Brmucka uz OOIT 00O,
YTBEPKICHHOU NIPUKA30M
MOY Tonmaesckas B(c)lI
ot 23.08.2023 Ne 60-o1

PaGouas nporpamma
no yyeOHoMy npeamerty «@u3uka» (0a30Bblil YPOBEHb)
g 7 — 9 kiaaccoB



IlosicHuTEBHAS 3aIIUCKA.

153.2.1. IlporpamMma o ¢pu3uKe Ha ypOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMs COCTaBJIEHA HA OCHOBE
MOJIOKEHUA W TpeOOBaHMM K pe3yabTaraM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3zoBarenbHOU mporpaMMmel, npeacraBieHHbIx B PI'OC 000, a taxxke ¢ yaérom QenepalibHON
paboueii mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMU MIpenoAaBaHus yueOHoro npeamera «Duszmkay.
153.2.2. Conepxanue  mporpaMmbl 1o  (U3MKE  HaAmpaBiIeHO  Ha  (GOpMHUpOBaHUE
€CTECTBEHHO-HAYYHONH TIPaMOTHOCTH OOYy4YalolUXCsl M OpraHu3aluio H3ydyeHus (GU3UKH Ha
NesITeIbHOCTHOH OCHOBe. B mporpamMme 1o ¢u3MKe YYHUTHIBAIOTCS BO3MOXXHOCTH Y4e€OHOIO
npeamera B peanuzauuu  TpedboBanuit ®I'OC OOO K I[UIaHUPYEMbIM JIMYHOCTHBIM U
METaInpeIMETHBIM Pe3yJIbTaTaM O0y4YEeHHS, a TAKXKE MEKIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX PEAMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

153.2.3. IlporpamMmMa 1o (pM3MKe yCTaHABIMBACT paclpeiesieHHe ydyeOHOro marepuana Mo rojam
oOyueHuss (mo KjiaccaMm), NpeUIaraeT MPUMEPHYI0 TOCIEI0BAaTEIbHOCTh HW3YUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE PA3BUTUS MPEAMETHOTO COJACPXKAHUS U y4€Te BO3PACTHBIX OCOOCHHOCTEH
00y4aroluxcs.

153.2.4. Tlporpamma 1o ¢u3uke pa3padoTaHa ¢ LEIbI0 OKa3aHHUS METOAMYECKON MOMOIIN YUUTEINIO
B CO3JIaHNH paboueil MporpamMMbl M0 Y4eOHOMY MTPEIMETY.

153.2.5. ®usnka SBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IPOIECCOB M SIBJICHHUH, M3y4aeMbIX XHUMHEH,
Ouosiorueii, acTpoHOMHEW W (QHU3MUECKOW reorpaduell, BHOCUT BKJIJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBIseT HaumOojee sCHble 00paslbl MPUMEHEHHS HAyYyHOrOo MeETojIa
MO3HAHUS, TO €CTh CIIOCO0Aa MOTYYeHHS JOCTOBEPHBIX 3HAHHUI O MHpE.

153.2.6. OnHa u3 rnaBHBIX 3a1a4 (pusudeckoro oOpa3oBaHHs B CTPYKType o0miero oOpa3zoBaHUs
COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Yy
00y4aroIuXxcs.

Wzyuenne ¢u3ukn Ha yrayOJ€HHOM ypOBHE TPEAINONIaraeT OBJAJCHUE  CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPH3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U TIOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIECIOBAHNUS;

MHTEPIPETHPOBATh JAHHBIE U UCIIOJIb30BaTh HAYYHbIE JOKA3aTeIbCTBA AJIS MOTYUYEHHUS BHIBOJIOBY.
153.2.7. llenu wm3yueHus (U3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa30BaHUs OIpeNesIeHbl B
KOHIIETILMU MpernojiaBaHus ydyeOHoro mnpenmera «@Pusuka» B 00pa30BaTENIbHBIX OpPraHU3aAIUAIX
Poccuiickoit @enepaiinu, peaan3yonx 0CHOBHbIE 00111e00pa30BaTeIbHbIE POTPAMMBI.

153.2.8. Llenu u3y4eHus: GU3NKU:

nproOpeTeHne NHTEpeca U CTPEMIICHHS 00YJaIOINXCsl K HAYYHOMY M3YYECHHUIO MIPHPOJIBI, PA3BUTHE
WX WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

pa3BUTHE TMPEACTABICHU O HAyYHOM METOZAE MO3HAHUS M (OPMHPOBAHUE HCCIIENIOBATEIHCKOTO
OTHOIICHMS K OKPY>KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHs OCHOB CTPOCHHUS MaTepuH U
(byHIaMEHTAJIbHBIX 3aKOHOB (DM3HUKH;

(dbopmMHupoBaHUE TPEACTABICHUNH O poiaM (PU3MKM JUIs pa3BUTHS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH;



pa3BUTHE TPEICTaBICHUI O BO3MOXKHBIX cdepax Oyaymeld mpodecCHOHAIBHOW NesSTeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIIEMY O0yYEHHIO B 9TOM HaIlpaBJICHUH.

JlocTIKeHHe 3TUX IeNiell mporpaMMbl MO (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreynBaeTCs pelIeHUuEM CIeIYIOIUX 3a1au:

npuoOpeTeHne 3HAHUW O JMCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHWYECKUX, TEIIOBbIX,
3JEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

MpUOOpEeTeHnE YMEHHMM OINUCHIBAaTH U OOBACHATH (PHU3UYECKHE SBJICHHUS C HCIOJIb30BaHUEM
MOJIyYEHHBIX 3HAHU;

OCBOCHHE METOJIOB DPELICHHS NPOCTEHIIMX PACYETHBIX 3a/ad C HUCIOJIb30BAaHHEM (PU3HUECKUX
MOJIETIEH, TBOPUECKUX U NTPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAaTh IPUPOIHBIC SIBICHUS M BBIIOIHSITD OMBITHI, JJAOOPAaTOPHBIEC PAOOTHI U
HKCIEPUMEHTAIbHBIE NCCIICAOBAHMS C UCTIOIB30BaHUEM N3MEPHUTEIBHBIX IPHOOPOB;

ocBoeHue npuémMoB paboThl ¢ HHPOpMaLHel HU3NYECKOTo COoAepKaHUs, BKItoYas MHPOPMAIIHIO O
COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIIU3 U KPUTHUECKOE OlIeHHBaHKE NH(POpMAIUY;
3HAaKOMCTBO €O cdepamu Tpo(hecCHOHATBHOW NeATEIbHOCTH, CBA3AHHBIMU C (QU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3NUECKON HAYKH.

153.2.9. Obuiee ynciao 4acoB, peKOMEHIOBAaHHBIX JUI N3ydeHus pu3uku Ha 6a30BOM ypoBHE, — 238
yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Henem), B 9
kiacce — 102 ygaca (3 yaca B Henenio).

[Ipemiaraemserii B mporpamme 1o (pusmke MepedeHb JIadOpaTOpHBIX pabOT M OMBITOB SIBISETCS
PEKOMEIOBATENbHBIM, YUUTENb JETaeT BHIOOP MPU MPOBEACHUU J1a00paTOPHBIX paboT U OMBITOB C
y4€TOM MHAMBHAYAIBbHBIX OCOOCHHOCTEW OOYyYaromMXcs, CIUCKAa SKCIEPUMEHTAIBHBIX 3a/1aHUH,
MpeajaraéMbix B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O K3aMeHa 1o (hU3HKeE.

153.3. Conepxanue o0y4yeHus B 7 Kiacce.

153.3.1. ®usuka u €€ pojb B MO3HAHUN OKPYKAIOIIETO MUPA.

®dusuka — HayKa 0 npupoe. SABnenus npuposl. Pu3nueckue sIBICHUS: MEXaHUYECKHE, TEIJIOBbIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeMMUUHbL. M3Mepenue dpuzndeckux BenmnunH. Ousznueckue nmpudopsl. [lorpemHocts
n3MepeHni Mex1yHapoHasl CuCTeMa €UHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKH H3y4yaloT NpHUpPoNy. EcTecTBEHHO-Hay4dHBIH METO[
MO3HaHUs: HaOJIOEHUE, TOCTAHOBKA HAYYHOTO BOMNPOCA, BBIIABM)KEHUE TUIIOTE3, SKCIIEPUMEHT IO
IIPOBEpKE TUIOTE3, OObsICHEHHE HabmogaeMoro sipneHus. OmnucaHue (U3NYECKUX SIBICHUH C
IIOMOILIBIO MOJIEIIEH.

153.3.1.1. JlemoHCTpanuu.

MexaHnueckue, TemIoBble, JEKTPUUECKHUE, MarHUTHBIE, CBETOBbIE SIBJICHMUS.

duznyeckue npudOPsI U MpoIieypa NPSIMbIX U3MEPEHUHN aHAIOTOBBIM U UG POBBIM MPUOOPOM.
153.3.1.2. JTaGopatopHbIe pabOTHI U OIIBITHI.

Omnpenesnenue HeHbl JeIeHUs IIKalIbl U3MEPUTEIBHOT0 Mprodopa.

W3mepenune pacCTOSHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3smMepoB MaJIbIX TEIN.

N3mepenue tremrepaTypsl IpH MOMOIIH KUIKOCTHOIO TEPMOMETPA U 1aTUMKA TEMIIEPaTyphl.



IIpoBenenue wucciaenoBaHuss MO NPOBEPKE TUIIOTE3bl: JAIBHOCTh IMOJNETA IIAPUKA, IYIIEHHOIO
TOPU30HTAIIEHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

153.3.2. IlepBoHavyanbHbIE CBEIEHHUS O CTPOSHUH BEIIECTBA.

CrpoeHue BellecTBa: aToOMbl U MOJIEKYJbI, UX pa3Mepbl. OIbITHI, JOKA3bIBAIOIINE IUCKPETHOE
CTpOCHHE BEIlECTBA.

JIBumkeHue yacTuil BemecTBa. CBs3b CKOPOCTU JBMKEHMS YacTHUI] ¢ TemiepaTypoil. bpoyHoBckoe
nsuxkenue, 1uddys3usa. BzaumoneilicTBrue yacTul BellecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.
ArperaTtHble COCTOSTHHSI BELIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUINYECKUX)
Ten. B3auMocBs3p MeEXAYy CBOMCTBAaMHM BELIECTB B PAa3HBIX AarperaTHbIX COCTOSHUSAX M MX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

153.3.2.1. JlemoHcTpanuu.

HaGmotenne 6poyHOBCKOTO JIBHYKEHHUSI.

Ha6monenue nuddysun.

Habmoienue siBiaeHuii, 00bACHIIOMUXCS MPUTSHKEHUEM WIIA OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.
153.3.2.2. JTabopaTtopHbIie pabOTHI U OIBITHI.

Ornenka aAuaMeTpa aroma METOAOM PsiIOB (€ UcTosib3oBaHuEM (hoTorpaduii).

OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKECHUSI.

153.3.3. /IBmKkeHue u B3aUMOJICHCTBUE TEII.

Mexanuueckoe IBUXKEHHE. PaBHOMepHOe U HepaBHOMepHoe aABMkeHue. Ckopocth. CpenHss
CKOPOCTH MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTH u BpeMeHU JBHKEHUS.

SIBnenune wHepuuu. 3aKoH HHepUUU. B3aumonelcTBue Ten Kak MPHYMHA H3MEHEHHUS CKOPOCTHU
nBuKeHHsT Tesl. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTh BemecTBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMA BEIIeCTBa.

Cuna kak XxapakTepucTuka B3auMojieiictsus ten. Cuia ynpyroctu u 3akoH ['yka. i3MepeHune cuiibl
C MOMOUIbI0 JUHAMOMETpa. SIBleHHe TATOTeHUs W cuia TsokecTd. Cuila TSKECTH Ha APYrux
waHerax. Bec Tema. Heecomocth. CrokeHHE CHIJI, HalpaBICHHBIX IO OJHOM MPSIMOM.
PaBnonelictByromas cuin. Cuna tpenus. TpeHrne CKOJIbXKEHUs U TPEeHUe NMoKos. TpeHue B mpupojie
Y TEXHHKE.

153.3.3.1. JlemoHCTpanuu.

HabmtoneHne MexaHMYecKoro ABM)KEHUS Tela.

N3mepenne ckopocTr NPSIMOJIMHEMHOTO ABM)KEHUS.

Habmtoienue sSiBJeHUs] UHEPIIHH.

HabutoieHne n3MeHeHus: CKOpOCTH P B3aUMOJIEHCTBUU Tell.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.

