
MOCTYNAaTeIbHOM JIBH)KEHUU

73 VYpok-uccnenosanue "CpaBHEeHHE MaccC MO
B3auMoeicTBuIo Ten"

29 II;moTHOCTE BemiecTBa

30 JlaGopatopHnas pabota "Onpeznenenue
IJIOTHOCTU TBEPAOTO Tea"

31 Pemrenue 3agad mo reMme "Macca Tena.
[TnotHOCTh BemecTBa"

32 Cwmecu u cruiaBsl. [loBepxHOCTHAS U




JIMHENHAS TUIOTHOCTD

[ToaroToBka K KOHTPOJILHOM paboTe MO
Teme "@u3nKa — HayKa O MPUPOJIE.

33 [lepBoHayanbHbBIE CBeIEHUS 00 AaTOMHO-
MOJIEKYJIIPHOM CTPOCHUHU BEIIECTBA.
Mexanuka"

Kontponbnas padota o teme "duznka —

34 Hayka o npupoze. [leppoHavanbHble
CBEICHHSI 00 aTOMHO-MOJIEKYIISIPHOM
CTpOEHMH BellecTBa. MexaHuka"

35 Cuna. SIBnenue tsarorenus. Cuiia TSKecTu

36 N306pakenue cui. Pemenue 3agayd no
teme "OnpeneneHue CUIbl TKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cui. [Junamomerp
Ypoxk-uccnenoanue "Habmonenue

39 U3MEHEHHUS CKOPOCTH NpHU
B3auMoieicTBuM Ten"

40 Pemenue 3agau no reme "Cuina ynpyrocTu.
Bec tena"

Jlaboparopnast pa6ota "OIBITHI,

A1 JIEMOHCTPUPYIOIIHNE 3aBUCUMOCTD
pactspkeHus (nedopmarim) Npy>XKHHbI OT
MPUIIOKEHHON CUJTBI"

42 Cuna tpenus

43 Cnoxenue cui. PaBHozelcTByOIIAs cuiia

A4 Pemrenne 3agaud mo teMme "CrnoxeHue CHI.

PaBHopelicTByromas cuia"




Permtennie 3agau mo reMme "B3aumoneicraue

45
tei. Cuibl B MexaHuke"
Pemenue 3amau no reme "Cuina tpenus".

46 Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CUJIEL
TPEHMS OT IUIOIIAU COITPUKOCHOBEHNU"
Jlabopartopnast pa6ota "OINBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CUJIbI

47 TPEHUS CKOJILKEHHSI OT CHJIBI JABJICHHUSI U
XapakTepa CONpPUKACAIOITUXCS
nosepxHocren"”

43 Pemrenne 3agaud mo treMe "B3aumoneiictaue
ten. Cuibl B MeXaHuke"

49 KontponbHas paboTa mo teme
"BzaumonerictBue ten"

50 [laBneHue TBEPABIX TEN

51 Ypok-akcriepuMeHT "CriocoObl
OmpeesIeHus JaBJIeHUs TBep0ro Tesna'

59 VYpok-uccrnenoBanue "3aBUCUMOCTh
JIaBJICHUS raza oT TeMnepaTrypbl"

53 JlaBnenue ®uaKocTel u ra3oB. 3aKoH
[Tackansa

54 [THeBMaTH4ECKHE YCTPOUCTBA

55 3aBUCHMOCTD JaBJICHUS KUIKOCTH OT
TITyOUHBI

56 I'mapocraTnyeckuii mapagokc

57 Ypok-nipoekT "N3yuenne cooOniaromumxcs

cocynoB"




VYpoxk-koHpepenuus "I'uapaBianueckue

58 "
MEXaHU3MBI

59 Vcnonb30BaHue BHICOKHX JIaBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemenne 3agau o teme "JlaBnenue
JKUAKoCcTH"

61 ATmochepa 3eMiIH U IPUYKHBL €
CYLIECTBOBAHUS

62 VYpok-uccnenosanue "lIposBnenue
JecTBUsE aTMOC(EpHOTo AaBIeHU"

63 N3mepenue atMochepHOro JaBieHHUS.
OnbiT Toppuuennu
3aBUCUMOCTBH aTMOC(EPHOTO AaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! st
U3MepeHust aTMOC(HEepHOro JaBIeHUS

65 Bapomerp-anepoua. AtmocdepHoe
JTaBJICHUE HA PAa3IIMYHBIX BHICOTAX

66 Brirankuparomas cuina. 3aKkoH Apxumena

67 Pemenue 3ana4 no teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "JKcrepuMeHTaIbHOE O0OHApYKEHHE
JEUCTBHUSA )KUIKOCTH U raza Ha
MOTPYKEHHOE B HUX T€JO"
Jlabopartopnast pabora "Onpenenenue

69 BBITAJIKUBAIOILECH CHJIbI, IEHCTBYIOIIEH HA

TEJ0, MOTPYKEHHOE B JKUJIKOCTD"

