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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMa mo (Qu3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBJICHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOW Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOi paboueld mporpamMmbl BocnuTanus W KoHIENIMHM TpernojaBaHus y4eOHOTO
npeaMera «PusukKay.

Copepxanue  mporpamMmbl 1o  ¢u3MKe  HampaBieHO  Ha  (opMHpoBaHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCsd W OpraHu3alMi0 M3y4deHHs (QHU3UKU Ha
JESITEIIBHOCTHOW OCHOBE. B mporpamMMe mo (Qu3uWKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmuzauuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTEeCTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.

[Tporpamma 1o (u3KMKe ycTaHABIMBAET paclpeseiieHHe yu4eOHOTro Marepuana Mo rojam
o0ydeHust (1o Kjiaccam), NpeajgaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCp)KaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ UENbI0 OKa3aHUsI METOJMYECKONW MTOMOIIH YUYUTEITIO
B CO3/IaHUU paboyell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

®u3rKa ABIAETCS CUCTEMOOOPA3YIONINM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueli, actpoHoMuer U (uznyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPENOCTaBIseT HamOoliee sSCHBbIE OO0pa3Ibl MPUMEHEHHS HAy4YHOTO METOJa
MO3HAHMS, TO €CTh CIIOCcO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna W3 rMaBHBIX 3a1a4 (pusmveckoro oOpa3oBaHUs B CTPYKType o0iiero oOpa3zoBaHUs
COCTOUT B (OPMHUPOBAHWU €CTECTBEHHOHAYYHOM TpaMOTHOCTH W HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

Wzydyenne ¢usmkn Ha 0a30BOM YpOBHE TMpENIoyiaraeT OBJAJICHHE CIEIYIOIINMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

L4 HAay4YHO 00BACHATH SABJICHUA,
L OLICHUBATh U IOHUMATh 0COOCHHOCTU HAaY4YHOI'O UCCJICAOBAHUAA,
° HHTCPNPECTUPOBATL OJAHHBIC W HCIIOJL30BAaTb HAYYHBIC OOKa3aTCIbCTBA IJId

MIOJIyYEHUS BBIBOJIOB.

[lenu wm3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs ONpEAETCHbI B
Konuenmuu npenoaasanust yueobHoro npeamera «®dusuka» B 00pa3oBaTEIbHBIX OPraHU3ALMSIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHbIE 00I111€00pa30BaTENbHBIE MPOrPaAMMBL,
yrBepxkaA€HHON pemenneM Komernn MununcrepctBa npocsemienust Poccuniickoit denepannn
(mpotokon ot 3 nexadbps 2019 r. Ne [IK48H).

Henu n3yyenus puanku:

o npuoOpeTeHne HHTEepeca M CTpeMIIeHUsT OOydaloIuxcsi K HayyHOMY H3YYEHHUIO
IIPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

o pa3BUTHE TMIPEJCTaBICHU O HAyyHOM METO/A€ IO03HaHUusi U (HOopMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBJICHUSIM;

o dbopMupOBaHHE HAyYHOTO MHMPOBO33PEHHUS Kak pe3yJbTaTa H3yuYeHUsS OCHOB
CTPOEHUS MaTepUu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;



. dopmupoBaHHe TpPEACTaBICHUH O poid (U3MKM JUISL  Pa3BUTUS  APYTHX
€CTECTBCHHBIX HAayK, TEXHUKH U TEXHOJIOTU;

o pasBUTHE MPEICTaBIEHUN O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NeSTEeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, MOArOTOBKA K JajbHEHIIEMy OOY4YEHUIO B 3TOM
HallpaBJICHUU.

JlocTikeHne STUX Leleld mporpaMMbl 1O (UM3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus 00ecIeunBaeTCsl PEICHUEM CIISAYIOLINX 3aa4:

. IpUOOpETEHNE 3HAHUI O JUCKPETHOM CTPOEHMM BEILECTBA, O MEXAHWYECKUX,
TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHHUH ONUCHIBATH U OOBACHATH (PU3MUECKUE SIBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

o OCBOEHHE METOJOB DPEIIEHUS IMPOCTEHIIMX PAcUETHBIX 3aJa4 C MCIIOJIb30BAHUEM
bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

o pa3sBUTHE YyMEHUH HaAOIIOAaTh NPUPOAHBIE SIBICHUS M BBIIOJHATH  OIBITH,
nabopaTopHble  pabOTBl M HKCIEPUMEHTAIbHBIE  HCCIEAOBAHUS C  HCIIOJIb30BAaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

o OocBOeHME NpPUEMOB palboThl ¢ MHpopManuel (HU3NIECKOTr0 COAEpKaHMs, BKIIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHUSIX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHMBAHUE
nHpopmanuu;

o 3HAKOMCTBO CO cdepamu Mpo(HecCHOHATLHON eATCIIBHOCTH, CBS3aHHBIMU C
(GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSAMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSX (H3MUYCCKOM
HAYKH.

Ha usyuyenue ¢usuku (6a30BbIil YpOBEHb) Ha YPOBHE OCHOBHOI'O 00IIET0 0Opa3oBaHUs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeeIO).

[Tpennaraemslii B mporpaMme o pu3nKe nepedeHb J1abopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, Y4WUTENb JIelaeT BBIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPa.

®usuka — Hayka O npupoge. SAsnenus npupoasl. PU3NUECKHUE SBICHUS: MEXaHUUYECKUE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mepenue ¢usznueckux BeauuuH. DPusznyeckue MpUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u gpyrue ecrecTBEHHBbIE HayKd M3y4daloT Npupony. EcTecTBeHHOHAay4 HBIH
METOJ TMO3HaHMA: HAOIIOJEHHE, IMOCTAaHOBKA HAYYHOIO BOIPOCA, BBIIBHKEHHE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro spieHus. Omnucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1.  MexaHuuyeckue, TEIJIOBbIE, dJEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2.  ®usnueckue NpudOPHI U MPOIeIypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U HU(PPOBHIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

1.  OmpenencHue EHBI JSICHUS KAl H3MEPHUTEIHLHOTO MPUOOPA.

2. H3mepeHue pacCTOSTHUM.

3. N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.

4.  OmpexeneHue pa3MepoB MajbIX TEJ.

5. H3mepenue TtemmepaTypbl MpH TOMOIIM KHUAKOCTHOTO TEPMOMETpa M JaTYUKA
TEMIIepaTyphl.

6. HpOBeI[eHI/Ie HCCIICAOBAHUA II0 ITPOBCPKEC TI'HIIOTC3bI: NAJIbHOCTbH nonéra Hapuka,
MYIHECHHOI'O TOPU30HTAJIBHO, TEM 60J'II>III€, yeM OOJIbIIE BLICOTA ITyCKa.

Pa3nea 2. [leppoHavyaabHbIe CBEACHHS O CTPOCHHH BeleCTBA.

CTpoeHue BemIecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. OIMBITH, JOKa3bIBAIOIIHE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue dactuil BemiecTBa. CBS3b CKOPOCTH JIBIDKCHHSI YacTHI[ C TeMIEpaTypoi.
bpoynoBckoe nBuxenue, auddysus. BzanmonelicTBue dYacTHIl BelIeCTBAa: MNPUTSHKEHHE U
OTTaJKUBaHUE.

ArperatHple COCTOSIHMSI ~ BEIIIECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEM H  TBEPABIX
(KpuCTaITMYECKUX) Tel. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUN
BOJIBI.

Hemoncmpavyuu.

1. Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

2.  HabGmonenue auddy3un.

3.  Habmronenue sBICHHM, OOBICHAIOMUXCS MPUTSHKECHHEM WM OTTaJIKMBAHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopnwvie padbomot u onvimul.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C Ucmonb30oBaHueM (GoTorpaduii).

2. OnpIThl O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITBI IO OOHAPYKEHUIO IEUCTBHS CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS.



Pa3nen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.

Mexanuueckoe JBHKEHUE. PaBHOMepHOE U HepaBHOMEpHOe JABM)KEHHE. (CKOpOCTb.
Cpenssisi CKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUU. Pacy€r myTu U BpeMEeHU IBUKEHUS.

SBneHue wuHepuMM. 3aKOH HMHEpLUM. B3auMoIeiCTBHE Tel Kak INPUYMHA W3MEHEHUS
CKOPOCTH IBMXK€HHUS Tel. Macca kak mMepa mHepTHOCTH Tena. IlnorHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak XxapakTepucTHka B3auMmonelcTBusa Tes. Cuna ynpyroctd M 3akoH [yka.
W3mepeHue cuiibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuwia Tspkectu. Cuia
TSDKECTH Ha Jpyrux IuiaHerax. Bec rtema. HeBecomocTs. CiiojkeHue CHII, HallpaBJICHHBIX I10
onHO# npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHU4ecKoro ABMKEHMs Tela.

N3mepenne CKkopoCTH NPSIMOJIMHEWUHOTO IBUKEHHS.
Habumronenue siBjaeHUs] UHEPIUH.

HaOnronenue u3MeHeHus: CKOpOCTH IIPU B3aUMOJICHCTBUN Tell.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIl.

A

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSMOH.

Jlabopamopuusie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMXKEHMs (IIapHKa B JKUAKOCTH, MOJENU
3JIEKTPUUECKOr0 aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue cpeqHeil CKOPOCTH CKOJBKEHUS OpycKa WM MIapHKa MO HAaKJIOHHOW
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPLOTO TeENA.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTshKeHus (aedopManum) npyx HuHbI OT
MIPUIIOKEHHOM CHJIBI.

5. OnsbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja 1
XapakTepa COIPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIIIEHUS M YBEIMYCHUs AaBiieHus. [laBneHne raza. 3aBUCHMOCTb
JIaBJIEHUs ra3a oT 00béMa, Temmeparypsl. [lepenada naBieHus TBEPABIMU TEJIaMHU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMaTndeckue MammHbl. 3aBUCUMOCTH JABICHHS KHJIKOCTH OT
rnyounsl. ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3eman u atMocdepHoe aaBieHue. [IpUYMHBI CyIIECTBOBAHHS BO3IYIIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro JaBieHUs. 3aBUCHUMOCTb
aTMOC(EpHOTO NaBJICHUS OT BBICOTHI HaJ YpoBHeM Mops. [Ipubopbl mnsi u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBUE )KUKOCTH U Ta3a HA NOTPYKEHHOE B HUX TeNo. BriTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomnaBanue.

Hemoncmpayuu.

1.  3aBUCHMMOCTBH JABJICHMS Ta3a OT TEMIIEpaTypHI.

2 [lepenaua naBieHUs )KUIKOCTHIO U TA30M.

3. CooOuiaromuecst coCyabl.

4 I'mppaBnnueckunii npecc.



5.  IlposBienue nercTBUs aTMOCPEPHOTO TABIICHUS.

6.  3aBUCHMMOCTb BBITAIKHBAIOIIEH CHJIBI OT 00BbEMa NOrpYKEHHOW YacTh Tena H
IUIOTHOCTH YKHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BHITECHEHHOM KMIKOCTH.

8.  VYcnoBue miaBaHMs TeJ: IUIaBaHWE WJIM TOTPY)KEHUE TeJ B 3aBUCHUMOCTH OT

COOTHOUIEHUS IVIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopuvie pabomol u onvimel.

1.  HccnenoBanue 3aBUCHUMOCTH Beca Tejia B BOJI€ OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIOUIEH CHUIIbI, AEUCTBYIOLIEM Ha TeElO, MOTIPYKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIONICH CHJIbI, JCUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI, JEUCTBYIOIIEH
Ha TEJI0 B JKHUJIKOCTH, OT 00BbEMa MOrpyKEHHOM B KHUAKOCTh YacTU Tela U OT IUIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAHUE JIOJKU W OIpEIeIeHHe e€
Ipy30I10ABEMHOCTH.

Paszgea 5. Pa6ora u MOIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 0JIOK, HAKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBeCHS pblyara.
[IpumeHeHre mnpaBuia paBHOBECHsI pblyara K Osoky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuyeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamnienue oiHoro
BHJIa MEXaHUYECKON IHEPTUU B IPYroid. 3aKOH COXPAHEHHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pabOTHI CUJIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHHH Tella TI0
TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue yclaOBHI paBHOBECHS pblyara.

3.  H3amepenue KIIJ[ HakIOHHOM TIOCKOCTH.

4.  H3yuyeHue 3aKOHA COXPAHECHUS MEXAHUYECKOW SHEPTHH.

8 KJIACC

Pa3nen 6. TenioBblie ABJIEHNUA.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJSIPHO-KMHETUYECKON TEOpUN CTPOECHMS BemecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHUYECKOU TEOPHH.

Mopenu TBEpAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammmueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KaoWULApHbIE siBleHUs. TeruoBoe
pacIIMpEeHHe U CKaTue.



Temneparypa. CBsi3b TeMIeparypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHMSI YacCTHI.

Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMs BHYTPEHHEH OSHEpruu: Terionepenada u

coBepieHre padoThl. Bupl Temonepeaayu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyUYCHHUE.
KonndecTtBo TemnoThl. YenbHas TEIUIOEMKOCTh BellecTBA. TeIIOOOMEH U TEIUIOBOE

paBHOBecHe. YpaBHEHHUE TemoBoro Oananca. IlnaBneHue M oTBepAeBaHUE KPHCTANIMUYECKUX

BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanue W KoHJeHcamws. lcnapeHue.
Kunenne. VYnaenbHasg Ttemnora napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHHUSL.

[Tpunmuner  pabotel TerunoBbix asurareneid KIIJ| TemmoBoro asuratens. TeruioBeie
JIBUTATEIIU U 3aILUTa OKPYKAIOLIEH CPEebl.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

el RN e

HabGmronenrne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habnronenue siBeHn CMaYMBaHUS U KaTUJUIAPHBIX SBJICHHM.
HaGroieHre TemoBoro pacimpeHus Tedl.

V3MeHeHre TaBlIeHUs Ta3a MPU H3MEHEHUHN 00bEMa U HArPSBaHUH HITU OXJIAXKICHUH.
[TpaBuia u3MepeHus TeMIepaTypshl.

Bunbl Teruionepenayn.

OxJaxieHre Py COBEPIICHUN PAOOTHI.

HarpeBanue nipu coBepiieHUN paOOThl BHCITHUMU CHIIAMHU.
CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
HabGnronenue KumneHus.

HaGuroieHre mocTOsSTHCTBA TeMITepaTyphl IPH TIIABJICHUH.
Mogenu TeI1oBEIX ABUTATEIIEH.

Jlabopamopnuvie pabomul u onvimol.

o

5.

OnbIThl IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OMBITE IO Ha6JHO)ICHI/IIO TCIIJIOBOI'0 paClIMPCHUS ra3oB, )KI/II[KOCTGI\/’I n TBép)II)IX TEJI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThl, JEMOHCTPHPYIOIIME 3aBUCUMOCTh JaBJIEHHs BO3/AyXa OT €ro obobéma u

Harpe€BaHusd UKW OXJIAXKICHUA.

6.

[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KHIKOCTH B

TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7.

Ha6J'IIO,I[CHI/IC HN3MCHCHUA BHYTpeHHCﬁ OHEPIUU TEJa B PE3YyJIbTATC TCIJIOTIEpEaaun U

paboOTHI BHEITHUX CHIL.