CroxeHue CuiI, HallpaBJIEHHBIX IO OJJHOM MPSIMOU.

153.3.3.2. JTaGopaTopHbIe pabOTHI U OIIBITHI.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIApHUKa B XKHUJIKOCTH, MOJIENH IEKTPUIECKOTO
aBTOMOOWJIA U TaK Jlajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHs Opycka WM IapuKa 110 HAKIIOHHOM MJI0CKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO TENA.

OMBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD PacTsDKEHUS (eopmaiiun) mpy>KHUHBI OT TTPHIIOKEHHOM
CHJIBI.



OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHUSI OT Beca Tejla U XapakTepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN.

153.3.4. JlaBnenue TBEPABIX TEI, JKUAKOCTEH U Ta30B.

Hapnenne. CrocoObl yMEHbLICHHS W YyBEIMUYCHHs naBieHus. [laBneHue rasza. 3aBHCHMOCTH
JlaBJieHHs ra3a oT 00béma, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TENaMU, KUAKOCTIMH U
razamu. 3akoH [lackansa. IIHeBmaTMueckue MamMHbL. 3aBUCUMOCTb JABJICHUSA JKUIKOCTH OT
riyounsl. ['uapocrarnyeckuii napagokc. Cooduaromuecs cocyasl. ['uapaBinueckue MeXaHU3MBbl.
Atmocdepa 3emnn 1 atMocepHoe AaBieHue. IIpuunHbl CylecTBOBaHUS BO3AYILIHOW 00OJOUYKH
3emmu. Ombir Toppuuennu. M3mepenne atMochepHOro JaBieHUs. 3aBUCHMOCTh aTMOC(EPHOTO
JaBJICHHS OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11t u3Mepenus aTMOC(HEpHOTO JaBICHUS.
JleiicTBHE JKUIKOCTH M Ia3a Ha NOrpyXEHHOE B HUX Teo. BelTankuparouias (apXxumenoBa) cHia.
3akon Apxumena. [InaBanue ten. Bo3gyxomnnaBaHue.

153.3.4.1. JIlemoHcTpaIumu.

3aBHCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmatommuecs: Cocyzpl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEpHOTO ABICHHMS.

3aBHCUMOCTh BBITAJKUBAIOMICH CHJIBI OT O0BEMA MOTPYKEHHOW 4YacTH Tela M IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Te: IUIABAaHME WIN IIOTPY’KEHHE Tel B 3aBUCUMOCTU OT COOTHOILEHUS
IUIOTHOCTEH TeJIa U )KUJIKOCTH.

153.3.4.2. JTaGopatopHble pabOThI U OIBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B Bojie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
Onpenenenre BBITAKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B HKHUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIIKMBAOIIEH CUJIBI, ICUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT MAaCChI
Tena.

OneITHI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAIKUBAIOUICH CHIIBI, JEHCTBYIOLIEH Ha TElO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YACTHU TeJa U OT IUNIOTHOCTHU YKHUKOCTH.
KoHcTpynpoBanue  apeomerpa  WIM  KOHCTPYMPOBAaHUE JIOAKM M ONpElEIeHHE €€
IPy30I0AbEMHOCTH.

153.3.5. PaboTa 1 MOIITHOCTh. DHEPTHsl.

Mexannueckast pabotra. MoOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio paBHOBecHs pblyara.
[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0J10Ky. «30510To€ MpaBmiio» MexaHuku. Koadduurent
nosie3Horo gAevicteus (nanee — KIIJ) mpocteix mexaHusmoB. [IpocTeie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckas 3Heprus. Kunerndyeckas v noteHuuanbHas 3Heprud. lIpeBpamienue onHoro Buzaa
MEXaHMUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS YJHEPTHH B MEXaHHKE.

153.3.5.1. JlemoHcTpanuu.

[Ipumepsl IPOCTHIX MEXAaHU3MOB.

153.3.5.2. JTaGopatopHbIe pabOTHI U OIIBITHI.



Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU TeJia MO TOPU3OHTAIBHOU
IIOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHUS pblyara.

N3mepenne KII/] HakIIOHHOM IIOCKOCTH.

N3yueHune 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPIUH.

153.4. Coneprxanue o0yueHus B 8 Kiacce.

153.4.1. TemnoBble SIBICHHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHMs BellecTtBa. Macca u
pasMepsl aroMOB M MoJieKyl.  OmbIThl, MOATBEPKAAIOIIME  OCHOBHBIE  IOJIOXKECHMS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, XKHUIKOTO W Ta3000pa3HOrO COCTOSIHMK BemiecTBa. Kpucramuimdeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KMJIKOCTEH M TBEPABIX TEI HA OCHOBE IMOJIOKEHUU
MOJIEKYJIIPHO-KUHETUUECKOW Teopud. C(CMmauMBaHMEe M KalWUISIpHbIE sBJICHUS. TerioBoe
pacUIMpEeHHE U CKATHUE.

Temneparypa. CBsi3b TeMmneparypbl €O CKOPOCTBbIO TEIJIOBOTO JBUKEHUS 4acTUL. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH »HEepruu: Teruioneperadya U coBeplieHue padoThl.
Bunel Teronepenayn: TEMIONPOBOIHOCTD, KOHBEKLINS, U3TyUCHHE.

KonunuectBo TemnoTel. YaenbHas TEIIOEMKOCTb BELECTBA. TeMI000MEH U TEIJIOBOE PaBHOBECHE.
VYpaBHenue temnoBoro OanaHca. [lnaBneHue M OTBepAEBaHME KPUCTAUIMYECKUX BEIIECTB.
VnenpHas Tersora 1uiaBieHus. llapooOpasoBanume u konaencaums. Mcnapenwe. Kumnenwe.
VYaenpHas Terora napooOpa3oBaHHs. 3aBHCHMOCTb TeMIIEpaTyphl KUIEHHS OT aTMOC(EPHOTO
JTaBJICHUSI.

BnaxxnocTs Bo3ayXa.

DHeprus ToIIMBa. Y IeibHas TEIJI0TA CTOPAHUS.

[Tpunnune! pabotsl TermnoBbix neuratenedt KIIJI temmoBoro asurarens. TersioBble ABUraTeNud U
3alIuTa OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

153.4.1.1. JlemoHCTpanuu.

HalGmronenre 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habmroienue sBiaeHi cMauMBaHUsI U KaMWUISIPHBIX SBJICHHM.

Habmroienne TemnoBoro pacimupeHus Ted.

W3meHeHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH W OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMIepaTyphl.

Bunael Terionepenayu.

OxJax1eHre Ipy COBEpUIEHUH PabOThI.

HarpeBanue mpu coBepiiieHur pabOThl BHEITHUMH CHJIAMH.

CpaBHeHME TEMIIOEMKOCTEN Pa3IUYHBIX BELIECTB.

HaGmonenue kumneHusl.

Habmtoienne mocTostHCTBa TeMIIEpaTyphl MPH TUTaBICHUH.

Mogaenu TerIoBbIX ABUraTENEN.

153.4.1.2. JTaGopatopHbIe paOOTHI U OIIBITHI.

OMBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSDKEHUS.



OnbIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OmnbITH IO HAOTIOIGHHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.

Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MINPHUIIA.

OmnbITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIABJICHUS BO3AyXa OT €ro 00bEMa M HArpeBaHUS WIIH
OXJIQKICHUSI.

[IpoBepka rumnoTe3bl JIMHEHHONW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTyphl.

Habmtoienne u3MeHeHMs BHYTPEHHEH HSHEpruM Teja B pe3ysibTaTe TeIuionepenaun U paboThl
BHEIIHUX CHIL

HccnenoBanue siBIeHUS TEINIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOpsiueii BOBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW MpPU TEIJIOOOMEHE C HarpeTbiM
METAJUTMYECKUM [IMIAHAPOM.

Onpenenenue ynenbHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCHapeHusl.

Omnpenenenre OTHOCUTENBLHOM BIaXXHOCTH BO3AyXa.

Onpenenenue ynenbHON TEIUIOTHI TUIABJICHUS JIbJIA.

153.4.2. DnexTpudyecKue U MarHUTHBIC SIBJICHUSI.

Onektpuzanus Ten. JIBa poja 3JeKTpUuecKuX 3apsioB. BzauMoaeiicTBrue 3apsyKeHHBIX Tell. 3aKOH
Kyrnona (3aBHCHMOCTh CHJIBI B3aMMOJCHCTBHS 3apsDKEHHBIX TeNl OT BEJIWYHMHBI 3apsiioB U
PacCTOSIHUS MEXY TeJIaMH).

Onektpuueckoe mone. Hampspk€HHOCTH  anmekTpuueckoro mois. llpuHnun —cymepro3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DIEMEHTApHBIM diekTpudeckuil 3apsa. CTpoeHue aToma.
ITpOBOTHUKY M JUAIEKTPUKHU. 3aKOH COXPAaHEHMS AJIEKTPUUYECKOT0 3apsiia.

DNEeKTpUYECKUi TOK. YCIOBHS CYLIECTBOBAHMS 3JIEKTPHUUECKOro TOKa. VICTOUHHMKM MOCTOSITHHOTO
ToKa. JleficTBUS 3JIEKTPUUYECKOT0 TOKa (TEMI0BOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B
KHUJIKOCTSIX M ra3ax.

Onexktpuueckas uenb. Cuna Toka. DiekTpuuyeckoe HampspkeHue. COnpOoTHBIEHHE IMPOBOJHHKA.
VYienpHOE CONMpOTHBIIEHHE BemecTBa. 3akoH Oma ans y4actka nenu. llociemoBartensHoe W
napaiesIbHOe COeJMHEHNE POBOHUKOB.

PabGota ¥ MOLIHOCTH 3neKTpHueckoro Toka. 3akoH Jxoyns—JleHuma. DnekTpuueckue LEnu U
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOpoTKoe 3aMbIkaHMeE.

ITocrosiHHBIE MarHuTHl. B3anmmopelcTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie. MarHutHoe
nmoie 3eMiIM U €ro 3HaueHue it Ku3HU Ha 3emute. OmnbiT Opcrena. MarHuTHoe ToJie
AIIEKTPUUYECKOTO TOKa. [I[pMeHeHre 2TIeKTpOMarHiUTOB B TEXHHUKE. J[eliCTBIE MAarHUTHOTO TOJIST Ha
MIPOBOJTHUK C TOKOM. DJIIEKTPOJIBUTATENb MIOCTOSHHOTO TOKa. VCIIob30BaHme AIEKTPOIBUTATENCH B
TEXHUYECKHUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OmnbiTel Dapajes. SBiaeHue snexkTpoMarHuTHOW MHAYKIMU. [IpaBuno JleHna. Dnekrporeneparop.
CriocoObl MOTy4eHUs NEKTPUYECKON SHEPTUU. DNEKTPOCTAHIIUN Ha BO30OHOBISIEMBIX HCTOYHHUKAX
SHEPIUH.

153.4.2.1. lemoHCTpaluH.

DneKkTpu3aus Tel.

JIBa pojia SIeKTPUUECKUX 3aps/I0B M B3aHMOJICHCTBHE 3apSKEHHBIX TEIL.



YCTpOUCTBO U JEHCTBHE IEKTPOCKOIIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsII0B.

[IpOBOIHUKY U TUBIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUHI 3JIEKTPUYECKOTO MOJIS.

HcToyHnKH TOCTOSTHHOTO TOKA.

JlefcTBUA 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKHUM TOK B )KUJIKOCTH.

I"a30BbIii pazps.

N3mepenue cuiibl TOka aMIepMETPOM.

N3mepenne 31eKTpuyecKoro HanpsKEHUs BOJIBTMETPOM.

Peocrar n marasuH cOnpOTHUBIICHUN.

B3aunMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JE€IeHHS MOJI0COB MAarHUTA.

MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarnuTtHoe noJjie ToKa. IJIeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM.

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHON WHIYKITUH.

OnbiTel Dapajes.

3aBUCUMOCTh HallpaBJI€HUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

153.4.2.2. JTaGopaTopHble pabOThI U OIBITHI.

OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH TeT HHAYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA POBOJIHUKHU U TUDJIEKTPUKH.

COopxka u mpoBepka padOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenne u perynmpoBaHue HaMPSIKEHUSI.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO YE€PE3 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U
HaIpsKEHUS Ha PE3UCTOPE.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUUYECKOTO CONPOTHUBJICHUS MPOBOJHHMKA OT €ro
JUTMHBI, TUIOLIAIU TIOTIEPEYHOr0 CEUeHHs U MaTepuara.

