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CocraBinieHa B cOoTBeTCTBUU ¢ DeepanbHOi pabodeit mporpaMMoil OCHOBHOTO OOIIIETO
oOpazoBaHus 1o yueOHomy npeamery «Dusuka» st 5-9 xiaccoB 06pa3oBaTeNbHBIX

OpraHu3aIun.



Padoyas nporpamma no yueoOHomy npeamery «Pusnuka»

PabGouas mporpamma mno yueOHomy mnpeamery «®Dusmuka» (0a30BbII  ypOBEHD)
(mpenmeTtHass o6nacTh «EcTecTBeHHO-Hay4Hble TpPEIMETH») BKIOYAET TMOSCHUTEIbHYIO
3aIUCKY, COJIEpKaHNE O0YUCHHS, TUIAHUPYEMbIE Pe3YIIbTaThl OCBOSHHSI TPOTPAMMBI TI0 (PU3UKE U
U JIONOJHEHA OOUIMM TeMaTHYECKUM IUIAHUPOBAHHUEM B LIEJISIX MPHUBEJICHHS CTPYKTYphI paboueit
porpaMMsl B cootBeTcTBHE ¢ TpeboBanuem ®I'OC O0O0.

Pabouas mporpaMma cocTaBieHa Ha OCHOBE (enepanbHOl paboueil mporpaMMel 1O
(buszmke 6a30BOTO YPOBHSI.

IMosicHUuTEIbHASA 3aNIMCKA

[Mporpamma 1o ¢Qu3MKe Ha ypOBHE OCHOBHOTO 0OmIero 0Opa30BaHHUS COCTaBJICHA Ha
OCHOBE TOJOXEHUH W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammel, mpeactaBieHHbIx B DOI'OC OO0, a Takke ¢ ydérom
(denepanpHOl pabouell mporpaMMbl BOCIHUTaHHMS M KOHLENIMM TpenofaBaHus y4eOHOro
npeameta « Pru3ukay.

Conepxxanue  mporpamMmbl 1o (U3MKE  HampaBlIeHO  Ha  (opMuUpOBaHHE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAlOMIMXCS W OpPTaHW3alWi0 W3Y4YeHUs (U3WKA Ha
NesITeIbHOCTHOM ocHOBe. B mporpamMme mo (u3MKe YUYUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO
npeamera B peanmm3anuu  TpedoBanuii PI'OC OOO K T1UIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4YeHHs, a  TakkKe  MEXIpPEIMETHble  CBS3U
€CTECTBEHHO-HAYUHBIX YYCOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 0Opa30BaHMUSI.

[Iporpamma mo ¢u3Mke ycTaHaBIMBAET pacHpeiesieHHe yu4eOHOro Marepuana Mo rojam
oOydenust (o Kiaccam), TpeajgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YUYCHUS TEM,
OCHOBAHHYI0 Ha JIOTUKE pa3BUTUS TPEAMETHOIO COJEpKaHUA M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIINXCS.

[Iporpamma no ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOJMYECKON MOMOIIH YUUTEIIO
B CO3/1aHUU pabouel mporpaMMel 110 y4eOHOMY ITpEIMETY.

dusnKa ABISIETCS CUCTEMOOOPA3YIOIINM Ul €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEAMETOB,
MIOCKOJIBKY (pr3MUecKre 3aKOHBI JIeKaT B OCHOBE INPOLECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMueil 1 Gu3NUecKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, TPEAOCTABISET HambOosiee SICHbIE 00pas3ibl NPUMEHEHHsS HAyYHOTO METOoJa
MIO3HAHUS, TO €CTh CII0CO0a MOTyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna U3 TVIaBHBIX 3a7a4 (PU3MUECKOro 0O0pa3oBaHUsI B CTPYKType oOiiero odpasoBaHUs
COCTOUT B (POPMHUPOBAHMM €CTECTBEHHO-HAyYHOH TIpaMOTHOCTM W HHTEpeca K Hayke Yy
oOyyJaronuxcs.

N3yuenune ¢u3nkn Ha yriyOJaEHHOM YpOBHE NpEAINoJaraeT OBJIaJeHHE CIEAYIOIIMMU
KOMITETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYO TPAMOTHOCTB:

HAYYHO OOBSCHATH SIBJICHUSI,

OILIEHUBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIICIOBAHNS;

MHTEPIPETUPOBATh JaHHBIE M HCIOJB30BaTh HAay4YHBIE J0Ka3aTe€IbCTBA ISl MONYYECHUS
BBIBOZIOB).

[lenn u3yueHuss (pU3MKK Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS OIpeAeTeHbl B
KOHIICTIIIUH TpenoaBanus y4eOHoro mpeamera «Dusnka» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickoit @eaeparum, pean3yomux OCHOBHBIE 00I1Ie00pa30BaTENbHbBIE TPOTPAMMBI.

Henn usyuenus pusuku:

npuoOpeTeHne UHTepeca U CTPEeMJICHHs 00YJaroIMXCsl K HAyYHOMY M3yYEHHUIO MPHUPOJIBI,
pa3BUTHE WX WHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAyYHOM METOJA€ TMO3HaHUS ©  (opmHpoBaHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY KAIOIINM SIBIICHHSM;

dbopMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa H3yUYeHUsS OCHOB CTPOCHHUSA
MaTepuu ¥ QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe MpeACTaBICHUN O pPoiau (U3MKH AN Pa3BUTUS APYTUX ECTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHIA;



pa3sBUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOM
NEeSTeNIbHOCTH, CBSI3aHHOW C (U3MKOM, NOJArOTOBKAa K JajbHEilleMy oOOyd4eHHI0O B 3TOM
HaIpPaBJICHUU.

HocTmwkenne HTUX Tee mporpamMmbel 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs 00ecreunBaeTCs PeIICHUEM CIICAYIONINX 3a/1a4:

npuoOpeTeHne 3HaHUN O AMCKPETHOM CTPOEHHM BEIIECTBA, O MEXAHWYECKUX, TEIJIOBBIX,
JEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHrne YMEHUI OMUCHIBAaTh U OOBACHATh (PU3NYECKUE SBJIECHHUS C MCIOIb30BAaHUEM
NIOJTyYEHHBIX 3HAHUI;

OCBOCHME METOJIOB pEHIEHUs MPOCTEUIINX pPAcUYETHBIX 3aJa4 C HCIOJb30BaHUEM
(u3nUYecKux Moiesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]a4;

pa3BUTHE YMEHMI HaOJIOaTh MPUPOJIHBIE SIBICHUS U BBINOJIHATH OIBITHI, JAOOpaTOpPHbIE
paboThI U HKCIIEpUMEHTANIBHBIE UCCIIE0BAHMS C UCTIOIb30BAaHUEM N3MEPUTENIBHBIX TPHOOPOB;

ocBoeHHE MNpUEMOB paboTel ¢ HHPOpMaIer (U3NUECKOro CcoAepKaHus, BKIIOYAs
UHQOPMALIMIO O COBPEMEHHBIX IOCTIKEHHSX (DU3MKM, aHAIN3 M KPUTHYECKOE OLICHUBAHUE
nH(popMaLuu;

3HaKOMCTBO €O cdepaMu MpodecCUOHATBHON JEeSTEIbHOCTH, CBSI3aHHBIMHU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3NMUECKON HAYKH.

[Ipennaraemplii B mporpamme mno (u3Muke NepedyeHb JabopaTOpPHBIX pPabOT U OMBITOB
ABJISIETCS. PEKOME0OBATEIbHBIM, YUUTENb J€TIaeT BHIOOP MPH MPOBEIECHUU J1aOOPaTOPHBIX padboT
U ONBITOB ¢ y4yé€TOM  HUHAMBHUIYAIbHBIX  OCOOCHHOCTEH  OOyyaromMxcs,  CIUCKa
JKCIEPUMEHTAIBHBIX 3aJaHU, IPEeAIaraéMblX B paMKaX OCHOBHOIO T'OCYJIapCTBEHHOI'O
9K3aMeHa 1o (pusmke.

Conep:xanue o0ydyeHnus B 7 Kjiacce

Pu3uka 1 e€ poJib B NO3HAHMH OKPYKaIOIIero MUpa.

®usnka — Hayka o npupoze. fABneHus npuponasl. GuUsndeckrue SABICHUA: MEXaHUYECKHUE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnyeckue BeauuuHbL. M3Mepenue ¢usnyeckux BenuuuH. Pusznyeckue MpUOOPHI.
[TorpemHocTe n3MepeHuit MexxayHapoaHasi CUCTEMa €AUMHULL.

Kak ¢u3uka u gpyrue ecrtecTBEHHbIE HAyKH H3ydyaroT NMpHUponay. EcTecTBeHHO-Hay4yHBIH
METO/ TMO3HaHWA: HaONIo/eHHe, MOCTAaHOBKA HAy4YHOTO BOIIPOCA, BBIIBUKEHHE THUIOTES,
9KCIIEPUMEHT [0 TMPOBEpKE TUIoTe3, O0O0bsicHeHue HalOmogaemoro spiaeHus. OmnucaHue
(U3NYECKUX SIBICHUH C TOMOIIBIO MOJETEH.

JdemoncTpanuu.

MexaHn4eckue, TEII0BbIe, IEKTPUIECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

dusnueckue NpubOpPsl U TpoLeaypa HPSIMbIX HM3MEPEHMH aHaJIOroBBIM M IU(PPOBBIM
npudopoMm.

JlabopaTopHbie padoThl U ONBITHI.

Omnpenenenue HeHbl JeJIEeHUs KAkl K3MEPUTEIBLHOTO MPUoOOpa.

N3mepeHne pacCTOsIHUN.

Nsmepenune o0bEMa KUAKOCTH U TBEPAOTO TENA.

Omnpenenenne pa3sMepoB MaJbIX TEl.

H3mepenne TemmepaTypbl IpU IOMOIIM SKMJIKOCTHOIO TEpPMOMETpa M  JaT4uKa
TEMIEPATYPHI.

[IpoBenenue wuccienoBaHus 10 TNPOBEPKE THUIIOTE3bl: JAIBHOCTh IIOJETA IIApUKAa,
MYUIEHHOTO0 FOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

[IepBoHayanbHBIE CBEIEHUS O CTPOCHHUH BEILIECTBA.

CrpoeHne BemiecTBa: aToMbl W MOJIEKYJBI, HMX pa3Mepbl. OIBITBI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOEHUE BEILECTBA.



JIBuxenue uactul BeniecTBa. CBA3b CKOPOCTH JBMXKEHMSI 4YacCTUL[ C TEMIIEPATypoH.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBUe dYacTHI] BEMIECTBA: MPHUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, IKHUIKOCTEH M TBEPIBIX
(KpucTayuIMYecKnx) Tel. B3auMocBA3b MEXAy CBOMCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCoOeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI.

JdemoncTpanmnm.

Habmonenne OpOoyHOBCKOTO JBHKEHHUSL.

Habmonenue quddysnm.

Habmionenue siBneHUH, OOBACHSIOMMUXCSA TNPUTSHKEHUEM WM OTTAJKUBAHUEM YaCTHIL
BEIIECTBA.

JlabopaTopHbie padoThI U ONBITHI.

OrneHka 1MaMeTpa aToMa METOJIOM PsIIOB (C UCTOIb30BaHuEM (poTorpaduwii).

OnbIThl IO HAOTIOIEHHUIO TEIIIOBOTO PACIIMPEHHS ra30B.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Mexanuueckoe nBWKeHUE. PaBHOMepHOe U HeEpaBHOMEpHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JBHUKEHHUH. Pacdy€r myTH U BpeMEeHH IBUKEHUSI.

SBneHue wuHepuMM. 3aKOH HHEpUMM. B3aumoneicTBHE Ten Kak NPUYMHA W3MEHEHUs
CKOpOCTH JBMXEHHs Ted. Macca kak mepa MHepTHocTu Tena. [lmoTHocTh BemiectBa. CBs3b
IUIOTHOCTHU C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BelleCTBa.

Cuna xak xapakTepucTuka B3aumojnencTBus Ten. Cuna ympyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ NOMOIIBIO JUHAMOMETpa. SIBieHue TAroreHus u cuia Tspkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CnokeHue cui, HaIpaBJIEHHBIX I10
olHO npsimoil. PaBHozelcTByromas cuil. Cunna TpeHus. TpeHHne CKOJIBKEHUS U TPEHUE MOKOS.
Tpenue B IpUpoe U TEXHUKE.

JlemoHCcTpanuu.

Habmonenne MmexaHn4eckoro JIBUKEHUS Teja.

N3mepenue ckopocTH MPSIMOIMHENHOTO ABH)KEHUS.

Habmronenue siBieHust HHEPIIUU.

HabmioneHne u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnoxeHue cwuil, HalpaBJICHHbIX 110 OJHON MPSIMOM.

JlaGopaTopHbie paOOThI U OTBITHI.

OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO JABMJKEHHs (IIApUKa B SKUAKOCTH, MOJIENH
AJIEKTPUUYECKOTO aBTOMOOUJISL U TaK Jlajee).

OmnpeneneHue cpeiHell CKOPOCTH CKOJBbKEHHs Opycka WIM IIapuka [0 HAaKJIOHHOU
IUIOCKOCTH.

Ornpezenenne MmI0THOCTU TBEPAOTO Tea.

OnbITH, JEMOHCTPUPYIOMIAE 3aBUCHMOCTh DPACTSHKCHUS (IeOopManuu) MPYKUHBI OT
MPUIOKEHHOUN CHJIBI.

OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJBKEHUS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCSI TOBEPXHOCTEH.

JlaByeHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Jasnenue. CiocoObl yMEHBIIICHUS U YBEIHUEHUS JaBieHus. [laBneHue ra3za. 3aBUCUMOCTb
JaBJIeHUs Tra3a oT o0béMa, Temnepatypsl. [lepenaua naBnenus TBEPABIMU TEIAMH, KHUIAKOCTIMU
u razamu. 3akoH Ilackans. ITHeBMaTnueckue MamuHbl. 3aBUCUMOCTh JABJICHUS >KHJIKOCTH OT
rmyOunbl.  ['mapocratmueckuii  mapagokc. CooOmarommecsi  cocynabl. ['mmpaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emmu u armocepHoe maBieHue. [IpUYMHBI CyIIECTBOBAHUS BO3MYIIHOM
obonoukn 3emnu. OmbiT Toppuuemnu. M3mepenue atmochepHOro naBieHUs. 3aBUCHUMOCTD



atMoc(epHOro MJaBiieHHs OT BBICOTHI HaJ ypoBHeM wMops. [Ipubopbl mist u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuparomas (apXxrumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxominaBanue.

JdemoncTpanuu.

3aBUCHUMOCTH JAaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaua naBneHUs KUJKOCTHIO U Ta30M.

Coo0mmaronmecs: CoCy/bl.

I'mppasnuueckuii pecc.

[IposiBneHue necTBUsi aTMOCHEPHOTO TaBIICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIICH CHUJIBI OT 00BhEMA MOTPYKEHHOM YacTH TeNa U MJIOTHOCTH
KUKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUITBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TEN: TUIABAaHUE WIW MOTPYKEHHUE TE B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH TeNa U KUJKOCTH.

JlaGopaTopHbie padoThI M ONBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT O00bEMa MOTPYKEHHOW B KUIKOCTH
YacTH TeJa.

OrnpezeneHne BbITAJIKUBAIOLIEH CUIIbL, ACHCTBYIOLIEH HA TENO, MOTPYKEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT
Macchl Tena.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJKHUBAIOIIEH CUJIbI, AEMCTBYIOLIECH Ha TENO
B )KHJIKOCTH, OT 00bEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TEJA U OT IUIOTHOCTHU KHUJIKOCTH.

KoHcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKHM W OIpENeNIeHHe €€
IPy30I0AbEMHOCTH.

Pabota u MomiHOCTB. DHeprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: phIuar, 6JI0K, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecHs phIyara.
[Ipumenenne mpaBuiia paBHOBECHs pblyara K OJOKy. «305I0TO€ TPaBUIO» MEXAHUKH.
Koadpdumment mnonesnoro peiictBus (mamee — KIIJ) mpocteix mexanusmon. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunveckass sHeprus. KunHernueckas W mnoTeHUuuMalibHast sHeprud. lIpeBpanienue
OJIHOTO BHJIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAaHEHHUS SHEPTHUHU B MEXAHUKE.

Jdemoncrpanuu.

IIpumMepbI NPOCTHIX MEXaHU3MOB.

JlabopaTopHbie padoThI M ONBITHI.

Onpenenenne paOOTbl CHJIBI  TPEHUS TMPU PABHOMEPHOM JBM)KEHMHM Tela IO
TOPU30HTAILHOU MOBEPXHOCTH.

HccnenoBanue yciaoBuid paBHOBECHS pblyara.

N3mepenne KII/] HakTOHHOM MIIOCKOCTH.

N3yuenue 3aKoHa cOXpaHEHUsI MEXaHUUECKON SHEPTUH.

Conep:xanue o0ydyenus B 8 Kiacce

TenoBble sBJICHUS.

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKON TEOPUHU CTPOEHMsI BeliecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OmnbITbl, NOATBEPKIAAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH.

Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUI BelecTBa. Kpuctaminueckue u
amop¢Hsie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUIKOCTSH M TBEPABIX T HA OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. (CMmauMBaHWE M KalWUISIpHbIE siBJIeHUA. TemioBoe
paciIupeHHe U cxKaTue.



Temneparypa. CBsA3b TeMmepaTrypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHUS YaCTHILI.
Buytpennsss osHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH »SHEpruu: Tervionepenada u
coBeplrieHre paboThl. BUIbl Teruonepeaun: TerIonpoOBOAHOCTh, KOHBEKITUS, H3ITyYCHHE.

KonnuecTBo TemnoTel. YienbHas TEIJIOEMKOCTh BellecTBa. TemIooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [lnmaBneHue u OTBEpIeBaHHE KPUCTAIITHYECKHX
BEIIECTB. YJENbHas TerioTa IaBieHus. llapooOpa3oBanme u koHueHcanwms. Hcmapenue.
Kunenne. YnenpHas TermioTa mnapooOpa3oBaHUS. 3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeIbHAs TEIJIOTa CTOPAHUS.

[Mpunnumner padoTsl TeroBbix apurateneid KIIJ[ temmooro nBuratens. TeroBbie
JIBUTATENIN U 3aIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOLECCaX.

JdemoHncTpanmuu.

Habmronenne 6poyHOBCKOTO IBHIKEHUSI.

Habmonenue quddysnm.

Habmronenue sBiaeHU cMauuBaHMs ¥ KAMWUISIPHBIX SBICHUIA.

Habmronenue TennoBoro paciupeHust Ted.

W3meneHue qaBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpPEeBaHUU WIIA OXJIaKICHHUH.

[IpaBuna n3MepeHus TeMIepaTyphl.

Buasl Tenonepenaun.

OxJaxieHre Ipy COBepLUICHUH PabOThl.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMH CHIIAMHU.

CpaBHeHuE TEMI0EMKOCTEN pPa3InYHBIX BEILIECTB.

Hab6mronenue kumneHusl.

Hablmronenne mocTossHCTBA TEMIIEPATYPHI MIPH TIABICHHUH.

Moaenu TerIoBbIX ABUraTEIEH.

JlaGopaTopHbie pad0ThI M ONBITHI.

OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OnpIThI 10 BhIpAIIMBAaHUIO KPUCTAIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITHI MO HAOTIOJEHHUIO TETIOBOTO PACIIUPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.

Ornpezenienne aBieHUs BO3AyXa B OaJUTOHE IIMPUIIA.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JaBJICHHS BO3AyXa OT €ro o0néMa H
HarpeBaHUs WIH OXJIAKICHUSI.

[IpoBepka THUIOTE3bl JIMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJOWMKA IKHIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphI.

Hab6nronenne u3MeHeHHs BHYTpEHHEH SHEpPruu Tela B pe3ylbTaTe TeIulonepenadyu u
paboThl BHEIITHUX CHIL.

HccnenoBaHue sBlIeHUS TEINIOOOMEHA MPU CMEIIMBAHUN XOJOJHOU U TOpsiueld BOMBIL.

OmnpeneneHne KOIUYECTBA TEIUIOTHI, MMOJYYEHHOTO BOJON IpPU TEIIO0OMEHE ¢ HarpeThiM
METaJUIMYECKUM IIUIHHIPOM.

Omnpenenenue yeabHON TEIUIOEMKOCTH BEILIECTBA.

HccnepoBanue npouecca uCrapeHusl.

OmnpeneneHne OTHOCUTENBHOMN BIaXHOCTH BO3yXa.

Ornpenenenne yAelnbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

DJleKTpUYeCKHEe U MATHUTHBbIE SIBJICHUS.

Onektpusanus Ten. JIBa poja 3JEeKTpUYECKHX 3apsAloB. B3aummonencTBue 3apsiKEHHBIX
ten. 3akoH KynmoHa (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBUSA 3apsDKCHHBIX TeJl OT BEIHMYMHBI
3apsA70B U PACCTOSTHUS MEXKY TEIaMH).

Dnektpuyeckoe mosie. Hanpsk€HHOCTh anekTpuyeckoro noss. [IpuHuun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTapHBIA 3jeKTpuueckui 3apsa. CtpoeHue
aroMa. [I[pOBOJTHUKY M TUANEKTPUKU. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsia.

ONEKTpUYECKUH TOK. YCIIOBUS CYyIIECTBOBAHUS JJIEKTPUYECKOrO0 TOKA. VcTOUHMKH
MOCTOSIHHOTO TOKa. JIeHWCTBUS AJIEKTPUYECKOTO0 TOKa (TEMJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIEKTPUYECKHUM TOK B KMJIKOCTSIX U ra3ax.

Onektpuueckas wnenb. Cuma Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTUBIIEHHE
IPOBOJHMKA. YJEIBHOE CONPOTUBJIECHME BellecTBa. 3akoH Owma Uil ydacTKa LEIu.
[TocnenoBarenpHOE M NapAIIENBHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa n MOIIHOCTB 3JEKTPUUECKOro Toka. 3akoH Jlkoyns—JIeHma. DnekTpruuecKkue Henu
Y IOTpeOUTENH IEKTpUUECKOil 3Hepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTtositHHbie MarHuThl. B3aumonelicTBHE NOCTOSHHBIX MArHUTOB. MarnuTHoe Iose.
MarnuTtHoe mojie 3eMiIM B €ro 3HaueHue Uit ku3Hu Ha 3emute. OmbIT Dpcrena. MarHutHoe
10JI€ JIEKTPUUECKOT0 TOKA. I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. J[elicTBHE MarHUTHOTO
MoJis Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTeNb IOCTOSHHOrO ToKa. lcnonb3oBaHue
3JIEKTPOJIBUraTesel B TEXHUUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omnbitet @apazges.  SBneHue  snekTpoMarHuTHoW  wmHAykmmw. [IpaBumo  Jlenma.
Onexrporereparop. CnocoObl MOMYyYEHHS AJIEKTPUUYECKOW HHEPIruu. DIEKTPOCTAHIMH Ha
BO300HOBISIEMBIX HCTOUHHUKAX YHEPTHH.

JdemoncTpanuu.

DeKTpu3aIus Tel.

JIBa poza NEeKTpUYECKUX 3apsI0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEII.

Y CTpoUCTBO U IEHCTBHE AIEKTPOCKONA.

DIIEKTpOCTaTUYECKAsA UHTyKLIHS.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U ANDIIEKTPUKHU.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.

M cToOYHNKH TOCTOSIHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

["a30BbIii pa3ps.

M3MmepeHue cuibl TOKa aMIIEpMETPOM.

H3mepeHne 31eKTpUYECKOro HANpSKEHHsI BOJIbTMETPOM.

PeocraT u Mara3us COnpOTUBIIEHUN.

BzaumopeiicTBre MOCTOSTHHBIX MAarHUTOB.

MonennpoBaHue HEBO3MOKHOCTHU Pa3AEIE€HUs TOJIOCOB MarHuTa.

MonennpoBaHue MAarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.

OmnelT OpcTena.

MarsauTtHoe 1ose Toka. JJIeKTPOMarHur.

JleficTBEe MarHUTHOTO TMOJIS HA IPOBOJIHUK C TOKOM.

DNeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue siIBICHUS JIEKTPOMAarHUTHON UHIYKIIMH.

OneiTel Dapages.

3aBUCHUMOCTD HalpaBiI€HUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKA.

JlabopatopHblie pabOTHI U OTIBITHI.

OnbITH IO HAOTIOIEHUIO STICKTPU3AIIUH TEJT WHAYKIUEH U TIPU COMPUKOCHOBEHUH.

HccnepoBanue neMCTBUS JIEKTPUUECKOTO MOJS HA TPOBOJIHUKY U TUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI ANEKTPUIECKON 1ETH MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHUe CHIIbI TOKA.

W3mepenue u peryiarpoBaHUe HAMPSKEHUS.

HccnepoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYLIETO 4Y€pe3 pPE3UCTOp, OT CONMPOTHBICHUS
pe3ucTopa U HaNpsKEHUsI Ha PE3UCTOpE.



OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COIPOTHBIIEHUS NPOBOJHUKA
OT €ro JJIMHBI, TUTOIIa/Id OTIEPEYHOT0 CEUEHUs U MaTepHaia.

[IpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH INPU MOCIEAOBATEIBHOM COEOUHEHHMH JIBYX
PE3UCTOPOB.

[IpoBepka mpaBmiia 11 CUIIbI TOKA NP MAPAJLIENBHOM COETUHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUYECKOTO TOKA, UITYLIETO Yepe3 PE3UCTOP.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILErO Yepe3 JIAMIOUKy, OT HalpsDKEHUs Ha
HEH.

Onpenenenne KIIJ] narpeBatens.

HccnenoBanne MarHUTHOrO B3aMMOJEHCTBHS IOCTOSIHHBIX MarHUTOB.

N3y4yeHre MarHUTHOTO MOJISl TOCTOSIHHBIX MarHUTOB MIPU UX O0bETMHEHUH U pa3esIeHUH.

HccnenoBanue 1efcTBUSA JIEKTPUUECKOIO TOKAa HA MArHUTHYIO CTPEIIKY.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbI B3aMMOJEWUCTBUS KaTYIIKU C TOKOM H
Mar"ura oT CHJIbl TOKA U HaIpaBJICHUS TOKA B KaTyIIKE.

W3ydeHue neiicTBYUsI MarHUTHOTO IOJIS HA TIPOBOJIHUK C TOKOM.

KonctpynpoBanue u n3yueHue paboThl JIEKTPOABUTaATENs.

N3mepenne KII/] 35ieKTpoaBUraTeIbHOW YCTaHOBKH.

OneITbl 1O HCCIENOBAHUIO SBJICHUS JJIEKTPOMAarHUTHOM WHIYKLUU: HCCIEIOBaHUE
M3MEHEHUH 3HAYeHUs U HAIPaBJICHUS! UHAYKLIIHOHHOTO TOKA.

Conep:xanue o0ydyenus B 9 Kiacce

MexaHnuyeckue siBJICHHS.

Mexannueckoe aBmxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBWKEHHA. PaBHOMEpHOe mpsAMoNMHEHOEe [BHKEeHHE. HepaBHOMepHOE
IpsIMOJIMHENHOE nABMKeHue. CpenHsAs M MIHOBEHHAas CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBHYKCHHH.

Yckopenue. PaBHoyckopeHHOE mpsimoniuHeitHoe aBrkeHne. CBoOoaHoe maaeHue. OnbIThI
lanmnes.

PaBHOMepHOe NBHkKeHHE MO OKpyx)HOCTH. Ilepuon u wacrora obpamieHus. Jlunelnas u
yIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuii 3akoH Herotona. IIpuHuun
CYNEPIIO3HULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cwila TPEHHUS CKOJIBKEHHUS, CHJAa TPEHHS
IIOKOS1, IPYyTHE BUIBI TPEHMUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOIO IaJeHMS.
JBuxenne 1utaner Bokpyr Comnpa. IlepBas kocmmueckas ckopocts. HeBecomocts u
NEPETPY3KH.

PaBHOBecue marepuanbHOI TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBEcHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHus. MomMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Ttena. U3menenne ummynbca. Mmmnynbsc cuibl. 3aKOH COXpaHEHMs] MMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckass pabora ¥ MouIHOCTh. PaboTa cui TsxkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu u pabothl. [loTeHUManbHas SHEpPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIM.
[TorenumanpHas 3Heprus c:xaro npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
9HEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUU.

JdemoncTpanuu.

HabmoneHne MexaHMYecKoro ABMXKEHHSI TeJla OTHOCUTENIBHO Pa3HbIX TNl OTCUETA.

CpaBHeHue myTel U TPaeKTOPUN JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX
TeJI OTCYETA.

H3mepenune ckopocTr U yCKOPEHHMSI IPSMOJINHENHOTO JBUKEHUS.



HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUYKEHUSI.

Habmroienue nBu>keHus Tesia o OKPYy>KHOCTH.

HabmiogeHne MexaHWYecKMX SBICHHMH, NMPOUCXOAAIIMX B cUcTeMe oTcuéra «Temexka»
pH €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTENIbHO KaOuHeTa (QU3HKH.

3aBUCHMOCTb YCKOPEHMSI T€J1a OT MacChl TeJla ¥ IEUCTBYIOIIEH HAa HETO CHUJIBI.

Habmonenue paBeHcTBa CUIT IPU B3aUMOIEHCTBUU Tell.

W3meneHue Beca Tena nIpyu yCKOPEHHOM JBUKEHHH.

Ilepenada nMIrybca Ipyu B3aWMOJEHCTBHAN TEI.

[IpeobpazoBanus HEPTUU NP B3aUMOACHCTBUH TEJl.

CoxpaHeHne UMITyJIbca MPU HEYIPYroM B3aUMOJEHCTBHUH.

CoxpaHeHue UMIyJIbca MU aOCONIFOTHO YIIPYTOM B3aUMOJEHCTBUY.

Habmonenne peakTHBHOTO ABM)KEHUS.

CoxpaHeHue MEXaHUYEeCKOH HEPTUH MpH CBOOOIHOM Ma/ICHUH.

CoxpaHeHne MEXaHNUECKON YHEPTUH MPH IBUKEHUU TeJia MO/ IeHCTBUEM NPy KUHBI.

JlabopatopHbie pabOTHI U OTIBITHI.

KoncTpynpoBanue Tpakra Jiisi pa3roHa U JajbHeHIIero paBHOMEPHOro JABMKEHUS HIapuKa
WIH TEJIEKKH.

Omnpenenenne cpeaHed CKOPOCTHU CKOJBKEHHUS Opycka WM JBUKEHMS IIapuKa I10
HAKJIOHHOM IUIOCKOCTH.

OnpeneneHue YCKOpPEHHUsS Tejla MpPU PaBHOYCKOPEHHOM JIBJKEHUM IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBIKEHUH 0€3
HayaJbHOU CKOPOCTH.

[TpoBepka rumnoTes3bl: €ciau MpU PaBHOYCKOPEHHOM JABMXKEHHUU 0€3 HayalbHOM CKOPOCTH
IyTU OTHOCATCS KaK psJ HEUETHBIX 4YMCEI, TO COOTBETCTBYIOLIME NPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.

Onpenenenne kodppuimenTa TPEHHU CKOIbKECHHSI.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenne paOOThl CHJIBI TPEHUS TNPU PABHOMEPHOM JBM)KEHMHM Tela IO
TOPU30HTAILHOU MOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YNPYroCTH TMpU MOABEME TIpy3a C HCIOJIb30BAaHUEM
HETOABMYKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuenue 3akoHa cOXpaHEHUs SHEPTUU.

Mexanuyeckue KoJjie0aHus U BOJHBDI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: NEpHOJ, 4acToTa,
aMIMTysna. MarematudecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamienuwe sHeprum Ipu
KOJIE0ATEILHOM JIBHKEHUH.

3aryxaromue koyiebanus. BeiayxneHHble kKoyiebanus. Pesonanc. MexaHudeckne BOJIHEI.
CaoiicTBa MexaHHueCcKUX BOJH. [IpononbHbIe U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHusl. MexaHU4YeCKUe BOJHBI B TBEPIOM TeJIe, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbICOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

JdemoncTpanmum.

Hab6nronenue xonebanuii e moj 1eHCTBUEM CHIIbI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmonenue xosnebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habnronenne BeIHYKI€HHBIX KOeOaHUI U pe3oHaHca.

Pacrnipoctpanenne npogoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIEIH).

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30oHaHC.

JlaGopaTopHble padoThI M ONBITHI.

Omnpenenenue 4acToThl U Mepro/ia KoueOaHUuil MaTeMaTUYECKOr0 MasiTHUKA.



OmnpezaeneHue 4acTOThI U MEPHOAA KoeOaHUH PY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIepro/ia KojieOaHW MOBEIIEHHOTO K HUTH I'py3a OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TepHOJA KOieOaHUN MPYXKUHHOIO MAasTHHKA OT MAacchl

rpysa.
[TpoBepka HE3aBHUCUMOCTH Mepuojia KojaeOaHui rpy3a, MOJBEIHIEHHOTO K HUTH, OT Macchl

rpysa.

OnBbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD MEpHOJIa KoieOaHull Py >KMHHOTO MasiTHUKA OT
MAacchl I'py3a 1 )KECTKOCTH NPYKUHBL.

W3mepenne yckopeHus CBOOOIHOTO MageHHUs.

JIEKTPOMATHUTHOE I10JIe U 3JICKTPOMATHUTHBIC BOJIHBI.

ONEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBAa 3JE€KTPOMArHUTHBIX
BoJH. IlIkana anekTpoMarHuTHBIX BOJH. McIIo/Ib30BaHKE 2JEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BolnHOBBIE CBOMCTBA CBETA.

JdemoncTpanmuu.

CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH.

BoJsiHoBBIE CBOliCTBA cBeTA.

JlabopatopHblie pabOThI U OTIBITHI.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH ¢ TOMOIIbI0 MOOMIIBHOTO Tesie(hoHa.

CBeToBbBIC SIBJICHUS.

JlyueBass Monenb cBera. Mcrounuku cseta. IIlpsMonuHeliHOe pacmpoCTpaHEHUE CBETa.
3armenus Connua u JIynsl. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomiienue cBeta. 3aKoH npesnomieHus cBera. [loaHoe BHyTpeHHEee OTpakeHUE CBeTa.
Hcnonp30Banne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJAX.

