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HOSACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00Imiero oOpa3oBaHHS COCTaBlieHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENImMH mNpenojaBaHus y4eOHOTO
npeamera «Pu3nkay.

Conmepxanue  mporpaMmbl 1Mo (HU3UKE ~ HampaBleHO  Ha  (OpMUpOBaHHE
€CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamme mo (¢u3uKe YUUTHIBAIOTCS BO3MOXHOCTH Yy4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[IporpamMa 1o (M3KMKe ycTaHABJIMBAeT paclpenieieHrne ydeOHOro MaTepualia 1Mo TojaaM
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJAEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCs.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOAMYECKON MTOMOIIN YIUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.

®dusnka SIBISETCS CUCTEMOOOPA3yIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB,
MOCKOJIbKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, N3Y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIeCKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPeIOoCTaBisIeT HaumOojee sICHble OOpa3ipl MPUMEHEHHs HAy4HOTO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

OpHa u3 IMaBHBIX 337134 (PU3MYECKOro 00pa3oBaHMs B CTPYKType oOlero odpa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.

W3yuenne ¢usmkn Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJaJ€HUE CIEIYIOIINMHU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAY4YHYIO0 TPaMOTHOCTbD:

Hay4YHO OOBSCHSTH SIBJICHNUS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JIaHHBIE W HMCIOJIb30BaTh HAyYHbIE J10KA3aTEIbCTBA JJS MOJTYyYEHHS
BBIBOJIOB.

[enu wm3ydeHus (U3MKM Ha YypOBHE OCHOBHOIO 00Iero oOpa3oBaHMs ONpeAesieHbl B
Konnenmnuu npenonaBanus ydeOHoro npenMera «®dusnka» B 00pa3oBaTeNbHBIX OpPraHU3ALNAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienusi Poccuiickoit denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Hean n3yvyenus pU3NKu:

pruoOpeTeHne NHTepeca U CTPEeMIICHUs 00Yy4aloIUXCsl K HAyYHOMY U3YYE€HUIO MPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJACTaBICHUM O HAyyHOM METO/A€ TMO3HaHusid U  (HOpMHUpPOBaHHE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOLIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMSI KaK pe3yjibTaTa H3yu€HHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dhopMUpOBaHUE MTPEICTABICHUM O poJid (PU3UKH 7S pa3BUTHS IPYTHX €CTECTBEHHBIX HaYK,
TEXHHUKHU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX chepax Oyaymeid mnpodeccnoHaaIbHON
NESTEIIbHOCTH, CBSI3aHHOW C (U3MKOW, MOJATOTOBKA K JanmbHEiIieMy OOy4eHHI0O B 3TOM
HaIlpaBJICHUU.

JloCTI)KeHHe STUX LeJeld MporpaMmbl MO0 (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00eCIIeUunBACTCS PEIICHUEM CIICAYIOINX 3a1aY:



npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOCHHMH BELIECTBA, O MEXAaHMYECKUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHUI OMHUCHIBATh M OOBICHATD (PU3UYECKUE SBICHHS C MCIOJIH30BAHUEM
MOJTy4YEHHBIX 3HAHUI;

OCBOCHHME METO/IOB PpELICHUs NPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HaOIIOAaTh MPUPOAHBIC SBICHHS U BBIMIOIHATH OIBITHI, Ja0OpaTOpHBIE
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHMUS C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

OocBOeHHE TIPUEMOB paboTel ¢ uH(popMaImerd (U3NIECKOTO COACP)KAHUs, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSX (DU3MKH, aHAIM3 U KPUTHYECKOE OILEHUBAaHUE
uHpOpMaLnu;

3HAaKOMCTBO cO cepaMu npodecCHOHATbHON AeATEIbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIDKEHHIX (PU3UIECKON HAYKH.

Ha u3yuenue ¢usuku (06a30BbIil ypOBEeHb) Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1o (GU3KKe MepeyeHb JabopaTOPHBIX pabOT U ONBITOB HOCHUT
PEKOMEH/IaTeNbHBIN XapakTep, YYUTENb JeNaeT BbIOOp MpoBeleHHUs J1adopaTOpHBIX paboT u
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIICKA AKCIIEPUMEHTATBHBIX
3aJjaHul, peiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa 1o (pusmke.

YYET PABOYEH TPOI'PAMMBI BOCIIUTAHUSI

Peanuzarus BocnuTaTeabHOro MOTeHIIMANa GU3UKH (YPOUHOH AESITEIbHOCTH, ayTUTOPHBIX
3aHSATUN B paMKaxX MaKCUMaJIbHO JOMYCTUMOW y4eOHON HArpy3KkH) MpeaycMaTpuBacT:

MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCHHUTATENBHBIX BO3MOXHOCTEH conepkaHHsl yueOHOro
Kypca s (HOpMHUpOBaHHS y OOYYArOMIMXCS POCCHMCKHX TPAaIUIIMOHHBIX  JTYXOBHO-
HPaBCTBEHHBIX U COLIMOKYJIBTYPHBIX HEHHOCTEH, POCCHHCKOTO HMCTOPHUYECKOTO CO3HAHMs Ha
OCHOBE HCTOPHUYECKOTO TIPOCBEIICHUS; IOJ00pP COOTBETCTBYIOIIETO COJACPKAHUS YPOKOB,
3aJJaHHii, BCIOMOTaTeIbHbIX MaTepHaIOB, MPOOJIEMHBIX CUTYallUi AJIs1 00CYKICHUH;

y4€T IIeNIEBBIX OPUEHTHUPOB PE3yJbTATOB BOCIUTAHHS B ONPEACICHUU BOCIHUTATEIHHBIX
3aJa4 ypOKOB, 3aHATUH;

BKITIOYCHHE YUYUTENSIMH B KOHCIEKTHI (TEXHOJOTMYECKHE KapThl) YPOKOB TEMAaTHKH B
COOTBETCTBUM C KaJ€HJapHBIM INIAHOM BOCIIUTATENbHOMN paboThI;

BHIOOpP METOJIOB, METOJMK, TEXHOJIOTHUH, OKa3bIBAIOIINX BOCIHUTATEIBHOE BO3/CHCTBHE HA
JUYHOCTh B COOTBETCTBUM C BOCHHMTATEIbHBIM HJIEAJIOM, IENbI0 M 33JadyaMHM BOCIUTAHMS,
[IENIEBBIMA OPHEHTHUPAaMHU PE3yJIbTaTOB BOCIMTAHUS; PEATU3aIMI0 MPHOPUTETa BOCITUTAHUS B
y4eOHOI e TeTbHOCTH;

NpUBJIeUYeHIE BHUMAHUS OOYYalONIMXCsl K IIEHHOCTHOMY acCHeKTy M3y4aeMbIX Ha ypOKax
OpPEIMETOB, SBICHUH W COOBITUH, WHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAaHHH CBOEro
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSIM, SIBICHHSIM,
TUIaMm;

NPUMEHEHHE HWHTEPAKTUBHBIX (GopM  yuyeOHONW pabOThl -  HHTEIUIEKTYyaJbHBIX,
CTUMYJIMPYIOIIMX TI03HABATEJIbHYI0 MOTHBAIMIO, WIPOBBIX METOAMK, AMCKYCCHUH, NAIOIIMX
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOTa; TPYIIIOBOW pPabOTHI,
KOTOpas YYUT CTPOMTHb OTHOIICHUS W JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTHYECKOTO MBIIUICHHUS,

noOyxaeHue oO0yJaromuxcss COoOM0JaTh HOPMBI TIOBEACHHUS, MpaBUia OOIIEHHUS CO
CBEPCTHUKAMH U TMEJAaroriuecKUMU pabOTHHKAMH, COOTBETCTBYIOLIME YKJIaay IIKOJBI,
YCTAHOBJICHHE U TMOAJIEPKKY JOOPOKENIaTeNbHON aTMOCc(hepsI;

OpraHM3aIMI0 HACTABHUYECTBA MOTHMBHUPOBAHHBIX U APYAUPOBAHHBIX OOy4aIOUIMXCS HaL
HEYCIECBAIOIMMHI  OJHOKJIACCHHUKAaMHM, B TOM 4YHCIE C OCOOBIMH 0Opa30BaTeNbHBIMU
NOTPEOHOCTSAMH, NAIOLIET0 OOYYaIOUIMMCS COLUATbHO 3HAYUMBIA OMNBIT COTPYAHHYECTBA M



B3aMMHOM ITOMOIIIH;

UHUIUUPOBAHUE U TMOAJEPKKY HCCIEAOBATEIbCKON EATEIBHOCTH 00ydaromuxcs,
MJIAHUPOBAHUE U BBIMOJHEHUE  WHIUBUIYAIbHBIX U TPYNIOBBIX MPOEKTOB BOCIIUTATEIbHON
HaIIPaBJIECHHOCTH.

COILEPKAHUE YYEBHOI'O IIPEIMETA «®U3UKA»

7 KIIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®dusnka — Hayka o npupoze. SABneHus npupoasl. Ouznyeckue sBICHHS: MEXAHUUYECKUE,
TEIJIOBBIC, IJIEKTPUUECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3Mepenue ¢usznueckux BeauuuH. Dusznyeckue MpUOOPHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢usuka u npyrue ectecTBeHHbIE HAayKH HM3y4yaroT IpUpoay. EcrecTBeHHO-HayudHBIH
METOJI TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBU)KEHUE THUIIOTES,
SKCIIEPUMEHT [0 TPOBEpKEe THUMOTe3, O0ObsAcHeHue HabmogaemMoro siineHus. OmnucaHue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

MexaHnuyeckue, TEII0BbIe, AIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

Ouznyeckue MNpUOOPHl M MpoLEeAypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U LHU(PPOBBIM
npubopom.