70

IImaBanue Ten




Jlaboparopnas pabota "HccrnenoBanue

71 3aBHCHUMOCTH Beca Teja B BOJIE OT 00beMa
MOrPY>KEHHOM B XKHUJKOCTh 4acTH Tea'

72 Bosnyxomnasanue. [lnaBanue cynos

7 Pemrenue 3aga4d mo reMme "3akoH
Apxumena. YcioBus mjiaBaHus ten'
Pemenue 3agau mo treme "JleicTBue

74 YKUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-tipoekt "KoHCcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONIPEACIICHUE
Ipy30n0bEMHOCTH"
[ToaroToBka K KOHTPOJILHOM paboTe MO

76 TeMe "JlaBneHue TBEpPABIX TEN, KUAKOCTEN
1 ra3zoB"

77 KontponbHas padota nmo teme "JlaBnenue
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

78 Mexanunueckasi pabota

79 MontHocTh

20 Pemenue 3anay Ha onpeeneHrne padboThl U
MOIIHOCTH

81 PaboTa cuitbl TSXKECTH U CUIIBI TPEHUS

%) Pemenue 3amay mo treme "Padora cuiisl
TSDKECTH U CHJIBI TPEHUS"

23 VYpok-uccnenoBanue "Pacyér MOIIHOCTH,
pa3BUBaeMoOM IpH Mo IbEME 1O JiecTHULIE"

84 [IpocTeie MexaHU3MBI

OMeHT cuiibl. [IpaBuiao MOMEHTOB
85 M IT




Jlaboparopnas padota "M3ydueHue mpaBuiia

86 pbIyara Jijis oJBH>KHOTO U HEMOIBUAKHOTO
0J10KOB"

87 "30510TO€E MpPaBUIIO" MEXaHUKU

28 Ypoxk-npoekT "IIpoekTnpoBanne
MOJIMCIIACTOB C 33JITaHHBIMU NTapaMeTpaMu”
Ypoxk-konpepenuus "[Ipoctsie

89 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranu3max"

90 KoaddutmenT moneznoro neicTBust
MPOCTHIX MEXAHU3MOB
JlabopaTtophast pabora "Onpenenenue

91 KIIJI mogBM>KHOTO M HETIOABMKHOTO
0JI0KOB"

9 Mexanunveckas 3Heprus. Kunernueckas u
MOTEHIIUAJIbHAS SHEPTUSI

93 3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU
Ypok-3KcriepuMeHT "DKCIEPUMEHTAILHOE

94 onpeeleHue U3MEHEHUS] KHHETUYECKOU 1
MOTEHIMATBHON SHEPTUU MPU CKAThIBAHUHU
TeJla 1Mo HaKJIOHHOM TJI0CKOCTH"

95 [ToaroroBka K KOHTPOJILHOM paboTe MO
teme "Pabota u MOIITHOCTH. DHEpTUs"

96 KonrponsHast padora o teme "Pabora u
MOIIHOCTb. DHEeprus"

97 Pabora ¢ TekcTamu 1o Teme

"MexaHn4YeCcKoe IBIKeHUE"




08 Pabora ¢ Tekcramu o reme "CtpoeHue 1
BenrecTna"
99 Pa6ora ¢ rekcramu o reme "Cuiibl B 1
npupoae”
100 Pa?OTa C TEKCTaMH MO TeuMe "JlaBaeHue |
TBEPABIX TEJ, )KUIKOCTEU U ra3oB"
101 Pabota ¢ Tekcramu no Teme "Dueprus’ 1
102 Pabota c rekctamu o Teme "[IpocTrie |
MEXaHU3MBI"
OBIIEE KOJIMYECTBO YACOB I10 102 7

ITPOTPAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTsI

JlaTa
U3yUYeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX ONBITHBIE
MOATBEPKICHUS

Macca 1 pa3mep aTOMOB U MOJICKYJT

Mogaenu TBEpIOro, JKUIAKOTO U
ra3000pa3HOro COCTOSHUH BEIIeCTBa

VYpok-koupepenius "Kpucrammueckue u
amopdusie Tena. ['paden. [Tomyuenune
HCKYCCTBEHHBIX aiMa3oB"

CMaunBaHuE U KaMWUISIPHOCTD.
[ToBepXHOCTHOE HATSIKEHUE

TeruioBoe paclIupeHHe U CKATHE

TemnoBoe nBmxeHue. Temneparypa

TeMrmiepaTypHBbI€ IIKaIbI

BuyTpenHss sHeprus u cnocoObl €€
M3MEHEHUS

10

Bupael rerionepenaun

11

VYpok-koupepennus "Mcnonp3oBanue
TEIJIOBBIX CBOMCTB BCIICCTB U MaTCpUajioB B
LEJIsAX 3HeprocoepekeHus "

