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B 8 kimacce 68 B rox, 2 B Hemenro; B 9 xitacce 102 B rox, 3 B HEAETIO

Cocrasnena B cootBeTcTBUH ¢ [IpumepHoil paboueil nmporpammoit o pusuke

Cocrasurenb: MasaroTos 1. X.

YueOnuk: Pusmka

Kiace 7,89

Astop: YMK U.M. Ilepsiukuna, A.M1. UBanoBa, E.M. ['yTHHuK

N3 parensctBo: [Ipocsemenne 2021 r.



Pabouas nporpamma no ¢usuke paspadborana Ha ocHoBaHuu [IpumepHoil paboueil mporpamMMsl 1Mo
¢usuke (denepasbHOrO TroCyAapcTBEHHOTO 00pa30BATENBHOTO CTAaHIAApTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs; OCHOBHOW 00pa30BaTEIILHON MpOrpaMMbl OCHOBHOTO o0miero ob6pazoBanus ['BOY
COILII c. Inamka, [TporpamMmbl BOCIUTaHUS

[TOACHUTEJIbHA A 3AIINCKA

Conepxanue IIporpammbl HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOM I'pPaMOTHOCTH
YYaIIUXCsl M OpraHu3alMio u3y4deHus (PU3MKH Ha JEsITeIbHOCTHOH OcHOBe B Hell yduThIBaroTCs
BO3MOXXHOCTH mpeamera B peanusanuu TpeboBanuii ®I'OC OOO kx mraHUPyEeMBIM JIMYHOCTHBIM U
METANpEeIMETHBIM pe3yJbTaTaM OOYYEHHMsI, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB Ha YPOBHE OCHOBHOIO o00miero oOpasoBaHus B mporpamme ompenensrorcs
OCHOBHBIE L€JIM M3y4YeHHUs (U3UKH HA YPOBHE OCHOBHOro oOIIero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yabTaThl OCBOEHHUS Kypca (M3MKU: JMYHOCTHBIE, METalpeiMeTHbIC, MpeaMeTHble (Ha 0a30BOM
ypoBHe) [Iporpamma ycraHaBiMBaeT paclpelesieHue yueOHOro MaTepuaia 1o rojgam oOyuyeHus (1o
KJjlaccaM), IMpejjiaraeT NPUMEPHYIO IOCIEI0BaTeIbHOCTh M3YyYEHHMsI TE€M, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHS NPEIMETHOIO COJECPKAHUS M Yy4u€Te BO3PACTHBIX OCOOEHHOCTEH Yy4YallluXcs, a TakKkKe
IIPUMEPHOE TEMATUYECKOE IUIAHUPOBAHKE C YKA3aHUEM KOJIMYECTBA YaCOB HA M3YUYEHUE KaKIOH TEMBI
Y TIPUMEPHON XapaKTePUCTUKON Y4eOHON AEATEIbHOCTH yUYaIuXCsl, peIn3yeMOi PpU U3yYSHHH ITUX
teM [IporpamMma MOXeT OBITh UCTIOIB30BaHA YYUTEISIMHA KaK OCHOBA JUISI COCTABJICHUS CBOMX PabOUYMX
nporpamMm Ilpu paspaGotke pabodyeil mporpamMMbel B TEMaTHUYECKOM IUIAHUPOBAHMU JIOJDKHBI OBITH
YUTEHbl BO3MOXXHOCTH HCIIOJb30BAHUS AJIEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTENBHBIX PECYPCOB,
ABJISIOIIMXCS y4eOHO-METOINYECKMMU MaTepHajaMu (MyJIbTHUMEAUHHBIE IPOTrPaMMBbl, 3JIEKTPOHHBIE
yU4eOHUKM M 3aJJauHUKH, SJIEKTPOHHBbIE OUOIMOTEKH, BUpPTyalbHble 5 1abopaToOpuM, HIPOBBIE
IpOrpaMMbl, KOJUIEKIIMHM LU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEAINU3YIOUIMX IUIAKTHYECKUE
BosMoxkHocTH UKT, comepxkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa3oBaHUU
[IpumepHas paboudasi mporpaMma He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUMTEJECH U MPEIOCTABIISET
BO3MOXKHOCTH Ul pean3aliy pa3lIndHbIX METOAMYECKHUX IOAXO0JI0B K MPENo/IaBaHui0 GU3NKU MpU
YCIIOBUU COXpaHEHUs 00s3aTeIbHON YacTH COIep KaHUs Kypca

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «®U3UKA»

Kypc ¢pusnkm — cucremMooOpasyromuil Ui eCTeCTBEHHOHAYYHBIX yUYeOHBIX MPEeIMETOB, MOCKOIBKY
¢u3nyeckue 3aKOHbBI JIEKAaT B OCHOBE MPOIECCOB U SIBIECHUHM, M3ydaeMbIX XHMuUel, Ouonoruei,
acTpoHoMued u (uzmdeckoil reorpadueit duszuka — HTO MPEAMET, KOTOPHIM HE TOIBKO BHOCHUT
OCHOBHOI BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa, HO U NpPEIOCTaBiseT Haubojee sICHbIe
oOpasipl MPUMEHEHHsI HAyYHOTO METO/1a MO3HAHUs, T € Coco0a MOJy4eHUs JOCTOBEPHBIX 3HAHUN O
mupe Hakonen, ¢usmka — 53TO mpeamer, KOTOPBIA Hapsy € APYTMMU €CTECTBEHHOHAYYHBIMH
npeaMeTaMu  JIOJDKeH JaTh IIKOJIbHMKAM MpEJCTaBiIeHHEe OO0 YBJIEKaTeJIbHOCTH HAYYHOTO
UCCIIEIOBAaHUS U PaJOCTH CaMOCTOSTENBHOIO OTKPBITHS HOBOTO 3HaHMs OnHa U3 TJIaBHBIX 3ajay
¢usnyeckoro oOpazoBaHUs B CTPYKType oOmiero o0pa3oBaHHUs COCTOMT B (OPMHPOBAHUU
€CTeCTBEHHOHAYYHOH I'PaMOTHOCTH UM MHTEpeca K HayKe Y OCHOBHOI Macchl 00ydYaroUIuxcsi, KOTOpbIe
B JaJibHeHIeM OyayT 3aHSTHI B CaMbIX pa3HOOOpa3HBIX cepax aestenbHOcTH Ho He MeHee BaxHOM
3ajjayeil SBISETCSl BBIABIEHHWE U TOJTOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIIOAEH A MPOJOJIKEHUS



oOpa3oBaHMs U JajbHeWIed MpodecCHOHaIbHON NEeATENbHOCTH B OOJIACTH E€CTECTBEHHOHAYYHBIX
WCCJICIOBAaHUM M CO3/IaHUU HOBBIX TeXHOJIOTUN COrJIacHO MPUHSATOMY B MEXKIYHAPOIHOM COOOIIECTBE
ompeneneHuio, «EcTecTBeHHOHaydHass TPaMOTHOCTh — OTO CIHOCOOHOCTh UYEJIOBEKA 3aHUMATh
AKTUBHYIO TPOKIAHCKYIO TO3UIMI0 IO OOIIECTBEHHO 3HAYMMBIM BOMPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMU HayKaMHU, U €ro 6 TOTOBHOCTb HMHTEPECOBATHCA €CTECTBEHHOHAYUYHBIMHU HACSIMHU
HayuHo rpaMOTHBIN 4€IOBEK CTPEMHUTCS y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYKIEHUH MPOOIIEM,
OTHOCSIIIIUXCST K EeCTECTBEHHBbIM HayKaM M TEXHOJIOTHSIM, 4YTO TpeOyeT OT Hero CleIyrolmx
KOMIIETEHTHOCTEH: —HAay4YHO OOBACHATDH SIBJICHUS, —OLIEHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOTO
HCCIEAOBAHUS, —MHTEPIPETUPOBATh JaHHbIE M MCIOJIb30BaTh HAay4HbIE JIOKa3aTeNIbCTBA JUIS
MOJIy4eHHUsI BHIBOJOB M3yueHWe (U3MKK CIIOCOOHO BHECTH peIIaoImuid BKIaa B (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOUW IPaMOTHOCTH O0yYaIOIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O ITPEJMETA «®U3UKA»

Ilenu m3ydeHus (U3MKU Ha YpOBHE OCHOBHOI'O 00wIero obpa3zoBaHMs onpezencHsl B Konnenuuun
npernojiaBaHus yuyeObHoro mnpeamera «®Pusuka» B 00pa3zoBaTelbHbIX OpraHuzanusx Poccuiickoit
denepanuy, pealu3yIOIMIMX OCHOBHBIE 00IIe00pa3oBaTelbHbIE IPOrpaMMbl,  YTBEPKIEHHON
pewenreM Komnernu Munuctepctsa npocserienust Poccuiickoit @enepanuu, npotokos ot 3 nexadps
2019r Ne [TIK4BH Llenu nzyuyenust Gpuznku: —IpuoOpeTeHre UHTEpECA U CTPEMIIEHHS 00yYaroIuXcs K
HAayYHOMY HU3YYEHHUIO MPHUPOJbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH; —
pa3BUTHE MPEICTABICHUHA O HAYYHOM METOJE IO3HaHHS W (OPMHPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIIEHHUS K OKPY’KaIOLIUM SIBIIEHUSAM; —()OpPMUPOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTara
U3YyYEHHUS] OCHOB CTPOEHHUS MaTepuu M (QyHIAaMEHTAIbHBIX 3aKOHOB (QHU3UKH; —(OpMUpPOBaHUE
IPEJCTAaBICHUNA O pOJM (PU3MKH JUIsl pa3BUTHS JIPYTHX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHUH;
—pa3BUTHE NPEACTAaBICHUNH O BO3MOXHBIX cdepax Oyaymedl npodeccHOHalIbHOU JesSTeNbHOCTH,
CBSI3aHHOM C (PM3MKOH, MOArOTOBKA K JajbHENIIeMy 0Oy4eHHUI0 B 3TOM HampasieHuu 7 JloctumxeHnue
3TUX LeJIed Ha ypOBHE OCHOBHOrO 00Iero oOpa3oBaHusi 00eCHEeUMBAETCS PEIIEHUEM CIEAYHOIINX
3aja4: —IOpUOOpeTeHNe 3HAHUN O JAMCKPETHOM CTPOEHMM BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX SBJICHUSX; —IIpUOOpPETEHHE YMEHHMM OIUCHIBaTh HU
OOBSACHATh (PU3MUYECKHE SIBJICHUS C HCIOJb30BAHHWEM IIOJIyYEHHBIX 3HAHHM; —OCBOEHHME METOJ/IOB
pelIeHns MPOCTEHIINX Pacu€THBIX 3aJjad C HCIOJIb30BaHMEM (PU3UYECKUX MOjeNel, TBOPUECKUX U
[PAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4; —pa3BUTHE YMEHMH HaAOII0AaTh NPUPOAHBIE SBICHUS U
BBINOJIHATH OMBITHI, J1a00paTopHble pabOTHl U IKCIIEPUMEHTAIIbHbIE UCCIIEOBAHUS C UCIOIb30BAHUEM
U3MEPUTENBbHBIX MpPUOOpPOB; —OCBOEHHME NpuEMOB paboThl ¢ uHpopManued (U3NIECKOro
cojiepKaHus, BKIItoYasi HH(GOPMAIMIO O COBPEMEHHBIX JOCTH)KEHUSAX (U3UKU; aHAIU3 U KPUTHUECKOE
OLICHMBAaHME MH(pOpPMAIMM; —3HAKOMCTBO cO cdepaMu NpodhecCHOHANBHON  JesITeNbHOCTH,
CBSA3aHHBIMU C (U3UKOH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMM Ha JOCTHUKEHMSIX
¢bu3nueckoil Hayku

MECTO YUEBHOTI'O TIPEJMETA «®U3NKA» B YYEBHOM IUJIAHE B cootBerctBuu ¢ ®I'OC
00O ¢usuka sBisgercs 00s3aTENbHBIM IMPEIMETOM Ha ypPOBHE OCHOBHOTO 00IIero obpazoBaHUs
JlanHast mporpaMMa mpeaycMaTpuBaeT uzydeHue Gu3nku Ha 0a30BOM ypoBHE B 00béMe 238 u 3a Tpu
rojga oOyueHusi o 2 4 B HEENO0 B 7 U 8§ Kiaccax U 1o 3 4 B Henenro B 9 kiacce B Temarnueckom
MJJAHUPOBAHUU JUIsl 7 W 8§ KIJIACCOB MPEIOJIATaeTCs Pe3epB BPEMEHHU, KOTOPBIM YUUTEIh MOXKET
HCIIOJIK30BaTh 10 CBOEMY YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPUTEIHHO-0000IAIONINNA MOYITh



Conepskanue y4eOHOro npeamera

7 knace
Paznen 1. ®usuka u e€ posib B IO3HAHUU OKPYIKAIOILEro MUpa
®usuka — Hayka o npupone fsnenus npupoasl (MC1) dusmueckue SBICHHS: MEXaHUYECKUE,

TEIUIOBBIE, PJIEKTPUUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE

duzndeckue BennuuHbl M3Mepenne pu3nvaeckux BeTHIuH

Ousznyeckue npudbopsl [lorpemHocts n3mMepenuit MexayHapoHas cucTeMa eIMHHII

Kak ¢u3uka u 1pyrue ecrecTBEHHblE HayKH H3ydalOT NpHpony EcTecTBEHHOHAy4HBI MeETOJ
MO3HaHUS: HAOJIOZEHHE, MOCTAHOBKA HAYYHOI'O BOIPOCA, BBIIBIKEHHE TUIOTE3, HKCIEPUMEHT IO
IPOBEPKE THUIIOTE3, OObACHEHWEe HabmogaeMoro spiaeHus Onmcanue (U3NYECKUX SIBICHUA C
MTOMOLUIBIO MOJIETIeH

JlemoHCTpanuu

1 Mexanuueckue, TeIIOBbIe, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS

2 ®usndeckue MpuOOPHI U MPOLEAypa MPSIMBIX U3MEPSHH aHATIOTOBBIM M IIU(PPOBBIM ITPHOOPOM
JlaGopaTopHbie pabOThI U OIBITHI

1 OnpeneneHue LEHbI 1€IEHUS IIKAJIbl U3MEPUTENILHOTO Iprudopa

2 U3mepeHue pacCToOIHUN

3 U3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEa

4 OnpeneneHue pa3MepoB MalbIX Tell

5."3mepenue temrnepaTypsl IpHU OMOILIY >KUKOCTHOI'O TEPMOMETPA U IaTYMKA TEMIIEPATyphl

6 IIpoBenenue wuccineAOBaHUSA IO TMPOBEPKE THUMOTE3bl: AANBHOCTH MONETA IMIAPHKA, MYIIEHHOTO
TOPU30HTAIIBHO, TEM O0JIbllIE, YeM OOoJIblIe BBICOTA ITyCKa

Pa3nen 2. [lepBoHauanbHbIe CBEACHHS O CTPOCHUH BELIECTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbl, MX pa3Mepbl ONBITHI, JOKa3bIBAlOIIME JUCKPETHOE
CTpOCHHE BEIECTBA

JIBmxkenue yactuil BemiectBa CBs3b CKOPOCTH JBMIKEHHUS YacTUIl C TemrepaTypoil bpoyHoBckoe
nsuxkenue, Auddys3us BzanmoaeiicTBue yacTull BellecTBa: NPUTHKEHUE U OTTATKUBaHUE

ArperaTtHble COCTOSIHUSI BELLIECTBA: CTPOEHUE ra3oB, KHUAKOCTEH U TBEPABIX (KPUCTAITIMYECKHUX) TEI
B3auMocBsI3p  MexAy CBOMCTBAMHM BEIIECTB B pa3HbIX arperatHbIX COCTOSIHUSAX M HUX
aTOMHOMOJIEKYJIAPHBIM cTpoeHueM OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJbI

JlemoHCTpanuu

1 HaGmroneHre 6pOyHOBCKOTO JIBHKEHUS

2 Habmonenue nuddysuu

3 HaGmroneHue siBJIeHU, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAaHUEM YacTHUIl BEIIeCTBa
JlabopaTopubie pabOThI U ONBITHI

1 Ouenka quameTpa aToMa METOJIOM PsIOB (C UCTIONb30BaHueM (hoTorpaduii)

2 OnbITH IO HAOIOIEHUIO TETIOBOTO PACIIUPEHUS Fa30B

3 OnbIThl 1O OOHAPYIKEHUIO ACUCTBUS CHUJI MOJIEKYISIPHOTO IPUTSKEHUS

Paznen 3. JIpmkeHne u B3aMMO/ICHCTBHE TEI

Mexannueckoe nBuxeHne PaBHOMepHOE M HepaBHOMEpHOE ABMkeHHE CkopocTh CpenHsas CKOpOCTh
MIPU HEPABHOMEPHOM JBIKEHUU PacuéT myT v BpeMEeHH JIBHKCHHS

SBnenue wuHepuuu 3aKkoH HMHepuUMM B3aumonelcTBue Ten Kak NPUYMHA HM3MEHEHUS CKOPOCTH
nBukeHus Ten Macca kak Mepa uHepTHocTH Tena IlmoTHocTs BemiectBa CBSI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa

Cuita Kak XapakTepUCTUKa B3anMoAercTBUs Tesl Cuia yrnpyrocta M 3akoH I'yka M3mepenune cuibl ¢
MOMOIIIbIO TUHAMOMETpa SIBJIEHHE TATOTEHMS U cuia TsokecTd Cuila TSKECTH Ha JPYTUX IUJIaHeTax
(MC) Bec tena HeBecomocth CrioxkeHue CHJl, HapaBIEHHBIX TTO OJHOU TipsiMoii PaBHOIEHCTBYIOMIAS
cun Cuna tpenust TpeHue cKoinbXeHus: U TpeHue 1nokos Tpenue B npupoze u texuuke (MC)



JeMoHcTpauuun

1 HabmroneHne MexaHMYeCcKOro ABMXKEHUS Tea

2 3mepenure CKOpOCTH MPSIMOJIMHEHHOTO IBUKEHUS

3 HalGumoieHue SiBIeHUS HHEPLUU

4 HaGnroeHrne u3MEHEHUsI CKOPOCTH MPHU B3aUMOJIEHCTBUU TeI

5 CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEJ

6 CnokeHue CHJI, HapaBJICHHBIX MO OJJHON MPAMOM

JlaboparopHbie pabOThI U OTIBITHI

1 OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHKEHHS (IIApUKa B JKUIKOCTH, MOJEIH JIEKTPHUUECKOTO
ABTOMOOWIIS U T I )

2 OmnpeneneHue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa UITU IIapHKa M0 HAKJIOHHOM IITOCKOCTH

3 OnpeneneHue MNIOTHOCTH TBEPAOIO TeNIa

4 OmbITHl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsKeHUs! (IegopMaliu) IpyKUHbI OT MPUIOKEHHON
CHJIBI

5 OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHSI OT Beca Tella U Xapakrepa
COIPUKACAIOLINXCS IOBEPXHOCTEN

Paznen 4. JlaBnenue TBEPABIX TeN, )KUAKOCTEH U ra30B

Hasnenne CriocoObl yMEHbIIEHUS U yBeIWYeHUs JaBieHus [laBieHue rasa 3aBUCUMOCTb JaBIICHUS
raza oT 00béma, Temneparypsl [lepenaya naBnenust TBEPABIMHU TEIAMHU, KUJIKOCTSIMU U Ta3aMH 3aKOH
Ilackans  IIlHeBmaTnueckue  MallMHBlI  3aBUCHUMOCTb  JABJIEHMSI  KHJAKOCTH OT  [IIyOMHBI
I'unpocratuueckuii napanokc CooOriaromuecs cocyabl [ uapaBindeckue MeXaHu3Mbl

Atmoctepa 3emim u atmochepHoe maBieHue [IpUYMHBI CymecTBOBaHMS BO3AYLIHON 000JI0YKH
3emnu OmbiT Toppuuennu M3mepenue armochepHOro AaBleHUS 3aBUCUMOCTh aTMOC(HEPHOro
TaBIICHHSI OT BBICOTHI HaJl ypoBHEM Mops [IpuGops! st u3mepeHust aTMOC(hEpHOTO JaBICHUS
JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tello BrITankuBaromas (apXxuMeioBa) cuia 3akoH
Apxumena IlnaBanue Ten Bo3gyxoruiaBanue

JlemoHcTpamuu

1 3aBucuMOCTb JaBiIeHUs ra3a OT TEMIIEPATyphbl

2 Ilepenaya naBieHUs )KUAKOCTBIO U Ta30M

3 Coolmaronyecs: Cocy/Ibl

4 I'napaBiandecKuil mpecc

5 [IposBrenue nercTBrsg aTMOC(HEPHOTO TaBICHUS

6 3aBHCHUMOCTH BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U INIOTHOCTHU YKUJKOCTH
7 PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH

7 VYcinoBue IUIaBaHMs TeN: IUIABAHUE WM IIOTPY’KEHUE TEl B 3aBUCUMOCTU OT COOTHOILEHUS
IJTOTHOCTEN TEJa U KUJIKOCTH

JlaboparopHbie pabOTHI U OTIBITHI

1 VccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMa MOTPY>KEHHOM B JKUJIKOCTh YaCTH TeJa

2 OnpeneneHue BHITAIKUBAIOLIEH CUIIBL, IEWCTBYIOLIEN HA TENO, IOrPYKEHHOE B )KUJKOCTb

3 TlpoBepka HE3aBHCHUMOCTH BBITAJIKUBAIOIIECH CHUJIBI, IEUCTBYIOIIEH Ha TENO B JKHIKOCTH, OT MacChl
Tena

4 OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOUICH CHJIbI, JEHCTBYIOIIEH Ha TEJIO B
KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUKOCTH

5 KoHcTpyupoBaHue apeomMeTpa WId KOHCTPYHUPOBAHUE JIOAKHU U OIpeesIeHHe €€ TPY30M0AbEMHOCTH
Paznen 5. PaboTa u MOIIHOCTb. DHEpPrus

Mexannueckast pabora MomHOCTb

IIpocTbie MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTh IIpaBuino paBHOBecus pblyara
[Ipumenenue mpaBuiia paBHOBeCHs pbluara K 00ky «3onotoe mpaBuiio» mexaHuku KIIJ mpocteix
MexaHu3MoB [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE

Mexannueckass sHeprusi KunHermueckas M mnoreHIuanbHas sHeprusi [IpeBpareHne omHoOro Buia
MEXaHMYECKOM HEPIUu B APYroil 3aKOH COXPaHEHUs DHEPTHH B MEXAHHUKE