[IpoBepka mpaBuiia CIOKEHHS HAINPSOHKEHUW TP TIOCJIENOBATEILHOM COCAMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia AJis CUIIBI TOKA MIPH MAPAIIIEIBHOM COESIMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYILETO Yepe3 pe3rcTop.

OrnpesneneHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIAEMON Ha PE3UCTOPE.
HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYILIETO Yepe3 JaMIIOUKy, OT HAIPsLDKEHUS Ha HEll.
Onpenenenne KII/[ narpeBarens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB TIPH X OOBETMHEHNUU U Pa3/ICIICHUH.
Hccnenoanue neicTBUs SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OnbIThI, AEMOHCTPUPYIOLUE 3aBUCUMOCTD CHUJIbI B3aUMOJAECUCTBUS KaTyIIKU C TOKOM U MarHuTta oT
CHJIbI TOKA U HAIpaBJIEHUS TOKA B KAaTYILKE.

N3ydenue neiicTBUS MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u usyueHue padoThl 3IEKTPOABUTATENSL.

Nsamepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.

OnbITEl MO HMCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM WHAYKIMU: HCCIEIOBAaHUE W3MEHEHUM
3HAYEHMS U HANPABJICHUS] UHAYKIIMIOHHOIO TOKA.

153.5. Coneprxanue o0yueHus B 9 kiacce.

153.5.1. Mexanuueckue sSBJICHUS.

Mexannueckoe jBukeHue. MarepuanpHas Touka. Cucrema orcuyéra. OTHOCHUTENBHOCTh
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe mpsAMOiIuHENHHOe JBHKeHHe. HepaBHOMepHOE
npsiMojuHeiiHoe nBHKeHue. CpeaHss M MIHOBEHHas CKOPOCTb Tela IPU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsMoninHerHoe nBuxkeHune. CBoOoHoe nagenue. OneiTol [anumnes.
PaBHOMepHOE nBHXKEHHE MO OKpYyKHOCTU. [lepuon u ywactora obpamienus. JIluneiinas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

IlepBeii 3akoH Herorona. Bropoin 3akoH Hserorona. Tperuit 3axkoH HeroTtona. IlpuHnmn
CYIIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWiIa TPEHHUS CKOJBXEHHUS, CUjla TPEHUS IOKOs,
JpyTrye BUIbl TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHUE CBOOOIHOrO majeHus. JBukeHue
maHeT Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh U miEeperpy3Kku.

PaBHOBecue MmarepualibHON TOYKH. AOCONMIOTHO TBEpAOe Teno. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHON OCBIO BpallleHUus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3menenue nmnynsca. MmMmynbsc cubl. 3aKOH COXpaHEHUs UMITyJbca. PeakTnBHOE
JBUKEHHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa cuil TsKecTH, ynpyroctu, TpeHus. CBs3b 3HEPTruu u
pabotel. [loTeHuManpHas SHEPrusl Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMiu. lloTeHuumanbHas
SHEprus cxaroil npyxuHbl. KuHetnueckas sHeprus. Teopema 0 KMHETHYECKOW SHEPruu. 3aKOH
COXPAHEHHUS MEXaHUYECKOM SHEPTUU.

153.5.1.1. JlemoHCTpanuu.

HabmtoneHne MexaHMYeCcKOro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TEJ OTCUETA.

CpaBHeHHE NyTeH UM TPA€KTOPUM JBMXKEHMSI OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO PAa3HBIX TEJ
OTCYETa.

W3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBHXKECHMUS.

Habmtoienue aBrxeHus Tena o OKpyXHOCTH.

HaGntoneHne MexaHWYeCKHX SIBICHUM, MPOMCXOAIUX B cucTteMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHMS TeJa OT MacChl TeJIa U IEUCTBYIOIIEH HAa HETO CHUJIBI.

HaGmtoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEIl.

N3meneHue Beca Tena npyu yCKOPEHHOM JIBUKECHHH.

[lepenava nmMmynbca Ipu B3aMMOJIECHCTBUM TEIL.



[IpeoOpa3oBanust SHEPTUM MPH B3aUMOACHCTBUH TEIL.

CoxpaHenue UMIyJIbCa IPU HEYIPYTOM B3aHMMO/ICHCTBHUH.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUM.

HaGumoieHne peakTHBHOTO ABUKCHHUS.

CoxpaHeHue MEXaHW4YEeCKOH HEPruU IIPpHU CBOOOTHOM IaJICHHUH.

CoxpaHeHue MEXaHNYECKON SHEPryM MIPU JBMXKEHUH TeJla MO JeHCTBUEM NPYKUHBI.

153.5.1.2. JTaGopaTtopHbIe pabOTHI U OTBITHI.

KoHcTpyupoBanue TpakTa Ui pa3roHa M JaJbHEHIIEro PaBHOMEPHOrO JBHXKEHMs LIapUKa WIN
TEIJICKKH.

Omnpenenenue CpeaHeld CKOPOCTH CKOJBKEHHUS OpycKa WM JABIKEHHs LIapuKa IO HAKIOHHOH
TUIOCKOCTH.

Omnpenenenne yCKOpEHUs Teja IMPH PaBHOYCKOPEHHOM JBIKEHHH MO0 HAKJIOHHOW TTIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBMKEHMM 0e3 HayalbHOU
CKOPOCTH.

IIpoBepka TrUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JIBUXKEHHU 0€3 HadaJbHOW CKOPOCTU IYTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEll, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHHS.
Onpenenenne KO3PUITUSHTA TPSHHUS CKOJBKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS NpPU PABHOMEPHOM JABIDKEHHHM Teja IO TOPU30HTAIBHOM
IIOBEPXHOCTH.

Omnpenenenue paboOThl CHIIbI YIIPYTOCTH MPHU MOABEME Ipy3a C UCHOIb30BAHUEM HEIMOJBHKHOIO U
MOJIBUKHOTO OJIOKOB.

M3yueHne 3akoHa COXpaHEHUS SHEPTHH.

153.5.2. Mexanuueckue KojaeOaHus U BOJIHBI.

Konebarenpaoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUI: IEPHOT, YaCTOTA, aMILTUTYA.
Matematuueckuii M TpPYKUHHbI MasTHUKU. [IpeBpaiieHue »5HEpruum MpH KosieOaTeJIbHOM
JIBYDKEHUH.

3aryxatomue Konebanus. Beinyxaennsie konebanus. Pezonanc. Mexannyeckue BosiHbl. CBOMCTBA
MeXaHu4ecKkux BOJH. [IpogonbHble M momepeuHble BOJIHBL JlTMHA BOJHBI M CKOpPOCTh €&
pacripocTpaHeHHst. MexaHnuecKue BOJIHbI B TBEPJIOM Telle, CeiCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

153.5.2.1. JlemoHCTpanuu.

Habmtoienue xosnebanuii Te noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmoienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenre BEIHYKIEHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpanenue MpoI0IbHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIEIN ).

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

153.5.2.2. JTaGopatopHble pabOTHI U OIBITHI.

OmnpeneneHne 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHne 9acTOTHI ¥ IEPHOAA KOJICOaHUH TIPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TTEPHOA KOJICOaHNH TTOABEIICHHOTO K HUTH I'Py3a OT JUTHHBI HUTH.



HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIeOaHUH IPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a.
IIpoBepka HE3aBUCHMOCTH IIEpUOJIa KOJIeOaHU Irpy3a, OJBELUIEHHOIO K HUTH, OT MacChl rpy3a.
OmnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTH MEPHOAA KOJeOaHUN NPY>KUHHOTO MasTHUKAa OT MaccChbl
Ipy3a U )KECTKOCTHU NPYKHUHBI.

W3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

153.5.3. DyeKTpOMarHuTHOE MOJIe U JIEKTPOMArHUTHBIC BOJIHBI.

DNeKTPOMarHuTHOE II0Jie. DJIEKTPOMAarHWTHbIE BOJHBL. (CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana >meKTpOMarHUTHBIX BOJH. VCIoIb30BaHNE JIEKTPOMArHUTHBIX BOJIH J1JIsi COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

153.5.3.1. lemoncTpanuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBBIE cBOMCTBA CBETA.

153.5.3.2. JTabopaTtopHbIie pabOTHI U OIBITHI.

N3ydeHue cBOMCTB 371€KTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

153.5.4. CeroBbI€ SIBICHUS.

JlygeBas mopnenb cBera. Mcrounuku cBera. [IpsmonuHeliHoe pacnpocTpaHEeHUE cBeTa. 3aTMEHUs
Comnnua u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaXeHUs CBETA.

[Ipenomiienne cBeta. 3akoH TMpesnomiieHUs cBera. [lonHOe BHYTpEeHHEE OTpaK€HUE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox mydeid B mH3e. OnTrueckas cucrema ¢goroanmnapara, MUKPOCKOITA U Tejeckoma. [ a3
KaK OINTUYecKas cucreMa. bin3opykocTh U JambHO30PKOCTb.

Paznoxxenune Oenoro cera B crekTtp. OmnbiTel HpioToHa. CroskeHHE CHEKTpalbHBIX IIBETOB.
Jucnepcus cBeTa.

153.5.4.1. JlemoHCTpanuu.

[IpsiMonuHETHOE paclIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuyenune n300pakeHHit B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomienue ceera.

OnTHYecKuii CBETOBO/I.

Xon nyueil B coOuparolei aunse.

Xoz Jlydel B pacCEeUBaroLIEH JIMH3E.

[Tomy4yenne n300paXkeHUI C TOMOIIBIO JIMH3.

[Tpunamn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOTA.

Mopens rnasa.

Pa3noxxeHue 6emoro ceera B CEKTp.

[Tonydenune 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

153.5.4.2. JTaGopatopHbIe pabOTHI U OIIBITHI.

HccnepoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyda OT yriia MajJeHHus..

N3ydenne xapakTepuCTHK H300pakeHUs MIpeIMeTa B IIIOCKOM 3epKalle.

HccnepoBanue 3aBUCMMOCTH yIjla MPEIOMIICHUS CBETOBOTO Jydya OT yIJla MajJieHus Ha TPaHUIIe
«BO31YyX—CTEKJIO».

[Tonyuenune n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne (OKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIIEi TNH3HI.



OMnBITH IO PA3TIOKEHHUIO OEJIOTO CBETA B CHIEKTP.

OMnBITH IO BOCIIPUATHUIO IIBETA IPEAMETOB IPH WX HAOIIOJCHUN Yepe3 LIBETOBBIC (PUIIBTPHI.

153.5.5. KBaHTOBBIC SIBIICHUS.

OmnbiTel Pesepdopna m mmanerapHas mozens aroma. Moxens atoma bopa. Hcmyckanme u
IIOTJIOIEHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anb(a-, 6eta- u ramma-usnydeHus. CtpoeHue aToMHoro siapa. HykionHas
MoJieb aTOMHOTO siapa. M3oronsl. PagroakrusHble npeBpamienus. [lepuon nomypacnanga aTOMHBIX
anep.

SnepHble peakiny. 3aKOHbI COXPAHEHUSI 3apsAI0BOTO U MACCOBOI'O YHCEI. DHEPTrus CBSI3M aTOMHBIX
anep. CBsi3p Macchbl U 3Hepruu. Peaknuu cuntesa u aenenus saep. Mcrounuku sneprun CosHua u
3BE3.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

153.5.5.1. J/IemoHcTpamumu.

CrieKTphl U3JIy4eHUs U MOTJIOIEHUS.

CrieKTphl pa3iavyYHbIX I'a30B.

Crnektp Boznopoza.

Habmronenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHH3UPYIOMUX U3TYICHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

153.5.5.2. JTaGopatopHbie pabOTHI U OIIBITHI.

HabntoneHune crijionHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyYEHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPIHU YaCTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).
W3mepenue painoakTUBHOTO (poHa.

153.5.6. IToBTOpUTENHHO-0000IIAIOLIHI MOJTYJIb.

[ToBTOpUTENBEHO-0000IIAIONNIT  MOAYNIb TpeJHa3HaueH s CcUcTeMaTH3aluu U 0000IIeHus
MIPEIMETHOTO COJIEP’KaHUSI U OIbITA AEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YUYEHUHU BCETO Kypca
¢bu3MKM, a TakXKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (pu3uKe Ui
oOyuaronuxcsi, BHIOPaBIINX ITOT y4EOHBIN IPEIMET.