8.
9.

HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.
OnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW IpH TEIJIOOOMEHE ¢

Harpe€TbiM METAJINIMYCCKUM HUJIIUHAPOM.

10.
11.
12.
13.

Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca HCHapeHus.
OrnpenenieHre OTHOCUTENBHON BIIAXKHOCTH BO3yXa.
Ornpenenenne yAeIbHON TEMJIOTHI IUIaBICHUS JIb/IA.



Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexktpuzauus Ten. [[Ba poma aneKTpudeckux 3apsaoB. B3aumopeicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aUMOJAEWUCTBUS 3apsKEHHBIX TEJI OT BEJIUYUHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe nojie. Hanpsok€HHOCTH anekTpudeckoro noss. IIpuHnun cyneprnosunyuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIeMEHTapHbIM 3ieKTpudeckuil 3apsn. CrpoeHue
atoMa. IIpOBOHUKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUUYECKOTrO 3apsa.

ONEKTPUYECKUH TOK. YCIOBUS CYyIIECTBOBAaHUS JJIEKTPUYECKOrO TOKA. McTOuHMKH
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onexkrpuueckas wnenb. Cuwia ToKa. JJEKTpUyYecKoe HampsbkeHue. CoNpOTHUBIIEHUE
IIPOBOJHMKA. YJIEIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MomHOCTh 31€KTpUUECKOro Toka. 3akoH /[xoyns—JleHua. DnekTpuyeckue Lenu
U MOTPeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHpIE MarHuThl. B3auMOIENCTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoOJe€.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 *KU3HU Ha 3emiie. OnbiT Dpcerena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJIS
Ha IIPOBOJHUK C TOKOM. OJEKTPOABHUIaTrelb IIOCTOSHHOrO Toka. Mcnosbp3oBaHue
JJIEKTPOABUIaTENEH B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpiter  ®apanes. SBneHue anekTpomMarHuTHOM  uHAyKuuu. IlpaBuno  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHs] AJIEKTPUYECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMbBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa eKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.
YCTpoUCTBO U JEHCTBUE IIEKTPOCKOIIA.
DneKTpocTaTU4eCcKast UHIYKIIHSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHU€e CUIIOBBIX JIMHUH 2JIEKTPUUECKOTO TIOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.

9.  JleiicTBUS 2IEKTPUUECKOT0 TOKA.

10. DnexTpuyecKuil TOK B )KUJIKOCTH.

11. Ta30Bslii pa3psin.

12.  H3mepeHue cuiibl TOKa aMIEPMETPOM.
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13.  H3mepeHHe 371EKTPUIECKOTO HAMIPSKEHUS BOJIBTMETPOM.

14.  PeocraT u Mara3uH CONPOTUBJICHUM.

15. BsaumogelicTBUE IOCTOSIHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTH Pa3e/ICHUs MOJICOB MarHUTa.
17. MonenvpoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.

18.  OmmwIT Opcrena.

19. MarauTHoe nose Toka. DJIEKTPOMarHurT.

20. leiicTBME MarHUTHOIO MOJISI HA IPOBOJIHUK C TOKOM.

21. DnexTpoaBUTrarTesnb MOCTOSHHOTO TOKA.



22. HccnenoBaHue SBICHUS 3JIEKTPOMArHUTHOM MHTYKITUH.

23.  Omnbitsl @apages.

24.  3aBUCUMOCTbH HAlPaBJIECHUS MHAYKLMOHHOIO TOKA OT YCIOBUN €ro0 BO3HUKHOBEHUS.
25. DnekTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimeol.

OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU COPUKOCHOBEHHH.
HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJIHUKH U JUAJIEKTPUKU.
COopka 1 mpoBepka padOThI JIEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepeHnue u peryinpoBaHue HapsHKEHNUS.

6. HccnenoBaHue 3aBUCHUMOCTM CHJIBI  TOKAa, UAYIIETO 4YEpPE3 PE3UCTOp, OT
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COIIPOTUBJICHUA PE3UCTOPA U HAIIPAXKCHHUA HA PE3UCTOPE.

7.  OneiTel, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb  JJIEKTPHUYECKOTO  CONPOTHBIICHUS
MPOBOJHUKA OT €T0 JUIMHBI, IUIOMIAIX ITOIEPEYHOI0 CEUCHUS U MaTepHaIa.
8.  IlpoBepka mpaBuia CIIOXKEHUS HANPSHKEHUH MPU TOCIETOBATEIHLHOM COCAUHEHUU

JIBYX PE3UCTOPOB.

9.  IIpoBepka mpaBuiia i CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOThI AESKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. Omnpenenenre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

12.  HccnenoBanue 3aBUCUMOCTH CHJIBI TOKQ, UIYIIETO Yepe3 JIaMIIOUKY, OT HAMPSKEHUS
Ha HEW.

13.  Omnpenenenue KIIJ| narpeBatens.

14. VccnenmoBaHne MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSTHHBIX MarHUTOB.

15. H3yyeHwe MarHMUTHOTO TMOJS IOCTOSHHBIX MarHUTOB MPH UX OOBEIUHEHUH U
pa3JesieHuu.

16. UccnenoBanue 1eHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbITHl, AEMOHCTPHUPYIOLINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM
Y MarHUTa OT CHJIbI TOKA U HAIIPaBJIEHHsI TOKA B KaTYIIIKe.

18. H3yueHue AeWCTBUS MarHUTHOTO IOJISl HA IPOBOJIHHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl IJEKTPOIBUTATEIIS.

20. Wsmepenue KIIJI anexTpoaBUrareaIbHON yCTaHOBKH.

21.  OmnbITHl MO MCCIEJOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOW MHJIYKIMU: HCCIIEeOBaHUE
U3MEHEHUH 3HAUeHUs M HapaBJICHUs UHIYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe nBukeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOycKkOpeHHOE TIpsiMONTHHEITHOE aBrKeHne. CBoOoaHoe mageHue. OmbIThI
[Nanunes.

PaBHOMepHOe NBHXKEHHE MO OKpYXHOCTH. Ilepmon u yacrora oOpamienus. JluneiHas u
YIJI0Basi CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.



ITepBoiii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpetuit 3akon Hetorona. [lpunimn
CYNEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CuJia TPEHHUS CKOJbXKEHUS, CUJla TPEHUS
IIOKOsI, JPYTHUE BUBI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMUPHOIO TATOTEHMS. YCKOPEHHE CBOOOJHOrO NaJeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Heecomocts u
HEPErPy3KH.

PaBHOBecue marepuanbHOi Touku. AGCoit0THO TBEPROE Teno. PaBHOBecue TBEPAOro Tea
C 3aKpEIUIEHHOM OChIO BpaieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3meHenne ummynbca. MMmynbe cuiibl. 3aKOH COXpaHEHHsI UMITYJbCa.
PeakTuBHOE NBUXKEHUE.

Mexanunueckass pabora u MomHOCTb. Pabota cun TspkecTH, ynmpyroctu, TpeHus. Cs3b
SHepruu U pabotsl. IloTeHuManbHas SHEpPrusi Tena, MOJHATOrO HaJ IOBEPXHOCTBIO 3EMIIM.
IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1.  HaOmroneHue MEXaHUYECKOIO IBUKEHMS TeJla OTHOCUTEIBHO PAa3HbIX TEJ OTCUETA.

2. CpaBHeHUE IyTel U TPAEKTOPHUI JBUKEHUS OJHOTO M TOIO Y€ TeJa OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOPOCTU U YCKOPEHHUS PSMOJIMHENHOTO JBUKECHUS.

4.  HccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOT'O JIBU)KCHHUS.

5.  HaOumoneHue ABM>KEHUS Tejla IO OKPYKHOCTH.

6. HaOmroneHne MeXaHWYECKUX SBJICHUH, MPOUCXOIALIMX B CHCTEME OTCUYETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHHM OTHOCUTEJIbHO KaOMHETa (U3UKU.

7.  3aBUCHUMOCTb YCKOPEHHS Tejla OT MacChl TeJla U IEHCTBYIOLIEH Ha HETO CUJIBI.

8. HabGmronenue paBeHcTBa CUIT TTPU B3aUMOICHCTBUM TETI.

9.  U3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepemaua ummynbca Npu B3aUMOJEHCTBUH TEIL.

11. IIpeoGpa3oBaHus SHEPTUH MTPHU B3aUMOICHCTBUHU Tell.

12.  CoxpaHeHue UMIyjbca pU HEYIIPYroM B3aUMOJICHCTBUH.

13.  CoxpaHeHue uMIysbca npu abCoNIOTHO YIIPYroM B3aUMOJICHCTBUU.

14. HaOmroneHue peakTUBHOTO JBU)KEHUSI.

15. CoxpaHeHue MEXaHUYECKOH 3HEPTHH MPHU CBOOOIHOM Ha/IeHUH.

16. CoxpaHeHHE MEXaHWYECKOM »HHEpruu TMpu JBWKEHUU Teja TMOoJ JeHCTBUEM
HPYKHUHBIL.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyumpoBaHue TpakTa [Ulsl pa3rOHAa M JAIBHEHIIET0 PaBHOMEPHOTO JIBHYKEHUS
[IapUKa WIH TEIEKKH.

2. OrmpeneneHue cpeHed CKOPOCTH CKOJIbKEHHS Opycka WM JBM)KEHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue yCKOpPEHMs Tela NPU PaBHOYCKOPEHHOM ABM)KEHMM IO HAKJIOHHOM
MJIOCKOCTH.

4.  HWccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHON CKOPOCTH.



5. TlpoBepka THIOTE3bl: €CIAUM TPH PABHOYCKOPECHHOM JBW)XCHHUM 0O€3 HavYaJIbHOU
CKOPOCTH MNYTU OTHOCATCA KaK pPsJg HEYETHBIX YuCeii, TO COOTBCTCTBYIOIIUC IPOMCKYTKU
BPEMCHH OJJUHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJBKEHHS OT CHJIBI HOPMaJbHOTO

JTABJICHUSL.
7.  Onpenenenne koduiMeHTa TpEHUS CKOJIbKEHUSI.
8. Omnpenenenue KECTKOCTU IPYKUHBI.

9.  Ompenenenrie pabOTHl CHUIIBI TPEHUS NPU PABHOMEPHOM [IBIKEHUHU Tejia II0
TOPU30HTAILHOM MOBEPXHOCTH.

10. Omnpenenenne pabOTHl CHIBI YIPYTOCTH MPH MOABEME TIpy3a C HCHOJIb30BAaHHEM
HETOJIBIYKHOTO U TTOJIBIYKHOTO OJIOKOB.

11. HM3ydeHue 3aKkOHA COXpPAHEHHUS SHEPTHH.

Pa3znen 9. Mexanuyeckue Koj1e0aHUSA U BOJHBI.

KonebarenbHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJCOAHWH: MEPHUOM, 4YacTOTa,
amMIuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKU. [IpeBpaieHue sHepruu mpu
K0JIe0aTEeIbHOM JIBHKEHUU.

3aryxaromue Kojebanus. BeiHykneHHble kosiebanus. Pesonanc. MexaHndecKkue BOJHBI.
CaolicTBa MeXaHWYECKUX BOJIH. [IpoOJIBHEIE U MOTNIEpeYHbIC BOJHBI. J[JTMHA BOJTHBI B CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1.  Habmronenue xosne6aHuil T€1 MO JEHCTBUEM CHUJIBI TSXKECTH U CUJIbI YIIPYTOCTH.

2. HaOGmonenue konebaHU Ipy3a HA HUTH U Ha PYXKHUHE.

3. HaluroneHue BbIHY)XICHHbBIX KOJIEOaHUH U pe30HaHCA.

4.  PacnpoctpaHeHH€ MPOJIOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJEIH).

5.  HalGmoneHune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6.  AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie padbomol u onvimal.

1. OmpeneneHue 4aCTOTHI U NEpHOJa KOJEOAHUH MaTEMaTUUECKOTO MasiTHUKA.

2. OrmpeneneHue 4acTOThI U IEpUoAa KOJeOaHUH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepHoOJa KojJeOaHUM MOABEIICHHOTO K HUTH Tpy3a OT

JUIMHBI HUTH.

4.  HccnenoBaHue 3aBUCUMOCTH MepUoO/ia KoJeOaHUH MPYKMHHOTO MasgTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHUMOCTH Nepuoja KojeOaHUH rpysa, MOJBEHIEHHOTO K HUTH, OT
Macchl Ipy3a.

6.  OmnpITbl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh IepHOoJa KoOJIeOaHUM MNPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7.  V3mepeHHe yCKOPEHHUsI CBOOOJHOTO MaICHHS.

Paszpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEeKTPOMarHuTHOE TIOJIe. DJEKTPOMArHUTHBIC BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.
1.  CaoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIE cBOMCTBa CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1.  M3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBICHHS.
JlyueBasg mopenb cBera. Mcrounuku cBera. [IpsAMoOJIMHENHOE pacIpOCTPAaHEHHE CBETA.
3atmenus Cosnia u JIynsl. Otpaxkenue cBera. [Lnockoe 3epkano. 3aKOH OTpa)KEHHs CBETA.
[Ipenomnenue cBera. 3akoH npesoMieHus: cBera. [lonHOoe BHYyTpeHHEe OTpa)KEHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xopx mydeir B smH3e. Onrtuyeckas cucrema (oToamnmapara, MHKPOCKOINA H
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U 1allbHO30PKOCTb.
Pasnosxxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CriojkeHre CEeKTPalbHBIX [[BETOB.
[ucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHetHOEe pacpOoCTpaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonryuenue n300paxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
Onrtruyeckuii CBETOBO/I.
Xox nydeil B cobuparolieii 1uH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[TonryueHnue n300paxeHUi ¢ MOMOILBIO JIUH3.
9.  Ilpunnun neiictBus doroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mogmenb riaaza.
11. Paznoxenue 6e10ro CBETa B CIIEKTP.
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12. Tlomy4enue 6em0r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomol u onvimel.

1.  HccnenoBaHue 3aBUCUMOCTH yIjla OTPAKEHUSI CBETOBOIO JIy4a OT yIJia aJcHHUs.
2. HW3ydeHue xapaKTepUCTHK M300pakeHUs MIPEeIMETa B INIOCKOM 3€pKalie.
3. HccnenoBaHue 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOIO Jlyda OT yrila IaJeHUs

Ha TPaHMIIE «BO3AYX—CTEKIION.
4.  TlonmydyeHue n300pakeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

5. Omnpenenenue HOKYCHOTO PACCTOSHHS M ONITUYECKON CHITBI COOMPAOIICH JTUH3HI.

6.  OnpITHI MO pa3I0KEHHUIO OEI0ro CBETa B CIIEKTP.

7. OmnbITHl MO BOCIPHATHIO L[BETa MPEIMETOB MpPU UX HAONIOJCHUU Yepe3 IIBETOBbIE
(GUIBTPBI.

Pazgen 12. KBanToBbIe siBJICHMSI.

OmnswiThl Pe3epdopaa u mmaneraprast moaens atoma. Mojens aroma bopa. Mcnyckanue u
norJomenye ceeta atoMoM. KBanTel. JIuHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- W ramma-uzmydeHus. CTpoeHHWE aTOMHOTO spa.
Hyknonnas Mopens aromHoro siapa. M3oronsl. PannoaktuBHBIE mpeBpamnieHus. llepuon
noJtypacnaaa aTOMHBIX siziep.



AnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAI0BOTO M MAaCCOBOIO YHCENI. DHEPTHS CBS3U
aToMHBIX siaep. CBs3b maccel UM SHepruu. Peaknuum cuHte3a u Aenenus sanep. Vcrounuku
sHeprun CosHUA U 3BE3N.

Snepnas snepretuka. JIeicTBUS paguOAKTUBHBIX U31yYEHUN HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3IYy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopoaa.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIIMX U3TYyUEHUH.

Perucrpanus uzinydeHus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.
Jlabopamopuwvie padbomot u onvimeol.

AN

1.  HaOnrozneHue CIUIOMIHBIX U JMHEHYATBIX CIIEKTPOB U3Ty4EHUS.

2. HccnenoBaHue TpPEeKOB: U3MEPEHHE SHEPrUU YaCTHUIBl 110 TOPMO3HOMY IyTH (IO
¢dororpadusm).

3.  H3mepeHue paguoakTUBHOIO (OHA.

IToBTOpHTENIBLHO-0000 1A NI MOIYIb.

[ToBTOpUTENEHO-0000MIAIONINIA  MOAYAh NpeJHa3HaueH Juid CHCTEMATH3allud |
0000111eHUs TPEMETHOTO COJIEPKAHMSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢duzuke U1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMET.

[Ipy wW3ydeHHH [aHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS  BHJIBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX WU
METaIpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToOB 0OyueHHs, (POPMHUPYETCs €CTECTBEHHOHAayuyHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIIEJOBAHUS SIBICHUN TNPUPOABl U TEXHHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, MPUMEHSSI TOJTY4YEHHbIE 3HaAHUS,
pelaTh 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNHMAIBHO NEATETLHOCTHBIN XapakTep TaHHOIO pa3jelia peaau3yercs 3a CuéT Toro,
4yTO 00y4arolnecs BHIMOJIHSIOT 3aaHtsl, B KOTOPhIX UM IpeIaraeTcsi:

Ha OCHOBE MOJYYEHHbIX 3HaHUN pacro3HaBaTh U HAyYHO OOBACHATH (PU3HUECKUE SIBICHUS
B OKpYXarolllel MPUPOE U IOBCEIHEBHOM JKNU3HH;

UCIIOJIb30BaTh HAay4YHbIE METObl UCCIIEAOBAaHUS (DU3MUYECKUX SIBICHHM, B TOM YHCIE IS
MIPOBEPKHU TMIIOTE3 U MOTYUEHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HauOOJee BAXKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH,
Harpumep, MPaKTUYECKOr0 UCIOIb30BAHUS PA3IMYHBIX UICTOUHUKOB SHEPIUU HA OCHOBE 3aKOHA
IPEBPAILCHUS U COXPAHEHHUsI BCEX U3BECTHBIX BUI0B SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3yuyenue ¢u3MKM Ha YpOBHE OCHOBHOIO 00ImIero o0pa3oBaHHsS HamlpaBiIeHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesynbrare wu3ydeHus (U3MKM HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS Y
oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) mnaTprMoTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON pU3nyecKoit
HayKH;

- IEGHHOCTHOE OTHOUICHUE K JTIOCTHKECHUSAM POCCUHUCKUX YUEHBIX-(PHU3HKOB;

2) rpa’KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUU OOIECTBEHHO 3HAUUMBbIX U THUYECKHUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;

- OCO3HaHHUE Ba)XHOCTU MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIIPHUSTHE SCTETHUYECKHUX KadecTB (PU3MUECKOW HAyKH: €€ TApMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

- OCO3HaHHWE LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABIAIONIEH KYIbTYpPHI,

- pa3BUTHE HAyYHOU JI0003HATEIBHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONIOJIYYHUSA:

- OCO3HAaHHE LIEHHOCTH Oe30macHoro o0Opa3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BAXHOCTHU IIPABHJI O€30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA IOPOTax, C AINEKTPUUECKUM
Y TETUIOBBIM 000PYZ0BaHUEM B JOMAIIHUX YCIOBUSIX;

- chopMupoBaHHOCTH HaBBIKA pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4eji0BeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- AaKTUBHOE y4acTHE B PEUICHUH NMPAKTHUECKUX 3aJad (B paMKaxX ceMbH, 00pa30BaTeIbHOM
OpraHM3aly, ropojia, Kpas) TEXHOJIOIMUECKON U COLMAIbHOM HaIlpaBI€HHOCTH, TPEOYIOIIHNX B
TOM 4Hcie U GU3NUECKUX 3HAHUMH;

- HHTEpeC K MPaKTHUECKOMY U3Y4EHUI0 podeccuil, CBI3aHHbIX C (PU3UKOM;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

- OpUEHTalus Ha NpPUMEHEHHE (U3NYECKUX 3HAHUW A peuieHusl 3ajad B 00JacTH
OKpYXKarollel Cpelibl, IUIIaHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOJKHBIX IOCIEICTBUH AJIs
OKpYXKaroIleH Cpeibl;

- OCO3HaHHe II100AIbHOTO XapaKTepa HKOJIOTMYECKUX MPoOIeM U MyTel uX pelieHus;

8) axanTanuu K HU3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpebl:

- TOTpPeOHOCTh BO B3aUMOACUCTBUHM TPU BBINOJHEHUH MHCCIEOBAaHUI U TPOEKTOB
(bu3MYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JAPYTHUX;

- TIOBBIIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTh;

- MOTpeOHOCTh B (DOPMHPOBAHMHM HOBBIX 3HAHWMN, B TOM 4YHCIe (OPMYIUPOBATH HJIEH,
MOHSITHS, TUIIOTE3bI O (PU3UYECKUX OOBEKTAX U SBICHUSIX;

- OCO3HaHUE JePHUIMTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1acTU (DU3UKH;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;



- CTpeMJIEHHE AaHAJIU3UPOBaTh U BBUIBIATH B3aMMOCBSI3UM IPHUPOJIBI, OOLIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PU3NUECKUX 3HAHU;

- OLICHKAa CBOMX JACUCTBUH C Y4Y4€TOM BIIMSHMS Ha OKPYXKAIOLIYI Cpely, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHS mporpammbl Mo (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuatomierocsi OyayT choOpMUpPOBaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3oBble Jornueckue 1elcTBUA:

o BBISIBJIAT U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHHI);

. yCTaHaBIWBATh CYHICCTBEHHBIM TMpPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS  JUIS
00001IeHNSs 1 CPAaBHEHUS;

. BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX (paKTaX, TaHHBIX H
HAOJIOICHUSX,, OTHOCSAIINXCS K (DU3UUCCKUM SIBIICHUSM;

o BBISBJISITh PUYMHHO-CIICJICTBCHHBIC CBSI3HM NMPH H3YyYCHUH (PU3NYCCKUX SBICHUN H
MIPOIIECCOB, JIeNaTh BIBOJIBI C UCIOJIb30BAHUEM JEAYKTHUBHBIX U UHIYKTUBHBIX YMO3aKIIOUCHUN,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DU3UUYECKUX BEINYHH;

. CaMOCTOSITENILHO BBIOMpaTh CHoco0 perieHus y4eOHOH (m3Wueckod 3amadm
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEILICHUS, BBHIOOpP HamOolee MOAXOMASIIEIO C Y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue AeCTBUSA:

. MCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKIII HHCTPYMEHT MTO3HAHMS;

. MPOBOAWTH IO CAMOCTOSITENIHO COCTABICHHOMY IUIAaHY OIBIT, HECJIOKHBIM
(bu3HYEeCKUil HIKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

o OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYYEHHYIO B X0/
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO  (OPMYIHpPOBAaTh OOOOIICHUST M BBIBOABI 1O pe3yJibTaTam
MPOBEAEHHOTO HAOIIOICHUSI, OTIBITA, UCCIIEAOBAHUS;

o MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE (U3HUECKUX IPOILIECCOB, a
TaK)Ke BBIJIBUTATh MPEATIOI0KEHHUS 00 X PA3BUTHH B HOBBIX YCIIOBHSIX U KOHTCKCTAX.

Pabora ¢ napopmanmeii:

o MPUMEHATh Pa3IMYHbIE METOJbI, MHCTPYMEHTBl U 3aIllpOChl MPHU TMOUCKE B O0TOOpE
uH(pOpPMAIIMK WIH JAaHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHOM (hru3ndeckoi 3a1auu;

o aAHAIM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIHIO PA3TUIHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (HhOpMY TpeaCTaBiICHUS HHPOPMAIUH H
WLTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXeMaMH, TharpaMMaMi, HHOU Tpadukoi u
X KOMOMHAITASIMHU.



KomMMyHMKaTHUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

. B XO0JIe OOCYXICHHUS y4eOHOTO MaTepHuaia, pPe3ylbTaTOB JIA0OPATOPHBIX paboOT U
IPOCKTOB 3a/laBaTh BOIMPOCHI IO CYHIECTBY OOCYXJIaeMOW TEMBbl W BBICKA3bIBaTh WJICH,
HalleJICHHbIC Ha pEeIIeHUEe 3a1a4u U MMoAJepKaHue 01aroxKenaTeaIbHOCTH OOICHHS;

o COIMOCTABJIITh CBOM CYXKIEHUS C CYXKICHUSMHU JpPyrMX Y4YaCTHUKOB Juajora,
0OHapyXUBaTh pa3INndle U CXOJCTBO MO3ULUI;

o BBbIpaXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX M IMCbMEHHBIX TEKCTAX;

o nyOoJIMYHO NPEACTaBIATb PE3YJbTaThl  BBINOJIHEHHOIO  (PU3MUYECKOrO  OIbITa

(9KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

° MOHUMATh U UCTOJH30BaTh MPEUMYIIECTBA KOMAHAHON M WHAWBHYyaTbHOU PabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIemsl;

° MPUHUMATh LEJId COBMECTHOW [JEATEIIbHOCTH, OPraHU30BbIBATH JCHUCTBHUS IO €€
JOCTHIKEHUIO: PaCIpelleNisiTh PO, 00CYKIaTh MPOLECCHI U PE3YJIbTaThl COBMECTHON pPabOThI,
0000111aTh MHEHUS HECKOIBKHUX JIOIEN;

° BBITIOJIHSITH CBOIO YacTh paOOThI, JOCTHTass KA4eCTBEHHOTO PE3yJIbTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTHUMH YJI€HAMU KOMaH/IbI;

° OLICHMBATh KAa4yeCTBO CBOETO BKJaJa B OOIMUNA MPOAYKT TO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEpPCAJIBbHBIC y‘leﬁl—[ble JeHCcTBUA

Camoopranu3amnus:

° BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYyalHsIX, TPeOYIOIUX Ui
penieHus: GU3NIECKUX 3HAHUM;

° OpPUEHTUPOBATHCS B PANIUYHBIX MOAXOJAX MPHUHATUS PEIIeHUN (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIION);

° CaMOCTOSITENIbHO COCTaBIIATH QITOPUTM pelieHUs (pU3Mdeckod 3aJayd WM TUTaHa
UCCJIEOBAaHUS C Y4YETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX  BO3MOXXHOCTEH,
apryMEeHTHUPOBATh MPEIJIaracMbl€ BApUAHThI PEIICHU;

. Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHUE.

CaMOKOHTPOJIb, SMOLUOHAIbHBIH HHTEJJIEKT:

o AaBaTh aICKBATHYIO OLCHKY CUTyalluu W NIpCJiarath jiaH cé HU3MCHCHUS,

o OOBSICHATh TMPUYUHBI JOCTHXKEHHS (HEAOCTHXKEHMs) PE3yIbTaTOB JEATENbHOCTH,

J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTb KOPPEKTHUBBl B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS
(Gu3MYECKOro MCCIe0BaHUs WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHMBILUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

o OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

o CTaBUTb ce0s1 HA MECTO JAPYroro 4eJ0BeKa B XOJ€ CIopa WK JUCKYCCUU Ha HAYYHYIO
TE€My, TOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

o pu3HaBaTh CBOE MpaBO Ha OMMOKY MpU peleHuH (GU3NYECKUX 3aJad WId B

YTBCPIKACHUAX Ha HAYUYHBIC TEMbI U TaKOC K€ IIPAaBO APYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 7 KJjacce MpeIMETHbIE Pe3yibTaThl HA 0a30BOM YpOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTb y OOYUAIOIIUXCS YMEHUI:

o UCTOJIb30BaTh MOHATUSA: (PU3MUECKHE W XHMHUYECKHE SBJICHUS, HaOIroAeHue,
9KCHEPUMEHT, MOJI€JIb, THIIOTE3a, €AMHULBI (PU3UUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
cocTosHUsl  BemiecTBa  (TBEPHOE, IJKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JIBUKCHHE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPAeKTOpHUs, pPaBHOACHUCTBYIOLIAas CHJIA,
negopmanus (ynpyras, IacTU4ecKkas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

o pasznuyath  sBieHUs  (Iuddy3us, TEIIOBOE JBWKEHHE YAacTHUIl  BEIIECTBA,
pPaBHOMEpPHOE JBM)KEHHE, HEpaBHOMEPHOE [BW)KCHUE, MWHEpLUs, B3aUMOACHCTBUE Tell,
paBHOBecHE TBEPABIX TeJ C 3aKPEIJIEHHON OChbIO BpalIEHHUd, Nepejada JaBlIeHUs TBEPIBIMU
TEJIaMH, JKUIKOCTAMH U Ta3aMH, aTMoc(epHOe [aBJCHHE, IUIaBaHUE TeJ, IPEBPALICHUS
MEXaHUYECKON 3HEpPruM) IO ONHUCAHUIO WX XApPaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

. pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (DU3MUYECKHX SBICHUN B OKPYXKAIOIIEM MUPE,
B TOM uuclie (PU3UYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU
B JKMBOM M HEXHBOH INpHpoJe, NeHCTBUE CWIIBI TPEHUS B IPHUPOJE U TEXHHUKE, BIMSIHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PhIO, PHIYard B TEJle 4YelOBEKa, MPHU
TOM MEPEBOJUTh MPAKTHUUECKYIO 3aJadyy B Yy4eOHYIO, BBIIENATH CYIECTBEHHBIE CBOMCTBA
(mpu3HakK) GU3NYECKUX SBICHUM;

o ONHKCBHIBATh W3YYEHHBIE CBOWCTBA TeN H (UINYECKUE SBICHHUS, HCIOIB3YS
¢du3nueckue BeIMYUHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIIPYIOCTH, CHUJIa TSKECTH, BEC Tella, CHJIa TPEHUs, JaBieHue (TBEPAOro Teia,
KUJKOCTH, Ta3a), BBITAJKMBAIOILAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IUJIEUO CHUJIBIL,
MOMEHT CHJIbl, KO3(Q(ULUUEHT T[IO0JIE3HOI0 JEWCTBUS MEXAHHW3MOB, KHHETHYECKas U
NOTEHIMaJbHAs JHEpPrus), IpH ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUH CMBICIT
UCTOJb3YEMbIX BEJIMYMH, WX O0003HAUE€HUS M E€AMHUIBI (U3NYECKUX BEIMYUH, HAXOAWUTh
(GbopMyIibl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMUYMHY C JIPYTUMHU BEIMYHMHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

o XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJIECHUS U TPOLECCHI, HCIONb3Ys
IpaBUiIa CIOXKEHHsI CUJI (BJIOJIb OJHOM mpsiMoii), 3aKkoH I'yka, 3akoH [lackans, 3akoH Apxumena,
IpaBUIO paBHOBecUsl pbryara (0OJ0Ka), «30JI0TOE IMPaBUIO» MEXaHMKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM 3HEPIUr, IPU 3TOM JIaBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3allMChIBATh €T0
MaTeMaTUYeCKOE BbIPAXKEHUE;

o OOBSACHATh (U3HYECKUE SIBJICHMS, NMPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa: BBIABIATH IPUYUHHO-
CJICZICTBEHHBIE CBS3M, CTPOUTH OOBsCHEHHWE W3 1—2 JIOTMYEeCKMX MIaroB ¢ omopoil Ha 1-2
U3yYEHHBIX CBOMCTBA (PU3NUECKUX SABICHHUN, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