JeMoHcTpauuun

1 TIpumepsl NPOCTHIX MEXaHU3MOB

JlaGopaTopHbie pabOThI U OIBITHI

1 Ompenencare pabOTHl CHIBI TPEHHUS TPH PABHOMEPHOM JBIKCHHUU Tella MO TOPU3OHTATBHON
MTOBEPXHOCTHU

2 UccnenoBanue ycnoBuil paBHoBecus pbryara 3 M3amepenue KIIJ[ HakioHHOM m1ocKOCTH

4 V3ydeHue 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPTUU

8 kiace

Pa3nen 6. TennoBble sSiBIEHUS

OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHMs BelecTBa Macca U pa3Mepsl
aTOMOB M MoJIeKyJa OIIBITBI, TOATBEP)KIAIOIIUE OCHOBHBIE ITOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOpUHU

Mogenu TBEPAOTO, KHUIKOTO M Ira3000pa3HOro cOCTOsHUH BemecTBa Kpucrammyeckue u aMopHbIe
Tena OObsACHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE IOJOXEHUH MOJIEKYJSPHO-
KMHeTH4Yeckol Teopun CMauMBaHNe U KallWJUISIpHBIE sIBJIEHUS TenaoBoe paclIMpeHne U CKaTue
Temnepatypa CBsA3b TEMIIEpaTYphl CO CKOPOCTBIO TEIJIOBOTO ABM)KEHUS YaCTHI]

Buytpennsst sHeprus CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPruM: TEeIuloneperadya M COBEpIICHHE
paboTbl Bubl Temonepenaun: TEMIONPOBOIHOCTb, KOHBEKLUS, U3ITyUeHHE

KonmdgecTBo TeruoTel YaenbHas TEIUIOEMKOCTh BEIIECTBA TeIIOOOMEH M TEIUIOBOE PaBHOBECHE
VYpaBHenue temoBoro Oananca [lnaBieHue W oTBepiAeBaHME KPUCTAUIMUECKUX BEIIECTB Y JIesIbHAs
terutota ruiaBnenus [lapoo6pazoBanue u konneHcanus Mcnapenne (MC) Kunenne VY nenpHas Temiora
napoo0pa3zoBaHMsl 3aBUCHMOCTb TEMIIEPATYPhl KUIIEHHsI OT aTMOC(HEPHOT0 JaBJICHUS

BrnaxnocTs Bo3ayxa

OHeprus ToIMBa Y IeJbHast TEMJI0Ta CTOPAHUS

[Ipunuuns!l pabotel TeruoBbix asurateneid KIIJ| temsoBoro nsuratenst TeruioBble ABUTATENd U
3amuTa okpyskaromiei cpeast (MC)

3aKOH COXpaHEHUs U MIPEBPALLEHUS SHEPTUHU B TEIUIOBbIX Ipoueccax (MC)

JlemoHcTpamuu

1 HaGmnronenne GpOoyHOBCKOTO JIBUXKEHUS

2 Habmoaenue nupdysun

3 HabGumroeHue sSiBIeHUM cMaulBaHUs M KalWIISIPHBIX SBJIEHUN

4 HabmrozieHre TEeMI0BOT0O paclIupeHus Tel

5 U3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMa NpU HarpeBaHUM MU OXJIAXACHUN

6 [IpaBuia u3MepeHus TeMIepaTypsl

7 Buael Teronepenayn

8 OxJaXkieHue Npu COBEPLUIEHUN pabOThI

9 HarpeBanue npu coBepiIeHUH padOThl BHEITHUMH CUIIAMHU

10 CpaBHEeHHE TEMIOEMKOCTEN pa3INYHbIX BELECTB

11 HabGaroneHue KUIeHust

12 HaGumro/ieHre MOCTOSIHCTBA TEMIIEPATyphl NP TIABICHUN

13 Mojaenu TenioBbIX ABUTaTeseH

JlabopatopHbie pabOThI U OTBITHI

1 OnbIThl IO 0OHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS

2 OnbITHI IO BBIPALIMBAHUIO KPUCTAIIJIOB IOBAPEHHON COJIM UJIU caxapa

3 OnbITHI O HAOJIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEN U TBEPABIX TE

4 OnpeneneHue JaBlieHUs BO3IyXa B OaJUIOHE IIpUIa

5 OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHHS BO3/JyXa OT €ro o0bEéMa M HarpeBaHHs WU
OXJIAKICHUS

6 IlpoBepka rumnoTe3bl JUHEHHOW 3aBUCUMOCTU JUIMHBI CTOJOMKA UAKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTypbl



7 HaGmroneHne M3MEHEHUsT BHYTPEHHEW SHEpruM Teja B pe3yjbTare TeIulonepefadd U paboThl
BHELIHUX CUJI

8 HUccnenoBanue siBleHUs TenjaooOMeHa IIpU CMEIIMBAaHUM XOJIOAHOM U ropsiyei BOIbl

9 OmnpeneneHue KOMUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpPH TEINIOOOMEHE C HarpeTbiM
METAJNINYECKUM LIAJIUHAPOM

10 Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA

11 MccnenoBanue npoiiecca UCIIapeHust

12 Onpenenenre OTHOCUTENBHOM BIIaXKHOCTH BO3/yXa

13 Onpenenenue yaenabHON TEIIOTHI IIABJICHUS JIbJa

Pazgen 7. DnexTpudeckue U MarHUTHBIC SBICHUS

Onexrpusauus Ten [[Ba poja 3JIEKTpUYECKUX 3apAnoB B3aummoneicrBue 3apspKEHHBIX Tel 3aKOH
KyroHa (3aBUCMMOCTB CHIIBI B3aUMOJICHCTBUS 3apsHDKEHHBIX TEJ OT BEJIMYMHBI 3apsIOB U PacCTOSHUSA
MEKTY TCIIAMH)

Onextpuueckoe nose  Hanpsx€HHocTs  anexTpuueckoro mnosst  IlpuHnun — cynepno3unuu
JIEKTPUUYECKUX T10JIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenun »snexktpuueckux 3apsioB OJIEMEHTapHbI snexkTpuueckuid 3apsg CrpoeHue aroma
IIpoBOAHMKY U TUINEKTPUKH

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

ONEKTPUUECKUN TOK YCIIOBHS CyIIECTBOBAHUS IEKTPUYECKOrO0 TOKA VMICTOUHMKM MOCTOSIHHOTO TOKa
JIelcTBUSI 3JIEKTPUYECKOTO TOKA (TEIUIOBOE, XMMMUYECKOE, MarHuTHOE) OJIEKTPUYECKHIl TOK B
KHUIKOCTAX U razax

Onexktpuueckas nenb Cuna Toka DiekTpuueckoe HampspkeHHue CONpOTUBIEHHE MPOBOJIHUKA
VYaenpsHOe comnporuBieHue BeniectBa 3akoH Owma pmng yvactka uenu IlocnemoBarenbHoe u
napajuieIbHOE COEIMHEHNE TPOBOIHUKOB

PabGota u MomIHOCTH 3yeKTpuuyeckoro Toka 3akoH Jxoyns— JleHna DnekTpuyeckue LENu U
NOTPEeOUTENHN IEKTPUIECKOM SHeprun B ObITy KopoTkoe 3amMbIkaHue

IToctosiHHbIE MarHUTBHl B3aumonencTBue NOCTOSSHHBIX MarHUTOB MaruutHoe noje MarautHoe moiie
3emMiid ¥ €ro 3HayeHue JUIs )KU3HM Ha 3emsie OnbIT Opcrena MarHuTHOE 10J€ AJIEKTPUYECKOro TOKa
[IpuMeHeHHE 3IEKTPOMAarHUTOB B TeXHHMKE JlelicTBHE MAarHUTHOIO IO HAa IPOBOJHUK C TOKOM
DNeKTpoABUIaTedb IIOCTOSSHHOTO TOKa JVcmonb3oBaHWE 3JEKTPOJABUTATENCH B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onprtet Dapages SIBneHue snexkTpoMarHuTHOM uWHAyKIWU [IpaBmiio Jlenma DimekTporeHeparop
CriocoObl MOMy4YeHHUsl 3IEKTPUUECKOM 3HEPruu DJIEKTPOCTAHIMM HAa BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPrUHn

JleMoHCTpanuu

1 Dnexkrpuzanus Ten

2 JIBa pona 31EKTPUUYECKUX 3apsIIOB U B3aUMOJICHCTBUE 3apSHKEHHBIX TEI

3 YCTpoiCTBO U IEHCTBHUE DIIEKTPOCKOIIA

4 DnexTpocTatuueckas MHAYKIUS

5 3aKoH coxpaHEHUS SJIEKTPUUECKHUX 3aps10B

6 IIpoBOOHMKY U TUANEKTPUKH

7 MonenupoBaHHUe CHIIOBBIX JTMHUHI JJIEKTPUYECKOTO OIS

8 MICTOYHUKH IOCTOSTHHOTO TOKA

9 JlelicTBHs 35IEKTpUYECKOrO TOKa 10 DNEKTpUUECKUI TOK B KUIKOCTH

11 I'a30BbI1 pa3psn

12 M3mepeHue cuiibl TOKa aMIepMeTPOM

13 W3Mepenue 31eKTpUUECKOTO HANPSKEHUS BOJIBTMETPOM

14 Peocrat u Mara3uH CONpPOTHUBIICHAN

15 B3aumozeiicTBiE TOCTOSHHBIX MarHUTOB

16 MonenupoBaHre HEBO3MOXKHOCTH Pa3ICJICHUS MTOJTOCOB MarHuTa

17 MoaenupoBaHie MarHUTHBIX 11OJIEW TOCTOSTHHBIX MAarHUTOB



18 OnwIT Opcrena

19 MaruuTHoO€ 1oJsie Toka DJIEKTPOMarHuT

20 [le¥icTBHE MAarHUTHOTI'O MOJISI HA IPOBOJAHUK C TOKOM

21 DnexTpoaBurarenab NOCTOSIHHOIO TOKa

22 UccnenoBaHue sIBIECHUA 3JE€KTPOMAarHUTHONW MHIAYKIUU.

23 Onbitel Gapanes

24 3aBUCUMOCTb HaMpaBiICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHUS

25 DnexkTporeHepaTop NOCTOSHHOTO TOKA

JlabopaTopHbie pabOThI U OIBITHI

1 OnbITHI 10 HAOTIOACHUIO HNIEKTPU3ALNY TEJ UHAYKLINEH U IPU COTPUKOCHOBEHUH

2 UccnenoBanue AeWCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUAJIEKTPUKH

3 Coopka u npoBepka paboThl AIIEKTPUICCKON IIEMH ITOCTOSTHHOTO TOKA

4 M3mepeHue U peryaupoBaHue CUIIbI TOKa

5 U3mepeHue u peryJimpoBaHUE HANPSKEHUS

6.lccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHUBIICHUS PE3UCTOpa U
HaIpsDKEHUS Ha pe3UCTOpe

7.00BITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb AJIEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHHKA OT €ro
JUIMHBI, IJIOLIA/IM [TONIEPEYHOI0 CEYEHUs U MaTepuaia

8.ITpoBepka nmpaBuiia CI0KEHUS HAMIPSHKEHUN TTPU MOCIEA0BAaTEIbHOM COSTUHEHUH IBYX PE3UCTOPOB
9.IlpoBepka nmpaBuiia AJis CUJIbI TOKA MIPHU MAPAIIIEIBHOM COEJUHEHUH PE3UCTOPOB

10 Onpenenenue pabOTHI NEKTPUUECKOTO TOKA, UIAYIIETO Yepe3 Pe3UCTop

11 Onpenenenre MOLIHOCTH JIEKTPUYECKOTO TOKA,

BBIJIETISIEMOM Ha PE3UCTOPE

12 WccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO YEpe3 JaMIIOUKY, OT HalpsyKEeHUS Ha Hel

13 Onpenenenne KII/] narpeBarens

14.UccnenoBanue MarHUTHOTO B3aMMOICHCTBHS MIOCTOSTHHBIX MAarHUTOB

15 M3ydyeHre MarHuTHOTO MOJIS IOCTOSTHHBIX MAarHUTOB IIPU UX OObEIUHEHUH U Pa3elieHuU

16 HccnenoBanue neiCTBUS 3JEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY

17.00bIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KATYIIKU C TOKOM U MarHuTa OT
CWJIBI TOKA W HAIIPaBJICHUS TOKA B KaTYIIIKE

18 N3yueHue neicTBUSI MATHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM

19 KoHcTpyHnpoBaHue 1 n3ydeHue padboThl AJIEKTPOIBUTaTeNs

20 N3mepenue KIIJ[ anexTpoaBUrarenbHON yCTaHOBKU

21.00BITHI MO KCCIEIOBAaHUIO SIBICHUS AJIEKTPOMATHUTHOW WHIYKIMM: HMCCIEAO0BAaHUE W3MEHEHHM
3HAUYEHMS U HANPABIICHUS UHIYKIIMOHHOTO TOKa

9 kiacc

Pa3znen 8. Mexanuueckue siBlIeHUS

Mexannueckoe npuxeHne MartepuanbHas Touka Cucrema orcuéra OTHOCUTEIBHOCTh MEXaHUYECKOIO
JNBIWKEHNs PaBHOMepHOE NpPSIMOJIMHEWHOE IBWXKEHHE HepaBHOMEpHOE MNpSMOIMHEHHOE IBUKEHHE
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBH)KEHUN

Yckopenue PaBHoyckopeHHOE npsiMoiinHerHoe aBmkeHne CBoboaHoe nageHue OnbiTel [Nanumnes
PaBHOMepHOE nBMKeHME N0 OKpyxHocTH llepmon m wacrora obOpamenus JluneliHas u yrioBas
ckopoctu LleHTpoCTpeMUTENBHOE YCKOPEHUE

IIepsbiit 3akoH Hprorona Bropon 3akon Herotona Tperuit 3akon Herorona [IpuHnun cynepnosunuu
cui

Cuna ynpyroctu 3akoH I'yka Cuiia TpeHMs: CHJIa TPEHHs CKOJIBKEHMSI, CUJIa TPEHHUS IOKOs, ApyTue
BUJIbI TPEHUS

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHs Y CKOpeHHEe CBOOOAHOTO MajieHus JBHKeHHE IUIaHeT
Bokpyr Connna (MC)

IlepBas kocMHuueckast CKOpoCcTb HeBecOMOCTh U IeperpysKku



PaBHOBecue wmarepuanbHOW TOUYKH. AOCOMOTHO TBEPAOE Teno PaBHOBecwe TBEPAOTO Tena C
3aKpEIUIEHHON OCBIO BpaleHuss MoMeHT cuibl LleHTp TsxecTn

Nmnynee Tena. M3amenenue ummynbca. MMmynabe cuibl. 3aKOH COXpaHEHUs uUMIyJbca. PeakTuBHOE
nexkenue (MC)

Mexannueckasi pabota U MoOIIHOCTh. PaboTa cun TsbkecTH, ynpyroct, TpeHus CBs3b SHEPruu U
pabotel. IloreHnmanpHas »HEpPrus Tena, MOTHATOTO HaJ IMOBEPXHOCTHIO 3eMiH. lloTeHunmanbHas
SHeprus cxarod npyxkuHbl Kunerndeckas sHeprus Teopema O KHHETHUYECKOHW HSHEPrHM 3aKOH
COXPAHEHUsI MEXaHUYECKOHN 3HEPTUn

JeMoHcTpauuun

1 HabnroneHne MEXaHUYECKOTO IBUYKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA

2 CpaBHeHHE MyTeH U TPACKTOPHUIl JBIKEHHUS OJIHOTO M TOTO K€ TeJla OTHOCHTEIHHO Pa3HbIX Tell
oTcuéra

3 U3mepenue CKOpOCTU U yCKOPEHUS MPSIMOJIMHEHHOTO JIBUKEHUS

4 VccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O ABM)KEHHUS

5.Habmonenre ABM>XEHUS TeNa MO OKPYKHOCTH

6.HalOmronneHne MexaHMUYECKHUX SIBIICHUH, Ipoucxoasmux B cucreme otTcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTENILHO KaOMHeTa (HU3UKU

7 3aBUCUMOCTb YCKOPEHUS TeJla OT MaccChl TeJla U ACUCTBYIOLIEH Ha HErO CHIIbI

8 Habmroienue paBeHCTBa CUIT ITPH B3aUMOJICHCTBUU Tell

9 U3meneHue Beca Tesla IpU YCKOPEHHOM JIBUYKEHUU

10 INepenaua ummynbca mpyu B3aUMOJICHCTBUM TET

11 IIpeobpazoBanusi SHEPTUU PU B3aUMOAECUCTBUU TEI

12 CoxpaHeHue UMITyJIbca IPU HEYNIPYTOM B3aUMOAEHCTBUU 18

13 CoxpaHeHue UMITyJibca IpU aOCOIIOTHO YIPYTOM B3aMOAEHCTBUN

14 HabnroaeHue peakTUBHOTO JIBHKEHUS

15 CoxpaneHne MEXaHWYECKON SHEPrUM Mpu cBOOOAHOM maneHuun 16 CoxpaHeHHEe MEXaHHYECKOU
SHEPTUH MPU JABHKEHUU Tella MO/ AeHCTBUEM MPYKUHBI

JlabGopatopHbie paOOTHI U OTIBITHI

1 KouctpyupoBanue TpakTa Juis pa3roHa W JalbHEHIEro paBHOMEPHOTO IBMKEHHS IIApUKa WU
TEJEKKU

2.0mpeneneHne cpefHed CKOPOCTH CKOJBKEHUs Opycka WJIM JBM)KEHUS ILIapuKa 0 HaKIOHHOMN
IJI0CKOCTH

3.0mnpeneneHne yCKOpEHUs Tella IPU paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM MJIOCKOCTH
4.MlccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayalbHOU
CKOPOCTH

5 TlpoBepka THUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHHWU 0€3 HaYaJIbHOM CKOPOCTU MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCENl, TO COOTBETCTBYIOIUE MIPOMEKYTKH BPEMEHH OJMHAKOBBI

6 UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS

7 Onpenenenue ko3 PuireHTa TpeHus cKoabkeHus 8§ Onpenenenue KECTKOCTH MPYKUHbBI
9.0mpenenenre pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBJKEHUHM Tella IO TOPU30HTaIbHOM
MIOBEPXHOCTU

10 Ompenenenne padOTHI CHIIBI YIIPYTOCTH TIPH MOIBEME TPy3a C UCIOJIb30BAaHUEM HEMOJABUKHOTO U
MOJIBUKHOTO OJIOKOB

11 N3yueHne 3aKoHa COXpaHEHUS YHEPTUN

Paznen 9. Mexanuyeckue KoseOaHus U BOJTHbI

KonebarenbHoe aBmxenne OCHOBHBbIE XapaKTEPUCTUKHM KoOJIeOaHMI: Mepuoj, 4acToTa, aMIUIMTyAa
MaremaTHueckuil 1 Ipy>KUHHBINA MasTHUKHU [IpeBpalienne sHepruu npM KosiedaTeaIbHOM JIBHKEHUN
3aryxatomue koJjiebanusi BwiHyxkaeHHBbIe KoneOanuss Pe3onanc Mexanmdeckue BosiHBI CBOMCTBa
MexaHuueckux BoJH [IpomosnbHble UM momnepeuHble BOJHBI J[MMHA BOJIHBI M CKOPOCTH €€
pacnpocTtpaHeHus: MexaHu4ecKre BOJIHbI B TBEPJIOM Tede, ceiicmuueckre BoiaHbl (MC)

3Byk ' poMKOCTB 3ByKa U BeicoTa ToHa OTpaxkeHue 3Byka MH(pa3ByK U yIbTpa3ByK



JeMoHcTpauuun

1 HaGmronenue koneOaHuil Tel o] IeHCTBUEM CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH

2 HaGmronenue kosaebanuii Tpy3a Ha HUTU U Ha nipykuHe 3 HaOmroieHrne BeIHYKICHHBIX KOJICOaHUH 1
pe3oHaHca

4 PacnipocTpaHeHHe MPOJOJIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIH)

5 HaburoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4acCTOThI

6 AKyCTHYECKHUI pe30HaHC

JlaboparopHbie pabOThI U OTIBITHI

1 OmnpeneneHue 4aCTOTHI U NEpHOJa KoJeOaHUH MaTeMaTUYECKOTO MasiTHUKA

2.0npeneneHue 4acTOThl U NepHoJia KoJeOaHUH NPy KUHHOIO MasiTHUKA

3.UccnenoBanue 3aBUCUMOCTH NIepUoAa KoJeOaHUH MOIBEHICHHOTO K HUTHU Ipy3a OT AJMHBI HUTH

4 VccrnenoBanue 3aBHCUMOCTH TEpHOJia KoIeOaHU PY>KWHHOTO MasTHUKA OT MacChl Ipy3a
5.IIpoBepka He3aBUCUMOCTH Mepuo/ia KouedaHuil rpy3a, HoIBEUICHHOTO K HUTH, OT MacChl rpy3a

6 OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh NepHoja KoieOaHUil NPYKUHHOIO MasTHHKA OT MacChl
rpy3a 1 )KECTKOCTHU MPY>KUHBI

7 N3mepenue yCKOpeHHsI CBOOOTHOTO MaICHUS

Pazgen 10. DieKTpoOMarHuTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE MoJe DJIEKTPOMAarHUTHbIE BOJIHBI CBOMCTBa 3neKTpoMarHuTHbIX BosiH Illkana
3JIEKTPOMArHUTHBIX BOJIH MCIIONb30BaHKE 3IEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U
DnexkTpomMarHuTHas mpupoza ceeta CKkopocTh cBeTa BosHOBBIE CBOICTBa CBETA

JlemoHcTpamuu

1 CBoiicTBa IEKTPOMArHUTHBIX BOJIH

2 BonnoBsle cBoiicTBa cBeTa JIabopaTopHbie pabOTHI U OIBITHI

1. IIpsaMonmHENHOE pacpOCTPAHEHHE CBETA.

. OTpaxeHnue cBera.

. [lonmyuenune n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

. [Ipenominenue cpera.

. OnTH4eckuii CBETOBOI.

. XoJ1 mydei B cobuparolieit muH3e.

. X0z Jly4el B pacCenBarOLIEeH JIMH3E.

. Ilony4yeHnune n3006paxeHnit C MOMOILBIO JIHH3.