[Ipy M3ydyeHMM AAHHOTO MOIYJS PEAU3yIoTCSd U CUCTEMaTHU3UPYIOTCS BUIbI JEATEIbHOCTH, Ha
OCHOBE KOTOpBIX OOECIEeYMBAETCS JOCTH)KEHHE NMPEIMETHBIX M METalpeAMETHBIX IIAaHHUPYEMBIX
pe3yabTaToB 00y4eHus, (GOPMHUPYETCsl €CTECTBEHHO-Hay4YHas I'PaMOTHOCTh: OCBOEHHME Hay4HBIX
METOZIOB HCCIEIOBaHMUS SIBJICHUH TNPUPOABI U TEXHUKH, OBJIAJICHUE YMEHHUAMHU OOBSICHATH
¢bu3nyeckue ABICHUS, IPUMEHSS MTOJyYeHHbIE 3HAHMsI, pelaTh 3a/1aud, B TOM YHClIe KaYeCTBEHHbIE
U DKCIEPUMEHTAJIbHbIE.

[IpyHIMNIAATBHO AEATENBHOCTHBIA XapaKTEp MaHHOIO MOJYJS pealu3yercs 3a CY€T TOro, 4TO
oOyuaroluecs BBIMOIHSIIOT 33/1aHNs, B KOTOPBIX UM IMPEAJIaraercs:

Ha OCHOBE IOJyYEHHBIX 3HaHWM pacro3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE SIBJICHHS B
OKpY>Karolllell MPUPOJIE U TIOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HayYHbIE METO/IbI CCIIEIOBaHUS (PU3UYECKUX SBJICHUH, B TOM YHCIE I POBEPKU
TUIOTE3 U NOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HauOojiee BAKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPaKTHYECKOTO MCIOJB30BaHUS Pa3jIMYHbIX HCTOYHUKOB SHEPrHM HA OCHOBE 3aKOHA
MPEBPALICHUS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHH.



Kaxnas u3 TeM JaHHOTO MOIYINs BKJIIOYAECT SKCIIEPUMEHTAIBHOE HCCIIEAOBaHHE 0000IIArOIIero
xapakTepa. MoayIb 3aBepiiaeTcsi MPOBEICHUEM AHArHOCTHYECKOW U OIEHOYHOU paboThI 3a KypC
OCHOBHOT0 00111eT0 00pa3oBaHMUs.

153.6. Ilnanupyemsie pe3yabTaThl OCBOCHUs (hpru3uku (0a30BBI ypOBEHb) Ha YpPOBHE OCHOBHOTO
oOmero oopa3oBaHusl.

153.6.1. U3yuenue ¢Gu3MKH Ha YpOBHE OCHOBHOrO 00ImIero o0pa3oBaHWs HaIpaBiIeHO Ha
JOCTUKEHHE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.
153.6.2. B pe3ynbrare wu3ydeHus (PU3HKKA Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUsS Y
oOyuatomerocst 0yayT c(hOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTH:
MaTPUOTHIECKOTO BOCTIUTAHHUS

MPOSIBJICHUE HHTEPEca K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PU3NUECKOI HAayKH;
[IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKCHUSM POCCUNCKUX YIEHBIX-(DU3HKOB;

IPaXKAAHCKOTO U AYXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJACHUU OOIIECTBEHHO-3HAYUMBIX U 3TUUYECKUX MPOOIIeM,
CBSI3aHHBIX C MIPAKTHYECKUM MIPUMEHEHUEM JOCTHKCHHUHN PU3UKU;

OCO3HaHHE BaXKHOCTU MOPAIbHO-3TUYECKUX MIPUHIIMIIOB B JACSITEIFHOCTU YUEHOTO;

ACTETUYECKOTO BOCTIUTAHUS:

BOCHPUSATHE ICTCTHUSCKUX Ka4eCTB (PU3NICCKOM HAYKHU: €€ TApMOHUYHOTO MIOCTPOSHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHHYHOCTH;

[EHHOCTH HAaYYHOTO ITO3HAHMS:

OCO3HAaHHE LEHHOCTU (PU3NYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTA TMO3HAHHSI MHpPa, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

pa3BUTHE HAYYHOU JHO003HATELHOCTH, HHTEpPECA K UCCIEA0BATEIbCKON e TEIbHOCTH;
dbopMUPOBaHUS KYIbTYPHI 3J0POBBSI M SMOIIMOHATHHOTO OJIArOMOTYY s

OCO3HaHME LIEHHOCTH Oe30macHoro o0pa3a JKU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BaXHOCTH TPaBWJI OE30MaCHOTO TOBEACHUS Ha TPAHCIIOPTE, HAa JOpOrax, C JJIEKTPUYECKHM H
TEIJIOBBIM 00OPYTIOBAaHUEM B JIOMAIIIHUX YCIOBHSX;

c(hOpMUPOBAHHOCTh HaBBIKA pedIeKCHUU, TPU3HAHKUE CBOETO MpaBa HA OMIMOKY M TaKOTO K€ IMpaBa
y IPYTOTO YEIOBEKA;

TPYJOBOTO BOCIIUTAHUS:

AKTUBHOE y4yacTHEe B pEIIeHWH MPaKTUYECKHX 3adad (B paMKax CeMbH, 00pa3oBaTeNbHOM
OpraHM3alli¥, HACEJIeHHOTO IyHKTa, POJHOTO Kpas) TEXHOJIOTUYECKOM H  COIUAIbHON
HaMpaBIEHHOCTH, TPEOYIOIMIKX B TOM YKcie U (PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY H3YUSHHIO IPOECCHii, CBSI3aHHBIX ¢ (DH3UKOIA;

HKOJIOTHYECKOTO BOCTIMTAHUS:

OpHEHTAIMs Ha NMPUMEHeHHe (U3NYECKUX 3HAHWHU U PEUIeHHs 3a7ad B O0OJAaCTH OKpY)KaromIeH
Cpelbl, TIAHUPOBAHUS IOCTYIIKOB W OIICHKH WX BO3MOXKHBIX ITOCICICTBUH I OKPYXKAIOMICH
cpensbl;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeil UX PelIeHMS;

aJanTanuy K U3MEHSIOINUMCS YCTIOBUSIM COIMANTBHON U PUPOJHON CPEIIBL:

MOTPEOHOCTh BO B3aMMOJCHCTBUHU TMPHU BBINOJHEHWU HCCIEAOBAHUNA M TMPOEKTOB (pu3mveckon
HaIPaBJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHUX;

MTOBBIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO JACSITeIbHOCTD;,



MOTPeOHOCTh, B (POPMUPOBAHWM HOBBIX 3HAHWM, B TOM YHUCIEC (OPMYIUPOBATH WACH, TIOHSATHUSA,
TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

0Co3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3HKH;
TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NYCCKUX 3HAHMIA,

CTpEeMJICHHE aHAJM3UPOBATh M BBISBIATH B3aMMOCBS3H HPUPOJIbI, OOIIECTBA U SKOHOMHKHU, B TOM
YHClIe C UCTOJIb30BaHHEM (PU3UUECKUX 3HAHUM;

OLICHKa CBOUX JCWUCTBUU C y4y€TOM BIMSHHUSA Ha OKPYXKAIOIIYIO Cpely, BO3MOXKHBIX TNIOOATIbHBIX
OCJIEICTBUI.

153.6.3. B pesynprare usydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOydatomerocsi  Oyayr  cOPMHUPOBAHBI  METANPEAMETHBIE  PE3yJbTaThl,  BKIFOYAIOIINE
MO3HABATEIbHBIE YHUBEPCAIbHBIC YUEOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIE
y4eOHBIC JCHCTBYS, PETYISITHBHBIC YHUBEPCAIBHBIC YICOHBIC ICHCTBU.

153.6.3.1. OBnasnenue yHUBEpCAIbHBIMU Y4EOHBIMU MTO3HABATEIbHBIMU JCHCTBUIMHU:

1) 6Ga30BbIC JIOTHYECKHUE ACHCTBUS:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SBICHHIA);

yCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK KilaccUu(PUKAIMK, OCHOBaHHS s 0000IIeHUs ¢
CpaBHCHHS,

BBISBJISTh 3aKOHOMEPHOCTH W TPOTUBOPEUYUST B pacCMaTpUBaeMbIX (akTax, JJaHHBIX U
HAOJIIOICHUSX, OTHOCAIINXCS K (DU3UIESCKUM SIBIICHUSM;

BBISIBJISTh TPUYUHHO-CIICJICTBEHHBIC CBS3M TPU W3YYCHHHM (PU3UYECKUX SIBIICHUH U TIPOIECCOB,
MPOBOAUTHh BBIBOJABI C HCIIOJIB30BAHMEM JEAYKTUBHBIX U WHAYKTUBHBIX YMO3AKIIOYECHHIA,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUYHH;

CaMOCTOSITENILHO  BBIOMpaTh crmoco0 pemieHUs yuyeOHOM (usmueckod 3amgaun  (cpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BBIOOp HamOojee MOAXOISANIEr0 ¢ Y4ETOM CaMOCTOSITENBHO
BBIJIETICHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

WCIIOJIb30BaTh BOTPOCHI KaK MCCIICOBATEILCKII HHCTPYMEHT TIO3HAHHS,

MPOBOJANTH 110 CaMOCTOSATEIHHO COCTAaBICHHOMY IIJIaHy OIIBIT, HECIOXHBIA (U3HUSCKUN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIICOBaHNE (PU3UUECKOTO SIBIICHUS,

OILICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOIYUEHHYIO B X0JI€ UCCIIETOBAHUS
WJIHM OKCTIEPUMEHTA,

CaMOCTOSITENNFHO  (pOpMyIHpOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOII0/IeHUs, OTbITA, UCCIIEIOBAHNUS,

MIPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3UIECKHUX MPOIIECCOB, a TAK)KE BBIJABUTATH
MIPEIITOJIOKECHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) pabora ¢ uHbOpMaIuei:

MIPUMEHSITh Pa3IMIHBIC METOJIbI, HHCTPYMEHTHI U 3aPOCHI TP TIOUCKE B 0TOOPE HH(POPMAIHH HITH
JAHHBIX C YU4ETOM MPEeATIOKEHHON YueOHOH PU3NUeCcKOi 3a/1auu;

aHAIIM3UPOBATh, CHUCTEMATH3UPOBATH M WHTEPIPETHPOBATh HH(DOPMAIMIO PA3IUYHBIX BUAOB U
(dhopM mpeicTaBICHHUS,

CaMOCTOSITENILHO ~ BBIOMpATh  ONTHUMAlbHYIO  GOpMy  MpeAcTaBieHUs  WHGOpMaLUU U
WUTIOCTPUPOBATH pellacMbIe 3a/1a9M HECIOXKHBIMA CXEMaMH, TharpaMMaMi, HHOH rpadukoi U ux
KOMOHHALUSIMU.



153.6.3.2. OBnagenne yHUBEpCAIbHBIMU y4eOHBIMA KOMMYHHKATUBHBIMH JICHCTBUSMU:

1) oGmienue:

B X07ie 00Cyx1eHus1 yaeOHOro MaTepHuaa, pe3yabTaToB JabopaTOPHBIX padOT U MPOEKTOB 33/1aBATh
BOIIPOCHI 10 CYILIECTBY OOCYX/1aeMOI TeMbI M BHICKa3bIBATh UJI€H, HAIICIICHHBIEC HA pEIICHUE 3a/1aun
U MoJ/iepKaHKe 0J1arokenaTenbHOCTH OOIIEHUS;

COIIOCTAaBJIATh CBOM CYXJAEHHUS C CYXACHUSAMH JAPYIMX YYaCTHMKOB JMaylora, OOHapy>KUBaTbh
pas3nuyme U CXOJCTBO NO3ULINI;

BBIPA)XaTh CBOIO TOUYKY 3PEHMsSI B YCTHBIX U IUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTABIATh PE3YNbTaThl BBIMOJIHEHHOTO (PU3MUYECKOro OmbiTa (IKCIIEPUMEHTA,
HCCIIEIOBAHMS, IPOEKTA).