JIunza. Xopx myueit B smu3ze. Onrtuyeckas cucreMa ¢oToamnmnapara, MHKpPOCKOINA U
Teneckona. I'a3 kak ontudeckas cuctema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiThl HploToHa. Clio)keHHE CIIEKTPaJIbHBIX LIBETOB.
Hucnepcus csera.

JdemoncTpanuu.

[TpsimonuHEHOE paclIpOCTpaHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n300paXkeHUH B TJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomiienne cBera.

OnTHyeckuil CBETOBOIL.

Xoa nyueil B cobuparoiiei JuH3e.

Xox Jy4eil B paccenBaroLel JIMH3E.

[Tonyuenne nzo0paxxeHuil ¢ TOMOIIBIO JINH3.

[Tpunun neiictBus goroarnmnapata, MUKPOCKOINA U TEJIECKONA.

Mopens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.

[Tomyuenne 6emoro CBETa MpHU CIIOKEHUH CBETAa Pa3HBIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI.

HccnenoBanue 3aBUCUMOCTH yTila OTPaXEHHUsI CBETOBOI'O Jyda OT yIJla aIeHuUs.

N3yueHne xapakTepuCTUK U300pakeHUs MpeaMeTa B IIJIOCKOM 3epKaJie.

HccnenoBanue 3aBUCMMOCTH yrIJla MPEIOMIIEHMsI CBETOBOTO Jyda OT yrjia HaJcHUs Ha
I'PaHUIIE «BO3TYX—CTEKIIOM.

[Toy4enne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenue GOKyCHOIO PacCTOSHUS U ONITUYECKOM CHIIbI cCOOMparOILeii TNH3BI.

OmnBITH IO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnbITBl MO BOCHPHUATUIO I[BETa MPEIMETOB INpPU MX HAOIIOJEHUM 4Yepe3 IIBETOBbIE
GUIBTPHL



KBanTOBbBIC siBJICHUS.

Omnwitel Pe3epdopna u mmanetapuas Mmoaens atoma. Mogens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBaHThl. JInHeHYaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oera- m ramma-usnydeHus. CTpoeHHE AaTOMHOTO sapa.
Hyxnonnas wmopnens aromHoro szapa. HM3oronsl. PaanoaxktuBHble mnpeBpamieHus. llepuon
noJtypacrajia aTOMHBIX sIZIEp.

SnepHble peakiy. 3aKOHBI COXPAaHEHUS 3apsiIOBOT0 U MacCOBOIO YHCEN. DHEPrHsl CBSI3U
aToMHbIX siep. CBsi3b Macchl U SHepruu. Peakuuu cuHTe3a W jAeneHus sanaep. VcTouHuku
sHepruu CoJlHIA U 3BE3 .

Snepnas sHepreTuka. JleiMcTBUS pagMOAKTUBHBIX U3IyUYE€HUN HA )KUBBIE OPTaHU3MBI.

JdemoncTpanuu.

CrieKTphl U3ITy4eHUs U MOTJIOMIEHHUS.

CrieKTphl pa3iauyHbIX Ia3o0B.

CnexTp Bomopoa.

Habmonenue TpekoB B kamepe Buibcona.

PaGora cuéTunka HOHM3UPYIOUINX U3TyUYEHUH.

Peructpanus nznyueHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JlaGopaTopHblie padoThI M ONBITHI.

HabmioneHre crijionHbIX U IMHEHYaThIX CIIEKTPOB U3ITyUYCHHUS.

HccnenoBaHue TPEKOB: H3MEPEHUE OHHEPrUM YacTUIBl 10 TOPMO3HOMY MyTH (II0
¢dororpadusam).

W3mepenne paaroakTUBHOTO (OHA.

IToBTOpHTEILHO-00001AOIINI MOLYTb.

[ToBTOpUTENBHO-0000IIAIOIMI  MOAYJIb NpeJHa3HAYeH Uil CUCTEMaTH3aluu U
0000111eHUS IPEAMETHOTO COJIEPKAHUS U OTbITA JESATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUEHUHU
BCEro Kypca (pu3MKu, a TakkKe Ui MMOATOTOBKH K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY I10
¢bu3uke a1 00y4aromuUXcsl, BBIOPABIIMX 3TOT YYEOHBIN MpeMeET.

[Ipy wW3ydYeHHH [AaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS  BUJBI
NeSITEeIbHOCTH, HAa OCHOBE KOTOPBIX oOOecreyuBaercs JAOCTHKEHME INPEAMETHBIX U
METaNnpeMETHbIX IJIAHUPYEMBIX pe3yJibTaToB 0oOydeHHus, (OpPMUPYETCS €CTECTBEHHO-Hay4dHast
IPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB MCCIEIOBAHUS SBICHUN NPUPOAbI U TEXHUKHU,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINUYECKUE SBJICHMS, NPUMEHSSI IMOJIy4YCHHbIE 3HaHUS,
pelaTh 3a7a4d, B TOM YHCIIE€ KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATIBHO AESATENBHOCTHBIN XapaKkTep AJAaHHOTO MOJYJISI pealu3yeTcs 3a CYET TOro,
YTO 00y4Yaroluecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IpPeJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN pacro3HaBaTh U HAy4YHO OOBSCHATH (PU3HUECKUE SIBICHUS
B OKpY Karolley MpUpOIe U TIOBCETHEBHOM KU3HU;

UCTIOJIB30BaTh HAYYHBIE METOBI UCCIEOBAHUS (DM3UYECKHUX SBICHHA, B TOM YHCIE IS
IIPOBEPKU THIIOTE3 U MOIYUYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBBI HauOOJI€€ BaYKHBIX JTOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalpUMep, IPAKTUYECKOIO MCIIOIb30BaHMsl PA3IMUHBIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
IPEBpALIEHHS U COXPAaHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.

Kaxngas W3 TeM [OaHHOTO MOIYJd BKJIIOYAET HKCIEPUMEHTAJIbHOE HCCIIEIOBaHUE
o0oO1aromiero xapakrepa. MoyJp 3aBepiuaeTcsi IpOBEACHUEM TUATHOCTHUECKON U OLIEHOYHOM
paboThI 32 Kypc OCHOBHOTO OOIIIET0 00pa30BaHus.

Ilnanupyemsble pe3yabTaThl 0CBOeHHUS (pu3uKHU (0230BbIi YPOBEHDb)
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

N3yuenne ¢u3MKHM Ha YpOBHE OCHOBHOTO O0OmIero o00Opa3oBaHMs HANpaBlICHO Ha
JOCTH)KEHHE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.



B pesynbrare wu3ydyeHus (QU3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHA Y

obyyaromerocst OyayT chOpMUPOBAHBI CIEAYIOMNE TUIHOCTHBIE PE3yJIbTATHl B YACTH:
1) maTpuOTHYECKOTO BOCIUTAHUS:

IPOsIBJIEHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (pU3NYecKoit
HAYKHU;

[IEHHOCTHOE OTHOIICHHE K JIOCTHKEHUSIM POCCHICKUX YUEHBIX-(U3UKOB;

2) TpaXTaHCKOTO U JYXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYXKICHHH OOIECTBEHHO-3HAYMMBIX U ITHUECKUX
npo0JieM, CBSI3aHHBIX C MPAKTHYECKUM MIPUMEHEHHUEM JOCTKEHUN (DU3HKHY;

OCO3HAaHWE BAKHOCTH MOPAITBHO-3TUICCKUX MTPUHIIMIIOB B JEATSIIEHOCTH YIEHOTO;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCTIPUATHE ICTETUICCKUX KauecTB (M3MUYECKON HAyKH: €€ TapMOHHYHOTO ITOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTO ITO3HAHUS:

OCO3HAaHHE I[IEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa IMO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENIIEH COCTABIISIIONIEN KYJIbTYpHI,

pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIeI0BATEbCKON ACSITENEHOCTH;

5) bopMuUpOBaHHS KYIBTYPHI 3I0POBbS U AIMOIIUOHATILHOTO OJIArOIOTY M :

OCO3HaHME IIEHHOCTH 0e30MacHOro oOpa3a >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTH IMpaBWJl OE€30IacCHOrO IMOBEACHUS Ha TpPaHCIOpPTE, Ha JOpOrax, cC
INEKTPUYECKUM U TEIJIOBBIM 000pYAOBaHUEM B JOMAIIHHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTh HABBIKA PEQIICKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOTO
JKE TpaBa y Ipyroro 4eloBeKa;

6) Tpy1I0BOTO BOCIIUTAHUS:

7) aKTMBHOE Yy4YacTH€ B pEHICHHH TPAKTUYECKUX 3a7ad (B paMKax CeMbH,
o0pa3oBaTeNbHON OpraHu3aluy, HACEJIEHHOrO IIYHKTa, POJAHOrO Kpasi) TEXHOJOTHYEeCKOH U
COLIMATIbHOW HANIPABIEHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NUECKUX 3HAHUM;

UHTEPEC K MPAKTHICCKOMY M3YUYCHHIO IPOPECCHii, CBSI3aHHBIX ¢ (DU3HUKOI;

8) KOJIOTUYECKOTO BOCITUTAHMUS:

OpUEHTAIWsI HAa TPHUMCHECHWE (QU3WYSCKUX 3HAHWKA JUIS PEIICHUs 3a7ad B 00JacTH
OKpY Karollel cpelibl, TUITAHUPOBAHMSI MOCTYMKOB M OLIEHKH X BO3MOXKHBIX IMOCIEICTBUI IS
OKpYKaroIlei Cpeibl;

OCO3HaHHKeE TT100aTHHOr0 XapaKTepa KOJOTHIYECKUX MPOoOJieM U MyTel UX pelieHus;

9) amanTanyy K U3MEHSIOIIUMCS YCIIOBHUSM COITUATBHON U IIPUPOTHON CPEJIBI:

NOTPEOHOCTh BO B3aWMOJCWUCTBUM TIPH BBINOJHEHWH HCCIEIOBAaHUI M TMPOEKTOB
(hM3HYECKOl HANPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TeIbHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHMHM HOBBIX 3HAHWW, B TOM 4HCIe (DOpPMYIHpOBATH HICH,
MOHSTHS, TUTIOTE3bI O GUBNYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHWE AePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMITETEHTHOCTEH B 001acTH (DU3HKHY;

IUTAHUPOBAHKUE CBOETO Pa3BUTHI B MPUOOPETEHUN HOBBIX (PH3UYECKUX 3HAHUM;

CTpEeMJICHHE aHAJTM3UPOBATh M BHISBISITH B3AUMOCBSI3H TIPUPOIBI, OOMIECTBA U SKOHOMHUKH,
B TOM YHCII€ C UCTOIb30BaHNEM (PU3NUECKUX 3HAHUM;

OIICHKA CBOMIX JICHCTBUH ¢ YYETOM BIMSHUS HAa OKPYKAMOIIYI0 CPEeIy, BO3MOXKHBIX
rI100aNBHBIX TOCTIEACTBUMA.

B pesynbrare wu3ydeHus (U3MKH HAa ypOBHE OCHOBHOTO 0OImEro oOpa3oBaHHs Y
oOydaromerocss  OyayT cQOpMHpOBaHBI METANpPEIMETHBIE  PE3yNbTaThl, BKIIOYAIOLIUE
MO3HABATCIIbHBIC YHUBEPCAIBbHBIC Y4YeOHBIE JCHCTBHS, KOMMYHUKATHBHBIC YHHUBEPCAIBHBIC
y4eOHbIe AeMCTBUS, PETYNIATUBHbBIC YHUBEPCAIbHbIE YUeOHbIC JCHCTBHS.

OBnajicHNe YHUBEPCATBHBIMU YUCOHBIMU ITO3HABATCILHBIMU JICHCTBHSIMH:

1) 6a3oBbIE JTIOTHYECKUE ACHCTBUSA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKA OOBEKTOB (SIBJICHHIA);



yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMS A 0000LIeHUs U
CpaBHEHUSI,

BBISBIISATh 3aKOHOMEPHOCTH M TPOTUBOPEYMs B paccMaTpUBaeMbIX (aKTax, NAHHBIX U
HaAOJIOICHUSAX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISBIISATh MIPUYMHHO-CJICICTBEHHbIE CBSI3W TPH HU3yYeHUHM (U3UUECKUX SBICHUH U
MPOIIECCOB, TPOBOIUTH BBHIBOJABI C HCIOJB30BAaHUEM JCAYKTUBHBIX M  HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEIHYUH;

CaMOCTOSITENIbHO BBIOMpATh Croco0 pelieHus yueOHoW (u3nueckoi 3agauu (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB DELICHHUs, BHIOOP HauOojiee MOAXOSAIIEro ¢ y4ETOM CaMOCTOSITEIbHO
BBIJICIIEHHBIX KPUTEPHEB).

2) 6a30BbIe UCCIIEIOBATEIbCKUE ICHCTBUSA:

HCTIOJTB30BaTh BOIIPOCH! KaK UCCIIETOBATEIBCKUI HHCTPYMEHT ITO3HAHHS,

IPOBOJIUTH 10 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIA (PU3NUEeCKUN
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIeOBaHNE (PU3MUECKOTO SIBICHUS;

OLICHUBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIMIO, MOJIYYEHHYIO B XOJ€
WCCIICIOBAHMSI WJIH SKCIICPUMEHTA,;

CaMOCTOATENIbHO (popMyNupoBaTh 000OIIEHUS U BBIBOJBI MO pe3yJIbTaTaM MPOBEIEHHOIO
HaOJIFO/ICHUS, OTIBITA, UCCIICTOBAHHS,

POTHO3UPOBATh BO3MOXKHOE JAajbHEWIIee pa3BUTHE (PU3NYECKUX IMPOLIECCOB, a TAKKE
BBIJIBUTATH TPEATIONIOKEHIS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

3) pabota ¢ uadopmaruei:

NPUMEHSTh Pa3IMYHbIE METOJbI, WHCTPYMEHTBI M 3alpochl TpPHU TOWCKE U OTOOpe
UH(POPMALIMU WU JAaHHBIX C YYETOM MPEUI0KEHHON yueOHoM (u3ndeckoil 3a1auu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh W HWHTEPIPETHPOBATH WHPOPMALHUIO PA3IUIHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJbHYIO (opMy TMpeacTaBieHUs HHGOpPMALUU H
WIUTIOCTPUPOBATh PElIacMble 33aa4l HECIOXKHBIMH CXeMaMH, TUarpaMMaMu, HHOW rpaduKoi U
X KOMOMHAIUSIMU.

OBnageHne yHUBEPCATbHBIMU yU€OHBIMH KOMMYHUKATUBHBIMH J€HCTBUSAMU:

1) oOuienue:

B X0Jie 00CyXJIeHHs y4eOHOro MaTepuaina, pe3yiabTaToB JJaOOpaTOPHBIX pabOT M MPOEKTOB
3aaBaTh BOMPOCHI TI0 CYIIECTBY OOCYXIaeMOW TeMBl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
peleHne 3a7aui U MoJiiep kaHue 01aroxenaTeIbHOCTH OOLICHHUS;

COTIOCTaBJISITh CBOM CYXJIEHUS C CYXICHUSIMH JIpYyTHX YYaCTHHUKOB JHAJora,
OoOHapy’KUBaTh pa3IMYMe U CXOJICTBO MO3UIINI;

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

nyOJIMYHO ~ MPEACTABIATh  PE3ydbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIbITa
(9KCcTIepUMeHTa, UCCIIeTIOBAaHUS, TIPOCKTA).

2) coBMeCTHas JeSITEIbHOCTH (COTPYIHUYECTBO):

MOHUMATh M UCITIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIAMBHIYaJbHON pabOTHI mpu
peLIeHUH KOHKPETHON (pU3NUecKoi mpooOIemsl;

NPUHUMATh [EJIH COBMECTHOH JIEATEIIbHOCTH, OPTaHU30BBIBATH JCUCTBUS TO €€
JOCTIDKEHUIO: paclpelleNiaTh pojii, 00CYyXkaTh MPOLECCHl U Pe3yJbTaThl COBMECTHOIN paloThI,
0000111aTh MHCHHUS HECKOJIBKUX YECIOBEK;

BBINOJIHATh CBOKO 4YacTh pPabOThL, JOCTHrasi KauyeCTBEHHOTO pe3yJibTaTa II0 CBOEMY
HAINpaBJICHUIO ¥ KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMH KOMAHIbI;

OLIEHUBATh KAa4eCTBO CBOETr0O BKJIaAa B OOMIMHA MPOJYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(hOpMyIHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

OBnazieHne YHUBEPCAIbHBIMU YU€OHBIMU PETYISTUBHBIMU JHCTBUSAMMU:

1) camoopranu3zanusi:

BBISBJIATh MPOOJIEMbI B JKU3HEHHBIX M Y4E€OHBIX CUTYyalUsX, TPeOYIOLIMX AJS PELIeHUs
(bu3NIeCKUX 3HAHUM;



OPUEHTUPOBATbCSI B PA3IUYHBIX TOJXOJAX MPHUHATHS peleHUH (MHAWBUIYAIbHOE,
MIPUHSTHE PEIlieHUs B TPYIIe, IPUHATHE PEIIEHUI TPYIoif);

CaMOCTOSITENIbHO COCTaBJISATh aJTOPUTM peIleHUs (U3UYECKOM 3ajauM WM IJIaHa
HCCIIEIOBaHUsI € Y4€TOM  HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHPOBATh MIPEIaracMble BApUAHTBI PEILICHUN;

IIPOBOAMTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

2) CaMOKOHTPOJIb:

JTaBaTh OLIEHKY CUTyallH U Mpe/jiarath IuiaH e€ N3MeHEeHUS;

OOBSICHATh MPUYUHBI JOCTIKEHHS (HEAOCTHXKEHMs) Pe3yJbTaTOB JAEATEIbHOCTH, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS (DU3NYECKOTO
WCCIIEIOBaHUsl WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBLCTB, M3MEHMBILUXCS CUTYalUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM.