Jlabopamopnwsie pabomot u onvimel.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Ornpenenenre pa3MepoB MaJbIX TEI.

N3mepenne TemmepaTypbl TpH TOMOIIM JKUJIKOCTHOTO TEepMOMETpa W JIaT4yuKa
TEeMIIepaTyphl.

[IpoBeneHne wuccienoBaHUS 1O MPOBEPKE THMIOTE3bl: JAIbHOCTh IMOJIETA ILAPHKA,
MyIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIe, YeM OOJBIIIE BHICOTA MTyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYNbl, MX pa3Mepbl. ONbITHL, 10Ka3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBuxenue dactuil BeuiecTBa. CBA3b CKOPOCTH JIBHXKEHMSI YacTHI[ C TEMIEPATypoil.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEHM ©  TBEPABIX
(KpUCTaNIMYeCKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

Habmtonenne OpoyHOBCKOTO JIBHXKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBieHUN, OOBSICHSIOMIUXCS MPUTSHKEHWEM WU OTTATKUBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

OrneHka 1MaMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (ororpaduii).

OnbITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.

Mexanndeckoe [BWXeHHE. PaBHOMEpHOe W HepaBHOMEpHOe nBUkeHHE. (CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU ABUKECHUSI.



SlBnenue wuHepuuu. 3aKOH WHEpHUH. B3aumonelcTBHe Tell Kak MPUYMHA H3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmotHocths BemecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XxapakTepuCTHKa B3auMozeicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAToTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CioxeHue Cuil, HalpaBiICHHBIX IO
onHOI npsmoil. PaBHozelcTBytonas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepennie ckopoCcTH MPSIMOJIMHEMHOTO JIBUKEHHUS.

Habntoienue siBjeHUsI UHEPIIUH.

HabGmonenre nsmMeHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimel.

OrmpeziesieHHe CKOPOCTH PABHOMEPHOTO JIBIDKEHUS (IIApUKa B JKUJIKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Jjanee).

OrmpeziesieHne CpeHEH CKOPOCTH CKOJBKEHHS Opycka WIM Iapuka IO HAKJIOHHOU
MJIOCKOCTH.

OrnpezenieHne mI0THOCTU TBEPOTO Tea.

OnBITHI, JNEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsHKeHHUS (aedopManuu) MPYKUHBL OT
IIPUJIOKEHHOM CHJIBI.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHMsSI OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCSA ITOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CiocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBlieHus. JlaBieHue raza. 3aBUCUMOCTD
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava naBneHus TBEPABIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH I[lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTH JABICHUS KUIAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmatomuecss cocyabl.  [uwapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnn u arMmocdepHoe AaBineHue. [IpHUMHBI CYIIECTBOBAHUS BO3AYIIHOMN
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl mis u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYyKEHHOE B HUX TeNo. BriTankuBaroias (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

3aBHUCUMOCTbD JIaBJICHUS Ta3a OT TeMIEPaTypHhI.

[lepenayda naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0mraronirecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAJIKMBAIOIICH CHUIIBI OT 00BEMA MOTPYKEHHON YacTH Tela U IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus Te: MIABAHUE WJIU MOTPYKEHUE TEl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TE€JIa U HKUJIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOH B JKUIKOCTH
YacTH TeJa.



Omnpenenenne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B KUAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIBI, IEUCTBYIOIIEH HA TEIO B KUIAKOCTH, OT
MaccChl Tela.

OnBbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOLLEH CHUJIbI, ICUCTBYIOIIEH Ha TEJIO
B )KUJIKOCTH, OT 00BbEMA MOTpyKEHHON B )KUKOCTh YaCTH T€Ja U OT INIOTHOCTH JKUAKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOAKM M ONpelereHue eé
IPY30I0ABEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbIuar, 0JI0K, HAaKJIOHHAA II0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[IpumeHeHne mpaBuUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexanuku. KII/|
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noreHuuanbHas sHeprus. [Ipespaiienue ogHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

Onpenenenne pabOTBl CHJIBI  TPEHUS TPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS phluara.

N3mepenne KII/] HakIOHHOM INTOCKOCTH.

N3yuenue 3aKoHa COXpAHEHUS] MEXaHUYECKOM SHEPIHH.

8 KUIACC

Pa3nes 6. TenJioBblie siBJICHUS.

OcCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTpoeHus BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.

Mozenu TBEpIOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSAHUH BemlecTBa. Kpucrannuueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJl HA OCHOBE MOJIOKECHUIA
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TemoBoe
pacuIMpeHNEe U CKaTHE.

Temneparypa. CBsi3p TeMIeparypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KCHMSI YacCTHLL.
Buyrtpennsas osHeprus. CnocoObl W3MEHEHHs BHYTPEHHEM »SHEpruu: Tervionepenada M
coBepieHre padoThl. Busl Temaonepeaauu: TeIONPOBOJHOCTh, KOHBEKIMS, U3IyUEeHHUE.

KonuuecTBo TemnoTel. YiaenbHas TEMJIOEMKOCTh BellecTBA. TemIooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOTro OanaHca. IlnaBieHune m OTBepAEBaHUE KPHCTAIIIMYECKUX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpasoBanme u koHaeHcanws. Hcmapenue.
Kunenue. YnaenpbHas Temnota mapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuammner paboTsl TernoBbix apurateneid KIIJ[ temmoBoro naBuratens. TerioBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBM>KEHUSI.

Hab6mronenue nuddysun.

HabmroieHue sBJICHUI cCMaYMBaHUS M KAMAUTSIPHBIX SBICHUI.

Habmroienue TemnoBoro pacivpeHus Ted.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3mMepeHus TeMIepaTypsl.



Buae! renionepenaun.

OxuaxieHre npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMHU.

CpaBHeHHE TEIIOEMKOCTEN Pa3IMYHBIX BELLECTB.

Habmonenue kumneHus.

Habmroienue nocTostHeTBa TeMIEpaTyphl MPU TUIaBICHUH.

Mopnenu TenaoBbIX IBUraTeNeH.

Jlabopamopuwvie pabomot u onvimeol.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITH 10 HAOIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb [JaBJIEHMSI BO3JyXa OT €ro oo0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.

[TpoBepka THUIIOTE3bI JIMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA O KHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

HabGmronenne u3MeHeHHs] BHYTPEHHEH SHEpruu Teja B pe3yjbTaTe TEIUIoNepenadyu u
paboThl BHEIIHHUX CHIL

HccnenoBanue sBJIeHUS TEII00OMEHA MPU CMEIIMBAHUN XOJIO0JHON U TOpsiueii BOJIBI.

Omnpenenenne KOIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOHN IpU TEIJI00OMEHE ¢ HarpeThiM
METAJIIMYECKUM LIUJIMHIPOM.

Ornpenenenne yaelbHON TEIJIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca uCapeHus.

OmnpeneneHne OTHOCUTENIBHOMN BIAKHOCTH BO3yXa.

Omnpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. /[Ba poxa snekTpuyeckux 3apsaoB. BzaumopeicTBrue 3apsmKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEUCTBHS 3apsOKEHHBIX TENl OT BETMYUHBI
3apsI0B U PaCCTOSTHUSL MEXKTy TEIaMH).

Onekrpudeckoe nojie. Hanpspk€HHOCTH anekTpudeckoro noss. IIpuHmun cynepnosunuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsnoB. DJNEMEHTapHbIM 3JjeKkTpuueckuil 3apsa. CrpoeHune
aTtoma. I[IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

ONEKTPUYECKUH TOK. YCIIOBUS CYyIIECTBOBAHUS JJIEKTPUYECKOrO TOKA. VcTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass uenb. Cuna Toka. OeKTpuueckoe HampspkeHue. ConpoTHBIICHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJIEHHE BelecTBa. 3akoH Owma Juisl ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEJUHEHHE TPOBOJHUKOB.

PaboTa n MOIIHOCTB 3JEKTPUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuuecKkue Henu
U TIOTpeOUTENH 3JIEKTpUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocTostHHble MarHuThl. B3aumoaelcTBHE MOCTOSHHBIX MAarHMTOB. MarHutHoe Tmose.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
AIIEKTPUYECKOr0 TOKA. [I[puMEeHEHNE ANEKTPOMAarHuToB B TEXHUKE. /[eficTBME MarHUTHOIO OIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUIareilb MOCTOSHHOrO TokKa. lcnosb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaned. SIBieHwe HieKTpoMarHUTHOW  wHAykuu. IIpaBuio  JleHna.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUS DIIEKTPUUYECKOW HSHEPruu. OIIEKTPOCTAHIIMK HA
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.



JIBa poJia AIEKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUueCcKast UHIYKIIHSL.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsiIOB.

[IpOBOJHUKY U TUATEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

W3mepeHne 31eKTpUYECKOro HaIllPsKEHUS. BOJIbTMETPOM.

Peocrar u mara3uH cOnpoOTHUBIICHUM.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3/IeieHUs TOJI0COB MarHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneiT DpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

OmnbiThl Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUU €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHePaATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomuvt u onvimeol.

OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TeNl MHAYKIHUEH U PU COMTPUKOCHOBEHUH.
WccnenoBanue necTBUS JIEKTPHUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHUe CHIIBI TOKA.

N3mepenne u peryaupoBaHue HaIpsHKEHUS.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA, MAYHICTO YCPE3 PE3UCTOP, OT COIMPOTHUBIICHUS

PE3UCTOPA U HAIIPSP)KCHUA HAa PE3UCTOPC.