12

KonnuecTtBo TEILIOTEHL. Y IenbHas
TEILUIOEMKOCTD




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JIMHEWHOW 3aBUCUMOCTH JJINHBI CTOJIONKA
KHUJKOCTU B TEPMOMETPUUECKON TPyOKE OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OanaHca.
TermiooOMeH U TEIJIOBOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

15

JlaGopatopnas pabora "HccnenoBanue
SBJICHHSI TETUIOOOMEHA IPU CMEIIMBAHUN
XOJIOAHOU U ropsiueit Boabl"

16

Pemenue 3amay nmo treme "TeriooOMeH 1
TEIJIOBOE paBHOBecHe"

17

JlabopaTtopnast pabora "Onpenenenue
KOJIMYECTBA TEIUIOTHI, TOJTYYEHHOT'O BOJIOM
IIPH TEIJIO0OMEHE C HarpeThiM
METAUTNYECKUM [IMIUHIPOM"

18

[ImaBiienue u oTBEpACBaHUE
KPUCTAJUIMYECKUX BEIIECTB. Y I€JIbHAS
TEIJIOTA IJIABJICHUS

19

Pemenue 3anau no teme "IlnaBnenne u
OTBEpAECBaHUE KPUCTATNINYECKUX TET"

20

JlabopaTopHas pabora "Onpenencaue
paTop p p
YAEIbHOM TETUIOTHI TIJIaBJICHUS Jibaa"

21

Ypoxk-uccienoanue "CpaBHEHHE MPOLIECCOB
TUIABJICHUS KPUCTAIUTMYECKUX Tell U
pa3MArdyeHus Mpu HarpeBaHUU aMOp(HBIX

TE

22

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.




Hcnapenue

Kunenwne. Y nenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh

23 TEMIIEPATypPhl KUTIEHUS OT aTMOC(hepHOTro
JIaBJICHUS

24 Pemenue 3amau mo reme "[lapooGpa3zoBanue
U Kurenue"
VYpok-uccnenosanue "OObsiCHEHNE

25 3aBUCUMOCTH TeMIEPaTypbl KUTIEHUS OT 1
naBieHus"

26 HacpleHHbIif 1 HEHACBIEHHBIA nap.
Brnaxxnocts Bo31yxa
Brnaxxnocts Bo3ayxa u €€ H3MepeHHe.

27 Jlaboparopnas pabota "OmnpenencHue 0.5
OTHOCUTENLHOM BIaXXHOCTU BO3ayXa"

28 Pemrenue 3agad mo reme "BnaxxHocTh"
Pemenue 3ana4d u aHanu3 cuTyarui,

29 CBSI3aHHBIX C SIBJICHUSIMU UCIIAPECHUS U
KOHICHCAIINH

30 DHeprus ToIMBa. Y IeibHas TErIoTa
cropaHus

31 [TpuHtMIIBI paOOTHI TETIOBBIX JBUTATEICH

39 [TapoBas TypOuHa. [IBurareias BHyTPECHHETO
cropaHus

33 KIIJI TenmoBoro aBurares

34 Pemenue 3amgad mo teme "KII/] TermoBoro
naBurareis”

35 Ypok-koHpepeHmus "TemnnoBsie JBUTATETN




Y 3alllUTa OKPY’KaoIIeH cpeanl"

36 TertoBble MOTEPHU B TETIOCETIX

37 3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU
B MEXaHMYECKUX M TEIJIOBBIX Mpoleccax
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe

38 "TemnoBsie sBieHus. MIzMeHenue
arperaTHbIX COCTOSIHHI BeriecTa"
Kontponbnas padota o Teme "TemioBbie

39 ABJIeHUs. 1I3MeHenue arperaTHbIx
COCTOsIHMI BemiecTa"

40 DnekTpusanus Tei. [[Ba poaa 3apsaoB
VYpok-uccnenosanue "MccnenoBanue

41 CIIOCOOOB PA3JINYHBIX BEILECTB
HA?JIEKTPU30BbIBATHCS"

47 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
DnekTpuyeckoe noje. Hanpsok€HHOCTD

43 anekTpudeckoro nojs. [Ipunimn
CYIIEPIO3UINH IEKTPUUECKUX MONEeH

44 Hocutenu snekTpuueckux 3apsios.
DnieMeHTapHbId 3apsia. CTpoeHue atoMa

45 3aKOH COXpaHEHMsI PIEKTPUUECKOTO 3apsiia

46 [IpoBOAHUKY, TUANEKTPUKH U
MOJIYTIPOBOTHUKH

47 Ypok-koHpepeHus "IaeKTpu3aus B
MMOBCEIHEBHON XKU3HU"

43 Pemenue 3agad no reme "3akoH COXpaHEHUS

AIEKTPUYECKOTO 3apsiaa




Onektpuueckuil Tok. cTouHuku

49 1
ANEKTPUYECKOTO TOKa
VYpok-uccnenosanue "MccnenoBanue

50 JIEUCTBHS DJIEKTPUUYECKOTO I10JIs Ha 1
MPOBOJIHUKYU U AUDJICKTPUKH"

51 DJIEKTPUYECKUI TOK B METaJIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTpuYecKas 1enb 1

54 Cuna Toka. AMnepmerp 1

55 DJIeKTpUYECKoe HanpsikeHue. BonbT™Merp 1
Jlaboparopnast pa6ora "Cobopka u

56 HCTIBITAHUE AJIEKTPUUECKOM 1ENn 1
ITOCTOSIHHOT'O TOKa"

57 3aBUCHUMOCTh CHJIBI TOKA OT HAIIPSIKCHHSI. 1
3akoH OMa AJ1 yyacTKa Lenu
Jlabopartopnast pabota "HcciaenoBanue