3) SMOLIMOHAIBHBIN UHTEJJIEKT:

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU JAUCKYCCUU Ha HAy4YHYIO
TEMY, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

4) npuHsTHE CE0S U IPYTHX:

NpU3HaBaTh CBOE MpaBO Ha OWMOKY MpHU peleHud (U3NYECKUX 3ajJady WM B
YTBEPKACHUSIX Ha HAYYHbBIE TEMbI M TaKOE K€ IPaBo JIPyroro.

IIpenmeTHbIe pe3yJibTaThl 0CBOECHHS IPOrpaMMbl 1o ¢usnke (6a30Bblii yPOBEHb)

IIpeamMeTHbIe pe3yabTaThl 0CBOEHHS MPOrpaMMbl M0 (pu3KMKe K KOHIY 00y4yeHusi B 7
KJacce:

[IpenmeTHbIe pe3ynbTaThl HA 0a30BOM YpOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y
o0yyaromuxcs yMEeHui:

UCTIOJIB30BaTh TOHATHS: (PU3MUECKUE U XUMHUYECKHE SBIICHHS, HAOII0ICHUE, SKCIIEPUMEHT,
MO/JIeJlb, TUIIOTE3a, €IUHHIBI (PU3UUECKUX BEJIMYUH, aTOM, MOJEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKCHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TpaeKTopus, paBHOJCHCTBymomas cui, Aedopmarus
(ynpyrasi, nmiaacTudeckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnnyath sBieHUs (IudQy3us, TEIIOBOE ABMKEHHE YaCTHIl BEIIECTBA, PAaBHOMEPHOE
JIBMKEHUE, HEPaBHOMEPHOE JIBIDKCHHE, MHEPIIHS, B3aWMOJICHCTBHAE Tell, paBHOBECHE TBEP/BIX
TEJl ¢ 3aKPEIUIEHHONW OChbIO BpalleHHUs, Nepeaaya AaBICHUs TBEPABIMHU TeIaMHU, KHUJIKOCTIMU U
ra3amMs, aTMocqepHoe JaBliCHHWE, IUIAaBAaHHE TeJ, MPEBPALICHUS MEXaHUYECKOW SHEPrHH) IO
ONHCAaHMI0O MX XapaKTEePHbIX CBOICTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIMX JaHHOE
(u3nyeckoe sIBICHUE;

pacro3HaBaTh MPOSIBICHNE U3YYCHHBIX (PU3MUECKUX SBICHUH B OKPYKaIOIIEM MUPE, B TOM
gricie (U3NYECKUe SBICHHUS B NPUPOAE: NMPUMEPHI BUKECHUS C PA3IUYHBIMH CKOPOCTSIMH B
KUBOM M HEXHBOW MpHpOJE, ACWCTBUE CHJIBI TPEHUS B MPUPOJAE M TEXHHKE, BIHSHUE
aTMOC(EepHOTO NaBJICHUSI Ha KUBOW OpraHW3M, IUIaBaHHE PBIO, PhIYard B Telle YelIOBEeKa, MPHU
9TOM TMEPEeBOJIUTH MPAKTHUECKYIO 3aJady B Yy4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKy) HU3NYECKUX SBICHUH;,

OMKCHIBATh M3YUYCHHBIE CBOWCTBA Tel M (DU3MUECKUE SBJICHHS, UCTOIB3YS (PU3NUYECKHE
BEJIMYHMHBI (Macca, 00bEM, TUIOTHOCTh BEMIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CUJIa YOPYTOCTH, CUJIa TSDKECTH, BEC Tefa, cujla TPEHUs, JAaBleHue (TBEPAOro Tena, XKUAKOCTH,
rasa), BHITAJIKABAIONIAsl CHJIA, MEXaHWYecKas paboTa, MOUIHOCTb, IUICYO CHIIBI, MOMEHT CHIIBI,
KOX(pGUIIUEHT MOJE3HOTO ACWCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIMANbHAs SHEPTUs),
Py ONMUCAHWU TPABWIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIONB3yEMbIX BEIWYHH, HX
0003HAYCHUS U €IUHUIBI (U3NYECKUX BEITUYMH, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOLIUE TAHHYIO



(u3MYECKyI0 BEIMYUHY C JAPYTMMH BEJIMUYMHAMM, CTPOUTH IpaMKu U3yUEHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUYECKHE SBJICHUS U MPOLECCHI, UCHOJB3Ys MpaBUiIa
CIIOKEeHMsI CHJI (BJIOJIb OHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecus pbruara (0J10Ka), «30J10TO€ NMPABUIO» MEXAaHUKHU, 3aKOH COXPAaHEHHs] MEXaHUUECKOM
SHEPruM, IMpH OSTOM JaBaThb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3alUCBIBATH €ro
MaTEMaTHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3NYECKHUE SIBICHUS, IPOLECCHl U CBOWCTBA TeJl, B TOM UYHCJE U B KOHTEKCTE
CUTyalluil NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BISABIATH IPUYMHHO-CIECTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB C HCIOJIb30BaHHEM |—2 M3y4EeHHBIX CBOMCTBA
(bu3nvecKux sSBICHUH, PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacu€THele 3adadyd B 1-2 geicTBHs, HCHONB3YsS 3aKOHBI U (opMyIibl,
CBsI3bIBaroOIMEe (hU3MYECKHE BEJIMYMHBI: Ha OCHOBE AaHalW3a YCIOBHs 3aJjaud 3aluChIBAaTh
KpaTKO€ YCJIOBUE, MOJACTABIATh (U3NYECKUE BEIUYUHBI B (OPMYJIBI U MPOBOAUTH PACUETHI,
HAXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PELICHHUS 3aa4, OLIEHUBATh PEANTUCTUYHOCTh
TOTY4eHHON (PU3HUECKOU BEIIMUNHBI;

pacro3HaBaTh MpoOJIeMbl, KOTOPBIE MOYKHO PEIIUTh IMPU MOMOIIU (PU3UYECKHX METOIOB, B
OMMCAaHUU HCCIIEJOBAHUS BBLACIATh IMPOBEPSIEMOE MNPEANOOKEeHUE (TUIOTE3Y), pa3ianyaTh U
UHTEPIPETUPOBATh IOJyUYEHHBIH pe3yJbTaT, HaXOAUTh OIIMOKM B XOJE OIbITA, MPOBOJUTH
BBIBO/JIBI 110 €T0 pe3ysibTaTaM;

IPOBOJUTH OIBITHI IO HAOIIOJCHNUIO (PU3UYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tell:
(hopMynupoBaTh MpPOBEPSEMBbIE MPEIINOJIOKEHNs, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBIMOJIHATH NpSMble MU3MEPEHHUs PAcCTOSHUS, BPEMEHM, MAaccChl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBHIX MPUOOPOB, 3aUCHIBATH OKA3aHUSA
pruOOPOB C YUETOM 3aJaHHOM a0COTFOTHOM MOTPEIIHOCTH U3MEPEHHUI;

OPOBOJIUTH HCCIIE0BAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILErocs Tela OT
BPEMEHHU JIBUKECHUS Teja, CWIbl TPEHHUS CKOJBKEHHs OT Beca Teja, KauecTBa 0OpaboOTKH
MOBEPXHOCTEN Tel M HE3aBUCHMOCTH CWJIbI TPEHHS OT IJIOLIAJAM CONPUKOCHOBEHUS TEJ, CHIIbI
yHOPYTrOoCTH OT YJUIMHEHUs MPYKHUHBI, BBITAIKUBAIONIEH CHIIBI OT 00BbEMa MOrpyKEHHON yacTu
Tela U OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TOTPY’KEHO TeJI0, YCIOBHH IUIaBaHUS TeJl, YCJIOBUM paBHOBECHS pbluara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO HCCIEAOBaHHUSA, COOUPATh YCTAaHOBKY M BBINOJHSATH
U3MEpEHUs, Cleays MpeUIOKEHHOMY IUIaHy, (DUKCHPOBaTh pe3yJbTaThl IOJy4YEeHHOH
3aBUCUMOCTH (PM3MYECKUX BEJIMYUH B BUJIE NPEIUIOKEHHBIX TAOIMI U rpapuKoB, MPOBOIUTH
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEJOBAHMSI;

IPOBOJUTH KOCBEHHBIE H3MEPEHHsI (PU3MUECKUX BETHMYMH (TUIOTHOCTH BEUIECTBA KHUIKOCTH
U TBEPAOrO Tela, CWIAa TPEHUS CKOJBXKEHHSA, NABICHUE BO3[yXa, BBITAJKHUBAIOIIAs CHIIA,
JEMCTBYIOIAs Ha TIOTPYKEHHOE B )KUIKOCTh TEJO, KOA(POHUIIMESHT MOJIE3HOTO JEHCTBUS IPOCTHIX
MEXaHU3MOB), Clelysl NMPeII0KEHHOW WHCTPYKLIMHU: HPU BBINOJHEHUH H3MEpEeHUil coOuparh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOW BEJIMYMHBI,

coOmoaTh MpaBWia TEXHUKUM O€30MacHOCTH MpH  paboTe C  J1abopaTOpHBIM
000pyI0BaHUEM;

UMETh MpPEJCTaBICHUE O NPUHLIMIAX JCHCTBHUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, AMHAMOMETp, COOOMIAIONINECS COCYIbI, OapoMeTp, phlvar, MOJBM)KHBIA U
HETOABWKHBIN OJI0K, HAKJIIOHHAs TUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIIBI ACWCTBUS H3yUYSHHBIX TPUOOPOB U TEXHHUYECKUX YCTPOUCTB C
UCIOJIb30BAaHUEM HX ONHMCaHUs (B TOM 4YHCHE: MOALIMIHUKH, YCTPOHCTBO BOJOINPOBOJA,
TUIPaBIMYECKUN TPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), MCIOJb3Ys
3HaHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH M HeoOXoauMble (U3UYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;



OPUBOAUTH TpUMEpbl  (HaXoAUTh HMHGOPMAIMIO O TpUMepax) MPAKTUYECKOro
WCIIOJIb30BaHUs (PU3NYECKUX 3HAHHUI B MOBCEAHEBHOM KU3HU JUIsl oOecniedyeHus 0e30macHOCTH
npu oOpalleHud ¢ NpubopaMM M TEXHUYECKMMM YCTPOMCTBAMM, COXpPAHEHHUS 370pOBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEICHUS B OKpYIKaloIEel cpesie;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmaruu B VHTepHeTe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HUMEIOUIMXCA 3HAHMM M MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIENATH MH(OPMAIMIO, KOTOpas SBISETCS MPOTHBOPEYMBON HIIH
MOJKET OBITH HEIOCTOBEPHOI;

UCIIOJIb30BaTh IPH BBINOJHEHUHM Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJSAPHYIO JIUTEPaTypy
(u3nuecKoro cojepxaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHeT, BlaneTh
npuéMaMM KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHMs HHGPOPMALMK M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
WCTOYHUKOB MH(OpPMAIMK, B TOM 4YHCIE IyOJIWYHO NPOBOAUTH KpPAaTKHE COOOIIEHUS O
pe3yiabTaTax MNpPOEKTOB MM Y4YeOHBIX MCCIEJOBAHUM, NPU 3TOM TPaMOTHO HCIOIb30BATh
M3Yy4YEeHHBbIN MOHATUHHBINA annapart Kypca (pU3uKU, COPOBOXK/IATh BEICTYIUIEHHUE MTPE3CHTALINEH;

OpU BBINOJIHEHUHM YYEOHBIX IMPOEKTOB M HCCIEAOBAHHMM pacmpenensiTh 00s3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJladaMM, CJIEIUTh 3a BBIIIOJIHEHUEM ILJIaHA
NecTBUM, OLEHMBATh COOCTBEHHBIM BKJIQJ B JIEATENIBHOCTh TPYIIBL, BBICTPaUBATh
KOMMYHHUKaTHUBHOE B3aUMOJEHCTBHE, YUNTHIBASI MHEHUE OKPYKAIOIIHX.

IIpenmeTHbIe pe3yabTaThl OCBOEHHS NMPOrpaMMbl M0 GU3HKe K KOHILYy 00y4yeHus B 8
KJacce:

[IpenmMeTHbIe pe3yibTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
o0yyaroImuxcs yMEeHui:

UCIIOJIb30BaTh MOHSATHSA: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE IBHXKCHHE aTOMOB H
MOJIEKYJI, arperaTHbIC COCTOSHUSI BEIIECTBA, KPUCTAJUIMYECKUE U aMOP(HBIC Tela, HACBIIIICHHBIH
Y HCHACBIIICHHBIN Map, BIAKHOCTh BO3[IyXa, TEMIIepaTypa, BHYTPEHHssS SHEPrHs, TEIUIOBOM
JIBUTATEeNb, JJIEMEHTApHBIA JIIEKTPUYECKUH 3apsl, DJICKTPHYECKOE I0JIe, NPOBOJHHUKH U
JIMAJICKTPUKH, TOCTOSHHBIHA JICKTPUUCCKHUI TOK, MArHUTHOE T0JIC;

pasnuuarh sBJICHHSA (TEIIOBOE pACcIIUpEeHHe M CKaThe, TeIvlonepenada, TerIoBoe
paBHOBECHE, CMAauMBaHWE, KAIWIUIAPHBIC SIBJICHUS, WCIApPCHUE, KOHJICHCAIHS, IUIABJICHHE,
KpHUCTaJUIM3alus (OTBEpJCBaHUE), KUIICHUE, TeIulonepeaaya (TerIonpOBOAHOCTb, KOHBEKIIHS,
V3IIy4eHHe), DJICKTPU3alMs Tell, B3aUMOJCHCTBHE 3apsiOB, NEHCTBUS JIICKTPHYECKOIO TOKa,
KOpPOTKOE€ 3aMbIKaHHe, B3aUMO/ICHCTBHE MarHUTOB, AEHCTBHE MarHUTHOTO TIOJISI Ha TIPOBOJTHUK C
TOKOM, DJICKTPOMArHUTHAs MHAYKIHS) TI0 OMHCAHHIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OITBITOB, IEMOHCTPHUPYIOIINX JaHHOE (prU3nvecKoe SBICHHE;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3UUCCKHX SIBIICHUN B OKPY)KAIOIIEM MHpPE, B TOM
qucie pu3nveckue SBICHHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHUE M KANWIUISIPHBIC SBICHUS B
IpHUPOZE, KPUCTALIBI B pUpoje, n3ayderne ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHUE POCHI, TYMaHa, HHEsl, CHEra, dJIEKTPHUYCCKUE SIBJICHHS B aTMOC]epe, dIEKTPHIECTBO
’KMBBIX OPraHM3MOB, MarHUTHOE MOJE€ 3eMJIH, Apeid MOJIIOCOB, POJIb MAarHUTHOTO IMOJS IS
KM3HU Ha 3emJie, TOJIIPHOE CHSHUE, IPH 3TOM NEPEBOANTH MPAKTUUECKYIO 33/1a4y B YYEOHYIO,
BBIJICTISITH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKK) (PU3NUECKUX SBIICHUIA;

OIKMCBHIBATh M3yYCHHBIC CBOWCTBA TeNl U (DM3MYCCKHE SIBJICHHS, UCIOJIB3Ys (PU3UYCCKHE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHsSI SHEPTUsl, KOJMUYECTBO TEIUIOTHI, YACIbHAS TEIIIOEMKOCTh
BEILICCTBA, Y/CNbHAS TEIUIOTA IUIABJICHUS, YJEJbHAas TEIUloTa MapooOpa3oBaHMs, yIelbHas
TEIJIOTA CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT TMOJC3HOrO0 JCHCTBHS TEIUIOBOM MAaIIWHBbI,
OTHOCHTEJIbHAsl BJIAXHOCTh BO3AyXa, O3JCKTPUUCCKUN 3apsij, CHUJIa TOKa, JIICKTPHYECKOE
HaIpsDKEHHUE, CONPOTHBIICHHE IPOBOJHUKA, Y/ACIBHOE CONPOTHBIICHHE BEIIECTBA, padoTa U
MOIIHOCTh 3JICKTPUYECKOTO TOKA), MPH ONMUCAHMU MPABHIBHO TPAKTOBATh (DU3HMUYCCKUI CMBICIT
UCIIONIb3yEMbIX BEITMUUH, 0003HAYCHUS U SAMHUIIBI (PU3UUSCKUX BEIUYHH, HAXOAUTH (DOPMYIIBI,



