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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO OOIlEro o0Opa3oBaHUS
COCTaBJIeHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 0Opa3oBaTeIbHOW MpOrpamMmbl, HPEJICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (enepaibHON paboyelt mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Ousukay.

Conmepxanne mporpamMmbl 1O (HU3MKE HAmpaBlIeHO Ha (QOpMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AINHMI0 H3yYCHHSI
GU3UKKM Ha NEATeTHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenMera B peanusanuu TtpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMTYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUeHUs, a TaKKe
MEXIPEIMETHBIC CBS3M €CTCCTBCHHOHAYYHBIX YYCOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[TporpamMma mo (hu3HKe yCTaHABIUBAET paclpeaesieHue yueOHOro MaTepraa
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT NpuMEPHYIO MOCIEA0BATEIbHOCTh
M3Y4YCHUS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BHUTHsI MPEAMETHOTO COJICPKAHUS H
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIUIN YYUTEIIO B CO3/1aHUU paboueil mporpaMMBbl 10 y4eOHOMY MPEIMETY.

®dusnKa SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOIBbKY (PU3NUYECKHE 3aKOHBI JIS)KAT B OCHOBE TIPOIECCOB U
SBICHUN, W3y4YaeMbIX XHUMHEH, OHoJIorued, acTpoHOMUEH H  (GU3HICCKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYH) KApTUHY MHpa,
MpefocTaBiIsieT Haubojee sCHbIe O00pas3lbl MPUMEHEHHUS HAy4yHOTO MeEToja
MO3HAHUS, TO €CTh CIIOC00A MOTyYeHUsI JOCTOBEPHBIX 3HAHUN O MUPE.

Onna W3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnkun Ha 0a30BOM ypOBHE IMperoyiaraet OBJaJeHUE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTb:

HAay4YHO O0OBSICHSATH SABJICHUAA,

OLCHUBATH U IIOHUMATb OCOOCHHOCTH HAaY4YHOI'O HCCJICAOBAHUA,



HHTCPIPCTUPOBATL MOAHHBIC W HCIIOJb30BAThb HAYYHBIC OOKA34aTCIbCTBA JIA
IMOJIY4YCHHUA BBIBOJOB.

enn wusyuenus ¢GU3MKKA HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenojnaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepauuu, peaau3yroUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPXKAEHHON peUICHHEM
Komnernn Munucrepctsa npocseiienust Poccuiickoii @enepanuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau ndyyenuss Gpu3nuKu:

NpuoOpeTeHNEe HMHTEpeca M CTPEeMJICHUS OOy4YarOMMXCAd K HAyYHOMY H3YyYECHHIO
MPUPOBL, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

Pa3BUTHC Hp@}]CTaBHCHI/Iﬁ O HAay4YHOM MCTOJAC IIO3HAHUA H q)OpMI/IpOBaHI/Ie
HCCJICA0BATCIBCKOIO OTHOIICHUSA K OKPYKAtOIIUM SABJICHUSM

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa H3y4YeHHs OCHOB
CTpOEHUs MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupOBaHUE TPEACTAaBICHUH O PO (U3UKA [ Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUM;

pa3BUTHE TPEICTABICHUN O BO3MOXHBIX cdepax Oymaymier mnpodecCuoHaATbHON
JIESITENbHOCTH, CBSI3AHHOW C (DPU3MKOM, MOJArOTOBKA K JajbHEWIIeMy OOy4YeHHIO B
ATOM HalpaBJICHUHU.

JlocTikeHre 3TUX Leled mporpamMmbl 1o (U3WKE HAa YPOBHE OCHOBHOTO
oOmrero o0pazoBanusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpUOOpETEHNE 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHWYECKHX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJIICHUSAX;

NpUOOpPETEHNE YMEHHMI OINUChIBaTh W OOBACHATh (PU3UYECKHE SIBICHHUS C
HCITOJIb30BAHUEM ITOJIyYEHHBIX 3HAHU;

OCBOEHUE METOJOB PEUICHUs NMPOCTEUINNX PACUYETHBIX 3a7ad C HCIOJIb30BAHHEM
(U3HYECKUX MOJENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOMIOJaTh MPUPOJHBIC SIBICHUS UM BBINOJHATH OIBITHI,
nabopaTopHble pabOThl M SKCHEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ HHpOpMaIel GU3NIECKOro COACPKaHUS, BKITIOYAs
WH(OPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (PU3WKH, aHAIN3 M KPUTHUIECKOEC
OIICHWBaHUE MHHOPMAIIHH;



3HAaKOMCTBO cO cepamMu MpodecCHOHATBFHONW JesITeIbHOCTH, CBA3aHHBIMU C
(Gbu3MKONW, W COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMH Ha JIOCTIKEHUSX
buznyecKoil HayKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIeNI0), B §
KJ1lacce — 68 yacoB (2 vaca B Hezelno), B 9 kinacce — 102 yaca (3 yaca B Hefento).

[Ipennaraemelii B mporpaMMe no (puU3MKe MepedyeHb JadopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEeNIbHBIN XapaKTep, YUUTENb JeIaeT BIOOP MPOBEICHHUS
7a00paTOpHbIX PAbOT M ONBITOB C Y4ETOM MHIUBUAYaJIbHBIX OCOOEHHOCTEH
oOy4Jaronuxcs, CUcKa AKCIEPUMEHTAIbHBIX 3aJlaHui, MPEAJIaraéMbIX B paMKax
OCHOBHOI'0 I'OCYJapCTBEHHOI'0 3K3aMe€Ha 10 (PU3HKE.



COILEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaOIIEero Mupa.

@dusuka — Hayka O npupone. SBieHus npupoabpl. PU3NUYECKUE SBICHUS:
MEXAaHUYECKUE, TEIUIOBBIE, JIEKTPUIYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BeanuyuHbL. 3Mepenune @usnueckux BenuuuH. Puzndeckue
npuoopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cuCTemMa €IMHHII.

Kak ¢wu3uka u Jpyrue eCTeCTBEHHbIE HAYKH HM3y4aroT TMPHPOIY.
EcrecTBeHHOHAy4HBIM METOJ TMO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
Habro1aemoro sBieHus. Onucanne GU3NICCKUX SBIICHHH C TTIOMOIIBIO MOJCIICH.

Jemoncmpayuu.
MexaHn4ecKue, TEINIOBBIE, AJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUA.

®dusnveckre NPUOOPHI M TPOIEAypa MPSIMBIX HM3MEPECHUH aHAJOTOBBIM U
U (HPOBEIM TPUOOPOM.

Jlabopamopnuie padbomout u onvimot.
Omnpenenenre NeHb! AeEHUS IKaJlbl U3MEPUTENBHOT0 Ipudopa.
N3mepeHne paccTosHUN.
N3mepenne o0bEMa KUIKOCTU U TBEPAOTO TETA.
Omnpenenenue pazMepoB MaJIbIX TEJ.

N3mepenue temreparypbl NpU MOMOIIUA >KUIKOCTHOTO TEPMOMETpPA M JIaTUYMKa
TEMIIEpaTyphl.

[IpoBeneHune uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJIbHOCTh MOJETA IIAPHKa,
MyIIEHHOTO0 TOPU30HTAJIBLHO, TEM 00JIbIlIe, YeM OOJIbIlIE€ BHICOTA ITyCKAa.

Pa3zneun 2. IlepBoHayaibHbIe CBe/IeHNsI 0 CTPOEHHH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JOKa3bIBAIOIINAE TUCKPETHOE CTPOCHUE BELIECTBA.



JIBrkenre 4actul] BemecTtBa. CBs3b CKOPOCTH JIBUDKEHUSI 4YacTHUIl C
TeMriepaTypoil. bpoyHoBckoe aBmxkeHue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBAa: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpucTamm4yeckux) Tell. B3auMOCBs3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.
Habmronenrne OpoyHOBCKOTO JIBUKEHUS.
HaGmonenue nuddysun.

Ha6HIOI[eHI/I€ HBHCHHﬁ, O6"bHCH${}0HII/IXCH IMPUTAKCHUCM HWJIM  OTTAJIKUBAHHCM
qaCTHIl BEUICCTBA.

Jlabopamophuie padbomot u onvimol.
OrneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (oTorpaduit).
OnpIThl 110 HAOIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.
Pa3nen 3. /IBusKeHHe U B3aUMO/IeCTBHE TeJl.

Mexannyeckoe HIBWKEHUE. PaBHOMEPHOE W HEPABHOMEPHOE JBH)KEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMKEHUU. Pacyér nyTu u
BPEMEHU JIBUKECHHS.

SBrneHue uHepUMHU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tesl KakK MNpUYMHA
U3MEHEHUA CKOPOCTHM [IBHOKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Tera.
[InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH € KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BEMa BelecTna.

Cuila Kak XapakTepucTHhKa B3auMozaeicTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO THHAMOMETpA. SIBIIEHHE TATOTEHUsS U CUJa
TskecTy. Cuila TSKeCTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Crnoxenune
CWJI, HAPABJIEHHBIX O OJHOM mpsiMoi. PaBHOmelcTByromas cui. Cuna TpeHwus.
TpeHue CKOJbKEHHS U TPEHUE TOKOsS. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOnronenre MeXaHH4eCKOro ABMKEHUS Tea.



N3mepenne ckopoCcTy NMPSIMOJIUHENHOTO ABUKEHHUS.

HaOmronenue siBneHust HHEPIIUU.

Hab6mronenue n3MeHeHust CKOpOCTH MPU B3aUMOICUCTBUM TEll.

CpaBHeHHME Macc 0 B3aUMOAECHCTBUIO TEI.

CrnoxxeHue cuil, HalpaBJICHHBIX 0 OJHON MPSIMOIA.
Jlabopamophule pabomot u onvimol.

Onpenenenue CKOPOCTH PAaBHOMEPHOIO JBUKEHUS (IIapuKa B KUJKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa WM MIapUKa 10 HAKJIIOHHOM
IJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

OnbITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (AedopMaluu) npyKUHbI
OT MPHWIOKEHHOM CHJIBL.

OMnBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPSHHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paszpnen 4. JlaBineHue TBEPABIX TeJl, )KMAKOCTEH U ra30B.

JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIUYCHUS JaBicHUsA. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJIGHHs Taza OT 00bEéMa, Temmeparypel. Ilepenmadya naBieHHs
TBEPABIMU TEJNaMHU, XUAKOCTIMHU M razamu. 3akoH [lackams. [THeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTb JAaBJIEHUS XKUJIKOCTH OT TIIyOuHBL. ['HIpocTaTudeckuii
napagokc. Coolraromuecs cocybl. I napaBindeckue MeXaHu3MBbl.

Atmocdepa 3emunn u atmocepHoe naieHue. lIpuuuHbBI CyliecTBOBaHHMS
BO3ayIHONW o6omouku 3emiu. OmbiT Toppuuemnu. U3mepenue aTtmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOIO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHMUSL.

JlericTBHE )KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankuaronias
(apxumenoBa) cwia. 3akoH Apxumena. [inapanue ten. Bo3ayxoruiaBaHue.

Hemoncmpayuu.
3aBHUCHUMOCTH JIABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiieHUs KUJIKOCTHIO U TA30M.



CooOmatomuecs cocyibl.
I'mppasinueckuii mpecc.
[IposiBnenue nencTBrst aTMOCPEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CUJIBI OT OOBEMA MOrPYXKEHHOM YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAKOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcinoBue 11aBaHUS TeJl: IUIaBaHUE WIIM IMOTPYKCHUC TCJII B 3aBUCUMOCTH OT
COOTHOIIICHMUS TUNIOTHOCTEH Tea 1 KHUAKOCTH.

Jlabopamophule padbomot u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTpYyKEHHOW B
YKUJKOCTb YacCTH Tela.

OrnpenenieHue BBITAIIKMBAIONIEH CHUIIbI, JIEUCTBYIOUIEH HA TEJO, MOTPYKEHHOE B
JKUJIKOCTD.

HpOBepKa HC3aBUCHUMOCTHU BBITaJIKPIBaIOHIGﬁ CHIJIBI, IIGﬁCTBYIOHIGﬁ Ha TCJIO B
KHUIKOCTH, OT MAaCChI TE€JIA.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, JCHCTBYIOIIEH
Ha TEJIO B >KUJAKOCTHU, OT O0OBbEMA MOrPYXKEHHOM B KUAKOCTh YAaCTH Tela U OT
TTIOTHOCTH >KUIKOCTH.

KonctpynpoBanue apeomerpa MM KOHCTPYMPOBAHMUE JIOJKU MU OINPEIEICHUE €&
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTH. JHEPrusi.
Mexanuudeckast pabota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHeHue mnpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpasuno» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUMAIbHAS DHEPTHUS.
IIpeBpaienre 0OTHOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.



[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamophuie padbomost u onvimot.

Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHMHM Tejla TI0
TOPU30HTAILHOM MTOBEPXHOCTH.

HccenenoBanue yciioBHUil paBHOBECHs pblyara.
N3mepenne KII/] HaKJIIOHHOM IIJIOCKOCTH.

N3ydeHne 3aKoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BelecTsa. Macca U pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, NOATBEPKIAAIOLINE
OCHOBHBIE TIOJIOKEHUS] MOJIEKYJIIPHOKUHETUYECKOM TEOPUHU.

Mopenu TBEPIOro, >KHUJIKOTO U Ta3000pa3HOTO COCTOSSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUN MOJIEKYJIIPHO-KHNHETUYECKOH TEOPHH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TeIIOBOE pacllMpEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHXKCHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
Terionepeaaya u COBEpIIIECHUE padoTHI. Bus TerIonepeaaum:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTH BeliecTBa. TermiooOMeH H
TEIUIOBOE paBHOBecHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBienue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BELIECTB. Y AENbHAs TEIJIOTAa IUJIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPAaTyphl KHUIIEHHUS OT aTMOC(HEpHOro
JABJICHUSI.

BnaxHocTts BO31yXa.
OHeprus TOILIMBA. Y I€JIbHAS TEIIOTA CTOPaHUS.

[TpuHuuner pabotsl TerioBeiX aBuratened KIIJ[ TerioBoro aBuraress.
TeruioBbie IBUTATENN U 3aIATA OKPYKAIOIIEH CPEIbI.



3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.
Habmronenre 6poyHOBCKOTO JIBUKEHUS.

Habmonenune nuddysun.

Ha6HIOI[eHI/I€ SIBICHUM CMa4yMBaHUS U KalTWJIJIAPHBIX SIBJICHUI.

HabGmroneHue TemioBoro pacumpeHus Te.

N3menenue AaBJICHUA Tas3a IIPpH HU3MCHCHHU 00béMa W Harp€BaHnun

OXJIAXKJCHUU.

IIpaBuita u3MepeHus TeMIepaTypsl.

Bubl Tenonepenaym.

OxJtaxieHue Ipyu COBEPIIEHUH PadOTHI.

HarpeBanue npu coBepuieHrH pabOThl BHEUTHUMH CUJIAMHU.
CpaBHEHUE TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmronenue kuneHus.

Habmroienue nocTostHCTBa TeMIIEPATyPhl MPU TIABJICHUH.
Mopnenu TenoBbIX JIBUTATENEH.