58 3aBUCUMOCTH CUJIbI TOKa, TPOTEKAIOLIETO 1
Yyepe3 pe3ucTop, OT HAMPSHKEHUS HA
pPE3UCTOPE U CONMPOTUBIICHUS pe3ucTopa”

59 DJIEKTPUYECKOE CONMPOTUBIICHUE. Y JETBLHOE |
COIPOTHUBIICHUE

60 JlabopaTtopnast pabora "Onpenenenue 1
YAEIBHOTO CONMPOTUBIICHUS MPOBOIHUKA"

61 Pemrenue 3amau no reme "DieKTpUUECcKoe )
COIIPOTHBIIEHHUE. Y IENIbHOE COIIPOTUBIICHUE"

62 Pemrenue 3agad mo teme "3akod Oma" 1

63 [TocnenoBarenbHOE U MapaICIbHOE )

COCAUHCHUA IMTPOBOAHUKOB




64

JlaGopatopnas pabota "IIpoBepka mpaBuia
CIIOKECHUS HAPSHKCHUH 1Ipr
MOCJIE0BATEIbHOM COSIMHEHUH JIBYX
pe3uctopon”

65

Pemenue 3amau mo teme
"[TocnenoBarenbHOE U apaJLIEIbHOE
COEAMHEHUS TPOBOJHUKOB"

66

JlaGopatopnas pabora "IIpoBepka mpaBuia
JJI1 CUJIBI TOKA IMpH apaJuICIbHOM
COEJIMHEHUH PE3UCTOPOB"

67

Pemenue 3agau Ha npuMeHeHune 3akoHa Oma
JUISL Pa3JIMYHOTO COSMHEHUS TPOBOTHUKOB

68

OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHHKA TOKA. 3akoH OMa 11 MOJIHOU
e

69

Pemenue 3amau no reme "OJ1C, BHyTpeHHEE
COIIPOTHBIIEHUE UCTOYHMKA TOKA. 3akoH Oma
U1 TIOJTHOU 1enn"”

70

JlaGopatopnas pabora "Onpenenenue I/1C
1 BHYTPCHHCTO COIMMPOTUBJICHHUA HCTOUYHHUKA
ToKa"

71

[TpaBuna Kupxroda

72

Jlaboparopnas padota "IIpoBepka mpaBui
Kupxrodga"

73

VYpok-uccnenosanue "M3ydyenne BoibT-
AMIICPHBIX XapPaKTCPHUCTUK HEJIMHEHHBIX
3JIEMEHTOB"

74

Pabota snekTpuueckoro Toka. MOnHOCTh




QJICKTPHUYCCKOI'0 TOKa

75

JlabopaTtophast pabora "Onpenenenue
paboThI U MOLTHOCTH 3JIEKTPHUECKOro ToKa"

76

3akon JIxoynsa-Jlenna. [Torpedurenn
aNeKTpuyeckoro Toka. KopoTkoe 3amblkaHue

77

Ypok-koHpepenmus "OO0bsICHEHNE U
MPUHLUI JEUCTBUSA JOMAITHUX
3JICKTPOHArpeBaTEIbHBIX TPUOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe
"DnexkTpuueckue 3apsapl. 3apsHKEHHbIE Tea
U uX B3aumoaeucTBus. I1ocToSHHBIN
AIEKTPUUYECKUN TOK"

79

KontponbHas padoTa mo teme
"DnexTpuueckue 3apsabl. 3apsHKEHHbIE Tela
U uX B3aumoacucTBus. I1ocToSHHBIN
AIEKTPUUYECKUN TOK"

80

ITocTossHHEBIE MarHUTEI. MarHuTHOE I0JIE
3eMiIH U €ro 3HaueHHue UII KU3HU Ha 3eMIiie

81

VYpok-uccnenosanue "M3yuenne
MardUTHOTO MOJIS ITOCTOSHHBIX MarHUTOB
MIPU UX OOBETMHCHUH U Pa3/ICIICHUN.
Buzyanuzanus moJisi HOCTOSIHHBIX MarHUTOB"

82

OmnsIT Opcrena. MarauTHoe nose
JIEKTPUUECKOTO TOKA

83

OmneiT AMniepa. MarHuTHOE 110J1€ KaTyIIKH C
TOKOM. [IpuMeHeHNE 371EKTPOMarHuToB B
TEXHHUKE