2) coBMECTHasl I€ITEIbHOCTD (COTPYAHUYECTBO):

MOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON W WHAWBUAYAILHOW PaOOTHI IPU PEIICHUHN
KOHKPETHO! (pU3n4eCcKOoil podIieMbl;

IIPUHUMATh LIE€JIM COBMECTHOM [EATEIbHOCTH, OPraHU30BbIBaTh JEHCTBHUA MO €€ JTOCTUKEHUIO:
pacrpenenarb poiu, o0CyK1aTh MPOLECCHl U PE3YIbTaThl COBMECTHOM paboThl, 06001aTh MHEHHUS
HECKOJIbKUX YEJIOBEK;

BBITIOJIHATH CBOIO YacTh paboTHI, JOCTHTasi KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIPaBICHHUIO U
KOOPJAMHUPYSI CBOM ICHCTBHUS C IPYTUMH YWICHAMHU KOMaH/IbI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIBHO
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

153.6.3.3. OBnageHue yHuBepcaabHbIMU Yy4€OHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

1) camoopranuszanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyallUsAX, TPEOYIOLMX /Ul pelieHns (PUu3nIecKux
3HAHUI;

OPHEHTUPOBATbCSI B PA3IMYHBIX MOJXOJAAX MPHUHATUSA peleHUH (MHAWBUAYAIbHOE, MpPUHATHE
pelleHus B rpymie, NPUHITHE PEelIeHUi TpyIIoi);

CaMOCTOSITENTFHO COCTABJIATH AITOPUTM pPEHICHUsT (PU3MUECKON 3a]auil WM TIIaHA MCCIEIOBAHUS C
y4€TOM HMMEIOIIUXCSI PeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJuiaraeMbie
BAPUAHTHI PEILICHUN;

IIPOBOJIUTH BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY CUTYAIlMH U MPeJUIarath IiaH e€ N3MEHEHNUS;

OOBSICHATh NMPUUYUHBI JOCTH)KEHUS (HEIOCTH)KEHHUS) PE3yJIbTaTOB JIESTENbHOCTH, /J1aBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JCATEIHHOCTh (B TOM 4YHCIE B XOJA BBIIOJHEHUS (HU3HYECKOTO
WCCIIC/IOBAHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHWBIIUXCS CHUTYAIIHH,
YCTaHOBJICHHBIX OIMUOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LENIU U YCIOBUSM.

3) SMOIMOHAJILHBIA UHTEIJIEKT:

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa MM JUCKYCCHM Ha HAy4yHYIO TEeMy,
MOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

4) npunsTHE CEOS U IPYTHX:



MPU3HABATH CBOE MPABO HAa OMMOKY NpU pEHICeHWH (PU3MUECKUX 3a]ad WU B YTBEPXKACHUSAX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPaBO JPYroro.

153.6.4. IlpeameTHBIE pe3yIbTaThl OCBOCHHSI MPOTPaMMBbI IO (hr3uKe (0a30BbIi YPOBEHB).

153.6.4.1. [IpenmeTHbIe pe3yNbTaThl OCBOEHHS IMPOrpamMMbl MO (M3HMKE K KOHIy OOy4deHus B 7
KJ1acce:

IIpenmetHble pe3ynabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTb Y
o0yyaroImuxcs yMEeHuil:

UCIOJIb30BATh MOHATH: (PU3HUECKUE U XMMHUUYECKHE SBJICHUS, HAOII0I€HUE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, CAWHUIBI (PM3MYECKUX BEIMYHH, aTOM, MOJICKYJa, arperaTHbIE COCTOSIHHMS BEIIECTBA
(TBEépHmoe, KHIKOE, raz3o00pa3zHOe), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPACKTOPHsI, PaBHOJACHCTBYIOIIAsA Cil, nedopmanus (ynpyras, IIacTHYECKast),
HEBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

pasnuyath siBiaeHus (Iuddy3us, TEII0BOE IBUKEHNUE YAaCTHIl BEIIECTBA, PABHOMEPHOE ABHKEHHE,
HEpaBHOMEPHOE JIBIDKEHUE, HHEpIMs, B3aUMOACWUCTBUE TeJl, paBHOBECHE TBEPABIX Tel C
3aKpeIUIEHHON OChIO BpallleHUs, Iepeaada AaBJIeHUS TBEPIBIMU TEJIaMH, KUAKOCTSIMHM U ra3ami,
aTMoc(epHOe JaBlieHHE, IUIaBaHUE TeJ, NIPEBPAIIECHUS MEXaHUUECKOW SHEPruu) MO ONUCAHHUIO UX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHNUE M3YyYCHHBIX (PU3NYECKUX SIBICHUI B OKPY)KAIOIIEM MHUpPE, B TOM UYHCIIE
¢busnveckne sSBICHHUS B MPHUPOJEC: MPUMEPHI JABIKCHHUS C PA3IMYHBIMH CKOPOCTSIMH B JKMBOH H
HEXHUBOH TpHpOJE, NCHCTBUE CHUIIBI TPEHHsI B MPHUPOAEC W TEXHHKE, BIMSHHUE aTMOC(EpHOTrO
JIaBJICHUs] Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO, pbIYard B TeJ€ 4YEIOBEKa, IPU 3TOM NEPEBOJUTH
IIPAKTUYECKYIO 33/1a4y B Y4e€OHYIO, BBLACIATH CYLIECTBEHHBbIE CBOMCTBA (IpPU3HAKU) (PU3MUECKUX
SIBJICHHI;

OIMCHIBATh U3YYCHHbIE CBOMCTBA T€l M (PU3MUECKHUE SIBICHUS, HCIIONb3YsI (PU3NUECKUE BEINUMHBI
(Macca, 00bEM, INIOTHOCTD BEILECTBA, BPEMsl, ITyTh, CKOPOCTh, CPENIHSAS CKOPOCTb, CUJIa YIPYTOCTH,
CWJIa TSDKECTH, BeC Teja, CHJa TpeHHs, JAaBieHue (TBEPIOTrO Tejia, >KUIKOCTH, Tasa),
BBITAJIKMBAIONIAsl CHUJIa, MEXaHW4eckass pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOX(QPHUIMEHT TOJIE3HOTO JEHCTBUS MEXaHM3MOB, KHHETHUYECKAsl ¥ MOTCHIIMAIbHAS SHEPTHs), IPU
OTIMCaHWUHU MPABUIIBHO TPAKTOBATH (DU3WUYECKHIA CMBICI UCIIOIB3YEMbIX BEIMYMH, UX 0003HAUYCHUS U
eIMHUIBl (U3NYECKUX BEIUYMH, HAXOOUTh (DOPMyJbl, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO
BEIMYUHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH Tpa(UKH HM3Y4YEHHBIX 3aBUCHUMOCTEH (uznueckux
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJl, GU3NUECKUE SIBICHUS U MPOLECCHI, UCIOIb3Ys MpaBUiia CI0XKEHUS
cun (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH ApxuMesna, MpaBUJIO PaBHOBECHS
ppiuara (6510Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOH 3HEpPruu, mpu
3TOM J]aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;
OOBSICHATH (PM3NYECKHE SBJICHUS, TTPOIIECCHI M CBOICTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYyaIlUi
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CICICTBEHHBIE CBS3U, CTPOMUTH
00bsICHEeHUE U3 1—2 JOrMYEeCKUX IIAroB ¢ MCIOIb30BaHUEM 1—2 M3y4eHHBIX CBOMCTBA (pU3MUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTb pacy€THble 3a7aud B 1-2 neicTBUS, MCHONB3YsA 3aKOHbI M (HOPMYJIbI, CBS3BIBAIOIINE
¢u3nyecKkre BEIMYMHBI: Ha OCHOBE aHA/IW3a YCJIOBHS 3a/ladd 3alKChiBaTh KPaTKOE YCIIOBHE,
MOJICTABIIATh (PU3MUYECKHE BEIWYWHBI B ()OPMYIBI M TPOBOJUTH PACUYETHI, HAXOIUTH CIPABOYHBIE



JaHHbIEe, HEOOXOIMMBIE ISl PEIICHUS 33/1a4, OIICHUBATh PEATMCTHYHOCTD OTY4eHHON (PU3NIECKON
BCIIMYHHDBI;

pacrio3sHaBaTb Hp06HeMLI, KOTOPBIC MOXHO PpCHINTh HOpU IMIOMOIIU (1)I/I3I/I‘ICCKI/IX METOOAOB, B
OIMMUMCAHUHN HUCCIICAOBAHUA BBIACIATL IMPOBCPACMOC IMPCAIIOJIOKCHUC (FI/IHOTG?:Y), pas3iniate U
MHTEPIPETHUPOBATh [TOJIyYEHHbII Pe3ysIbTaT, HAXOAUTh OIINOKHU B XOZ€E OIBITA, IPOBOAUTEH BHIBOJIbI
II0 €ro pe3yJibTaTaM;

IIPOBOJUTH OMNbBITHl 10 HAOMIOACHHIO (DU3UYECKUX SIBICHUMM WM (U3NYECKUX CBOMCTB Te:
(bopMynMpOBaTh TMPOBEPSEMBbIE IPEANOJIOKEHHs, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOIO
000pyI0BaHUs, 3aMMCHIBATH X0/ ONBITa U (POPMYIMPOBATH BBHIBOJIBL;

BBITOJIHATH NPSMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMa, CHUIIBI i TEMIIEpaTyphl
C HCIIOJIb30BAaHHEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMHCHIBATH IMOKA3aHHUs MPHUOOPOB C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPELIHOCTH U3MEPEHMI;

IPOBOJUTH HCCIEJ0BaHHE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JpYyroil c¢
HCIOJIb30BAHUEM MPSIMbBIX M3MEPEHUH (3aBUCMMOCTH IYTH PaBHOMEPHO IBMIKYILIETOCs Tejla OT
BPEMEHHU JBWKEHMs Tejla, CWIbl TPEHHUs CKOJIBKEHHMS OT Beca Tejla, KadyecTBa 00paboTKu
MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUsS OT IUIOIAAM CONPUKOCHOBEHUS TeJN, CHUJIbI
YIOPYTOCTH OT YIJIMHEHUS IPYKUHBI, BHITAJIKUBAIOLIEH CUiIbl OT 00bEMa MOrpyKEHHOM YacTH Tela
1 OT IINIOTHOCTHU XHUIAKOCTH, €€ HE3aBHCHUMOCTH OT IIIOTHOCTH T€JIa, OT I‘JIY6I/IHI)I, Ha KOTOPYIO
MOTPY’KEHO TEIl0, YCJIOBH TUIaBaHUS TEJ, YCIOBUN paBHOBECHS pbluara U OJOKOB, y4acTBOBATh B
IUTAHUPOBAHUM y4e€OHOTO MCCIIEJOBaHMsI, COOMpPATh YCTAaHOBKY M BBINOJHATH W3MEpPEHUs, CIeays
IPE/UIOKEHHOMY IUIaHy, (UKCHpPOBaTh pe3yiabTaThl IMOJTYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX
BEIMYMH B BUJAE HNPEUIOKEHHBIX TaOMMI W TpadUKOB, NMPOBOAUTH BBIBOJABI IO pE3yJbTaTaM
HCCIIEI0BaHMS;

MIPOBOJIUTh KOCBEHHBIE H3MEpPEHMs (U3NYECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA JKUAKOCTH U
TBEPJIOTO Tena, CHJIA TPEHUsS CKOJBXKEHUsS, JMAaBJICHHE BO3JyXa, BbITAJIKUBAIOIAs CHJIA,
NecTByIOIas Ha MOTPYKEHHOE B JKUIKOCTb TENO, KOA()PUIMEHT MOJIE3HOro JAEHCTBUS MPOCTHIX
MEXaHU3MOB), CJEIys MPEeAJ0KEHHOM MHCTPYKLUMU: IpPH BBINOJHEHUH H3MEpPEHUN CcoOuparh
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUEC HCKOMOM BCJIMYHHBI;

co0JIroAaTh MpaBuiia TEXHUKK 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;

UMETh IMpeJICTaBlIeHHEe O MNPUHLUIAX JeHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JMUHAMOMETpP, COOOLIAloIIMecs] COCyAbl, OapoMeTp, pblyar, MOJIBMXKHBIM U
HETOJBM)KHBINA OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
HUCIIOJB30BaHUEM HX OIIHMCAaHUA (B TOM 4YHCJIC. IIOAIHUITHUKH, YCTPOﬁCTBO BOOOIIpOBOAA,
THJIPABINYECKUI TIPECC, MAaHOMETP, BBICOTOMED, TIOPITHEBON HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBJICHHUI U HEOOXOAUMbIE (U3NYECKNE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJIUTh TMpPHUMEPHl (HAXOIUTh HH(MOPMALKIO O TMPUMEPAX) MPAKTHUYECKOIO HCIIOIb30BAHMUS
¢u3NYecKUX 3HAHUN B MOBCETHEBHON KM3HM JUIs oOecrieueHus: Oe30MacHOCTH MPH OOpaIleHUH C
npubopaMu M TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/0pOBbSI U COOJIOJEHUS HOPM
9KOJIOTMYECKOr0 NOBEAEHUS B OKpYXKaIOLIeh cperie;