. pewmiath pacu€THble 3aJayd B 1—2 JeicTBUSA, HUCMONB3YyS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBalOIME (hU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3aJaydl 3aIlUChIBAaTh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIUYUHBI B (OPMYINIBI U MPOBOAUTH PACUETHI,
HaXOJUTh CIIPAaBOYHBIE JaHHBIE, HEOOXOUMBIE JJIsl PELLIEHUS 3a/]a4, OLIEHUBATh PEAIUCTUYHOCTh
MOJYy4eHHOM (hr3NYecKOi BETMUHHBI,

o pacrno3HaBaTh MHpPOOJIEMbI, KOTOPbIE MOKHO PEUINTh NpU TMOMOLIM (HU3HUECKUX
METO/IOB, B OIMCAaHMM HCCIEIOBAHUS BBIACIATH IMPOBEpsieMOE MpPEANoiokKeHne (TUIoTesy),



pa3iauyaTh U MHTEPIPETUPOBATh MOJYyYEHHBIH pe3ynbTaT, HAXOAUTh OMIMOKH B XOJ€ OIBITA,
JienaTh BBIBOJIBI IO €T0 pe3yIbTaTaM;

o IIPOBOAUTD OMBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SBJICHUMN MK (PU3HUECKUX CBOWMCTB
Tes: (HOPMYIHPOBATH MPOBEPSIEMBIC MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

. BBITIOJIHSITH TIPSIMBbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MAacChl Tela, 00bEMa, CUJIBI U
TEMIEPATypPhl C UCMOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MTPUOOPOB, 3aMKUCHIBATh MOKa3aHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPETHOCTH U3MEPEHHUI;

o IIPOBOAUTDH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (hM3HUECKON BETUUYHMHBI OT APYroil ¢
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHMI (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBHIKYILETOCS Tela OT
BPEMEHHU [IBUKCHHUS TeJla, CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tela, KadecTBa 00paboTKU
MOBEPXHOCTEN TEJI M HE3aBHUCUMOCTH CUJIBI TPEHHS OT IUIOLIAAN COINPUKOCHOBEHHUS TEJl, CHUIIbI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOMICH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tena, OT TIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TENO, YCIOBUN IUIaBaHUS TeEJ, YCIOBUNM paBHOBECHs pblyara v OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO MCCIEOBAHUS, COOMpAaTh YCTAHOBKY M BBIIOJHSATH
U3MEpEHUs, CleAys MPEeAJoKeHHOMY IUIaHy, (UKCHPOBATh PE3yNbTaThl IMOTYy4YECHHOU
3aBUCUMOCTH (U3WYECKUX BEJIUYUH B BUJE NPEUIOKEHHBIX TaONHIl U TpaduKoB, AeTaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

o MPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIMYMH (TUIOTHOCTH BEIECTBA
KUJKOCTU U TBEPIOTO Tea, CUla TPEHUS CKOJIbKEHHUS, JAaBJIEHUE BO3/yXa, BBITAJKHUBAIOILIAS
CHIa, NEHCTBYIOIIAs Ha MOTPYXEHHOE B KHUIKOCTH TeNl0, KO3(PPHUIMEHT MOJIE3HOTO ACUCTBUS
MPOCTBIX MEXaHW3MOB), CJeNys MPENJOKEHHOW HMHCTPYKIMH: TPU BBITOJIHEHUU H3MEpPEHUI
coOupaTh SKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE UCKOMOW BEIHMYUHBI,

o coONIo/IaTh TpaBHUJa TEXHUKU 0€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHNEM;
o YKa3bIBaTh MPUHILUIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECS] COCylbl, OapoMeTp, pbluar, MOABMXKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

. XapaKTepu30BaTh MPHUHLIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPOM Ha UX ONMHCcaHus (B TOM YHUCIIE: MOAIUIHUKNA, YCTPOWCTBO BOJOIPOBOAA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcoOC, apeoMeTp), HCMOIb3ys
3HaHUS O CBOWCTBaxXx (U3MYECKUX SBJICHMA UM HEoOXOAMMble (U3NYECKHE 3aKOHBl H
3aKOHOMEPHOCTH;

o OPUBOANUTh TpUMEpPHl (HAXOAWUTh HMHPOPMALMIO O TMpHUMEpax) MPaKTHIECKOro
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6€301nacHOCTH
npu oOpamieHuu ¢ MpudopaMM U TEXHUUECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0pOBbSl U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

. OCYILECTBIISATh OTOOp MCTOYHUKOB MHGpopManuu B VHTepHETe B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUM WM IIyTEM CpPaBHEHUS
pa3IMYHbIX HMCTOYHMKOB BBLACNATH HHQOPMAINIO, KOTOpas SBISIETCS NPOTUBOPEUMBOM WIIN
MOJKET OBITh HEIOCTOBEPHOM;

. UCIONIb30BAaTh TPHU  BHIINOJHEHUH YUEOHBIX 3a/laHuil  Hay4HO-TIOMYJSPHYIO
JIUTEepaTypy (PU3NYECKOro COJEp>KaHUs, CIPaBOYHBIE MaTepuaibl, pecypchl cetu WHTepHer,
BIaJeTh MpUEMAaMH KOHCHEKTHPOBAHMUSA TEKCTa, MpeoOpa3oBaHUs HH(GOpMALMM U3 OJHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;



o COo3/1aBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHbIE M YCTHBIE COOOIEHHs Ha OCHOBE 2—3
HCTOYHUKOB MH(POPMaLUU (PU3NUECKOr0 COAEpKaHMsl, B TOM 4Hcie IMyOJIMYHO JeNaTh KpaTKue
coOOIIeHNs O pe3yibTaTax IMPOEKTOB HWIIM YYEOHBIX MCCIEOBAHUM, NMPH ATOM TIPaAMOTHO
UCTIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNECH;

o IPY BBIIOJIHEHUH Y4eOHBIX MPOEKTOB M UCCIICAOBAHUH pacrpenenaTh 0053aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJlayaMH, CJIE€JUTh 3a BBIIOJHEHHEM IIJIaHA
JeMcTBUM, aJleKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B JESATEIbHOCTh I'PYIIbI, BHICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPY)KAIOIIHUX.

K kxoHuy oOyueHus B 8 kJiacce IpeaMeTHbIE pe3ylbTaThl HA 0A30BOM YpPOBHE JOJKHBI
OTpakaTb c(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

o MCIIOJIb30BaTh MOHATHUA: Macca U Pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUIKEHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HbIE TeJa, HAChIIIEHHbIN
U HEHACBIIICHHBII Map, BJIAXHOCTh BO3/JyXa, TEMIIEpaTypa, BHYTPEHHSsS SHEpPrus, TEIJIOBOU
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

o pa3nuyath sBJIEHUS (TEIUIOBOE pACIIMPEHUE U C)KaThe, TeIulonepeayda, TEIioBOe
paBHOBECHE, CMayuBaHUE, KalWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALWA, ILUIaBJICHHE,
KpucTaJIM3anusl (OTBEpJEBAaHUE), KUIIEHUE, TeIulonepenada (TErIonpoBOJHOCTh, KOHBEKIUS,
U3JIyYEHHUE), AIEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3apsA0B, JEHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MarHUTOB, IEHCTBUE MAarHUTHOTO TOJISl HA IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMs) MO OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

o pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (DU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MUDE,
B TOM uucie (U3NYECKUE SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U KaNWIISPHbIE
ABJIEHUS B MPUPOJAE, KpUCTAIbl B mpupone, uziaydeHue ConHIa, 3amMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HHEs, CHEra, JJEKTPUYECKHUE SBICHHUS B
aTMocdepe, 3MEKTPUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE Mosie 3eMid, JApeid Mmoitocos,
pOJIb MarHUTHOTO MOJS JUId KU3HM Ha 3emiie, MOJSPHOE CHUSHUE, MPU 3TOM IEPEBOJUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYI0, BBIJIEIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3HUECKUX
SIBIICHUI;

. ONKCHIBaTh M3yYCHHBbIE CBOWCTBA Tel U (UINYECKUE SIBICHHUS, HCIIONb3Ys
¢du3nyeckrue BeMUYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIrus, KOJUYECTBO TEIUIOTHI, yJelbHas
TEIIOEMKOCTh BEIECTBA, yJeNIbHAs TEIJIoTa IUIaBJIEHUs, YAeIbHas TEIIoTa NapooOpa3oBaHMs,
yleIbHas TEIJIoTa CrOpaHusl TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOr0 JEHCTBHSI TEIJIOBOM MallluHBI,
OTHOCHUTEINIbHAsl BIAXHOCTh BO3/yXa, OJIEKTPUUECKUH 3apsl, CHJIa TOKa, D3JIEKTPUYECKOe
HanpsDKeHUe, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa U
MOIITHOCTb JIEKTPUYECKOT'O TOKA), MPH OMUCAHUU MPABMIIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI
HCIIOJIb3YEMBIX BEJTMYMH, 0003HAUYECHUS U €UHUIBI PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TI'paUKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH;

o XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBIECHUS W TPOLECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEIIECTBA, IPHUHLHUII
CYINEpIIO3UIMU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma amns



ydacTka 1enu, 3akoH Jxoyna—JIeHna, 3aKk0H cOXpaHEHMs DHEPTUH, IIPUA HTOM JaBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

o OOBSCHATh (PU3MUYECKHE MPOLIECCHl U CBOICTBA T€d, B TOM YHCIE U B KOHTEKCTE
CUTyalluil NPAKTUKOOPUEHTHPOBAHHOIO XApPAKTEpa: BBIABIATH IPUUMHHOCIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE W3 1—2 JIOrMYEeCKHX MIaroB ¢ OMOpod Ha 1—2 W3Y4YEHHBIX CBOHCTBA
(bu3nUecKux sIBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

o pewiath pacu€THble 3aJayd B 2—3 JeMcTBUA, HCNONB3YS 3aKOHBI U (HOPMYJIbI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJauyd 3alMChIBaTh
KpaTKOE YCJIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX JJI PEIIECHUs 3aJaud, BbIOMpaTh 3aKOHBI U
dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHHs], MPOBOAUTH PAcUYEThl M CPABHUBATH IOJIYYCHHOE
3Ha4YeHue (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIJAHHBIMU;

o pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh NpPU MOMOIIM (PU3NYECKUX
METOJI0B, HCIIOJb3ysl OIMCAaHUE WCCIECJOBAHMs, BBIIEIATH IIPOBEPSAEMOE IIPEIIIOIOKEHUE,
OLICHMBATh [TPaBUWJIBHOCTH MOPSAKA POBEACHUS UCCIIEI0BaHMS, 1E€1aTh BHIBOJIBI;

o IPOBOJUTH OMBITHI IO HAOIIOAEHUIO (GU3UUECKUX SABJICHUN WM (PU3NUECKUX CBOWCTB
TeN (KamWwUISIpHBIC SIBJICHUS, 3aBUCHUMOCTH JIaBJICHHUS BO3AyXa OT ero o0bhEMa, TemIeparypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHUSI M HarpeBaHWsl IpU U3IYyYEHUM OT IBeTa H3JIy4aroulei
(morsjomaoueif) NOBEpXHOCTH, CKOPOCTb HCHAPEHUs] BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
wionaad €€ IMOBEPXHOCTH, JJIEKTPU3aLMs Tl U B3aUMOJEHCTBUE JJIEKTPUYECKUX 3apsilioB,
B3aMMOJICHCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJlU3allisl MarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOMCTBa  3JEKTPOJBUTATENsl  INOCTOSHHONO  TOKa):  (OpMyIHpoBaTb  MPOBEPSIEMbIE
HPENONI0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOIr0 OOOpYIAOBaHUS, ONUCBHIBATH XOJ
OIbITa U OPMYJIUPOBATH BHIBOJIBI;

o BBITNOJIHATH IPSAMbIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEIILHON BIAKHOCTH BO3/1yXa,
CWJIBI TOKa, HANpPSOKEHUS! C MCIOJIb30BAaHUEM AHAJOTOBBIX MPUOOPOB U JTATYMKOB (PU3MUECKHUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUM ¢ yUETOM 3a/laHHOM aOCOIOTHOM MOTPEIIHOCTH;

. IIPOBOAMTDH UCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (hM3MUECKON BETUUYMHBI OT APYToil ¢
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHHH (3aBHCHUMOCTh COIPOTUBIIECHHUS TPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAJN TMONEPEUYHOr0 CEUYEHUS U YAEIBHOTO CONPOTUBIIEHHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKa, WAYILIErOo Yepe3 IPOBOAHMK, OT HANpPSDKEHHMs HAa IPOBOJHUKE, HCCIEIOBAHUE
MOCNIEZI0BATEbHOIO W MapajUieIbHOIO  COEIMHEHUN  NPOBOJHUKOB):  IUIAHUPOBATH
HCCIIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUSI, CIIeAys NPEI0KEHHOMY IUIaHYy,
(buKCUpoBaTh pPe3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUAE TaONUIl U TpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMS;

o IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIMYHUH (ylelbHas TEIIOEMKOCTb
BEIIECTBA, COMNPOTUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHMs, COOMpATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys NPEeAsIOKEeHHOMN
WHCTPYKIUH, U BBIYUCISATH 3HAYEHUE BEJTMYHHBI;

o coOnrofaTh MpaBWila TEXHUKH O€30MacHOCTH IMpu paboTe ¢ J1abopaTOPHBIM
000opyI0BaHNEM;
o XapaKTEPU30BaTh IMMPUHIUIIBL )IefICTBHH HN3YUCHHBIX HpI/I60pOB U TEXHHYCCKHUX

YCTPOMCTB C ONOpPOM Ha MX OMHMCAHMS (B TOM YHCIIE: CUCTEMAa OTOIUIEHUS IOMOB, TUTPOMETP,
napoBas ~ TypOMHA,  aMImepMeTrp, BOJbTMETP,  CUYETUMK  DJEKTPUUYECKOH  SHEpruw,
AIIEKTPOOCBETUTENbHBIE  TPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IpUMEpHI),
AIIEKTPUYECKUE MPENOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOABUIaTEelb IOCTOSHHOTO TOKa),



WCIIONIB3Ysl 3HAHUS O CBOMCTBAaX (PU3MUECKMX SIBICHUH W HEOOXOauMble (U3HUYECKUE
3aKOHOMEPHOCTH;