9. Ilpunuun neicTBus Goroanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopnens rnasa.

11. Paznoxenue 0enoro cBera B CIEKTP.

12. TTommyueHue 6en0ro cBeTa MpH CI0KEHUH CBETA PAa3HBIX 1IBETOB.

1 3yueHune cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOLIbI0 MOOUIILHOTO TesedoHa

Pazgen 11. CBeToBbIe sIBIEHUS

JlyueBas mogenp cBera Mcrtounuku cBera IlpsMonuHeliHoe pacnpocTpaHeHHE CBeTa 3aTMEHHUS
Connua u Jlynsl Otpakenue cera [lnockoe 3epkano 3aKOH OTpaXeHMsI CBETa

[Ipenomiienne cBetra. 3akoH TMpenomiieHHs cBeTa. llogHoe BHYTpeHHee OTpa)kKeHHE CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nyueit B nuu3e. Ontuyeckas cucreMa doToanmapara, Mukpockona u Teneckorna (MC).
I'ma3 kak ontuyeckas cucreMa. biM3opyKocTh U JalIbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiThl HptoToHa. CliokeHne cnekTpalibHbIX 1BeTOB. {ucnepcus
CBETa.

JlemoHCTpannu

JlabopatopHbie pabOThI U OTBITHI

1. UccnenoBanue 3aBUCMMOCTH yTJla OTPa)XE€HHsI CBETOBOTO JIyda OT yTJja MaJieHusl.

2. N3yueHue xapakTepUCTHK U300pakeHuUs MpeIMETa B IIJIOCKOM 3epKaJle.

3. UccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMJIEHHSI CBETOBOIO Jy4ya OT yrja NajJeHHUs Ha TpaHULEe
«BO31yX—CTEKJION.
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4. TlonydeHnne n300paxeHUH C TOMOIILI0 COOUPAOIIICH JIMH3BI.

5. Onpenenenne (POKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

6. OnbITHI MO PA3IOKEHUIO OEIOro CBETa B CIEKTP.

7. OTBITHI IO BOCHIPUATHIO IIBETA IPEAMETOB IPH WX HAOIIOACHNH Yepe3 LBETOBbIE (DUIBTPHI.

Pa3nen 12. KBa"nTOBEIE ABJICHUA

OmnbiTel Pezepdopra u mnanerapHas moaens atoMa. Moaens aroma bopa. Mcmyckanue u norsiomieHue
cBera aroMoM. KBaHThI. JIMHeYaThie CIEKTPHI.

PagnoaktuBHOCTH. Anb(a, 6eta u ramma u3inydenus. CtpoeHue aToMHoro siapa. Hykiionnas Mojens
aToMHoro siapa. M30Tonsl.

PanuoaxTtuBHble peBpaieHus. [lepuos nonypacnaga aTOMHBIX sA€p.

SnepHble peakuuu. 3aKOHbBI COXPAHEHUS 3apsiIOBOIO MU MACCOBOIO YMCEN. DHEpPrusl CBS3U aTOMHBIX
anep. CBs3p Macchl U 2Hepruu. Peakuuum cunte3a u aenenus suep. Mcrounuku suepruun CosHua u
3B&31 (MC).

SAnepnas sHepreruka. JleficTBUs paAMOAKTUBHBIX U3ITyuYeHUH Ha )kuBble opraHnuzMsl (MC).
JeMoHcTpauuun

1. CriexTpbl U3I1y4EeHHUS U TIOTJIOLICHHUS.

2. CHeKTpbl pa3IMyYHbIX [a30B.

3. Cnextp BoAOpoOaa.

4. HaGnronenue TpekoB B kamepe BunbcoHna.

5. Pabota cuéTunka HOHU3HPYIOUINX H3ITyICHUI.

6.Perucrpanus usirydeHus IpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

JlabGopatopHbie padOThI U OTIBITHI

1.HabmtoaeHne CrijiouHbIX U IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.

1. UccnenoBanue TPEKOB: H3MEPEHHE YHEPTUU YAaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

2. 3Mepenue painoakTUBHOIO (OHA.

[ToBTOpUTENHEHO-0000IIAIONITII MOTYITH

IToBTOpUTENEHO-0000IIAONMI  MOAY/ b TMpEeAHA3HAYeH JUIsl CHCTeMaTu3auud U 0000IIeHus
IIPEIMETHOIO COJAEPKAHMUSI U OMbITa JIEATEIbHOCTH, NMPUOOPETEHHOTO NPU H3YUYEHUU BCEro Kypca
¢u3uku, a TaKKe U1 NOAroTOBKM K OCHOBHOMY TrOCYAapCTBEHHOMY 3K3aMEHy IO (u3uke s
00y4YaroImuxcs, BRIOPABIINX 3TOT YUEOHBIH MpeaMeT.

IIpu u3ydyeHnn JaHHOTO MOAYJISI PEATM3YIOTCS M1 CUCTEMAaTU3UPYIOTCS BUBI ACSITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIeUnBAETCs TOCTHKEHUE MPEAMETHBIX U METAIIPEIMETHBIX TUIAaHUPYEMBIX pe3yJIbTaToOB
o0yuyeHus, QOpMHUpYETCsl eCTeCTBEHHOHAy4yHas TIPaMOTHOCTb: OCBOEHHE Hay4HbIX METOJIOB
UCCIIEIOBaHMS SIBJICHUM MPUPOBI U TEXHUKH, OBJA/ICHUE YMEHUSIMU OOBSICHATD (PU3UUECKUE SIBICHUS,
IIPUMEHSIS TOTYYEHHbIE 3HAHUS, PEIIaTh 3a/1a4M, B TOM YHCJIE KAYECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.
[IpyHIMNIHATBHO JEATEIBbHOCTHBIA XapaKTep [aHHOIO pas3jelia peanu3yercs 3a CY€T TOro, 4To
ydaliyecsl BBINOJHSIOT 3aJaHus, B KOTOPBIX MM IPEIaracTcs: Ha OCHOBE IIOJYYEHHBIX 3HAHUU
pacrno3HaBaTh U Hay4yHO OOBACHATH (PU3MUECKUE SIBJICHUS B OKpY’Kalolllel MPUPOJIE U MOBCEAHEBHON
KHU3HH;

HCIOJIb30BaTh Hay4YHbIE METOJIbl MCCIEeI0BaHUs (PU3MUECKUX SIBJICHMH, B TOM YHUCIE Ui MPOBEPKHU
TUIOTE3 U MOJyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HaubOOJIee BaXKHBIX TIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHUH, HallpuMep,
IIPAKTUYECKOI0 MCIOJIb30BaHUS PA3JIMYHBIX UCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA IIPEBPALICHUS U
COXPAaHEHHUS BCEX U3BECTHBIX BUI0B SHEPTHUH.

Kaxnas u3 TeM JOaHHOTO pasjena BKIIOYAeT SKCIEPUMEHTAIbHOE MCCIIEeN0BaHNnEe 00001aromero
xapaktepa. Paznen 3aBepiaeTcss MpOBENEHUEM IHMArHOCTMYECKON M OIIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IInanupyemMble pe3yJbTaTbl OCBOCHHA Y4eOHOI0 peaMeTa



JTIMYHOCTHbIE PE3Y/IbTATHI

ITatpuoTrdeckoe BOCIIUTAHUE:

—TIpOSIBIICHHE MHTEpeca K WCTOPUU M COBPEMEHHOMY COCTOSIHMIO POCCHICKON (pu3mueckoin
HayKU;

—IIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUNCKHUX YUEHBIX (PU3UKOB.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

—TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJEHHUU OOLIECTBEHHO-3HAYMMBIX M STHYECKHX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMEHEHHEM JOCTHKCHUH (PU3UKH;

—OCO3HAHUE BaKHOCTH MOPAJIbHO-3TUYECKUX TPUHIUIIOB B AEATEIBHOCTH YUEHOTO.

DcTeTH4ecKoe BOCIIUTAHUE:!

—BOCIIPHUATHE SCTETHUECKUX KauecTB (pU3NUecKoil HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH.

[leHHOCTH HAy4YHOIO MMO3HAHMS:

—O0CO3HaHME IEHHOCTH (PU3MYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaKHEUIIICH COCTaBIAIONIEH KYJIbTYPHI;

—pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEpEca K UCCIICA0BATENILCKOM NEATETbHOCTH.

dopMUpOBaHUE KYJIbTYPbI 3A0POBbSI U SMOIIMOHAIBHOTO OJIar OOy YHS:

—O0CO3HaHHUEe IEHHOCTH 0e301acHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHIECKOM MHUPE,
BaYKHOCTHU MPABHJI OE30MACHOTO MOBECHUS Ha TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUUECKUM U
TEIIOBBIM 00OPYIOBAaHUEM B JIOMAIIIHUX YCIOBHSX;

—c(opmMHupoBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTO ke
IIpaBa y JIpyroro yejoBeKa.

TpynoBoe BociUTaHUE:

—AaKTHUBHOE y4acTHE B PEUICHUU MTPAKTUUYECKUX 3aJ1a4 (B paMKaX CEMbH, IIKOJIbI, TOpOa, Kpasi)
TEXHOJIOTUYECKON U COLMANIbHON HAMPaBICHHOCTH, TPEOYIOIIUX B TOM YKCIE U (PU3HUECKUX 3HAHUM;

—MWHTEpPEC K MPAKTUICCKOMY M3ydeHUI0 podeccui,

CBSI3aHHBIX C (PUBUKOU.

DKOJIOrM4ecKoe BOCIIUTAHUE:!

—OpHEHTAallMs HA MPUMEHEeHNe (PU3NUECKIX 3HAaHUH JJIs peleHus 3a1a4d B 001acTu
OKPY>KaIOIeH cpeibl, IIIAHUPOBAHUS TTOCTYIIKOB U OIEHKH MX BO3MOKHBIX IMOCJIEACTBUH IS
OKPY’KaloIlleH cpepl;

—OCO3HaHUe TIJI00ATbHOTO XapaKTepa HKOJIOTHUECKUX
mpo0sieM U MyTel UX pelieHusl.

AnanTtanuys 00yJaromerocsi K U3MEHSIOIMMCS YCIOBHSIM COLIMAIBHON U TPUPOTHOM CPEIbI:

—T0TPeOHOCTh BO B3aUMO/ICHCTBUHU TIPH BHITIOTHEHUH UCCIETOBAHUN U MPOEKTOB (PU3NUYECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

—TIOBBILLIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IE€SITEIbHOCTD;

—T10TpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM UKcie (pOPMYIUpPOBAThH UIEH,
TIOHSTHS, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SBICHUSIX;

—O0CO3HaHue e(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

—TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (DU3NYECKUX 3HAHUIA,

—CTpeMIIeHUE aHATM3UPOBATh U BHISBIISATH B3aUMOCBSI3U IIPUPOIbI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

—OIIEHKa CBOMX JICWCTBUM C YYETOM BIIUSIHUSA HA
OKPY’KaIOIIYIO CPEY, BO3MOXKHBIX IT00ATBHBIX TTOCIICICTBUM.

METAIIPEIMETHBIE PE3VJIbTATHI

YHuBepcanbHbIe TO3HABATEIbHBIE IEHCTBUS

Bba3oBrie Jormueckue aeiicTBUS:

—BBISIBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKNA O0BEKTOB (SIBICHUN);
—YyCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KIACCH(DHUKAIMK, OCHOBAHHUS I O0OOIIEHUS W



CpaBHEHUS,

—BBISBIISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTpUBaeMbIX (QakTax, NaHHBIX U
HAOJIOICHUSAX, OTHOCAIIMXCS K (PU3HUUECKUM SIBIICHUSIM;

—BBISABIISATh TPUYUHHO-CIICICTBEHHBIC CBS3UM TIPU HW3YYCHHH (DU3WYUECKUX SBICHHHA U
MIPOLIECCOB; JeNaTh BBIBOJBI C HCIOIB30BAHUEM JAE€AYKTHUBHBIX M HHAYKTUBHBIX YMO3AKIIOUYCHHIH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3IX (PU3NUYCCKUX BEITUYHH;

—CaMOCTOSITETILHO BBIOMpaTh CIOCO0 pemIeHus y4eOHOW (u3nueckoi 3amadyu (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIICHHs, BBHIOOP Hamboee MOAXOMAAIIETO C YYETOM CaMOCTOSTEIHHO
BbIJICTICHHBIX KPUTEPHUEB).

bazoBsbie nccienoBaTenbCKue 1eHCTBUS:

—MCII0JIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

—TIIPOBOJUTH IO CAMOCTOSITEIBHO COCTABIICHHOMY IUIaHY OIIBIT, HECIOXKHBIN (hU3HUecKuit
SKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHUS;

—OIIEHUBaTh HAa MPUMEHHUMOCTh M JIOCTOBEPHOCTh WH(GOPMAIMIO, TOIYYEHHYI) B XOJe
UCCIIETOBAHUS WU SKCIIEPUMEHTA;

—CaMOCTOSITEIHbHO (POPMYITUPOBATH OOOOIICHHSI M BBIBOJBI MO PE3yJbTaTaM MPOBEASHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICOBAHNUS;

—IIPOTHO3UPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (PU3UUICCKUX IPOIECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUSI 00 UX PAa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PaGora c nuadopmarnmeii:

—TIPUMEHATh PA3JIUYHbIE METOJbI, HMHCTPYMEHThI M 3alpochl MpH TMOUCKE U O0TOOpe
nH(OPMALINY WIH JAHHBIX ¢ YUIETOM MPEITIOKEHHON yueOHOM (PU3MUecKoi 3a1a4u;

—aHaJN3upPOoBaTh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMALIUIO PA3TMYHBIX BHIOB
1 GOpPM MIPECTABICHHUS;

—CaMOCTOSITeIbHO BBIOMpATh ONTHUMAaJbHYIO (opMy TMpencTaBieHus HHPOpPMALMH U
WUTIOCTPUPOBATH PEIIacMble 3aJla4l HECIOKHBIMH CXEMaMH, JHarpaMMaMd, WHOW TpaduKOd W HX
KOMOHWHAIIUAMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS

OO01eunue:

—B XO7¢ OOCYXKICHHS y4eOHOT0 Marepualia, pe3yJbTaToB JIA0OPATOPHBIX PabOT M MPOCKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCY»X/IaeMOil TEMbI M BbICKa3bIBaTh UCH, HAlIETICHHBIC HA PEIICHHE
3aJlauM U moJJepKaHue O1arokenaTeIbHOCTH OOLIEHUS;

—COMNOCTAaBISTh CBOU CYXKACHUSI C CYXKACHUSMHU APYTUX YUaCTHUKOB JMajora, 0OHapy>KUBaTh
pa3IM4Mre U CXOICTBO MO3ULINI;

—BBIPaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

—yOJUYHO TPENICTABIATh PE3YJbTAThl BBIMOJIHEHHOTO (DHU3MYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIETOBAHMUSI, IPOEKTA).

CoBMecTHas IeSITENIbHOCTD (COTPYAHUYECTBO):

—TIOHUMaTh U HUCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAWBHIYalbHON pabOThl mpu
pelIeHnr KOHKPETHON (U3NUYeCcKOi npoOIembl;

—TPUHUMATD [eTH COBMECTHOM AESITENbHOCTH,

OpraHU30BBIBATH JEUCTBUSI MO €€ JIOCTHKEHHUIO: pacHpelessiTh POJU, OOCYXKIaTh MPOILECCH M
pe3yNbTaThl COBMECTHON PabOTHI; 00001IaTh MHEHUS HECKOJIBKUX JFOJIEH;

—BBITIOJIHATh CBOIO YacTh Pa0OThI, JOCTUTAs KA4ECTBEHHOTO pe3yJbTaTa IO CBOEMY
HAMPAaBICHUIO U KOOPAUHUPYSI CBOU JCUCTBUS C APYTUMHU UICHAMH KOMAaH/IbI;

—OIICHHBATh KAa4eCTBO CBOET0 BKJIaJla B OOMIMI MPOAYKT MO KPHUTEPHUSAM, CaAMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHHuBepCanbHbIE PETYJIATUBHBIE TEHCTBUS

CamMoopranuzanusi:

—BBISABIIATH MPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYAlHSX, TPEOYIOIIUX I PEIICHUS
(bu3MUYECKUX 3HAHUI;



—OPHUEHTHUPOBATHCS B PA3TUYHBIX MMOAX0/1aX MPUHATHUS pelleHul (MHIUBUAYaIbHOE, IPUHSTHE
pellIeHns B IpyNIe, NIPUHIATHE PELLICHUI TPYyNIoN);

—CaMOCTOSITEIbHO COCTAaBJISITh QITOPUTM pelleHus (GU3NYECKOW 3ajaud WK  IJIaHa
UCCIICIOBAHMSI C YUETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npejsiaraeMble BApUAHThI PELICHHUIH;

—JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CamokoHTpoITb (pedaekcus):

—J1aBaTh a/ICKBaTHYIO OLICHKY CUTYAllMH U MpeaiaraTh IIaH €€ N3MEHEHHS,

—OOBSICHIATh MPUYMUHBI JTOCTHXKEHUS (HEIOCTHKEHUS]) PE3YJIbTaTOB JEATEIbHOCTH, /1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBIMOJHEHUS (PUIUUECKOTO
UCCIICIOBAaHMSI WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTENILCTB, W3MEHHUBIIUXCS CHTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOHUKIINX TPYIHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

OMOLMOHAIbHBIN UHTEIJIEKT:

—CTaBUTh ce0s1 HA MECTO JIPYroro 4ejJoBeKa B XOJE CIOpa WM AUCKYCCHU HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

[TpunsiTHE CEOS M NPYTHX:

—TIpU3HaBaTh CBOE MPaBO HA OLIMOKY MpU perieHnH GU3NYECKUX 3a7ad WM B YTBEPKICHHIX
Ha Hay4YHBIE TEMBI U TAKOE K€ MPaBO IPYTOTO.

IMPEAMETHBIE PE3VYJIbTATHI

7 kaacc

[IpenMeTrHbie pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y
oOyJaromuxcst yMEeHHi:

—HCIIOJIB30BATh TOHATHS: (PH3UYECKHE M XMMHUUYCCKUE SBIICHUS; HAOIOICHUE, IKCIICPUMEHT,
MOJieTb, TUIIOTE3a; EOUHHIBI (U3MYECKUX BEIUYHMH, aToM, MOJIEKyJa, arperaTHbleé COCTOSHUS
BemectBa  (TBEpAOE, IKHAKOE, Ta3000pa3HOE); MEXAaHMYECKOE JBIDKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpus, paBHOACHCTByomas cui, nedopmanus (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI,

—paznu4ath sBineHus (auddQysus; TemnoBoe IBUKEHHME YaCTHIl BEIECTBA; PaBHOMEPHOE
JBIKEHUE, HEPABHOMEPHOE JIBM)KCHHUE; MHEPIIUS, B3aUMOJICHCTBUE TEJ; paBHOBECHE TBEPIBIX TEIN C
3aKperIEHHON OChIO BpallleHUs; IMepenada NaBlIeHUS TBEPIBIMH TelaMH, >KUIKOCTSIMH WM Ta3aMu;
aTMocdepHOe JaBJCHHUE; TUIABaHUE TeJ; MPEBPAIEHUS MEXaHWYECKON SHEPrHH) MO OMUCAHUI0 UX
XapaKTepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;

—pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpYKAIOIIEeM MHUpPE, B TOM
quciie GU3NICCKUE SIBJICHUS B TIPUPOJIC: TIPUMEPHI IBIKEHUS ¢ PA3IMYHBIMHA CKOPOCTSIMH B KUBOW U
HEXXHUBOW MPUPO/JIE; NEHCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE; BIHMSIHHE aTMOC(HEPHOTO JaBIEHUS
Ha JKMBOW OpraHW3M; IUIABAHUE PHIO; phIUYard B TEJE YEJIOBEKa; IPU ATOM MEPEBOAUTH MPAKTHUYECKYIO
3a/1a4y B yu4eOHYIO0, BBIIETSATh CYIIIECTBEHHbBIE CBOWCTBA/IPU3HAKH (DU3MUECKUX SIBJICHHIA,

—OIKUCHIBATh M3YUYCHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBIICHUS, UCIONB3Ysl (HU3HUECKUE
BEJIMYUHBI (Macca, 00BhEM, MIIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHIIA
YIOPYTrOCTH, CHJIa TSDKECTH, BEC Tella, CUjia TPEeHHs, JaBjieHHE (TBEPIOTO Teja, >KUJIKOCTH, rasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHUYECKasi paboTa, MOITHOCTD, IJIEYO CHJIBI, MOMEHT CUJIbI, KOd(hdUireHT
MOJIC3HOTO JICHCTBUS MEXaHW3MOB, KUHETHYECKash W TOTCHIMAIbHAS DJHEPrus); MPU OMHCAHUHU
MPABWIBHO TPaKTOBaTh (PU3UYECKUN CMBICH HCIIOJNB3YyEMbIX BETUYHMH, UX OOO3HAYCHHS M €IUHUIIBI
(GUBUYECKUX BEIMYHMH, HAXOJUTHh (POPMYJIBI, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO BEIUYUHY C
JAPYTUMH BETUYMHAMU, CTPOUTH IPaUKN M3yUYEeHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYMH;

—XapaKTepru30BaTh CBOMCTBA Tes, (HU3UYECKUE SIBICHUS M TPOIECCHI, MCIOJIB3Ys TpaBHIIa
CIIOKEHHUSI CUJI (BIIOJIb OJTHOM MPSIMOi),

3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, TMPaBUIO paBHOBecHsl pbiuara (Ooxa),



«30JI0TO€ IPABWIIO» MEXAHUKH, 3aKOH CO- XPAaHEHUS MEXaHUYECKOW DJHEPIHHU; NPU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

—OOBACHATh (U3NYECKUE SBICHMSA, NPOLECCH U CBOICTBA TEJd, B TOM YUCIE U B KOHTEKCTE
CUTyallull IPaKTUKO - OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATH IPUUMHHO-CIEACTBEHHbBIE CBS3H,
CTPOUTh OOBsICHEHHWE W3 |—2 JIOTMYEeCKUX IIaroB ¢ OMopod Ha |—2 W3y4YeHHBIX CBOWMCTBA
(bu3nvecKux sSBICHHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

—pemarh pacyéTHble 3a/1a4u B |—2 1eHCTBUS, UCIOIb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3alUChIBaTh KpaTKoe YCIOBHE,
HOJICTABIATh (PU3UYECKUE BEIWYMHBI B (OPMYJIBI M NPOBOAUTH PACYEThl, HAXOAUTh CIIPABOYHBIE
JaHHbIe, HEOOXOAMMBbIE AJISi PEIIeHHs 3a7ad, OICHUBATh PEATMCTUYHOCTh MOJYYCHHOH (PU3NUYECKOM
BEJIMYMHBI;