CBSI3BIBAIOIME JIAHHYIO (PM3MYECKYIO BEIWYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, PU3NUECKUE SBICHHUS U MPOLECCHI, UCTIONb3Ysl OCHOBHBIC
TMIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHMS BEIIECTBA, IPUHIUI CYNEPIO3ULIUN
nojei (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs yyacTka IIeny,
3akoH J[xoyns-JleHa, 3aK0OH cCOXpaHEHHs] YHEPTHH, MIPH 3TOM yYMETh (POPMYIMpPOBATH 3aKOH U
3aIUCBIBATh €T0 MATEMAaTUYECKOE BBIPAKECHHUE,

OOBSACHATH (PU3UUECKHE POLECCHl U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalUi
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBA3H, CTPOUTH
oOBsicHeHHe W3 |—2 JOrMYecKHX IIaroB C KCIONb30BaHUEM |—2 H3y4YeHHBIX CBOMCTBa
(bu3nvecKux sABICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3aJadyd B 2-3 JeMCTBHS, MHCIONB3YsS 3aKOHbI U (opmyIbl,
CBsI3bIBaroOIMEe (hU3MYECKHE BEJIMYMHBI: Ha OCHOBE AaHalW3a YCIOBHs 3aJjaud 3aluChIBAaTh
KpaTKO€ YCJIOBME, BBISBISTH HEJOCTATOK JAHHBIX JUIS PEIICHUs 3aJauyd, BHIOMpATh 3aKOHBI U
(dopmysbl, HEOOXOAUMBIE A €€ pelleHUs,, TPOBOAUTh PAcUYEThl U CPaBHUBATH IOJIyUYE€HHOE
3HaYeHUE PU3NYECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh HPU MOMOIIU (PU3HMYECKUX METOJOB,
UCIIOJIb3Ysl OIMCAaHWE MCCIIEIOBAHUS, BBLACIATH IIPOBEPSIEMOE IPEAINOIOKEHHE, OLICHUBATh
[IPaBUJILHOCTD IOPSAAKA IPOBEACHUS UCCIEA0BAHMS, IIPOBOJUTD BBIBOBL;

IIPOBOJMUTD OMBITHI MO HAOIONEHUIO (DPU3HUECKUX SIBJICHUN WM (PU3MUECKUX CBOWMCTB TeI
(KanWJuIApHBIE SBJICHMSA, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT €ro o0bEMa, TeMIepaTyphl,
CKOPOCTH IIpOollecCa OCTBIBAHUS M HArpeBaHUs NPH M3JIY4YEHUM OT LBETa H3JIy4aromen
(mormnomiaronieif) MOBEPXHOCTH, CKOPOCTb HCHAPEHUs] BOJIBI OT TEMIIEPATyphbl KHUIKOCTH U
IUIOIAAU €€ TMOBEPXHOCTH, JJIEKTPHU3alus TeJl U B3aUMOJEHCTBHE AIIEKTPUYECKUX 3apsJIOB,
B3aMMOJCHCTBHE IIOCTOSHHBIX MAarHWTOB, BU3yaJlM3alldsd MAarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuTOB, JIEHUCTBHUSI MATHUTHOTO IOJI1 HAa NMPOBOAHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOWCTBA  3JIEKTPOJBUIATENs  IOCTOSHHOTO  ToKa):  (OpMYJIHpOBaTh  IpOBEpsieMble
IPEIIONIOKEHNs, COOMPAaTh YCTAHOBKY W3 IPEIJIOKEHHOrO0 OOOpYAOBaHUS, OIMUCHIBATH XOJ
OTbITa U POPMYJIMNPOBATH BHIBOJIBI;

BBIIIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHOM BIaKHOCTH BO3/yXa, CHIIbI
TOKa, HANpPsSHKEHHUsS C HCIOJb30BAHMEM AaHAJOrOBBIX HPUOOPOB W JATYMKOB (PU3MUYECKUX
BEJIMYMH, CPAaBHUBAThH PE3YJIbTAaThl U3MEPEHUM ¢ yUETOM 3a/laHHOM aOCOIIOTHOM MOTrPEIIHOCTH;

OPOBOJUTH HCCIIE0BAaHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYyroil ¢
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHH (3aBHCHMOCTH CONPOTHBIIEHHS IPOBOJAHHKA OT €ro
JUIVHBI, IUIOIIAIN IIONIEPEYHOr0 CEYEHMs U YAEIBHOIO CONPOTHUBIICHHS BEILECTBA MPOBOIHUKA,
CWIBl TOKAa, WAYILIEro 4Yepe3 NPOBOJHUK, OT HANPSIKEHHWs Ha IPOBOJHMKE, HCCIEIOBaHUE
[OCJIEIOBATEIbHOTO M MAapajUIeIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHMPOBATH
UCCJIEIOBaHKE, COOMPATh YCTAaHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIEAYs NPEJIOKEHHOMY IIIaHy,
(uKcUpoBaTh Pe3yNbTaThl MOJyUYEHHON 3aBHCHMOCTH B BUAE TaOJIUI U rpadUKOB, MPOBOAUTH
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIICIOBAHUS;

OPOBOJIUTH KOCBEHHBIE M3MEpEHHMs (U3NUYECKUX BEIWYMH (yAelbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJIECHHE TMPOBOJHUKA, paboTa M MOIIHOCTb 3JEKTPUUECKOI0 TOKA):
IUITAHUPOBAaTh U3MEPEHUs, COOUPATh HKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIEaysl HpeasioKeHHOH
MHCTPYKLUH, U BBIYUCIISATH 3HAUEHUE BEJINUNHBI,

coOmoaTh MpaBWia TEXHUKUM O€30MacHOCTH MpH  paboTe ¢ J1abopaToOpHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB €
UCIIOJIb30BAaHUEM MX OMHUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, MapoBast
TypOHHa, aMIepMeTp, BOJbTMETP, CUETUUK 3JIEKTPUUYECKON SHEpPIruu, JIEKTPOOCBETUTENbHbIC
npuOOpBI, HarpeBaTEIbHBIC 3JICKTPONPHOOPHI (TPUMEPHI), SJCKTPUUECKUE TNPEIOXPAHUTEINH,
JIEKTPOMArHuT, 3JEKTPOJBUIATENb IOCTOSIHHOTO TOKAa), MCIOJb3ys 3HaHMA O CBOWCTBax
(GU3NYECKUX SBICHUH U HEOOXOIUMbIE (PH3HUUECKUE 3aKOHOMEPHOCTH;



pacrio3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOHCTBA M M3MEPUTEIIbHBIE PUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC, MNCUXPOMETP, TUTPOMETP,
JIBUTaTEIb BHYTPEHHETO CrOPAaHMs, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JJIEKTPUUYECKUX
Lene ¢ Mmocael0BaTelbHbIM U MapauIeIbHbIM COECAMHEHUEM DJIEMEHTOB, Pa3iinyas YCIOBHBIE
0003HAYCHHS IIEMEHTOB JIEKTPUUYECKHX IIETICH;

OPUBOJUTH MpUMepbl  (HaXoAWTh UWHPOpPMALMI0O O TpUMepax) MPAKTUYECKOTrO
UCIIOJIb30BaHUs (PU3NUECKUX 3HAHWN B TMOBCEJHEBHOW KU3HU JJIs oOecredeHus 0€301MacHOCTH
npu oOpaiieHuu ¢ MNpudopaMH W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbI U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBECHHUS B OKpY Kalollei cpesie;

OCYIIECTBIISATh MOUCK MHGpOpMaluu (U3NYECKOro cojep:kaHus B VIHTepHEeTe, Ha OCHOBE
UMEIOUIMXCS 3HAaHUH MW MYTEM CpPaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB  BBIIEIATH
nH(pOpMaIIKIo, KOTOpas SBJISETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh IPHU BBHIMOJHEHUM Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISAPHYIO JIUTEPaTypy
(u3nuecKoro cojepxaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHeT, BlajeTh
npuéMaMM KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHMs HHPOPMALMK M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC IHCBMEHHbIE M KpaTKHE YCTHbIE COOOLIeHHs, 00o0Imas
MH(GOPMAIIMIO U3 HECKOJIBKMX HCTOYHUKOB, B TOM 4YHciie MyOIMYHO MPEACTABISTh PE3yIbTaThbl
IPOEKTHOM WM HCCIIENOBATEIbCKON JAESITEIbHOCTH, IPU 3TOM TIPaMOTHO MCIIOJIb30BaTh
M3YYEHHBIN NOHATHIHBIN annapaT Kypca (U3UKH, COPOBOXKIATh BHICTYINIEHUE MPE3CHTaLlUEH;

OpU  BBIMOJHEHUM YYEOHBIX MPOEKTOB M HCCIEHOBAHUM (PHU3MUECKUX IPOLECCOB
pacnpenensaTs 00S3aHHOCTH B IPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 33JladaMHM, CIEIUTDH 3a
BBINIOJIHEHUEM IIJIaHAa JIEHCTBMA M KOPPEKTHPOBaTh €ro, OLIEHUBAaTh COOCTBEHHBIH BKJIAJ B
NEeSATeNIbHOCTh ~ IPYyMIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, IPOSBIASA
TOTOBHOCTb Pa3peliaTb KOH(IUKTHI.

IIpeaMeTHbIe pe3yJbTaThl 0CBOCHHMS NMPOrpaMMbl 10 (pU3HKe K KOHIY 00y4yeHHsI B 9
KJacce:

[IpenmetHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xarb cHOpMUPOBAHHOCTH Y
o0y4aromuxcst yMeHHi:

UCIONb30BaTh MOHATHSA: CcHCTeMa OTcuyéra, MaTepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBWXKEHUS, nedopManus (ynpyras, IuiacTudeckas), TpeHHUE,
LIEHTPOCTPEMUTEIBbHOE YCKOPEHHE, HEBECOMOCTb M Meperpy3kH, ILEHTp TSHKECTH, aOCOIIOTHO
TBEPI0E TEJNO, IICHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHMUECKUE KOJICOAHUS U BOJIHBI,
3BYK, HH(PA3BYK M YJIbTPa3BYK, AJIEKTPOMArHUTHbBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTATbHO30PKOCTb, CHEKTPBl UCIYCKaHMs U MOIJIOIIeHus, abda-, 6eTta- u
ramMMa-HM3J1y4eHusi, U30TOIbI, siIepHast YHEPTeTHKA;

pasnuuaTh SBJICHUS (paBHOMEpPHOE U HEPABHOMEPHOE TNPSIMOJIMHEWHOE JBH)KCHHE,
PaBHOYCKOPEHHOE IMpsMOJIMHEiHOe JABM)KEHHE, CBOOOJHOE TMajieHHe Tell, PaBHOMEpPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BIKEHHE, KojeOaTembHOe
JBIDKCHUE (3aTyXarolle M BBIHY)KICHHBIC KoJeOaHMs), pE30HAHC, BOJHOBOE [BIDKCHHE,
OTpaXKEHHE 3BYKa, NPSMOJMHEHHOE pPACHPOCTPAaHEHHE, OTPaKCHHE W IIPEIIOMJICHHE CBETa,
TIOJIHOE BHYTPEHHEE OTPAXCHUE CBETa, Pa3JIOKEHHE OEJoro cBeTa B CHEKTP U CIOXKEHHE
CIICKTPAJIBHBIX HBCETOB, AUCICPCHA CBCTA, CCTCCTBCHHAA PAAMOAKTUBHOCTH, BO3HHWKHOBCHHUC
JMHEHYaToro CIEKTpa H3Iy4YEeHHUs) MO ONMHMCAHHMI0O HMX XapaKTePHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3MYECKUX SBICHUH B OKPYKaIOIIeM MUpPE (B TOM
qucJie (1)I/I3I/I‘~ICCKI/I6 SABJICHUS B HNPHUPOAC: MPUIUBLI U OTJIMUBBI, JBUKCHHUC IIJIAHCT ConHeyHon
CHCTEMbI, PEaKTHBHOE [BIDKCHHE >KHUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHBOTHBIMH,
3CMIICTPACCHUC, celicMHUYeCcKHe BOJIHBI, OYHaMH, 3XO0, LOBCTa TCJI, ONTHUYCCKUC SBJICHUA B
npupose, OWOJOrMYecKoe JAEHCTBUE BUAWMOIO, YIbTPa(QHUOIETOBOIO U PEHTI€HOBCKOTO
U3JTy4YCHUH, EeCTECTBEHHBIH pAaJMOAKTUBHBIA (OH, KOCMHYECKHE JIyYH, PpaJHOaKTHBHOE



U3JIy4eHHUE TPUPOAHBIX MHUHEpAJIOB, JEHCTBHE pPAaJMOAKTUBHBIX HW3IYYCHHH Ha OpraHu3Mm
YeNI0BeKa), P 3TOM IEPEBOIUTHh MPAKTHIECKYIO 3a/1a4y B Y4eOHYIO, BBIACISATH CYIIECTBEHHBIC
cBOMCTBA (MIPU3HAKK) (PU3UUECKUX SIBICHHIA;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TN W (PU3MUECKUE SIBJICHUS, WCHOIB3YsS (U3NICCKUE
BEJIMYMHBI (CpeIHAS U MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBIKEHHH, YCKOPEHHUE,
nepeMenieHne, MyTh, YIJOBas CKOPOCTh, CHJIa TPEHHs, CHJA YIPYrOCTH, CHJIa TSDKECTH,
YCKOpeHHEe CBOOOJHOTO MAJEeHUs, BEC Tela, MMITYJIbC Tejla, MMITYJIbC CHJIBI, MEXaHUYecKas
paboTa M MOIIHOCTB, MOTEHIMANBHAS JHEPTrHs Tella, MOTHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPrHus CXKAaToll NpY>KUHBI, KHHETUYECKas OSHEpPrHs, IMOJIHAs MeXaHH4yecKas
SHEprus, MEpUoJl W YacToTa KoyieOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb NPEJOMIICHHsS] Cpeibl), NMPH ONUCAaHUM TNPaBUIBHO TPAKTOBATh
(U3NIECKUN CMBICI UCTIOIB3YyEMbIX BEJIWYHH, 0003HAYCHHS W EAMHUIBI (U3NIECKUX BEINYHH,
HAXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEJIMUYMHY C JIPYTMMHU BEIMYUHAMHU,
CTPOUTH TPAPHKH N3YICHHBIX 3aBHCUMOCTEH (PM3NUECKUX BEITHUYMH;

XapaKTepu3oBaTh CBOICTBa Tels, (PU3UUECKUE SBJICHUS U TPOLIECCHI, HCIOJB3YS 3aKOH
COXpaHEeHHs SHEPIUH, 3aKOH BCEMHPHOTO TATOTECHUS, NMPHHIUI CYNEPHO3HWINN CHJI, TPHHIIUI
oTHocuTenbHOCTH [anunes, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHHsS HUMILYJIbCa, 3aKOHbI
OTpPaKEHHSI W TIPEJIOMIICHHS CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAacCOBOTO YHUCEIN TPHU
SJICPHBIX PEAKLHUAX, NMPU 3TOM (OPMYIMPOBATH 3aKOH M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPA)KEHHCE;

OOBSICHATH (PU3MUECKUE MPOILIECCHl M CBOWCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTyalui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa: BBIABISATH MPUYHMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
o0bsICHEHHE U3 2—3 JIOrMYECKUX IIAroB C MCIOJb30BaHMEM 2—3 HW3YyYEHHBIX CBOWCTBA
(u3nyecKuXx sIBICHUN, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pewiath pacy€THble 3a7ayd (ONMUPAIOIIUECS HA CUCTEMY M3 2—3 ypaBHEHMIii), UCHOJIb3Ys
3aKOHBI M ()OPMYJIBI, CBS3BIBAIOIIME (PH3MUECKUE BEIMYUHBI: HAa OCHOBE aHAIM3a YCJIOBHUS
3aJaun 3alUChIBaTh KPAaTKOE€ YCJOBHE, BBIABIATH HEIOCTAIOIIME WIM HU30BITOUHBIE JaHHBIE,
BBIOMPATH 3aKOHBI U (HOPMYJIIBI, HEOOXOMMEBIE ISl PEIICHUS, TPOBOIUTH PACUETHI U OI[CHUBATH
PEaTMCTUYHOCTD MOJYYSHHOTO 3HaUeHUsI (PU3MYeCKOl BEINUHHBI,

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEHIUThH MPH TTOMOUIH (PU3UIECKUX METOJIOB,
UCIIONIb3Ysl ONMMCAaHUE MCCIIEeIOBAHUS, BBIIEIATh IPOBEpSIEMOE NPEAINOJIOKEHHE, OICHUBATh
NPaBWIBHOCTH TIOPSIIKA TIPOBENEHHS MCCIIEAOBAHMS, MPOBOIUTH BBIBOJBI, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB;

IPOBOJUTH OTIBITHI 110 HAOIOJCHNUIO (PU3NYECKHUX SIBICHUH WM (QU3NIECKUX CBOMCTB Tell
(u3yyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHsI HEPrUH, 3aBHCHMOCTh MEpUOJa
KOJICOAHUH TPYKUHHOTO MAaATHUKA OT MACCHI TPy3a U )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJbIX KoJeOaHU, MPsIMOJIIMHEIHOE pacpoCTpaHEeHUe CBETa, pa3jiokeHue 0eaoro
CBETa B CIIEKTP, N3YUCHHE CBOMCTB M300pak€HUs B IJIOCKOM 3€pKajie U CBOHCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, Ha0JIt0IeHHEe CIUIOIIHBIX U JTMHEHYaThIX CIIEKTPOB U3IYUYEeHNUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OPYIOBaHUS, OMUCHIBATH X0/
OTIBITA U €T0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