° pacmo3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOWCTBA W HU3MEPHUTEIBbHBIC MPUOOPHI IO
CXeMaM ¥ CXEMAaTHUYHBIM pPUCYHKaM (KHUJIKOCTHBIA TEPMOMETP, TEPMOC, MCHUXPOMETP,
TUTPOMETp, JIBUTaTeIh BHYTPEHHETO CTOPAaHMs, SJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI
JJICKTPUYECKUX IIeNel C TOCIeNOBAaTEIbHBIM M TapajUICIbHBIM COSAMHEHUEM JJIEMEHTOB,
pas3iudasi ycJIOBHBIC 0003HAYCHHUS SJICMEHTOB JJIEKTPUIECKUX IIETICH;

° NPUBOAUTH TPUMEPHl (HAXOAWTh HWH(OOpPMAIMIO O TpHUMEpPax) IMPaAKTUUECKOTO
UCIIONIb30BaHUsl (PM3UYECKUX 3HAHWN B MOBCEIHEBHOM KHM3HU I OOecreueHus: 0e30macHOCTH
npu oOpalieHuH ¢ TpHOOpaMU U TEXHUYSCKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbS U
COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIICH CpesIe;

. OCYIIECTBIISAITh MOMCK WHpOpManuu (U3MUECKOTO cojlepkaHus B VHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHWK W MYTEM CpPaBHEHUS JOIMOJHHUTEIBHBIX HCTOYHUKOB BBIICIATH
uH(OpMaIKIo, KOTOpas SBJSETCS MPOTHBOPEUYNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;

° UCIONIb30BAaTh MPU  BBINOJHEHUM  YUEOHBIX 3a/laHuil  Hay4HO-TIOMYISPHYIO
TUTEpaTypy (PU3NYECKOTO COJEp)KAaHUs, CIPABOYHBIC MaTepHalbl, pecypchl ceTu WHTepHeT,
BIQJICTh TPUEMAMH KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus WHEOOpMAIMA U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

. cO371aBaTb COOCTBEHHBIC MHUCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHHUs, 00001as
UH(GOPMAIIMIO U3 HECKOJIBKHX MCTOYHUKOB (PU3MUECKOTO COJEPKaHUA, B TOM YHCIE MyOIMYHO
MPEJICTaBISTh PE3yNbTaThl MPOCKTHOW WM HCCIENOBATEIbCKON NeATeIbHOCTH, MPU ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYCHHBIN TMOHATUHHBIA ammapar Kypca (H3UKH, COMPOBOXIATH
BBICTYIUICHHE ITPE3ECHTALNEM;

° IPU BBHITIOJHCHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHUN (PUINICCKUX IIPOIECCOB
pacnpeneNaTh 00sS3aHHOCTH B TPYIITIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33Jla4aMHt, CICIAUTH 3
BBHITIOJTHEHUEM IUIaHA JIEHCTBUN W KOPPEKTHPOBATh €ro, aJeKBaTHO OILIEHWBATh COOCTBEHHBIN
BKJIaJ] B JACSITENBHOCTb T'PYIIBI, BHICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MPOSBIISSL
TOTOBHOCTP pa3pemaTh KOHQIHKTHL.

K xoHmy oOyueHus B 9 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

o UCMOJIb30BaTh MOHATHUS: CHUCTeMa OTCY€Ta, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOIo JIBUXKEHHUs, nedopmanus (ympyras, IUIacTHUecKas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO
TBEP/I0E TEJO, UEHTP TSIKECTH TBEPAOTO Tela, pABHOBECUE, MEXaHUYECKUE KOIeOaHUsl U BOJIHBI,
3BYK, UH(PA3BYK U YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKala 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPbl UCIYCKaHMs M MOIJIOUIeHHUs, anbda, 0eTa- u
ramma-u3JIy4deHus, U30TOIbI, epHas YHEPreTHKA;

. pa3iauyath SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MpPsIMOJMHENHOe JBH)KEHHE, CBOOOJHOE TMAJEHHE Tel, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJIEHCTBUE TeJ, PEAaKTUBHOE IBH)KEHHE, KoJebaTeabHOoe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHbIE KOJeOaHUs), pPE30HAHC, BOJHOBOE JBIKEHHE,
OTpaXCHHE 3BYKA, MPSIMOJMHENHOE PpAacHpOCTPAHEHUE, OTPAXKEHUE U IPEIOMIIEHHE CBETA,
MOJIHOE BHYTPEHHEE OTpakeHUE CBeTa, pa3jioKeHHe Oeloro cBeTa B CIEKTP U CIOKEHHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHUE



JMHENYAaTOro CHEKTpa W3JIydeHHs) IO OINUCAHHUI0O UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

o pacrio3HaBaTh IPOSIBIECHUE W3YYEHHBIX (DU3UYECKHX SIBIICHUHM B OKpYXKAlOIIEM MUpE
(B ToM uymcie (u3MUECKHE SBICHHS B MPUPOZAE: MPHIUBBI M OTJIMBBI, JBIKCHHE IUIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JBI)KCHHE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSACEHUE, CEHCMMYECKHE BOJIHBI, IIyHaAMH, 3XO, LBETa TEJl, ONTHYECKHE
SBIICHUS B TPHUPOJAE, OHOJOTMYECKOE JICHCTBHE BHUAWMOIO, YIbTPa(QHOIETOBOIO H
PEHTTCHOBCKOTO M3JIyYCHHI, €CTECTBEHHBIH paJMOAKTHBHBIA (OH, KOCMHUYECKHE JY4YH,
pazMoaKTUBHOE H3IIy4E€HUE NMPUPOAHBIX MUHEPAJIOB, NCHCTBUE PAAVOAKTUBHBIX U3IYy4CHHM Ha
OpraHu3M 4YeJIOBEKa), IPU ATOM IEpPEeBOIUTHh MPAKTHUECKYIO 3a/Jady B Y4eOHYIO, BBIIEIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SBICHUH;

o ONKCBHIBATh H3YYEHHBbIE CBOMCTBa Tel M (U3NYECKHE SIBICHUS, MCIIOJIb3Ys
¢du3nveckre BeTMIUHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla IMPU HEPaBHOMEPHOM JIBUKECHHUH,
YCKOpEHHE, INEPEMEIIEHUE, IyTh, YIVIOBas CKOPOCTb, CWJIA TPEHHsA, CHJIA YIPYrOCTH, CHIA
TSOKECTH, YCKOpPEHHE CBOOOJHOIO TaJeHHs, BeC Tela, HMIIYJIbC Teja, HMIIYJIbC CHIIbI,
MexaHudeckass pa0oTa M MOIIHOCTb, IIOTEHLUAIbHAs »JHEpPIrus Tena, IOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IOTECHLHAIBHAsS JHEPrUsl CKATOM IPYKHHBI, KUHETUYECKas JHEPrusd,
MIOJTHAsE MEXaHWYECKasi YHEPTUs, IEPUOJT U YacTOTa KoJeOaHMid, UTMHA BOJHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, I1OKA3aTellb IPEIOMIIEHUS CPe/bl), IPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKHUI CMBICI HCIOIB3YEMBIX BEJIMUMH, 0003HAYEHUS U €IUHULIBI (PU3HMUECKUX
BEJIMYHMH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOUINE JAaHHYIO (U3UYECKYI0 BEIMYHHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKH U3Y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJIEHUS U IPOLECCHI, HCIONb3YS
3aKOH COXPAHEHUs DSHEPIHM, 3aKOH BCEMUPHOTO TATOTEHMs, NPUHLHUII CYNEPIO3ZULUU CHUII,
IIPUHLIAII OTHOCUTENBHOCTU ['anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI HMITYJIbCA, 3aKOHBI
OTpaXKCHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUsS 3apsA70BOrO M MACCOBOTO YHUCEN IPU
AJIEPHBIX pEaKLHUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTE€MaTU4YeCKOEe BBIPAXKECHUE;

. OOBSACHATh (PU3MUECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH PUYUHHO-CIIEICTBEHHBIEC CBS3H,
CTpPOUTh OOBACHEHHE M3 2—3 JIOTMYECKMX IIAaroB ¢ OHopod Ha 2—3 M3y4YEHHBIX CBOMICTBa
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

o pewmiath pacu€THble 3ajauyd (omuparolecs Ha cUcTeMy U3 2-3  ypaBHEHHil),
UCIIOJNIB3YSl 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOIIME (PU3NYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladl 3allMChIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEAOCTAIOIIME WM HU30bITOYHBIE
JTaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE JUIS PELIeHUs, POBOAUTH PACUETHl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHHS (PU3NYECKON BETMUHHBL;

o pacro3HaBaTh NpPOOJIEMBbl, KOTOPbIE MOXHO pPEIIMTh MPU MOMOUIM (U3NYECKUX
METO/IOB, HCIIOJIb3Ysl OIHMCAHME WCCIEAOBAHUS, BBIICIATh IIPOBEPSEMOE IIPEAINIOIOKEHHUE,
OLICHUBATh  MPAaBWIBHOCTh  MOPSAKAa TPOBEACHUS  MCCIENOBaHUSA, JelaTb  BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUN U ONIBITOB;

o IIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUHN MK (PU3HUECKUX CBOWMCTB
TeJs (U3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs 3HEPIuu, 3aBUCUMOCTh IepHoa
KOJIEOAHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEIHOE paclpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIIEKTP, U3yUEHUE CBOMCTB M300pak€HUS B INIOCKOM 3€pKajie U CBOMCTB M300pa’KeHUs



npeaMeTa B COOMparoliei JIMH3e, HaOII0IEHHE CIUTOIIHBIX M TMHEWYAThIX CIIEKTPOB U3ITyICHHUS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHUSs, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

o IPOBOJUTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX M3MEPEHHIA, ONpeneNss cperHee
3HAYCHUE U3MEPSIEMON BEIIMYMHBI ((POKYCHOE PACcCTOSIHUE COOMPAIOIICH JIMH3bI), 000CHOBBIBAThH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUOopa);

o MPOBOJIUTH MCCJICIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C UCIIOJIB30BaHUEM
OpPSMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHHU NpPU PAaBHOYCKOPEHHOM JIBHXKCHHUU 0e€3
HAYaJIbHOM CKOPOCTH, TEpHOoAa KoJeOaHH MaTeMaTH4ecKoro MasTHHKA OT JJIMHBI HUTH,
3aBHCUMOCTH yIjla OTPaKEHHs CBETa OT YIJia MaJeHHUs U yIiia MPEeJIOMIICHUS OT yIiia MaJeHHs):
IUTAHUPOBATh HMCCIIEJIOBAHUE, CAMOCTOSITEIIbHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTaThl
MOJYYCHHOH 3aBUCHUMOCTH (DM3MYECKHUX BEJIWYHMH B BHJIC TaONHIl U IpadUKOB, JIEJIaTh BHIBOIBI
10 Pe3yJbTaTaM UCCIIEIOBAHUS;

o NPOBOJIUTh KOCBCHHBIC W3MEPCHUs (U3MUECKUX BEIMYMH (CPEIHSAS CKOPOCTh H
YCKOpPEHHE Teja MpH pPaBHOYCKOPEHHOM JIBWKCHHHU, YCKOPEHHE CBOOOIHOTO IIaJCHHS,
KECTKOCTH MPYKUHBI, KO3()PUIIMEHT TPEeHUSI CKOIbKEHHsI, MEXaHNYecKasi paboTa U MOIIHOCTb,
Y4acTOTa M MEPHO KOoJeOaHHii MAaTeMaTHYECKOTO M MPY)KMHHOTO MAasiTHUKOB, ONTUYECKas CHJIA
coOMparonield  JIMH3bI, PaJUOAKTUBHBIA  (OH): IUIAHUPOBATh HM3MEPEHHS, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIACIysI MPEI0KESHHON HHCTPYKIIHH,
BBIYHUCIISITh 3HAYEHUE BETMYMHBI U aHAJTM3UPOBATH MOJIYYECHHBIE PE3YJIbTAThl C YIETOM 3aJaHHON
MOTPEIIHOCTH U3MEPEHUIA,

. coONroaTh NpaBWiIa TEXHUKU O€30IIaCHOCTH HpH pabore ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;
° pas3iindaTb OCHOBHBIC IMPU3HAKHW H3YUCHHBIX (1)I/I3I/I‘~ICCKI/IX MOI[CJICﬁI MaTcpuraJibHasA

TOYKa, a0COJIIOTHO TBEPJOE TEJIO, TOUCUHBIH UCTOUHUK CBETA, JIy4, TOHKAs JHMH3a, IIaHEeTapHas
MoOJieJIb aTOMa, HYKJIOHHAsl MOJI€Ib AaTOMHOTO sJIpa;

o XapakTepu30oBaTh MPUHIMIIBI JEHCTBHS HM3YYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha MX ONMCAaHUA (B TOM YHCIE: CIHUJIOMETP, JATYMKU MOJIOKEHUS,
paccTosiHUA M YCKOPEHHs, pakeTa, 3XO0JIOT, OYKH, MepucKol, (oToanmapar, ONTHYECKHUE
CBETOBOJBI, CIEKTPOCKOI, JO3MMETp, Kamepa BunbcoHa), ucmonb3ysd 3HaHHMS O CBOMCTBax
bu3nueckux sBICHUNH U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

o UCIIOJIb30BaTh CXEMbl W CXEMaTHUYHBIE PHUCYHKM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX NMPHUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPHU PEUICHUU y4eOHO-
MPAKTUYECKHX 3a7a4, ONTHUYECKHE CXEMBI JUIsl IOCTPOSHUS N300paKEHUI B IJIIOCKOM 3€pKajie U
coOuparoIe TMH3E;

. IPUBOJIUTH HpPUMEPHl (HAXOAUTh HUHGPOPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e301MacHOCTH
npu oOpalieHuu ¢ MpudopaMM U TEXHHUUECKUMH YCTPOHCTBAMHM, COXpPAHEHHs 30pPOBbS U
COOIOICHHSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKPYKaIOILEl Cpene;

. OCYIIECTBIIATh TMOUCK HH(popMaruu (Qusnyeckoro cozepxkanuss B HHTepHere,
CaMOCTOSITENIbHO  (OpMyYJIMpys  MOUCKOBBIM  3ampoc, HAXOAWTb NYTH  ONpeesieHus
JIOCTOBEPHOCTH TMOJTYYEHHON MH(QOpPMAIMK HAa OCHOBE MMEIOIIUXCS 3HAHUM U TONOJHUTENbHBIX
HCTOYHUKOB;

o UCIOJIb30BAaTh TPU  BHIINOJHEHUH YUEOHBIX 3a/laHuil  Hay4HO-TOMYJSPHYIO
aUTEpaTypy (PU3MUECKOro cojaep’KaHMs, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,