84

Cuna Amrnepa u onpeneneHue eé




HaIlpaBJICHU A

Pemenue 3amgad no reme "Cuna Amnepa u

85 n
olnpezeneHue e€ HanpasieHus"
DNeKTpOABUTATEb IIOCTOSIHHOTO TOKA.
86 Hcnonb3oBanue 3eKTpoaBUraTenc B
TEXHUUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE
%7 Jlaboparopnas pabota "M3yueHue aeiicTBUs
MAarHUTHOTO IOJISI Ha POBOJIHUK C TOKOM"
28 VYpoxk-koHpepenuus "[Ipakruyeckoe
IIPUMEHEHHE IEKTpoABUraTenei"
29 Jlaboparopnas padota "KoHcTpyrpoBanue u
n3ydeHue paboThl dJEKTpoABUTATENA"
90 Jlaboparopuas padota "U3zmepenune KI1/]
AJIEKTPOABUTaTEIbHON YCTaHOBKNU"
OmnbiTel @apanest. 3aKOH 3IEKTPOMArHUTHOU
91
nHaykuuu. [Ipasumno Jlenna
VYpoxk-uccnenoanue "Hccienopanue
92 W3MEHEHUH 3HAYEHUS U HapaBJICHUS
WHAYKIIMOHHOTO TOKa"
Pemenue 3ampau no reme "3akoH
93 AJIEKTPOMArHUTHON MHAYKIMH. [TpaBuiio
Jlenma"
94 OnexrporerepaTop. CriocoOb! MOTydeHUs
3IEKTPOIHEPTUU
Ypok-koH(pepeHius "IAEeKTPOCTAHITUN Ha
95 BO300HOBJISIEMBIX UCTOYHHKA SHEPTUH.

[Tpo6nems! skonorun. TonmuBHBIE
3JIEMEHTHI U 3JIeKTpoMoomIn"




[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TEME

96 " " 1
DNEeKTPOMarHUTHBIC SIBJICHUS

97 KonrtponbHas pabora "DneKTpoMarHuTHbIE )
SBJICHHUS"

08 PaboTa ¢ Texctamu o TeMe "TernoBbie |
SIBIICHHS"
Pabora ¢ TekcTamu o Teme

99 "DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIEC Tella 1
U UX B3auMoerucTaue"

100 Pabora ¢ Texcramu o Teme "ITocTosTHHBIM |
AIEKTPUUYECKUN TOK"

101 PaboTa ¢ Texctamu o TeMe "MarauTHEIe |
SIBIICHHS"

102 Pabora ¢ TekcTamu 1o Teme 1
"DneKTpoMarHuTHas UHAYKIUA"

OBHIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME




9 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoabnsie — Ipakrueckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeﬂbeIe
padoThI padoTsI pecypen
Mexanunyeckoe aBr>keHne. MarepuaibHas
1 Touka. CriocoObl onucaHus 1
MEXaHHUYCCKOTI'O ABUXCHUA
) Cucrema orcueta. OTHOCHTEIBHOCTh |
MEXaHUYECKOTO JBHKEHUS
3 BGKTOpHBIe BCJIMYHMHBI, OIICpalnu C 1
BEKTOpPaMHU, MTPOCKIIUN BEKTOPOB
4 Paanyc-BexkTop MarepuaibHON TOYKH, |
nepeMenieHre Ha MIOCKOCTH
5 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1
6 Pemenue 3ampau no reme "PaBHOMepHOE 1
IPSIMOJIMHENHOE ABMKEHuE"
HepaBHomepHoe npsiMonnHeitHOE
. nsuxenue. CpefHsisi © MTHOBEHHaAsI |
CKOpPOCTb T€JIa MPU HEPaBHOMEPHOM
JBHKCHUN
Jlabopartopnast pabora "Onpenenenue
2 CpeIHel CKOPOCTU CKOJbKEHUs Opycka | 1
WJIM JIBHKEHUS IIapHKa M0 HAaKJIOHHOMN
IIJIOCKOCTH"
9 PaBHOYCKOpEHHOE MPAMOJIIMHEHHOE |
JBH)KEHUE. Y CKOpEHUE




10

CKopocTh paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO ABMKEeHUS. ['paduk
CKOpPOCTH

11

Pemenue 3anau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
NBUKEHUS"

12

[lepemernienue mpu paBHOYCKOPEHHOM
HpHMOHHHeﬁHOM ABHUKCHUN

13

Jlabopartopnast pabora "Onpenenenue
YCKOPEHUSI Teja MPU PaBHOYCKOPEHHOM
NBWKCHUU 110 HAKJIOHHOU IIOCKOCTH"

14

Pemenue 3amau no reme "llepemenienue
IIPU PaBHOYCKOPEHHOM NPSIMOJIMHEHHOM
NBIKeHUN"

15

JlaGopatopunas pabora "HccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBU)KEHHUH 0€3
HayaJbHOU cKopocTH"