NPOBOIUTH TPHU HEOOXOIUMOCTH CEPHUI0 TPSAMBIX HM3MEPEHHid, OIpenelss CpeaHee
3Ha4YeHHe U3MepsieMoil BelnnunHbI ((OKyCHOE paccTosiHHE coOMparolei JIMH3bI), 000CHOBBIBAThH
BEIOOD crtocoOa u3MepeHus (M3MEPHUTEITHLHOTO MPUO0Pa);

OPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIUYMH C MCIOJIb30BaHUEM
NPSMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHHU INpPHU PaBHOYCKOPEHHOM JBIKCHHU Oe3
HAyaJbHOM CKOPOCTH, MepHoAa KojeOaHWd MaTeMaTH4ecKOro MasTHUKAa OT AJUHBI HUTH,
3aBHCHUMOCTH yTJIa OTPAKEHHsI CBETa OT YIJIA MAJCHUS M yIiia TMPEJIOMIICHUS OT yIJia MaeHHs):
IUITAHUPOBATh UCCIIEOBAaHUE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY, (DMKCUPOBATh PE3yJIbTaThl
NOJYYCHHOW 3aBUCHUMOCTH (M3WYECKUX BEIMYUH B BHUAE TaOmuI W rpaduKoB, MPOBOIUTH
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;



IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIMUMH (CPEIHsAsS CKOPOCTh U YCKOPEHHE
Tela TMpPH PaBHOYCKOPEHHOM JBM)KCHHMM, YCKOpEHHE CBOOOJHOTO MaJieHus, >XECTKOCTh
HpPY>XKUHBI, KO3()PUIMEHT TPeHUsI CKOJIbXKEHHUS, MEXaHHUUecKasi paboTa M MOIIHOCTb, YaCcTOTa U
nepuoj; KoyiebaHUM MaTeMaTH4ecKoro M TMPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia
coOuparoied  JUH3bI, PAJUOAKTUBHBIA  (OH): TMJIAHUPOBATH M3MEpPEHHs, COOUpaTh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHMUSI, CIEAYS MPEI0KEHHON HHCTPYKLIUH,
BBIUNCIIATH 3HAYEHHUE BEJIMUYHMHBI M aHAJIM3UPOBATh MOJTYUYEHHBIE PE3YJIbTAThI C YUETOM 3a1aHHOMN
MIOIPEIIHOCTH U3MEPEHUM;

coOioaTh MpaBWia TEXHUKM O€30MacHOCTH MpH  paboTe C  J1abopaTOpHBIM
00opyI0BaHUEM;

pas3inyaTh OCHOBHBIE MPHU3HAKH W3YYEHHBIX (PU3MUYECKHX MOJeNeil: MaTepuaibHas TOuKa,
a0COTIOTHO TBEPOE TEJIO, TOYEUHBIM HCTOUHUK CBETA, JIy4, TOHKasl JINH34, [IJIaHEeTapHasi MOJIENb
aToOMa, HYKJIOHHasI MOZE€JIb aTOMHOTO SApa;

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C
UCIIOJIb30BAaHUEM UX OMHMCAaHUs (B TOM YMCIE: CHUAOMETp, JaTYUKH TOJIOKEHUS, PACCTOSIHUS U
YCKOpEHUs, pakKeTa, 53XOJIOT, OYKH, IEepUCKOIll, (oToammapar, ONTHYECKHE CBETOBOJBDI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHUS O CBOMCTBAaX (U3NYECKUX
SBJIEHUI 1 HEOOXO0IMMBbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUUYHBbIE PUCYHKUM HM3YUEHHBIX TEXHMUYECKHUX YCTpOICTB,
U3MEPUTENBHBIX  MpHOOpPOB U TEXHOJOTMYECKHUX IIPOLIECCOB Opu  pelieHuu
y4eOHO-TIPAaKTUYECKUX 3a]ad, ONTHYECKUE CXEMBbl Ul MOCTPOSHHs M300paXeHUH B IUIOCKOM
3epKajie ¥ coOMparolLel INH3E;

OPUBOAUTH HpUMEpbl  (HaxXoAUTh HMHGOPMAIMIO O MpUMepax) MPAKTUYECKOro
UCIOJIb30BaHus (PU3NUECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€30MacHOCTH
npu oOpalleHud ¢ npubopaMM M TEXHMYECKMMM YCTPOMCTBAMM, COXpPAHEHHUS 370POBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKPYIKalOILEl cpesie;

OCYILECTBIIATh MNOUCK HH(popManuu B MHTepHeTe, CaMOCTOATENBHO (QOPMYIUpYs
MOMCKOBBIH 3aIlpOC, HAXOAUTh ITyTH OINpPEAENIeHUs JOCTOBEPHOCTH MOTYyYeHHON HMH(pOpMalluu Ha
OCHOBE UMEIOLIMXCS 3HAHUH U IOTIOJHUTEIbHBIX UICTOYHHUKOB;

UCIIOJIb30BaTh IMpPHU BBIMOJIHEHUH YYE€OHBIX 3a/laHui HayuyHO-NOMYJISIPHYIO JIUTEpaTypy,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTd MHTepHeT, BiajeTb NpUEMaMU KOHCIIEKTHUPOBAHMS
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOLICHHUS Ha OCHOBE MH(POPMALUU U3
HECKOJIbKMX  MCTOYHMKOB, MYOJMYHO  TPEACTaBIATH  pe3yjbTaTbl  MPOEKTHOM  WIIU
MCCJIEIOBATENBCKOM NEATEIBHOCTH, IPYU ATOM I'PAaMOTHO MCIIOJIb30BaTh U3yUEHHBINH TOHSITUHHBIN
anmapaTr U3y4aeMoro paszesna (QU3MKU U CONPOBOXKAATH BBHICTYIJICHHE NMPE3eHTAUel ¢ yuéTom
0co0eHHOCTEH ayTMTOpUH 00yUaIOIIUXCSL.

TemaTH4eckoe NJIaHNPOBaHHE y4eOHOr0 npeaMeTa «PU3nKa»
(0a30BbIi YPOBEHbD)

Temamuueckoe naanupogarnue vicmpoeno no cooepaicanuro POIl OO0 u enecenvi noo
COOMBEMCMBYIOWUMU NYHKMAMU 8 (hedepanbHOl 00pazo8amenvHOl NpoSpaMme OCHOBHO2O
00we20 0opazo8anusl.

PacnipenencHre 4YacoB B TEMaTHYECKOM IUIAHUPOBAHMHM TIO0 KaXIoW Teme Oyjaer
NPONHMCAaHO Ha HAdalo y4eOHOTO Tofa Y4YUTEJIeM-NIPEIMETHUKOM B «paloueil mporpamme
YUHTEJs1» Ha OCHOBAHWUHU PACIPEICIEHHBIX YacOB MO YYeOHOMY IUIAaHY Ha TEKYIIUH ydeOHBIH
TOJI.

CTpykTypa TeMaTM4YeCKOTO IJIaHHpOBaHUS paboueld mporpamMmbl B COOTBETCTBUE C
DI'OC OOQO (myHKT 32.1) BK/IIOYAET B ce0sl CAEAYIOUINE CTPYKTYPHbIE KOMIOHEHTBL:

Ne Tema KonunuecTtBo yacos, 3(1)OP
/I OTBOJMMBIX Ha
OCBOCHHE KOKIOH TEMBI




7 k;mace

153.3.1. Omuka u
OKPY’KaIOIIero MHpa.

®usuka — Hayka o npupone. SBieHus NpUpobl.
Dusnueckue SABICHHUA: MEXaHHYECKHE, TEIUIOBEIE,
PIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenmuuuHbl. M3mepeHune (u3nvyeckux
BenuunH, Pusuueckue npuOopel. I[lorperHocTy
M3MepeHuil MexayHapoaHasi cucTeMa eIMHULL.

Kak ¢usuka u [pyrue ecrecTBEHHbIE HayKH
M3y4aroT MNpupoAy. EcTecTBEeHHO-HayudHBIM METOZ|
MO3HAHUS: HAONIOJCHHWE, IIOCTAHOBKA HAYYHOI'Q
BOIIPOCA, BBIABIDKEHHE THUIOTE3, JKCIEPHUMEHT IIO
NpOBEpPKE THIOTe3, OOBSCHEHHE HAOJIIIAeMOrQ
siBjieHust. Onucanue  QU3MYECKUX — SIBICHHHA  C
[IOMOLIbIO MOJIEIIEH.

153.3.1.1. lemoncTpanuu.

Mexanuueckue, TEIUIOBBIE,
MarHUTHbIE, CBETOBBIC SIBICHUS.

Ouspueckue NpHOOPEl W TpoOUEAypa IMPSIMBIX
M3MEPEHUIT aHAJIOTOBBIM U HU(POBBIM IPUOOPOM.

153.3.1.2. JlabopaTopHbIie PabOThI U OIIBITHL.

Onpenenenne [EHBI JIeIeHUS
M3MEPUTENILHOTO IIPUOOopa.

W3mepenue pacCTOSHU.

W3mepenue 06bEMa KUIKOCTH U TBEPIOTO TENA.

OmnpenesneHne pa3MepoB MajbIX TE.

e€ poib B [O3HAHUY

OJICKTPHUYICCKUEC,

HIKAJIbI

W3mepenue TeMIIepaTypsl npu MTOMOIIH|
PKHUJIKOCTHOTO TEPMOMETPA U JaTUYNKa TEMIIEPATYPHI.
IIpoBenenue  wccineqoBaHUS MO IPOBEPKE

ICUIIOTE3bI: JaJIbHOCTH noyuéra mapuka, IIyIEHHOIO|
FOPU30HTANIBHO, TEM OOJbllIe, YeM OOJbIIe BBICOTA
MmycKa.

153.3.2. TlepBoHauyaibHBIE CBEIEHHS O CTPOCHHH
BEIIIECTBA.

CrpoeHue BemlecTBa: aTOMBI M MOJIEKYNbI, HX
[Pa3sMEpPhI. OHI)ITI)I, JOKa3bIBAIOIIUEC JAUCKPETHOC
CTPOCHHUE BEIECTRA.

JBmwkenne wuactun BemiectBa. CBS3p CKOPOCTH
IMBMJKEHMSI 4YacTHI] C Temmeparypoil. bpoyHoBckoe

newkenue, auddysus. B3aumojeiicTBue dacTuil
BEIIECTBA: MPUTHKCHUE M OTTAIKHBAHUE.
ArperatHple COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE

ra30B, >KUAKOCTEH M TBEPABIX (KPUCTATUIMYECKHUX )
mes. B3auMocBs3p Mexy CBOWCTBaMH BELIECTB B
[Pa3HBIX arpe€raTHbIX COCTOSITHUSIX u HX|
ATOMHO-MOJIEKYJISIPHBIM ~ cTpoeHneM. (OcoOEHHOCTH
Arp€raTHbIX COCTOSIHUH BOJBI.

153.3.2.1. lemoHCcTpanum.

Habnronenue 6poyHOBCKOTO JIBHKCHUS.

Habnronenue nuddysuu.

Habmonenue SIBIICHUI, O0OBSCHSIOIINXCS
MPUTAKECHUEM HUJIW OTTAJIKUBAHUEM YaCTHUIl BEIIECCTBA.

153.3.2.2. JlabopaTopHbIie PabOThI U OIIBITHL.

OneHka JauaMeTpa aTroMa METOJIOM pAIoB  (C
MCIIOIb30BaHKHeM (hoTorpaduil).

OnbIThl O HAOIIOAECHHUIO TEIUIOBOIO PACILIMPEHHS]
ra3oB.

OnpITBl 10  OOHAPYIKCHHIO

NEUCTBUSL  CHII

MOJIEKYJISIPHOTO PUTSKEHHUS.

Yacul Ha kasicoyro memy
pacnpeoenaiomcs
yuumenem-
NPeoOMEemMHUKOM 8
3asucumMocmu om
Hazpy3Ku nO y4eOHOMY
NnaaHy Ha MeKyWull
yuebHwlli 200 8 paboueli
npozpamme yuumens

Kaorcowiti yuumeno-
npeomMemnux 6 ceoell
paboueil npocpamme
yKa3zvléaem 6 O0AHHOM
pazoene 603MONCHOE

ucnonv308amue
YuebHO-MemooUutecKux
Mamepuanos
(Mynbmumeoutinvle
npospammul,
9/1EeKMpPOHHbIE YUeOHUKU U
3a0auHUKU, 21eKMPOHHbIE
oubruomexu,
8UpMYaibHble
nabopamopuu, uzpogvie
npoSpamMmul, KOJLLEKYuu
yughpogwvix
06pazosamenbHbix
pecypcos)
UCHONbL3YEeMbIMU OIS
00yyenus u 6OCNUMAHUs
PA3IUYHbIX 2pYNn
noavsosameinel,
npeocmagieHHbIMU 8
INEKMPOHHOM
(yughposom) eude u
Ppeanuzyloumumu
oudakmuyeckue
sosmoorcnocmu UKT,
codepoicanue KOmopuvix
coomeememeyem
3aKOHOOamenbcmay 06
obpazosanuu.




153.3.3. JIBuKeHUE U B3aUMOJICHCTBUE TEI.
Mexanuueckoe  ABwkeHue. PaBHOMepHOE U
HepaBHOMepHOe nBIbkeHHe. Ckopocts. Cpensss
CKOpOCTh IPpM HEPAaBHOMEPHOM JBM)KEHHH. Pacuér
ITyTH ¥ BPEMEHU JABHKCHHUS.

SBnenue HUHEPIIH. 3axkoH HUHEPIHH.,
B3anMopeiicTBe Tel Kak INPHYMHA HU3MEHEHHS
CKOPOCTM  JBMXKeHMs Tel. Macca Kak Mepal
MHepTHOCTH Tena. IlmoTtHocTs BemecTBa. CBA3b
TUIOTHOCTH C KOJHMYECTBOM MOJIEKYl B €IWHUIIE
00bEMa BellecTBa.

Curna Kak XapaKTEepHUCTHKa B3aHMMOJACHCTBHS Tel.
Cuna ynpyroctu u 3akoH I'yka. M3MepeHue cuisl ¢
ITOMOILBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS U CHUJIA|
msokecTr. Cuila TSDKECTH Ha APYTUX IUIaHeTax. Bec
rena. HeBecomocTs. CrokeHHE CHJI, HaIpaBICHHBIX
Mo omHOi mpsimoi. PaBHopelicTByromas cui. Cunal
TpeHus. TpeHHe CKONBXEHHS U TPEHHE IIOKOs.
(TpeHue B IPUPOAE U TEXHUKE.
153.3.3.1. lemoncTpanuu.

HaGunioienue MexaHn4ecKoro JBMKEHUS Tela.
W3mepenue CKOpOCTH MPSIMOJINHEHHOTO
IMTBIDKEHUSL.

HaGuntozienue siBieHus MHEPLUH.

HaGnonenue HN3MEHEHHS CKOpOCTH pu
B3aMMOJECHCTBUU TEI.

CpaBHEHHE MAacc 10 B3aUMOICHCTBHUIO TEI.

CrnoxeHne Cujl, HallPaBJIEHHBIX 10 OJHOW IMPSAMOM.

153.3.3.2. JlabopaTopHbIie PabOThI U OIBITHL.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHKECHUS
(mapuka B KMIKOCTH, MOJEIN 3JIEKTPHYECKOIQ
ABTOMOOWJIS U TaK Jajiee).

OnpeneneHue cpenHeil CKOPOCTH CKOJIBKEHHS
OpycKa WY apuKa M0 HAKJIOHHOM MIOCKOCTH.

OmnpezeneHne IIOTHOCTH TBEPAOTO Tea.

OnbITH, JEMOHCTPHUPYIOIIUE 3aBHCHUMOCTH|
[pacTsLKEHUS (nedopmanyn) NIPY>KUHBI 0T
ITPUIIOKEHHOMN CUJIBI.

OnbITE, IEMOHCTPHPYIOUINE 3aBUCHMOCTH CHJIB]
TPEHUS CKONBXEHHA OT Beca Telna M XapakTepal
CONPUKACAIOIIMNXCS IOBEPXHOCTEM.

153.3.4. [laBienue TBEPABIX TeN, XHUAKOCTEH U
Ta30B.

Jasnenne. CriocoObl yMEHBIIEHUS M YBEIHYCHHUS
imaBieHus. JlapneHue rasza. 3aBUCHMOCTH IaBIICHHS
raza or o0béma, Temneparypsl. [lepenaua naBieHus
TBEPABIMU TEJAMHM, >KUIKOCTAIMH M Ta3aMd. 3aKOH
[Mackana. IIHeBMaTHUeCKHE MAIIMHBL. 3aBUCHUMOCTH
IMaBJIeHHs )KUIKOCTH OT MIyOuHBI. ['napocraTuyecKuii
mapanokc. CooOriaromuecs cocybl. I uapaBindeckue]
MEXaHU3MBI.