Jlabopamophule pabomot u onvimol.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUSI.

OnbITI O BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM UJTU caxapa.

500041

OnpIThl O HAOJIOJCHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH W TBEPHABIX

TCII.

Omnpenenenue gaBiaeHUs BO3yXa B Oa/IOHE IIIPULA.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT €ro o0béMa H

Harp€BaHHus UJIN OXJIAXKIACHUA.

IIpoBepka rurmoTe3sl JUHEWHOW 3aBUCHMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.



HabGnronenne n3MeHeHns: BHYTpEHHEN SHEPTUU TeJla B Pe3yJibTaTe TEeIUIoNepeiadn
¥ paOOThl BHEIIHUX CHIL

HccnenoBanue sIBIEHUS TEIUIOOOMEHA MPU CMELIMBAHUM XOJOJAHOW W TOpsSYei
BOJIBI.

OHpCI[CJ'ICHI/Ie KOJIMYECTBA TCINIOTHI, IMOJYYCHHOTO BOI[Oﬁ Ipu TerIooOMeHe ¢
HarpC€TbiM MCTAJUIMYCCKUM HUIUMHAPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliiecca UCIIAPEHUS.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Ornpenenenue yaenbHON TEIUIOTHI IJIaBJIEHUS JIb/IA.
Pazgen 7. JinekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

OnekTpu3auus Tenl. J[Ba poaa siekTpuuecKkux 3apsaoB. BzaumoneiicTBue
3apsbKeHHBIX  Teil.  3akoH KynoHa (3aBUCHMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYMHBI 3aPSJI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTR anekTpudeckoro mnotis. IIpuHuun
CYNEPIIO3ULINH 3JIEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsAioB. DJIEMEHTAPHBINA 3JIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W  JUPJEKTPUKHU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTouyHukM MOCTOSSHHOTO TOKAa. JIeMCTBUS DIIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHYECKOE, MAarHUTHOE). DJIEKTPUIECKUN TOK B KUJIKOCTSAX U ra3ax.

Onektpuueckasgs uenb. Cuima  TokKa.  DIJIEKTPUYECKOE  HANPSKEHUE.
ComnpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
it ydactka nend. [locnemoBarenpHOe M NApPAUIEIbHOE  COEAMHEHHE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOrO TOKa. 3akoH Jhxoyms—JleHna.
DJeKTpUYEeCKue LEeNH U MOTPEeOUTENH JIeKTpUUECcKoil sHepruu B ObITy. KopoTkoe
3aMbIKaHUe.

IlocTosIHHBIE  MATHUTHI. BzaumopneiictBe  IMOCTOSHHBIX  MarduTOB.
MarsauTtHoe noJjie. MarautHoe 1oJjie 3EMJIM U €r0 3HaUeHHUE JUId )KU3HU Ha 3eMIIE.
OnbiT  Opcrena. MarHuTHoe TIO€  JJIEKTpuueckoro Toka. I[IpumeHneHue



AJIEKTPOMAarHuTOB B TEXHUKE. /[elicTBME MarHUTHOIO MOJIA HA IPOBOJIHUK C TOKOM.
ONeKTpoABUraTeab IOCTOSIHHOTO TOKa. VCIonb30BaHME >SJIEKTPOABUIATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apanes. SABneHue snekrpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crnioco0bl MOy YEHUS ANEKTPUYECKOU SHEPIUH.
DIEeKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUHU.

Hemoncmpauuu.
DIIeKTpU3aLHus TE.
JIBa poia 3JIEKTPUYECKUX 3apsI0B U B3AUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIEKTPOCTATUYECKAST UHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOoBOHUKY U AUBAEKTPUKH.
MopennpoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
N cTouHMKN OCTOSIHHOTO TOKA.
JIelcTBUS JIEKTPUIECKOTO TOKA.
DIEKTPUYECKUN TOK B KUIKOCTH.
I"a30BbIi1 pa3psia.
N3mepeHne cuilbl TOKa aMIEPMETPOM.
N3MepeHune 3neKTpUYECKOTr0 HAMPSIAKEHUST BOJIbTMETPOM.
Peocrar u MarasuH cOnpoTHBIEHU.
B3aunmopericTBre NOCTOSTHHBIX MATHUTOB.
MoenvpoBaHrue HEBO3MOXKHOCTH Pa3AEICHUS MTOJI0COB MAarHUTA.
MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MATHUTOB.
OmneIiT Opcrena.
MarHuTtHoOE 1ojie ToKa. DIEKTPOMArHHmT.

JlelicTBHE€ MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.



DJIEKTPOABUTATENH ITOCTOSHHOTO TOKA.
UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.
OnbiThl Dapajnes.

3aBHUCUMOCTD HarpaBJICHUA HHAYKIOWMOHHOI'O TOKa oT YCJ'IOBI/Iﬁ €ro
BO3HHMKHOBCHU.

DneKkTporeHepaTop MOCTOSIHHOIO TOKA.

Jlabopamophuie padomul u onvimol.
OnbIThl 1O HAOIOACHUIO AJIEKTPU3ALUU TEJl UHIYKIIUEN U TPU COMPUKOCHOBEHUH.
UccnenoBanue nedcTBUS SIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKH U IUAICKTPUKHU.
COopka u mpoBepka pabOThI NEKTPUIECKON TIEMU TTOCTOSHHOTO TOKA.
N3mepenue u perympoBaHue CUIIbI TOKA.
N3mepeHune u peryJnpoBaHie HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKa, HIAYIIETO 4Yepe3 pe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIIUE 3aBUCHUMOCTL JJICKTPUUCCKOIO COIIPOTUBJIICHUSA
IMPOBOJHHUKA OT €TI0 JUIMHBI, IJIOIIAAN ITOIMIEPEIYHOTO CCUCHUA U MaTCpHralia.

[IpoBepka mpaBuia CIOXKEHUSI HAMPSHKEHUH TPU MOCIEA0BATEILHOM COSMHEHHUH
JIBYX PE€3UCTOPOB.

[IpoBepka mpaBmiIa JjIsi CUIIBI TOKA MPU MapaieIbHOM COSTMHEHNUN PE3UCTOPOB.
Omnpenenenne pabOTHI AMEKTPHUUECKOT0 TOKA, UIYIIETO YepPe3 PEIUCTOP.
OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HUccnepoBanne 3aBUCHUMOCTH CHIJIBI TOKa, HAYLIErO0 4Yepe3 JaMIIOYKy, OT
HaIIPSKEHUS HA HE.

Omnpenenenue K111 narpeBarens.
HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TIOCTOSSHHBIX MAarHUTOB.

N3yueHne MarHUTHOTO TOJS TMOCTOSHHBIX MAarHUTOB TPH WX OOBECIWHEHUU U
pa3ICIICHUN.

HccnenoBanne AeiCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



OHI)ITBI, ACMOHCTPUPYIOIMHUEC 3aBHCHMOCTb CHIJIBI BSaHMOﬂeﬁCTBHH KaTyliKu ¢
TOKOM N MarduTa OT CHJIbI TOKA U HAITPABJICHUA TOKA B KATYIIKC.

N3ydeHne neicTBUs MArHUTHOTO MOJISI HA MMPOBOJIHUK C TOKOM.
KonctpyupoBanue u uzydeHue paboThl AIEKTPOABUTATENS.
N3smepenue KIIJ] anmekTpoaBUrateibHONM yCTaHOBKH.

OTBITHI TIO HCCICAOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKOHUU: UCCIICAOBAHNC
W3MEHCHUI 3HAUCHUS U HarpaBJICHUA MHAYKIIMOHHOI'O TOKA.

9 KUIACC

Pa3znen 8. Mexannueckue siBJICHHUS.

Mexanuyeckoe nBUXKEeHHME. MarepuanbHas Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJMUHENHOE
nBrkeHne. HepaBHOMepHOE NpsIMOJIMHENHOE NBMKEeHUE. CpeaHssi 1 MTHOBEHHAs
CKOPOCTb TeJa MPH HEPABHOMEPHOM JIBH>KECHHMU.

VYckopenue. PaBHoyckopeHHOe mpsiMosivHEWHOe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHomMepHOE nBHKEHHE 110 OKpyx)HOCTH. [lepuon u dactora oOparieHus.
JIuHeitHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HbptoToHa. BTopoit 3akon HeroToHa. Tperuii 3akoH HeroToHa.
[TpuHIUII CYyNIEPIIO3ULIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHUS! CKOJIbKEHUS, CUia
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsHKECTH W 3aKOH BCEMUPHOTO TITOTEHUS. Y CKOpEHHE CBOOOIHOTO
nafgeHud. J[Bmxenue rmuaner Bokpyr ComHua. IlepBasi kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOYKUA. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPZIOTO TEJa € 3aKPEIJIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynse tena. MsmMeHeHne ummyibca. MIynbe cuibl. 3aKOH COXpPaHEHHUS
UMITyJibca. PeakTuBHOE IBUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cHil TSKECTH, YHNPYTOCTH,
TpeHus. CBsA3b dHEepruu u padbotsl. [loTeHIManbHas 3HEPrus Teja, MOAHATOrO HaJ



IMOBEPXHOCTHIO 3eMiM. [loTeHmanbpHas SHeprust CxKaTou npykuHel. Knunernueckas
sHeprus. Teopema 0 KMHETUYECKOM AHEPIHHU. 3aKOH COXPAHEHUS MEXaHUYECKOMN
SHEPTUH.

Hemoncmpauuu.
HaOnronenne MexaHn4ecKoro ABMXKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX TEJ OTCUETA.

CpaBHeHUE MyTeW U TPACKTOPUIM IBUKEHUSI OJHOTO U TOTO K€ TeIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3MepeHune cKOpoCTH U YCKOPEHUS MPSIMOJIUHEHOTO IBUKECHMUSL.
UccnenoBanre npru3HakoB PaBHOYCKOPEHHOTO JIBUXKCHUSI.
Habmronenune nBrKeHUsI Tella Mo OKPYKHOCTH.

Habmronenne MexXaHWYECKUX SBIICHHUM, TMPOUCXOAIINX B CHCTEME OTCUYE€Ta
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa QU3UKH.

3aBUCUMOCTb YCKOPEHHUS T€Jla OT MacChl TeJIa U JEHCTBYIOLIEN HA HETO CUIIBI.
Habmroienue paBeHCTBa CUII IIPU B3aUMOJICHCTBUY TEII.

N3meHenue Beca Tesna pu yCKOPEHHOM JBHKECHUH.

Ilepenaya umIryapca npy B3auMOJEHCTBUM TEN.

[IpeoOpa3oBaHus SHEPTUU NIPU B3aUMOAECUCTBUH TEJL.

CoxpaHeHHEe UMITYJIbCa IIPU HEYITPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca Ipu a0COJIIOTHO YIPYTOM B3aUMOJECHCTBUU.
Habmtoienue peakTHBHOTO ABMXKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU MTPU CBOOOAHOM IaJICHUU.

CoxpaHeHrnEe MEXaHMYECKON SHEpruyM NpU [BUXKEHUU Tela IM0J JEHCTBUEM
Py KUHBI.

Jlabopamophule pabomot u onvimol.

KoncrpyupoBanue Tpakra 1 pa3sroHa U JaJTbHEHIIETO PABHOMEPHOTO ABUKCHUSA
IapUKA WJIN TEJICKKH.



Omnpenenenne cpenHel CKOPOCTH CKOJBXKEHUSI OpyCKa WM JIBIKCHHSI IIApHKa IO
HAKJIOHHOM TJIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa MPU PABHOYCKOPEHHOM JBUKEHUU IO HAKIOHHOM
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKCHUHU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu MNpU PABHOYCKOPEHHOM JBHKEHHU O€3 HaudajabHOU
CKOPOCTH IIyTH OTHOCSTCS KaK pSAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTU CHJIbBI TPCHUS CKOJIBXKCHHA OT CHUJIbI HOPMAJIbHOTO
JaBJICHUA.

Omnpenenenue kodpuiieHTa TPEHUS CKOJIbXKECHHUS.
Omnpenenenne KECTKOCTU PYKUHBI.

Onpenenenue pabOThl CWIBI TPEHUS NPU PABHOMEPHOM JIBJKEHHMHM Tejla IO
TOPU30HTAIIBHON TOBEPXHOCTH.

Omnpenenenue paboOThl CUIIBI YIIPYTOCTH MpPU MOABEME Ipy3a C HCHOJIb30BAHUEM
HETOJIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHue 3aKoHa COXpaHEHUS SHEPTUM.
Pasznea 9. Mexannueckue KoJ1e0aHUA U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHU: epuo,
4acToTa, aMIUINTya. MaremMaTH4ecKuil U NPy KUHHBIA MasATHUKU. [IpeBpamienue
SHEPrUU MPHU KOJIeOATETBLHOM JIBH)KEHHH.

3aryxaromue  koneOanus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoOsHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. [IpomonbHble W
MOMEPEYHbIE BOJIHBL. J[TMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHHUS.
MexaHuyeckue BOJIHBI B TBEP/IOM TeEJE€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKkocTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu.

Ha6JIIOIleHI/I€ KoJICOaHMH Tel 1o 1 I[GﬁCTBHGM CUJIBbI TAXKCCTHU U CHUJIbI YIIPYTOCTH.



Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnroneHune BRIHYKICHHBIX KOJICOAHU U PE30HAHCA.
PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HabGnronenune 3aBUCHIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.
Jlabopamophule pabomot u onvimol.
OmnpeneneHye 4acTOThI M MIEpHOaa KoJIeOaHUH MaTEMaTHICCKOTO MasTHUKA.
Omnpenenenne 4acTOThI U Meproa KoJieOaHUM IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH NeproAa KoieOaHui MOABEUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HATH.

HccnenoBanre 3aBUCUMOCTH TEpUOJia KOJIEOAHUH MPYKMHHOTO MAasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEpHOJia KOJIeOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TMepuoja KoieOaHuil MpyKUHHOTO
MasITHUKA OT MACChI Ipy3a U KECTKOCTU MPY>KUHBI.

N3mepenune yckopeHust CBOOOHOTO MaACHUS.
Paszpges 10. DiieKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHbI.

ONEeKTPOMAarHUTHOE  TOJIe.  ODJEKTpOMarHuTHble  BOJHBL.  (CBoOiiCTBa
AJIEKTPOMArHuTHhIX BOJH. Illkana »ieKTpoMarHuUTHBIX BOJH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

9JICKTpOMaFHI/ITHaH IIpupoJa CBCTa. CKOpOCTL cBeTa. BoJIHOBBIE CBOMCTBaA
CBf€Ta.

Hemoncmpauuu.
CBOICTBA 2JIEKTPOMATHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomel u onvimol.

N3yuyeHue CBONCTB AJIEKTPOMATrHUTHBIX BOJIH C MOMOIIbI0 MOOMIILHOTO Tele(oHa.



Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenb  cBera.  Mcrounukum — cBera.  IlpsAmosmnHernHoe
pactipoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

IIpenomnenue cBera. 3akoH IpenomieHus cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHErO OTpPaKEHUS B
ONTHYECKHUX CBETOBOJAX.