BIAJETh NPUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpPMALUU U3 OJHOM
3HAKOBOU CHUCTEMBI B IPYTYIO;

o co3/laBaTb COOCTBEHHbIE€ IIMCbMEHHBIE U YCTHBIE COOOLIEHHS HAa OCHOBE
UHPOPMALIUK U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJAEpKaHMs, MyOJIMYHO MPEICTaBIISATh
pe3ysbTaThl IPOEKTHOM WM HCCIENOBATEIbCKOM JEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh U3yYEHHbIN MOHATHHHBIN anmapat u3y4yaeMoro paszena (pU3uKd 1 COIPOBOXKAATh
BBICTYIUICHHE NPE3CHTAIMEl ¢ y4ETOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontposabubie Ilpaktnueckne (uuppoBbie)
n/n MPOrpaMmMbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bubnunoreka LIOK
11 Pu3uKa - HayKa 0 NPHPOC 2 https://m.edsoo.ru/7f416194
bubnuoreka [{OK
12 PUIMHCCKUE BETHIMHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 Bubmorexa HOK
: yd a https://m.edsoo.ru/7f416194
HUmoeo no pazoeny 6
Paznea 2. [lepBoHayasibHbIE CBEIEHHUSI 0 CTPOEHUH BelIeCTBA
2.1 CtpocHue BelecTa 1 Bubmuorexa LIOK
' P t https:/m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] ’ 1 bubnuoreka [{OK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 https:/m.edsoo.ru/7f416194
HUmoeo no pazoeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoteka IIOK
3.1 MexaHHH4ECKOe ABHKCHHE 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.2 HHepuus, Macea, mIoTHOCTS 4 I https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hmoeo no pazoeny 21




Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
) TeJlaMHu, )KUAKOCTSIMHA U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.2 Jlapiletine KuAKoCTA > https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.3 ATmocheproe naBneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B 7 3 bubnmoreka [JOK
) HUX TEJIO https://m.edsoo.ru/7f416194
HUmoeo no pazoeny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHEprus
bubnunoreka LIOK
> PaboTa u mommocTe 3 ! https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 HpocThie mexanusMel > ! https://m.edsoo.ru/7f416194
bubnunoreka LIOK
>3 Mexanueckas Suepris 4 ! https://m.edsoo.ru/7f416194
HUmoeo no pazoeny 12
PesepBHOE Bpems 3
OBIIEE KOJIHYECTBO 9YACOB 110 IIPOT'PAMME 68 12




8 KUIACC

KoanyecTBo 4acos

DJIEKTPOHHbBIE

Ne HaumeHoBaHue pa3iesioB U TeM
Kontposbubie Ilpaktnueckne (uuppoBbie)
n/n MPOrpaMMbI Bcero
padoThI padoThI o0pa3oBare/bHbIE
pecypcbl
Pa3nen 1. TemioBble siBJieHUS
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 buGnuorexa [JOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
1.2 Tenossie npoueccs! 21 > https://m.edsoo.ru/7f4181ce
HUmoeo no pazoeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJI€HUS
DNeKTpUYECKUe 3apsiibl. 3apsHKEHHBIE Tella U bubnnoreka [JOK
2.1 . 7 1
HUX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 [TocTOAHHBIN MEKTPUUECKUN TOK 20 7 https://m.edsooru/7f418 1 ce
bubmunoreka IIOK
2.3 MaruuTHeIC ABICHHA 6 1.5 https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
24 JICKTPOMATHHTHAA HHAYKIN 4 https://m.edsoo.ru/7f4181ce
HUmoeo no pazoeny 37
Ha3Banue moayJis
PesepBHOE Bpemst 3
OBIHIEE KOJIHYECTBO YACOB 11O IIPOI'PAMME 68 0 14.5




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Kourposnbubie  Ilpaktuueckue (uupposbie)
NPOrpamMMbl Bcero
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
L1 MexaHnueckoe OBMKEHME U CIIOCOOBI €r0 10 1 bu6nmoreka [IOK
’ OTMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
1.2 Bsaumonencraue Ten 20 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3aKoneI coxpaneHm 10 3 https://m.edsoo.ru/7f41a4a6
Hmoeo no pasoeny 40
Pa3zgen 2. Mexann4ueckue K0J1e0aHUA U BOJIHBI
bubnuoreka [{OK
21 Mexammraeciue konebanms 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka IIOK
22 MexaHnuecknue BOJIHBI. 3BYK 8 3 https://m.edsoo.ru/7f4 1 ada6
Hmoeo no pazoeny 15
Pa3nen 3. DjeKTpoOMarHuTHOE 10Ji€ H JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 ’ bubmuoreka [IOK
) 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hmoeo no pasoeny 6
Pa3znen 4. CBeToBbIE AABJICHUSI
bubnunorexa LIOK
4.1 3aKOHBI pacpOCTPAHEHHUs CBETa 6 2 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f4 1 ada6
43 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 bubmorexa IIOK

https://m.edsoo.ru/7f41a4a6




Hmoeo no pazoeny
Pa3gen 5. KBanToBbI€ AIBJICHUS

15

5.1 Hcnyckanue v morjaomnieHue cBeTa aToMoOM 4 1 Bubmzorexa HOK
https://m.edsoo.ru/7f41a4a6
bubnmnoreka HOK

52 CTpoetiiie ATOMHOTO 1pa 6 ! https://m.edsﬁ).ru/7f41a4a6
Bu6mmoteka [JOK

>3 FLnepHbe peaxiun 7 ! https://m.edS(I)_E).ru/7f41a4a6

Hmoeo no pazoeny 17
Pasjeun 6. IloBTopuTe/1bHO-000011AI0MIMIE MOY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) Bbu6motreka [JOK
Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hmoeo no pasoeny 9
OBIIEE KOJIHYECTBO YACOB 110 102 27

IIPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
N KoumnuectBo yacos DJIeKTPOHHbIE
/| TeMa ypoka Beero Kontpoan- Ilpakru- i[:;:‘ enns | HdpoBbBIE
HbIE yecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcnl
1 ®du3uka — HayKa 0 IpUpoie. SBieHus npuposl. 1
Du3nyecKue BJICHUS
’ MexaHudeckue, TEMIOBBIC, JIEKTPUIECKHUE, 1
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC SIBICHUS
3 DuU3nYECKUE BEJIMYNUHbBI U UX U3MEPEHUE 1
VYpok-uccienosanue "M3mepenue remneparypsl Ipu
4 MTOMOIIH KUJKOCTHOTO TEPMOMETPA U JaTUUKa 1 1
TeMIiepaTypsr"”
Kak ¢usuka u gpyrue eCTeCTBEHHBIC HAYKU U3YYalOT
5 npupoay. EcTecTBeHHOHay4HbI METO/ TO3HAHUS. 1 bubmuorexa [IOK
Ornucanne GU3NIECKUX SIBICHUH C TOMOIIBIO https://m.edsoo.ru/ff09f72a
MoJenen
VYpok-uccnenosanue "[IpoBepka runoTessl:
6 JATbHOCTh MOJETA IIapUKa, ITYIIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIBIIE, YeM OOJIBIIIE BHICOTA
nycka"
7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE 1 bubmmnoreka HOK
JUCKPETHOE CTPOCHUE BEILLIECTBA https://m.edsoo.ru/ff09fe0Oa
8 JIBM>KE€HHE YaCTHIl BEILIECTBA 1 Bubmoreka HOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMNbITH O HAOIIOIEHUIO 1 1
TETJIOBOTO PACITUPEHUS Ta30B)»
10  ArperarHble COCTOSIHHSI BEIIECTBA 1
BzaumocBsI3p MeX1y CBOMCTBAMH BEIIECTB B Pa3HBIX
11  arperaTHbIX COCTOS[I?III/ISIX U UX P 1 bubmorexa IOK

ATOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH

https://m.edsoo.ru/ff0a0378




arperaTHbIxX COCTOSTHU M BOAbI

12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe u bubnmnoreka HOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
13 Cxopocts. Enunuiisl ckopoctu Bubmmoreka HOK
https://m.edsoo.ru/ff0a079c
14  Pacyer nmyTu U BpeMEHU JBH>KCHUS buGnuorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. 3akoH uHepuuu. B3anmoencreue ten kak bubmmoreka [JOK
[IPUYMHA U3MEHEHUS CKOPOCTHU JIBUKEHUS TEI https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. PacueT maccel 1 0O0beMa Tena bubnuoreka [{OK
IO €0 IUIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 Ha"60paTopHa;1 pabota «Onpenenenue mioTHOCTU
TBEPIOTO TEJIay
18 | Pemenue 3amay no teme "IlmoTHOCTE BemecTna" Bubmmorexa HOK
https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEl.
Cwuita ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «3yueHne 3aBUCUMOCTH
20  pactsokeHus (nepopmanun) NpyKHUHbI OT
MIPUIIOKEHHOMN CUITB»
21  SBnenue Tarorenus. Cuia THKECTH
2 CBs13b MEX]Ty CHIJION TSKECTH U Maccoil Tena. Bec bubmuorexa [IOK
tena. Pemenue 3agau no teme "Cuna tspkect" https://m.edsoo.ru/ff0al778
23 Cwita TsbkecTd Ha Apyrux miaHetax. Gusundeckue bubnnorexa [JOK
XapaKTEPUCTHUKH IJIAHET https://m.edsoo.ru/ff0a1502
bubnmnoreka [JOK
24 | Hsmeperne onn. JlanamomeTp https://m.edsogru/fanlSCc
bubnuotexa [JOK
25 | Bec rema. Hepecomocts https://m.edsogru/fanl778
26 CrioxeHue AByX CHJI, HAPABIEHHBIX 110 OJTHON but6mmoreka [IOK
npsAMoi. PaBHonencTBYIOIIAs CHT https://m.edsoo.ru/ff0ala70
27 | Pemenue 3amau o teme "PaBHonelicTByromas cui'”




TpeHue CKoNbKEHNS U TpeHue NoKos1. Tpenue B

bub6nmoreka [IOK

28
[IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «/3yueHne 3aBUCUMOCTH
29 | cuibl TPEHUS CKOJIBXKEHUS OT CHUJIbI IABJICHUS U E:fgg;ﬁfg;gﬁ};oalcc p
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEI — :
30 Pemienue 3amayd Ha onpeeneHue
PaBHOJIECMCTBYIOIECH CUIIbI
Pemenne 3amau no remam: «Bec Tema»
! Bubnuorex K
31 «I'paduyeckoe nzodbpakeHune cuiny, «CHIIbI, Gmzorexa O
(PapHONEHCTBYIOMAT CEID https://m.edsoo.ru/ff0alde0
O0o06mIeHne 1Mo TeMaM: «MexaHHYeCKOe ABIKEHHUEY,
32 «Macca, II0THOCTBY, «Bec Temay, «I'paduyeckoe
n3o0pakeHue crn, «CHitb»
33 Hasnenue. CriocoObl yMEHbIICHUS U YBEJINYECHUS Bu6mmoteka [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT bubanorexa [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBiieHUs TBEPIABIMU TEJIAMU, bu6mmoteka IIOK
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )UJIKOCTHU U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JEUCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo Teme «JlaBieHue B )KUIKOCTH U bu6nmorexa LIOK
raze. 3akou [Tackaims https://m.edsoo.ru/ff0a2826
bu6nunorexa LIOK
38 | CooOmiaromuecs cocyabl
THarom, ya https://m.edsoo.ru/ff0a2970
39 | I'mppaBianueckuii mpecc bubmaorexa LIOK
https://m.edsoo.ru/ff0a3136
40  Manowmertpsl. [lopiiHeBO KUIKOCTHBIN HACOC
AtMocdepa 3emiu. [IpudanHbI CyniecTBOBaHUS
A1 BO3/IYIITHOW 000109KH 3eMiIH. 3aBUCUMOCTh but6mmoreka [IOK

aTMoc(epHOro JaBiIeHHsI OT BBICOTHI HaJl YPOBHEM
MOpst

https://m.edsoo.ru/ff0a2b5a




bubnunorexa LIOK

42  Bec Bo3ayxa. ATMOchepHOE 1aBJICHHUE https-//m.edsoo.ru/f0a2b5a
43 Wsmepenune atmocheproro gasnenus. OmnbIT Bbu6muoteka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(HEPHOTO JaBICHHS OT BBICOTHI bubnmnoreka HOK
HaJ YPOBHEM MOpPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe 1aBieHue Ha bubmmoreka [JOK
pa3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46  Pemenue 3amad 1o TeMe "ATMocdepHoe aaBieHue"
47 JlelicTBHE KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX bubnnorexa [JOK
TeJ0. ApXuMeI0oBa CHia https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BLITaEKHBgIo epﬁ CHUJIbI eé)cﬁa el Ha TeJlo bubmorexa [JOK
i , I YOI > https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlabopaTtopHast pabora o teme «MccnenoBanue
49 3aBI/IcI:/IMo£TH Bgca Teja B BOJE OT 06Léf43 Bubmiorexa IOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KUJKOCTh YaCTH TeJa»
S0 | Lnasarme Tex ngﬁfﬁig $Ef0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 | apeomeTrpa WM KOHCTPYUPOBAHUE JIOJKU U
onpenenaeHue e€ rpy30no bEMHOCTH"
Pewmenue 3agau no remam: «llnaBanue cyaos.
52 Bosn OHJ'IaIliaHI/Ie» «/laBneHnue TBe )Iblzl(HTeJ'I bubmiorexa LIOK
yxon ’ P : https://m.edsoo.ru/ff0a3654
KUJKOCTEN U Ta30B»
bubnunorexa LIOK
M
53 exaHuecKas pabora https://m.edsoo.ru/ff0a3f82
54  MomuocTts. EUHUIEI MOIIHOCTH Eggﬁ;&fgﬁ)gﬁﬁfmﬁ 20
55 VYpok-uccnenoBanue "Pacuyétr MOIIHOCTH,
pa3BUBaEMOM IIPHU NOIBEME MO JieCTHHULIE"
56 | Ilpocteie Mmexanu3Mmbl. Peryar. PaBHoBecHe cui Ha