OHI)ITBI, ACMOHCTPUPYIOINHUE 3aBUCUMOCTD 3JICKTPUYCCKOTO COIPOTUBJICHUA IMPOBOAHHKA

OT €T0 UINHBI, IUTIOIIAaAU MOIICPEUYHOTO CCUCHUS U MaTCpUaJIa.

HpOBepKa ImpaBujia CJIOXKCHUA HaprDKeHI/II\/’I IIpu MMOCJICA0BATCIIBHOM COCAWMHCHUU ABYX

PE3HCTOPOB.

HEMN.

[TpoBepka nmpaBuIIa IJIst CHITBI TOKA MTPH MApaJLIEIbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.
OmnpeneneHre MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKa, UAYHICTO YCpEC3 JIaMIIOUKY, OT HAIIPAKCHHUA Ha

Omnpenenenne KIIJ[ HarpeBatens.
HccenenoBanue MarHUTHOTO B3aUMOJENCTBHUS MIOCTOSIHHBIX MarHUTOB.

I/ISYLICHI/IC MAarauTHOT'O IIOJIA TOCTOAHHBIX MArHuTOB IPU UX O6’BCI[I/IH6HI/II/I " pasaCIICHUU.

HccnenoBanue qeHCTBUS 3JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPpUPYIOIIUC 3aBUCUMOCTL CHJIBI BBaHMOHCﬁCTBHH KaTylKu C¢ TOKOM U

MarfuTa OT CHJIblI TOKa 1 HaIIpaBJICHWA TOKA B KaTYyIIKE.

N3yuyenune neiCcTBUS MarHUTHOT'O IIOJIsSI HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOIBUTATENS.
N3mepenue KIIJI anexTpoaBUrarenbHOl yCTaHOBKH.



OnbITel MO MCCIENIOBAHUIO SIBIICHUS JJIEKTPOMArHUTHOM WHIYKIUU: HCCIEIOBAaHUE
VM3MEHEHUH 3HAaYEHUs U HaIllPaBJICHUS NHIYKIMOHHOTO TOKa.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe nBrkeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBHWKEHHUs. PaBHOMepHOe mpsMoiuHENHOe aBMkeHue. HepaBHoMmepHOe
npsiMoOJIMHEeHOe JBHkeHue. CpelHsii U MTHOBEHHAsh CKOPOCTh Tejda IpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOycKOpeHHOE mpsiMmosinHeliHOe aBrkeHne. CBoboaHoe mageHue. OnbIThl
[Nanunes.

PaBHOMEpHOE ABHKEHHE TIO OKpYXHOCTH. [lepmon u vacrora obOpamienus. JIluneliHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3akoH Hprotona. IIpuHimn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIBKEHHSI, CUIa TPEHUS
MOKOS1, APYTHE BUbI TPEHUSI.

Cwia TsKECTH W 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOJTHOTO TaJCHHS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
MEepErpy3KH.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc tena. M3MeHenune mmmynbca. Mmynabe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi pabota U MOMIHOCTh. PaboTa cui TskecTH, ynpyroct, TpeHus. CBs3b
sHeprun U padothl. [loTeHIManpHas PHEPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxxaroi npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUUYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpavyuu.

Hablmronenrne MexaHH4eCcKOTo JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME TyTe U TPAEKTOPUIN JBUKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEeJI OTCYETA.

N3mepennie CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

Habmroienue 1BM>KEHUS Tella o OKPYKHOCTH.

Habnronenne mMexaHWMYEeCKUX SBICHHH, MPOUCXOIANIMX B cucTteMe oTcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KaObuHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEW Ha HETO CHJIBI.

Habmronenne paBeHCTBa CUJI MPU B3aUMO/ICHCTBUH TEJL.

N3MeHeHue Beca Tena npu yCKOPEHHOM JBHKEHUH.

[lepenaya nmmynbca Ipu B3aUMOJEHCTBUH TEIL.

[IpeoOpazoBanms YHEPTUU TTPU B3aUMOICHCTBUH TEJI.

CoxpaHeHre UMIyJIbca MPU HEYTIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne UMIyJbca MPU a0COTIOTHO YIIPYTOM B3aUMOICHCTBHUU.

Habmronenne peakTHBHOTO JIBUKCHHUSI.

CoxpaHeHHEe MEXaHUYECKOW SHEPTHH TPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU Teja MO ACUCTBUEM MPY>KUHBI.

Jlabopamopnwvie padbomot u onvimel.

KoHcTpynpoBanue TpakTa Ajis pa3roHa U JIajJbHEUIIEro paBHOMEPHOTO ABUKEHUS IIapUKa
WJIU TEJIEKKH.

Onpenenenne cpeaHed CKOPOCTU CKOJBXKEHUsS OpycKa WU JBWKCHHS IIAapHKa IO
HAKJIOHHOM IJIOCKOCTH.



OmnpeneneHue YCKOpPEHHs Tela MpH PaBHOYCKOPEHHOM JIBUKEHHHM IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU INPH PaBHOYCKOPEHHOM JBHXEHHMU 0e3
HAYaJIbHOM CKOPOCTH.

[TpoBepka TUIIOTE3BI: €CIHM MPHU PABHOYCKOPEHHOM JBHXKEHHMH 0€3 HadalbHOH CKOPOCTH
NyTH OTHOCATCA KakK psJ HEUETHBIX YHCEN, TO COOTBETCTBYIOUIME MPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUIIBI HOPMaJIbHOTO JJABJICHHUS.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTBl CHIBI TPEHHs MpPU PAaBHOMEPHOM [BMW)KCHHU Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenue pabOThl CHIbI YINPYrocTH MpU MNOABEME TIpy3a C MCHOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

Konebarenpnoe nBuxenne. OCHOBHBIE XapaKTEPHCTUKU KOJICOAHWH: TEPHOJ], 4YacToTa,
amMIuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu
K0JIeOATEIHbHOM JIBUKCHUU.

3aryxaromue konebanus. BoinyxneHHsle konebanus. Pesonanc. MexaHnueckue BOJIHBIL.
CaolicTBa MexaHndeckux BoJiH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxenue 3Byka. IHppa3ByKk U yiIbTpa3BYK.

Hemoncmpayuu.

Habmonenune xonebanuii Ten noj 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmroienue xonebanuii rpyza Ha HUTH U Ha TIPY>KHUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopnwvie padbomuvt u onvimol.

Omnpenenenue 4acTOThl U Neproia KojaeOaHui MaTeMaTHYeCKOro MasTHHUKA.

Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEpHUOIa KOJIeOaHH TOBEIIEHHOTO K HUTH Tpy3a OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHU MPyKUHHOTO MasiTHHKA OT Macchl Tpy3a.

[TpoBepka HE3aBHCUMOCTH Teproja KojeOaHui rpys3a, MOJABEHIEHHOTO K HUTH, OT MacChl
rpysa.

OnBITHL, IEMOHCTPHUPYIOIIHE 3aBHCUMOCTh TIEpHo/Ia KoJIeOaHUH MPYKUHHOTO MasTHUKA OT
MAacChI Tpy3a U KECTKOCTH MPYKUHBIL.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMATHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. VICIONb30BaHUE SJIEKTPOMATHUTHBIX BOJH JJISI COTOBOM
CBSI3H.

DnexTpoMarHuTHas npuposa ceera. CkopocTs cBeTa. BomHOBEIE CBOCTBa CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH.

BonHoBBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.



Pasznea 11. CBeToBLI€e IBJICHUS.

JlyueBas mopenp cBera. Mcrounuku cBeta. lIpsMosiHEHOE pacrnpoOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH npesoMieHus: cBera. [lonHoe BHyTpeHHEEe OTpa)K€HUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xopx nyueit B smnze. Onrtuyeckas cucrema ¢oToanmapara, MHKPOCKOINA U
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CriojkeHne CeKTPalbHbIX [[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tosryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

[Ipenomnenue cera.

OnTH4eckuii CBETOBOI.

Xox nydeil B cobuparoleii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakeHU C MOMOIIBIO JTUH3.

[Tpunmun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

Mogenn ria3a.

Paznoxenue 6enoro cBera B CIEKTP.

[Tomryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.

HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHHUS CBETOBOTO JIyda OT yIJjla MaJeHusl.

W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanne 3aBUCHUMOCTH yIjla IMPEJIOMIIEHHs CBETOBOIO JIyda OT yIJla NaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONTUYECKON CHIIBI COOMPArOLEeH JINH3HI.

OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO 1IBETa MpPEIMETOB MNpU HUX HAOMIOACHUM 4Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiThl Pesepdopaa u mmanerapHast Mozenb aroma. Moaens atroMa bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagnoaktuBHOCTh. Aunbda-, Oeta- M ramma-usiaydeHus. CTpoeHHE AaTOMHOTO sfpa.
Hyknonnas Mmopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpanieHus. l[lepuon
N0JIypacnaaa aTOMHBIX sIZIEp.

SnepHbie peakiuu. 3aKOHBI COXPaHEHUs 3apsiIOBOTO U MAacCOBOIO YHMCEN. DHEpPrus CBs3U
aToMHBIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JIelicTBUS paglOaKTUBHBIX U3TYYEHUN HA )KUBbIE OpPraHU3MBI.

Hemoncmpayuu.

CreKTphl U3J1y4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CnexTp BoaoOpoa.

Hab6nronenue tpexoB B kamepe BuibcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYyYCHUH.

Perucrpanus nzmydeHust pUpPOJAHBIX MUHEPAIOB U TPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

Habmroienue CromHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JTy4EHUSI.



HccnenoBanue TPEKOB: H3MEPEHHWE OHHEPTUU YACTHULBI 1O TOPMO3HOMY MyTH (TIO
dboTorpadusm).