JIunza. Xon nayueir B JnuH3e. OnTuueckass cucrema (QoToanmnapara,
MHKpOCKONIa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biaum3opykocTe u
JaIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekrp. Onbitel HperoToHa. CroxeHue
CHEKTpaIbHBIX IBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMoOnMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cpera.

OnTryecKkuil CBETOBO/I.

Xox mydeid B cOOMparoIIei TMH3e.

XO0J Ty4Yer B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxkeHui ¢ TOMOUIBIO JTUH3.

[Tpuaun aeiictBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

Mopenp riasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tonyuenue 6eoro cBeTa Mpu CJIOKEHUH CBETA Pa3HbBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

UccnenoBanrie 3aBUCUMOCTH yTIJIa OTPaKEHUS CBETOBOTO Jyda OT yriia MaJICHHUs.

N3ydeHne xapakTepuUCTUK U300pakeHUs IpeIMETa B INIOCKOM 3epKalle.



I/ICCJ'ICI[OBaHI/Ie 3aBUCHUMOCTH YyTJIa IIPCIOMIICHHA CBCTOBOI'O JIy4dad OT yIJla IIaACHHUA
Ha I'paHUIC «BO3AYyX—CTCKIIO».

[Tomyuenmne n300pakeHN ¢ TOMOIIBI0 COOMPAFOIICH JINH3HI.
Omnpenenenre (OKYyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIONICH TNH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHUIO [BETA MPEIMETOB MPU UX HAOIIONCHUN Yepe3 LBETOBBIC
GUIBTPHL

Pa3znen 12. KBanToBBIE ABJICHHUS.

Onwitel Pe3epdopna u mmanerapHass Mojenb atoma. Mojens atoma bopa.
HcnyckaHue u nornioueHne cBeta aroMoM. KBaHThl. JIMHEYaThie CIEKTPHI.

PannoaktuBHOCTE. Anb(da, Oera- U ramma-usnydeHus. CTpoeHHEe aTOMHOIO
anpa. Hyxionnas wmoaens aromHoro sapa. W3orombel.  PagmoakTuBHBIE
npeBpaunieHus. [lepuoa nomypacraia aTOMHBIX SAED.

SAnepHbie peakiuu. 3aKOHBI COXPAaHEHHUs 3apsiIOBOrO0 M MacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl U dHEpPruu. Peakiuu cuHTe3a U
nenenus saep. Ucrounuku saeprun CostHIa U 3BE3]I.

Snepnas sHepreTuka. J[eMCTBUS paglOAaKTHUBHBIX M3JIyYCHUWA Ha >KUBBIE
OpTraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrekTpbl pa3IuyHbIX Ta30B.

Cnektp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYUYEHUH.

Perucrpanus nznmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.
Jlabopamophule pabomot u onvimol.

HaOnroneHue CrlomHbpIX ¥ JIMHEHYAThIX CIIEKTPOB U3ITyUCHUS.

HccnenoBanre TPEKOB: WU3MEPEHHE SHEPTUM YACTHIIBI M0 TOPMO3HOMY MyTH (I10
dbortorpadusim).



W3mepenne paaroakTUBHOTO (oOHA.
IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYIb.

[ToBTOpUTENHEHO-0000MIAIONINKA MOAYJTH TIPEIHA3HAYEH JIJISi CUCTEMATU3AINH
U 00O0OIICHHWS  TPEIMETHOTO  COACPKAaHWUSA W ONbITa  JICSITCIBHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3UKH, a TAKXKE JIJIS TIOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHy 0 (Gu3uKe I 00ydarouuxcs,
BBIOpPABIIIMX ATOT yUEOHBIN MpeIMeT.

[Ipu M3y4eHUH AAHHOTO MOJIYJIS PEaTUu3yIOTCd U CHCTEMATH3UPYIOTCS BUJIbI
JESITeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUNBAETCS TOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJITAHUPYEMBIX  PE3yJbTaTOB  0O0y4YeHUs, (popMHUpYyeETCs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCJIEIOBAHMS
ABJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (HU3UUECKUE
ABJICHUS, NPUMEHSAS TOJYyYEHHbIE 3HAHUSA, pelmarb 3aJadyd, B TOM YHCIE
Kau€CTBEHHBIE U DKCIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBEHO AEATEIBHOCTHBIM XapakTep JaHHOIO pas3jiefia Peaanu3yeTcs
32 CY4€T TOro, 4YTo OOydYarIuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYy4YHO OOBICHATH
(bu3nYecKue SBICHUS B OKPYIKAIOIIEH MPUPO/IE U TTOBCETHEBHOM JKU3HMU;

HCIIO0JIBb30BAaTh HAYYHBIC MCTOAbI UCCICAOBAHNUA (I)I/IBI/I‘-ICCKI/IX ?IBJ'ICHHﬁ, B TOM
YUCJIC OJIA IIPOBCPKU I'MITIOTE3 U ITOJIYUCHHUA TCOPCTHUICCKHUX BBIBOJIOB,

OOBSICHATH Hay4YHBIC OCHOBBLI HauOoJiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HAIpuMEp, MPAKTUICCKOro UCIIOJIb30BAHUA PA3JINYHBIX UCTOYHUKOB
OHCPIUK Ha OCHOBC 3daKOHA IIPCBpPAIICHUA U COXPAaHCHNA BCCX M3BCCTHBIX BHIOB
OHCPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUs HAIPaBJICHO
Ha JIOCTH)KEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynbrare nzydenust Gu3MKu Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHuUsI
y oOyuaronierocst 6yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
9JacTH:

1) maTpuMOTHYECKOr0 BOCIIMTAHUS:

— IIPOSIBICHHE HHTEpPECa K MCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3MYeCcKOi HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

— TOTOBHOCTb K AKTMBHOMY YYacTHIO B OOCYXXJIEHUU OOILECTBEHHO3HAUYMMBIXH
ATUYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUN
busuky;

— OCO3HAHUE BAXHOCTU MOPAJIBbHO-DTUYECKUX IPUHIUIIOB B JIEATCIBHOCTH
y4EHOTO;

3) 3cTeTH4€eCKOro BOCIIUTAHMSL:

— BOCIPHATHUE DJOCTCTUUYCCKUX KauCCTB (1)H31/I‘I€CKOI\/’I HAyKH: ee TapMOHHUYHOI'O
IMOCTPOCHU:A, CTPOIOCTU, TOUYHOCTH, TAKOHUYIHOCTH

4) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA NO3HAHMS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUILIEH COCTABIIAIOILEH KyJIbTYpPHI;

— pa3BUTHE HAYYHOW JIO0O3HATEIBHOCTH, HHTEpeca K WCCIEI0BATEIHCKOMN
NeSATENbHOCTH;

5) dopMupoBaHus KyJAbTYPbI 310POBbs U IMOIUOHAJBHOI0 0J1aTr0NMOTyYHA:

— OCO3HAaHME LEHHOCTM Oe3omacHoro oOpa3a JKH3HKU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXXKHOCTH TMpaBui O€30MacHOr0 TOBEIEHUS Ha



TPAaHCIIOPTC, Ha A0porax, € JJICKTPUUYCCKHUM H TCIIJIOBBIM 060py,ZIOBaHI/I€M B
AOMAIIHUX YCIIOBUAX;

—c(hopMUPOBaHHOCTH HABbIKA PEQIICKCUU, PU3HAHKUE CBOETO IIPaBa HA OMIMOKY H
TaKOTO )K€ MpaBa y APyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

— AaKTMBHOE YYacTHE€ B pEIICHUH MpaKTUYECKUX 3a7ad (B paMKax CeMbH,
oOpa3oBaTeIbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOU
HAIPABJICHHOCTHU, TPEOYIOIIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUN;

— UHTEPEC K MPaAKTUUECKOMY U3YUYEHUIO podeccuid, CBSI3aHHBIX ¢ (DU3UKOI;
7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTalMsI Ha IpUMEHEHNEe (U3NYECKUX 3HAHUM JUIs pelIeHus 3a1a4 B 00JaCTH
OKpYy’Karollled cpenbl, IJIAHUPOBAHUS IIOCTYNKOB M OLIEHKHM HMX BO3MOXKHBIX
HOCJIEACTBUMN Il OKPYKAlOIIeH Cpeibl;

— OCO3HaHHE TJI00aJbHOTO XapakTepa 3KOJIOTMYECKUX NpoOieM W IMyTed HuxX
peLIeHMS;

8) amanTauuMu K HM3MEHAKWIIMMCH YCJIOBHSM COLMAJIBLHOM M TNPHUPOAHOM
cpenbl:

— IOTPEeOHOCTh BO B3aMMOJICHCTBUU MIPHU BBHIMOTHEHUHN UCCIEAOBAHUIN U MTPOEKTOB
(b13UYeCKO HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

— ITOBBIIIICHHUC YPOBHA CBOCH KOMIICTCHTHOCTH qcpe3 IMPaKTHYCCKYIO
ACATCIIBHOCTD,

— NoTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hclie (HOPMYITUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3BI O GU3HUUECKUX 00BEKTaX U SIBJICHUSX;

— OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEW B 00JacTh
busuky;

— MJIAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DM3HMUECKUX 3HAHUM;

— CTPCMIJICHUC AHAJIM3UPOBATH W BBIABJIIATH B3aWMMOCBA3W IIPUPOADI, O6H.[€CTBa n
O9KOHOMHMKH, B TOM 4HUCJIC C HCIIOJIb30BAHUCM (I)I/ISI/I‘-IGCKI/IX 3HaHHﬁ;

— OLEHKA CBOMX JICMCTBUM C YYETOM BIHMSHUSA Ha OKPYXKAKOIIYIO CpeENy,
BO3MOXHBIX TJI00AJIBHBIX MMOCIEICTBHMA.



METAIIPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OcCBOeHHS TporpaMmbl MO (U3HKE HA YPOBHE OCHOBHOTO
ob1rero oopa3oBanus y o0ydJaromierocss OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3naBaTeibHBbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiicTBUS

Ba3oBnle Jjornueckue 1eficTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHM);

yCTaHaBJIMBATh CYIIECTBEHHBIH MpHU3HAK KiIacCH(UKAIIMA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B paccMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UYECKUM SIBIICHUSM;

BBIABJIATH IIPUYHUHHO-CIICACTBCHHLIC CBA3U IIPH U3YUCHUU (1)PI31/I‘-ICCKI/IX SIBJICHUMN U
IpouecCcoB, ACIaTb BbIBOAbI C HMCIIOJIb30BAHHMCM IACAYKTHBHBIX W HHAYKTHBHBIX
YMOSaKHIOquHﬁ, BbIABHUT'aTh THITIOTC3bI O B3aUMOCBA3AX (1)I/IBI/II'I€CKI/IX BCJINYHNH,

CaMOCTOATETLHO BBIOMpATh CMOCOO pereHus ydeOHou (u3nyeckoi 3amaun
(cpaBHEHHE HECKOJIBKHX BApHAHTOB PEIICHHS, BHIOOP HamOoJiee IMOIXOJSIIETO C
y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejnLcKue JeMCTBUA:
KCMOJIb30BaTh BOMPOCHI KAK UCCIEIOBATELCKUI HHCTPYMEHT O3HAHUS,

IIpOBOAHUTE II0 CaAMOCTOATCIBHO COCTABJICHHOMY IINIAHY OIIBIT, HECJIOKHBIN
(I)I/ISI/ILIGCKI/Iﬁ OKCIICPUMCHT, HeOOoJIbIII0E HCCJIICOOBAaHHUC (I)I/I?)I/IIIGCKOFO SIBJICHHUA,

OOCHHMBATh Ha INPHUMCHHMOCTb M JOCTOBCPHOCTDH I/IH(I)OpMaI_[I/IIO, IMOJIYYCHHYIO B
X0AcC UCCIICAOBAHUA UJIN SKCIICPUMCHTA,

CaMOCTOSITEIbHO (hOopMyIUpoBaTh 00OOIIEHHS U BBIBOABI IO pe3yJbTaram
MPOBEIEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;



IMPOTrHO3HUPOBATH BO3MOKHOC ,Z[aJILHGI;'IIHE?G Pa3BUTHUC (bHBI/I‘IGCKI/IX IMponeccCoB, a
TAKKC BBIABHUI'aThb IIPCAITIOJIOKCHUA 00 wmx pasBUTHU B HOBBIX YCIOBUAX H
KOHTCKCTax.

PabGora ¢ unopmanmeii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TIOUCKE U OTOOpE
uHpOpPMAIIMM WIM JaHHBIX C Y4Y4ETOM TPEIJIOKEHHOW yueOHOU (u3nveckoit
3a/lauu;

aHAM3UPOBAaTh, CHUCTEMATU3UPOBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
Pa3TUYHBIX BUJOB U OPM IPEICTABIICHNUS,

CaMOCTOATEIFHO BHIOMPATh ONTUMANTBHYIO (hOopMy TIpeacTaBieHust HHOOpMAIUU U
WLUTIOCTPUPOBATH PEIIaeMble 3a7a4d HECIOKHBIMU CXEMaMHU, TuarpaMMamMu, HHOU
rpauKoi U KX KOMOMHAIIUSMHU.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0JI¢ 00CYXXJIeHHsl yueOHOro Marepualia, pe3yabTaToB JabOpaTOpHBIX paboOT U
MPOCKTOB 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIA€MOW TEMBbI U BHICKA3bIBATH
UJIeH, HAIlCJICHHbIE Ha peIeHHEe 3aJlayd M TOJJIEp’KaHue OaroxkenaTeaIbHOCTH
OOIIIEHHS;

COIIOCTABJISITh CBOM CYXKJIECHUSA C CYXICHHUSIMH JPYyTMX YYaCTHUKOB JIHAJIOra,
OOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BbIpa’XXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

nyOJIMYHO TIPEACTABISATH PE3yJbTaThl BBIMOJHEHHOTO (PU3HMYECKOTO OIbITa
(dKCcTIepUMeHTa, UCCIIeI0BaHus, IPOEKTA);

IOHMMaTh M HCIIOJb30BaTh IIPEUMMYIIECTBA KOMAHJHOM M WHAMBUAYaJbHOU
paboThI pU PEIICHUN KOHKPETHOM (PU3nYecKoi mpoOIeMbl;

MIPUHAMATH eI COBMECTHOM IEATEeIIbHOCTH, OPTraHW30BBIBATH JCHCTBHS MO €€
JOCTIDKCHUIO:  PaclpeleiaTh pPoOJd, OOCYXJaTh TPOIECChl W PE3yJIbTAaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBIITIOJIHATE CBOIO 4aCTb pa60T1>1, A0CTUTasA Ka4CCTBCHHOI'O pC3yJibTaTa I10 CBOCMY
HaIIpaBJICHUIO 1 KOOPANHHUPYA CBOU ,Z[CI\/JICTBI/IH C APYTUMH WICHAMH KOMAH/bI;

OIICHWBATh KauyeCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT TIO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHS.



PerynsiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIE AeiCTBUSA

Camoopranuzamnus:

BBISBJISITh TIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTyalUsIX, TPEOYIOIIUX st
peleHns PU3NUecKux 3HaAHUM;

OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHSITHS PELICHUN (MHAUBUAYAIbHOE,
MPUHATUE PEILICHU B TPYIIE, IPUHATUE PELICHUN TPYIIOi);

CaMOCTOATENFHO COCTABJISITh AITOPUTM pelIeHUsT (PU3NYECKON 3a/auu WU TUTaHa
MCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpPEeJIaraéMble BapUaHThl PEIICHMI;

ACJIaTh BBI60p )41 6paTB OTBCTCTBCHHOCTDL 34 PCIHICHUC.
CﬂMOKOHTpOJIb, 3MOIII/IOHa.]IbHLIﬁ HHTCJJICKT:
AaBaTb aJICKBATHYIO OLICHKY CUTyalluH U MpcjiaraThb IjiaH e€ HU3MCHCHMUA,

OOBSCHATh MPUYUHBI JTOCTYOKCHHS (HEJOCTIKEHHUS) Pe3yJbTaTOB JIEATEILHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM 4YHCIE B XOJ BBIMOTHCHUS
(GU3UYEeCKOro HCCIEOBaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MCHMBIIMXCS CUTYaIluH, YCTAHOBJICHHBIX OIMUOOK, BO3HUKIIIMX TPYIHOCTEH;

OLOCHHBATBb COOTBCTCTBUC PE3YyJIbTAaTa LCIU U YCIIOBUAM,

CTaBUTh ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WM IUCKYCCHUM Ha
HAay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroOro;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU penieHuu (U3MYEeCKUX 3ajady WA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y 00yueHus B 7 Kjacce peAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh TMOHATHUS: (PU3MUECKHE M XUMHUYECKHE SBJICHUS, HAOI0JCHUE,
OKCIEPUMEHT, MOJENb, THUIOTE3a, CAUHUIBI (PU3MYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BemecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),



MEXaHUYeCcKoe JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHENHOE),
TpaeKTopusl, paBHOJACUCTBYIOMIAs cuia, aedopmaiusa (ymnpyras, MmiacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

paznuyath sBiIeHUs (muddys3usa, TEIIOBOE JBMIKEHUE YaCTHI[ BEIISCTBA,
paBHOMEPHOE JABWKCHUE, HEPABHOMEPHOEC JBM)KCHHUE, WHEPITUS, B3aUMOICHCTBUE
TEJ, paBHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOW OCHIO BpAICHUS, Mepemada
JaBJICHUST TBEPABIMU TEJIAMH, XUAKOCTSIMHU M razamu, arMochepHoe [aBlieHUE,
IUTaBaHUE TEJI, TPEBPAIICHUS MEXAaHWYECKOW JSHEPrHH) I10 OINHMCAHHMIO WX
XapaKTEPHBIX CBOHCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3UYeCcKOoe SBICHHCE,

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHHH B OKpPYXKArOIIEM
MHpE, B TOM 4ucle (PU3NUECKUEe SIBICHUS B MPUPOJE: MPUMEPHI JIBXKEHUS C
PAa3IMYHBIMUA CKOPOCTSMU B )KUBOUW U HEKUBOUW MPUPOJIE, NIEUCTBUE CUIIBI TPEHUS B
NpUpOJ€ M TEXHHUKE, BIMSAHHE aTMOC(PEPHOrO MAaBJIICHHUS HAa XUBOW OpraHu3M,
IJIJaBaHUE PbHIO, phIYaru B TeJie YEJIOBEKAa, MPU ITOM IEPEBOJAUTH MPAKTUYECKYIO
3a/1auy B y4€OHYIO, BBIJICTISATh CYIIECTBEHHbIE CBOMCTBA (NMIPU3HAKU) (PUBHUECKUX
SIBIICHUIM;

ONMKCHIBATh HM3YYCHHBbIC CBOMCTBA Tel U (PU3MYECKUE SIBICHHS, HCIHOJIb3YS
¢usznyeckue BeMMUMHBI (Macca, 0O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CKOPOCTb, CPEIHsS CKOPOCTb, CWJIAa YIPYTOCTH, CHJA TSKECTH, BEC Tela, Cuia
TpeHMsl, JaBieHHE (TBEPAOrO Teia, JKUIAKOCTH, ra3a), BBITAIKUBAIOLIAS CHUIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHWJblL, KO3()PUIUEHT
MIOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETHUYECKAsl U IOTEHLUAJIbHAS SHEPIHsl), IPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI MCHOJIB3YEMBIX BEJIMYUH,
UX O0O3HAUeHUs U E€IUHULBl (PU3UUYECKUX BEJIWYHMH, HAXOIUTh (HOPMYIIHI,
CBSA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTMMU BETUYHMHAMH, CTPOUTD
rpayKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUNH;

XapaKTeprU30BaTh CBOWMCTBA Tes, (DU3WUYECKUE SIBJICHUS U TMPOIECCHI, MCIOJIb3Ys
MpaBWia CIOXKEHUsl cuil (BIOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMmeJa, NpaBUJIO PaBHOBECUsl phiuara (0JIOKa), «30J0TO€ IMPABHIIO»
MEXaHUKHU, 3aKOH COXPAaHEHHUSI MEXaHWYECKOW OHHEPrHH, IpU H3TOM JaBaTh
CIIOBECHYI0 (DOpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSCHATHh (PU3MUECKHE SIBJICHUS, MPOILIECCHl U CBOWCTBA Tell, B TOM YHUCJE U B
KOHTEKCTE€ CHUTyallMid MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BbIABIATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHUX I1aroB
c omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBIECHUHN, (PU3UIECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;



pemarb pacu€THble 3anayd B 1—2 AEWCTBUS, UCIOJIBb3Ys 3aKOHBI U (POPMYIIBI,
CBSI3bIBAONIME (DU3UYECKUE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS 3aJadd
3aMHChIBATh KPATKOE YCIOBHE, TOJCTABIATh (PU3NUCCKUE BETUYUHBI B (DOPMYJIIBI U
MIPOBOJIUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JTAHHBIC, HEOOXOAUMBIC JIJISl PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh NPU MOMOUIM (PUIUUECKHX
METOJI0B, B OIMCAHUU MCCIIENOBAHUSA BBIICIATH IIPOBEPSEMOE IMPEAIOI0KEHUE
(runotesy), pa3nuyaTh U MUHTEPIPETUPOBATH MOJYUYEHHBIH PE3yNbTaT, HAXOAMUTH
OLIMOKH B XOJI€ ONBITA, ENATh BHIBOJBI 110 €r0 PE3YJIbTATAM;

POBOJUTH OMNBITHl IO HAOMIOACHUIO (PU3MYECKHUX SIBICHUN WM (HU3MUYECKUX
CBOMCTB Ten: (QOpMyIHpOBaTh MPOBEPSEMblEe MPEANOIOXKEHUs, COOUpaTh
YCTAHOBKY H3 TMPEUIOKEHHOT0 O0OpYyJOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITIOTHSAT MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPDEMEHH, MacChl Tejla, 00bEMa, CHIIbI
U TEeMIepaTypbl C WCIOJIB30BAHMEM aHAJOTOBBIX H IU(POBBIX MPUOOPOB,
3aMMChIBATh MOKA3aHUS MPUOOPOB € YUETOM 3aJIaHHON aOCOIIOTHON MOTPEIIHOCTH
U3MEPEHUM;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BETUYMHBI OT JAPYTON
C HCIOJb30BAaHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTH IIyTHU PaBHOMEPHO
JIBHOKYIIIETOCS] TeJla OT BPEMEHU JBMXKEHUS Teja, CUJIbI TPEHUS! CKOJIBXKEHUS OT
Beca TeJla, KauyecTBa 00pabOTKU MOBEPXHOCTEN TE U HE3aBUCUMOCTU CHUJIBI TPEHUS
OT IUIOIIAAX CONPUKOCHOBEHUS TEJI, CHJIbl YIIPYTOCTH OT YIJIMHEHHS IPYKUHBI,
BBITAJIKMBAIONIECH CHJIBI OT 00BEMa MOTrpyXEHHOW YacTH Tella M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUM TJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JI0KOB),
y4acTBOBAaTh B IJITAHUPOBAHWM YUEOHOTO HCCIIEIOBAaHUSA, COOMPATh YCTAaHOBKY U
BBITIOJIHATG ~ M3MEPEHHs, Cleays MNPEeAJOKEHHOMY IUlaHy, (DUKCHPOBATH
pe3yJbTaThl  TOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKUX BEJIUYMH B  BUJIC
MPE/UIOKEHHBIX Tabnmuil W rpaduKoB, JelaTh BBIBOJBI IO pe3yjibTaTaM
WCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKHX BEJIMYMH (IJIOTHOCTH BEIECTBA
KUAKOCTH W TBEPIOIO Tejla, CHJIA TPEHUS CKOJBXKEHHs, IaBJICHUE BO3/1yXa,
BBITAIKMBAIOIIASl CHJIA, JEHWCTBYIOIIAs HA IOTPYKEHHOE B JKUIKOCTh TEIIO,
KOG (DUIIMEHT  TOJIE3HOTO  JEWCTBHS  MPOCTBIX  MEXAHU3MOB),  CIEIys
NPEeAJIOKEHHOW ~ MHCTPYKUMHU: TPU  BBIIOJHEHUHM  U3MEPEHHM  coOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIIATh 3HAYEHUE UCKOMOM BEIMYHHBI;



coOMroIaTh TMpaBuja TEXHUKH O€30MacHOCTH mpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIMIIBI JIEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETp, CooOIaronmecs Ccocyabl, OapoMerp, phIyar,
MOJABVKHBIN U HETOJIBUXKHBIN OJI0K, HAKJIIOHHASI TJIOCKOCT;

XapaKTepU30BaTh MPUHLIUNBI JCUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMUCaHUA (B TOM 4YHCIIE: MOAIIUIHUKH, YCTPONUCTBO
BOJIOIIPOBO/IA, TUAPABINYECKUHN ITPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3YsI 3HAHUS O CBOMCTBaX (pU3MUECKUX SBICHUN U HEOOXOIUMBbIE
¢u3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJNTHh TPUMEPHI (HAXOAUTh HWHGOPMAINHMIO O MPUMEPaX) MPAKTHIECKOTO
MCITIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B MOBCETHEBHOW XKU3HMU NJIsi 00ECTICUCHHUS
0e30MacHOCTU MPHU OOpallleHUH C MpUOOpaMU U TEXHUYECKUMH YCTPOWCTBAMH,
COXpPAHEHMSI 3JI0pOBbSi M COOJIOJICHUS HOPM DKOJOTHYECKOTO TIOBEJCHUS B
OKPYXarlIEn Cpee;

OCYILIECTBJISITh OTOOP MCTOYHUKOB MHGpoOpMaluu B HTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alpoOCOM, Ha OCHOBE HUMEIOIIUXCS 3HAHUW W IYyTEM
CpPaBHEHUSI Pa3TUYHBIX MCTOYHUKOB BBIICISATH MHPOPMAIIUIO, KOTOpAsk SBIISCTCS
IPOTUBOPEUYUBON UITM MOXKET OBITh HEIOCTOBEPHOM;

WCIOJB30BaTh TMPHU  BBINOJHEHUM YYEOHBIX 3alaHUl  HAYYHO-TOMYJSPHYIO
TUTEPATYPY (PU3UYECKOTO COAEpIKAHUs, CIIPABOYHBIE MaTEPHAIIbI, PECYpChl CETH
WNurepHer, BianeTb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMAaIIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2-3 UCTOYHUKOB MH(pOpMaUH (HU3NUECKOTO COJEPKaHUsA, B TOM YHCIIE ITyOINYHO
JenaTh KpaTKUe COOOIIEHHMsT O pe3yJibTarax MpPOEKTOB WM  YUYEOHBIX
HCCIICIOBAHUM, INPH 3TOM TIPAMOTHO HCMOJb30BaTh H3YyYECHHBIM IMOHSITUNHBIN
anmapat Kypca GU3HMKH, CONMPOBOKIATh BHICTYIIJICHUE NTPE3ECHTAIUEH;

IPU  BBIMOJHEHUM YYEOHBIX TMPOEKTOB M  HUCCIEIOBAHUM  paCHpeaelisiTh
00s3aHHOCTH B TPYMIIE B COOTBETCTBHH C IMOCTABICHHBIMH 3aJja4aMH, CICIUTH 32
BBIIIOJIHEHUEM IIJIaHA JEHCTBHI, aJeKBAaTHO OIICHHMBATh COOCTBEHHBLIM BKJIAJ B
NEATEIBHOCTh TPYNIbl, BBICTPAUBATh KOMMYHHMKATUBHOE B3aMMOICUCTBUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHX.

K xonIy o0yueHus B 8 Kjacce rpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCITOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBa, KPUCTAUIMYECKHE M aMOpdHbIe
TE€JIa, HACBIIICHHBIA M HEHACHIIICHHBIN IMap, BIAXXHOCTh BO3/yXa, TEMIIEPATypa,
BHYTPEHHSSI SHEPTHUsl, TEILUIOBOW JBUIATEIb, SJIEMEHTAPHBIN JJICKTPUUECKUAN 3apsia,
ANEKTPUUYECKOE TT0JIE, TPOBOJAHUKHA U TUDJIEKTPHUKU, MOCTOSHHBIN 3JIEKTPUYECKUI
TOK, MArHUTHOE TIOJIE;

pasnuuath sIBJICHUS (TEIUIOBOE PacIIMpeHUe U CKaThe, TeIIonepeaada, TemioBoe
paBHOBECHE, CMauMBaHWE, KaNWJUISPHBIC SBJICHUS, HCIApeHUe, KOHJCHCAIus,
IJIaBJICHUE, KpucTauu3anusi  (OTBEpJ/ieBaHUE), KHUIIEHHWE, Teruloneperaya
(TEnI0NPOBOIHOCTD, KOHBEKIIHS, U3IIyYEHUE), AJIEKTPHU3AIUS TEII,
B3aMMOJICHCTBHUE 3aPsI/IOB, JIEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aUMOJICHCTBHE MarHWTOB, JIEUCTBUE MATHUTHOTO TOJISI HA TTPOBOJAHUK C TOKOM,
AJIEKTPOMArHUTHAsE UHAYKIUS) TO ONUCAHUI0 WX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacno3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (DU3NYECKUX SIBICHUN B OKpYKarOUIEM
MUpE, B TOM YUCIIe (PU3NYECKUE ABJICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHUE U
KaWUISPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B IpUpoAe, u3nydeHue CosHua,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHETa,
ANIEKTPUYECKUE SBJIIEHUS B arMmocdepe, 3JIEKTPUUYECTBO SKUBBIX OPTraHHU3MOB,
MarHuTHOE MoJje 3eMiiu, Apei( MoiacoB, poiab MArHUTHOIO IO JJIs XKU3HHU Ha
3emile, MOJSIPHOE CHUSHHE, INPU STOM IMEPEBOJIUTH MPAKTHUYECKYIO 3a1ady B
yueOHY0, BBIICIIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3UUECKUX SBICHUIL;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (PU3UYECKUE SIBIICHUS, HCIOIb3YS
¢u3nYeckue BEIUYWHBI (TeMIepaTrypa, BHYTPEHHSISI DJHEpPrusi, KOJUYECTBO
TEIUIOThI, YAENbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IUIaBJICHUSA,
yAelbHAsl TEIJIOTa MapooOpa3oBaHUs, YJeldbHAs TEIUIOTa CrOpaHHs TOIUIMBA,
KOO (PUITMEHT TONEe3HOTO JEHCTBHUSI TEIJIOBOM  MAIIMHBI, OTHOCUTEIhHAsS
BJI&XKHOCTh BO3[yXa, DJICKTPUUYECKUM 3apsAll, CHJIa TOKa, DJIIEKTPUUYECKOE
HaIpsKEHNUE, CONPOTHUBIIEHUE MPOBOJHUKA, YIEIBHOE CONPOTUBIICHHUE BEILIECTBA,
paboTa W MOIIHOCTb DJJEKTPUUECKOTO TOKa), NPH ONHCAaHUU MPaBUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HWCIOJIb3YEMbIX BEJIWYWH, OOO3HAYCHUS U
CAVHUIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONIME JTAHHYIO
(GU3MYECKYI0 BEJIMYUHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Ipa@UKU H3yUEHHBIX
3aBUCUMOCTEN (M3UYECKUX BEJIMYUUH;