—pacrmo3HaBaTh MpoOJIeMbl, KOTOPbIE MOXXHO PEIIUTh MPU HOMOIIN (U3NIECKUX METO/OB; B
ONMCAaHUM MCCIIEJOBAHUS BBIIEIATH IPOBEPSEMOE NPEANOoNoKeHue (TUIoTesy), pasiuyarb MU
MHTEPIPETHUPOBATH MOJYYCHHBIH pe3yabTaT, HaXOIUTh OUIMOKY B XOZ€E ONbITA, JeJIaTh BHIBOJBI 110 €T0
pe3yJibTaram;

—IIPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SBICHUN MM (PU3UYECKUX CBOUCTB TEII:
¢dbopMynaMpoBaTh IpOBEpsAEMble INPEANOIOKEHUs, CcoOUpaTh YCTAHOBKY U3 HPEIIOKEHHOIO
000pyI0BaHUS, 3aIMCHIBAT XOJI ONBITa U JOPMYIIMPOBATH BBHIBOJIBL;

—BBINOJHATE NPSMbIE HU3MEPEHUS PACCTOSHMS, BPEMEHH, Macchl Teja, 00bEMa, CUIIbl U
TEMIIepaTypbl C HCIOJH30BAHWEM AaHAJOTOBBIX M HH(POBBIX MPHUOOPOB; 3aMUCHIBATh TOKA3aHUS
puOOPOB ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUH;

—TIpOBOJUTh MCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT JPYro ¢
UCMOJb30BAHUEM TPSAMBIX H3MEPEHUM (3aBUCMMOCTH IyTH PAaBHOMEPHO MBIIKYILETrocs Tejaa OT
BPEMEHM JBW)KEHMSI Tella; CHJIbI TpPEHUS CKOJIbKEHHS OT Beca Tejla, KadecTBa 0OpaOOTKu
IIOBEPXHOCTEH TEJI M HE3aBUCHUMOCTH CHJIBl TPEHMsI OT IUIOIIAJU CONPUKOCHOBEHHUS TEN; CHIIbI
YOPYTOCTH OT YJUIMHEHHUS NMPYXXUHBI; BHITAIKUBAIOIIEH CUiIbl OT 00bEMA MOrpyKEHHON YacTH Teja U
OT IJIOTHOCTH >XMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO
MIOTPY’KEHO TEJO; YCIOBUN IUIaBaHMsI TeN, YCJIOBHM paBHOBECHs pbluara M OJIOKOB); y4acTBOBATb B
IUTAHUPOBAaHUM Y4e€OHOIro HCCIeOBaHMs, COOUpAaTh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIeAys
MIPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTaThl MOIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJITUYMH B
BUJIE MTPEUIOKEHHBIX TaOIUI] U TpapUKOB, AeTIaTh BEIBOBI MO pe3yJibTaTaM HCCIIE0BaHMS;

—TIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYUH (TJIOTHOCTh BEIIECTBA KUAKOCTU U
TBEPAOIO TEJA; CHJIa TPEHUS CKOJIBKEHUS; AABJICHUE BO3/1yXa; BHITAIKMBAIOLIAs CUJa, JEHCTBYOIAs
Ha TMOTPYKEHHOE B >KUIKOCTh TeJI0; KOA(P(GUIMEHT MOJE3HOTO AEWCTBUSA IMPOCTHIX MEXaHHU3MOB),
ClIeysl IPEAIOKEHHON NHCTPYKIIMH: IIPU BBINOJIHEHUH U3MEPEHUH coduparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE UCKOMOMN BEIMUYNHBI;

—Cco0:1r0/1aTh MpaBWJla TEXHUKHN 0€3011acHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PY0BaHHEM;

—YKa3bIBaTh IMPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOINAIOIIMECS COCYAbI, OapoMeTp, pblyar, MOABMKHBIA M HEMOJBUXXHBIM OJIOK,
HAKJIOHHAS MJI0CKOCTh;

—XapaKTepu30BaTh NMPUHLHUIBI JEHCTBUS M3yYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OTIOPOM Ha UX ONMHUCAHUSA (B TOM UYHKCIIE: MOAIINITHUKH, YCTPOUCTBO BOIOIPOBO/IA,

TMJIPaBINYECKUI Mpecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HACOC, apEOMETp), UCIOb3YsI 3HAHUS O
CBOMCTBAX (U3NYECKUX SIBIIEHUN U HEOOXOAUMbIE (PU3NYECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOAMUTH IPUMEPBI / HAXOAUTH HH(POPMAIIHIO O IPUMEPAX MPAKTHYECKOTO UCIOIb30BAHMUS
(bu3NyecKux 3HAHUM B TOBCEAHEBHOW >KMU3HM i1 oOecrieueHusi 0e30MacHOCTU MpU OOpalieHUH C
npubopaMM M TEXHHYECKUMH YCTPOHCTBAMH, COXpPAaHEHHS 3/I0pOBbSI M COOJIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKpPY KaIOILEl Cpee;

—OCYIIECTBIATh OTOOp HMCTOYHMKOB HMHPOpMAaUUU B ceTh VIHTEpHET B COOTBETCTBUH C
3aJlaHHBIM MTOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CPAaBHEHMS Pa3IMYHBIX
HCTOYHHUKOB BBIJCNATh HH(POpPMALMIO, KOTOpas SBISETCS MNPOTHBOPEYMBONH MIM MOXKET OBITh



HEJIOCTOBEPHOI;

—MWCHOJb30BaTh MPHU BBIMOJIHEHUN YYEOHBIX 3aJaHUil HAyYHO-TIOMYJIAPHYIO JHTEpaTypy
(bU3UYECKOTO CoMepKaHUs, CIIPAaBOYHBIC MaTepHuaibl, pecypchl cetn MHTEpHET; BiaaeTh nmpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

—Co3/1aBaTh COOCTBEHHBIC KpaTKHE IHUCHMEHHBIC M YCTHBIC COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHUKOB HMH(OpPMALUN (PU3HMUECKOTO COJACPXKAaHUSA, B TOM YHUCIE IyOJUYHO JeNaTh KpaTKue
COOOIICHUS O pe3yJIbTaTax MPOSKTOB MIIM YYCOHBIX MCCIICIOBAHUI; P 3TOM TPAaMOTHO HCIIOJIb30BaTh
M3yYEHHBIN MOHATUUHBIN anmapar Kypca (U3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3CHTAINCH;

—TIpH BBITOJTHEHUHN YUYEOHBIX TPOCKTOB M MCCIICIOBAHUN pacipeiessaTh 00sI3aHHOCTH B TPYIIIIe
B COOTBCTCTBHH C IIOCTABJICHHBIMH 3aJadaMH, CJICAUTH 34 BBIIIOJTHCHUEM IIJIaHa HeﬁCTBHﬁ, AICKBATHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJl B JICATCIBHOCTh TPYNIbI, BBICTPABAaTh KOMMYHUKATHBHOE
B3aI/IMOI[eI>'ICTBPIe, y‘II/ITbIBaSI MHCHHUC Opr)KaIOH_II/IX.

8 kiacc

[IpenMeTrHbie pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y
oOyJaromuxcst yMEeHHi:

—HCIOJIb30BaTh TOHSATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOEC [IBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAJUITMUECKUE W aMop(HbIe Teja, HACBHIIEHHBIA U
HEHACHIIICHHBIN TIap, BIAXXHOCTh BO3/YyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPTHUsl, TEIJIOBOM JBUTATEIb;
AJIEMEHTAPHBIM  DJICKTPUYECKUN  3apsj, DJJICKTPUUYECKOE T0Jie, MPOBOJHUKA W AUIICKTPUKH,
MOCTOSIHHBINA 3JIEKTPUYECKHI TOK, MArHUTHOE T10JIE;

—Ppa3nuyath sIBJICHUS (TETUIOBOE pacIIMpPEeHUE/CKaTHe, TEIUIoNepeiaya, TEIIOBOe paBHOBECHE,
CMayMBaHUe, KalWUISIPHBbIC SBJICHUSA, WCHApPEHUE, KOHJICHCALUs, IUIABJICHHUE, KPUCTAJIN3ALUS
(oTBepaeBaHME), KHUIEHHE, Teruionepenada (TEIJIONPOBOJHOCTh, KOHBEKLHUS, H3IyuYeHUE);
AJIEKTPHU3ALINS TEJ, B3aUMOJICUCTBHUE 3apsJIOB, NIEUCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICCTBUE MarHUTOB, JEHCTBME MAarHUTHOTO MOJISI HA MIPOBOJAHUK C TOKOM, DJIEKTPOMarHuTHas
WHyKIHS) 10 OITUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
(bu3UYECcKOe SIBICHUE;

—Ppacro3HaBaTh MPOSIBJICHUE U3YUCHHBIX (DU3NYECKUX SIBIICHUU B OKPYXAIOIIEM MHUpPE, B TOM
grcne (hU3MYecKue SIBICHUS B MPHU- POJE: MOBEPXHOCTHOE HATSHKEHHE M KalWJUIAPHBIC SBICHUS B
MpUpoJie, KPUCTALUIBI B Tipupoje, usnydenue CoJiHIA, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHe pOCHI, TyMaHa, WHEs, CHEra; JJIEKTPUYECKUE SBJICHHUS B aTMocdepe, dIEKTPUIECTBO
YKUBBIX OPTraHU3MOB; MarHUTHOE ToJie 3eMJTH, Aper( MoIt0COB, pOJIb MArHUTHOTO TIOJIS JIJISl )KU3HH Ha
3emiie, MONSAPHOE CHUSIHHME, TPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3aqady B Y4eOHYIO, BBIIENATH
CYILIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBIICHUI;

—OMNUCHIBaTh W3YYCHHBIE CBONCTBA Ten M (DU3MUECKHE SIBICHUS, UCIONb3Yysd (u3nuecKkue
BEJIMYUHBI (TeMIeparypa, BHYTPEHHSS DHEpPrus, KOJWYECTBO TEIUIOTHI, YACJIbHAas TEIJI0EMKOCTh
BeIIeCTBa, yAeNbHAasl TEIUIOTa IMUIABICHUS, yAelbHas TEIUIOTa MapooOpa3oBaHUs, yAeibHas TelioTa
CropaHusi TOIUIMBA, KOA(D(PHUIMEHT TMOJE3HOr0 JCHCTBUSA TEIMJIOBOM MAIIUHBI, OTHOCHUTEIIbHAS
BJIQKHOCTh BO3/YXa, 3JIEKTPUUYECKUN 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HAINPSKEHNUE, COMPOTUBICHUE
MPOBOJIHUKA, yIETbHOE COMPOTUBIICEHUE BEIIECTBA, pa00OTa M MOITHOCTH JIEKTPUUECKOTO TOKA); MPHU
OMHCAaHWUU TPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCIOJB3YEeMbIX BEIUYUH, OOO3HAYCHHS W
eAMHUIBI GU3UYECKUX BEIMYMH, HAXOIUTh (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUINHY
C IPYTUMU BEIIMYUHAMH, CTPOUTH TpadUKU U3YUCHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEIHUNH;

—XapaKTepru30BaTh CBOMCTBA TeJ, (PU3UUECKUE SBJIICHHS M IMPOIECCHI, UCIIONB3YsT OCHOBHBIC
MOJIOKEHUS MOJEKYISIPHO-KMHETUUYECKOM TEOPUM CTPOEHHUs BEIEeCTBA, MPUHLHUII CYyNEpHO3UIUU
MmoJiel (Ha Ka4yeCTBEHHOM ypPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa I ydacTKa IeNd, 3aKOH
Jxoyns—JleHIa, 3aKk0H cCOXpaHEHHS YJHEPTHH; IPU ITOM JaBaTh CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U
3aMUCHIBaTh €r0 MAaTEMAaTUYECKOE BHIPAKCHHUE,



—OOBSICHITh (PU3NYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyalUl
MPAaKTUK OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATh NPUUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00BbsCHEHHE W3 |—2 JIOTMYECKUX IIaroB C OMOpodl Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX
SBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—peniath pacuéTHbIC 3a/1a4l B 2—3 JACMCTBHUSI, UCIIOJIb3YS 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE
¢u3nveckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHSA 3a/1a4M 3alMChIBATh KPATKOE yCIOBUE, BBISBIATH
HEJOCTAaTOK JAaHHBIX JJIS pelIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U (POpPMyJbl, HEOOXOIUMBbIe A e
pellIeHus, MPOBOAUTHh PAcYEThl M CPAaBHHUBATHh IMOJIYYCHHOE 3HAYCHUE (U3MUYECKON BEIMYUHBI C
W3BECTHBIMU JIaHHBIMH;

—pacmo3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO DPEIIMTH MPH MOMOLIM (PU3NYECKUX METOIOB;
UCIIONIb3Ysl OINMCAaHWE KCCIEAOBAaHUs, BBIICIATH IPOBEPSEMOE IPEANOIOKEHHE, OLICHUBAThH
IIPaBWJIbHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIBI;

—TIPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3NYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB Tel
(KanwuIsipHbIE SIBJIEHMSI, 3aBUCUMOCTD JaBJIEHUS BO3JyXa OT €ro 00béMa, TeMmIepaTyphl; CKOPOCTU
mpolecca OCThIBAHUSA/HATPEBaHMUSI MPH  H3JIyYEHWH OT I[BETa  H3JIyYarolllei/moriIouarne
IIOBEPXHOCTHU; CKOPOCTh MCIIAPEHMs BOJABI OT TEMIIEPATYpPhl KUIAKOCTH M IUIOIIAIN €€ MOBEPXHOCTH;
ANEKTpU3alUs Tell U B3aUMOJICHCTBUE OJJIEKTPUYECKUX 3apsiIoB; B3aUMOJICHCTBUE MMOCTOSHHBIX
MarHuTOB, BU3YyaJM3allMsl MAarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; JACHCTBUS MAarHUTHOTO TOJIA Ha
MIPOBOJAHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHMTa, CBOMCTBA 3JEKTPOJBUTATENsl MOCTOSHHOTO TOKA):
(bopMyaHpOBaTh IPOBEPSEMBIC TIPEATIONIOKEHHSI, COOUPATh YCTAHOBKY M3 PEJI0AKEHHOTO
000py/10BaHUs; OMKUCHIBATH X0/ ONBITAa U (JOPMYIUPOBATH BHIBOJIBI;

—BBITNOJHATD NPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBLHON BIIAYXHOCTH BO3/yXa, CHJIBI
TOKa, HaIPsHDKEHUS C KCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB M JATUYUKOB (DU3MUYECKUX BEITUYMH;
CpaBHMBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIFOTHON IOTPELIHOCTH;

—TIPOBOJUTh HCCIIEAOBAHUE 3aBHUCHUMOCTH OJHOW (PU3MUECKON BEIMYUHBI OT JAPYro ¢
WCIIOJIb30BAaHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH COMPOTHUBIICHUS IMPOBOJHHMKA OT €r0 JIMHBI,
IUIOUIAIA MOTMEPEYHOr0 CEYEHUS U YAETHbHOTO COMPOTUBIICHMS BEIIECTBAa MPOBOJHMKA; CHIIBI TOKA,
UIYLIETO Yepe3 MPOBOJHUK, OT HANpsKEHUS Ha IPOBOJHUKE; HMCCIEIOBAaHUE IOCIIEOBATEILHOTO U
MapajuieIbHOTO COEAMHEHHUI MPOBOJHUKOB): IUIAHUPOBATH MCCIENIOBAHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh HM3MEPEHHs, CIEeAys MPEeNIOKEHHOMY IUIaHy, (PUKCHpPOBAaTh pe3yNbTaThl IONyYECHHOH
3aBHCHMOCTH B BHJI€ TaOIUIl U TPaPUKOB,

JIeNIaTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEIOBAHNUS;

—TPOBOJUTh KOCBEHHBbIE HU3MEpeHUS (U3MUECKUX BeNUYUH (yIelbHas TeII0EMKOCTh
BEIIECTBa, COMPOTHBIEHNE NPOBOJHMKA, pabd0oTa MU MOIIHOCTb 3JEKTPUUECKOTO TOKA): IIAHUPOBATh
U3MepeHus, coOupaTh HKCIEPUMEHTAJIbHYI) YCTaHOBKY, CIeAys MPEATIOKEHHON WHCTPYKUUU, U
BBIYHUCIISITh 3HAYEHUE BETTUUNHBI,

—Cc00I01aTh TpaBUiia TEXHUKU O€30MMaCHOCTH MPH padboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

—XapaKTepu30BaTh MPUHITUIIBI ACUCTBUS U3YyUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C
OMOpOM HAa WX OMUCaHUS (B TOM YHMCJE: CHCTeMa OTOIUICHHs JOMOB, TUTPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJIbTMETP, CYETUUK DJIEKTPUUECKOI SHEPTUH, JIEKTPOOCBETUTENIbHbIE puOopHI,
HarpeBaTeNbHbIE AJICKTPONPHOOPH! (MIPUMEPHI), IIEKTPUUYECKUE MPEAOXPAHUTENN; IIEKTPOMArHUT,
AJIEKTPO/IBUraTeNb MOCTOSIHHOTO TOKA), MCMOJb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN U
HE00Xo1uMble GU3NUECKHE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIe TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXEMaM U
CXEMaTHUYHbIM PUCYHKaM (MKHUIKOCTHBIM TEPMOMETp, TEPMOC, NCUXPOMETP, TUTPOMETpP, IABUTATEINb
BHYTPEHHEIO CropaHus, 3JEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbI JJIEKTPUYECKUX Lened ¢
MOCNIeOBATENbHBIM U TMapaljIeIbHBIM COSIUHEHHEM JJIEMEHTOB, pazliuydasi YCIOBHBIE 0003HAUYCHHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

—TPUBOJANUTH MPUMEPHI/HAXOAUTh UH(DOPMALIMIO O MPUMEPAX MPAKTHUYECKOTO MCIOIb30BaAHUS
¢bu3NyecKux 3HAHUN B MOBCEAHEBHOM JKM3HM IJis oOecrieueHus 0e30MacHOCTH IMpHU OOpaIleHHH C
npubopaMl H TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHsI 3J0POBbS W COONIOJEHUS HOPM



HKOJIOTMYECKOTO MOBEACHUS B OKPYIKAIOIIEeH cpesie;

—OCYIIECTBIIATH MOMCK MHPOPMALUHU (PU3NIECKOTO COAepkKaHUs B ceTu MIHTEepHEeT, Ha OCHOBE
UMCIOLINXCS 3HAHUM M IyTEM CpaBHEHHUS JONOJIHUTEIBHBIX MCTOYHHKOB BBIICIATH MH(OpManuio,
KOTOpas SBJSETCS IPOTUBOPEUMBOM MM MOXKET OBITh HETOCTOBEPHOIA;

—MHCIIONIb30BAaTh TIPH BBHIMOJHEHWH YYEOHBIX 3aJaHUi HAayYHO-TIOMYJIAPHYIO JIUTEPATypy
(GU3NIECKOTO CO/epKaHUs, CIIPABOYHBIC MaTepHalibl, pecypchl cetu MHTepHeT; BiIageTh npuéMamu
KOHCIIEKTHPOBAHMSA TEKCTa, IpeoOpa3oBaHusl HH(POPMAIMH U3 OAHOW 3HAKOBOW CHCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIC IHCHBMEHHbIE M KpaTKHE YCTHBIE COOOIIeHus, 00o00Imas
UHPOPMAIMIO U3 HECKOJIbKMX HMCTOYHHUKOB (DU3MYECKOro COAEp)KaHMs, B TOM YHUCIE IyOIMYHO
MPEJCTABIATh PE3YIbTAThl MPOCKTHOM WIIM MCCIIEOBATENBCKON NEATENbHOCTH; MPU 3TOM I'PaMOTHO
UCIIOJIB30BAaTh M3YYEHHBIH MOHATHHHBIA ammapar Kypca (U3HKH, CONPOBOXKAATh BBICTYIIJICHUE
MpE3EHTALNEN;

—TMpU  BBIIOJHEHUH Y4YEOHBIX TPOEKTOB M HCCIEAOBAaHMH (U3UUECKHX IIPOLIECCOB
pacripenenarts 00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMH 33/1a4aMH, CICAUTH 32
BBINTOJTHEHUEM TIIaHA JICHCTBUI M KOPPEKTUPOBATH €T0, a/IeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAJl B
JeSITeNbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHMKATHBHOE B3aWMOJICHCTBHE, MPOSBISS TOTOBHOCTh
pa3pemarb KOH(IUKTHL

9 xnacc

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaThb C(HOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHUI:

—MHCIIONIB30BaTh  TOHATHS: CUCTeMa  OTc4éra, MaTepualbHas TOYKa, TPaeKTOpus,
OTHOCHUTEIIFHOCTh MEXaHMUYECKOTO JABMKEHUS, Neopmanus (ympyras, IiiacTH4ecKkas), TpeHue,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTbD M TIEPETPy3KH; LEHTP THKECTH; aOCOIMIOTHO TBEPIOE
TEJNO, IEHTP TSHKECTH TBEPJOrO Tela, PAaBHOBECHE; MEXaHWYECKHE KOJIeOaHWs M BOJIHBL, 3BYK,
UH}pa3ByK M YJIbTPa3BYK; O3JIEKTPOMATrHUTHBIC BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
ONMM30pYKOCTh U JTABHO30PKOCTb, CIIEKTPHI HMCIYCKAaHUS M TIOTJIOUICHHMs; anb(a-, Oeta- U ramma-
U3JTy4eHHs, U30TOMBI, SCpHAst JHEPreTHKA;

—pa3nuyath SBJICHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSMOJIMHEHHOE JBU)KEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MMa/IeHHE TeJ, PaBHOMEPHOE IBUKEHUE IO
OKpY’>KHOCTH, B3aHMO/ICHCTBHE TeJl, PEaKTUBHOE JIBIKEHHE, KOJeOaTeIbHOE JIBIKEHHE (3aTyXalolue
U BBIHY)KJCHHbIE KoJeOaHMs), PE30HAHC, BOJIHOBOE JBM)KEHHME, OTpakK€HHE 3BYyKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaAKEHHE W MPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTpPaKEHHE CBETa,
pasinoxeHue Oenoro cBeTa B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, JAUCHEPCUS CBETA,
€CTEeCTBEHHAsI PaIMOAKTHBHOCTh, BOBHUKHOBEHHUE JINHEHYATOTO CIEKTPa U3ITyUYEHUS ) 110 OIMCAHHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIHX JaHHOE (PU3NYECKOE SIBIICHUE;

—pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PU3UYECKUX SBICHUN B OKpY’KalOIIeM MHpE (B TOM
qucie pu3nuecKue sIBIeHUs B IPUPO/IE: MPUIMBBI U OTJIMBBI, IBMKeHHUE M1aHeT CONIHEYHOM CHCTEMBI,
pPEaKTHBHOE JBW)KCHUE JKUBBIX OPTaHW3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSICEHHE,
celicMUYecKHe BOJIHBI, I[yHaMH, 3XO0, I[BETa TeJ, ONTUYECKHUE SBJICHHUS B NPHUPOJE, OHOIOTHYECKOe
NEeWCTBUE  BUAWMOTO, YyIbTPA(UOJIETOBOTO W  PEHTICHOBCKOTO W3IYYCHHWH; E€CTECTBEHHBIH
palMOaKTUBHBIN (OH, KOCMHMYECKHE JIyud, PaJUOAKTUBHOE M3JIyu€HHE NPUPOAHBIX MUHEPAJIOB;
JeWCTBUE PATNOAKTUBHBIX U3TYYCHUI HA OPTaHU3M YellOBEKa), IIPH 3TOM IEPEBOTUTH MPAKTUIECKYIO
3aJjauy B yueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU (U3UUECKUX SBICHU;

—OTHCHIBATh M3yYCHHBIC CBOWCTBA TeN M (DU3MUYECKHE SBJICHUS, WCHOIB3Yys (U3NYIECKHe
BEJIMYMHBI (CpelHsAs M MIHOBEHHAas CKOPOCTb Tella MPU HEPAaBHOMEPHOM JBIIKEHHH, YCKOPEHHE,
nepeMeneHue, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHUE
CBOOOJHOTO TaJIeHUs], BeC Tejla, UMIYJIbC TeNa, UMITYJIbC CHIIbI, MEXaHHUecKasi paboTa U MOIIHOCTb,
MOTEHIMATbHAsT DHEPTUsl Tela, IOJHATOTO HaJ TIOBEPXHOCTHIO 3E€MJIM, IOTCHIIMAIbHAS JHEPTHUs
C)KaTOW TPYKUHBI, KUHETUYECKas HHEprus, MOJHas MeXaHHuYecKas SHEeprusi, Mepuoj M YacToTa
Kole0aHWl, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, ITOKAa3aTelb
NPEJIOMIICHUSI CpeJibl); MPH ONMMCAHUM NPABUIBHO TPAKTOBaTh (PU3UUECKUN CMBICH HCIOJIb3YEMBIX



BEIMYMH, O003HAUEHUs M EOUHMLBI (PU3MYECKUX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOILUE
JaHHYI0 (HU3MUYECKYI0O BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpaQUKH H3YYEHHBIX
3aBUCUMOCTEH (pU3MUECKUX BEJINYMH;

—XapaKTepu30BaTh CBOMCTBAa Tes, (U3WYECKHE SIBICHUS W MPOLECCHl, MCHOIb3Ys 3aKOH
COXpaHEHMs JHEpPruM, 3aKOH BCEMUPHOIO TAMOTEHUS, NPUHLMI CYNEPHO3ULUH CUJI, HPUHLUI
OTHOCUTENbHOCTU ['anmiies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHUs MMILYJIbCa, 3aKOHbI OTPAXXKEHUS U
IIPEJIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHMs 3apsIOBOIO U MACCOBOIO YMCEN IPU SIIEPHBIX PEaKIMAX;
IIPU ATOM JIaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aITUCHIBATh €M0 MAaTEMAaTHUECKOE BBIPAKEHUE;

—OOBACHATh (PU3MUECKUE MPOLIECCHl U CBOWCTBA TeJ, B TOM YHCJIE M B KOHTEKCTE CUTyalMi
MPAKTUKO-OPUEHTHPOBAHHOTO XapakKTepa: BBISABIATh MPUYUHHO-CIECJCTBEHHBIC CBSI3U, CTPOUTH
00BsCHEHHE W3 2—3 JIOTMYECKUX IIIaroB C OMOpOM Ha 2—3 W3YYCHHBIX CBOWCTBA (DHU3UYECKUX
SABIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemarb pacy€THble 3a7a4yu (ONMUpAIOLIMecs HAa CUCTeMYy U3 2— 3 ypaBHEHUil), UCHOJb3Ys
3aKOHBI ¥ (DOPMYJIBI, CBSI3BIBAONINE (DU3MUYECKHE BEIUYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4M 3a-
IIUCBIBAaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTAIOLINE UM U30BITOUHBIE JaHHBIE, BBIOUPATh 3aKOHBI U
¢dbopmysbl, HEOOXOAMMBbIE [UIS pELICHHsS, HPOBOAUTH pacuéThl M OICHUBATh PEATUCTHYHOCTH
MOJIyYEHHOTO 3HaueHMsI (PU3NYECKON BEIMUHHBI;

—pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO DPEIIMTH MPH MOMOIIM (U3NIECKHX METOIOB;
UCHOJb3ysd OIMCAaHUE MCCIIEJOBAaHUS, BBIIEIATH IMPOBEpPSEMOE MPEAINONOKEHHE, OLEHUBATh
MPaBUILHOCTH TOPS/IKA TPOBENCHUS UCCIEIOBAHUS, ATaTh BBIBOABI, HHTEPIPETHPOBATH PE3yJIbTAThI
HaOJIOCHUH U OIBITOB;

—IIPOBOJIUTH ONBITHI TIO0 HAOMIONEHHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKHX CBOMCTB TeEI
(u3y4yeHue BTOporo 3akoHa HploTOHa, 3aKOHa COXpaHEeHUs SHEPTUHU; 3aBUCUMOCTb II€pHO0/1a KOJIeOaHui
NPY>KMHHOTO MasiTHHKAa OT MAacChl TPy3a W >KECTKOCTU NPYKUHBI U HE3aBHCUMOCTH OT aMILTUTYIbI
MaJIbIX KOJeOaHMi; MPsIMOJIMHEHHOE paclpoOCTpaHEHHUE CBETA, pa3iioKeHUe OesIoro cBeTa B CIIEKTP;
M3yYeHUE CBOWCTB H300paKEHHS B IUIOCKOM 3€pKaje M CBONCTB H300paKeHHs IpeaMeTa B
cobuparorieil JTuH3e; HaOMI0IeH!E CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSATEIIBHO
coOMpaTh YCTaHOBKY W3 HW30BITOYHOTO Habopa 00OpyJOBaHMS, ONHCHIBATH XOJA OIBITA U €ro
pe3ybTaThl, (OPMYIUPOBATH BBIBObI;

—TIPOBOJUTH NPH HEOOXOJIMMOCTH CEPUIO MPSIMBIX U3MEPEHUI, ONPEEIisAs CpelHee 3HAaUECHNE
u3MepsieMoi Benu4rHBI ((POKYyCHOE paccTOsIHME cOOMpParolei JIMH3bI); 000CHOBBIBAaTh BBIOOP criocola
M3MEpEHUS/U3MEPUTENILHOTO TPUO0Pa;

—IIPOBOJIUTH UCCIIEIOBaHUE 3aBUCUMOCTEN (PU3MUECKUX BETMUYUH C UCHOJIB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBUCUMOCTh IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHHHM 0€3 HavyaabHON
CKOpOCTH; MepHoja KoleOaHUH MaTeMaTHYeCKOro MasTHMKAa OT JUIMHBl HUTH; 3aBUCUMOCTH yrIja
OTpaXEHHs CBETa OT yIja NaJeHUs M YIVa MpeloMJIeHMs OT yrIjla NaJeHUs): IUIaHUPOBATh
HCCIIeIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHpPOBATh pe3yJbTaThbl IMOTy4YEHHOU
3aBUCUMOCTH (PM3MYECKUX BEIMYUH B BHJE TAONHIl U TpadHKOB, JeTaTh BBIBOJBI MO pe3yJIbTaTam
HCCIIE/I0BaHMS;

—IIPOBOJIUTh KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BEIHYUH (CpPEeIHSST CKOPOCTh U YCKOPEHHE
Tela MpHU PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTb IMPYKHUHBI,
KO3 (ULUEHT TpeHHs] CKOJIbXKEHHUS, MeXaHudeckas padoTa M MOIIHOCTh, YacToTa U IEpUOJ
KoJIeOaHUH MaTeMaTH4ecKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas CWila coOMparomiel JUH3BI,
panMoaKTUBHEIA (OH): TUTAHUPOBATH HM3MEPEHHs, COOMpATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITOJIHATh W3MEPEHUs, CIEAys MPeIIOKEHHOW HMHCTPYKUUH; BBIYUCIATH 3HAUEHUE BEIUYMHBI U
aHAJIM3UPOBATH MMOTYUYEHHBIE PE3yJIbTAThI C YUETOM 3a/1aHHOM MOTPENTHOCTH U3MEPEHU;

—Cco0I1I0/1aTh MpaBUJia TEXHUKH 0€30MacHOCTH MU padoTe ¢ 1ab0paTOPHBIM 000PY10BaHHEM;

—pa3nu4aTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (U3NYECKUX MOJeNed: MaTepuaibHas TOYKa,
a0COMIOTHO TBEPAOE TENO, TOYCUHBIH HCTOUYHUK CBETA, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJENb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO $i/1pa;

—XapaKTepu30BaTh MPUHLMUIIEI JEHCTBUS W3yYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOICTB ¢



OIOpPOH Ha UX ONMHUCAHMS (B TOM YMCIE CIUIOMETP, JaTYUKH MOJIOKEHUSI, PACCTOSHUS U YCKOPEHHUS,
pakeTa, »XO0JIOT, OYKH, MEPUCKOI, (hoToammapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3HMETD,
Kamepa BuibcoHa), ucnonb3ys 3HaHHA O CBOMCTBaXx (M3MYECKUX SBICHMH M HEOOXOIUMbIE
¢bu3nveckre 3aKOHOMEPHOCTH;

—MHCIIONIb30BAaTh CXEMBl M CXEMAaTHYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKHX IPOLIECCOB IPU PEIIEHUU Y4EOHO-TPAKTUUYECKUX
3ajJja4; ONTUYECKHE CXEMBI J1JIs IOCTPOEHUS M300paXKeHUH B INIOCKOM 3€pKajie U coOMparolei JIMH3e;

—IPUBOANTH MPUMEPHI/HAXOUTh UH(OPMAIHIO O IPUMEpPaX MPAKTHYECKOTO HCIOIb30BAHUS
(Gu3nYecKUx 3HAHUM B MOBCEJHEBHOM XHM3HM A oOecreueHusi 0e30IaCHOCTH MpU OOpalleHHH ¢
npubopaMM M TEXHUYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3/0pOBbSI M COOJIOJCHHUS HOPM
JKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEN CPELE;

—OCYIIECTBJIATh TMOMCK HWHPOpMauu (U3NYECKOTO CcoJepkaHus B ceTu VHTepHer,
CaMOCTOSITENILHO (POPMYJIMPYsl MOMCKOBBIM 3ampoc, HaXOAWUTh IIyTH ONPEAETCHUs JOCTOBEPHOCTH
MOJIyYeHHOM nH(pOpMAIMK HAa OCHOBE MMEIOLINXCS 3HAHUN M TOTIOJTHUTEIbHBIX UCTOYHUKOB,;

—MHCHOJb30BATh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAy4dHO- MOMYJLIPHYIO JIMTEpaTypy
($U3NIECKOTO CO/epKaHUs, CIIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT; BiIageTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALIUHN U3 OIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
—C03/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(POpPMAIIUHU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO CONEPIKAHHUSL, MyOIMIHO MPEACTABIATh PE3YIbTaThl IPOCKTHOM
WM UCCIIEI0BATENIbCKON ACSTEIbHOCTH; IIPU 3TOM IPAMOTHO MCIIOJIb30BaTh U3yUYE€HHBIN TOHATUNHBIN
anrnapar u3y4aemMoro pasjena GU3uKy U CONPOBOXK/IATh BHICTYIUIEHUE MTPE3EHTALUEH ¢ yUETOM
0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.



TemaTuyeckoe MIIAHMPOBAHUE

7 kaacc (68 u.)

TemaTtnuec OCHOBHOE COJIep>KaHUE OcCHOBHBIE BUIBI JEATEILHOCTH yUaluxcs (Ha 50P

KW OJI0K, YPOBHE YUEOHBIX ACUCTBUI)

TemMa

Paznen 1. ®uszuka u ee poJib B U3y4EHUH OKpY:Karomiero mupa (6 )

Ousnka — | PuU3KMKa — HayKa O BersgBnenne pa3nuunii MeXIy GU3HUECKUMU U http://school-collection.edu.ru/catalog/rubr/4dc8092d-

HayKa o npupoze. SIBneHus XUMHYecKuMH npeBpameHusIsMu (MC — xumus). €921-11dc-95ff-0800200c9a66/116982/

npupoze (2 | npuponbl. Puznueckue Pacnio3naBanue u kinaccupukanus Gu3HIecKux _

q) SBIICHUS: MEXaHUYECKUE, SIBJICHUN: MEXaHUYECKUX, TETUIOBBIX, http://school-collection.edu.ru/catalog/rubr/4dc8092d-
TEILIOBBIE, DJIEKTPHYECKHE, | JIEKTPUUYECKHUX, MATHUTHBIX M CBETOBBIX. €921-11dc-95ff-0800200c9266/116983/

MarHUTHBIE, CBETOBBIE, Habmronenue u onucanue Gpuandeckux sBIeHUI
3BYKOBbIE

®usnueckn | Dusznueckre BEIUYUHBI. OmnpeneneHne LIEHBI JIETICHUS mKasl | http://school-collection.edu.ru/catalog/rubr/4dc8092d-

e W3mepenune Gpuandeckux M3MEPHUTENIbHOTO TpuOopa. M3mepeHue IMHEHHBIX | €921-11dc-95ff-0800200c9a66/116985/

BEJIMYMHBI | BeIuuuH. Ousndeckue pa3MepoB Tell U MPOMEKYTKOB BPEMEHU C YUETOM _

(2 9) npubopsl. [TorpenrHocts norpemHocTel.  M3mepenne o0béMa KUAKOCTH U http://school-collection.edu.ru/catalog/rubr/4dc8092d-
M3MEPEHMIA. TBépHOro Tenma. M3smepemne Temmeparypsl mpu | £921-:11dc-95ff-0800200c9a66/116987/
MexnyHapoaHas cuctema MOMOIIM KMJIKOCTHOTO TEpMOMETpa U JaTuuKa
€VHMII TEMIEPATYPHI.

BrinosiHeHWE TBOPYECKMX 3aJaHU TIO TOUCKY
CIOCOOOB  M3MEPEHHS HEKOTOPhIX  (U3NYECKUX
XapaKTEePUCTUK, HANpUMEp  pa3MEPOB  MajbIX
00BEKTOB  (BOJIOC,  IPOBOJIOKA),  yAAIEHHBIX
00BEKTOB, O0MbIINX pacCTOsTHUM, MaJIbIX
IIPOMEXKYTKOB BpPEMEHH. Ob6cyxnenue
IpeJuUIaraéMbIX crocoboB

EcrectBenn | Kak ¢usuka u apyrue BoiaBukeHue runores, 00bsACHSIIOUINX TPOCThIE http://school-collection.edu.ru/catalog/rubr/4dc8092d-

0- Hay4YHBIH | €CTECTBCHHBIE HAYKU SIBJICHUS, HAIIPUMED: €921-11dc-95ff-0800200c9a66/116988/

METO/] U3YYaroT MPUPOY. MOYEMy OCTaHaBJIMBAETCS JBUXKYIIEECS 110

NIO3HAHMS EcTecTBeHHOHAYUHBIH TOPU30HTAIILHOM NMOBEPXHOCTHU TEJIO;



http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116982/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116982/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116983/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116983/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116985/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116985/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116987/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116987/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116988/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116988/

(29)

METO/I IO3HAHUSA:
HaOJII0IeHUE, TOCTAaHOBKA
Hay4HOI'0 BOIIpOCa,
BBIIBIDKEHUE THIIOTES,
HKCIIEPUMEHT I10 TPOBEPKE
TANO0TE3, OOBICHEHUE
Ha0JIF01acMOT0 SIBIICHUS.
Onucanne Gpu3nyecKux
SIBJICHUM C TTOMOIIBLIO
MoJeen

II04YE€MY B JKapKyO II0I0Jly B CBETJIION OLEXKE
MIPOXJIAAHEN, YeM B TEMHOM.

[Ipennoxxenue cnoco0OB MPOBEPKHU TUIIOTES.
[IpoBenenue nccaenoBaHus M0 MPOBEPKE KaKOM-
1100 TUIIOTE3BI, HATIPUMED: TATBHOCTh ONETA
IapuKa, MylneHHOro rTOpU30HTAILHO, TEM OOJIbIIIE,
4geM OOJIbIIE BHICOTA MyCKa.

[TocTpoenue npocTeimmx Moaenen Gu3nIecKux
SIBJICHUH (B BUJIE PUCYHKOB MJIM CXEM), HallpUMep
NajieHue MpeMeTa; MPSIMOIUHEHHOE
pacnpocTpaHEHHUE CBETa

Pasnen 2. [lepBoHauanbHbIe CBEACHHS O CTPOCHHUH BelecTBa (5 4)

CrpoeHue | ATOMBI M MOJIEKYJIBI, UX Habmtoienue un uHTEpHpeTaIys ONbITOB, http://school-collection.edu.ru/catalog/rubr/4dc8092d-
BEILIECTBA pa3mepbl. OIBITHI, CBUCTEILCTBYIOIIMX 00 aTOMHO-MOJICKYJISIPHOM €921-11dc-95ff-0800200c9a66/116994/
(19) JTOKa3bIBAIOIINE TUCKPETHOE | CTPOSHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
CTpOCHHE Pa3IMYHbIX BELIECTB B BOJIE.
BELIECTBA Onenka pa3MepoB aTOMOB U MOJIEKYJI C
UCIOJIb30BaHUEM (poTorpaduil, MoTyuyeHHbIX Ha
aTOMHOM cHJIOBOM MUKpockore (ACM).
Ornpenenenne pa3MepoB MajIbIX TE
JBuxenue | JIBUKEHHE 4acCTHIL HaGmoneHue u 00bscHEHUE OPOYHOBCKOTO http://school-collection.edu.ru/catalog/rubr/4dc8092d-
" BemecTBa. CBs3b CKOPOCTU | ABMOKCHUS U siBNIeHUs TudPy3un. €921-11dc-95ff-0800200c9a66/116996/
B3aMMOJEl | ABMXKEHMSI YACTHI] C IIpoBenenue u 00BSICHEHNE ONBITOB MO HAOJIOJCHUIO ) .
CTBHC TeMITepaTypoii. TIIOBOTO PACIIPEHHS TA30B. https://resh.edu.ru/subject/lesson/1534/main/
YaCTHII BbpoyHoBCKO€E BUKEHUE. IIpoBenenue u 00OBSICHEHNE ONBITOB IO
BeIeCTBA Huddyszus. OOHapY>KEHHUIO CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS U
(2 1) B3aumonelicTBue yactuiy OTTAJIKUBAHUS

BCIICCTBA: NPUTAKCHUC U



http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116994/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116994/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116996/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/116996/
https://resh.edu.ru/subject/lesson/1534/main/

OTTAJIKMBAaHHUC

ArperatHbl | Arperatable COCTOSIHUS Onucanue (¢ UCTOIB30BAaHUEM MPOCTHIX MOJIENEH) http://school-collection.edu.ru/catalog/rubr/4dc8092d-
e BEILECTBA: CTPOCHUE I'a30B, | OCHOBHBIX PA3JINYUi B CTPOCHMHM Ia30B, )KUAKOCTEN | €921-11dc-95ff-0800200c9a66/116999/
COCTOSIHUSL | KHUJAKOCTEH U TBEPABIX U TBEPIBIX TEIL ) _
BEILECTBA KPUCTAJUIMYECKUX OOBsicHeHHE MaJION C)KUMAEMOCTH KHUJIKOCTEH U https://resh.edu.ru/subject/lesson/1532/main/
(2 4) Ten. BzaumocBs3p Mexy TBEPBIX TeJ, OOJIBLION CKUMAEMOCTH I'a30B.
CBOICTBaMHM BELIECTB B OOmbsicHeHHe coxpaHeHus1 GOPMBI TBEPABIX TEI U
pa3HBIX arperaTHbIX TEKY4YECTH KUIAKOCTH.
COCTOSIHUSIX U UX
ATOMHOMOJICKYJIS[PHBIM HP.OBGIIGHI/IG OIBITOB, JOKA3bIBAIOUINX, YTO B
ctpoenneM. OcoGeHHOCTH TBEPOM COCTOSIHMM BOJbI YACTULIBI HAXOATCS B
arperaTHbIX COCTOSHMIA CpeIHEM Jajbllie APYT OT Jpyra (IJI0THOCTb
BOJIBI MEHBILIE), YEM B JKUIKOM.
VYcTaHOBIIEHUE B3aUMOCBSI3U MEX/1y OCOOEHHOCTSIMU
arperaTHbIX COCTOSIHUI BOJIbI U CYILIECTBOBAaHUEM
BOAHBIX opraHu3MoB (MC — Ouonorusi, reorpadus)
Paznen 3. JIBmwkenue u B3aumozeicTeue ten (21 u)
Mexannuec | Mexannueckoe asumxkenue. | MccenenoBaHnue paBHOMEPHOTO JBUKEHUS U http://school-collection.edu.ru/catalog/rubr/4dc8092d-
KO€ PaBHOMepHOE 1 OIIpelIeJIEHUE €T0 NIPU3HAKOB. €921-11dc-95ff-0800200c9a66/117001/
JBUKEHHE | HepaBHOMEpHOE ABMKeHue. | HabmroneHne HepaBHOMEPHOTO ABMKEHUS U
(3 ) CkopocTs. OIIPEAEIIEHUE €T0 OTIINYUI OT PAaBHOMEPHOIO
Cpenssist CKOpocTb IpH JIBUKECHMUSL.
HEPaBHOMEPHOM JIBUKEHUU. | Pellenne 3a1a4 Ha ONpeIeNieHHE Iy TH, CKOPOCTH U
Pacuér IIyTU U BpEMEHU BPEMCHH PABHOMCPHOI'O JIBUKCHHA.
JBUSKEHHS. Ananu3z rpaMKoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT
BpEMEHU
HNuepuns, SIBnenne nHepuu. 3aKoH OObscHEeHrEe U MTPOTHO3UPOBAHUE SBJICHHUIM, http://school-collection.edu.ru/catalog/rubr/4dc8092d-
Mmacca, uHepu. B3anumoneiictBue | 00yClOBIEHHBIX HHEPLIUEH, HAIPUMED: YTO €921-11dc-95ff-0800200c9a66/117005/
IUIOTHOCTh | TEJ KaK MpUYHHA MIPOUCXOUT NMPU TOPMOKEHUH WU PE3KOM MaHEBpe
(4 9) WU3MEHEHHUs CKOPOCTH aBTOMOOWJISA, IOYEMY HEBO3MOKHO MIHOBEHHO

IBIKeHNA Tell. Macca kak
Mepa UHEPTHOCTH TeJa.