W3mepenue paanoakTUBHOTO (hoHa.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO--0000IIAIOIINKA ~ MOY/Ib  IpeIHa3HauYeH I CHCTEeMAaTHU3aluu |
0000IIeHHUsT IPEMETHOTO COJICPIKAHHS U OTIBITA JIETSILHOCTH, IPHOOPETEHHOTO MPH H3yYCHUU
BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuke 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy wW3y4YeHWH JAHHOTO MOAYNS PEAIM3YIOTCS UM CHCTEMAaTH3HPYIOTCS  BHJBI
NEeSITeIPHOCTH, Ha OCHOBE KOTOPBIX 00eCHeunBaeTcs JOCTHDKEHHE MPEIMETHBIX H
METaINpPEeIMETHBIX IUIAHUPYEMBIX Pe3yibTaToOB 00yueHUs, (HOPMHUPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCICIOBAHHS SIBICHUH TNPHPOIBI W TEXHHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (U3UUECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHSA,
pemarh 3aJa4i, B TOM YHCJIE KAYECTBEHHBIC U SKCIICPUMEHTAIIbHBIC.

IIpyHIMIIIAIBHO NEATEIBHOCTHBIM XapaKTep JaHHOTO pas3zella peain3yercs 3a CYET TOro,
YTO 00YYaIOIIHeCs BHIMOJIHSIOT 331aHNUs1, B KOTOPBIX UM TIPEJIaracTcsi:

Ha OCHOBE TMOJYYEHHBIX 3HAHUH PACO3HABATh U HAYYHO OOBSICHATH (PH3MUECKUE SBICHUS
B OKpYJKaroIIel IPUpPO/Ie U MOBCEIHEBHON YKU3HU;

UCTIOJIF30BaTh HAy4YHBIE METOIBl UCCIEAOBAHUS (DU3MUYECKHUX SIBICHHMA, B TOM YHCIE IS
NPOBEPKH THIIOTE3 U TOJIYYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HaYYHBIE OCHOBBI Han0O0JI€e BaXKHBIX TOCTHKEHUN COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTUICCKOTO UCIIOIb30BAHUS PA3IMYHBIX HCTOUHUKOB YHEPTUU HA OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«OPU3UKA»

N3yuenne QU3MKM Ha YpPOBHE OCHOBHOTO 0OWIEro oOpa3oBaHMs HAmpaBIEHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

B pesynbrate wu3ydeHus (U3MKM HAa YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs Y
oOyuarorierocst OynyT c()opMUpPOBaHbI CIEIYIOIINE JIUYHOCTHBIE PE3YJIbTAThl B UACTH:

1) naTpMoOTHYECKOr0 BOCIUTAHMA:

IPOSIBIIEHUE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOHN (pu3nueckon
HaYKU;

LICHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSIM POCCUHCKUX YUEHBIX--(PU3HKOB;

2) rpaskKAaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

TFOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJIEHHM OOIIECTBEHHO 3HAUYUMBIX U 3THUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM MPUMEHEHUEM TOCTH)KEHUH (PH3HKH;

0CO3HaHHME Ba)KHOCTH MOPAJIbHO--3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) 3cTeTHYeCKOro BOCIMTAHUS:

BOCIIPHATHE 3CTETHUECKUX KadecTB (PU3MYECKON Hayku: €€ TapMOHMYHOI'O MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:

OCO3HAHME LIEHHOCTH (U3UYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUs TEXHOJIOIUH, BasKHEHILIEH COCTABIAIOIIEN KYIbTYpbI;

pa3BUTHE HAyYHOU JH0003HATEIBbHOCTH, HHTEPECA K UCCIIEA0BATENbCKON €A TEIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbS H 3MOLMOHAIBHOI0 0JIATONIOTY UM

OCO3HAaHHE IIEHHOCTH 0e30macHOro oOpas3a »U3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MUpE, BAXKHOCTH MpaBHJ 0€3011aCHOTO MOBEIEHUS Ha TPAHCIIOPTE, Ha I0POTrax, ¢ JIEKTPUIECKUM
¥ TETUIOBBIM 000pPYIOBAHUEM B IOMAIIHUX YCIIOBHSIX;

c(OpMHPOBAHHOCTh HaBblKa pediIeKCHH, MPU3HAHKWE CBOETO MpaBa Ha OLIMOKY M TaKOro
JKe MpaBa y Jpyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

AKTUBHOE y4acTHE B PEIICHHH MPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTebHON
OpraHu3aly, Topoja, Kpas) TEXHOJIOTHYECKOH U COLMAIIbHOW HalpaBIEHHOCTH, TPEOYIOUINX B
TOM YHCJIe U GU3NICCKUX 3HAHUH;

UHTEpEC K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (UUKOIL;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

OpUEHTAllUsl Ha TNpUMEHEHHEe (U3NYEeCKHX 3HAHMW s peleHus 3ajad B 00JacTu
OKpY’Kalomie Cpeibl, TUTAHUPOBAHUS MOCTYNKOB M OICHKH WX BO3MOXKHBIX MOCIEICTBUH IS
OKpY’Kalollen cpebl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U ITyTel UX PEeIICHHUS;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COLMAJIBLHON U NPUPOIHON cpelbl:

NOTPeOHOCTh BO B3aWMOJICHCTBHM TP  BBHINMOJIHEHWH WCCICAOBAHUA W TPOCKTOB
¢u3nUecKoil HanPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

TIOBBIIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO eSTeTbHOCTh;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUH, B TOM 4HCIe (GOPMYIHUPOBATH WUICH,
TIOHSATHS, TUITOTE3BI 0 PU3NIECKUX 0OBEKTaX U SIBICHUSX;

0Co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 0071acTH (PU3UKY;

IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B IPUOOPETCHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpeMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aMMOCBSI3U MIPUPOIBI, OOIIECTBA M SKOHOMHUKH,
B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

OLICHKA CBOUX JCHCTBUH C Yy4E€TOM BIMSHUSA Ha OKPYXKAIOUIYIO CpeAy, BO3MOXKHBIX
1J100aJIbHBIX TOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI



B pesynbrare ocBoeHuss mporpamMmbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SBICHHN);

yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMU, OCHOBAHUA AJsl 0000IIEeHUS U
CpaBHEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3MUCCKHUM SIBIICHUSIM;

BBISIBJISITH TPUYMHHO--CJIEACTBEHHBIE CBSI3M IPU HU3YYEHUU (U3HUECKUX SIBICHUH H
IPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICTyKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUCHHH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3UYECKUX BEIUYHH;

CaMOCTOSITENIFHO BBIOMpATh croco0 peuieHus yd4eOHOH (Hu3M4eckoil 3amadyn (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEILICHUS, BHIOOpP Hanboliee MOIXOJSIIET0 ¢ yY4ETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTECPHUER).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

HCTIOJIB30BaTh BOIIPOCHI KAaK MCCIIEIOBATEICKUI HHCTPYMEHT ITO3HAHMS,

MPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIM (U3NUYecKuit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHHIE (PU3UUECKOTO SIBICHUS;

OLICHMBATh HA MPUMEHUMOCTbh U JIOCTOBEPHOCTh HH(OPMAIUIO, MOIYYCHHYIO B XOJE
UCCIICIOBAaHHS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIHO (POPMYJIMPOBaTh 00OOIIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JAajbHeWIIee pa3BUTHE (PU3NYECKHX IPOLIECCOB, a TAKKE
BBIJIBUTATh TIPE/IONIOKEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh Pa3IMYHbIE METOJbI, WHCTPYMEHTHI M 3alpochl TpH TOWUCKE U OTOOpE
uH(pOpPMaIIMK WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;

aHAJTM3UPOBATh, CHUCTEMATH3UPOBATh WM WHTEPIPETHPOBATH WH(POPMALUIO PA3ITUIHBIX
BUJIOB U (hOpM TMpe/IcTaBICHUS;

CaMOCTOSITENIbHO BbIOMpATh ONTHUMalbHYIO (OpMy MpeAcTaBieHUuss HHPOpMALUK U
WTIOCTPUPOBATH pelaeMble 3a7aui HECIIOKHBIMU CXEMaMH, JharpaMMaMi, MHOU rpadukoi u
X KOMOMHAITASIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

B X07I¢ 00CYXACHHUS yIeOHOT0 MaTepHalia, pe3yabTaToB Ja00paTOPHBIX PadOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMON TEMbl U BBICKA3bIBaTh WJEH, HAIICTICHHBIC Ha
peleHne 3aa9u U MoJIepiKaHue OJiaroXenaTeIbHOCTH OOIICHNUS;

COMOCTABNISITh CBOM CYXICHHS C CYXKIEHHUSMH JIpYIHMX YYacCTHMKOB JHAJOra,
OOHapYKUBATh PA3IMYKE U CXOJICTBO TO3HIINH;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPENICTABIISATE PE3YJIbTAThl BHIIOJTHEHHOTO (DU3MYECKOTO OIBITa (IKCIIEPUMEHTA,
UCCIIEIOBaHUs, TIPOEKTA);

MOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYATbHOW pabOThI MpH
peLICHUH KOHKPETHON (PU3NUECKOi MpOoOIeMbl;

NPUHUMATh IIeIM COBMECTHOW JEATEIbHOCTH, OpPraHU30BbIBaTh JEUCTBUS 1O €&
JOCTHKEHUIO: paclpesieNiaTh poiid, 00CYXJIaTh MPOIECChl U Pe3yiIbTaThl COBMECTHOM PabOTHI,
000011aTh MHEHUS HECKOJIIBLKUX JIONEH;