XapaKTepu30BaTh CBOMCTBA Teld, (U3UUYECKUE SIBICHUS M IPOLIECCHI, UCHOIb3Ys
OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOPUU CTPOCHHUS BEUIECTBA,
NPUHIUI CYNEPIO3UIMKU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsna, 3akoH OMa i yyacTka uend, 3akoH /[xoyns—JIeHua, 3akoH coXpaHeHuUs



OHCPIruu, 1pu 3TOM HaBaTb CIOBCCHYIO q)OpMYJ'II/IpOBKy 3aKOHa M 3alIMChIBATH €TI0
MAaTCMaTHICCKOC BLIPAKCHHC,

OOBSACHATHh (PU3UYECKHE TPOIECCHl U CBOMCTBA TEll, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalluii MPAKTUKOOPUEHTHPOBAHHOI'O  XapakTepa: BbISABIATH PUUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE U3 |—2 JTOTMYECKUX IIAroB C OMOPOM
Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3WYECKUX SIBICHHM, (HU3MUIECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemarb pacu€THble 3aJayd B 2—3 JAEUCTBHS, UCIOJIBb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE AaHAJIMW3a YCIOBHUS 3a/ladyd
3alMCBIBATh KPATKOE YCIOBHUE, BBIABIIATH HEAOCTATOK JAHHBIX JUIS PELICHUS
3a/layd, BbIOMpATh 3aKOHbI W (OPMYJbl, HEOOXOoauMble i €€ peleHus,
MIPOBOJUTH PACUYETHI U CPABHUBATH MOJYYEHHOE 3HAYEHUE (PU3NYECKON BEITUYHUHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3UYECKHX
METOJOB, MWCHOJIb3ysl OINMCAaHWE HCCIEAOBAHUSA, BBIICIATH IPOBEPSIEMOE
IIPEII0JIOKEHNE, OLICHUBATh IIPAaBUIIBHOCTD IOPSIIKA MPOBEICHUS HUCCIIEIOBAHMS,
JeJ1aTh BBIBOJIBI;

MPOBOJIUTH OMBITHl 1O HAOMIOJACHUIO (U3MUYECKHUX SBICHUN WM (HU3UIECKUX
CBOMCTB TeJN (KanmWJUISIpHBIE SIBJICHWS, 3aBUCHMOCThH JAaBJICHHUS BO3JyXa OT €ro
o0BéMa, TeMmrmepaTypbl, CKOPOCTH IIpoIlecca OCTBHIBAHWS W HArpeBaHUs IIPH
U3yYeHUH OT I[[BETa H3NIy4Yaroliel (MOTIOMA0NIe) MOBEPXHOCTH, CKOPOCTh
WCIIApEHUsT BOJBI OT TEMIIEPATypbl >KUIKOCTH W IUIOMAAU €€ TOBEPXHOCTH,
ANEKTPU3AIUS TEJT U B3aUMOJICHCTBUE DJICKTPUUECKHUX 3apsI0B, B3aUMOJCHCTBUE
MIOCTOSIHHBIX MarHUTOB, BU3YyaJU3allisi MarHUTHBIX ITOJICH MTOCTOSSHHBIX MarHUTOB,
JICHCTBUS MarHUTHOTO TIOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHUTA,
CBOMCTBA DJICKTPOIBUTATEIS MMOCTOSTHHOTO TOKA): (hOPMYJIHUPOBATH MPOBEPSEMBIC
NPENINONIOXKEHUsI, COOUPAaTh YCTAHOBKY U3 TPEIJIOKEHHOTO 00O0pYya0BaHMS,
OIMKMCHIBATH XOJI ONBITA U (DOPMYJIMPOBATH BHIBOIBI;

BBIMOJHATh MpPSAMbIE H3MEPEHHUs TeMIepaTyphbl, OTHOCUTEIbHON BIIAXXHOCTHU
BO3/1yXa, CUJIbl TOKA, HANPSDKEHUS C MCIOJIb30BAHWEM aHAJOTOBBIX MPUOOPOB M
JaTYUKOB (DU3MUECKUX BEJIMYMH, CPAaBHHUBATH PE3yIbTAaThl U3MEPEHUU C y4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

IMPOBOAUTDH UCCIICIOBAHNUC 3aBUCUMOCTHU OI[HOﬁ (1)I/I?>I/I‘{€CKOI\/JI BCJIMYHNHEBI OT I[pyerI
C HCIIOJIB30BaAaHHUCM IMPAMBIX I/ISMCpCHI/Iﬁ (SaBI/ICI/IMOCTB COIIPOTHUBJICHUA
IMPOBOJHUKA OT C€ro JJIHHBI, INIOMAJW IIOIICPCYHOTO CCUHCHUA H YJACJIBbHOTIO
COIMPOTHUBJICHUA BCIICCTBA IIPOBOJIHHKA, CHJIbI TOKA, HAYIICIO 4YCPC3 IIPOBOJIHHK,
OT HAIIPpsAKCHHUA Ha HOPOBOJHHKEC, MHCCICAOBAHUC IIOCIICOAOBATCIBHOIO H



HapauieIbHOrO  COECIMHEHWH IPOBOJHUKOB): IJIAHUPOBATh MHCCIEIOBAHUE,
coOupaTh YCTAHOBKY M BBIIIOJIHATH MU3MEPEHUS, CIEIys MPEJI0KEHHOMY IUIaHy,
¢bukcUpoBaTh PE3yabTAThl MOTYYCHHON 3aBUCUMOCTU B BHUJIE€ TaOJIHIl U TPAPHUKOB,
JieaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEI0BAHNU,

MPOBOAUThL  KOCBEHHBbIE  W3MepeHus  (usnueckux  BedquuuH  (yAesibHas
TEIJIOEMKOCTh BEIIECTBA, COIMPOTHUBIICHHE IPOBOJIHMKA, pabOTa W MOIIHOCTh
AIEKTPUUECKOTO TOKA): TUIAHUPOBATH U3MEPEHHS, COOMPaTh IKCIEPUMEHTAIHHYIO
YCTAHOBKY, CJIEays TNPEJIOKEHHON WHCTPYKIIMM, W BBIYUCIATH 3HAYCHUE
BEJINYMHBIL;

coONIOIaTh TMpaBWja TEXHUKH Oe30MacHOCTH mpu paboTe ¢ JabopaToOpHBIM
000opyI0BaHUEM;

XapaKTepHU30BaTh TPUHIMILI JICUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHHUYCCKHUX
YCTPOMCTB C OMOPOW HAa MX ONMUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHHS JTOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEpPMETP, BOIBTMETP, CUETUUK DIICKTPUUECKON
OHEPTUHU, JJICKTPOOCBETUTEIbHBIC MPHOOPHI, HArpeBaTEIbHBIC SIECKTPOTPUOOPHI
(mpuMepbl), INEKTPUUECKUE MPEAOXPAHUTEIH, FIECKTPOMArHuT, AJIEKTPOIBUTaTEb
MOCTOSIHHOTO TOKa), MCHOJIb3ysl 3HAHMUS O CBOMCTBaX (DU3WYECKHUX SIBJICHUN H
HE0O0XO0IMMbIEe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U M3MEPUTENIbHbIE TPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, JABUTrATENb BHYTPEHHETO CrOpPAaHMS, JJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl 3JIEKTPUYECKHUX LIENEeH C I0CIeI0BATEIbHBIM U
napajyuieJbHbIM COEJUHEHHEM JJIEMEHTOB, pa3inyasi YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB AJIEKTPUUYECKUX LIENEH;

OPUBOIUTH MPUMEPHl (HAXOAUTh WH(GOPMALMIO O MNpHUMEpax) MPaKTHUYECKOTO
UCMOJIb30BaHUs (PU3UYECKUX 3HAHUI B MOBCEJIHEBHOM XU3HU AJI 00€CIECUEHMS
0e30MacHOCTH MpH OOpallleHUH C MpUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3I0POBbsI W COONIOJEHUS HOPM DSKOJOTHYECKOTO TIOBEICHHUS B
OKPYIKaIOIIEH CPEE;

OCYUIECTBJIATh NOUCK MH(pOpMAMK (PU3NYECKOro coaepxaHus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U IyTEM CPAaBHEHUS JONOJIHUTEIBHBIX MCTOYHUKOB
BBIIEIATh MH(GOPMALIMIO, KOTOpasi SIBJISIETCS NMPOTUBOPEUMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOU;

WCIIOJIb30BAaTh TIPU  BBITIOJIHGHWH YYE€OHBIX 3aJlaHW  HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIIPABOUYHBIE MaTEPHAIIbl, PECYpChl CETH
WNurepHer, BiageTh mnpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMAIIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;



co3faBaTh COOCTBEHHbIE MHCbMEHHBIE M KPATKUE YCTHBIE COOOIIeHUs, 00001as
MH(DOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COAEpN aHUSA, B TOM
qyciie MyOJIUYHO MPEACTABIATh PE3yIbTaThl NPOEKTHOW WIIM HCCIIEI0BATEIbCKON
NEATENBHOCTH, IPU 3TOM TPAMOTHO MCIOJB30BaTh HW3YYECHHBIH ITOHATHUWHBIN
anmapar Kypca (U3MKd, COMPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAILINEH;

MPU BBHITIOJIHEHWN YYEOHBIX MPOEKTOB M UCCIECNOBAHUN (PU3NUYECKHUX IPOIECCOB
pacnpenensiTh OO0S3aHHOCTA B TPYIIE B COOTBETCTBUU C TIOCTABJICHHBIMU
3aJlayaMu, CJICIUTh 3a BBITTOJIHCHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBAThH €TO,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIQJ B JIEATEILHOCTh TPYIIIBI, BRICTPAUBATH
KOMMYHUKATHBHOE  B3aWMOJICHCTBHE, TMPOSBISSA  TOTOBHOCTh  paspemniarh
KOH(MITUKTBHI.

K xoHiy 00yuenus B 9 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUS: CHUCTEMa OTCYETa, MaTepuajgbHas TOYKa, TPACKTOpUS,
OTHOCUTEIPHOCTh ~ MEXaHHYEeCKOro  ABWXKEHus,  aedopmamms  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Heperpy3ku, HEHTP TSKECTH, a0COIOTHO TBEPJOE TENO, LIEHTP TSKECTU TBEPIOTO
Tejaa, paBHOBECHE, MEXAaHMYECKHE KOJeOaHWsi M BOJIHBI, 3BYK, HH(Pa3ByK u
YIbTPa3BYK, IEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3J€KTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTATbHO30PKOCTh, CHEKTPhl MCIYCKAHUS W MOTJIOUICHMs, aibda,
Oera- ¥ raMMa-u3J1y4eHHs], U30TOIIbI, SJIEPHAsI SHEPTreTUKA;

paznuyaTh ABJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHMHOE JIBUKCHHE,
PaBHOYCKOPEHHOE TMPSMOJUMHEWHOE JBWKECHHE, CBOOOJHOE TMajJeHUE Tell,
PaBHOMEpPHOE JIB)KCHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeEJ, PEaKTUBHOE
JIBIKCHUE, KOJIEOATEeIbHOE IBUKEHUE (3aTyXaIOIINE U BBIHYKJICHHBIE KOJIeOaHus),
pPE30HAHC, BOJIHOBOE  JBHWJKEHHE, OTpa)X€HUWE  3ByKa, MNPSMOJIUMHEHHOE
pacnpoCTpaHEeHUe, OTPAKECHUE M TMPEJIOMIICHUE CBETa, IOJIHOE BHYTPEHHEE
OTPaKCHHE CBETA, PA3JIOKEHHUE OEJIOro CBETa B CIEKTP U CIIOKEHUE CIIEKTPaTbHBIX
IIBETOB, JUCIEPCUs CBETA, €CTECTBEHHAsl PaJHMOAKTUBHOCTh, BO3HHUKHOBEHUE
JMHEWYATOro CHEKTpa M3JIyYEHHUs) MO OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINUX JaHHOE (DU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYEHHBIX (DU3NYECKUX SIBICHUI B OKpYKarOUIEM
Mupe (B TOM uyucie (U3MUecCKUe SIBICHUS B NPUPOJE: NPUIUBBI U OTIIUBBI,
nBkeHue 1aHeT COJMHEYHOM CHUCTEMBbI, PEAKTUBHOE JBH)KEHHE IKHBBIX
OpraHW3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHHE, CEUCMUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B PUPOJE, ONOIOTrHUYECKOE
JIecTBUE BUAMMOIO, YJIbTPAa(pUOJIETOBOIO M PEHTICHOBCKOIO M3IJIyYEHUH,
€CTECTBEHHBIM PaJMOAKTUBHBIM (POH, KOCMHUYECKHE Jy4Yd, pPaJIHMOAKTHBHOE



U3JIy4YCHUE IPUPOIHBIX MUHEPAJIOB, JCHUCTBUE PAAMOAKTUBHBIX W3JIYYECHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajJady B Y4YEOHYIO,
BBIJICIIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UUCCKUX SBICHHM;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel MW (DHU3WYCCKUC SIBICHHS, WCIOJIbB3YSI
(¢u3nYecKue BENWYMHBI (CpeAHSss W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBI)KCHUH, YCKOPEHHE, MepEeMEIeHne, MyTh, YIJIOBas CKOPOCTH,
CWJIa TPEeHHs, CUJia YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJCHHS,
BEC TeJIa, UMITYJIbC Teja, UMITYJIbC CHJIBI, MEXaHW4YecKas pabdoTa W MOIIHOCTD,
MOTCHITMAIIbHASL DHEPTUs Teja, TOIHATOTO HaJ TOBEPXHOCTHIO  3EMIIH,
MOTCHITMAIbHASL DHEPTUSl CXKATOW TMPYKUHBI, KWHETUYECKAs DSHEPTHsl, IOITHAs
MEeXaHU4YecKasi IHeprusi, IEPUOJ] U YaCTOTa KoJieOaHUH, ITTMHA BOJIHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMJICHUS CPEIbl), MPHU
OMMCAHWY TPABWIIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIONIBH3YEMBIX BEIUYHH,
0o003HAaUeHUsST W EOUHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIINE JIAaHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU BETUYHMHAMHU, CTPOUTH
rpauKy U3YYCHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BEIUYHH,