MPEKPATUTh ABUXKCHUEC HAa BEJIOCUIICAC UJIIKM CaMOKaTe
nT. O HpOBCI[eHI/Ie M aHaJIu3 OIIBITOB,
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IInoTHOCTE BelecTBa.
CBs13b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
enquHuIe o0ObEMA BelllecTBa

JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTU JABUKECHHUS
TEJa B PE3yJIbTAaTe NEUCTBUSA HA HETO JPYIUX TEIL.
Pewrenue 3amad Ha onpeereHUe Maccel Tela, €ro
00bEMa M MJIOTHOCTH.

[IpoBenenue 1 aHaau3 OINbBITOB, JEMOHCTPUPYIOIINUX
3aBUCHUMOCTb U3MEHEHUS CKOPOCTHU TENA OT €ro
MacChl IIPY B3aUMOJEHCTBUHU Tell. MI3Mepenue maccehl
TeJa Pa3INYHBIME CIIOCOOAMHU.

Omnpenenenue MIOTHOCTHU TeJla B pe3yibTare
U3MEpEHUs ero Macchl U 00bEMa

Cuna.
Bunaer cun
(14 )

Cuna Kak XapakTepuCTHKa
B3auMoJieiicteus Tein. Cuiia
YIPYrocTH U 3akoH ['yka.
W3mepenue cuiibl ¢
IIOMOUIbIO AUHAMOMETPA.
SIBneHne TArOTEHU U CUIIa
TshkecTH. Cuila TSDKECTH Ha

JIpyrux mianerax. Bec rena.

Hesecomocts. Cnoxenue
CHJI, HAIIPABJICHHBIX 110
OJIHOU IIPSIMOM.
PaBHOelicTBYIOIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIbXKEHUS U TPEHUE
nokos. Tpenue B npupone u
TEXHUKE

N3yyenne B3auMOIEHCTBUS KaK IPUYMHBI
W3MEHEHHUS CKOPOCTH TeJla WK eTo J1e(hopMaInu.
Onucanue pealbHbIX CUTYallui B3aUMOACHCTBUS TEJ
C TIOMOIIBIO MOJIEJIEH, B KOTOPBIX BBOJUTCS MIOHATHE
1 u300pakeHue cuibl. MI3yueHue cuipl ynpyrocTH.
HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
YAJTUHEHHS PE3UHOBOTO LIHYpa WK IPYKUHBI

(c moctpoenuem rpaduxa).

AHanu3 NpakTUYECKUX CUTYAIIHiA, B KOTOPBIX
MIPOSIBIISIETCS JICHCTBUE CUITBI YIIPYTOCTH (YIIPYTOCTh
Ms4a, KPOCCOBOK, BETOK JIepeBa U JIp.).

AHanu3 CUTyaIui, CBSI3aHHBIX C SIBJICHUEM
TaroteHusi. OObsICHEHUE OPOUTATHHOTO JIBHXKCHHUS
IUTAHET C MCITOJIb30BAHUEM SIBJICHUS TATOTCHUS U
3akoHa uHepuuu (MC — actponomusi). Ismepenue
Beca Tejia C MOMOIIbI0 TuHaMoMeTpa. O6ocHOBaHME
3TOTO crocoda U3MEPEHUI.

AHanus3 1 MOJEINPOBAHUE SBJIECHUS HEBECOMOCTH.
DKCrepuMEHTAIbHOE MOTY4YeHHE MTPaBHIIa CIOKEHUS
CHWJI, HAaIIPaBJIEHHBIX BAOJIb OAHON IPSIMOM.
Onpenenenne BeIMUNHbBI paBHOIEHCTBYIOIIECH CHII.
N3y4enne cuibl TpEHUS CKOJIBKEHUS U CHIIbI TPEHUS
nokosi. MccaenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT

http://school-collection.edu.ru/catalog/rubr/4dc8092d-

€921-11dc-95ff-0800200c9a66/117009/

http://school-collection.edu.ru/catalog/rubr/4dc8092d-

€921-11dc-95ff-0800200c9a66/117010/
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Beca Tella U CBOWMCTB TPYIIMXCS TOBEPXHOCTEH.
AHalm3 MpaKTUYECKUX CUTYallui, B KOTOPBIX
MIPOSIBIISIETCS ICUCTBUE CUITBI TPEHUS, HCTIOTB3YIOTCS
CIOCOOBI €€ YMEHBIICHUS WIN YBEIHUeHHs (KaTaHHue
Ha JIBDKaX, KOHbKaX, TOPMOKEHUE aBTOMOOMIIS,
WCIIOJIh30BAHUE MOAIIMITHAKOB, IJIABAHUE BOJIHBIX
XKUBOTHBIX U 1p.) (MC Guosnorus).

Pemrenue 3amau ¢ ucnosib30BaHuEM (HOPMYIT TSI
pacuéra CWIIBI TSKECTH, CUIIBI YIIPYTOCTH, CHIIBI
TpEHUs

HccenenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT Beca
TEJa U CBOMCTB TPYIIUXCS TOBEPXHOCTEH.

AHanmm3 NpakTU4YECKUX CUTYalluld, B KOTOPBIX
IIPOSABIIAETCS AEUCTBUE CUIIBI TPEHUS, UCIIOIb3YOTCS
Croco0bl €€ yMEHbIIEHNs WIN YBEIHUeHHs (KaTaHue
Ha JIBDKAX, KOHbKaX, TOPMOKEHUE aBTOMOOMUIIS,
HCII0JIb30BaHNE NIOIIMITHUKOB, IUIABAHUE BOJHBIX
XKUBOTHBIX U Ap.) (MC Guosnorus).

Pemienue 3a1a4 ¢ ucnosib30BaHUEM (HOPMYJT JUIS
pacdéra CHIBI TSKECTH, CHJIBI YIIPYTOCTH, CHIIBI
TpEeHHUS

Paznen 4. JlaBnenue TBEPABIX TeN, )KUIAKOCTEH 1 ra3oB (21 u)

JlaBneHnue
Ilepenaua
JIABJICHUS
TBEPABIMU
TeJIaMH,
KUJKOCTSAM
U ¥ razaMu

(3 4)

JaBnerune. CriocoOb1
YMEHBIIEHUS U YBEIUYCHUS
napieHus. JlaBneHue rasa.
3aBUCHMOCTD JaBJICHUS ras3a
oT 00BéMa

temrepatypsl. [lepenaua
JIaBJICHUS TBEPIABIMUA
TeJIaMH, JXUIKOCTIMU U
rasamu.

3akoH Ilackas.
ITHeBMaTHYECKHE MAITUHEI

Amnanu3 1 oObsICHEHHE OINBITOB U MPAKTUYCCKUX
CUTYyallMii, B KOTOPBIX MPOSBISAETCS CUIIA 1aBICHHUS.
O60ocHOBaHME CITIOCOOOB YMEHBIICHUS U YBEINYEHUSI
JaBJICHUS. I/I3y‘~IeHI/IC 3aBUCHUMOCTH OaBJICHUA Ira3a OT
00béMa 1 TemriepaTypsbl. M3yduenne ocobeHHOCTEH
nepeaavun JaBJICHUA TBépJII)IMI/I TCJI1aMU, XUJIKOCTAMU
Y Ta3aMu.

OO0ocHOBaHKE PE3yJIbTATOB ONBITOB 0COOCHHOCTSIMH
CTPOCHUSA BEUICCTBA B TBép}IOM, KHUIKOM

Y Ta3000pa3HOM COCTOSTHHSX.

DKCIIepUMEHTAIBHOE JOKA3aTeIbCTBO 3aKOHA

http://school-collection.edu.ru/catalog/rubr/4dc8092d-

€921-11dc-95ff-0800200c9a66/
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[Tackais. Pemenne 3aga4 Ha pacy€T JaBICHUS
TBEPAOTO Tella

JlaBneHnue 3aBUCHUMOCTH JTaBJICHUS Hccnenosanue 3aBUCUMOCTH JABJIEHUS JKUIKOCTH OT | http://school-collection.edu.ru/catalog/rubr/4dc8092d-
JKUJTKOCTH XKHUJIKOCTH OT TITyOUHBI INIyOMHBI IOTPYKEHUS U TUIOTHOCTH YKUJIKOCTH. €921-11dc-95ff-0800200c9a66/
(59) MOTPY>KCHHUS. Hab6mronenue n 00bsICHEHHE THAPOCTATUYECKOTO
I'mapocraTnyeckuii rapajokca Ha OCHOBe 3akoHa [lackass.
napajokc.
CooOmaromuecs cocyabl. N3yyenne cooOIIAOMINXCS COCY/IOB. http://school-collection.edu.ru/catalog/rubr/4dc8092d-
I'mapaBnuueckue Pemenue 3agau Ha pacu€T naBiIeHUS KUIKOCTH. €921-11dc-95ff-0800200c9a66/
MEXaHU3Mbl OObscHeHre TPUHIIUIIA IeUCTBUS THAPABIMYECKOTO
npecca.
AHanu3 1 00bSICHEHHE PAKTUYECKUX CUTYAIHi,
JEMOHCTPUPYIOLIUX MPOSBIICHUE JaBICHUS
KUIKOCTHU U 3akoHa [lackans, Hanpumep MpoLeccoB
B OpraHu3Me npu riryooxkoBoHOM HbIpsiHIH (MC —
OMOJIOTHS)
Atmochepn | Atmocdepa 3emin u DKCIEepUMEHTAILHOE 00HapyKeHue atMochepHoro | http://school-collection.edu.ru/catalog/rubr/4dc8092d-
oe aTMocepHoe JaBieHHE. NaBJeHUs. AHANMU3 U 00BSICHEHUE OIBITOB U €921-11dc-95ff-0800200c9a66/
JTaBJICHNE [IpyuuuHbI CylIeCTBOBAaHUS | TPAKTUYECKUX CUTYAIIMH, CBI3aHHBIX C JIEHCTBHEM
(6 1) BO3/YIIHOM 000J10UKH aTMOC(EepHOTO AaBIEHHUS.
3emumn. OnbiT Toppuuenu. | OObICHEHHE CyIIECTBOBaHUs aTMOoc(ephl Ha 3emiie
H3mepeHne aTMOC(EPHOTO | U HEKOTOPBIX IIJIaHEeTax WU €€ OTCYTCTBUS Ha
JIABJICHUS. npyrux iaserax u Jlyne (MC — reorpadus,
3aBUCHUMOCTh aCTPOHOMHS).
armoc(eproro aasienus or | OObICHEHHE N3MEHEHHS INIOTHOCTH aTMOCHEPHI C
BBICOTHI HaJl YPOBHEM MODHI. BBICOTOM U 3aBUCUMOCTH aTMOC(l)epHOFO JaBJICHUA
[TpuGops! asst u3MepeHUs LS )
aTMOC(hEpHOTO TaBIeHHs Pemenue 3anay Ha pacuét aTMoc(hepHOTro JaBICHHUS.
Nzydenue ycrpoiictBa OapomeTpa-aHepouia
HeiictBue | JlelicTBUE XKHUAKOCTH U raza | DKCIEPUMEHTAIbHOE OOHApyKEHUE NeHCTBUS http://school-collection.edu.ru/catalog/rubr/4dc8092d-
KUJKOCTU | HA MOTPYXEHHOE B HUX YKUJKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
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Y rasza Ha
MOTPYXKEHH
0€ B HHUX
teno (7 4)

TeJ0. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue tei.
BoznyxonnaBanue

OrnpeziesieHre BHITAIKUBAIOLIEH CUITBL,
JEHCTBYIOILEH Ha TEJO, HOTPYKEHHOE B KUIKOCTb.
[IpoBenenue u 00Cy>KAEHUE OIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb BBITAJIKUBAIOLEH
CHUJIbI, IEVCTBYIOIIECH HA TEIO B KUIKOCTH, OT
00BbEMa MOrpy>kEHHO B )KUIKOCTh YAaCTH TeJla U OT
IJIOTHOCTH KHUAKOCTH.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT
00bEMa OTPY>KEHHOH B KUAKOCTH YACTH Tela.
Pewienue 3a1au Ha npuMeHeHUE

3aKoHa ApXHUMe/a U yCIIOBUS IJIaBaHUS TeEJl.
KoncrpyupoBanue apeomerpa uinu
KOHCTPYMPOBAHUE JIOJIKU U OIIpeaesIeHue €€
rpy30104bEMHOCTH

€921-11dc-95ff-0800200c9a66/

Paznen 5. Pabora u MomHocTh. DHeprus (12 u)

PaGora u
MOILHOCTb
(3 9)

Mexanudeckas padora.
Momuocts

DKCIEpUMEHTAIILHOE OIPEIEIICHNE MEXaHUYECKOU
pabOTHI CHIIBI TSKECTH TIPH MAJICHUH TeJa U CHIIBI
TPEHHUS TP PABHOMEPHOM IIEPEMEIIEHUHN TEJIA 110
TOPU30HTAIILHON TOBEPXHOCTH.

Pacuér momHoCTH, pazBUBaeMoON pHU NOABEME IO
sectHULE. Pelienue 3a1ad Ha pacuéT MEXaHUYECKOU
paboTHl U MOIIIHOCTH

http://school-collection.edu.ru/catalog/rubr/4dc8092d-

€921-11dc-95ff-0800200c9a66/117047/

[Ipoctsie
MEXaHU3Mbl
(59)

IIpocTeie MEXaHU3MBI:
pblyar, 6JI0K, HaKJIOHHas
II0CKOCTh. [IpaBuio
paBHOBECHSI phlUara.
[IpumeHeHne npasuia
paBHOBECHSI ppluara K
0JI0KY. «30JI0TOE TIPABHUIION
mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTsie
MEXaHU3MBI B OBITY U

Omnpe/ienieHre BEIMTPHINIA B CHIIE IIPOCTHIX
MEXaHM3MOB Ha MIPUMEpE pbluara, MoJABMKHOTO U
HETIOIBHKHOTO 0JIOKOB, HAKJIOHHOM TIJIOCKOCTH.
HccnenoBanue ycinoBus paBHOBECHS pblyara.
OO0HapyxeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3MUYHBIX HHCTPYMEHTAX U MPUCITIOCOONICHUSX,
HCIOJIb3YEMBIX B OBITY

Y TEXHUKE, a TaKKe B )KUBBIX oprann3max (MC —
OmoJIOTHSI ). DKCIIEPUMEHTAIBHOE JI0KAa3aTEIHCTBO
paBEHCTBA padOT MPH MPUMEHEHHH MTPOCTHIX

http://school-collection.edu.ru/catalog/rubr/4dc8092d-

€921-11dc-95ff-0800200c9a66/117054/
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TexHuke. Peivaru B Teie MCXaHHU3MOB.

yeJIoBeEKa Onpenenenne KIIJI HaKTOHHOM MJIOCKOCTH.
Pemrenue 3a1au Ha mpuMeHEHUE TIpaBuia
paBHOBecHs pblyara u Ha pacuér KIIJ{

Mexanunuec | Kunernueckas u DKcIepUMEHTAIIbHOE OIIPEIe/ICHIE N3MEHEHMS
Kas NOTEHLMAIbHAsI SHEPTUsl. KMHETUYECKOW ¥ NOTEHLMATIbHON SHEPIUM Tela IIPU
sHeprus (4 | IIpeBpaiieHre o1HOro BUJa | €ro CKaTbIBAHUH 110 HAKJIOHHOW IIOCKOCTH.
q) MEXaHUYECKOM dHEPIUHU B ®opMyIpoBaHUE HA OCHOBE UCCIIEI0BAHUS 3aKOHA
Jpyroi COXpaHEHUs MEXaHUUECKOM SHEPIUH.
3aKOH COXpaHEHHUs U OO6cyxeHre rpaHul] IPUMEHUMOCTH 3aKOHa
W3MEHEHUS PHEPTUH B COXPAHEHUs YHEPTUHU.
MEXAHUKE Pemienue 3a1a4 ¢ MCIIOJIb30BaHUEM 3aKOHA

COXpPaHCHUA SHCPIrun

http://school-
collection.edu.ru/catalog/rubr/4dc8092d-e921-
11dc-95ff-0800200c9a66/117052/

PesepBHoe Bpems (3 9)

8 kiacc (68 4.)

TemaTtuueckuit OcHoBHoe conepkanne | OCHOBHBIC BHJIBI JCSITEIBHOCTH yUaluxcs (Ha 20P
0JI0K, TEMa YpOBHE YUEOHBIX EHCTBUI)
Pasnen 6. Tenmnosole siBieHus (28 )
CrtpoeHue OcHoBHbIe TIoNOXeHUs1 | HabnroaeHne u mHTEpIIpeTanus OmbITOB, http://school-
. CBHUJICTEIILCTBYOIINX 00 aToMHO-MoekyssipaoM | collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
U CBOMCTBaA MOJICKYJISIPHO- )
. CTPOEHUH BEIECTBA: OMBITHI C PACTBOPEHHUEM 95ff-0800200c9a66/
BeriecTBa (7 9) KUHETHYECKOU TECOPUU

CTPOEHHUS BEIEeCTBA.
Macca u pazMepsl
ATOMOB U MOJIEKYL.
OnbITHI,
MIOJITBEP K TAFOTITHE
OCHOBHBIE ITOJIOKEHUS

Pa3JIMIHBIX BCIICCTB B BOAC.

Perienue 3a7a4 no oleHMBaHUIO KOJIUYECTBA
aTOMOB HJIN MOJICKYJI

B eIMHHIE 00BEMA BEIECTBA.

Amnanns Tekcra APCBHUX aTOMHUCTOB (HaHpI/IMCp,
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MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
Mopenu TBEpIOTO,
JKHIKOTO U
ra3o00pa3Horo
COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u
amopdHbIe TBEPIBIC
tena. OObsICHCHHE
CBOMCTB ra3os,
JKUAKOCTEN U TBEPJIBIX
TEJ Ha OCHOBE
ITOJIOKEHUH
MOJIEKYJIIPHO-
KMHETUYECKON TEOpHH.
CmaunBaHue U

KaIllWJJIAPHBIC SABJICHUA.

TennoBoe pacmmpeHnue
U C)KaTue

¢dparmenTa mosmel Jlykperus «O npupoze
BEIIICH») ¢ U3JI0’)KEHUEM 000CHOBAHHMI aTOMHOMN
TUMOTE3bI (CMbICIOBOE uyTeHue). O1ieHKa

yOeIUTEIIbHOCTH ATUX 00OOCHOBAHUM.

OOBsicHeHHE OPOYHOBCKOT'O JIBUKEHHUS, SIBICHUS
TG Py3UH U pazauyuuil MeXly HUIMU Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKOU TEOPHUH
CTPOCHHUS BEILECTBA.

OO0ObsicHEHHE OCHOBHBIX Pa3JInYMil B CTPOCHUU
razoB, )KUJKOCTEH U TBEPABIX TEN C
HCII0JIb30BAHUEM I0JI0KEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH CTPOCHUS BEILIECTRA.

[TpoBeneHue ONbITOB MO BhIpAIMBAHUIO
KPHUCTaJJIOB IOBAPEHHOM COJIM WX caxapa.

[IpoBenenue u 0OBSICHEHUE OTBITOB,
JIEMOHCTPHUPYIOIINX KaWJUTSIPHBIC SIBIICHUS U
SBJICHHE CMAYMBaHUS.

OOBsICHEHHE POJIA KaMIUTSIPHBIX SIBICHUH TSI
MOCTYIIJICHUSI BOJIBI B opranu3M pactenuit (MC —
ouomnorus).

Hab6nronenue, npoBeneHne u 00bSICHEHUE OTIBITOB
10 HaOJIFOICHUIO TETUIOBOTO PACIIMPEHUSI Ta30B,
KUIKOCTEN U TBEPIBIX TEIL.

OO0BscHeHHEe cOXpaHeHUs1 00bEMa TBEPABIX Tell,
TEKYUYeCTH KHUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI B
TEKYy4eCTHU JJIs Pa3HbIX )KUJIKOCTEN), JaBICHUS

rasa.

IIpoBeneHME ONBITOB, IEMOHCTPUPYOIIHAX




3aBUCUMOCTD JAaBJICHUSA BO3AYyXa OT €ro 00BéMa 1
HarpeBaHusd UK OXJIAXKICHUA,

1 X 00BbsICHEHUE HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYCHHS. AHAIN3 TTPAKTUUYCCKUX
CUTyaIuH, CBSA3aHHBIX CO CBOMCTBaMH T'a30B,
JKUJKOCTEH U TBEPABIX TEIl

Tenmosrwie
npotieccsl (21 u)

Temneparypa. CBs3b
TEMIEPATYPHI CO
CKOPOCTBIO TETNIOBOTO
JABHUXKXCHHUS YaCTULI.

BHyTpeHHss SHEprusl.
CniocoObl U3MEHEHUS
BHYTpPEHHEH YHEPIUU:
Teruionepeaaya u
CoBeplIeHHE PabOTHI.
Bune! teronepenaun:
TEMJIONPOBOJHOCTb,
KOHBEKIIUA,
U3JIyYeHHE.

KommuecTBO TEMIOTHI.
Y nenpHas
TEIIOEMKOCTh
BCIIESCTBA.
TemnooOMeH u
TEIJIOBOE pABHOBECHE.
YpaBHEHHE TEIIOBOTO
OajaHca.

[1naBnenue u
OTBEP/ICBaHUE
KPUCTAJUTHYECKUX

O6ocHOBaHME MTPaBUII H3MEPEHHS TEMIIEPATYPHI.
CpaBHeHUE pa3InIHBIX CITIOCOOOB U3MEPEHUS U
mIKas TeMieparypsl. Habmronenue u o0bsicHeHUE
OTIBITOB, IEMOHCTPUPYIOIINX U3MEHEHHE
BHYTPEHHEH HEPTUH TeJa B pe3yJIbTaTe
TEIUIONepeIaur U paOdOTHl BHEITHUX CHII.
HabGnronenue u 00bsICHEHUE ONIBITOB, 00CYXK/ICHUE
NPAaKTUYECKUX CUTYalUi, TeMOHCTPUPYIOIINX
pa3IMYHBIC BU/IBI TEILIONEPEIayu:
TEIUIONPOBOAHOCTb, KOHBEKIIMIO, U3TyUECHHUE.

HccnenoBanue sBICHUSI TeII00OMEHa npu
CMEIIMBAaHUHU XOJIOJHON U ropﬂqeﬁ BOJBbI.

HaOnroneHue yCcTaHOBIIEHUS TEIIOBOTO
PABHOBECHSI MEXK]ly TOPSTYEN U XOJIOJHON BOJIOM.