BBITIOJHATh CBOKO 4YacTh pabOThI, JOCTUTAas KAa4eCTBEHHOTO pe3yiabTaTa IO CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBHUSA C APYTUMHU YJIEHAMH KOMAaH/IbI;



OLICHUBATh KAa4eCTBO CBOETO BKJIaZa B OOLIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

Pery1siTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranusanmus:

BBISABIISATH MPOOJIEMbI B JKM3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIMX AJIsi PEUICHHUs
(bu3nvecKux 3HaHUM;

OPUEHTHPOBATHCSI B PA3MUYHBIX TMOJXOJAX TPHUHATHA peleHHH (MHAWBUIYAIbHOE,
IPUHATHE PELLCHUS B IPYIIE, IPUHATUE PEIIEHUH IpyIoi);

CaMOCTOSITENIFHO COCTaBJIATh aJTOPUTM peIIeHUs (U3NYECKOM 3aadd WM  IUIaHa
UCCIIIOBAaHUsT C  Y4ETOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeAiaracMble BApUAHTHI PEILICHUI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

JlaBaTh aIeKBaTHYIO OLICHKY CUTYallUU U MpeajaraTh 1jiaH e€ U3MEHEHUS,;

OOBSICHATH TPUYUHBI JOCTIDKEHUS (HEOCTIIKEHHS) pe3yJabTaTOB ACATEIBHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh (B TOM YHCIIE B XOJ BBITIOJIHEHUS (HU3UYECKOTO
UCCIICIOBAaHMsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIMXCS CUTYalMi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUM;

CTaBUTh ce0s HAa MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM AMCKYCCUU Ha HAy4YHYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYrOro;

NprU3HaBaTh CBOE TPaBO Ha OMUOKY MpH pemieHud (U3WYecKux 3amad Wi B
YTBEP)KJICHHUSX HAa HAyYHbIE TEMBI M TAKOE e MPaBo APYroro.

NPEAMETHBIE PE3YJIbTATbBI

K koH1y oOydeHuss B 7 kJjiacce IMpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHUS: (U3NUECKHUE U XUMUYECKUE SIBJICHUS, HAOII0AeHUE, SKCIIEPUMEHT,
MOJIeNIb, TUTIOTE3a, SAWHUIIB (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHIOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHYECKOe JIBUKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpUs, paBHOJACHCTBYIOIIAs Cuia, JAepopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

paznuuath siBiieHUs (Iud@y3usi, TEMIOBOE IBMKEHHME YACTHUIl BEIIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBIIKEHHE, MHEpIHs, B3aMMOJEHCTBHE Tel, paBHOBECHE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpAlICHHUs, Nepeaada AaBlIeHHs] TBEPABIMH TEJIaMHU, KHUIKOCTSIMUA U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIaBaHUE TeJ, MPEBPALleHUs MEXaHWYECKOH SHEepruu) mo
ONHCAaHWIO WX XapaKTePHBIX CBONCTB W Ha OCHOBE OIBITOB, JICMOHCTPHUPYIOIIUX JJTaHHOE
du3uueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHHE N3YUYECHHBIX (PH3NUECKUX SBICHUHA B OKPYKAIOIIEM MHPE, B TOM
yuciae (QU3NYecKue SBICHHUS B NPUPOJAE: NMPUMEPHI IBMKEHUS C PA3IUYHBIMH CKOPOCTSIMH B
KMUBOW W HEKWBOW MpPUPOJE, ACHCTBHE CHIIBI TPEHUS B TPHPOJE M TEXHUKE, BIUSHHE
aTMOC(EepHOTro JaBJICHUs Ha JKUBOM OpraHu3M, IUIaBaHHE pbIO, pblYaru B Telle 4yelloBeKa, NMpU
ATOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B YYeOHYIO, BBIACISATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHU;

OINUCHIBATh M3Y4YEHHBbIE CBOWCTBA TeJ M (DPU3MUYECKHE SIBJICHUS, UCHOJb3Yys (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTbD,
CHJIa YIPYTOCTH, CHJIa TSKECTH, BeC Tela, CHJa TPeHUsl, JAaBiieHHe (TBEPAOro Teia, XKHUIKOCTH,
rasa), BHITAJIKUBAIONIAs CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHIIBL,
KO3(QUIMEHT MOJNE3HOTr0 IEHCTBHUSI MEXAHW3MOB, KMHETHYECKas M MOTEHIHUalbHas dHEprus),
OpU OINHUCAHUU TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT MCIIOJB3YEMbIX BEJIWYHH, HX
0003HaueHMsI U €IUHULBI (PU3UYECKUX BEIUYHMH, HaXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO



(GU3HYECKYIO BEIHYMHY C JAPYTUMU BEIMYMHAMH, CTPOUTH TpadUKU M3yYCHHBIX 3aBUCHMOCTEH
buznYeCKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PM3NUYECKUE SIBICHUS U MPOLECCHI, UCIOIb3Ys MpaBUiIa
CJIO’KEHHUs CUJT (BAOJb OJTHOM MpsMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumeza, IpaBUiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBIBATH €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (U3NYECKUE SIBICHUS, MTPOLIECCHl U CBOICTBA T€J, B TOM YUCIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BBIABIATH IPUYMHHO--CIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKHUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA
(bU3HYECKUX SIBICHUHN, PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemate pacu€rHble 3aaud B 1-2 J€WCTBUA, HCIONB3YsSd 3aKOHbI U (OPMYIIBL,
CBSI3bIBAIOIME (DM3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHSA 3aJaydl 3allMChIBATh
KpaTKOE YCIIOBHUE, IMOJACTaBIATh (U3UYECKUE BEIUYMHBI B (OPMYIBl U MPOBOAUTH PACUETHI,
HAXOJUTh CIIPAaBOYHbIE JaHHbIE, HEOOXOUMbIE JJIs PELLIEHUS 33a]a4, OLIEHUBATh PEAINCTUYHOCTh
MOJTy4eHHOU (PU3NUECKON BEIMUUHBI,

pacro3HaBaTh IpoOJIEMbl, KOTOPhIE MOKHO PEIIUTh MPHU MTOMOIIN (PU3HUECKUX METOMIOB, B
OMKMCAHUU WCCIICJIOBAHMS BBIACIATH MPOBEpsieMOe MPEIoiokeHue (TUIoTe3y), pa3inyaTh U
MHTEPIIPETUPOBATH MOTYYEHHBIN pe3ylbTaT, HaXOAUTh OIIMOKU B XOJE ONbITA, JI€1aTh BBHIBOJIbI
0 €ro pe3yJbTaTaMm;

MIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO (PU3MUECKUX SIBICHUHN WM (PU3UIECKUX CBOWCTB TEIN:
dbopMynupoBaTh MpOBEpsieMble MPEANONOKEHUs, COOMpPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMOJIHATE NPSMbIE HW3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tena, 00b&Ma, CUIbl U
TEMIIEPATYPhI C UCIOJIb30BAHUEM AHAJIIOTOBBIX U HMU(PPOBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHUS
nprOOpPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

MIPOBOAUTH MCCJIEIOBAaHUE 3aBUCHMOCTH OAHOW (DM3MYECKON BEJIWYUHBI OT JPYrod c
UCIIOJIb30BAaHUEM TNPSAMBIX MU3MEPEHMUH (3aBUCUMOCTH MYTH PABHOMEPHO JBHIXKYILEIOCs Teja OT
BPEMEHM [BHKEHHS Tejla, CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tenla, KayecTBa oOpaboTKu
MIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHMCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TeJO, YCIOBUN IUIaBaHUS TeJ, YCIOBUHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBITIOIHSATH
U3MEpEeHMs, CleAys MpeaJoKeHHOMY IUIaHy, (UKCUPOBATh PE3yJbTaThl IMOTYYEHHON
3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHUJAE MPEATOKEHHBIX TaOMUIl U TpaduKoOB, NenaTh
BBIBO/JIbI 110 pe3YJIbTaTaM HCCIIETOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIWYHH (IUIOTHOCTH BELECTBA KUIAKOCTH
U TBEPAOrO Tena, CHa TPEHUS CKOJBKEHUS, NaBJICHHE BO3/yXa, BBITAJKHUBAIOIAs CHJIA,
JIeMCcTBYIOMAs Ha MOTPY>KEHHOE B *KHUJKOCTD TeJO0, KOA((UIIUEHT MOJIE3HOT0 JEHCTBUS MPOCTHIX
MEXaHU3MOB), CJEIys MPEATOKEHHONM MHCTPYKIMM: NPH BBINOJIHEHWH H3MEpPEeHH coOupaTh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE UCKOMOW BEJIMUMHBI;

coOmofaTh MIpaBWia TEXHUKM Oe3omacHocTd 1pu  pabore ¢ JabOpaTOpHBIM
obopynoBaHueM;

yKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, phluar, MOJABWKHBIA M HETOABWKHBIN OJIOK,
HAKJIOHHAs TJI0CKOCTh;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHHUECKUX YCTPOUCTB C
Oomopod Ha HUX oOnucaHuss (B TOM 4HCIE: TOJIIMIIHUKKH, YCTPOWCTBO BOJOMPOBO/JIA,
TUAPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETP), MCIOJb3Ys



3HaHUS O CBOWCTBaxX (HU3MUECKUX SBJICHUH M HEOOXOoAuMbIe (HU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJIUTL TPUMEPHl  (HAXOMUTh HMHPOPMAIIMIO O TpHUMEpax) NPaKTHIECKOTO
WCIIOJIB30BaHUs (DM3MYECKUX 3HAHWM B TMOBCEIHEBHOM >KM3HU JJIsi oOecriedeHus: 0€30MacHOCTH
npu oOpalieHnH ¢ TpuHOOpaMU U TEXHUYSCKUMHU YCTPOHCTBAMHU, COXPAaHEHUS 3/I0POBbS U
COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIICH Cpejie;