XapaKkTepU30BaTh CBOMCTBA Teld, (PU3MUYECKUE SIBICHUA U IPOLECCHI, UCIOIb3Ys
3aKOH COXPaHEHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHUSA, [PUHIIUI
CYyNEPHO3ULIUNA CHWJI, MPUHLIMUI OTHOCUTENbHOCTH ['anmuies, 3akoHsl HprOTOHA,
3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXEHUS U MPEJIOMIIEHUS CBETA, 3aKOHBI
COXpPAHEHMS 3apsAJ0BOIO U MACCOBOI'O YHMCEN MPH SANECPHBIX PEAKLUAX, IPU ITOM
JaBaTh CJIOBECHYH (OPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHUYECKOEe
BBIPAXKEHUE;

OOBSCHATH (pU3MUECKHE MPOLECCHl M CBOICTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallMi IPAKTUKOOPUEHTHPOBAHHOIO  XapakTepa: BbIABIATH IPUYUHHO-
CJIEJICTBEHHbBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKHUX ILIAroB C OMOPOi
Ha 2-3 W3YYCHHBIX CBOMCTBa (PM3MUECKUX SIBICHUH, (U3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3ajaud (ONMUPAIOIIMECS HA CUCTEMY U3 2—-3 ypaBHEHUN),
MCITIOJIB3YsI 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIIMUMHBI: HA OCHOBE
aHaJu3a yCIOBHUS 3aJa4yM 3alliChIBaTh KPATKOE YCIIOBUE, BBISBIIATh HEIOCTAIOIIHE
WM W30BITOYHBIC JIaHHBIC, BBIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS
pelieHus, MPOBOAUTh Pacu€Thl M OLEHUBATH PEATUCTUYHOCTH TMOJYYEHHOTO
3HAYCHUS (PU3NIECKON BEITUIHHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NPHU MOMOIIM (PU3NYECKHUX
METOJOB, MWCIOJIb3ySl ONHMCAaHWE MCCIEAOBAHUSA, BBIICIATH IPOBEPSIEMOE
IIPEAIIOJIOKEHNE, OLICHUBATh IIPAaBUIIBHOCTD NOPSIIKA MPOBEICHUS HUCCIIEIOBAHMS,
JieN1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOJIOIEHUI U ONIBITOB;



IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKHUX SIBICHUN WM (HU3MYECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS! SHEPIUH,
3aBUCUMOCTh MEpHUOJia KOJCOAHUN MNPYKUHHOTO MAasTHUKAa OT MAacChl rpy3a u
KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJlbIX KOJICOAHUH,
NpsIMOJIMHEWHOE PaclpoCTpaHEHUE CBETa, pa3jioKeHHe Oeloro cBeTa B CIEKTD,
M3YUYCHHE CBOMCTB M300pa)k€HUsI B TUIOCKOM 3€pKalie U CBOWCTB HM300pakeHUs
mpeaMeTa B coOuparomeld JuH3e, HAONIOJCHUE CIUIONIHBIX W JUHEHYAThIX
CHEKTPOB HM3IYYEHHsI): CAMOCTOSATEIBLHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOIO
Habopa 000pyI0BaHUs, OMUCHIBATH XOJ OIBITA U €r0 PE3yNbTaThl, (HOPMYITUPOBATH
BBIBO/IbI;

IPOBOJUTH MIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenensis cpeaHee
3HAUCHHE W3MEPSIeMON BEIUYHHBI ((POKYCHOE PACCTOSITHUE COOMpPArOIICH JIMH3BI),
000CHOBBIBAaTh BBIOOP CIIOC00a U3MEPEeHUSs (M3MEPUTEIHHOTO TPUOOpa);

OPOBOJUTh  MCCIEAOBAHHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYUH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHUH (3aBUCHMOCTh IyTH OT BPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBMXKEHUM O€3 HadallbHOW CKOpPOCTH, NEepuoaa KojeOaHui
MaTeMaTUYECKOI0 MAsITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPAKEHUS CBETa
OT yIJIa NaJCeHUS U yIja MpeloMIeHHs OT yIia NaJeHHs): IUIaHUPOBATH
UCCJIEeI0BAHNE, CAaMOCTOATEILHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIHTATHI
MOJIyYEHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUL U TpadUKOB,
JIeJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIEAOBAHMS;

MPOBOJAUTL KOCBEHHBIC M3MEpEHUs (DU3NUYECKUX BEJIMYMUH (CpeAHsii CKOPOCTh U
YCKOpEHHE Tena IPU PaBHOYCKOPEHHOM JBUXKEHHH, YCKOPEHHE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYXHUHBI, KOIDPUIIMEHT  TpEeHUS  CKOJBKEHUS,
MexaHudeckass paboTa W  MOIIHOCTh, 4YacToTa U TMepuoj  KoJeOaHHit
MaTeMaTUYECKOr0 MU MPYKUHHOTO MAasSTHHKOB, ONTHYECKas CHUJIa cOoOMparomien
JUH3BI,  PAJAWOAKTHUBHBIM  (OH):  IMIaHUpPOBaTH  WM3MEPEHHS,  COOHMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBINOJIHIATH U3MEPEHUS, CIIENYsI IPENTI0KEHHON
WHCTPYKLHH, BBIYUCIATH 3HAYCHHWE BEJIUYMHBI UM aHAJIU3UPOBATH II0JYyYECHHBIE
pe3yabTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPEHUN;

coOIo/IaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu padore ¢ JabopaTOpHBIM
000opy10BaHUEM;

pasznu4aTh OCHOBHBIC MIPU3HAKHA U3YUYCHHBIX (PU3NUYECKUX MOJIENCH: MaTepuanbHas
TOYKa, a0COIIOTHO TBEPAOE TEJIO, TOYCUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJJAaHETapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO Spa;

XapaKTepU30BaTh TPHUHIIUIBI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha UX omucaHusi (B TOM 4YHCIE: CHUAOMETP, JATYUKH



IIOJIOKCHUS, PACCTOSIHUSI M YCKOPEHHs, paKeTa, 5XOJOT, OYKH, IIEPHUCKOII,
¢doToanmapaT, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKOMN, JO3UMETp, Kamepa
Bunscona), wucnonp3yss 3HaHMS O CBOWCTBAaX (DM3MUYECKUX SBICHUN U
HeoO0XouMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIOJB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHUYECKUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX TIPOIECCOB MpHU
pelIeHN y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMbl IS TMOCTPOEHUS
U300paKEHUH B IJIOCKOM 3€pKajie U cOOMparoleH JIMH3E;

OPUBOIUTH MPUMEPHl (HAXOAUTh WH(GOPMALMIO O MNpHUMEpax) MPaKTHUYECKOTO
UCMOJIb30BaHUs (PU3UYECKUX 3HAHUI B MOBCEJIHEBHOM XU3HU AJI 00€CIECUEHMS
0e30MacHOCTH MpH OOpalllEeHUH C MpUOOpaMU U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUs 3J0POBbsI W COONIOJEHUS HOPM DSKOJOTHYECKOTO TIOBEICHHUS B
OKPYIKaIOIIEH CPEE;

OCYUIECTBJIATh MOUCK HH(pOpManuu Quanyeckoro cojepxxanus B HWHrepHeTe,
CaMOCTOSITENFHO (OPMYJIUPYS TOMCKOBBIN 3allpoc, HaXOAUTh MYTH OIpeNeICHHS
JOCTOBEPHOCTH IMOJIyYeHHOM HH(OpPMalMM Ha OCHOBE HMEIOLIUXCS 3HAHUU U
JOTOJIHUTEIIBHBIX UCTOYHUKOB;

WCIIOJIP30BAaTh TIPU  BBITIOJIHEHWH YYEOHBIX 3aJaHW  HAYYHO-TIOMYJISIPHYIO
TUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIPABOUYHBIE MaTEpHAlIbl, PECypChl CETH
WNurtepHer, BiageTh mnpuéMamMyd KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
MH(pOpMAIIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIIBKUX HMCTOYHMKOB (PU3MUYECKOrO COAEpM aHUs, MyOIHMYHO
MPEACTABIATh PE3YIbTaThl NPOEKTHOW WM HCCIEA0BATENBCKOW AESTENbHOCTH,
IIPY 3TOM I'PaMOTHO MCITIOJI30BaTh WU3YUYEHHBIN MOHATUHHBIN anmapaTr u3y4aeMoro
pa3nena (U3MKK U CONPOBOXKIATh BBICTYIUIGHHWE IMpPE3EHTAlMel c y4yéToM
O0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM
n/n NporpamMmbl B Kourpoabnbie| IlpakTuye
cero
padoTbI padoThI

Pa3znen 1.®@u3uka u €€ poJib B NO3HAHMHU OKPY:KaIOLIEro MUpa
1.1 ®du3mka - HayKa 0 IpUpPoJe 2 0 0
1.2 Ou3nYecKre BeITNYNHbI 2 0 0
1.3 EcrecTBeHHOHAy4YHBIN METO/ MO3HAHUS 2 0 1

Hroro no pazneny 6

Paznen 2.1lepBoHayanbHble CBeeHNs 0 CTPOCHNH BellleCTBA
2.1 Crpoenue BemiecTBa 1 0 1

BIDKCHHE U B3aUMOJICHCTBHE YaCTHI]
2.2 A 2 0 1
BEILIECTBA

23 ArperaTHble COCTOSIHMSI BEILIECTBA 2 1 1

Hroro no pazaeny 5

Paznen 3./IBuskeHune U B3auMo/ieiicTBHeE Tel
3.1 MexaHnueckoe OBUKEHUE 3 0 1
32 Huepius, Macca, MIOTHOCTD 4 0 1
33 Cuna. Bunsr cun 14 1 2




Htoro no pazneny

21

Pasnen 4./1aBjieHue TBEPABIX TeJl, dKHAKOCTEH M ra30B
41 Hasnenue. [lepenava naBiaeHus TBEPAbIMU 3 |
) TeJIaMU, )KUJIKOCTSIMU U Ta3aMu
4.2 JlaBneHue XUIKOCTH 5 0
4.3 ATMocdepHOe 1aBIeHHe 6 1
44 JleficTBrE XKUIKOCTH U Ta3a Ha MOrPYKEHHOE 7 3
’ B HHX TEIIO
Hroro no pasneny 21
Pazgen 5.Padora u MOIIHOCTB. JHEPrust
5.1 PaGota u momrHOCTH 3 1
5.2 [IpocTbie MexaHU3MBI 5 1
5.3 Mexanudeckasi SHEprust 4 0
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 15




8 KUIACC

KoauvecTBo yacoB DJIEKTPOHHBIE
No 11/ HauMeHoBaHMe pa3/ie/ioB U TeM (uu¢posbIe)
) NporpamMMbl Beero Konrposbubie| IlpakTuyeckne| oopasoBaTe/bHbIE
paﬁon paﬁoTbl pecypchl
Paznen 1.TennoBble siBiaeHust
bu6mmoreka [IOK
1.1 5 0 0
(CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTITOBBIC MPOTECERT https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2.2yekTpruyeckne 1 MArHUTHbIE SIBJIEHUS
21 DJeKTpruYecKHe 3apsiibl. 3apsyKEHHBIE TeNa U 7 0 1 bubnunoreka [JOK
' HX B3aUMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 5 5 20 1 7
OCTOAMHBIM HICKTPHHACCIIH TOK httDSI//m.CdSOO.I'U/7f4181C€
bu6mmoreka [IOK
2.3 Ma € sBJIC 6 1 1.5
THITHPIC ABIICHIA https://m.edsoo.ru/7f4181ce
b K
24 DneKTpoMarHuTHast UHIYKIUS 4 0 0 nomorexa O

https://m.edsoo.ru/7f4181ce




Htoro no pazneny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

KoauvecTBo yacoB DJIEKTPOHHBIE
No 11/ HauMeHoBaHMe pa3/ie/ioB U TeM (uu¢posbIe)
) NporpamMMbl Beero Konrposbubie| IlpakTuyeckne| oopasoBaTe/bHbIE
padoThI padoThI pecypcbl
Paznen 1.Mexanuveckue siBJeHUs
11 MexaHndecKkoe IBMKCHUE U CIIOCOOBI €TO 13 0 | bu6mmoreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
Bbu6morexa [JOK
1.2 B i 19 1 3
SAIMONICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1. 1
3 3AKOHBI COXPAHEHH 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 42
Paznen 2.MexaHu4veckue KoJjed0aHusi M1 BOJHbI
bu6mmoreka [IOK
2.1 M 0 7 0 3
CXAHITICCRHIE KOTCOaRHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 6 1 3
CXAHHICCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 13




Pa3nes 3.2/ieKTpOMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI

DIIEKTPOMArHuTHOE TMOJIE U bubnuoreka [IOK
3.1 5
3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 5
Pa3nea 4.CBeroBbIe IBJEHUSA
4.1 3aKOHEI pacIIpoCTpaHEHUs CBETA 7 bubmmorexa LOK
) paciipoctp https://m.edsoo.ru/7f41a4a6
Bbu6morexa [JOK
4.2 4
JIun3bpl 1 onTHUecKue TPUOOPHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4. P
3 @310%EHNE OIOr0 CBETA B CIIeKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 14
Pa3pea S.KBaHTOBbIE SIBJICHUS
5.1 Hcnyckanue U MOTIOIEHUE CBETAa aTOMOM 4 bubmmorexa IOK
) y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Crpocue aToMHOTo A71pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
>3 sInepupie peaxium 8 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 18




Paznen 6.IloBTOpUTEIHLHO0-00001IAO NI MOYJIb

[ToBTOpeHue n 0000IIEHNE CONEPIKAHUS bubnuoreka LIOK
6.1 10 2
Kypca Gpu3uKu 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KosmyecTBo yacos
Ne
Tema ypoka
n/n KonTpoasubie | IlpakTuueckn
Bcero
padoThI e padoThI
1 ®usuka — Hayka o npupone. PusndecKkue sBICHUs 1
2 Du3NYECKHE BEITMYMHBI U UX U3MEPEHUE 1
3 JlaGopartopHas pabota «OnpeaeneHne IeHbl IeJIeHUs IIKaIbl U3MEPUTEIHHOTO 1 |
npubopa»
4 MeTtoapl HayuyHOro no3HaHusA. Onucanue GU3NUECKUxX SBICHUNA ¢ TOMOIIIbIO |
Mozenen
5 CtpoeHue BelecTBa 1
6 Ypok-uccnenosanue "IIpoBepka runoTessl: JalbHOCTh MOJIETA HIAPUKA, 1 |
NYIEHHOIO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIlIE BbICOTA ITycKa"
7 Crpoenue Bemectsa. OnbIThI, JOKa3bIBAKOIINE JUCKPETHOE CTPOCHUE |
BEIIECTBA
8 JIBM>KEHME YacTHUIl BEllleCTBa 1
9 VYpok-uccnenoBanue «OnpIThl 10 HAOIIOJEHHUIO TETIJIOBOIO PaCILIMPEHUS 1 1