Atmoctepa 3emnn U armocepHOe TaBICHHE.
[IpyyuHBI CYIIECTBOBAHUS BO3IYIIHOH OO0OJOYKH
Bemin. OnsIT Toppuuemnnu. W3mepenue]
aTMOC(hepHOTro JTaBJICHUSL. 3aBUCHUMOCTH|
ATMOC(EpHOro JIaBJIE€HHs OT BBICOTHI HaJl YPOBHEM
Mopst. [lpubopbl a1 u3MepeHHs: aTMOCHEpPHOTO
IMaBIICHUS.

JleiicTBuE )XUIKOCTH U ra3a Ha NOIPY>KEHHOE B HUX
rejo. BeiTankuBaromas (apxumenoBa) cuia. 3aKoH|




\Apxumena. [InaBanue ten. Bo3gyxomnaBanue.
153.3.4.1. lemoHCcTpanum.
3aBUCHUMOCTH JIaBICHUS ra3za OT TEMIEpPaTyphl.
Ilepenaya naBiaeHUs )KUIKOCTBIO U Fa30M.
Coo01marormmecs Cocyabl.
I'uppasnuueckuii npecc.
[IposiBnenue neiicTBUs aTMOC(HEPHOTO TABICHU.
3aBUCUMOCTh BBITJIKUBAIONIEH CHUJIBI OT 00BEMA
MOrpy>KEHHOM YaCTH TeJa U IIOTHOCTH KHUJIKOCTH.
PaBeHncTBO BbITAJIKHUBAIOLIEH CHJIBI BECY|
BBHITECHEHHOM KUIAKOCTH.
VYenoBue  muaBaHus TN [UIABaHUE — WIH
[OrPY’KEHUE Tel B 3aBUCUMOCTU OT COOTHOILUCHUS
MJIOTHOCTEH Tela U AKUJKOCTH.
153.3.4.2. JlabopaTopHbIe PabOThI U OIIBITHL.
HccnenoBanue 3aBUCMMOCTH BECa TENla B BOJE OT]
00bEMa NOrpyKEHHOM B )KUIKOCTh YaCcTH Tella.
Onpenenenne BBITAJIKMBAIOIICH CHUTBI,
MENCTBYIOIEH Ha TEJIO0, NOTPYKEHHOE B AKUIKOCTb.
[IpoBepka HE3aBUCUMOCTU BBITAJIKUBAIOLIEH CHUJIBI,
IMeliCTBYIONICH Ha TENIO B KUAKOCTH, OT MacChl Tela.
OnbITH, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTH
BbITAJTKUBAIOLIEH CHIIbI, ACHCTBYIOLIEH Ha TEJlO B
PKHJIKOCTH, OT 00Bb&Ma NOrpyXEHHOH B >XKUAKOCTH
4ACTH Te€Ja U OT IJIOTHOCTH KHUJKOCTH.

KouctpyupoBanue apeomeTpa Uy
[KOHCTpYUpOBaHHME JIOAKH U  OIpeleNeHue e
rPy30I10{bEMHOCTH.

153.3.5. Pabota 1 MOIIHOCTD. DHEPTHsL.
Mexanuueckas padora. MOLIHOCTb.
IIpocThic MexaHWU3MBI: phIYar, OJOK, HAKJIOHHAs
MIOCKOCTb. IIpaBumno paBHOBeECHS pelyara.
[MpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3omoroe  mpaBwio» MexaHukH. Koaddunment
monezHoro neiictBus (mamee — KIIJ[) mnpocThix|
MexaHu3MOB. [IpocTbie MexaHU3Mbl B OBITY |
TCXHUKC.
Mexannueckast ~ sHeprus.  KuHeTnueckas ¢
MoTeHIaIbHas 3Heprus. IIpeBpamienre oqHOTO BUA|
MEXaHHYECKON SHEePruM B IPYroi. 3aKOH COXPaHEHHs
PHEPIruru B MEXaHUKE.
153.3.5.1. lemoncTpanuu.
IIpumepsl IPOCTBIX MEXAHU3MOB.
153.3.5.2. JlabopaTopHbIie PabOThI U OIBITHL.
Onpenenenne  pabOTBl  CHJIBI  TPEHHUS  MIPHU
[PABHOMCPHOM JBMXXCHUM TEJIa I10 FOpHSOHTaJ'ILHOﬁ
TTOBEPXHOCTH.
UccnenoBanue yciioBuil paBHOBECHUS pblyara.
N3mepenue KII/| HakIIOHHON TIOCKOCTH.
M3yueHnne 3akoHa COXpaHEHUS MEXaHHYECKOH
PHEpruu.

8 Kkmacc

153.4.1. TennoBble SIBICHHUS.

OCHOBHEBIE MOJIOKCHHUS
MOJIEKYJISIPHO-KMHETHIECKON TEOpUHn CTpOCHHUS
BemecTBa. Macca M pa3Mepbl aTOMOB W MOJIEKYIL.
ONBITBI, TOATBEPXKIAIONINE OCHOBHBIE ITOJIOKECHHUS
MOJIEKYJISIPHO-KHHETHUECKON TEOPHH.

Mopenu TBEPAOro, JKUAKOTO H Ta3000pa3HOTO
cocTosHuil BemecTBa. Kpucramnugaeckue u aMmophHbIe




rena. OOBSICHEHHUE CBOKMCTB Ta30B, JXKHJAKOCTEH H
TBEPJIBIX Ten Ha OCHOBE MOJI0KEHUN
IMOJIEKYJISIPHO-KHHETHYECKON Teopun. CMauuBaHue U
[KanUJUISIpHbIE  sIBIEHMs. TemuoBoe pacllUupeHue U
CoKaTHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIQ
TCIIJIOBOI'O ABUXXCHUSA 4YaCTHULI. BHyTpeHHﬂﬂ OHEPIUsl.|
CriocoObl ~ W3MEHEHHs  BHYTPEHHEH  SHEpIruu:
Teryionepesaya W CcoBeplieHHe paboThl.  Bupl
TEIUTIONepPeaun:  TCIIOMPOBOIHOCTh,  KOHBEKIIHS,
M3ITydeHHE.

KonmuecTtBo TernoTel. YeiabHas TEIIOEMKOCTH
BellecTBa. TemooOMEH M TEIUIOBOE paBHOBECHE.
YpaBHeHue TtemnoBoro Oamanca. IlmaBneHue W
OTBEpACBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y JIENbHAs

TerIoTa TUIABJICHHSI. [TapoobpazoBanue u
koHmeHcanus. Vcmapenuwe. Kumenwe. VY aenbHas
TerioTa napooOpa3zoBaHusl. 3aBUCUMOCTH

TeMITepaTypbl KUIIEHHUsI OT aTMOC(HEPHOTO JaBICHUSL.
Bnaxxnocts BO3nyXa.

OHeprus TOIJINBA. Y IeNbHas TeIUIOTa CrOpaHusl.
[Mpunuuner padotel TermioBbix asurateneid KIT/|
TEIUIOBOTO  JBUTaTeNs. TemoBble JABHUTaTeld W
BaIUTa OKpPY>KaIOIIeH Cpebl.

3aKOH COXpaHEHHs W MpPEBpallieHUs >HEPruu B
TEIUIOBBIX MpoIleccax.

153.4.1.1. lemoHCTpanum.

Habnronenue 6poyHOBCKOTO IBHKCHUS.
Habnronenue nuddysuu.

HaGnonenue SBIICHUN CMauMBaHUS u
[KaITMIISIPHBIX SBJICHUH.

HaGuntozienue TeroBoro pacimpeHus Tedl.
N3menenue naBneHus raza nmpu U3MEHEHHH 00bEMa
1 HATPEeBaHUH WM OXJIAXKICHUH.

IIpaBuia u3MepeHus TeMuepaTypebl.

Buap! Tennonepenaun.

OxytaxJieHne Mpy COBEPILIEHUN pabOThI.

HarpeBanue npu coBepiieHHH pabOThl BHEUIHUMH
CHJIaMH.

CpaBHEHHE TEIUIOEMKOCTEH PAa3TUYHBIX BELIECTB.

HaGnronenue kumneHust.

HaGniozienue 1oCTOSHCTBA — TEMIIEPaTypbl  IpH
TTaBJICHUU.

Mopenu TEIIOBbIX IBUraTese.

153.4.1.2. JlabopaTopHbIe PabOThI U OIIBITHL.
OnbIThl 1O OOHApYXXEHUIO  JEUCTBUS  CHUII
MOJIEKYJISIPHOTO MTPUTSKECHHUS.

OnbITH o BBIPAIMBAHHIO KpPHUCTaJJIOB
MOBAPEHHOMN COJIM WJIU caxapa.

OnbIThl O HAOJIIOAECHHUIO TEIUIOBOTO PACIIMPEHHS]
ra30B, KUJIKOCTEN U TBEPBIX TEJ.

OnpeneneHue JHaBieHHs BO3AyxXa B OaJIOHE
LITTPHUIIA.

OnbITH, JEMOHCTPHUPYIOIIHE 3aBHCHUMOCTH|
IMaBJIeHUs] BO31yXa OT €ro 00bEMa M HarpeBaHUs HIIH
OXJTaXICHUSL.

IIpoBepka rumnoressl JMHEHHOW 3aBUCUMOCTH
IUIMHBL CTONMOMKA JKUIKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIlepaTyphl.

HaGniozienue M3MeHEHHsi BHYTPEHHEW JHEpruy




Tena B pe3yjbTare TeIulonepeaddn U - paboThl
BHCIITHUX CHJI.

HccnenoBanne  siBJI€HMsS — TEIUIOOOMEHa  IpH
CMEILMBAHUM XOJIOJIHON U TopsiyYeil BOAbL.

OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOIY4EHHOIQ
BOJOH IIPU TEIUIO0OOMEHE C HAarpeThiM METAITMYECKUM
LUIAHAPOM.

OnpenesneHne yaeIbHONU TENIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca HCIapeHHs.

Onpenenenue OTHOCHTEIIbHON BIIAXKHOCTH]
BO31yXa.

OmnpeneneHue yaeapHON TEIUIOTH IUIABICHUS JIbAA.

153.4.2. DnexTpuuecKkue U MarHUTHBIE SIBIICHUSI.

OnexTpuzanus Tena. J[Ba poxa 3NEKTPHUYECKHUX
BapsnoB. B3ammopelcTBHE 3apsDKEHHBIX Tell. 3aKOH
Kynona  (3aBUCMMOCTh  CHJIBI  B3aMMOJEHCTBHS
BapsHKEHHBIX TEJI OT BEJIMYUHBI 3apsA0B U PACCTOSHUSA
MKy TeJIaMH).

OneKTpuIecKoe noJe. HanpsoxéHHOCTH
piekTpuyeckoro nosst.  Ilpunnun cynepnosunuyl
PIEKTPHUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu EKTPUUECKHUX 3aps/I0B.
JJeMeHTapHBIN 3JekTpudeckuil 3apsan. CrpoeHue
aToma. IIpoBOOHMKM ®  JAWANIEKTPUKH. 3aKOH
COXpaHEHHUS EKTPUIECKOTO 3apsiaa.

ONeKTpUYecKuil TOK. YCIOBHUS CYIIECTBOBAHHS
PIEKTPUYECKOTr0 TOKA. VICTOUHMKH MTOCTOSIHHOTO TOKA.
/leticTBust 3JIEKTPUYECKOTO TOKa (TemoBoe,
XMMHYECKOe, MAarHUTHOE). ODJEeKTPHYECKHH TOK B
PKHJIKOCTSAX U Ta3ax.

OnexTtpudeckas nenb. Cuna Toka. DNEKTPHYECKOE
HAIIPSDKEHHE. ConpoTtuBieHne MPOBOJIHHKA.
Y nenbHOE compoTHBIICHKE BelecTBa. 3akoH OMa s
ydgacTka nemnu. [locrmemoBaTenbHOE M MapauIeNnbHOE
COCIMHEHHNE ITPOBOTHIKOB.

Pabora ¥ MOIIHOCTb AJIEKTPHUYECKOTO TOKA. 3aKOH
Jxoyns—Jlenna. DneKTpuIecKue Lenu u
[MOTPEOUTENH JJIEKTPUUECKOH OSHEPruu B  OBITY.
KopoTkoe 3amMbIKaHuE.

ITocTossHHBIC MarHUTBI. BsaumopeiictBue]
IMMOCTOAHHBIX MAarHuToOB. MarnaurtHoe I10JIC.
IMarautHoe moJie 3eMJIM M €ro 3HaueHue JUIsl )KU3HU|
Ha 3emusie. OneiT Opcrega. MaruutHoe TOJE
DIIEKTPUYECKOTO TOKa. IIpumenenue
PIEKTPOMArHUTOB B T€XHUKe. [[elicTBHe MAarHUTHOIO
oJids Ha MTPOBOAHUK C TOKOM. :‘)J’[GKTpOI{BI/II‘aTeJ'[L

ITOCTOSIHHOT'O TOKa. Hcnonb3oBanue
PIEKTPOABUIaTENeH B TEXHUYECKMX YCTPOMCTBAX U HA
TpaHCIopTe.

Onsitel @apanes. SIBneHue 3IEKTPOMAarHUTHON
maaykiun.  [IpaBuno JleHma. DiekTporeHeparop.
CriocoObl  TONMY4YeHHs  JJEKTPUUECKOM  IHEPTHi.
JJICKTPOCTAHIIMKM HAa BO30OHOBJIIEMBIX HCTOYHHKAX
PHEPTHH.

153.4.2.1. JlemoHCTpaIum.

DneKTpu3amus Tell.

JIBa  poma  DNIEKTpPUYECKHX  3apsAaoB u
B3aUMO/ICIICTBUE 3apsKEHHBIX TeJ.

YeTpoicTBO U AEHCTBUE IEKTPOCKOIA.

OnexTpocTaTHyecKast HHAYKIHS.




3aK0H COXpaHEeHHsI dJEKTPUUECKUX 3apSIOB.

[IpoBOAHUKY U JUANEKTPUKHU.

MOHeHHpOBaHI/Ie CHUJIOBBIX JTUHUHN QJICKTPUYCCKOT'O
TTOJIAL.

HcToyHnKH NOCTOSTHHOTO TOKA.

JleficTBuUsA 371EKTPUYECKOrO TOKA.

DNEeKTPUYECKHUNA TOK B )KUIKOCTH.

["a30BbIit pa3psa.

W3mepenue cuiibl TOKa aMIIEPMETPOM.

Nsmepenune ANEKTPUIECKOTO HaIpPsDKEHUS]
BOJIBTMETPOM.

Peoctar u Marasus cOnpoTUBIICHUN.

BzaumopelicTBre MOCTOSIHHBIX MarHUTOB.

MonenupoBaHue  HEBO3MOXXHOCTH  pas3fielieHus]
MOJIFOCOB MarHMUTa.

MOHGHHpOBaHI/Ie MArHUTHBIX MOJEN ITOCTOSHHBIX
IMAarHuTOB.

OmnsIT OpcTena.

MarauTtHoe moJyie Toka. DJIeKTPOMarHuT.

JelicTBe MarHMTHOrO TMOJSi Ha IIPOBOJHUK C
TOKOM.

DNeKTPOABUTATENh TTOCTOSIHHOTO TOKA.

UccnenoBanue SIBJIICHUS 3JIEKTPOMArHUTHOM
IMHAYKIIAN.

OmnsiTer @apajes.

3aBI/ICI/IMOCTL HanpaBJICHUA HWHAYKIHOHHOT'O TOKA
OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

153.4.2.2. JlabopaTopHbIie PabOThI U OIIBITHL.

OneITel 1O  HAOMIOJAEHUIO DJIEKTPHU3AIMH  Tell
MHIYKLUEN U IPU COIIPUKOCHOBEHUH.

UccnenoBanue neicTBUS 3JIEKTPUUECKOrO MOJs Ha
IMMPOBOAHUKU U JUIJICKTPUKH.

COopka u mpoBepka padOThI JICKTPUICCKOM I[Ny
IMOCTOSIHHOTO TOKA.

N3mepenue u perynupoBaHue CUIIbI TOKA.

W3mepenue u perylupoBaHue HalPSDKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO
uepe3 Ppe3ucTop, OT CONPOTHBICHUS PE3UCTOpa WU
HaIPsDKEHUS Ha PE3UCTOPE.

OnbITH, JIEMOHCTPUPYIOLIHAE 3aBHCHUMOCTH|
PIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €TrO)
VIJIMHBI, iomaau IMMONIEPEYHOTO CCUCHUA 51
MaTepuana.

[IpoBepka mnpaBuiia CIOKEHUSI HANPSHKEHUN MOpu
MOCJIeIOBATEILHOM COEIMHEHUH JBYX PE3UCTOPOB.

[IpoBepka mnpaBuna g CWibl TOKa IHpHU
MapaJijieIbHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne  pabOTBl  DIEKTPUUECKOTO  TOKA,
MIYIIEro Yepe3 Pe3ucTop.

OnpeneneHre MOIIHOCTH JJIEKTPUUYECKOTO TOKa,
BBIJIEJISIEMON HAa pe3UCTOpeE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO
uepe3 JaMIOUKy, OT HAMPsDHKEHUS Ha HEH.

Onpenenenne KI1J] narpeBatens.

I/ICCHe}IOBaHI/Ie MAarHuTHOI'O B3aHMO}IeﬁCTBHH
IMOCTOAHHBIX MAarHUuTOB.