Onpenenenue (M3MepeHHE) KOJTUUECTBA TEILIOTHI,
MOJIyYEHHOTO BOJIOH MPH TEIIO0OMEHE C
HarpeThiM METAJUIMYECKUM LIUIUHAPOM.

Onpenenenne (M3MEPEHNE) YACTbHON
TETUTOEMKOCTH BelecTBa. Pemenne 3amay,
CBs3aHHBIX C BBIYUCIICHUEM KOJIMYECCTBA TCIIJIOTHI
1 TEIJIOEMKOCTH MPHU TEIJIO00MEHE.

Amnanmus CI/ITyaLII/Iﬁ IMPAKTHUYICCKOI'0 UCII0JIb30BAHUA
TEIIOBLIX CBOMCTB BEIIECTB U MaTCpHraJIoB,

http://school-
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BEILIECTB. Y IeJIbHAs
TEIJIOTA IJIABJICHUS
[Tapoo6pa3zoBanue u
KOH/JICHCALIUS.
Hcnapenue. Kunenue.
VY nenbHas Temiora
napooOpa3oBaHUs.
3aBUCHUMOCTh
TEMIIEPATyPhl KUTICHUS
0T aTMOC(epHOTO
naBieHus. BnaxHocTs
BO3/yXa. DHEPrus
TOIIMBA. Y IeTbHAs
TEIIOTa CTOPaHUS.

[TpuHIUIB pabOTHI
TEIJIOBBIX JBUIATEJICH.
KII[ TermoBoro
JIBUTATETIS.

TennoBble ABUTaTENN U
3alUTa OKpY’KaroIIen
CpeJBl.

3aKOH COXpaHEHHUs U
HpeBpalleHus DHEPTUU
B MEXaHHUYCCKUX U
TCIJIOBBIX ITpoHIeccax

HarpuMep B IEIAX YHEPTOCOePEKEHHS:
TETUION3O0JISIIMS, SHEProcOeperaroIne KppIliiy,
TEPMOAKKYMYJIATOPHI U T. 1.

HaGnronenue siBieHUi nCTiapeHus u
KoHJeHcanuu. MccnenoBanue npomecca
HCIIapEHUs Pa3TUYHBIX XXUAKOCTeH. OOBICHEHHE
SIBJICHHH MCTIApECHUSI M KOHJICHCAIIMM Ha OCHOBE
ATOMHOMOJIEKYJIIPHOTO YUCHUS.

HaGmoneHne u 00bACHEHUE IIPpoLecca KUIICHNUS, B
TOM YHCJIE€ 3aBUCUMOCTH TEMIIEPATypPhl KUIIEHUS
OT JABJICHMSL.

Omnpenenenue (M3MepeHNe) OTHOCUTEIBHOM
BJIQXKHOCTH Bo3ayxa. Habmonenue npouecca
IUIaBJICHUS] KPUCTAJUTMUECKOTO BEIIECTBA,
HaIpUMep JIbJa.

CpaBHEHHE TIPOLIECCOB TIIABICHUS
KPUCTAJUTHICCKUX TN U pa3MATUCHHS TIPH
HarpeBaHUU aMOPQHBIX TeJl.

Omnpenenenue (M3MepeHNe) yIEIbHON TETIOTHI
ruiaBnieHus Jbaa. O0bsCHEHUE SIBICHUN
TUTABJICHUS U KPUCTAJUIM3AIMKA HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS.

Pemrenne 3a7a4, CBA3aHHBIX C BBIYMCICHUEM
KOJIMYCCTBA TCINJIOTHI B ITpoeccax
TEILIONEPCaAAYH ITPH ITJIABJICHUU U
KpucCTallIn3allvi, UCITAPpCHUHU U KOHACHCAlIN.

Amnanmus CI/ITyaLII/Iﬁ MPAKTUYCCKOI'0 IPUMCHCHUA
SIBJICHUM MIaBJICHUS U KpucTajljin3dalunu,
HaImpumep, MoJIyuUCHUC CBEPXUUCTLIX MATCPpHUAJIOB,




coJieBasi Ipeika U Jip.

AHanu3 paboTHl 1 00BICHEHUE TIPUHITUTIA
IIENCTBUA TEIJIOBOIO JBUTATENA.

Brruncienue KoJM4ecTBa TEIIOTHI,
BBIJICIISIFOIIETOCS TTPU CTOPAaHUHU PA3IUNYHBIX BUIOB
tornuBa, u KIIJ[ nBurarers.

OO6cyxaeHne IKOTOTHUECKUX MOCTIEeICTBHIH
WCIIOJIb30BaHUs JBUTATENICH BHYTPEHHETO
CTOpaHMsI, TETUIOBBIX U THIPOICKTPOCTAHIIAN
(MC — skonorusi, Xumusi)

Paznen 7. DnexkTpuyeckue U MarHUTHbIE siBIeHUS (37 1)

DIIeKTpUUYECKHE
3apsiibl.
3apsKeHHBIEC Tella
U UX
B3aumoeicTeue (7

4)

DnekTpusanus tei. [Ipa
poJia SIMEKTPUIECKUX
3apsI/ioB.

B3aumonelictBue
3apsKEHHBIX Tell. 3aKOH
Kynona.

DIIEKTPUUIECKOE TOJIE.
[IpuHIMI Cynepno3unumn
ANEKTPUYECKUX TOJIEH.
Hocurenu
DIIEKTPUYECKUX 3aPSI0B.
OneMeHTapHbIN
IIEKTPUYECKUH 3apsil.

Ctpoenue aToma.
[IpoBoHUKY 1
TUJICKTPUKU. 3aKOH
COXpaHEHUS

Hab6nronenue u nmpoBeieHre OMBITOB 110
ANIEKTPHU3ALNU TEJ IPU CONTPUKOCHOBEHUHU U
MHIYKUIUEH.

Ha6J’IIOI[eHI/Ie 1 00BSICHEHHE B3aUMOACUCTBUS
OJTHOMMEHHO U pa3HOI/IMéHHO 3apAKCHHBIX TCJI.

OObsicHeHHEe TPUHLINIIA AEHCTBUS
anekTpockona. OObICHEHHE SIBICHUI
AIIEKTPHU3AINY TIPU CONPUKOCHOBEHUH TEI U
WHIYKITUEH C MCIIOJIb30BaHHEM 3HAHUH O
HOCHUTEIISX IEKTPUUECKUX 3apsi/I0B B BELIECTBE.
PacniozHaBaHue 1 00bsCHEHHE SBICHUN
AIIEKTPU3AlUU B TIOBCETHEBHOM KHU3HH.

HaGnronenue u 00bsICHEHHE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
AIIEKTPUIECKOTO 3apsJia.

Hab6nronenne onpITOB 110 MOJIETUPOBAHHIO
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SJICKTPUYCCKOTI'O 3apsaia

CHJIOBBIX JIMHHI QJICKTPHUYCCKOTI'O I1O0JIA.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOTO OIS
Ha NPOBOJHUKHU U TUAIIEKTPUKH

IMocTossHHEIN

IEKTPUYECKUI TOK
(20 v)

DJIEKTPUUYECKUH TOK.
VYcnosus
CyIIECTBOBaHUS
AIEKTPUUECKOTO TOKA.
Nctounuku
MOCTOSTHHOTO TOKA.
JencTBus
AIEKTPUUECKOTO TOKA
(TennaoBoe, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUUECKHUI TOK B
JKUJKOCTSX U Ta3ax.

DneKkTpudecKas 1elb.
Cuina Toka.
DneKTpudecKoe
HarnpsKeHue.
Conporusienue
IIPOBOJIHUKA. Y I€TIbHOE
COIPOTHBIICHUE
BeniecTa. 3akoH Oma
JUISl y4acTKa LEeMu.
ITocaenoBaTenbHOE

U MMapaiieJIbHOC
COCOAUMHCHUC
IMPOBOJHUKOB.

PaGora momHOCTH
ANEKTPUYECKOTO TOKA.

HabGnronenue pa3anvHbIX BUIOB ICUCTBUS
AIIEKTPUIECKOTO TOKA U OOHAPYKEHUE ITHX
BHUJOB JICUCTBUS B IIOBCECIHEBHOM KU3HMU.

COopKa 1 UCIBITAaHHUE AIIEKTPUYECKOHN IIeTTH
IIOCTOSIHHOT'O TOKa.

I/I3MepeHHe CUJIbI TOKAa aMIICpMETPOM.

H3mepeHue 37eKTpUUECKOTo HapsKEHUS
BosIbTMETpOM. IIpoBenienme u oobsicHeHue
OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIICHUS TPOBOAHHUKA OT
€ro JJIMHBI, TUIOIIA U [ONIEPEYHOr0 CEYEHUS U
Marepuana.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa,
MMPOTCKAOIICTO Y€PE3 PE3UCTOP, OT
COIIPOTUBJICHUA PE3UCTOPA U HAITPAKCHUA

Ha pE3UCTOPC.

[TpoBepka nmpaBuIa CIOKEHUS HAPSHKSHUH MTPH
MOCJICIOBATEIIBHOM COCIMHEHHUH JBYX
PE3HCTOPOB.

[IpoBepka mpaBuiia JjIsl CUIIBI TOKA MPU
MapaJuIeJIbHOM COEIMHEHUH PE3UCTOPOB.

Amnanmus CI/ITyaLII/Iﬁ MMOCJICAOBATCIBHOTO U
napajjieJIbHOI0 COCAUHCHUSA TPOBOJAHHUKOB B
JAOMAIIHUX JJICKTPUYICCKUX CCTAX.
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3akon Jxoyns—Jlenua.
DIIEKTPOIPOBOJIKA U
oTpedoUTEnN
AEKTPUYECKON SJHEPIUU
B OBITY.

KOpOTKO@ 3aMbIKaHUE

Pemenue 3aa4 ¢ ucrnonb3oBanueM 3akoHa Oma
U popmyI pacuéra EKTPUIECKOTO
COIIPOTUBJICHUS ITPU ITOCJICAOBATCIIBHOM U
napajuieibHOM COCMHEHUH IPOBOIHUKOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA,
MIPOTEKAIOIIEro uepe3 pesuctop. Onpenenenue
MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BbIIEIIEMON
Ha pe3UCTope.

HccnenoBannue 3aBUCUMOCTH CHJIBI TOKA qepe3
JIaMITIOYKY OT HAlPs>KCHUA Ha HEH.

Onpenenenne KII/] narpesarensi.

HccnenoBanue npeoOpa3oBaHUs SHEPTUU TPU
noabEME rpy3a IEKTPOABUTATEIIEM.

OOBsicHeHHE YCTPONUCTBA U MPUHIIUIIA JCHCTBUS
JIOMAIITHUX AJICKTPOHATPEBATEIILHBIX TPHOOPOB.

OOBsicHEHHE IPUYUH KOPOTKOTO 3aMbIKaHUS U
NPUHIUINA JSHCTBUS IIaBKUX
IIpeIOXpaHUTENEN.

Pemenue 3a1a4 ¢ HCNOJIb30BAHUEM 3aKOHA
Hxoyns—Jlenna. HaGmrogeHne BOZHUKHOBEHUS
AIEKTPUYECKOTO TOKA B KHUIKOCTH.

Maruurtnsie
siBIIeHUs (6 9)

ITocTosTHHBIE MarHHTHI.
BzaumoneiicTBue
IMOCTOSTHHBIX MarHUTOB.
MarsuTtHoe IoJI€.
MaruuTHOE T10J1€ 3eMIIH
7 €ro 3HaueHue I
sku3uu Ha 3emire. OmbIT

HccnenoBanne MarHUTHOTO B3aUMOJCHCTBUS
IOCTOAHHBIX MarHuTOB.

I/IsyquI/Ie MAarHuTHOTO IT10JISI ITIOCTOSIHHBIX
MAarauToOB IIpH UX O6L€)IHH€HI/II/I " pasaCICHUN.

HpOBeZ[CHI/IC OIIBITOB 10 BU3YyaJIM3alluU MOJIA
IOCTOAHHBIX MarHuTOB.
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Opcrena. MaruutHoe
I10JIE JIEKTPUYECKOTO
Toka. [IpuMeHnenue
JJIEKTPOMArHUTOB B
TexHuke. Jlencrteue
MarHuTHOTO I10JIs Ha
IIPOBOJIHUK C TOKOM.

DJIEKTPOABUTATEN b
IMOCTOSTHHOTO TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTaTENCH B
TEXHHYSCKHUX
YCTpOWCTBAaxX U Ha
TpaHCHOPTE

I/I3y‘-I€HI/I€ SABJICHUA HAMarHU4YMBaHUWA BCIIICCTBA.
UccnenoBanue neicTBus 3IEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEIIKY.

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOIIUX
3aBHCHUMOCTb CHJIbI B3aUMOJICHCTBUS KaTyIIKH C
TOKOM M MarHuTa OT CUJIbl U HAMpPaBJICHUs TOKa
B KaTyIIIKe.

AHanu3 cuTyalui NpakTUYECKOro PUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTpOICTBaX, MPOMBIIUIEHHOCTH, MEAULIUHE).

I/I3yquI/Ie HeﬁCTBHH MAr"HuTHOI'O I10JIs1 Ha
IMPOBOAHHK C TOKOM. I/I3y‘{CHI/Ie JIeHUCTBUS
QJICKTPOABUTATCIIA.

Nsmepenne KIIJ[ anekTpoaBuraTenbHOM
ycTaHOBKH. Pacnio3HaBaHue 1 aHanu3
Pa3JIMYHBIX IPUMEHEHUN 3JIEKTPOIBUTATENEH
(TpaHcnopT, OBITOBBIE YCTPOMCTBA U Ap.)

DneKTpOMarHuTHas
uHAYKIUs (4 1)

Onbitel @apages.
SBnenue
AIIEKTPOMArHUTHOU
uaykuuu. [IpaBumno
Jlenna.
DIIEKTPOTreHeparTop.
Crioco6b! mosy4eHus

BHCKTquCCKOﬁ OHCPIUHU.

DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX
NCTOYHHUKAX 3HepFI/II/I

OmnbITHI 11O HCCICIOBAHUIO SABJICHUA
3J'IeKTp0Mal"HHTHOfI WHAYKIOHUU: UCCIICJOBAHUC
W3MEHEHMI 3HaYEHUS U HaIlTpaBJICHUA
HHAYKIIMOHHOT'O TOKA
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9 kaacc (102 4.)

TemaTnyecknii OcHoBHOE coaepKkaHue OcHOBHBIE BUbI ACSTEIBHOCTH yUaLUXCA S0P
0JIOK, TeMa (Ha ypoBHE YUEOHBIX JEHCTBUIA)
Pa3znen 8. Mexanuueckue sBieHus (40 u)
MexaHuueckoe MexaHuueckoe Ananus u 00CyKIeHHe pa3InYHbIX TpumepoB | http://school-collection.edu.ru/catalog/rubr/4dc8092d-
JIBH)KCHUE JIBH)KCHUE. MEXaHHYECKOTO €921-11dc-95ff-0800200¢9a66/117125/

U CIIOCOOBI €ro
onucanud (10 u)

MarepuaibHas TOUKA.
Cucrema orcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO
JIBU)KEHHSL.
PaBHOMEpHOE
MNPSIMOJIMHENHOE
JIBIKECHUE.
HepasnomepHoe
IIPSAMOJIMHENHOE
JBUJKECHHUE.

CpenHssi 1 MTHOBEHHAS
CKOPOCTb TeJla IIpU
HEPaBHOMEPHOM
JBUKEHUU.
Yckopenue.
PaBHOyCKOpEHHOE
PSAMOJIMHENHOE
JIBUJKEHHUE.
CBo0OosiHOE MTajieHHe.
Omnbitel ["anuines.
PaBHOMEpHOE
JBUKEHHE 110
oKkpykHOcTH. [lepron
Y 9acToTa oOpaIieHusl.
JIunelinas u yriosas
CKOPOCTH.
[{eHTpOCTpEMUTENBHOE

JIBU)KEHHSL.

OO6cy>xaeHne TpaHuLl TPUMEHUMOCTH MOJICNN
«maTtepualibHast

TOYKa.

Onucanre MEXaHUYECKOTrO JIBUXKEHHS
Pa3IMYHBIMH CIIOCO0aMU

(ypaBHeHue, Tabnuna, rpaguk).

AHanu3 )XKU3HEHHBIX CUTYyaIluH, B KOTOPBIX
MPOSIBISAETCS

OTHOCUTEJIbHOCTh MEXaHUYECKOT'O ABUKCHHUS.
Habmroienne MexaHu4ecKoro JBUKEHHS Teja
OTHOCHUTEIIBHO

pa3HBIX TEJ OTCUETA.

CpaBHeHue MmyTel U TPaeKTOPUI IBUKEHUS
OJIHOTO M TOTO K€

TeJa OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.
Amnanus texcta ["anuies 06 OTHOCUTEIBLHOCTH
JIBIDKCHUS;

BBINOJIHEHHUE 3aJIJaHUH IO TEKCTY (CMBICIOBOE
YTEHUE).

Onpenenenne CpeaHeNd CKOPOCTU CKOTbKEHUS
Opycka uiu

JBUKEHUS IIapHKa MO HAKJIOHHOM MJIOCKOCTH.
Ananus u o0cyxJieHre crnoco0oB
NpUOIMKEHHOTO OIpeIeTIeHUS

MTHOBEHHOM CKOPOCTH.

Omnpenenenne CKOpOCTH paBHOMEPHOTO
JBUKEHHS ([1apuKa
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YCKOpEHHE

B KUJIKOCTH, MOJIETTU AJIEKTPUUECKOTO
ABTOMOOWJIS U T. 11.).

Ornpezenienne myTy, IPOUIEHHOTO 32 JaHHBIN
MIPOMEKYTOK

BPEMEHH, U CKOPOCTH TeJa 1Mo TpaduKy
3aBHCUMOCTH ITyTH

PaBHOMEPHOTO JIBUKEHUSI OT BPEMEHH.
OO6cyx1eHre BO3MOXKHBIX TPUHIIUIIOB
JeiicTBUS IPUOOPOB,

U3MEPSIOLIUX CKOPOCTH (CIIUOMETPOB).
Brruucnenue myTtu u CKOpOCTH MpHU
PaBHOYCKOPEHHOM MPSAMOJMHEHHOM
JBIDKCHUHM Tea.

Ornpenenenue NpoiaeHHOro IMMyTH U
YCKOPEHUS ABWKCHHUS TeJa 10 rpaduky
3aBHCHUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO

HpﬂMOHHHeﬁHOFO ABWIKCHUS TCJIa OT BPCMCHH.

Ornpezenienre yCKOpEHUs Tea npu
PaBHOYCKOPEHHOM JIBH>KEHUU IO HAKJIOHHOMN
MJIOCKOCTH.

W3mepenue nepuo/ia ¥ 4acTOThI OOpaIeHHs
Tena Mo OKPY>KHOCTH.

Ornpenenenne CKOpOCTH PaBHOMEPHOTO
JIBIDKEHUSI TEJIa TIO OKPYKHOCTH.

Pemenue 3anau Ha onpeeneHne
KHHEMATHYECKUX XapaKTePUCTUK
MEXaHUYECKOTO ABUKEHUS Pa3IUYHBIX BUOB.
PacnioznaBanue u mpuOIMKEHHOE OMUCAHNE
pa3IMYHBIX BUJOB MEXaHMYECKOTO ABMKCHUS
B MIPUPO/IC U TEXHHUKE (Ha MpUMepax cBOOOTHO
MAJArOIINUX TeJl, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJICTB U IP.)

Bzanmoneiicteue
ten (20 u)

ITepBblii 3aK0H
Hsrorona. Bropoii
3akoH HproTOHA.

Hab6nronenue u o0CykI€HHE OIBITOB C
JBUKEHHEM TeJa MPU YMEHBIIICHHH BIUSHUS
JPYTHX Tell, IPENITCTBYIONINX ABHKECHUIO.

http://school-collection.edu.ru/catalog/rubr/4dc8092d-

£921-11dc-95ff-0800200c9a66/117132/



http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/117132/
http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-95ff-0800200c9a66/117132/

Tperuii 3aKkoH
Hprorona. [Ipuniun
CYIIEPIIO3UIIMU CHUJL.
Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus:
CuJIa TPEHUS
CKOJIb)KECHUS, CHJIa
TPEHUs MOKOs, APYyrUe
BUJIbI TpeHus. Cuiia
TSYKECTU U 3aKOH
BCEMHUPHOTO TATOTCHHSI.
YckopeHnue cBOOOIHOTO
najaeHus. JIBrxeHue
raHeT Bokpyr ComHia.
IlepBasg kocMuueckas
CKOpOCTb.
Hesecomocts n
MepErpy3KH.
PaBHoBecue
MaTepHAIbHON TOYKH.
AGcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPIOTO TEJNA C
3aKPEIUIEHHON OChIO
BpanieHusi. MoMeHT
cuibl. LleHTp TsKecTH

AHanu3 Tekcta ['anunes ¢ onucanuem
MBICIIEHHOT'O SKCIIEPUMEHTA,
00OCHOBBIBAIOLIETO 3aKOH UHEPLIUY;
BBINOJIHEHUE 3aJIJaHUH IO TEKCTY (CMBICIOBOE
YTEHHUE).

OO6cyxeHre BO3MOXKHOCTH BbINOJIHEHUS
3aKOHA MHEPLIUU B PA3IMYHBIX CUCTEMAaX
OTCYETA.

HabGnronenue u o0CyXaeHnE MEXaHUYECKIX
SBJICHUH, IPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JIBM)KEHUH OTHOCUTEIBHO
KaOnHeTa PU3UKH.

JlelicTBuS C BEKTOpaMU CUJI: BBIIIOJIHEHUE
3aJJaHUH 110 CJI0KEHUIO U BBIUNTAHUIO
BekTOopoB. HabmroneHue u/unu nposeaeHue
OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh
YCKOPEHUS TeJla OT MPUIOKEHHON K HEMY
CHJIBI U MacChl Tela.

AHanu3 u 00bsICHEHHE SIBJICHUH C
MCII0JIb30BaHNEM BTOPOro 3akoHa HproToHa.
Pemenue 3a1a4 ¢ HCIIOJIB30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M ITpaBuIIa CII0KEHUSI CHJL.
Omnpenenenne KECTKOCTU MPYKHUHBI.

AHan3 CUTyaIuii, B KOTOPHIX HAOII0IAl0TCS
yopyrue aepopMaiuu, U uX 00bsICHEHUE C
MCII0JIb30BaHUEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ UCNOJIb30BAHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIbJKEHUS

OT CHJIbl HOPMAJIBHOT'O JAaBJICHUS.
OO6cyxaeHne pe3yIbTaTOB UCCIIEAOBAHMS.
Onpenenenue kodppuueHTa TpeHUs
CKoJIbKeHUs. M3MepeHne cuibl TpeHUs OKOSL.
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Pemenwne 3aad ¢ ucnonb30BanueM (GOPMYIIbI
JUTSL CUJIBI TPEHUS CKOJIBKEHUSI.