Ira3oB»

10 ArperaTHble COCTOSIHUS BELLIECTBA

1 Oco0eHHOCTH arperaTHhIX COCTOsTHUH BoABl. O000IIEHHE TIO pa3aeny
«IlepBoHauaabHBIC CBEACHUSI O CTPOCHHUH BEIICCTBA

12 Mexannueckoe nBUKeHHe. PABHOMEpHOE 1 HEpaBHOMEPHOE IBUKECHHE

13 Ckopoctb. Ennnuiel ckopoctu

14 PacueT nmyTy 1 BpeMeHM ABUKECHUS

15 Nuepuusa. Macca — Mepa HHEPTHOCTH T

16 ITnotHOCTL BemecTBa. Pacuet Maccel 1 00beEMa TeJia 0 €r0 MIOTHOCTH

17 JlaboparopHas pabota «Onpeaenenre IIOTHOCTH TBEPIOTO Teay

18 Pemenue 3amau o reme "[lnoTHOCTH BemecTa"

19 Cuna xak xapakTepucTuka B3aumMoieicTBus Ten. Cuia ynpyroct. 3akoH
I'yka

20 JlaGoparopHas padota «/3ydyeHne 3aBUCHMOCTH pacTsbkeHus (aedopmaryn)
NPY>KUHBI OT MPUJIOKEHHOMN CHIIBI»

21 [[AABnenue Tsrorenus. Cuia TSHKECTH

2 CBsi3b MEX]1y CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3aga4 no

teme "Cuia tsoxect"”




23

Cuia TsDKecTH Ha APYyTHUX IIJIaHCTaxX. duznueckue XApPaKTCPHUCTUKHU TINIAHET

24 Nsmepenue cwit. JlunamomeTp

25 Bec tena. HeBecomocTh

26 CrnosxeHue IByX CHJ, HallpaBJIEHHBIX 110 OAHOM NpsAMoi. PaBHoaecTByOMmAs
CuI

27 Pemrenue 3anau o reme "PaBHonelicTByromast cui'”

28 Cwuna tpenus u €€ Buabl. TpeHue B IPUPOJI€ U TEXHUKE

79 JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT
CHWJIBI JIaBJICHUS U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEN

30 Pemenue 3a1au Ha onpeieieHre paBHOACHCTBYIOIIEH CHJTBI

31 Pemenue 3anau nmo remam: «Bec tenay, «I"padudeckoe n3o0paxeHne cuimn,
«Cunb, «PaBHOAEHCTBYIOIIAS CHIDY

1 KonTponbhas padora no temam: «Mexanndeckoe qBuxeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe nuzodbpaxenue cumy, « CHUIbD

33 Hapnenne. CiocoObl yMEHbIICHUS U YBEIUYCHHUS AaBICHUS

34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUA ra3a oT 00bEMa, TeMIEpaTypbl

35 [lepenaya naBneHust TBEPABIMU TEJIAMU, )KUJKOCTSIMU U ra3aMu. 3aKOH

ITackana




36

I[aBJ'ICHI/Ie B X KUJKOCTH H ra3c, BBI3BAHHOC HeﬁCTBHeM CHJIBI TSOKCCTHU

37 Pemenue 3amaq no teme «JlaBieHue B )KUAKOCTH U rase. 3akoH I[Tackams»

38 Coobmaromumecst Cocyapl

39 I'mnpasinueckuii npece

40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN HACOC

41 ATtmocdepa 3eMin U IPUUUHBI €€ CYIECTBOBAHUS

42 Bec Boznyxa. ATmocdhepHoe 1aBiieHue

43 N3mepenne armocheproro aasiaeHus. Onsit Toppuyerin

44 3aBUCUMOCTH aTMOC(EPHOT0 1aBJICHHUS OT BBICOTHI HAJl YPOBHEM MOpS

45 bapometp-anepona. AtmochepHoe qaBiIeHNE Ha pa3IMYHBIX BRICOTaX

46 Pemenwue 3anay no teme " AtmochepHoe gaBnenue"

47 JleiicTBHE KUAKOCTHU U Ta3a Ha NOTPYKEHHOE B HUX Tes0. ApXxuMeoBa cuiia

43 JlabopartopHas padoTa «OnpeaeneHre BEITATKUBAIOINIEH CUITBI, TEHCTBYIOIIEH
Ha TeJIO0, HOTPYKEHHOE B KUIKOCThY

49 JlaGopatopHas pabota 1o Teme «lccnenoBaHue 3aBUCUMOCTH Beca Tejia B

BOJIC OT 00BEMA MOTPYKEHHOM B JKUJIKOCTb YACTH TEJIa»

50

IImaBanue ten




JlabopartopHas padota "KoHcTpynpoBaHHe apeoMeTpa Ui KOHCTPYHPOBAHUE

> JIOJIKU U OTIpeieieHre e€ rpy30noabEMHOCTH" I

57 Pemenue 3anau no remam: «IlnaBanue cynoB. BoznyxomnnaBanuey, «/laBnenue
TBEPJIBIX TEJ, KUJIKOCTEH U Ta30B»

53 KonTtpounbnas pabota no teme «JlaBneHue TBepAbIX Te, )KUAKOCTEH U Ta30B»

54 Mexanunueckasi pabota

55 MomnaocTs. ETUHUIEI MOIITHOCTH

56 VYpok-uccnenosanue "Pac4ér MOIHOCTH, pa3BUBAEMOM NIPU NIOABEME 110 1
nectaune"

57 [Ipoctele Mexanu3msl. Peryar. PaBHOBeCHE CUII Ha pblyare

58 Prryaru B Texnuke, ObITy 1 ipupoe. JlaboparopHas padota «¥ccienoBanue 0.5
YCJIOBHI paBHOBECHSI pblyara» '

59 Pemenne 3anau o reme «Y CI0BUS PABHOBECHUS pblUara

60 KoaddumuenT nonesnoro nerictBust MmexanusMma. JlabopatopHas padora 0.5
«M3mepenne KIIJl HaKIOHHOM MIIOCKOCTH» '

61 Pemenue 3amau no reme "Pabora, momuocts, KITJ["

62 Mexanundeckas sHeprusi. Kunerndeckas v moTeHIMaabHas SHEPTUS

63 3aKOH COXpaHEHUs] MEXaHUYECKON dHEPTUHU




YPOK—BKCHGPI/IMCHT 10 TEMC ":‘)KCHepHMeHTaJ'ILHOG OIpCACIICHUC UBMCHCHH A

64 KMHETUYECKON ¥ MOTEHIMAIbHOM SHEPTUH MPH CKAThIBAHUU TEJIa MO 1 1
HAKJIOHHOM TJIOCKOCTH"

65 KonTponbhas padota no teme «Pabora 1 MOITHOCTE. DHEPrHUs» 1

66 PesepHbIit ypok. PaboTa ¢ Tekcramu o Teme "MexaHnnueckoe JBIKeHue" 1

67 PesepsHblit ypok. Pabota ¢ Tekctamu o teme "JlaBneHue TBEpABIX TE, |
JKUJIKOCTEH U ra3oB"

68 Pesepsubiit ypok. Pabota ¢ Tekcramu no Teme "Pabora. MomnocTs. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KUIACC

KoaudecTBo yacos

Ne
Tema ypoka
n/n B KonTpoJbhbie IIpakTuyeckn
cero
padoThI e padoThbI
| OcHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU U UX OTIBITHbIE 1
HIOJITBEPKACHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUIN BEIIECTBA 1
4 OOBbsicHeHHEe CBOUCTB TBEPIOTO, KHUIKOTO U ra3000pa3HOT0 COCTOSHUM 1
BELIECTBA Ha OCHOBE IOJIOKEHUI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU
5 Kpucrannuaeckue u amopdHbIe Tena 1
6 CmauuBaHue U KanwuBSIPHOCTh. [T0BEepXHOCTHOE HATSKEHUE 1
7 TeruoBoe paciIMpeHue U CKaTUe 1
2 Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS 1
YacTHIL
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHs BHYTPEHHEN YHEPTUU 1
10 Bunsl Tenionepenaun 1




11

Ypok-koHpepenuus "[IpakTruueckoe UCTOIb30BaHUE TEIIOBBIX CBONCTB
BEIIIECTB U MAaTEPHAJIOB B IEJIAX dHEprocoepexeHus"

12 KonuuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTb

13 YpaBHeHue TeroBoro 6anaHca. TermiooOMeH 1 TEII0BOE paBHOBECHE

14 JlaboparopHas paboTta "HccrienoBanue sBIeHUS TEII0O00OMEHA MPU
CMEUIMBAHUU XOJIOAHOU U ropsiueit BobI"

15 Pacuer konmvecTBa TETUIOTHI, HEOOXOIUMOTO JJIsI HATPEBaHUS Tea 1
BBIICIIIEMOTO UM TPU OXJIAXKICHUHI

16 JlaGopaTopHas pabota "OrnpeaeneHue yaeIbHON TEIJIOEMKOCTH BelecTa"

17 OHeprus TOIIUBA. Y IebHasl TEIIOTa CTOPaHus

18 [InaBneHue u oTBEp/IeBaHNE KPUCTAIUIMUECKUX Tell. Y IebHAas TEIioTa
TUTaBIICHUS

19 JlaGoparopHas padoTta "Onpenenenne y1enbHON TEIIOTHI TUIaBJIEHUS Jibaa"

20 [TapooGpa3oBanue u kKoHaeHcalus. Mcmnapenue
Kumnenue. Y nenpHas Teriora napooOpa3oBaHus U KOHICHCAIINU.

21
3aBUCHUMOCTh TEMIIEPATyPbl KUIIEHUSI OT aTMOC(EpPHOTO NaBICHUS

) Bnaxxnocts Bozmyxa. JlabopaTopHas padora "OnpeneneHrne OTHOCUTEIbHON
BJI&JKHOCTH BO31yXa"

23 Pemienue 3anau Ha onpeeneHne BIaXXHOCTH BO31yXa




[Tpunnumner paboThl TEIUIOBLIX ABUrarteneif. [laposas Typ6una. /IBurarens

24
BHYTPEHHETO CrOpaHus

25 KIIJ] TennoBoro neurarens. TenaoBsle ABUTaTENN U 3alIUTa OKPYKAIOLIEH
CpeJibl

26 3aKOH COXpaHEHHUS U MPEBPAICHHS SHEPTUU B TEILIOBBIX MPOIeccax

27 ITonroToBka K KOHTPOJIBHOHU paboTe 1o Teme "TernsoBble SBICHHUS.
W3MeHeHne arperatHeiX COCTOSIHUI BelecTsa'

)3 KonTponbhas padota no teme "TemnoBsie siBneHus. MI3MeHeHHe arperaTHbix
COCTOSIHMM BeliecTna"

29 OnexTpusanys Tein. /[Ba poga dJIEKTpUUECKUX 3aps10B

30 VYpok-uccnenoBanue "DaeKTpu3alys TeJa HHIYKIUEH U IpU
COTMPUKOCHOBEHHUH"

31 Bzaumoaeiictue 3apskeHHBIX Tedl. 3akoH Kynona

1 Onexrpuueckoe nojie. HampspkeHHOCTH 3ekTpudeckoro nosis. [puHnun
CYNEPHO3ULINHU NEKTPUUECKUX OJIEN

33 Hocurenu snektpudeckux 3apsaoB. DiieMeHTapHbIi 3apsa. CTpoeHue aTroma

34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPaHEHUS IEKTPUUYECKOTrO 3apsiia

35 Pemenue 3a1a4 Ha NpUMEHEHHE CBOMCTB JIEKTPUUYECKUX 3aPSI0B

36 DNEKTpUUYECKUH TOK, YCIOBUS €r0 CyLIECTBOBAHUA. VIcTOUHNKN




QJICKTPHYCCKOI'O TOKa

37 JleficTBUA DIIEKTPUYECKOTO TOKA

18 Ypoxk-uccienoanue "JledcTBUE 2IEKTPUUECKOTO MO HA TPOBOJHUKHU U |
JUDJIEKTPUKA"

39 DNEeKTPUYECKUN TOK B METAJIJIaX, KUIKOCTAX U ra3ax

40 DneKTpuyecKas 1enb U €€ COCTaBHBIE YaCTH

A1 Cuna Toka. JlaboparopHas padora "M3MepeHne u peryImpoBaHUE CUITBI 0.5
Toka" '

4 DnekTpudyeckoe Hanpsikerue. Bonsr™erp. Jlaboparopras padota 0.5
"N3MepeHue U peryJinpoBaHue HanpsoKeHus" '

43 ConpoTuBiieHUE TPOBOAHUKA. Y ACIBHOE COPOTUBJIEHUE BEIIECTBA

44 JlaboparopHasi paboTa "3aBHCUMOCTH dJEKTPHUECKOTO COMPOTHUBICHUS 1
MPOBOJIHMKA OT €ro JUIMHBI, TUIOMIAAH MONEePEYHOro0 CEUeHUs U Marepuana'

45 3aBUCUMOCTD CUJIbI TOKA OT HaIpspKeHHs. 3akoH Oma il ydyacTKa Lenu

46 JlaboparopHas padota "HccienoBanue 3aBUCHIMOCTH CHIIBI TOKA, HIYIIETO |
4yepe3 pe3ucTop, OT CONPOTUBIICHUS PE3UCTOPa U HANPsLKEHUs Ha pe3ucTtope”

47 [TocnenoBarenpHOE M MapAIIIEIIBHOE COEAMHEHUS IIPOBOIHUKOB

43 JlabopartopHas paboTta "IIpoBepka nmpaBuiia ClI0KeHUS HANPSDKEHUH TpU |

MOCJICAOBATCIIBHOM COCIUHCHUN NBYX pe3I/ICTOpOB"




JlaboparopHas pabdota "IIpoBepka nmpaBuia A CUIBI TOKa MpU

49 1
MapajjieIbHOM COEIMHEHUHN PE3UCTOPOB"
50 Pemrenue 3anau Ha mpumeHeHue 3akoHa Oma 11 pa3IuyHOr0 COSIUHEHUS
MIPOBOJTHHUKOB
51 PaboTa 1 MOIIHOCTH JIeKTpUUYecKoro Toka. 3akoH JIxoys-JIeHna
59 JIaGoparophas pabota "Omnpenenenne padoThl U MOIIHOCTH 3JIEKTPUIECKOTO 1
ToKa"
53 DneKTpUYECKre UENH U MOTPEOUTENTH SJIEKTPUUECKON SJHEPTUU B OBITY.
Kopotkoe 3ambikaHue
54 [ToaroroBka K KOHTPOJIBHOU paboTe Mo TeMe "DIEKTPUIECKUE 3apsibl.
3apsKEeHHbIE TeNa U UX B3auMoielcTBU. [10CTOSHHBIN 351eKTpUYecKuil TOK"
55 Kontpoinbhas pabota o teme "IneKTpruiecKue 3apsbl. 3apsHKeHHbIEC Tea U
UX B3auMOJIeUCcTBUA. [[OCTOSIHHBIN JIEKTPUIECKUN TOK"
56 [TocTosiHHBIE MAarHUTBI, X B3aUMOJCHCTBUE
57 VYpok-uccnenosanue "M3ydueHue mnosei NOCTOSIHHBIX MArHUTOB" 1
53 MarnutHoe nosje. MarautHoe noJie 3eMJIM U €r0 3HaYeHUE JJIs )KU3HHU Ha
3emuie
59 OmneIT OpcTrena. MarHUTHOE 1OJI€ 3JIEKTPUYECKOro Toka MarHuTHOE 1moJjie
KaTYIIKHA C TOKOM
60 [IpuMeHeHue >EeKTPOMArHuTOB B TeXHUKe. JlabopaTropHas padoTa 0.5