I/I3yquHe MAarHuTHOI'O 10JIs1 IIOCTOSHHBIX]
IMAarHiuToOB IPHU UX O6'I)eI[I/IHeHI/II/I " pasaCICHUU.

UccnenoBanue NeWCTBUS 3JIEKTPUUYECKOIO TOKA HA




IMATHUTHYIO CTPEJIKY.
ONBITHI, JEMOHCTPUPYIONINE 3aBHCUMOCTH CHJIbI
B3aMMOJCICTBUA KaTYLIKM C TOKOM M MarHuTa oOT
CHJIbI TOKA U HAINPAaBJIEHUs TOKA B KaTyIIKE.
N3yueHne neWcTBUS MAarHUTHOTO TMOJS  HA
MPOBOAHUK C TOKOM.

Koncrpyuposanue u U3y4YEeHUE paboTsl
PIEKTPOABUIATEIIS.

N3mepenue KILJ 9JIEKTPOBUIaTENILHOM
[YCTAaHOBKH.

OnbITH 1o HCCIEI0BAaHUIO SIBJICHUS
PIEKTPOMAarHUTHOM MHIYKIWH: HCCIIEI0BAaHUE]
M3MEHEHUH 3HAYEHUs u HaIlpaBJICHUS
MHIYKIMOHHOI'O TOKA.

9 kiacc

153.5.1. MexaHu4eckue sIBJICHHUS.

Mexannueckoe aBUKEHHE. MarepuanbHas TOYKa.
Cuctema otcuéra. OTHOCHTEIBHOCTE MEXaHHMYECKOTO
nBH>KEeHMs. PaBHOMEpHOE NMpsSMOJIUHENHOE JBUKEHHUE.
HepaBHOMEpHOE NIPSIMOJIMHENHOE JBJKCHHE.
CpenHsii W MIHOBEHHas CKOPOCTh Tella IMIpH
HEpPaBHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHOYCKOpEeHHOE IPSMOJIMHEHHOE
mBrkenne. Ceodonnoe magenne. OneiTel I amuiest.
PaBHOMepHOE aBUkKEeHUE 1O OKpYykHOCTHU. [lepuos
M yactoTa oOpameHus. JluHeiHas wu  yryioBas
ckopocTH. LleHTpoCTpeMHUTENBHOE YCKOPEHUE.

IIepselii 3akoH Hetotona. Bropoii 3akon Herorona.
Tperuit 3akoH Hptorona. IlpuHiuun cynepno3uuun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia
TPEHUSI CKONBKEHHUS, CHJa TPEHHS IIOKOSA, ApPYyTHE
BUJIBI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMHPHOTO TATOTCHHS.
'Yckopenne cBoOomHOTO MajfeHus. J[BHKeHHe IUIaHeT|
Bokpyr Comnnma. Ilepas kocMudeckas CKOpPOCTb.
IHeBecomMoCTh U Meperpy3KH.

PaBHOBecne MarepuanbHOW TOYKH. AOCOIIOTHO
TBEproe Teyno. PaBHOBecwe TBEPIOTO Telma ¢
BaKpeIJIEHHON OChl0 BpamieHus. MOMEHT CHJIBI.
L{eHTp TSKECTH.

Nmnynec tena. M3menenue umnynbca. Mmmynbe
CHJIBL. 3aKOH COXpaHEHWs WMITyJbca. PeakTuBHOE
ITBIDKEHUE.

Mexanunudeckas pabota ¥ MOIIHOCTb. PabGora cui
TSOKECTH, YOPYrocTH, TpeHus. CBA3p HHEPTUU H
paboTel. [loTeHIManpHast 3HEPTUs Tena, MOIHATOTO
HaJ| TIOBEPXHOCTbIO 3eMiH. [loTeHIManbHas >Heprus
ckaTol mpyxuHbl. Kunerndeckas sHeprus. Teopema
0 KHHETHYEeCKON »HEepruu. 3aKOH COXpaHEHHS
MEXaHUYECKOU SHEPIHH.

153.5.1.1. lemoncTpanuy.

HaOnronenne MeXaHMYeCKOro JBHKEHHS —Tela)
OTHOCUTEIJIHO Pa3HbIX TEJ OTCUETA.

CpaBHEHHUE yTeH U TPACKTOPUI ABHKEHUS OJTHOTO
1 TOTO K€ TeJIa OTHOCUTEIIBLHO Pa3HbIX TEJl OTCUETA.

N3mepenue CKOPOCTH u YCKOPEHHS
MPSIMOJIMHEIHOTO JBIKECHUSL.

HccnenoBanue  NPU3HAKOB — PaBHOYCKOPEHHOTO
ITBHKESHYISI.




HaGuntonienue ABHKEHUs! Tella 1o OKPYKHOCTH.

Ha6monenue MEXaHHUYECKHX SIBJICHHIA,)
[IPOUCXOAUINX B cUCTeMe OTcuéra «Tenexka» Ipy
e€ paBHOMEPHOM U  YCKOPDEHHOM  JIBUKEHHH
OTHOCHUTENILHO KaOMHEeTa (hH3HKH.

3aBUCHMOCTh YCKOPEHHMsI Tejla OT MacChl Tella H
IMelCTBYIOIIEH Ha HETO CUIIBI.

HaGunronenue paBeHCTBa CHJI TIPH B3aUMOJICHCTBHY
TeJI.

H3meHeHue Beca Tella pyu YCKOPEHHOM JIBHIKEHUH.

[Iepenaua umnyJsbca npu B3aUMOACHCTBUU TEN.

[IpeoOpa3oBaHuss PHEPTMU MPU B3aUMOICHCTBHU
TeJI.

CoxpaHenue HMITYJIbCa pu HEYIIPYIroM
B3aUMOJCHCTBUU.

CoxpaHeHue HMITyJibca MpU aOCOJIOTHO YIPYTroM
B3aUMOJCHCTBUU.

HaGuntozienue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHHE  MEXaHHYECKOW  DHEprud  IpH
CBOOO/IHOM IaICHHH.

CoxpaHeHHE  MEXaHHYECKOW  DHEprud  IpH
VIBH?)KCHUU TEJIa 110 I[eﬁCTBPIeM IIPY>KHUHBI.

153.5.1.2. JlabopaTopHbIie PabOThI U OIBITHL.

KoHcTpynpoBanue Tpakra Juisi pasroHa W
I[aHLHeﬁHleFO PaBHOMECPHOI'O JABMKCHUS HIapUKa WY
TEIIEKKH.

Omnpenenenne CpeiHed CKOPOCTH CKOJIBKEHHS]
Opycka WM [BFWKCHHS [IApHKA [0 HAKIOHHOW
[JIOCKOCTH.

Onpenenenne YCKOPEHHUS Tena npy|
[PABHOYCKOPEHHOM  JBW)KEHUH 1O  HAKJIOHHOU
[JIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM TIpY
[PABHOYCKODEHHOM  JIBW)KEHMH  0e3  HayaJbHOH
CKOPOCTH.

[TpoBepka ruoTe3sl: €CIK MPU PABHOYCKOPEHHOM
VIBU>KCHU U 0e3 HavaIbHOK CKOPOCTH IIYTH OTHOCATCH
[KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
TPOMEXYTKH BPEMEHU OJAVHAKOBBI.

I/ICCHe}IOBaHI/Ie 3aBUCUMOCTH CHJIBI TpCHUS
CKOJILKCHHA OT CHUJIbI HOPMAJIbHOT'O JTaBJICHUSA.

Onpenencaue K03QUIMEHTA TPESHHUS CKOJIBKCHUS.

OnpeneneHue >XECTKOCTH MPYKUHBI.

Onpenenenne  pabOTBl  CHJIBI  TPEHHUS  MIPHU
[PABHOMCPHOM JBMXXCHUM TEJIa I10 FOpHSOHTaJ'IBHOﬁ
[MOBEPXHOCTH.

Onpenenenue pabOTBI CHIIBI  YIOPYTOCTH MIpH
moabEMe rpy3a ¢ UCIOJIb30BAaHUEM HETIOJBIIKHOTO H
TTOIBUKHOTO OJIOKOB.

H3yyeHue 3ak0Ha COXPaHEHUS SHEPTUH.

153.5.2. MexaHu4eckue Koje0aHus U BOJIHBI.

KonebarensHoe JBIDKEHHE. OCHOBHBIE
XapaKTepUCTUKU  KojeOaHuil: Mepuoj, Yacrora,
aMIUIMTYyAa.  MaremMaTU4eCKMH M NPY>KUHHBIN

IMAsITHUKH. IIpeBpawenue SHEPIUU py
[KoJIe0aTeTbHOM JBI)KEHHUH.
3aryxaromue KoJIeOaHHUSI. BrinyxieHHbIE

onebanus. Pezomanc. MexaHHMUECKHE  BOJIHBL,
CBoiicTBa MexaHndeckux BonH. IlpomoneHble U
orepeyHble BOJHBI. J[MHA BOJIHBI M CKOPOCTH €€




pactipocTpaHeHusl. MexaHu4ecKhe BOJHBI B TBEPAOM
Tese, CeMCMUYECKUE BOTHEI.

3Byk. [I'poMkocTh 3Byka U  BBICOTA TOHa,
Otpaxxenue 3Byka. UH(pa3ByK u yJabTpa3ByK.

153.5.2.1. lemoHCcTpanum.

HaGntonenue kosebanuii Tel 1Mo AeHCTBUEM CHUIIBI
[TAKCCTU U CUJIBL YIIPYT'OCTH.

HaGmionenue kosiebaHuii Tpy3a Ha HHUTH M H3
MpY>XKHAHE.

HaGnionenue  BBIHY)KICHHBIX — KOJNEOaHMH U
[pe30HaHca.

PacnpocTtpaneHue mDpoJONBHBIX U TOMEPEUHBIX
BOJIH (Ha MOJEIH).

HaOniozienue 3aBUCHMOCTH  BBICOTBI 3ByKa OT]
4aCTOThI.

AKyCTHYEeCKHH Pe30HaHC.

153.5.2.2. JlabopaTopHbIie PabOThI U OIBITHL.

OmnpeneneHde 4YacToThl M TepHOAa KOyeOaHHH
IMATEMATHUYCCKOI'O MasATHHUKA.

OmnpeneneHde 4YacToThl M TepHOAa KOyeOaHHH
MPY>XKMHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH IEPUOJA KOJeOaHHH
MOJABCIICHHOI'O0 K HUTH I'py3a OT JAJIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH IEPUOZA KOJeOaHHH
MPY>KMHHOTO MAasTHUKA OT MacChl rpys3a.

[TpoBepka HE3aBUCHMOCTH NepHOJAa KOyeOaHHH
rpy3a, IOABCUHICHHOTO K HUTHU, OT MAaCChI I'py3a.

OnbITH, JIEMOHCTPUPYIOLIHAE 3aBHCHUMOCTH|
rmepuoAa KoyiebaHUW MNPYKUHHOTO MAasiTHHUKA  OT|
IMAcCChI Tpy3a U KECTKOCTH MPYIKUHBI.

H3mepenue yckopeHus: CBOOOTHOTO Ma/ICHHSI.

153.5.3. DNeKTPOMarHuTHOE noJie u
PICKTPOMAriMTHBIC BOJIHBI.

ONeKTpOMarHUTHOE TMoje. DIEKTPOMArHUTHBIC
BonMHBL. CBOMCTBa 3MeKTpOMarHUTHBIX BosH. [Ikana
PICKTPOMArHMTHBIX BOJIH. Hcnonp3oBanue
PICKTPOMArdMTHBIX BOJIH IJISA COTOBOH CBSI3H.

OnexTpoMarHuTHas npupoma cBera. CKOpocTh
cBera. BoiHOBBIE CBOMICTBA CBETA.

153.5.3.1. lemoncTpanuu.

CBOIiCTBa ANIEKTPOMATrHUTHBIX BOJH.

BosnHoBbIE cBOlICTBa cBeTa.

153.5.3.2. JlabopaTopHbIie PabOThI U OIIBITHL.

N3yueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C
[TOMOIIBI0 MOOHIIBHOTO Tee(oHa.

153.5.4. CBeToBbIE SBIICHUSI.

JlyueBas mogzens cBera. lcrouHukm cBera.
[TpssMonuHEeHOE pacHpOCTpaHEHUE CBETA. 3aTMEHHS]
Conmama u  Jlywel. Otpaxkenue cBera. [Llmockoe
Bepkano. 3aKOH OTPa)KCHUS CBETA.

IIpenomnenue cBeta. 3aKOH MPEIOMIICHHS CBETA.
[TomHOE BHYTpEHHEE OTpa’keHHe CBeTa.
Mcrnonp30BaHKe MOJHOrO BHYTPEHHETO OTPAKEHHS B
ONITHYECKUX CBETOBO/IAX.

Jlunza. Xon nmyueit B nuH3e. OnTHYeckas cucTeMa
(boToanmapara, MUKpOCKONa M Tejeckomna. [Ja3 Kak
OTITHYECKast cucrema. BruzopyxocTth U
IMaTbHO30PKOCTH.

Pasnoxxenne Oenoro ceera B coekrp. OmBITHI
Hpiotona.  CiiokeHHE  CHEKTPaJbHBIX  IIBETOB.




/Tucnepcus ceera.

153.5.4.1. lemoHCcTpanum.

[IpsiMonuHeliHOE pacipoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Monyuenne n300paxkeHH B IIOCKOM, BOTHYTOM H
BBIITYKJIOM 3€pKajax.

IIpenomnenue ceera.

OnTU4ecKuii CBETOBOI.

Xop nydeit B coOuparomiei JImH3e.

Xox myuel B pacceuBarollel JIMH3E.

[Tonmy4yenne n300pakxeHU ¢ TOMOIIBIO JINH3.

[Mpunuun aevictBus Qoroarnapara, MUKPOCKOIA U
TEJIECKOTIA.

Mounens rinasa.

Pa3znoxenue 6enoro ceera B CIEKTP.

ITomyyenne Gemoro cBeTa HpPU CIOXKEHUU CBETA
[Pa3HBIX IIBETOB.

153.5.4.2. JlabopaTopHbIie PabOThI U OIIBITHL.

HccnenoBanne 3aBHCHMOCTH  yIJla OTpPa)KeHHs
CBETOBOTO JIy4a OT yIJIa MaCHHS.

W3yuenne xapakTepuCTUK N300paKeHUs MpeaMeTa
B IUIOCKOM 3epKajie.

HccnenoBanue 3aBHCHMOCTH yIiIa IPEIOMIICHHUS
CBETOBOIO JIydya OT YyIVIa MAJAE€HHUS Ha TpaHHIE
(BO3YX—CTEKJION.

Ilonyuenue M300paKeHUH c IIOMOLBIO
coOMparoIIen JTMH3BI.

Onpenenenue (hokycHoro paccTostHUs U
OIITHYECKOM CHJIbI COOUPAIOIEH JINH3BI.

OnBITH IO Pa3I0KEHNIO OEJIOr0 CBEeTa B CIIEKT).

OnBITH IO BOCTIPHSTHIO I[BETA MPEIMETOB IPH HX
HaOJII0JIEHUH Yepe3 BETOBbIC (QUIBTPHI.

153.5.5. KBaHTOBbIE SIBJICHUSI.

OmnbiTel  Pesepdopna W 1uiaHerapHas MOJIEINb
atoma. Mogenr aroma bopa. Hcnmyckanue u
rmoriomeHne cBeTa aTomMoM. Kpautel. JluHeiluatbie
CIIEKTPEI.

PamnoaktuBHOCTh. Anb(da-, Oera- U ramMma-
m3mydenus. CtpoeHue aTomMHOro supa. HykinonHas
MOJielb aTOMHOTO snpa. M3orombl. PaguoakTuBHBIE
mpeBpaieHus. [lepuon momypacmnana aTOMHBIX sIIEp.
SlnepHBlE  peaxmuu. 3aKoHBI COXpaHEHHS
Baps0BOTO M MAacCOBOTO dYHCEN. OHEpPrus CBS3H
ATOMHBIX SJCP. CBs3b MacChl U OHEPIrUu. PeaKHI/II/I
cuHTe3a U JjAeneHus saep. Mcrounuku sHepruu
CouHIta 1 3BE31I.

Snepnas sHepreTuka. JleMcTBUS paaMOaKTUBHBIX
M3JIy4E€HUI Ha KUBBIE OPTaHU3MBI.

153.5.5.1. lemoncTpanuu.

CHeKTpBI H3JIYYCHUS U IIOTJIOICHUA.

CrieKTpbl pa3IUYHbIX T'a30B.

CrexTp Bojoposa.

Habnronenue TpekoB B kamepe BuiibcoHa.

Pabora cyérunka HOHU3UPYIOUIHNX U3ITyUSHUH.

Perucrpanus usiydeHus NpUpOJHbIX MUHEPATIOB U
MPOIYKTOB.

153.5.5.2. JlabopaTopHbIie PabOThI U OIBITHL.

HaGuntozienue CIUIONIHBIX M JIMHEHYAThIX CIIEKTPOB
3Ty YEHHUS.

VccnenoBanne  TPEKOB: H3MEpEHHE SHEPruy




MaCTHILIBI IO TOPMO3HOMY TyTH (110 (hoTorpadusm).
H3mepenue paauoakTUBHOTO (oHa.
153.5.6. [ToBTOpHTENHHO-0000IAIONII MOAYIIb.
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