16

I'paduueckas MHTEpIIpETALIUS YCKOPEHHUS,
CKOPOCTH, IPOMJAECHHOIO ITYyTH U
[epEMELICHUS 1JIs IPSIMOIUHENHOTO
JABUXKCHUA

17

Pemenue 3amau mo reme "I paduaeckas
UHTEpIpeTaIus yCKOPEHHUsl, CKOPOCTH,
MPOMICHHOTO MYTH U MEPEMEILICHUS IS
MPSMOJIMHEHHOTO ABUKEHUS"

18

VYckopenue cBoO01HOTO NafieHus. OTBITHI
TI'amunes




Pemenue 3ampau no reme "Yckopenue

19
CcBOOOIHOTO ITageHua"

20 JIBuxkeHwue Tena, OpPOIIEHHOTO MO YTIIIOM K
TOPU30HTY

)1 Pemenwne 3agau mo teme "JIBrkeHue Tena,
OpOIIEHHOTO TIOJT YTJIOM K TOPU30HTY"
JlaGopatopunas pabora "HccnenoBanue

22 JIBIDKCHHSI TeJla, OPOIIIEHHOTO T0JT YTIIOM K
TOpHU30HTY"
Pemenue 3amgad mo treme "J[BrxeHue o

23 JIEHCTBUEM YCKOPEHHSI CBOOOTHOTO
nageHusa"

24 JIBM>KEHHE 1O OKPYKHOCTH

)5 JInHenHas u yrioBasi CKOpOCTb, IEPUOJL U
4acToTa

%6 CKOpOCTh U YCKOpPEHHUE NP ABUKEHUU TIO
OKPY>KHOCTH

7 Pemenwne 3agau o teme "JIBMoKeHHE 10
OKpy>XHOCTH"
Ypok-koH(pepeHnus "Pacio3HaBaHue u

28 MPUOMIKEHHOE OTMCAHUE PA3IMIHBIX
BHUJIOB MEXAHNYECKOT'0 ABMKEHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 Teme "MexaHn4uecKkoe IBUKEHHUE U
CHoco0bI ero onucaHus"
KontponbHas paboTa mo teme

30 "MexaHH4YeCKOe IBUYKEHUE U CIIOCOOBI €ro

onucauus"




31

IIepBbiit 3ak0oH HproTona. Bektop cuibl

Bropoii 3akon Herotona.

32 PaBHopelicTByromas cuiia

1 Tpernii 3akoH HeroTona. Cynepno3unus
CHII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemrenne 3agad mo reme "Cuiia
ynpyroctu"
JlaGopatopnas pabora "HccnenoBanue

16 3aBHCHMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaruy npy>KuHb!"

37 Cuna tpenus. Koapduuuent tpenus

18 Jlabopartopnast pabora "Onpenenenue
Kod(dUleHTa TPEHUS CKOJIbKEHUs"
Jlabopartopnast pabota "HcciaenoBanue

39 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHUS OT
CHJIbI HOPMAJIBHOTO JIaBJICHUS "

40 JIBr>xeHME TeJ M0 OKPYKHOCTHU IO/
JIEVCTBUEM HECKOJIBKHUX CHJI

41 3akoH bepHyum u nogbEMHas CHIa KpbLIa
Ypok-koupepenius "CoBpeMeHHbIE
JeTaTeabHbIE annaparel, cya Ha

42 MOJIBOJTHBIX KPBUIbSX, AaHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOUJISIX. JIBIKEeHHE
roe3ja Ha MarHUTHOM MoyIiKe"

13 Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO

TATOTCHHUA




JIBU>KE€HHE Tel BOKPYT I'PaBUTALMOHHOTO

4 ueHtpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBeCcHE MaTepruabHOM TOUYKH.
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmeHnT cuinsl. [IpaBuino MOMEHTOB

43 VYpoxk-uccienoanue "OnpenencHrie
LEHTpA TSHKECTU PA3JIMYHBIX TET"
Nmnynsc Tena. 3meneHne uMiynsca.

49 Nmnynbe cuibl. Ypyroe u Heynpyroe
B3aHUMOJICIICTBUE

50 3aKOHbI U3MEHEHUS U COXPAHECHUS
HMITYJIbCa

51 PeakTuBHOE IBUXKECHUE
Pemrenue 3apau no reme "3akoH

52 COXpaHEHUs UMITyJIbca. PeakTuBHOE
nByxenue"

53 Mexanunueckast paboTa U MOITHOCTb

54 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopatopHnas pabota "Onpexnenenue

55 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUH TeJa 10 TOPU30HTATbHON
MOBEPXHOCTH"

56 CBs3b 9HEprUM U paboOTHI
Jlabopartopnast pabora "Onpenenenue

57 paboOTHI CHITBI YIIPYTOCTH MPH TTOABEME

rpysa ¢ UCIIOJIb30BAHUCM HCTIOABHUIKHOT'O U




MOABUKHOTO OJIOKOB"