OCYILIECTBIATH OTOOP MCTOYHMKOB HH(popManuu B MHTepHETEe B COOTBETCTBUHM C 3aJlaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HWMEIOIIMXCS 3HAHUH M TYyTEM CpPaBHEHUS Pa3TUYHBIX



MCTOYHHUKOB BBIIENIATh WH(POPMALIMIO, KOTOpas SIBISAETCS NPOTHBOPEYMBOW HWIIM MOXKET OBITh
HEJI0CTOBEPHOI;

WCTOJb30BaTh NpPU  BBHINOJHEHUM YYEOHBIX 3aJaHU  HAayYHO-TIOMYJSPHYIO  JIUTEpaTypy
(bu3MIEeCKOTO CoJepKaHus, CIPAaBOYHbIE MaTepUAIIbl, pecypchl ceTu HTepHeT, BIaAeTh MpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 HMCTOYHUKOB
uH(pOpMaLlUK, B TOM YHCIE MyOJIUYHO MPOBOIUTH KpaTKUE COOOIIEHHUS O pe3ysibTaTaX MPOEKTOB
WM Y4eOHBIX UCCIIEJIOBAHHM, TPU TOM I'PaMOTHO MCIIOJIb30BaTh U3YUYEHHBIN MOHATUITHBIN anmnapat
Kypca (pU3UKH, COMPOBOXK/IATH BHICTYIUICHHUE ITPE3CHTALINEH;

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHHM pacrpenenirth 00s3aHHOCTH B TPYIIE B
COOTBETCTBHUH C TIOCTABIIEHHBIMH 33/1a4aMH, CJICIUTH 3 BHIIIOJHEHUEM IIJIaHA ACUCTBUI, OLIEHUBATD
COOCTBEHHBIN BKJIAJ B ACSATEIBHOCTh TPYIIBI, BRICTPAaNBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
YUUTHIBasi MHEHUE OKPYKAIOIIHX.

153.6.4.2. IIpenmeTHBIE pe3yibTaThl OCBOCHHSI MPOrpaMMbI MO (pu3uKe K KOHIy OOy4deHHs B 8
KJ1acce:

[IpenMeTrHbie pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
o0yJaromuxcs yMEeHUI:

WCIOJIB30BATh TOHATHSA: Macca M pa3Mepbl MOJIEKYIN, TEIJIOBOE ABIIKEHHE aTOMOB M MOJICKYI,
arperaTHble COCTOSHHSI BEIECTBA, KPHUCTALUIMYECKWE M aMOp(HBIC Teia, HACHILEHHBIH |
HEHACBHIIIEHHBII Tap, BIAXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOU
JBUTATEIb, JJEMEHTApPHBIA JIEKTPUUYECKUHM 3apsl, JJIEKTPUUYECKOEe TI0Je, MPOBOJAHUKH U
TUDIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TIOJIE;

pasnuuath SBJICHHS (TEIUIOBOE PACIIMPEHHE U CKaTue, Tervionepenada, TEIUIOBOE pPaBHOBECHE,
CMauvBaHUe, KAaNMWULIPHbIE SBJICHHs, HCIApeHUe, KOHJAEHCAIUs, IUIaBICHUE, KPUCTAJUTH3AIUs
(oTBepAeBaHME), KHIIEHHE, TeIulonepenadya (TEMJIONPOBOJHOCTh, KOHBEKLHUS, H3IIydeHHeE),
QNIEKTpHU3AIMS TeJ, B3aUMOJICHCTBHE 3aps]OB, JEHCTBHS DIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOJICHCTBHE MAarHWTOB, JEHCTBME MAarHUTHOTO TOJS HAa MPOBOJHHK C TOKOM,
AJIEKTPOMArHUTHAsT WHAYKIHS) 10 OMHCAHWIO MX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;

pacrio3HaBaTh MPOSIBICHUE U3YyYEHHBIX (PU3NYECKUX SIBICHUHM B OKpY)KaIOLeM MUpPE, B TOM UYHUCIIE
(bu3nueckre SBIEHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHXKEHUE U KAMUIUISIPHBIE SIBICHUS B IPUPOJIE,
KpHUCTaJUIBl B pHpoJie, u3inydenue ConHua, 3aMep3aHue BoJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHue
pOCBl, TyMaHa, HWHEs, CHEra, JJICKTpPHYECKHE SBJIECHUS B arMocdepe, 3JIEKTPUUYECTBO >KHUBBIX
OpPTaHU3MOB, MarHUTHOE TOJie 3eMJIH, Apei] TONIOCOB, pPOJIb MAarHUTHOTO MOJS JJISl KM3HH Ha
3emJie, MOJISIPHOE CUSHUE, TIPH STOM MEPEBOJIUTH MPAKTHYECKYIO 33/a4y B Y4eOHYIO, BBIACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUI;

OIIMCHIBATh U3YYCHHBIE CBOMCTBA TeN M (PU3MUECKHUE SIBICHUS, HCIIONB3Ys (PU3NIECKUE BEINIHHEI
(TemnepaTypa, BHYTPEHHSS SHEpIus, KOJIMYECTBO TEIUIOTHI, y/AelIbHAs TEIUIOEMKOCTH BEIIECTBa,
ylenbHas TeIJoTa IUIaBleHus, yAelbHas TEIIoTa Mapoodpa3oBaHus, yIAeNbHAs TEIIOTa CTOPaHUs
TOIJIMBA, KOA()(UIMEHT IOJNE3HOTO JeHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXXHOCTh
BO3/yXa, OJJIEKTPUUYECKUH 3apsAl, cuUja TOKa, DJIEKTPUYECKOE HampspDKeHUE, COMPOTHUBICHHE
MPOBOJTHUKA, YAETHHOE CONPOTHBIICHUE BEIIECTBA, paboTa W MOIIHOCTH DIIEKTPHYECKOTO TOKa),
MIPHU OMUCAHWU MIPABHIBHO TPAKTOBATh (PU3NIECKUN CMBICI MCIIONB3YEMBIX BEIWYHH, 0003HAYCHUS



U eIUHULBI (U3NYECKUX BEIMYUH, HAXOTUTH (POPMYIIbI, CBS3BIBAIOUIME JAHHYIO (DU3HYECKYIO
BEJIMYMHY C JIPYIMMH BEIMYMHAMHU, CTPOUTH TPaPUKH H3YYCHHBIX 3aBUCHUMOCTEW (HU3MYECKHX
BEJIMYNH;

XapaKkTepu30BaTh CBOWCTBA Tell, (DU3MYECKHE SBJICHUS W MPOLECCHI, HCIONb3Ys OCHOBHBIC
MIOJIOKEHMST MOJIEKYJISIPHO-KHUHETHYECKOW TEOpUU CTPOCHMs BEIECTBA, HMPUHIMII CYNEpPHO3ULIUU
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsa/a, 3akoH OMa 11 ydacTKa LU, 3aKOH
Jxoynsa-JIeHna, 3aKOH COXpaHEHUs DSHEPrud, HpU 3TOM YMETh (OPMYIMPOBATH 3aKOH U
3aIlMCBIBAaTh €M0 MAaTEMAaTHUECKOE BbIPAXKEHUE;

OOBSICHATh (PM3MUECKUE MPOLECCHl W CBOMCTBA Tell, B TOM YHCIE€ M B KOHTEKCTE CUTYyalui
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00bsICHEeHUE U3 1—2 JOrMYECKUX MIAaroB ¢ UCIOIb30BaHUEM |—2 M3YUeHHBIX CBOWCTBA (DU3MUYECKHUX
SBJICHHM, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTb pacy€THble 3a7aud B 2—3 JeMCTBUSA, UCHONb3YsA 3aKOHbI M (HOPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHMS 3aJlaud 3alUChIBaThb KpPATKOE YCJIOBUE,
BBISIBJIATh HEIOCTATOK JIAaHHBIX JUISL pEIIeHUs 3aJayd, BBIOMpAaTh 3aKOHbI M (POPMYIIBL,
HeoOXoAuMBIe JUIsl €€ pEeLIeHHs, MPOBOAUTh pPacy€Tbl M CPABHUBATH IIOJIyYEHHOE 3HAYCHHE
(GU3NIECKOil BETMYNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBarh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METOJIOB, UCTIOIb3Ys
ONMCAaHUE HCCIEAOBAaHUS, BBIIEIATh NPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBATh IMPaBUIBHOCTh
MOpsAJIKA IPOBEICHUS HCCIIEA0BaHNUs, IPOBOIUTDH BbIBOIbI;

IPOBOJIUTh ONBITBl 10 HAONIOACHHIO (PU3MUECKUX SABJICHUM WIM (PU3MUECKUX CBOMCTB Tel
(KanuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3yXa OT €ro o0b&éMa, TeMuepaTypbl, CKOPOCTH
Ipolecca OCThIBAHMS W HAarpeBaHus NpPU H3IYyYEHUH OT LBETa M3JIydaroule (Ioriomaromnei)
MIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYPHI JKUIKOCTH U IUIOMAAHN €€ IIOBEPXHOCTH,
NEKTPU3aLMs TEJI W B3aMMOJICHCTBHE JIIEKTPUYECKUX 3apsiioB, B3aUMOJIEHCTBHE IMOCTOSIHHBIX
MarHMTOB, BU3YyalU3alisi MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHMWTOB, IEHCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSHHOIO
TOKa): (OpMYJIHpPOBaTh NMPOBEPSEMbIE MPENIOIOKEHNS, COOUPATh YCTAHOBKY U3 IMPEAJIOKEHHOTO
000py10BaHus, OMUCKHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObL;

BBITIOJHATD NPSIMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO3/yXa, CHJIBI TOKA,
HanpsDKeHHUs C MCIOJIb30BAaHMEM AaHAJIOrOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH HCCIIEJOBAaHHE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JIpyroil ¢
HCIOJIb30BaHUEM MPSMBIX W3MEpPEHUll (3aBUCUMOCTb COIPOTUBIICHHS MPOBOJHUKA OT €r0 JJIUHBI,
IUIOLIA/IA TIOTIEPEYHOT0 CEYEHUSI U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA IPOBOJHUKA, CUJIBI TOKA,
UYIIEro Yepe3 MPOBOJIHUK, OT HAIPSDKEHUS! Ha MMPOBOJHUKE, UCCIIEOBAHHE MOCIEI0BATEIbHOTO U
MapajuieIbHOTO COEIUHEHUH MPOBOJHUKOB): MJIAHUPOBATh UCCIIEIOBAHUE, COOUpATh YCTAaHOBKY U
BBINOJIHATE M3MEpPEHUs, CleAys NPeJIOKEHHOMY IJIaHy, (PUKCHPOBATh pe3yJbTaThl MOJYy4YE€HHON
3aBHCUMOCTH B BHJIE TaOIUI] U TpaUKOB, IPOBOIUTH BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0OBAHUS;
MIPOBOJIUTh KOCBEHHBIE M3MEpEHHs (PU3MuecKHX BeauuuH (yAenabHas TEIIOEMKOCTh BEIECTBa,
COIIPOTHBJIEHUE TPOBOAHMKA, pPabOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKAa): IUIAHUPOBATH
U3MepeHus, coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeAys NpPeUIOKEHHOW HHCTPYKIMH, U
BBIUUCIISTH 3HAUEHNE BEIUUNHBI,



co0Jr0IaTh MpaBuiIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0OBAHUEM;
XapaKTepU30BaTh TMPHHIUIBI JCUCTBHS HM3YyYCHHBIX NPUOOPOB U TEXHHYECKHX YCTPOWCTB C
MCTOJIb30BAHUEM HMX OIHUCAHUA (B TOM YHMCIE: CHCTEMa OTOIICHHS JJOMOB, THTPOMETp, IapoBas
TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUMK DIEKTPUUECKOM HHEPTUH, 3IIEKTPOOCBETUTEIHHBIC
npuOOphl, HarpeBaTelbHBIC 3JIEKTPONPHOOPH (TPUMEpPHI), AIICKTPUYECKHE IPEIOXPAHHUTEIH,
ANIEKTPOMArHUT, DJIEKTPOJBHUIraTeNb IOCTOSHHOTO TOKAa), WCIONb3ys 3HAHMSA O CBOMCTBax
¢bu3MUeCKHX SBICHUI N HE0OX0AUMBIe (HPU3NUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHUYECKHE YCTPOHCTBa M HM3MEPHTENbHBIE MPHUOOPHI MO CXeMaM M
CXEMAaTHUYHBIM PUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETD, JBUTATEIb
BHYTPEHHEIO CTOpPaHMs, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbI 3JCKTPUYECKHX Lenei ¢
MOCTIeIOBATEIbHBIM M TApAJIICTbHBIM COCMHEHUEM 3JIEMEHTOB, pa3jifyasi yCJIOBHBIE 0003HAYECHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