AHanu3 IBM>KEHHS TeJl TOJIBKO MO AUCTBUEM
CHUJIBI TSDKECTU — CBOOOJIHOTO Ma/IeHUS.
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOIO MaJICHUs OT MACChI Tea.
OlLieHKa BeTMYHUHBI CUJIbI TATOTCHHUS,
JIEHCTBYIOIIECH MEXKIY NBYMsI TeJlaMu (1st
Pa3HbBIX Macc).

AHanu3 ABMKEHUS HEOECHBIX TeJ MOJ
JIEUCTBUEM CUJIBI TSTOTEHUS (C
MCIIOJIb30BaHUEM JIOMOJTHUTEIBHBIX
HUCTOYHUKOB MH(POPMAITUH ).

Pemmenue 3a1a4 ¢ MCNoib30BaHUEM 3aKOHA
BCEMUPHOT'O TATOTEHUS U POPMYJIIBI JUIS
pacuéra CHUIIbI TSKECTH.

AHann3 OpUrMHAIBHOTO TEKCTA,
OTHUCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOI'O TATOTEHUS; BBIMOJIHEHNUE 33 JaHUI
10 TEKCTY (CMBICIIOBOE YTEHHUE).
Habmroienue u 006Ccyk1eHre OMbITOB 10
W3MEHEHUIO Beca Tejia IPU YCKOPEHHOM
JIBUKCHHH.

AHanm3 ycnoBUM BOZHUKHOBEHUS
HEBECOMOCTH U NEPETPY3KH.

Pemenue 3amau Ha onpesieneHre Beca Telia B
Pa3IMYHBIX YCIOBUSX.

AHanu3 cul, JEUCTBYIOIUX HA TEJO,
nokosimeecst Ha onope. OnpeneneHue HeHTpa
TSOKECTH PA3INIHBIX TEI

3aKOHBI
coxpanenus (10 )

Nmnynbce Tena.
W3menenne ummysbca.
Hmnynbce cuibl. 3aKoH

COXPAHCHUS UMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Ha6nronenue u o0CyX1€HUE OIBITOB,
JEMOHCTPHUPYIOIINX Nepeady UMITYJIbca MPu
B3aHMO}1€I710TBHH TEJI, 3aKOH COXpaHeHI/IH
UMITyJIbCa TIPU a0COTIOTHO YIIPYTOM H
HEYMPYTrOM B3aUMOJICHCTBUU TEJl.
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Mexannueckast pabora
¥ MOIIHOCTB. PaboTta
CHJT TSKECTH,
YIPYTOCTH, TPCHUSI.
CBs13b SHEPruu U
paboTHI.
[ToreHumanpHas
SHEprus Tela,
MOJTHATOTO HAJl
MOBEPXHOCTHIO 3EMIIH.

AHanu3 cUTyaluil B OKpYy>Karomiei >KU3HU C
HCII0JIb30BAHUEM 3aKOHA COXPaHEHUs
UMITYJIbCA.

Pacnio3naBaHue sIBIIEHUSI pEAKTUBHOTO
JBUXKEHMS B pupoze u texuuke (MC —
ouosorus).

[IpuMmeHeHne 3aKOHa COXPAHEHUS UMITYJIbCa
JUIsl pacuéTa pe3ysibTaTOB B3aUMOJECHCTBHUS TEI
(Ha mpuMepax HEyIpyroro B3auMOAEHCTBHYSI,
YIPYToro HEHTPAIBHOIO B3aUMOACHCTBUSA

HOTGHHI/IaJIBHaﬂ ABYX OJJUHAKOBBIX TCJI, OAHO U3 KOTOPBIX
SHEprus CxKaTou HETOBHKHO).

HPYKUHBIL. Pemienue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA
Kunernueckas COXpPaHEHMsI UMITYJIbCA.

sHeprus. Teopema o Omnpenenenue padbOTbI CHIIbI YIIPYTOCTH IIpU
KUHETHYECKON nobEMeE Ipy3a ¢ UCI0JIb30BaHUEM
OHCPI'HH. HCIIOABMIXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

3aKOH COXpaHEHHUs
MEXaHUYECKON YHEPTUU

N3MepeHne MOIHOCTH.

N3mepenne NOTeHIHAIIbEHON SHEPTUHN YIIPYTO
nehOpMUPOBAHHON MPYKUHBI.

N3mepeHre KHHETUYECKON YHEPTUH Tena 10
JUIMHE TOPMO3HOTO Iy TH.
DKCIEepUMEHTAIBbHOE CPABHEHHE N3MEHEHUS
MOTEHIMAIBHON U KUHETUYECKOW SHEPTUM
TeJIa MPU IBUKEHUH 110 HAKIOHHOMN
ILIOCKOCTH.

DKcIepuMeHTaIbHas MPOBEPKA 3aKOHA
COXPAHEHUS MEXAHUYECKOU YJHEPTUU TIPU
¢BOOOHOM ITaJCHUM.

IIprMmeHeHne 3aKOHa COXpaHEHUS
MEXaHHYECKOM SHEPruu IS pacueéra
MOTEHLMAIBHON U KUHETUYECKOW SHEPT UM
Tena. Pemenne 3a1a4d ¢ MCIIOJIb30BaHIEM
3aKOHA COXPaHEHHMS] MEXaHUYECKOM DHEPIUu
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Mexanunueckue
kosjeOanus (7 9)

Konebarensnoe
nBmkeHue. OCHOBHEIE
XapaKTePUCTUKU
KOJIeOaHUH: TIEPHO/I,
4acToTa, aMILTUTY/1a.
MartemMaTHdecKuii 1
PYXKUHHBIA MasSTHUKY.
[IpeBparnieHue 3Heprun
IIpU KOJIe0aTeIbHOM
IBIKEHHUU.
3aryxaroiue
KoJIeOaHHsL.
BrinyXcHHBIE
konebanus. Pe3oHnanc

Habmoienue xonebanuii Mo qeHCTBUEM CHTT
TSOKECTH U YIPYTOCTH U OOHAPYKEHHE
M0I0OHBIX KOJIeOaHU B OKPYKAIOIIIEM MUDE.
Amnanu3 xone0aHuii rpy3a Ha HUTH U Ha
npyxuHe. OnpeneneHue 4acToThl KojaeOaHui
MaTEeMaTUYECKOTO U MPY>KUHHOTO MAsITHUKOB.
Habmoienue v 0ObsICHEHUE SIBJICHHS
pe3onanca. MccnenoBanue 3aBUCUMOCTH
nepuoja KojaebaHuil moIBEIICHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH IIEPHOJIa
Kosie0aHuil Tpy3a, MOABEIIEHHOTO K JIEHTE, OT
Macchl rpy3a. Habmonenne u o0cyxieHue
OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh
nepuoja KojaeObaHui mpyKMHHOTO MasiTHUKA
OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.
[TpuMeHEeHHEe MAaTEMAaTHIECKOTO U
MPYXKUHHOTO MasiTHUKOB

B KaueCTBE MOJIeJIe JJis OMUCcaHus KojeOaHui
B OKPYXKaroIIeM MHUpe.

Pemmenue 3aa4, CBI3aHHBIX C BHIYUCICHUEM
WJIM OLIEHKOM 4acTOThI (Ieprosa) KosebaHuil.

http://school-collection.edu.ru/catalog/rubr/4dc8092d-
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Mexannueckue
BOJIHBL. 3BYK
(8 1)

CaoiicTBa
MEXaHUYECKUX BOJIH.
JlmvHa BOJIHBL.
MexaHuvecKkre BOIHBI
B TBEPJOM TeEJIE,
CEHCMUYECKHUE BOJIHBI.
3ByK. ['poMKOCTbH 3BYyKa
Y BBICOTA TOHA.
OtpaxeHue 3ByKa.
Wnopassyk u

YJIBTPa3ByK

OOGHapy>KeHHEe U aHAJIU3 BOJHOBBIX SIBJICHUI B
OKPYXKAaroIIeM MHUpe.

Hab6nronenue pacnpocTpaHeHus: TPOI0IbHBIX
Y TIONIEPEYHBIX BOJIH (Ha MOJEIN) U
oOHapyKeHNE aHAJIOTUYHBIX BUJIOB BOJH B
npupoe (3ByK, BOASHBIE BOJHBI).
BerurciieHue UTMHBI BOJHBI H CKOPOCTH
pacmpocTpaHeHHs 3BYKOBBIX BOJH.
DKCIIepUMEHTATLHOE OTPE/IeNICHIE TPaHHI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
HaGmroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT
9acTOTHI (B TOM YHCIIE C UCIIOJIb30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

http://school-collection.edu.ru/catalog/rubr/4dc8092d-
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Habnronenue u 00bsiICHEHUE SIBICHUS
aKyCTHYECKOI'0 Pe30HaHCca.

AHanau3 OpUrHHAIBHOTO TEKCTA,
MOCBSIIEHHOTO UCIOIb30BAHHIO 3BYKa (MK
yJIbTPa3BYKa) B TEXHUKE (IXOJIOKAIHA,
yJIBTPa3BYK B MEIUIIMHE U Jp.); BHITOJIHEHUE
3aJJaHUH 110 TEKCTY (CMBICIOBOE UTEHHUE)

Pazgen 10. DiieKTpoOMarHuTHOE MOJIE M JICKTPOMArHUTHBIE BOJIHHI (8 )

DIIEKTPOMarHuTHOE
oJIe U
JIEKTPOMATrHUTHBIC
BOJIHBI (6 1)

DIIEKTPOMarHUTHOE
ToJIE.
DNEeKTpOMarHuTHHIC
BOJIHEL.

CaoiicTBa
3JIEKTPOMAarHUTHBIX
pousH. IlIkama
3JIEKTPOMAarHUTHBIX
BosH. Mcrmonn3oBaHue
3JIEKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM
CBSI3H.
DneKTpoMarHuTHas
MpUpPOJa CBETA.
CxopocThb cBeTa.
BonnoBele cBOMCTBA
cBeTa

[TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIINX
B3aUMOCBSI3b JICKTPUYECKOTO K MATHUTHOTO
IIOJICH.

DKCIIEpUMEHTAbHOE H3YYCHUE CBONCTB
AIIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C
MTOMOIIIbI0 MOOHMIIBHOTO TeehoHa).

AHaIM3 PeHTTCHOBCKMX CHUMKOB
YeJI0BEYECKOr0 OpraHu3Ma.

AHaIIN3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHHS
AJIEKTPOMArHUTHOTO M3JTyUEHHsI B IPUPO/IC:
JKUBBIEC OPTaHU3MBI, H3ITy4eHHsI HEOECHBIX TEI
(CMBICIIOBOE YTEHHE).

Pacnio3naBaHue 1 aHaIu3 pa3andHbIX
NPUMEHEHHH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE.

Pemenue 3aa4 ¢ ucnonb3oBaHueM Gopmy
JUTSE CKOPOCTH JIEKTPOMAarHUTHBIX BOJH,
JUIMHBI BOJIHBI ¥ YaCTOTHI CBETA

http://school-collection.edu.ru/catalog/rubr/4dc8092d-
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Paznen 11. CetoBble siBienust (15 u)

3aKOHEI
pacnpocTpaHeHUs
cgeta (6 4)

HcTounuku ceera.
JIydeBas mojzens cBera.
IIpsimonuHeiiHOE
pacrpocTpaHeHHe
cBeTa. 3aTMEHUS
Connua u JIyHsl.
OtpakeHue cBera.
ITmockoe 3epkalio.

HaGnroneHue onbITOB, AEMOHCTPUPYIONIUX
SBJIEHUE MPSAMOJIMHEWHOTO PaCIpOCTpaHEHUS
cBeTa (BOSHMKHOBEHME TEHU U MOJIyTEHH ), U UX
MHTEPIIPETALNS C UCTIOIb30BAaHUEM MOHATHUS
CBETOBOTIO JyyYa.

OOBsiCHEHHE U MOJIETMPOBAHUE COJIHEYHOTO U
JYHHOTO 3aTMEHMI.

HccnenoBaHue 3aBUCUMOCTH yIila OTPaKEHUSI
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3aKOH OTpaXEHUs
CBeTa.
IIpenomienue ceera.
3aKOH MPEIOMIICHUS
CBETa.

[TonHoe BHyTpeHHEE
OTpakKeHHE CBETA.
Hcnonb3oBanue
BHYTPEHHETO
OTpaXKeHHUsI B
ONTHYECKUX
CBETOBOJIAX

CBETOBOTO JIy4a OT yIJjia MaJcHHS.
W3yyeHune CBOWCTB U300paKEHHUS B IIIOCKOM
3epkaie. HaOmronenre u 00bsICHEHHE OTIBITOB
10 TIOJTyYSHHIO H300paKEHHUI B BOTHYTOM H
BBINTYKJIOM 3epkajnax. HaGmonenue u
00BSICHEHHUE OTBITOB IO MPETIOMIICHUIO CBETa Ha
T'paHULC PA3JIMIHBIX CPCA, B TOM YHCJIC OIIBITOB
C MOJIHBIM BHYTPEHHHUM OTPaKECHHEM.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI
OT yIJia MaJIcHHsI CBETOBOT'O JIy4a Ha IPaHHUIIe
«BO3/IyX—CTEKJION.

Pacrio3HaBaHue ABICHUI OTPaXKECHUS U
HPEJIOMJICHHUS CBETA B TIOBCETHEBHOM KH3HU.
AHanu3 1 00bSCHEHHUE SBJICHUS ONTHYECKOTO
MHpaKa.

Perienre 3a/1a4 ¢ UCMOJIb30BAaHUEM 3aKOHOB
OTPAXKCHUSA U IMPECJIOMIICHUA CBCTA

JInH3EI 1 JIuH3a, X0 nyudei B [Tomrydenue n300pakeHuii ¢ TOMOIIbIO
ONTHYECKHUE nuH3e. OnTuueckas coOMparoIIei U pacCEeUBAIOIICH JINH3.
npubopsl (6 1) cucrema. Omnpenenenne GOKyCHOTO PacCTOSHUS U
OnTuueckue NpudOpHI: | ONTUYECKOM CUITbI COOMpArOIIeH JTMH3BI.
doroanmapar, AHanu3 ycTpoicTBa ¥ MPUHILINIA IEHCTBUS
MHUKPOCKOII HEKOTOPBIX ONTUYECKUX MTPUOOPOB:
u Teneckomn. 'na3 kak dboroanmapara, MUKPOCKOTIa, TEJIECKOIa
ONITHYECKasi CUCTEMA. (MC — 6uosnorusi, acCTpOHOMHS ).
bnuzopykocTs AHanu3 SBICHUI OJIM30PYKOCTH U
JATbHO30PKOCTh JATbHO30PKOCTH, IPUHITUTIA JICHCTBUS OYKOB
Pasnosxxenue 6emoro (MC — Guomnorusi)
CBETa B CIIEKT
Paznoxenue Paznoxenue 6emnoro Habmroienue no pasznoxeHuro 6e1oro cBera B

0eJioro ceera B
cnektp (3 u)

cBeTa
B ceKTp. OmnbITHI
Hriotona. Crnoxenue

CIICKTPAJIbHBIX LIBETOB.

Hucnepcusi cera

criektp. Habmrogenue u 00bsicHeHHE OTBITOB 10
MOJTyYEHHUI0 OEJIOTO CBETA MPU CIIOKEHUU CBETa
Pa3HBIX OBETOB.

[TpoBeneHmne u 00BICHEHUE OIBITOB IO
BOCITPHUATHUIO IBETA TPECAMETOB IIPU UX




HaOJIOICHNH Yepe3 BETOBbIE (DUIBTPHI
(LIBETHBIE OYKH)

Pasnen 12. KBanroBsle siBienus (17 1)

Ucnyckanue u
HOTJIOUIEHUE CBETA
aTomMoM (4 1)

Omneiter Pesepdopna u
IUIaHETapHasi MOJEIIb
atoma. Mozens atoma
bopa. Ucnyckanue u
MOTJIOIIEHHE CBETA
aroMoM. KBaHTBI.
JIuneliuaTeie CIEKTPbI

O6cyxaenue nenu onsiToB Pezepdopaa mno
MCCJIEIOBAHUIO ATOMOB, BBIJIBDKEHHE TUIIOTES O
BO3MOXKHBIX PE3yJIbTaTaX OMBITOB B
3aBHCHUMOCTH OT IIPEIO0IaraéMoro CTpOEHHUs
aTOMOB, (OpMYJIMPOBAHKE BHIBOJIOB U3
PE3yJIbTaTOB OIBITOB.

OO6cyxeHre MPOTUBOPEUHil ITaHETaPHOM
MOJIETIN aToMa

¥ OCHOBaHUM 1715 rurnote3sl bopa o
CTaIlMOHAPHBIX OpPOUTAX IIEKTPOHOB.
HabmntoieHue CriomHbIX U JIMHEHYaThIX
CIIEKTPOB M3JIYYCHHS PA3JTMYHBIX BEIIECTB.
OO0ObsicHeHHE TMHEWYATBIX CIIEKTPOB H3ITYUYCHHUSI

http://school-
collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
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Crpoenue
aTOMHOTO sijipa
(6 9)

PaanoakTBHOCTB.
Anbda, 6eTa u raMmma
U3ITY9YCHUSI.
CrtpoeHne aTOMHOTO
anpa. Hyknonnas

MOZCIIb aTOMHOI'O AApa.

N3oTomsl.
PannoaktuBHBIE
npeBpaienus. [lepuon
nojypacnaza.
JencTBus
PaAOAKTUBHBIX
W3JIyYECHHI Ha )KUBbBIE
OpraHu3Mbl

OO0cy>x1eHrE BO3MOXKHBIX TUIIOTE3 O MOJEIISAX
cTpoeHus sapa. OnpezneneHue coctana saep 1no
3aJJaHHBIM MACCOBBIM U 3apsJOBBIM YHCIIaM U
IO MTOJIOXKEHUIO B IEPUOJIUYECKON CUCTEME
aneMeHToB (MC — xumus).

AHaJIu3 U3MEHEHMs COocTaBa Jipa U ero
MIOJIO’KEHHUS B IEPUOJUUECKOMN CHCTEME ITPU
paauoaktuBHOCTH (MC — Xumus).
HccnenoBanue TpeKOB a-4aCTHIL I10 TOTOBBIM
dororpadusm. OOHapykeHUe U U3MEpEeHHe
pasnalnroHHOro (hoHa ¢ MOMOUIBIO JO3UMETPA,
OLIEHKA €r0 HHTEHCUBHOCTH.

Anann3 OMOJIOTHYECKHX H3MEHEHUH,
MPOUCXOJIAIINX MO/ ACHCTBUEM
pannoakTuBHbIX U3nydeHuit (MC — Ouomnorus).
Hcnonb30BaHue painOaKTUBHBIX U3Ty4YEHU B
meauuuae (MC — 6uonorusi)

SAnepHble peakuu
(749)

SlnepHble peakuuu.
3aKOHbI COXpaHEHUs

Penienue 3aga4 ¢ MCII0JIb30BAHUEM 3aKOHOB
COXPAHCHUA MACCOBBIX M 3apAJ0BBIX YKMCCII HA
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3apsiIOBOTO U
MAacCOBOT'0O YHCEJl.
DHeprusi CBI3u
aTOMHBIX siziep. CBs3b
MacChl U SHEPTUH.
Peaxknuu cunresa u
JIeTICHUS SIIED.
Hcrounuku sHEpTUH
Connna u 3BE37.
SnepHast SHepreTHKa

OIIPEJIETICHUE PE3YJILTATOB SJIEPHBIX PEAKLINN;
AQHaJIN3 BO3MOYKHOCTH WJIM HEBO3MOXXHOCTH
SJIEPHOU pEaKLHH.

OneHka PHEpruM CBS3U SAAEP C UCIOJIB30BAHUEM
dbopmybl DiHIITEHHA.

OO6cyxeHHe NepCleKTHB UCII0Ib30BaHUs
YIIPaBJISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
OO6cyxeHHne IPEUMYLIECTB U KOJIOIHYECKHX
po0JieM, CBSA3aHHBIX C SAEPHOM SHEPreTUKON
(MC — skonorusi)

[ToBTOpUTENHEHO-0000 AR MOTYJTB (9 U

CucremaTtu3zanus u
00o0mIeHne
PEIMETHOTO
COJIepKaHUs U
OTIbITa
NeSITeIbHOCTH,
pUOOPETEHHOTO
P H3YYCHUH
BCEro Kypca
buznku

O060061IEHNE
COJIEpKaHUS KaXKJI0TO
U3 OCHOBHBIX Pa3zesioB
Kypca pU3MKu:
MEXaHUYECKUE,
TEIJIOBBIE,
JIEKTPOMArHUTHBIE,
KBAaHTOBBIC SIBJICHHUS.
Hayunsb1ii MeTox
MO3HAHUSI U €TO
peanu3auus B
bu3IIeCKuX
UCCIIEI0BAHUSX.
CBs13b (DU3UKH U
COBPEMEHHBIX
TEXHOJIOTHil B 00s1acTH
nepeaadu
uH(popMaluuy,
SHEPreTHUKE,
TPaHCIIOPTE

Brinonnenune yueOHbIX 3aaHui, TpeOyrOmuX
JIEMOHCTpAL1 KOMIIETEHTHOCTEH,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTh: IPUMEHEHUS OJTyUYEHHBIX
3HaHUH U1 HAyYHOTO 00BACHEHUsI (PU3NYECKUX
SABJICHUM B OKPY KaIOLIEH IPUPOJE U
IIOBCEIHEBHOM JKHU3HM, A TAKXKE BBIABICHUS
(u3NYECKUX OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTUI; IPUMEHEHUS OCBOCHHBIX
AKCIEPUMEHTAJIbHBIX YMEHUH 115
uccieoBaHusl (pU3NYeCKUX SBICHUH, B TOM
YHCIIe AJI IPOBEPKU TMIIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a7a4, B TOM 4YHCIIE
IpEeroiararoliuX HCIOIb30BaHNE PU3UIECKOM
MOJIEJM U OCHOBAHHBIX Ha COJEPKAaHUU
Pa3IMYHBIX Pa3/eNoB Kypca (GU3MKH.
BrinonHenue u 3amuTa rpyninoBbIX WK
VHAVBUAYaAJIbHBIX IPOEKTOB, CBS3aHHBIX C
coJiep’kaHueM Kypca GU3HKU
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