OCYIIECTBISITH OTOOP UCTOYHUKOB MHPOpMaIuu B THTepHETE B COOTBETCTBUU C 331aHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMUXCSA 3HAHMM W TyTEM CpPaBHECHUs Pa3IMYHBIX
HUCTOYHUKOB BBIJICIATh MHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPECUYMBON WIIM MOMKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TPHU BHITIOJHEHUH YYEOHBIX 3aJaHHU HAYYHO--TIOMYJSPHYIO JIUTEPATYPY
(U3UYECKOTO COJIEp)KaHUsI, CIPABOYHBIE MaTepHUalibl, pecypchbl ceTu IHHTepHeT, BiIageTh
npuéMaMHi KOHCIIEKTUPOBAHHS TEKCTa, IMPeoOpa3oBaHUs HHQPOPMAIMK W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpATKHWE IMHUCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3
MCTOYHUKOB MHGOpManuu (HU3NUECKOTO COJEp)KaHUs, B TOM YHUCIE MyOJIUYHO AeNaTh KpaTKue
COOOINEHUsI O pe3yJbTaTaX NPOSKTOB WM YUEOHBIX HCCIICIOBAaHUN, TPH 3TOM TI'PAMOTHO
MCIIOJIb30BaTh M3yYCHHBIH MOHATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKAATh BBICTYILICHUE
MPE3EHTALNE;

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUU paCHpeNesiaTh OO0S3aHHOCTH B
rpyIIe B COOTBETCTBUUM C TOCTABJICHHBIMHM 3aJauyaMM, CJICAWTH 32 BBHINOJHEHUEM IUIaHA
NENCTBUI, aJeKBaTHO OIEHMBATh COOCTBEHHBIH BKJAJ B JESATEIBHOCTH TPYIIIBI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/JICHCTBHUE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX.

K xoHiy oOy4yeHus B 8 kilacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE OJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUM:

UCIONIb30BaTh TOHATHSA: Macca M pa3Mepbl MOJEKYI, TEIIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE TeJa, HACHIIICHHBIN
¥ HEHACHIIICHHBIN Map, BIAXHOCTh BO3AyXa, TEMIEparypa, BHYTPEHHSS DHEPIHsi, TEIIOBOU
JIBUTATENb, DJIEMEHTAPHBIN DJIEKTPUUECKHUI 3apsij, SJEKTPUUYECKOe TI0JIe, MPOBOJHHUKUA U
TUDIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TIOJIE;

paznuuaTh SBJCHHS (TEIUIOBOE pAaCHIMpEHHEe U CXKaThe, Teruionepeaada, TerioBOe
paBHOBEcHE, CMayMBaHUE, KalWUIApHBbIC SBICHUS, HCIAPEHHE, KOHJEHCAIWs, TIaBIeHHE,
Kpuctayuin3anus (OTBEp/IeBaHKE), KUIICHHE, Terionepenadya (TerionpoBOAHOCTb, KOHBEKITUS,
U3ITyYeHHUE), ANEKTpU3AlMs TeJ, B3aUMOJCUCTBUE 3apsAOB, JCHCTBHUS JIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMBIKaHHUE, B3aMMO/ICHCTBHE MAarHUTOB, JICMCTBME MarHUTHOTO IOJISI HA MPOBOIHUK C
TOKOM, 3JIEKTPOMAarHWTHAasE WHIYKIHS) MO0 OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX TAHHOE (PU3UIECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NUYECKUX SBICHUN B OKPYKAIOIEM MUPE, B TOM
yucie GU3nYecKue SIBJIICHUS B MPUPOJIC: TTOBEPXHOCTHOE HATSHKEHUE M KAMWUIAPHBIC SIBIICHUS B
npHUpojie, KPUCTAIUIBI B TIpupoae, uznydenrne ConHIA, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
00pa3zoBaHMe POCHI, TYMaHa, UHESI, CHETa, AJIEKTPUUECKHUE SBICHUS B aTMOCheEpe, IIEKTPUIECTBO
JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMid, Apei( MOIOCOB, POJIb MAarHUTHOTO TOJS ISt
KU3HHU Ha 3emiie, TIOJSIPHOE CUSTHUE, TIPH 9TOM TIEPEBOIUTh MPAKTUUECKYIO 3a/a4y B yUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OMHCHIBAaTh M3YYCHHBIC CBOMCTBA Tel U (PU3WUYECKHE SIBICHHS, MCTONB3Yys (Du3nyeckue
BEJIMYMHEI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yIeTbHAs TeIIIOEMKOCTh
BEIIIECTBA, YJENbHAs TEIUIOTa IUIABJICHHS, yHENbHas TEIUIOTa IMapooOpa3oBaHUs, yIeiabHas
TEIUIOTAa CrOpaHHsl TOIUIMBA, KOA(D(HUIMEHT TMOJNIe3HOrOo MAEWCTBHUS TEIUIOBOM MAIIMHBI,
OTHOCHUTEIIbHAS BJIQKHOCTb BO3/yXa, OJJICKTPUYECKUU 3apsij, CHJIa TOKa, DSJIEKTPUUYECKOE
HANPSDKEHUE, COMPOTHBIICHHWE TMPOBOJIHUKA, YIEIbHOE CONMPOTUBJICHHE BEIIECTBA, paboTa U
MOIITHOCTh AJIEKTPHUYECKOTO TOKA), MPU OMHMCAHUM MPABUIBLHO TPAKTOBATHh (DU3UUYECKUN CMBICI



UCTIOJIb3YEMBIX BEIWYHH, 0003HAYCHUS U eIMHUIBI (PU3NYECKUX BEJIHMYMH, HAXOIUTH (hOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (PU3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYHMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (DU3MYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHUE SBJICHUS U MPOLECCHI, UCIOJb3Ys OCHOBHbBIE
MOJIOKEHUS ~ MOJIEKYJSAPHO--KUHETUYECKOH  TEOpUHM  CTPOSHHMsS]  BEIIECTBAa,  MPHUHIIMII
CYINEpIIO3ULMH MoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsija, 3akoH Oma ams
y4JacTKa 1emnu, 3akoH Jxoyns—JIeHa, 3akoH cCOXpaHeHuUs! SHEPTUH, TPU ITOM JIaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHE;

OOBSICHATH (PU3MUECKUE TPOIECCHl M CBOMCTBA TN, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHO-CIEICTBEHHbIE CBSA3H, CTPOUTh
oO0bsicHeHue U3 1-2 JOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PH3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematp pacu€THblE 3agauyd B 2-3 [JEHCTBHA, UCHONB3YSd 3aKOHBI U (HOpMYIIHI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIWYMHBI: HAa OCHOBE aHalW3a YCIOBHMS 3aJauyd 3aluChIBaTh
KpaTKoe YCJIOBHUE, BBISBIIATH HEIOCTATOK JAHHBIX JJIsl PEIICHUS 3a/1aud, BHIOMpATh 3aKOHBI U
bopmynbl, HEOOXoAUMBIE sl €€ pelleHHs], IPOBOAUTh Pacdy€Thl M CPABHUBAThH IOJIyYEHHOE
3HaYeHHEe (PU3NIECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMH;

pacrio3HaBaTh IpOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PU3NYECKUX METOIOB,
UCTIONB3YSl ONHMCAaHUE WCCICIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIONIOKEHHE, OICHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, A€IaTh BEIBObI;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (DU3NYECKUX SBICHUHA WA (PU3NIECKUX CBOMCTB TeI
(KanmuJUIApHbIE SIBJICHMS, 3aBHCHMOCTb JIaBJE€HUs BO3JyXa OT ero o0bEMa, TeMIepaTypsl,
CKOpOCTH TIpoIlecca OCTHIBAaHMS M HArpeBaHUS NpPU H3IYyYCHHH OT IIBeTa H3ITydaromei
(morsomaoneif) MOBEepXHOCTH, CKOPOCTh HCHApEHUs BOJBl OT TEMIIEPATyphbl KHUJIKOCTH U
Iomaan €€ MOBEPXHOCTH, DIIEKTPH3AIUS TEJN W B3aMMOJCHCTBHE DSJIEKTPUYECKUX 3apsIOB,
B3aMMOJICIICTBHE TOCTOSHHBIX MAarHWTOB, BU3yaJHM3allMsl MarHUTHBIX TOJEeH MOCTOSHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJIBUTATENs  MOCTOSHHOTO  ToKa):  (OpMYyJIHpOBaTh  IpOBEpseMbIe
NPEIONI0KEH!s, COOMPATh YCTAaHOBKY M3 IPEIIOKEHHOTO OOOPYIOBaHUS, OIMHCHIBATH XOI
OMbITa U POPMYJIUPOBATH BHIBOJIBI;

BBITTOJIHATE MIPSIMbIE H3MEPEHHSI TEMIIEPATYPhl, OTHOCUTEIBHON BIIAYKHOCTH BO3/yXa, CHIIBI
TOKa, HANpPSKEHMs C HCIOJIb30BAHMEM AaHAJOrOBBIX IMPHUOOPOB M JaTYUKOB (PU3UUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTATHI U3MEPEHUH C yUETOM 33/1aHHON aOCOIFOTHON TIOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEJOBAHUE 3aBHCHMOCTH OJHOM (U3MUECKOM BEIMYMHBI OT JpYroil c
UCTIOIb30BAaHUEM TPSIMBIX HM3MEpEHHH (3aBUCHMOCTH COMPOTHBICHHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MOTIEPEYHOr0 CEUYEHUS M YAEIbHOIO CONPOTUBIICHHUS BEIIECTBAa NMPOBOJAHUKA,
CHIIBI TOKa, HMIYIOIET0 Yepe3 IMPOBOJHUK, OT HANpPSHKEHHWS Ha MPOBOJHUKE, HCCIEIOBAHUE
MOCJEI0BATEIbHOTO M MApaUIeIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHUPOBATH
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY M BBHITIOHATH H3MEPEHHUS, CIEeIys TPEIIOKEHHOMY TIUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaONUIl U TpaduKoB, JenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHHS;

MPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BeIMYMH (yAeTdbHas TEIIOEMKOCTD
BEIIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIMHOCTh DIIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHMs, COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY, CIEAys MpPEeAOKEHHON
UHCTPYKLINH, U BBIYUCIIATh 3HAUCHUE BETUYMHBI;

coOmogaTh NpaBWiIa TEXHUKM Oe30macHOCTH TIpu  paboTe ¢ 1a00OpaTOPHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS U3YUYCHHBIX IPHOOPOB M TEXHUYECKHX YCTPOICTB C
ONOpOil Ha MX omucaHusa (B TOM 4YHCIE: CHCTéMa OTOIUICHHs JIOMOB, TMI'POMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYUK DIIECKTPUUYECKOH SHEPrHH, 3JIEKTPOOCBETUTENbHBIC
pUOOPBI, HAarpeBaTeIbHBIC SJIEKTPONPHOOPHI (MIPUMEPHI), AIEKTPUUYECKUE MPEAOXPAHUTEIIH,



AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb ITOCTOSIHHOTO TOKAa), WCIONb3ysd 3HAHHS O CBOMCTBax
(bu3nueckux sBICHUNH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M U3MEPUTEIIbHBIE PUOOPHI IO CXeMaM
U CXEMAaTU4YHbIM PHUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, TUIPOMETD,
JIBUTATE]Ib BHYTPEHHETO CrOPAHMsI, SJIEKTPOCKOI, PEOCTAT), COCTABIISTh CXEMbI 3JIEKTPHUECKHUX
Lerneld ¢ MOoCIe0BATeIbHBIM U MapajluIebHbIM COEIMHEHUEM JIEMEHTOB, pa3jinyasl yCIOBHBIE
0003Ha4YEeHMSI DJIEMEHTOB AIEKTPUUECKUX LIENEH;

IPUBOAUTH MNpHUMEpPbl  (HAXOAUTh MHGOPMALMIO O HPUMEpax) MPAKTUUYECKOro
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B TOBCEJIHEBHOW KU3HH JJIs oOecredeHus 0e301macHOCTH
npu oOpamieHuu ¢ npudopamMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3JI0pOBbs U
COOJIIOIEHHS] HOPM 3KOJIOTMYECKOr0 IIOBEJCHUS B OKPYKaIOILEH Cpesie;

OCYILIECTBIATh MOMCK MH(pOpManuK (U3NYECKOro cojepkaHus B MHTepHeTe, Ha OCHOBE
UMCIOIIMXCA 3HAHWA M TyTéM CpPaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHHKOB  BBIJCISATH
UH(POPMALIKIO, KOTOpas SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

WCIOJIB30BaTh MPHU BBIOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO--TIOMYJSAPHYIO JUTEPaTypy
(Gu3M4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BlaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYI'YIO;

co3laBaTh COOCTBEHHBIC TMCBMEHHBIE W KpaTKHE YCTHBIE COoOOmeHus, 0000mmas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PM3UUECKOTO COJAEP)KaHMs, B TOM 4YHUCIIE MyOJINYHO
IPEJCTaBIISITh PE3yJIbTaThl IMPOEKTHOM WM HCCIIENOBATEIbCKON NI€ATEIbHOCTH, IMPU 3TOM
IPaMOTHO HCIOJb30BATh HM3YYCHHBIM MOHATUHHBIA anmapar Kypca (U3MKH, COIPOBOXIATb
BBICTYIUICHHE ITPE3ECHTALNEM;

IPU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBaHUN (U3NYECKHUX IPOLIECCOB
pacnpenensaTb 00sS3aHHOCTH B IPYIIE B COOTBETCTBUHU C TIOCTABICHHBIMU 3a/1a4yaMHU, CIETUTh 3a
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, afeKBaTHO OLIEHUBAThb COOCTBEHHBIN
BKJIaJ] B JESITEIbHOCTb I'PYIIbI, BHICTPAaUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBISL
TOTOBHOCTb pa3pelath KOH(MIUKTHI.

K xoHny oOydyeHus B 9 kiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

UCIIOJIb30BaTh  MMOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOYKa, TPACKTOpHUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOI'0 JIBWXEHHUs, Jedopmanus (ympyras, IUlacTHUEcKas), TpeHHe,
LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, MHQPa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUs W TOTJIONIEHHs, anbda-, 6eTa- u
ramMma-u3JIy4eHus, U30TOIbI, JIepHas YHEPreTHKA;

pa3nuyath sBI€HUS (pPaBHOMEPHOE U HEpPaBHOMEpPHOE MPSMOJIMHEHHOE JBUXKEHHE,
PAaBHOYCKOPEHHOE MpPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE TaJeHHe TeJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BM)KEHUE, KoJebaTelbHOe
JIBUKEHHE (3aTyxarolle U BbIHYXKICHHbIE KoJeOaHMs), pPE30HAHC, BOJHOBOE JIBHI)KEHUE,
OTpaXCHHE 3BYKA, IMPSIMOJMHENHOE pAacCHpPOCTPAHEHUE, OTPAXKEHHE M IIPEIOMIICHUE CBETA,
IIOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP U CIOXKEHHE
CHEKTPAIbHBIX IIBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa W3JIydeHHs) IO ONUCAHMI0O UX XapPaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUH B OKpY’KaloIleM MUpe (B TOM
yucie (usnueckue sBICHHUS B MPHUPOJE: MPWIMBBI U OTIUBHI, JABWKEHHE TutaHeT CoOJHEYHOH
CHCTEMBI, PEAKTUBHOE [BM)KCHUE >KMBBIX OpPIaHU3MOB, BOCHPUATHUE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 13XO, L[BETa TeEJ, ONTHYECKHE SBJICHUS B
npupoje, OuoIOTMYecKoe JEHCTBUE BHIUMOIO, YJIbTPAa(UOIETOBOIO U PEHTTEHOBCKOIO



U3IY4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JYy4M, pPaAHOaKTHBHOE
W3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX H3JyYEHUM HA OPraHusMm
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4€OHYIO, BBICTATH CYIIECTBEHHBIE
cBoMcTBA (MPU3HAKHN) GU3HUECKUX SBICHHM;

OIMCHIBATh M3YYECHHBIC CBOWCTBA TNl M (DM3MYECKHE SBJICHUS, UCHOIB3Yd (pusmueckue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelieHle, IyTh, yIJIoBas CKOPOCTb, CHJIa TPEHUs, CHJIA YIPYIOCTH, CHUJIAa TSKECTH,
YCKOpEHUE CBOOOIHOIrO MaJeHusi, BEC Tejla, MMIIYJIbC Tejla, UMIYJIbC CHJIbI, MEXaHHYECKas
paboTa MU MOILHOCTb, MOTEHLIMAJIbHAS SHEPrUs TeJja, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIH,
MOTEHUMAIbHAs SHEPIUsl CXKATOW NPYXKUHBI, KUHETUYECKas SHEPrusi, IOJIHAsg MEXaHU4YecKas
JHEprus, NEpUOJ M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMIICHUS Cpelbl), MPH OMNHCAHWU MPABUIBHO TPAKTOBATH
(GU3NIECKUN CMBICI UCTIOIB3yEMBIX BEJIMYMH, 0003HAYCHUS W SAUHUIIBI (PU3NICCKUX BEITUYMH,
HAXOJUTh (POPMYIbI, CBSA3BIBAIOIINE AAHHYIO (DU3UYECKYIO BEIIMYMHY C JPYTUMH BEIHUYMHAMU,
CTPOUTH TPaPUKHU U3YIEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITHUHUH;

XapaKTepu30BaTh CBOICTBAa Tel, ()U3MUECKHE SBICHUS U TPOLIECCHI, HCIONb3yS 3aKOH
COXpaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, TPUHIUI
oTHocuTeNnbHOCTH ['anunes, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHS UMIIYJIbCA, 3AKOHBI
OTpPaKEHUsI U IPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsAJ0BOIO M MAacCOBOIO UMCEN IMPU
AJIEPHBIX PEaKLHUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alHCHIBATH €0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTYaIuil
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISATH NPUYMHHO--CJIEACTBEHHbIE CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMUECKUX LIaroB ¢ OMOpOi Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacuéTHble 3aJaud (OMUpAIOLIMecs Ha CUCTEMY M3 2—3 ypaBHEHHI), MCIIOJIb3Ys
3aKOHBI M OPMYJIbI, CBSA3bIBAIOLINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIn3a yCJIOBUS 3a7aun
3aMUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEAOCTAIONIUE WM M30BITOUYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMyJIbl, HEOOXOJMMBIE [UIsl PpELIEHUs, MPOBOJIUTH pacy€Tbl M OLIEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BETMUHHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIM (PU3MUECKUX METOMOB,
WCIIOJIB3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHHE, OLEHUBATh
NPAaBWIBHOCTh IMOPSIKA IPOBEACHUS MCCIEA0BaHUsA, JeJaThb BbIBOJBI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOACHUHN U OMBITOB;