"U3ydeHue nercTBUS MAarHUTHOTO T0JIS1 Ha MPOBOJHUK C TOKOM"

3HCKTpOI[BI/H‘aTeJIB MOCTOSIHHOTO ToKa. Mcronbp30BaHue BHGKTpOI[BI/IFaTeJIeﬁ

61 B TEXHMUYECKUX YCTPOHCTBAX U Ha TpaHcmopTte. JIabopaTtopHas paboTa 1
"KoHCcTpyHnpoBaHue U U3ydeHue paboThl AIeKTpoaBUraTens"”

62 OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHON uHaykiuuu. [IpaBuiio Jlenna 1

63 Onexrporeneparop. CrocoObl MOMYUYSHHUS IIEKTPUIECKON SHEPTUHL. |
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUU

64 [ToaroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "INEKTPUIECKUE U MATHUTHbBIE |
ABJICHUS"

65 KonrtponbHas paborta no Teme "DIeKTpuiyeckue U MarHUTHBIC SIBICHUS" 1

66 PesepBubIii ypok. Pabota ¢ Tekcramu o teme "TemnoBeie siBneHus" 1

67 PesepBHrlit ypok. Pabota ¢ Tekctamu o teme "I1oCTOSIHHBIN 3NTeKTpUYeCKHid 1
TOK"

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o teme "MarHuTHbIe SIBICHUS" 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KJIACC

Ne
n/
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A W N -

AN O

11
12

13

14
15
16
17
18

Tema ypoka

Mexannueckoe 1BukeHre. MarepuanbHas TOUKa

Cucrema orcyera. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKCHHUS
PaBHOMEpHOE ITPAMOIIMHENHOE IBUYKEHUE

HepaBHoMepHOe npsimonHeiHoe aBrkeHue. CpeHss 1 MTHOBEHHast
CKOPOCTb

[IpssMonMHEHOE PaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE
CKOpOCTb MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBMKeHuUs. [ paduk
CKOPOCTH

Pemenue 3aga4 Ha IPAMOIMHENHOE PABHOYCKOPEHHOE JABUKECHHUE.
JlaGopatopHas pabota "OnpeneneHue yCKOpeHUs Tefa Mnpu
PaBHOYCKOPEHHOM JIBUYKEHUH 10 HAKJIOHHOW IIJIOCKOCTH"
CBobosHoe nagenue ten. OneiTel [anunes

PaBHOMepHOE ABMKEHUE TIO OKpYX)HOCTH. [lepuon u yactora obparieHus.

JIunelinas u yrinoBasi CKOPOCTH

LleHTpOoCTpEMUTENBHOE YCKOPEHUE

[TonroroBka Kk KOHTPOJIBHOM paboTe Mo TeMe "MexaHudecKoe ABHKEHHUE.
CriocoObl onMcaHusi MEXaHMYECKOTO JABIKEHHS "

KontponbHas padora Nel mo teme «Mexanndeckoe nBrxeHne. Croco0sl
ONMCAaHUsI MEXaHUYECKOTO JIBHKEHUS

IIepssiit 3axk0oH HproToHa. BekTop cuiibl

Bropoii 3akon HetoToHa. PaBHOIEHICTBYIOIIIAs CUila

Tperuii 3akoH Herotona. Cynepno3uius cui

Pemenue 3anauy Ha npumeHeHue 3akoHOB HproToHa

Cuna ynpyrocrtu. 3akoH ['yka

Bcero

S S SO w—y

[ G SO G w—y

KoanuecTBo 4acoB

KoHTpoibHbIe IIpakTHyeckn
padoThI e padoThI
1
1



19
20
21
22
23
24
25

26
27
28

29
30
31

32

33

34
35
36
37
38
39
40
41
42
43

Pemenue 3anau o treme «Cuna ynpyroctu»

JlaboparopHas padota «OnpeereHne )KXeCTKOCTH TPYKUHBD)
Cuna tpeHus

Pemenue 3anau no treme «Cuia TpeHUsD

JlaGopaTopHas padora "Onpenenennue kodppuimenTa TpeHUs CKOJIbKCHHS"
Pemenue 3anay no teme "3axkonbsl HetoToHa. Cuna ynpyroctu. Cuia tpenus"

Cuna TSHKeCTH 1 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO
NaJeHus

Pemenue 3agau no reme "Cuna TSKECTH UM 3aKOH BCEMUPHOTO TATOTEHUA"
IlepBas kocmuueckas ckopocTs. HeBecOMOCTb U nEeperpy3ku

PaBHoBecue marepuanbHOif Touku. AOcomoTHO TBEPAOE Teno. PaBHoBecue
TBEPOrO TeJa C 3aKPETUIEHHON OChIO BpalICHUS

MowmeHT cuisl. LleHTp TsKECTH

Pemenue 3agau no reme "MowmeHT cuibl. L{eHTp TskecTn"

[ToaroToBKa K KOHTPOJIBHOM padoTe 1Mo Teme "MexaHndecKoe JBUKEHUE.
BzanmogeiictBue Ten"

KoHnTtponbHas padora No2 o teme "MexaHHUYECKOE IBH)KCHHE.
B3aumopeiictBue ten"

Nmnynbse Tena. UMnyabsc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA. YTIPYroe u
HEyNpyroe B3anMOJECHCTBHE

Pemenue 3amau mo reme "3akoH coXpaHEHUsI UMITyJIbca"

PeakTuBHOE ABMKEHUE.

Mexanunueckasi pab0oTa ¥ MOIIIHOCTb

PaboTa critbl TSKECTH, CUIIBI YIIPYTOCTH U CHIIBI TPEHHS

CBs13b sHepruu u paboTsl. [loTeHansHas sHeprus

Kunernueckas sneprus. Teopema 0 KHHETUYECKOUN SHEPIUU

3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE

Pemenue 3anay no teme "3aKOH COXpaHEHHs dHEPrUuu"

JlaboparopHas pabota «/3yueHue 3akoHa COXPAHEHUS SHEPTUI
KonebarenbHoe TBUKEHUE U €TI0 XapaKTEPUCTUKU

e e T e T s T S =
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44
45
46

47
48

49
50

51
52
53
54
55
56
57
58
59
60
61
62

63

3aryxatomue konedanus. Beinyxaennsle konedanus. Pezonanc
MareMatnyeckuil 1 NpyKUHHBIA MASITHUKA

VYpok-uccienoBanue «3aBUCUMOCTh IIepro/ia KoieOaHUM OT )KECTKOCTH
NIPY’KUHBI U MacChl rpy3a»

[IpeBpaienue 3Heprun Npu MEXaHUYECKUX KOJICOaHUIX

JlabopaTtopHas paborta «McciaenoBanue 3aBUCUMOCTH MEPUOIA U YACTOTHI
KOJI€OaHMI MOJBEIIEHHOTO K HUTU IPy3a OT JJIMHBI HUTH

JlabopaTtopHas padora «M3mepenne yckopeHusi CBOOOHOTO MaICHHUs
Mexannueckue BosiHbl. CBoOMicTBa MexaHU4YecKuX BOJH. [IpoonbHbIe 1
MOTEPEYHbIE BOJIHBI

3Byk. PactipocTpaHenue u oTpaxeHue 3ByKa

I'pomMKOCTb 3ByKa M BBICOTAa TOHA. AKYCTHUECKHI PE30OHAHC

VYbTpa3Byk U HH(PPaA3BYK B MPUPOJIE U TEXHUKE

[TonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHBI COXPAaHEHHUSI.
Mexannueckue kojaeOaHust 1 BOJHBI"

KonTponbhas pabota Ne3 o teme "3akoHbl coxpaHeHHs. MexaHHueckue
Kosie0aHus U BOJIHBI"

DIEKTPOMArHUTHOE MoJie. DIEKTPOMAarHUTHBIE BOJIHBI

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

[IIkana 371€eKTpOMarHUTHBIX BOJIH. VICII0/Ib30BaHNE AIIEKTPOMATrHUTHBIX BOJIH
JUIsL COTOBOM CBSI3U

JlabopaTopHas pabota "M3yueHue CBONCTB AJIEKTPOMATrHUTHBIX BOJIH C
MOMOIIbI0 MOOMIIBHOTO TeseoHa"

Pewienue 3a1a4u Ha onpeieICeHUE YaCTOThI U ITTMHBI 3JIEKTPOMArHUTHOM
BOJIHBI

OnexTpoMarauTHas npupona ceera. CkopocTs cBeTa. BonHoBbIE cBOMCTBa
cBeTa

Ncrounuku ceera. [IpsMonnHeliHoe pacipocTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynst

3aKkoH oTpakeHHs cBeTa. 3epkaia. Pemenue 3a1ay Ha IPUMEHEHHUE 3aKOHA

[ VU VG W—Y



64
65

66

67
68
69
70

71
72

73

74
75
76
77
78
79
80
81
82
83
84
85
86
87

OTpa)K€HUs CBETA
[Ipenomnenne cBeta. 3aKOH NPEIOMIICHUS CBETA

[TomHOE BHYTpEeHHEE OTpakeHHUE cBeTa. Mcnonb3oBaHue MOIHOTO
BHYTPEHHETO OTPa)KEHHUSI B ONTUYECKUX CBETOBOAX

JlaGoparopHas pabdota "lccienoBanue 3aBUCUMOCTH YIJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJIa MMa/ICHUs1 Ha rpaHulie "Bo3ayX-cTekiao""

Pemienue 3a1au Ha 3aKOHBI PaCIPOCTPAHEHUS CBETA

JInnsel. OnTHyYecKast cuia JIMH3bI

[Moctpoenne n300pa>keHMid B TMH3aX

JlabGopaTtopHas pabota "Onpeaenenne GOKyCHOTO pacCTOSHUS U ONTHYECKOM
CWJIBI coOMpatolei JIUH3bI"

I'ma3 kak ontudeckas cucreMa. 3peHue

Pasnoxxenue 6enoro cera B criekTp. OnbiTel HetoToHa. CrioskeHue
CIEKTpaJIbHBIX 1[BETOB. Jlucnepcus ceeTa

VYpok-nipakTukyMm "BoJHOBBIE CBOMCTBA CBETa: AUCTIEPCHUs], UHTEP(DEPEHIUS U
mdpakius”

Kontponbnas padota Ne4 o teme "CBETOBBIC SBICHHS

OmnpiTel Pe3epdopa u mranerapHas MOJENNbh aTOMa

IToctrynater bopa. Mozaens atoma bopa

Ucnyckanue u nornouieHue ceera aromoM. KBauTel. JInHeluaTeie CIEKTPbI
JlaGopatopHas pabora «HabmroaeHue CrIonIHbIX U IMHEHYAThIX CIIEKTPOBY»
PannoakTuBHOCTH M €€ BUIBI

Ctpoenue atoMHoro siipa. Hykinonnas monenb

PaguoaktuBHbBIe ipeBpatieHus. 30Tombl

Pewenue 3amau no reme: "PannoaktuBHbIle npeBpanieHus"

[Tepuon nonypacnana

PanuoakTuBHBIE U3ITYyUYEHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE

SAnepHbie peakuy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHUCEN
DHeprus CBS3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH

Pemenue 3anau no teme "Snepusie peakuun"
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98

99

100

101
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Peakuuu cuntesa u nenenus suep. Mcrounnku sHeprun CostHIA U 3BE3]
JlaboparopHas pabota «lccienoBanue TpeKoB 3apsKEHHBIX YaCTHUIL IO
¢dororpadpusim»

VYpoxk-koupepenius "SAnepHas sHEpreTrka. J[efcTBUs paInoaKTHBHBIX
U3Ty4YeHUI Ha )KUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTte o TeMe " KBaHToBas U siiepHast pu3nka

"

Kontponbnas padora Ne 5 o teme " KBanroBas u sigepHast pusuka "
[ToBTOpenue, 060061eHne. Pemenne pacyeTHBIX U KaYECTBEHHBIX 3a/1a4 10
teMe "B3aumonericteue Tea"

[ToBTOpenue, 0600meHne. Pemenne pacyeTHBIX U KaYEeCTBEHHBIX 3a/1a4 110
teme "TeruioBbie mporecch”

[ToBTOpenue, o600meHne. Pemenne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110
teme "KIIJ[ TerioBeIX aBUraTesei"

[ToBTOpeHue, 0600MIeHNE. Perenne pacueTHRIX U KaueCTBEHHBIX 3a71a4 110
teme "KII/] anexTpoycTtaHoBOK"

[ToBTOpenue, 060061eHne. Pemenne pacyeTHbIX U KaYECTBEHHBIX 3a/1a4 10
teMe "CBeToBbIE ABJICHUS"

[ToBTOpenue, 0600meHne. PemeHne pacueTHBIX U KAYECTBEHHBIX 3a/1a4 110
Teme "3aKOHbI COXpaHEHUS B MEXaHUKe"

[ToBTOpenue, o600meHne. Pemnienre pacyeTHbIX U Ka4eCTBEHHBIX 3371a4 110
teme "Konebanus v BoJIHBI"

[ToBTOpeHue, 0600MIeHNE. Perenne pacueTHRIX U KaueCTBEHHBIX 3a71a4 110
teMe "CBeToBBIC ABJICHUS"

[ToBTOpenue, 060061eHne. Pemenne pacyeTHBIX U KaYEeCTBEHHBIX 3a/1a4 110
teme "KBaHTOBas U saepHast pusznxa”

Hrorosas kKoHTpOJIBbHASA paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

» dusuka, 7 knacc/ [epeimkun A.B., O61IECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «3/1aTenbcTBO «DK3aMEH»
» ®usuka, 8 kinacce/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO «IPODAY; AKioHEepHOE
obmectBo «M3marensctBO «IIpocBemenne»

» ®dusuka, 9 kmacce/ [leperimkun A.B., I'ytauk E.M., O011ecTBO ¢ OrpaHHYeHHON OTBETCTBEHHOCTHIO «J[PODAY;

AxnuonepHoe obuiectBo «M3narensctBo «lIpocBenienner

METOANYECKHUE MATEPUAJIBI UIAA YYUTEJIA

Jlykamuk B.1. CoopHuk BorpocoB u 3a1ay mo ¢usuke. 7-9 ki. — M.: [Ipocsemenune, 2010. —192c.
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