NPUBOIUTE TPUMEPHl (HAXOAUTh WH(POPMAIMIO O TNPHUMEPax) MPAKTHYECKOTO HCIOIb30BAHHS
(bu3MUECKUX 3HAHUI B IOBCEIHEBHOW JKM3HU JJIsI 00eCedeHns: 0e30IMacHOCTH MpU OOpaIieHH: ¢
npubopaMu M TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3JI0POBbS W COOJIIOJCHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKpYXKAIOLIeH cpesie;

OCYIIECTBISATh MOUCK HH(pOpMarmuu (U3NIECKOTO coaepkaHus B MHTepHeTe, Ha OCHOBE
UMCIOLIMXCS 3HAHUW M MyTEM CPaBHEHUS JOMOJHUTEIILHBIX MCTOYHUKOB BBIICIATH WHPOPMAIIHIO,
KOTOpast SBJSETCS IPOTHBOPEYMBOM HITH MOXKET OBITh HEJIOCTOBEPHOIA;

WCTOJNB30BaTh TpPU  BBINOJHEHHWH YYEOHBIX 33aJaHUi  HAYYHO-TIONMYJSIPHYIO  JIUTEPATypy
(U3MUECKOTO CO/IepKaHMUs, CIIPABOYHBIE MaTEpUaIIbl, pecypchl ceTd MHTepHeT, BiIaaeTs npuéMaMu
KOHCIICKTHPOBAHMS TEKCTa, IpeoOpa3oBaHysi HHPOPMAIMU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/71aBaTh COOCTBEHHBIC NMMCHMEHHBIC M KPAaTKHE YCTHBIE cooOuieHus, obo0mas nadopmanuio u3
HECKOJIBKMX HCTOYHUKOB, B TOM YHCIE ITYOJIMYHO TNPEICTABIATH PE3YNbTaThl MPOSKTHOW WIH
UCCIIeIOBATEIbCKOIN JESITENbHOCTH, TP 3TOM T'PaMOTHO HCIIONb30BAaTh W3YyYCHHBIN TOHATHHHBIN
ammapar Kypca (pHu3MKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAINCH;

MIPU BBHITMIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHUN (DU3NUYECKUX IPOIECCOB PACTPEACISATH
0053aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMHU 33/la4aMH, CJICUTH 32 BBITIOJHEHUEM
TUTaHA JIEHCTBUN M KOPPEKTHPOBATH €r0, OIICHWBATh COOCTBEHHBIN BKIIAJ B JESITEIHHOCTD TPYIIIHL,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, MPOSBIISIS TOTOBHOCTD Pa3peniaTh KOH(QINKTHI.
153.6.4.3. [IpenmeTHble pe3ynibTaThl OCBOEHHS MpOrpamMmbl Mo (U3MKEe K KOHIy o0y4deHus B 9
KJacce:

[IpenmeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTb C(HOPMHUPOBAHHOCTH Y
oOyyaroluxcst yMEHH:

WCTIOJh30BATh MOHATHUS: CHCTEMa OTCYETA, MaTepHajbHas TOYKA, TPAEKTOPHUS, OTHOCHUTEIHLHOCThH
MEXaHUYECKOTO JIBHKEHUS, neopmarus (yrpyras, TUIaCTHIECKas ), TPEHHUE, IEHTPOCTPEMHUTEILHOE
YCKOpEHHE, HEBECOMOCTh U HePETPy3KH, HEHTP TSHKECTH, a0COIIOTHO TBEPIOE TETIO, IEHTP TKECTH
TBEPAOTO Tela, PaBHOBECHE, MEXaHUYECKHE KOJeOaHUsl M BOJHBI, 3BYK, HH(PPa3BYK U yIbTPa3BYK,
JNIEKTPOMAarHUTHBIE BOJIHBI, IIIKaja O3JCKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
IaTbHO30PKOCTh, CIIEKTPHl HMCIYCKaHHMsS M TOIJIOIIeHHs, anbda-, Oera- W ramMMa-u3IydeHus,
W30TOIIBI, SiIEPHAs YHEPTETHKA;

pa3nuyath  SBICHUS ~ (PaBHOMEpPHOE W HEPaBHOMEpPHOE  NPSMOJIMHEHHOE  JBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE ABMKEHUE, CBOOOJHOE TMaJeHUE TeJ, pABHOMEPHOE JIBIDKCHHUE



[0 OKPY)XHOCTH, B3aUMOJCHCTBHE TeJN, PEaKTHUBHOE JBIDKEHHE, KoyieOaTelnbHOEe [BUKCHHE
(3aTyxaroue MW BBIHY)XJICHHbIC KoJeOaHUs), Pe30HAHC, BOJHOBOE JIBWKEHHE, OTPAXKEHHE 3BYKA,
IPSIMOJIMHENHOE pPAclpOCTpaHEHHE, OTPAXKEHHE U IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa)XKCHHUE CBETa, pa3joKeHUE OENoro cBeTa B CIEKTP M CJIOXKEHHUE CIEKTPAIbHBIX LIBETOB,
JUCIIEPCUsl CBETA, ECTECTBCHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOIO CIIEKTpa
U3JIY4YEHHUs) 110 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYEHHBIX (M3UYECKUX SBICHUN B OKpYXarolleM MHUpe (B TOM 4uCIIe
¢dusnveckue SBICHUS B MPUPOJE: MPUIUBBI M OTJIHMBHI, JBMKEHUE MaHeT COJHEYHOW CHCTEMBI,
pPEaKTUBHOE [IBUKEHUE J>KHUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB XMUBOTHBIMH, 3EMIIETPSICEHUE,
celicMU4ecKre BOJHBI, IIyHAMH, X0, IIBETa TeJl, ONTHYECKHUE SBJICHUS B IPUPOAE, OUOIOTHYECKOe
JeUCTBUE BHUAUMOTO, YJIbTPA(pHUOIETOBOTO W PEHTTEHOBCKOTO U3JIyY€HHUH, eCTeCTBEHHBIN
palMOAaKTUBHBIM (OH, KOCMUYECKUE JIy4H, PAIHMOAKTUBHOE H3JIydeHHE HPUPOIHBIX MHHEPAJIOB,
JeUCTBUE PAJUOAKTUBHBIX W3IYy4eHUH Ha OpraHu3M 4eJOBeKa), IpU OSTOM IEPEeBOAMUTH
IIPAKTUYECKYIO 33/1a4y B Y4e€OHYIO, BBLACIATH CYLIECTBEHHBbIE CBOMCTBA (IpPU3HAKU) (PU3MUECKUX
SIBJICHHI;

OIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (PU3MUECKHUE SIBICHUS, HCIIONB3Ys (PU3NIECKUE BEINIHHBI
(cpeaHsii W MIHOBEHHAash CKOpPOCTb Tejla TIpU HEPABHOMEPHOM JBUKEHHH, YCKOpPEHUE,
IepeMeIeHHe, yTh, YIJI0Basi CKOPOCTh, CHUJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOIrO MAaJEeHMs, BEC Tejla, HUMIIYJIbC Teja, HUMILYJIbC CHUJIbl, MEXaHWueckas padbora u
MOILHOCTb, ITOTCHIMAJIBHAS YHEPIUs Tejla, OAHATOrO HaJ IMOBEPXHOCTBHIO 3€MJIM, MOTEHIUAJIbHAS
JHEPrusl CXKATOU IPYKUHBI, KHHETUYECKAs 3HEPIUs, MOJHAs MEXaHWYEeCKas JHEprus, Nepuoi u
4yacToTa KojeOaHHi, 1JI1MHa BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, IIOKa3aTesb
MPEJIOMIICHUS CPeAbl), IPU ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCHOIb3YEMBIX
BEJIMYMH, 00O3HAYEHUS U €IUHMIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIbI, CBSI3bIBAIOIIUE
TaHHYI0 (U3NYECKYI0 BEIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTh TpaduKU H3Yy4YEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIOJIB3YS 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TSATOTEHMSI, IPUHIUI CYNEPHO3UIMH CHUJI, TPUHIIUIT OTHOCUTEIHHOCTU
I'anunest, 3akonsl HplOTOHA, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOHBI OTPAKEHUS U IPEIOMIICHHUS
CBETa, 3aKOHBI COXPAHEHHUs 3apsJ0BOIO M MAacCOBOIO YHCEN IPU AJEPHBIX pPEaKLUsAX, TP 3TOM
(GbopMyIMpOBaThH 3aKOH U 3aIIUCHIBATh €0 MaTEMaTHYECKOE BhIPAKEHHE;

OOBSICHATh (PU3MUECKUE MpPOIECChl M CBOMCTBA Tel, B TOM YHCJIE€ M B KOHTEKCTE CUTYaIHii
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH
00BsicHEHHE U3 2—3 JIOTMYECKUX IIaroB C UCIOJIb30BaHUEM 2—3 M3YyUEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJIIGHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a7auu (OMUparoUIrecs] Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIIOJIb3Yys 3aKOHBI U
(dbopMyIIbl, cBsI3bIBAIONINE (PU3HUECKUE BETUUYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 3a]1a4 3allUCHIBATh
KpaTKo€ YCJOBHE, BBIABIATH HEJOCTAIOIIME WM HU30BITOYHBIC JaHHBIE, BBHIOMpATh 3aKOHBI U
dbopmysbl, HEOOXOIUMBIE Ui pElIeHHs, NMPOBOAMTH Pacu€Thl M OLIEHUBATh PEATMCTUYHOCTD
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh NMPU MOMOIIN (PU3MUECKUX METOJOB, UCIIOJNIb3YS
ONMCaHWE HCCIEOBAHUS, BBIIEIATh MPOBEPSIEMOE MPEANOI0KEHUE, OIEHUBATh NPAaBUIBHOCTh



NOpsAJIKa IPOBEICHUS MCCIEA0BaHUS, IMPOBOAUTH BBIBOJbI, HHTEPIPETUPOBATH PpPE3YJbTAThI
HaOJIIOICHUI U OIIBITOB;

MPOBOJIUTH OMNBITHI IO HAONIONCHHUIO (PHU3MUECKUX SBICHHM WM (PU3HUYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMs] SHEPIUHU, 3aBUCUMOCTb IEepHOja
KosleOaHUH NPYKUHHOI'O MasTHUKA OT MAcChl Ipy3a M KECTKOCTH MPYXHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/bl MajblX KojeOaHWH, NMPSAMOJIMHEHHOE pPAacCHpOCTpaHEHUE CBETa, pa3joXkeHue Oenoro
CBETa B CHEKTp, U3yYCHHE CBOMCTB M300pa’keHMsI B IJIOCKOM 3€pKajie U CBOMCTB M300pa’keHUsI
npeaMera B coOuparomieil JuH3e, HaOJt0IeHUEe CIUIOUIHBIX U JIMHEHUYaThIX CIIEKTPOB M3JIyYeHHMs):
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpYHOBaHMS, OMHCHIBATH XO[
OTIBITA M €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI;