58

[ToreHimanpHas 3HEprust

59

Kunernueckas sueprus. Teopema o
KUHETUYECKON SHEPTUn

60

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON IHEPTrun

61

Pemrenue 3agad mo teMe "3aKOHBI
W3MEHEHUS U COXPaHEHUS MEXaHUYECKON
sHepruun"

62

[ToaroToBka K KOHTPOJILHOM paboTE MO
TeMe "B3anMonaeiicTBrue Tel. 3aKOHEI
coxpaHeHus"

63

KonrponsHas pabora o Teme
"B3anMogecTBHE TEII. 3aKOHBI
coxpaHeHus"

64

KonebarenbHoe nemxenue. OCHOBHBIE
XapaKTepUCTHKH KOJIeOaHU: IepUo/I,
4acToTa, aMIUIUTYAA

65

MaremaTuyecKuid U PYyKUHHBINA
MasTHUKH. JlabopaTopHas paborta
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA

KosieOaHUi Tpy3a Ha HUTH OT JUTMHBI HUTH"

0.5

66

Jlabopartopnast pabora "HcciaenoBanue
3aBHCUMOCTH TepHOa KOJIeOaHu!
IIPYKUHHOTO MasiTHUKA OT Macchl rpy3a”

67

I"apmonnueckue Koedanus

68

JlaGoparopHas padora "U3Mmepenue
patop p p
YCKOpPEHUsI CBOOOAHOTO MafcHHs "




69

3aryxatomue Konebanus. BeiHyx1eHHbIe
koseOanus. Pezonanc

70

IIpeBpalenue 3HEpruu npu
K0J1€0aTeIbHOM JIBIKECHUN

71

Ypoxk-uccienoanue "l[IpoBepka
HE3aBHCUMOCTH Iepro/ia KouieoaHuit
rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl

rpy3a"

72

MexaHnuyecKkre BOJIHBI: POJIOJIbHBIE U
MoTepeyHbIe

73

CaoiicTBa MEXaHMYECKUX BOJIH. JlJinHA
BOJIHBI U CKOPOCTB €€ paclpOCTPaHECHUS

74

Ypok-uccnenosanue "HabmroneHue
uHTephepeHH U U(PaKIKA BOJIH Ha
MMOBEPXHOCTU BOJBI"

75

Ypok-koHpepennus "MexaHUYeCKHe
BOJIHBI B TBEPAOM Tele. CelicMUYecKue
BOJHEI"

76

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

77

Pewenue 3anau no teme "3ByK"

78

Ypoxk-uccienoBanue
"DKCIEPUMEHTAILHOE ONPEICTICHUE
IPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
Kosnebanuit"

79

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC.

80

Ypoxk-uccnenoBanue "Habmonenue u




00BSICHEHUE aKyCTHYECKOTr0 pe3oHaHca"

HNudpas3syk u ynprpazByk. Kondepenmms

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUSIX"

%) DJIEKTPOMArHuTHOE TOJIE U
AJIEKTPOMArHUTHBIE BOTHbI

83 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koudepennus "llkama
3JIEKTPOMArHUTHBIX BOJIH. Mcronb30BaHue

84 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Panmonokanus. Kocmuueckas cBsizb
"

25 Pemenue 3a1a4y Ha onpeeieHre YacTOThI
Y JITTUHBI 3JIEKTPOMAarHUTHOW BOJIHBI

26 DJeKTpOMarHuTHas MpUpo/ia CBETA.
CxopocTh cBeTa

g7 BonHoBBIE CBOMICTBA CBETA:
uHTephepeHIus U IU(paKIus

28 JlyueBas MoJzienb CBETa U reOMeTpUYecKas
onTuka. MictouHuku ceera

29 [IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.
3atmenust CosHia v JIyHbl

90 3akoH oTpaxeHus cera. [lnockoe 3epkano

o1 [TocTpoenue n3obOpaxeHuH,
c(hOpMHUPOBAHHBIX 3€PKATIOM

9 IIpenomiieHne cBeTa. 3aKOH NPEIOMIICHUS
cseta. [lonHOE OTpakeHue cBeTa.

93 Jlaboparopuas pabota "HccrnenoBanue




3aBHCHUMOCTH yIJIa IIPEJIOMIIEHHS OT yrila
MaJIeHUs CBETOBOTO JIyda Ha TPAHMIIE
«BO3ITYX-CTEKIJIO»"

VYpok-uccnenosanue "AHanus u

i 00BSICHEHUE ONTUYECKOTO MUpaxa"
VYpok-koupepennus "Vicronp3oBanue

95 MOJTHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IBI, OIITUKOBOJOKOHHAS CBSI3b"

96 JIun3a, X0 ydeil B TUH3E

97 ®dopmysa TOHKOH JIMH3BI
Jlabopartophast pabora "Onpenenenue

98 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON
CHUJIBI COOMpArOIIEH JTMH3HI"

99 [Tonydenue n300pakeHuid ¢ TOMOIIBIO
coOuparomel 1 pacCeHBaIOIICH JTUH3
Ypok-koudepennus "IlpuHmmn qeiicTBus

100 OINITUYECKUX MPHOOPOB (MUKPOCKOII,
Teneckon, poroanmapar)"

101 ['ma3 xak onruyeckas cucrema.
bi30pyKOCTh U JAIBHO30PKOCTH
Pa3noxxenue 6enoro ceera B CIEKTp.