pbIyare
O06o06mieHne TeMbl «/{aBneHue TBepAbIX Tel,

57 | xuakocTel u ra3oB» / Beepoccuiickas mpoBepovHas 1
pabora
PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o Teme
58 «I[alfneHI/Ie ﬁ:é BIX TEJI, )KUJIKOCTEH U Ta30B» / 1 buGnuorexa [JOK
N P » AU https://m.edsoo.ru/ff0adffe
Bcepoccuiickas mpoBepouHas pabota
Prluaru B TeXHHKE, OBITY U IIpupoje. JlaboparopHas
59 abora «lccne OBaHI/Iey cnorlgngl HaBHOBecEI;I ’ 1 0.5 Bubmorexa OK
p 8 y p ' https://m.edsoo.ru/ff0a478e
pbIdara
Pemenue 3amau o reme «YciaoBuUsl paBHOBECHS bubmmoreka [JOK
60 1
pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nmonesnoro neicTBus MexaHu3ma.
61 | JlabopaTtopHas pabota «M3mepenue KITJ] 1 0.5
HaKJIOHHOM TIJIOCKOCTH
" " bubnunoreka LIOK
62  Pemenwue 3agau o Teme "Pabota, momrHoCcTh, KIT/] 1 https-//m.edsoo.ru/f0adcds
63 Mexannueckas sHeprus. Kunernueckas u 1 bubmmnoreka HOK
[MOTEHIMAJIbHAS JHEPTUsl https://m.edsoo.ru/ff0a4252
64  3aKoH COXpaHEHUS MEXaHUYECKOU SHEPTrUu 1 bubmoreka LOK
P P https://m.edsoo.ru/ff0a4360
VYPpoK-3KCIIEpUMEHT MO TeMe "DKCIEepUMEHTAIbHOE
65 | CTPeeIeHIE H3MEHEHHS KUHETHUYECKON 1 | |
MOTEHIMATBHOM SHEPTUH MPU CKAaTBIBAHUM TeJIa MO
HaKJIOHHOM TIOCKOCTH"
66 | OO6oOmeHue TeM «PaboTa U MOIITHOCTh. DHEPTUSDY 1
67 PesepsHslit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubmuorexa [IOK
"MexaHn4ecKkoe aBHKeHue" https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
68 " 1
Pa6ota. MomHoCTh. DHEpTHs
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoauuecTBo yacoB DIeKTPOHHBIE
Ne Jara
Tema ypoxa Konrpoan- IIpakru- uudposbIe
n/n Bceero H3Y4YeHH S
HbIe yeckKue oOpa3oBaTeJibHbIE
padoThI padoThI pecypcbl
1 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPUU U UX ONBITHBIE TOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
) Macca u pazmep aTOMOB U MOJICKYJT 1
3 Mogenu TBEPIOTO, JKUJIKOTO M Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHHI BEIIlECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO, JKUJIKOTO H
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HAa OCHOBE 1
MOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKOM Teopuu
5 Kpucrammmueckue n amop¢HbIe Tena 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanwuisipHocThb. [loBepxHOCTHOE 1 bu6mmoreka [JOK
HATsSDKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CHkaTue 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO 1
TEIJIOBOr0 ABMIKCHHS YACTHI]
Buyrpennss sneprusi. CnocoObl U3MEHEHUs bubnnoreka [JOK
9 o 1
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunasl Tenmonepenayun 1 Bubmorexa IIOK
https://m.edsoo.ru/ff0a6412
Vpok-koupepennus "IIpakTHueckoe UCIOIb30BaHUE
11 TeITIJIOBqu():BI(D)ﬁcﬁB BGHIECTB A MaTE€PHUAJIOB B MENAX 1 1 Bubmiorexa LJOK
" https://m.edsoo.ru/ff0a65c0
SHEeprocOepex eHus
12 | KonuuecTtBO TemnOTHL. Y A€IbHASA TEMIOEMKOCTD 1 Eubmrorexa LIOK

https://m.edsoo.ru/ff0a6976




YpaBHeHwue TerioBoro 6ananca. TermooOMeH u

bubmuoreka [JOK

13 TEIJIOBOEC PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota "VccienoBanue siBJICHUS
14 Tenn§)06MIc):Ha Hgn CMemHBaHI/III[/I XOJIOAHOM U bubmorexa LIOK
N " https://m.edsoo.ru/ff0a6a98
ropstueii BOJIbI
PacueT xonu4yecTBa TEIIOTHI, HEOOXOIUMOTO JJIS
15 | marpeBaHus Teja U BBIACISEMOTO UM IIPU
OXJIAXKICHUHN
16 JlaboparopHas pabota "Onpenenenue yneabHOU bubnnoreka [HOK
TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17  DHeprus TomimBa. Y IelbHas TEILIOTa CTOPAHUS bubmorexa LHOK
https://m.edsoo.ru/ff0a7bSa
13 [1naBneHue u oTBEpAECBaHNE KPUCTAIIINYECKHUX TEJL. bubnnorexa [HOK
Y enpHas TEI0TAa IJIaBICHUSI https://m.edsoo.ru/ff0a71d2
19 JlaboparopHnas pabota "Onpenenenue yneabHOU bubnnoreka [JOK
TEIUIOTHI TIJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 | ITapooGpa3oBanue u kKoHaeHcanus. Mcmnapenue https://m.edsoo.ru/f0a740c
Kunenue. Y nenpHas Temiora mapooOpa3oBaHus U
21 KOHHGHcaHHfI. 3aBUCHUMOCTh TeMIiIepaI;ypH KUIIEHUS bubmorexa LHOK
https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTO JTaBICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopnas padora bubnuoreka [IOK
22 " ~ n
OrnpezesieHre OTHOCUTEIBHON BIAYKHOCTH BO3yXa https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1au Ha onpeneneHne BIaXKHOCTH
BO3/IyXa
24 [Tpunumne! paboTel TemaoBbIX ABUrareneif. [laposas
TypOuHa. /[Burarens BHyTpPEHHETO CTOpaHus
25 KII/I TermmoBoro nBuratens. TernaoBble ABUTATENN U bubmuorexa [JOK
3aIUTa OKPY>KAIOIICH CPeIb https://m.edsoo.ru/ff0a7c7c
3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUH B
26 | TerIOBBIX Mpolieccax




[ToBTOpenue tems! "TemioBele ABieHus. Mzmenenue

bubmuoreka [JOK

27 arperaTHbIX COCTOSIHUH BeriecTra' https://m.edsoo.ru/ff0a8312
73 0O000menue TeMs! "TeruioBsle ABieHusa. M3menenue bu6mmoreka [IOK
arperaTHbIX COCTOSIHMH BemiecTa" https://m.edsoo.ru/ff0a86ae
29 DnekTpuzanus Ten. [[Ba posia 31eKTpUIeCcKux
3apsIoB
30 VYpoxk-uccienopanue "IaeKTpU3aius TeI UHIYKIIUEH 1
Y TIPU CONTPUKOCHOBEHUU"
31 B3saumopeiicTBue 3apsiKeHHbIX Tel. 3akoH Kynona bubmaorexa LJOK
https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsokeHHOCTh
32 BJIGKT;)I/I‘ICCKOFO OIS HpI/II)HI_II/IH CYIEePIO3HUINH bubmorexa [TOK
. https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECCKUX TOJIEH
33 Hocurenu snextpuueckux 3apsaoB. DIeMeHTapHbIN
3apsn. CTpoeHue aroma
34 [TpoBOAHMKY M TUAJIEKTPUKH. 3aKOH COXPAHEHUS bubnnoreka [JOK
AIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB bubnuotexa [JOK
35
JJIEKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €r0 CYIIECTBOBAHMS. bubnmnorexa [JOK
36
W cTouHNKH 37€KTPUYECKOro TOKa https://m.edsoo.ru/ff0a95a4
37 | JIeicTBHS 2IEKTPUYECKOT0 TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
33 Vpoxk-uccnenosanue "JleiicTBHE IMEKTPUIECKOTO 1
TOJIs1 HA TIPOBOJIHUKU U JUAIEKTPUKHU"
39  DnekTpuyecKHil TOK B METaJlJIaX, )KUJKOCTAX U ra3ax bubmorexa LHOK
’ https://m.edsoo.ru/ff0a9838
40 | DmexkTpuyeckas UMb U €€ COCTaBHbIC YaCTH
Cwuita Toka. JlabopatopHas pabora "M3mepenue u bubnuorexa [JOK
41 " 0.5
pPEryJIMpOBAHUE CUJIBI TOKA https://m.edsoo.ru/ff0a8bd6
40 DJeKTpUUecKoe HarpsikeHue. BonbTmerp. 05 bubnmnoreka [JOK

JlabopaTtopHas pabota "M3mepenue u

https://m.edsoo.ru/ff0a9e14




pEeryJIupoBaHKe HAMPSHKEHUS "
CornpoTHBiIeHUE MPOBOAHUKA. Y ACIBHOE

bubmuorexa [JOK

43 COINPOTHUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh
44  OUEKTPHYECKOrO CONPOTHBICHUS POBOJHNKA OT €10 bubmmoreka [JOK
JUTAHBI, TUTOIIA/IA MOMEPEYHOr0 CEUEHUS U https://m.edsoo.ru/ff0aa738
Marepuana"
3aBUCUMOCTb CHJIbI TOKA OT HallpsDKEHUS. 3aKOH bubmumorexa [IOK
45
OmMa ju1s1 yyacTka Lenu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH
4 | CHJIPI TOKA, HIYIIETO 4EPe3 Pe3ncTop, oT bu6mmoreka [IOK
COINIPOTHUBJICHUS PE3UCTOPA U HAINPSHKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOE M MApaICIIBHOE COSAMHEHUS
MIPOBOJTHUKOB
JlabopaTtopnas pabora "[IpoBepka mpaBuiia
48 CJ'IO)KIe)HI/IHpHaHpI:S)I)KeHI/Iﬁ HII))I/I H(I))CJ'IG,I[I())BaTeJ'IBHOM bubmorexa [TOK
" https://m.edsoo.ru/ff0aaa58
COCTMHEHUH JIBYX PE3UCTOPOB
Jlabopatopnas pabora "[IpoBepka mpaBuia s
49 CI/IJIHPTOK;) HpI/IIl)IapaHHeHEPHOMFZZOG,HﬁHeHI/II/II[ bubmorexa LHOK
" https://m.edsoo.ru/ffO0aadle
pPE3UCTOPOB
50 Pemenue 3amau Ha mpumeHeHue 3akoHa Oma s bu6mmoreka [IOK
Pa3JIMYHOr0 COEAUHEHHUS IIPOBOJIHUKOB https://m.edsoo.ru/ffO0aaf8a
51 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. 3aKOH bubmorexa [JOK
Jxoymns-Jlenna https://m.edsoo.ru/ffO0ab124
57 JlaGopatopHas pabota "Onpeznenenue paboThl U bubnuorexa [IOK
MOIIIHOCTH 3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
aﬂeKTpI/I'-IeCKI/IUe LeNHu U oTpeduTenu Bubniorexa [TOK
53  snektpuueckoil sHepruu B 0bITy. KopoTkoe

54

3aMBIKaHUE
ITocTossHHBIE MAarHUTEL, UX B3aNMOICHCTBHE

https://m.edsoo.ru/ff0ab660




Vpok-uccnenosanue "M3yuenue mosei mocTOTHHBIX

bubmuoreka [JOK

55 1
MarHuToB" https://m.edsoo.ru/ff0ac3d0

56 MarauTtHoe none. MarHuTHOE noJie 3eMJId U €TO bu6mmoreka [IOK
3HAYEHHUE JIJIs1 )KU3HU Ha 3emMIie https://m.edsoo.ru/ff0acOba
[ToBTOpEeHME TEM "DIEKTPUUCCKUE 3aPSIJIbI.

57 | 3a SDKIe)HHBIe Tella U Ux BEaHMOI[CfICT]FB)H;[ bubmorexa LOK

p o . " ' https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIH JEKTPUUECKUN TOK
O6006meHne TeM "DIeKTPUUECKIE 3apsiIbl.

58 3apsKEeHHbIC Tea U UX B3aUMOJICUCTBUS. bu6mmoreka [IOK
[ocrostaubIi anekTprueckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0abea8
poBepoYHas pabora
PesepBHbIil ypok. PaGoTa ¢ TekcTamu o Teme
. Y yp ! " bubmuoreka [JOK

59  "IlocTOSHHBIN JIEKTPUIECKUH TOK" /

N https://m.edsoo.ru/ffO0acdc6
Bcepoccutiickas mpoBepodHas paboTa
OmneiT OpcTena. MarHuTHOE 10JIe JIEKTPUIECKOTO bubnnorexa [JOK

60
TOKa MarHuTHoe noJjie KaTylkKu ¢ TOKOM https://m.edsoo.ru/ffO0ac1d2
[IpuMeHeHne AIeKTPOMArHuTOB B TEXHUKE.

61 H560 aTopHas a6(£)Ta "U3yuenune neicTBus 0.5 bubmiorexa LIOK

patoptasi p yi " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsl Ha MPOBOJAHHUK C TOKOM
DNEeKTPOABUTATENh TOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3IEKTPOABUTATEIICH B TEXHUUSCKUX

62 CTPOMCTBAaxX M HA T aII{)Cl'JIIO te. JlaboparopHas bubmorexa [IOK
yerp i P pTe. patop https://m.edsoo.ru/ff0ac86¢c
pabora "KoHcTpynpoBaHue U u3ydeHue paboThl
JJEeKTpoABUTaTens"

63 OmnpbiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykuuu. [Ipasumno Jlenna
Dnektporereparop. CrocoOsl MoTydeHus

64 | sneKTpUYecKOW SHepruu. DIEKTPOCTAHIINH Ha

65

BO300HOBJISIEMBIX MCTOYHHUKAX OHEpPIrun

[ToBTOpEeHuE TEMBI "DNEKTPUUECKHE U MATHUTHBIE
aBieHus"




66 O06o00611eHne TeMbl "DIIEKTPUICCKUE U MATHUTHBIE 1 bubmmoreka [JOK
apreHus" https://m.edsoo.ru/ff0acb14
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmuorexa [JOK
"TernsoBbie ABICHUS" https://m.edsoo.ru/ff0accSe
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1
"MarHuTHbI€ sIBIEHUS"
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHBIE
Ne Jlara
u/n Tema ypoka Beero KonrtpoJsn- IIpakTu- w3ydeHus uudpossbie
HbIe JyecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
1 MexaHnueckoe ABukeHue. MarepuanbHas TO4YKa 1
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenssisi U MTHOBEHHasI CKOPOCTh
5 [IpsiMonnHetHOE paBHOYCKOPEHHOE JBUKEHUE. 1 bubmuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocTh MPSAMOIMHENHOTO pABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocTu
JlaGopaTtopHast pabota "OrnpeneneHne yCKOpeHus
7 Tena ﬁpl/l gaBHOI;/CKopeHHOI\I/I) I)[IBI/I)KCHI/II/}I] o P 1 1 bubmmorexa LOK
9 " https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH
3 CBobomnoe manenue tea. OnbiTel [amunes 1
PaBHOMEpH BUKEHHUE T10 OK HocTH. [lepn
9 U qac(;ojg O%i)fﬂlerlﬂ. JeIHI({)e(I)?IHI?sIIX; ;rCHOBa;Iep . 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 L{eHTpOoCTpEMUTENBHOE YCKOPEHUE 1
. bubnuotexa [JOK
11 ITepBeriit 3akoH HeroToHa. Bextop critb 1 https://m.edsoo.ru/ff0ac6 12
N . bubmuoreka [{OK
12 Bropoii 3akon HetoToHa. PaBHOI€HCTBYIOIIAS cUla 1 https://m.edsoo.ru/ffO0ae72a
13 Tperuit 3akon Herorona. Cyneprno3unus cui 1 bubmorexa LIOK

https://m.edsoo.ru/ff0ae982




bubnunoreka LIOK

14 Pewenne 3ana4 Ha npuMeHeHne 3aKk0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnmnoreka HOK
15 Cuna ynpyroctu. 3axou [yxa https://m.edscEE).ru/fanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaGopatopHas pabota «OnpeeneHne sKeCTKOCTH Bu6muotexa [JOK
TIPY>KUHBD» https://m.edsoo.ru/ff0aee28
bubnmnoreka HOK
18 Cira tperis bitpeirn edop su/fi0af 38
19 Pemenue 3agau no reme «Cuiia TpeHUS» Bubmiorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue Bbu6mmoteka [JOK
Kod(uImenTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ffO0af8be
1 Pemenue 3amau no teme "3akonsl Herorona. Cuita bu6nmorexa LIOK
ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuta TSKECTH Y 3aKOH BCEMUPHOTO TSTOTEHUS. bubmmoreka [JOK
YckopeHre cBOOOIHOTO MaeHHUs https://m.edsoo.ru/ff0af044
VYpok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ConHedHas cucrema).
[NanakTukn"
24 Pemenne 3agau mo teme "Cuia TSHKECTH M 3aKOH bubmmoteka IIOK
BCEMUPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5{8
75 IlepBas kocMuueckas ckopocts. HeBecomocTs u bubmuoreka [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHON TOUKU. AOCOITIOTHO
26 TBép,Z[OC:FCJ‘IO. PaBHOBecue TBEpAOrO TENA C bubmuoreka [JOK
3aKperIEHHON OChIO BpaleHusl. MOMEHT CUJIbL. https://m.edsoo.ru/ff0afe36
LlenTp TsxecTn
PaBHOBecue MarepuaibHOI TOUKH. AGCOTIOTHO
27 TBEpHOE Teso. PaBHOBEcHE TBEPAOTO TENA C