IIPOBOAUTH IPU HEOOXOAMMOCTH CEPUI0 NPSMBIX H3MEPEHMM, OIpeleisisi CpelHee 3HaueHue
U3MEpsieMO BeNMYMHBI ((POKYCHOE pPACCTOSHUE COOMparomel JHMH3bI), OOOCHOBBIBATH BBHIOOP
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IIPOBOJIUTH HCCIIEZIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM MPSIMbIX
U3MEpEeHui (3aBUCHUMOCTb IIYTH OT BPEMEHHU IpPU PAaBHOYCKOPEHHOM JBM)KEHUM O€3 HayallbHOU
CKOpOCTH, Ilepuojia KojebaHUH MaTeMaTH4ecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJia
OTpaXEHUs CBETa OT YIVIa MAaJeHUs M Yrjla MpeJIOMJIEHUs OT YIjla MNaJeHMs): IJIaHUPOBaTh
HCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PUKCHUPOBATH pPE3YJbTaThl IMOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOMMI H TpadUKOB, MPOBOAUTH BBIBOABI TI0
pe3yJibTaTaM HCCIIe0BaHNUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpEHMs (PU3MUYECKHX BEJIMYMH (CpEe/HsAs CKOPOCTh M YCKOpPEHHE Tella
IPU PABHOYCKOPEHHOM JBM)KEHHM, YCKOpPEHHE CBOOOJHOTO HaJeHHs, XKECTKOCTb IPYKUHBI,
KOAY(Q(QUIHUEHT TPEHMs CKOJIbKEHMs, MeXaHHueckas paboTa M MOIIHOCTb, 4YacToTa U MEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOro U MPYKUHHOIO MasTHUKOB, ONTHYECKas cuja coOMparolei JUH3HI,
palMOaKTUBHBIM (DOH): NMIAHMPOBATH U3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITNIOJIHATh U3MEPEHHUs, CIENys MPEAI0KEHHON MHCTPYKLWHU, BBIUUCISATH 3HAUEHUE BEJIMYUHBI U
aHAJIM3UPOBATH MMOJTYYEHHBIE PE3YNbTAThI C YUETOM 3a/1aHHOM MOTPEITHOCTH U3MEPEHU;
co0JroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (QU3NYECKUX MOJIENel: MaTepuanbHas TOuKa,
a0COJIIOTHO TBEP/OE TENIO, TOUEUHBIH MCTOYHHUK CBETA, JIy4, TOHKAas JIMH3a, IUIaHETapHas MOJENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O 5/1pa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
UCIOJIb30BAHUEM HMX OMUCAHMS (B TOM YHCIE: CHUAOMETP, JATUYUKU IOJOKEHMs, PacCTOSHUSA U
YCKOpPEHUS, pPaKeTa, 9X0JI0T, OYKH, IEPUCKOII, (poToanmnapaT, ONTUIECKHE CBETOBO/IbI, CIIEKTPOCKOII,
03UMETp, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O CBOMCTBAX (DU3UYECKUX SIBICHUU W
HeoOxouMble (hHU3NUECKHe 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHblE PUCYHKHM M3YYEHHBIX TEXHHUYECKHX YCTPOMWCTB,
M3MEPUTENBHBIX NMPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU PEIICHUH Y4EOHO-IIPAKTHYECKUX
3aja4, ONTUYECKUE CXEMbI JJIS MOCTPOEHHUs M300paKeHWH B IUIOCKOM 3epKaje M coOuparoleit
JIMH3E;

NPUBOANUTH TPUMEpPHl (HAXOAUTh WH(POPMALMIO O HPUMEpPax) MPAKTHYECKOI'O HCHOIb30BAHUS
(¢u3MYecKrUX 3HAHUN B MOBCEAHEBHOW KU3HU ISl o0ecrieueHrs 0e30MacHOCTU MpH OOpallleHuH ¢



npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/I0pOBbSI W COOJIOACHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKPYXKAIOLIEH cperie;

OCYILIECTBIATh TMOUCK MHpopMmauuu B HHTEepHETE, CaMOCTOSTEIHHO (HOPMYIHPYS MOMCKOBBIH
3alpoc, HAXOJUThb IyTH OINPEAEICHUs IOCTOBEPHOCTH IOJNYYCHHOH HH(POpPMALUU HAa OCHOBE
MMEIOLIUXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

UCIIOJIF30BATH TIPH BHIMOJHEHNUH YUEOHBIX 3aJaHNi HAyYHO-TIOMYJISIPHYIO JINTEpaTypy, CIIPaBOYHBIC
Marepuaibl, pecypcel cetn VIHTepHeT, BnaneTh NpHEMaMHM KOHCIIEKTHPOBAaHHS —TEKCTa,
npeoOpa3zoBaHus HHGOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE HWHGPOpMALUU U3
HECKOJIBKUX  HMCTOYHUKOB,  IYOJMYHO  TPEACTABIATH  pE3yabTaThl  IPOCKTHOH  WIH
HCCIIEA0BATENIBCKON JIEATEIIBHOCTH, IIPA 3TOM T'PaMOTHO HCIIOJIb30BATh M3YYEHHBIN IOHITUMHBINA
anmapaT M3y4aeMoro pasjena (HU3MKH M CONPOBOXIATh BBICTYIJICHHE Npe3eHTalueil ¢ y4éTtom
0COOCHHOCTEH ayAUTOPHH O0YJaIOIINXCS.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HammenoBanue KonunuecTBo 4acos
OnexTpoHHbIe (IUPOBLIC)
n/ | pasgenoB U TeM | Beer | Kontponsmsl | ITpakTudecku
o0pa3oBaTenbHbIE PECYPCHI
II | HpOrpaMMel 0 € padoThI € padoThI
Paznen 1. dusuka u e€ posib B MO3HAHUU OKPYKAIOIIETO MUPa
Dusika - HAVKA O bubnuoreka [HOK
1.1 yX 2 https://m.edsoo.ru/7f41619
npupojie
4
DusHIeCKIe bubnmmoteka [HOK
1.2 2 1 https://m.edsoo.ru/7f41619
BEJTMUMHBI
4
EcrecTtBeHHOHAaYUYHBI bubmioreia HOK
13|, i 2 1 https://m.edsoo.ru/7f41619
i METOJI TO3HAHUS 4
Wroro mo pazneny 6
Pa3nen 2. [lepBoHauanbHbIe CBEJCHHS O CTPOCHHUH BEIIECTBA
bubnnoreka [HOK
2.1 | CtpoeHue BemecTBa 1 https://m.edso0.ru/7f41619
4
JBr>xenue u bubnuoteka [HOK
2.2 | B3auMoieiicTBHE 2 1 https://m.edsoo.ru/7f41619
YaCTHUI[ BENIECTBA 4
AFDeraTHEL bubnmoreka HOK
23| P 2 https://m.eds00.ru/7f41619
COCTOSTHUSI BEIIIeCTBA 4
Hroro no paszneny 5



https://m.edsoo.ru/7f416194
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Paznen 3. JIBwkeHue u B3aUMOACHCTBUE TEI

MexaHudeckoe bubmorexa HOK
3.1 3 https://m.edsoo.ru/7f41619
JIBUKCHHE
4
7 I \acea bubnuoreka [HOK
3.2 P, | 4 1 https://m.edsoo0.ru/7f41619
IUIOTHOCTD
4
bubnuoreka LHOK
3.3 | Cuna. Bugsl cun 14 2 https://m.edso0.ru/7f41619
4
Hroro mo pazaeny 21
Paznen 4. JlaBnenue TBEPABIX TEJ, )KUJIKOCTEH U Ta30B
.10
ranans v buGmorera  LOK
4.1 |1 pA 3 https://m.edsoo.ru/7f41619
TEJIaMH, KUIKOCTSIMH 4
U Ta3aMu
bubnnoreka HOK
4.2 | JlaBiieHue XUAKOCTH | 5 https://m.edso0.ru/7f41619
4
Armocteproe bubnuoreka HOK
4.3 P 6 https://m.edsoo.ru/7f41619
JIaBJICHUE
4
feHCTBH:a ;KHHKOCIE bubnnoreka [HOK
4.4 B} > 7 3 https://m.edso0.ru/7f41619
NOTPYXKEHHOE B HHX 4
TEIO
Hroro no paszneny 21
Pa3nen 5. PaboTa u MOImHOCTb. DHEprust
bubnuoreka HOK
5.1 | PaboTa 1 MOIIHOCTb 3 1 https://m.edso0.ru/7f41619
4
bubnuoreka HOK
5.2 | IIpocTble MEXaHU3MBI | 5 1 https://m.edso0.ru/7f41619
4
Mexammaeckas bubnuoreka [HOK
5.3 © e 4 1 https://m.edsoo.ru/7f41619
DHEPrus
4
Hroro no paszneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO | 68 12



https://m.edsoo.ru/7f416194
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YACOB
I[TPOTPAMME

10




8 KIIACC

Ne | HaumenoBanue

KommuectBo gyacos

DOnekTpoHHBIE (1U(POBBIC)
n/ | paspenoB U TeM | Beer | Kontponbusl | IlpakTudecku
o0pazoBaTeIbHBIE PECYPChI
I | IpOrpamMMbl 0 € paboThI € paboThI
Paznen 1. TemioBble siBneHus
Crpoctite " bubnuoTeka HOK
1.1 P . 7 https://m.edsoo.ru/7f4181c
CBOICTBa BEIIECTBA e
el tonue bubnuoreka LHOK
1.2 21 1 5 https://m.edsoo.ru/7f4181c
MIPOLIECCHI e
Hroro o pasneny 28
Paznen 2. DnexTpuyeckue U MarHUTHBIC SIBJICHUS
DNeKTpuYEeCcKue
3apsibl. bubnuoreka LHOK
2.1 | BapsokeHHble  Tema | 7 1 https://m.edsoo.ru/7f4181c
1 ux e
B3aUMOJICHICTBHE
IlocTosHHBIN bubnuoreka HOK
2.2 | DIEKTPHYCCKHIA 20 1 7 https://m.edsoo.ru/7f4181c
TOK e
I PR bubnuoreka HOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181c
SIBIICHUS
e
DJIEKTpOMarHuTHa bubmmorexa LOK
2.4 P 4 https://m.edsoo.ru/7f4181c
S MHYKITAS e
Hroro 1o pasneny 37
Pe3epBHOE Bpems 3
OBILEE
KOJIMYECTBO
68 3 14.5
YACOB 1o
[TPOTPAMME
9 KJIIACC
Ne | HaumeHnoBaHue KomnnuaectBo yacos
OnekTpoHHbIE (LUPPOBBIC)
n/ | pasgenoB u  TeM | Beer | Kontpombrbl | [IpakTnueckn
o0Opa3oBaTeNbHbIE PECYPChHI
I | MpOTpamMMBbl 0 € paboThI € paboThI
Pa3nen 1. Mexanudueckue ABJICHUS
11 MexaHu4deckoe 10 1 bubnuoreka LHOK
" | ABUKeHUE u https://m.edsoo.ru/7f41ada



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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CIIOCOOBI ero 6

OIMCaHMS

BzaumoneiicTBue bubnmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41ada

Tel

6

3aKOHBI bubnuoreka LIOK
1.3 10 3 https://m.edsoo.ru/7f41ada

COXpaHCHHSI 6
Uroro no pazgeny 40

Pasznen 2. Mexannueckue KoJIE0aHUSA U BOJTHBI

MexaHuueckue Bubmuorexa OK
2.1 7 3 https://m.edsoo.ru/7f41ada
KoJIcOaHH 6
MexaHnueckue bubnmnorexa OK
2.2 8 1 3 https://m.edsoo.ru/7f41ada
BOJIHBI. 3BYK 6
Wroro no pazaeny 15

Paznen 3. DnekrpoMaruut

HOC I10JIC 1 SJICKTPOMAIHUTHBIC BOJIHBI

DNEeKTPOMarHuTHO EuGmorexa 10K
31° Houe "l 2 https://m.edsoo.ru/7f41ada
OJICKTPOMArHMTHBLIC 6
BOJIHBI
Hroro 1o pasneny 6

Pa3nen 4. CBeTOBBIE ABIEHUS

3aKoHBI bubnuoteka HOK
4.1 | pactipoctpanenust | 6 2 https://m.edsoo.ru/7f41ada
cBeTa 6
JInH3BI u bubmmorexa HOK
4.2 | onTuyeckue 6 3 https://m.edsoo.ru/7f41ada
puOOpHI 6
Paznoxenue bubmmorexa HOK
4.3 | 6emoro cBeta B | 3 2 https://m.edsoo.ru/7f41ada
CTIEKTp 6
Hroro no paszneny 15

Pasnen 5. KBa"HTOBEIE ABIICHUA

Hcnyckanune u bubnuoreka HOK
5.1 | mormomenue cBera | 4 1 https://m.edsoo.ru/7f41ada
aTOMOM 6
Crpocrue bubmmoreka IHOK
5.2 6 1 https://m.edsoo.ru/7f41ada
aTOMHOTO si/Ipa 6
5.3 | SlnepHble peakiun | 7 1 1 bubnuotexa HOK
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https://m.edsoo.ru/7f41ada
6

Hroro no pazgeny

17

Paznen 6. [loBTopuTensHO

-00001IAIIHA MOTYJTb

IToBTOpEeHUE
000011eHne

n

6.1 | comepkaHust Kypca

(11716370297 SC V')
KJ1acc

7-9

bubnmoreka LHOK
https://m.edsoo.ru/7f41ada
6

Uroro no pazgeny

OBLLEE
KOJIMYECTBO
YACOB
[IPOTPAMME

1o

102 3

27
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