MIPOBOAUTH ONBITHI MO HAOTIOAEHUIO (PU3UYECKUX SIBICHUN WM (PU3MUYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPaHEHHs HEPrUH, 3aBUCUMOCTh INEpHOA
Kosie0aHuM MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJibIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0ernoro
CBETa B CIIEKTp, U3yUY€HHE CBOMCTB M300pa)KEeHUSI B TUIOCKOM 3€pKajie U CBOMCTB M300paKEeHUS
npeaMera B cobuparoleit JInH3e, HaOI0IeHHE CIUIOIIHBIX M TMHEWYAThIX CIIEKTPOB U3ITyUEeHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyAOBaHMUS, ONUCHIBATH X0
OTIBITA U €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,

MPOBOAUTHh MPU HEOOXOJUMOCTH CEpUI0 TPSMBIX H3MEPEHUH, OINperenss CcpenHee
3HaYeHHEe U3MepsieMoil BelMunHbI ((POKYCHOE paccTosiHUE coOMparoleil JTMH3bI), 000CHOBHIBAThH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUOopa);

MIPOBOJIUTH HCCIICOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIHOJIb30BAHUEM
IPSIMBIX M3MEPEHHUH (3aBUCUMOCTb YT OT BPEMEHHM NpPHU PAaBHOYCKOPEHHOM JIBUXKEHUHM 0e3
HAyYaJIbHOM CKOPOCTH, TepHoAa KojeOaHH MaTreMaTH4ecKoro MasTHHKA OT JJIMHBI HUTH,
3aBHCUMOCTH yTJla OTPa)KE€HUsI CBEeTa OT yIJla MaJeHHs U yIJia IpejOMJICHUS OT yriia majaeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI



MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpadUKOB, JIEIaTh BHIBOIBI
10 pe3ysbTaTaM UCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BETHMUUH (CPEIHss CKOPOCTh M YCKOPEHHE
TeJa IIPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO NaIeHus], ®KECTKOCTb MIPYKUHBI,
KOO(PPHUIUEHT TPeHHUs] CKOJIbKEHHS, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa M IEPUOJ
KOJIeOAaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MasTHUKOB, ONTHYECKas cujla coOuparolei
JMH3BI, PaJUOAKTUBHBINA (POH): IUIAHUPOBATH M3MEPEHHS, COOMPATh SKCIEPHUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMSI, CIIeys IPEJI0KEHHOW HHCTPYKLIMH, BBIYUCIISITh 3HAUCHHUE
BEJIMYMHBI M aHAJIM3HPOBATH MOJYYCHHBIE PE3YyJbTAaThl C YYETOM 3aJaHHOH NOTrPEIIHOCTH
W3MEPEHHUI;

coOmogaTh TpaBWiIa TEXHUKH Oe3omacHOcTH 1pu  pabore ¢ JabOpaTOPHBIM
00opyI0BaHNEM;

pa3nuyaTth OCHOBHBIC MPU3HAKU U3YYCHHBIX (DPU3MUYECKHX MOJENei: MaTepuaibHas TOUKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbII HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, [UIaHEeTapHas MOJEIb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO $1/Ipa;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpOl Ha WX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATYUKH TIOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, pakKera, 53XO0JI0T, OYKH, IepucKor, (¢oroamnmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMBl M CXEMATUYHBIE PHCYHKH H3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX HPUOOPOB M TEXHOJIOTMYECKHUX IIPOLIECCOB MPU PEUIEHHH y4eOHO--
NPAaKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBI ISl TIOCTPOCHUS N300paKEHUH B TNIOCKOM 3epKaje U
coOuparoIe JT1H3E;

MPUBOJIUTh TNpUMEpbl  (HaXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPaKTHUYECKOTO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HU JJs o0ecredeHus 0e30MacHOCTH
npu OOpamieHWH C MpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0OPOBBSI U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollei cpejie;

OCYIIECTBIISAITh TOUCK HHGMOpManuu  (QHU3UUECKOro coaepkaHuss B MHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOHUCKOBBI  3alpoc, HAXOMUThb IYTH  ONpe/eleHus
JIOCTOBEPHOCTH TOJYYCHHOW MH(POPMAIIMK Ha OCHOBE MMEIOIIUXCS 3HAHUK M JOMTOTHUTEIHHBIX
UCTOYHUKOB,;

WCTIOJB30BaTh TPHU BBITIOJHEHWH Y4YeOHBIX 3aJaHUN HAYYHO--TIOMYJSAPHYIO JUTEPaTypy
(Gu3nM4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHUs HMH(OpMAMM W3 OJHOW 3HAKOBOMU
CHCTEMBI B JIPYT'YIO;

co3llaBaTh COOCTBEHHBIC NMMCHMEHHBIE W YCTHBIE COOOIICHUs Ha OCHOBE MH(pOpPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO coJepKaHMs, MyOIUYHO MPEACTaBIATh PEe3yJbTaThl
NPOCKTHON WJIM HCCIIEOBATEIbCKON JIEATENBHOCTH, TPH 3TOM TPaMOTHO HCIOJIB30BaTh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUIEHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJMETA «®U3UKA»

7 KIIACC
KosmyecTBO 4acoB, 0OTBeIeHHBIX HA OCBOEHHE DJIeKTPOHHbIE
Ne Conep:xanue TEMEL (L ppoBIe)
n/m B KonTposabHsbie IIpakTHyeckue o0pasoBaTejbHbIe
cero pecypchbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPYKAKIIETr0 MUpa
bubmuoreka [JOK
11 Pusuika - Hayka 0 MpHPOAe 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HHICCKHE BEMH HHbI 2 https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO]I IIO3HAHUS 2 bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro o pasneny 6
Pa3nes 2. [leppoHayaibHbIEe CBEICHUS] O CTPOEHHUH BellleCTBa
2.1 CtpoeHue BelecTBa 1 bubnmorexa LIOK
' p H https://m.edsoo0.ru/7f416194
29 JIBM>XKeHuEe U B3aUMOJICICTBUE YaCTHIL 2 bubmuorexa [JOK
' BEIIIECCTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBa 2 bubmorexa LIOK
' P m https://m.edsoo0.ru/7f416194
Wroro no pazneny S)
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexarurieckoe JBIKCHAE 3 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
32 Muepuis, macca, II0THOCTS 4 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.3 Cuna. Buaet cun 14 https://m.edsoo.ru/7f416194
Wroro no pazmeny 21
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Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB

41 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 JlaBreHue xuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHOE aBeHne 6 https://m.edsoo0.ru/7f416194
44 JlelicTBue ®UIKOCTH U Ta3a HA 7 1 3 bubnmoreka [JOK
' NOrpyXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
>1 Pabora u mompocTs 3 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 Hpoctaie MEXaHH3MEI > . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas SHeprius 4 1 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 12
ITPOI'PAMME
8 KUIIACC
KoanuecTBo 4acoB, 0TBeJJeHHbIX HA OCBOEHHE DIEeKTPOHHBIE
Ne i/ Conepxanue TeMbl (undposrre)
Beero Konrpoabnsbie IpakTHyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypcnl
Pasznen 1. TensioBble siBJIeHUSI
11 CTtpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa HOK
' P B https://m.edsoo.ru/7f4181ce
1.2 TemoBele mpolecCh 21 1 5 bubmuoteka [IOK
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Hroro no pazueny 28
Pa3zgea 2. DiekTpruyeckre 1 MAarHUTHbIE SIBJICHUSA
21 DJIEKTPUYECKUE 3aps/ibl. 3apsiKEHHbIC 7 1 bubmuorexa [IOK
' TeJla U UX B3aUMOJIENCTBHE https://m.edso0.ru/7f4181ce
. . bubnuorexa [JOK
2.2 ITocTOSTHHBIN 3JIEKTPUUECKHUI TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.3 Mar»uuTHEIE SIBICHUS 6 1 1.5 hitps://m.eds00.ru/7f4181ce
2.4 OJIeKTPOMAarHuTHAasA HHAYKIIUS 4 Bubmiorexa HOK
: p AyxH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 3 145
ITPOI'PAMME '
9 KJIACC
KoJyinuecTBO 4acoB, OTBeICHHBIX HA 0CBOEHHE DJIeKTPOHHBIE
Ne n/m Conepxanue TeMb! (undposrre)
Beero KonrpoJibHebie IIpakTHyeckue o0pasoBaTe/bHbIE
padoThbI padoTbI pecypcbl
Pa3znen 1. MexaHuueckue siBJIeHUS
11 MexaHn4ecKkoe JIBMKEHNE U CIIOCOOBI €T0 10 1 bubmmoteka IIOK
' OMHCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [IOK
1.2 Bsaumonetictsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
13 3aKombI COXpaHCHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasnery 40
Paznea 2. Mexannueckue Ko1e0aHUS H BOJTHBI
2.1 MexaHn4eckne KojaeOaHus 7 3 bu6mmoreka [IOK
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bub6nmoreka [IOK

2:2 MexaHu\ecKue BOIIHbI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. Dj1eKTPOMArHUTHOE M0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNIEeKTPOMArHuTHOE IMoJe U 6 2 bubmmoreka [JOK
' AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nes 4. CBeToBbIe SIBJICHUS
bubnunoreka LIOK
4.1 3aKOHBI PacIPOCTPAHCHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
4.2 JIMH3BI 1 ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3zpnen S. KBanTOBBIC SIBJICHUA
bubmmoteka IIOK
5.1 Hcnyckanne v moriionieHrue CBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
52 (CTpoetine aToMHOro spa 6 . https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
53 SlnepHbie peakiu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTe 1bHO-00001IAK0IM I MOAYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 9 2 bubnuotexa [JOK
' Kypca ¢u3muku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

[TPOTPAMME
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