102 Omneitel HetoToHna. Crnoxkenue
CHEKTpaJbHBIX 1[BETOB. Jlucrepcus cBeTa
Ypoxk-tipaktukym "Habmronenue u

103 OO0BSICHEHHUE OMBITOB TI0 PA3IOKECHHUIO
Oenoro cBera B criekTp. [lomyuenue 6enoro
[IBETA MPHU CJI0KEHUHU LIBETOB"

104 OmnpiThl Pesepdopna u muianerapuas




MOACIb aTOMa

[Toctynater bopa. Moaens atroma bopa.

105 HcnyckaHue U MOTJIOLEHUE CBETa aTOMOM.

106 KBantsl. JIuHei4aThie CIEKTPHI
VYpoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHENYATBIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PannoaktuBHOCTH. Anb(da-, 6eTa- u
raMMa-u3Jy4yeHus

109 Crtpoenune atomHoro sapa. Hykionnas
MOJIeJIb aTOMHOTO si/ipa

110 PannoaktusHbIe peBpanieHus. M3oromnsl

111 [Tepuon monypacmnana
VYpoxk-koHpepenuus "JleiictBue

112 PaINOAKTUBHBIX U3Ty4YEHUN HA KUBbBIC
OpraHMU3MBbI. 3alIUTa OT PaAMOAKTUBHOIO
u3nydyeHus"

113 SnepHble peakiuu. 3aKOHbI COXPaHEHUS
3apsJ0BOI0 U MacCOBOT'O YHUCET

114 DHeprus CBA3U aTOMHBIX sifep. CBs3b
MaccChl U SJHEPTUH

115 Pemenue 3agau nmo reme "SAnepHeie
peakuuu. JHeprus CBsizu"

116 Peakuuu cunTe3a U e1eHUs sEp.
Ncrounuku sHeprun ConHuA U 3BE3 ]
Ypok-koudepennus "AnepHas

117 SHEPTeTHUKA. IKOJOTUUECKHE MPOOIEMBI

AJIEpHON PHEPIETUKH "




[ToaroroBka Kk KOHTPOJIBHOMU paboTe 1Mo

118 TeMe "Konebanus 1 BoaHbl. CBETOBBIE U
KBaHTOBEIE ABJICHUA"
KonTponpHas padora no teme "Konebanus

119 ¥ BOJIHBI. CBETOBBIE U KBAHTOBEIE
SIBIIECHUS"

120 Pemienue pacyeTHbIX MO TeMe
"MexaHn4yecKoe aBrKeHue"

121 Pemenue pacyeTHBIX M KAYECTBEHHBIX
3a1a4 o reMme ""Bzaumoneiictsue ten"
Pemennie pacueTHBIX U KAU€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbl COXpPaHEHUS
SHEpPruu U umnyJsbca"

123 Jlaboparopubie pabOTHI 1O TEME
"MexaHn4yecKoe aBrKeHue"

124 JlabopaTtopnbie paboThI 1O TEME
"BzaumonerictBue Ten"

125 JlaGopatopusie paboTsl 1o Teme "IIpocTeie
MeXaHU3MBI"

126 Pemennie pacueTHBIX U KAY€CTBEHHBIX
3aj1a4 rno reme "Tennossle mpoueccs”

127 Pemenue pacueTHBIX M KaYECTBEHHBIX
3a7a4 o reMme "BiakHocTn"
Pemennie pacueTHBIX U KAY€CTBEHHBIX

128 3anau o teme "KIIJ[ TermoBbix
nBurareen”

129 Pemennie pacueTHBIX U KAY€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI TOCTOSIHHOTO




TOKA"

Pemenne PaACUYCTHBIX U KaUCCTBCHHBIX

130 3ana4 o reme "KIIJI anexTpoycranoBok" !

131 JlabopaTtopnbie paboThI 10 TeMe "3aKOHBI |
IMOCTOSTHHOTO TOKa"

132 Jlaboparopubie pabOTHI 1O TEME 1
"CBeToBbIC SBICHUS"

133 Pa6ora ¢ Tekctamu 1o TemMe ""3aKOHBI |
COXPAHEHHUS B MEXaHUKe"

134 Pa6ora ¢ rexcramu o Teme "Koaebanus u |
BOJIHBI"

135 Pabota ¢ Tekctamu 1o Teme "CBETOBBIC 1
SIBIICHUSA"

136 Pa6ora ¢ Texctamu o Teme "KBaHTOBas u |
anepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10 136 45

ITPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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