3aKpPEIUIEHHON OChIO BpallleHUsl. MOMEHT CHUJIBL.
LleHTp TsHKECTH




Pemenue 3anau no teme "MomeHT cuibl. LleHTp

bubnunoreka LIOK

28 TsKecTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME bubnuorexa [JOK
"Mexannueckoe nBuxeHue. Bzaumoneiictue ten" https://m.edsoo.ru/ff0b0408
30 O6o00meHne TeMbl "MexaHH4eCKoe ABHUKCHUE. bubnnorexa [JOK
Bzaumoneiictsue Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs bubmuorexa [{OK
UMIyJbCca. YIIPYroe U HEYIPYyroe B3auMoIeHCTBUE https://m.edsoo.ru/ffOb07fa
3 Pemenue 3anay no Teme "3aKoH coOXpaHEHUSI Bbu6mmoteka [JOK
uMITysbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koudepenuus "PeakTuBHOE ABIKEHHE B
MPUPOJC U TEXHUKE"
bubnnoreka [JOK
34 Mexannueckas paboTa U MOIITHOCTh https://m.e dscL)E).ru I£f0b0a84
35 Pabora cunbl TsKECTH, CHITBI YIPYTOCTH U CHUJIBI Bbu6moteka [JOK
TpeHUs https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue paboTh
36 CUJIBI TPEHUS IIPH PABHOMEPHOM JBUKEHUU Tea 10
TOPU30HTAJIHOM TOBEPXHOCTH»
37 CBs13b sHepruu U paboThl. [loTeHnnanbHas sHeprus
33 Kunernueckas sneprus. Teopema 0 KHHETUYECKON bubmmnoreka HOK
JHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubmuoreka [IOK
COXpaHEHHUsI SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe BUXKEHNE U €T0 XapaKTePUCTUKU bubmorexa [IOK
https://m.edsoo.ru/ffOb1858
40 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnmoreka [JOK

43

KosiebaHus. Pe3oHaHc
MaremaTndeckuil ¥ IpyKUHHBIM MasITHUKH

https://m.edsoo.ru/ff0b20f0




Ypok-uccienoBanue «3aBUCUMOCTb IEPUOAA

bubnunoreka LIOK

44 KoJie0aHUM OT )KECTKOCTHU MPYKUHBI U MaCChI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue 3Heprun Npu MEXaHUUYECKUX
KOJICOaHMIX
46 JlaGopaTtopHnas pabota «OrnpeesieHre 4acTOThl U bubnuoreka [IOK
nepuoJia KojaeOaHui MPY)KMHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH
47 nepngna Klz)ne6§HI/n7I rpysaf) HO,ZIEBCH_ICHHOFO K HUTH bubmorexa LOK
’ ’ https://m.edsoo.ru/ffOb197a
OT Macchl Tpy3a»
48 Mexanndeckue BoyIHbI. CBOMCTBA MEXaHUYECKUX bubnunoreka LIOK
BOJIH. [Ipo0JibHBIE U MONIEPEYHbIC BOJIHBI https://m.edsoo.ru/ffOb2 1fe
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEPAOM Telie. CeCMUYECKHE BOTHBI"
50 3ByK. PacnipoctpaneHue U oTpakeHHe 3ByKa
51 Ypok-uccienoBanue "Habnronenrne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"
52 I'pomMkoOCTb 3ByKa M BbICOTA TOHA. AKYCTUYECKHI
pEe30HaHC
53 VYpok-koHpepenmus "YapTpa3Byk U HHGPa3BYK B bubnnorexa [JOK
IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM PabOTE MO TEM
54 "3(;?@(:{12 coxpaH(LHI/IIO;. Me?(alfnt?;)csneoxoiegwnﬂ u bubmmorexa [IOK
" https://m.edsoo.ru/ff0b25f0
BOJIHBI
55 O0600611eHne TeMbI "3aKOHBI COXpaHEHHUSI.
Mexannueckue KoseOaHust U BOJTHBI"
56 DJIEKTPOMArHUTHOE MOJIe. DIEKTPOMarHuTHhIE bubnuotexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHdepenuus "Llkana 371eKTPOMarHUTHBIX Bubmorexa [IOK
58 BOJIH. Mcrionb30BaHNEe 3JIEKTPOMArHUTHBIX BOJTH

JUISL COTOBOM CBSI3H"

https://m.edsoo.ru/ff0b2fe6




VYpok-uccnenosanue "M3ydueHnue cBOICTB

bubnunoreka LIOK

59 BJIGKTpOM:c}FHI/ITHBIX BOJIH C IIOMOIIbI0 MOOMIIBHOTO https://m.edsoo.ru/f0b2c6e
TenedoHa
60 Pemenue 3amau Ha ONpEICIIEHHE YaCTOTbI 1 JUTHHbL
3JICKTPOMArHUTHON BOJTHBI
61 DJleKTpoMarHuTHas npupoja ceera. CKopocTh bubnuoreka [IOK
cBeTa. BoHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ffOb31d0
Hcrounuku cBera. [IpsamonuHeitHoe
62 pacupocTpaHeHue CBI;Ta. 3armenns ConHIa 1 bubmorexa LIOK
https://m.edsoo.ru/ff0b3658
Jlynsl
63 3akoH oTpaxkeHus cBeTa. 3epkana. Pemenue 3anau bubmmoreka [JOK
Ha MPUMEHEHUE 3aKOHA OTPAKECHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA bubmorexa LIOK
https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpPEHHEE OTpAKEHUE CBETA.
65 HCHOJIBBOBZIIII)/IC HOJIHOIPO BHYTPEHHETO OTPaKEHUS bubmorexa LIOK
https://m.edsoo.ru/ffOb3cSc
B ONTHYECKUX CBETOBOJAX
JlaboparopHnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJia MPeTOMJICHHUS] CBETOBOTO JIyda
OT yTJja MaJeHus Ha rpaHuLe "Bo3ayx-crekiao""
Ypok-koHpepenus "Vcnonb30BaHne TOTHOTO
67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IHI,
ONTHUKOBOJIOKOHHAS CBSI3b"
bu6nmorexa LIOK
68 JIunzel. OnTHyeckas Cuiia JTUH3bI https://m.edsoo.ru/f0b3f2c
69  Iloctpoenue n300pakeHUH B IMH3aX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
JlabopaTtopras pabora "Onpenenenre GOKyCHOTO
70 paCCTI())SIHIf}I u OIEITquCKoﬁ IC::)I/IJJIIBI CO6H};12)IIOIJyleﬁ bubmorexa [IOK
" https://m.edsoo.ru/ff0b4206
JIAH3BI
71 VYpoxk-koHpepenius "OnTuyecKre TUH30BBIC bubnuotexa [JOK

npubopsr”

https://m.edsoo.ru/ffOcOa7e




bubnunoreka LIOK

72 I'na3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/f0b4684
73 ypOK—KOH(l)CpeHHI/f'H "IledexTsl 3peHus. Kak
COXPaHMUTb 3pEHUE
74 Hmoroma. Caomenme cnexpatimin wseron. ubmorexa LIOK
Jlncniepens ceeta https://m.edsoo.ru/ffOcOf4c
JlabopaTtopHnast pabota "OINBITHI 110 PA3T0KEHUIO
75 0enoro cBeTa B CIIEKTP M BOCHPHUATHIO IIBETA bubnnoreka [JOK
NPEMETOB NP UX HAOIIOJCHUN Yepe3 [IBETOBBIC https://m.edsoo.ru/ff0cOe2a
buabTpH"
76 VYpok-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA!
mcriepcust, naTepdepennns u qudpakaus”
7 OmnsiTel Pezepdopaa u rmmanerapHasi MOAeNb aToMa Egggjﬁiﬁi?rﬁ/ ff0c12a8
78 IToctrynater bopa. Moaens atroma bopa
79 Henyckanue v noryonieHue cBeTa aTOMOM. Bbu6mmoteka [JOK
KBanrtsl. JIuneiyaTeie ciekTpsl https://m.edsoo.ru/ff0c144c
30 Ypok-npaktukym "Habntonenne cCieKTpoB bubnmnorexa [JOK
UCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUIBI bubmiorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siiapa. Hykinonnas monens bubmorexa LOK
https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl bubmorexa HOK
https://m.edsoo.ru/ffOclal4
’4 Pemenne 3amau nmo Teme: "PagmoakTBHEIE but6mmoreka [IOK
npeBpauieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuoxa nonypacnana
36 Ypoxk-koH(pepennus "PagnoakTHBHBIC U3ITYICHHS B bubnuotexa [JOK

IPUPOJIE, MENULINHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




S nepuble peakuuu. 3aKOHbI COXPAHCHUS

bubnunoreka LIOK

87
3apsiIOBOTO U MACCOBOT'O YUCE https://m.edsoo.ru/ffOc1c58
33 DOHeprus CBsI3U aTOMHBIX siziep. CBsA3b MacChl U bubnuorexa [JOK
SHEPruu https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3amgau no reme "SAnepusie peakiuu”
90 Peakuuu cunrtesa u genenus siaep. Mictounuku bu6nmmoreka [IOK
sHepruu CosHIA U 3BE3] https://m.edsoo.ru/ffOc1e88
Ypoxk-kordpepenuus "SnepHas sJHepreTUKa.
91 JelicTBUS paiOaKTUBHBIX U3JTyYEHUN HA KUBbBIE
OpraHu3mbl"
9 [loBTOpEeHME TeMBbI "INEKTPOMArHUTHOE TOJIE. bubnnorexa [JOK
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBEIE siBIIeHUs" https://m.edsoo.ru/ff0c223e
93 O06o6mIeHne TeM "DIEeKTPOMAarHUTHOE TIOJIE.
DJIEKTPOMAarHUTHbHIC BOJIHBI. KBaHTOBbIC ABICHUA"
[ToBTOpenue, 0600meHne. JlTabopaTopHbie pabOTHI bubnnoreka [JOK
9 ok " ’ " .
ypcy "B3aumonerictBue ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, o6o6meHne. Pemmenne pacyeTHBIX U
95 I(aLIeCTI])SeHHB’IX 3 :111 1o TEME "TCHJ'I(I;)BBIG bubmmorexa [IOK
" 8 https://m.edsoo.ru/ff0c2572
MIPOIIECCHI
IToBTOpenue, o0001IeHne. Penienne pacueTHLIX U
96 I(aLIeCTI])SeHHBIX 3 :111 o Teme "KITJ I;eHJIOBLIX bubmmorexa [IOK
on A https://m.edsoo.ru/ff0c2a22
JIBUTaTEIICH
[ToBTOpEHHE, 0000IICHUE. PerieHre pacyeTHbIX 1
97 Ka‘-ICCTI:l)?»eHHI:IX 3a}1:‘l{ 10 TEME "KHZ[p Bubmuorexa HOK
" https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAHOBOK
[ToBTrOopenue, o6o0menue. JlabopatopHsie paboTHI bubmuoreka [JOK
98 n n
1o Kypcy "CBeToBbl€e SIBICHUS https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6ob6menue. Pabora ¢ Texctamu 1o bu6muoreka [JOK
TeMe "3aKOHBI COXpAaHEHUs B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo bubnuoreka [{OK

teme "Konebanus u BOTHEBL"

https://m.edsoo.ru/ffOc2e82




101 [ToBTOpenue, 0606menne. Pabota ¢ Tekctamu 1o | bubnunoreka LIOK

teMe "CBeTOBEIE ABJICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1mo 1

teme "KBaHTOBas U saepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

7 KIIACC

Kox npose-
psEeMOro
pe3yabTara

1.1
1.2

1.3

OBHIEI'O OBPA30BAHUA

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

pa3ianyaTh SIBJICHUSA 110 ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NUYCCKUX SIBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM YHCJe (U3MUECKUE SIBJICHUS B TPUPOJC, IPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 3alady B Y4eOHYIO, BBIICISATh CYIISCTBEHHBIC CBOMCTBA
(mpu3Haku) GU3NIECKUX ABICHUN

1.4

1.5

1.6

1.7

1.8

1.9

OINHUCHIBATh H3YyUYCHHbIC CBOMCTBA Tel M (PU3MUYECKUE SIBICHUS, HCIOJb3Ys
¢u3nveckrue BEIMYUHBI, TIPU ONMHMCAHUHM NPABUIBHO TPAKTOBATH (PU3HUYECKHUIMA
CMBICJI UCHOJIb3YEMBIX BEJIWYHMH, UX 0003HAUYEHUS M E€IUHMLBI (PU3NUECKUX
BEJIMYMH, HaXOAWUTh (OpPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTb TIpadUKU H3y4yEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEITHYHH

XapaKTCPHU30BaATh CBOMCTBaA TCII, (bPISI/I‘ICCKI/IC ABJICHUA MW HIPOLCCCHI,
HCIIOJIB3Ys NM3YUCHHBIC 3aKOHBI, ITPU 3TOM JaBaThb CJIIOBECHYIO (bOpMy.]'II/IpOBKy
3daKOHA M 3alMCbIBATh €0 MaTCMATHYCCKOC BhIPAXKCHUC

OOBSICHATH (PU3UYECKHE SBICHHS, TPOLIECCHI M CBOWCTBA TEJ, B TOM YHCJIE H B
KOHTEKCTE CHUTyalud MNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIAThH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BbsSICHEHUE U3 | — 2 JOTrM4ecKux
maroB ¢ omnopoi Ha 1 — 2 W3yyeHHBIX CBOWCTBA (U3NYECKUX SIBICHMH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

pemiaTte pacuéTHbIe 3a/1a4i B 1 — 2 MeHCTBUS, UCTIONB3YsI 3aKOHBI U JOPMYIIBL,
CBsI3BIBANONINE (PU3UUCCKUE BETUYHMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3aJa4u
3aMKChIBaTh KpPATKOE YCJIOBHE, IMOJACTaBIATh (DU3HUECKHE BEIUYHHBI B
GopMysIbI W TPOBOJWUTH PAcUEThl, HAXOJIUTh CIPABOYHBIC JAHHBIE,
HEOOXOUMBIE JIsl PEIICHUS 3a]a4, OLIEHUBATh PEATUCTUYHOCTh MOTYYeHHON
(U3UYECKON BETHYUHBI

pacrno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEIIUTD TP MOMOIIU HUZHUYECKUX
METONOB, B  OIMCAaHWU  HCCIEHOBAHUSA  BBIACIATH  MPOBEPIEMOE
NpEIoNIoKEeHNEe (TUMOTe3y), pa3inyaTb U UHTEPIPETUPOBATH IOJTYUYEHHBIN
pe3yibTaT, HAaXOAWTh OIIMOKM B XOJA€ OIbITa, JAejaTh BBIBOABI IO €ro
pe3ynbpTaTam

MPOBOAMTDH OMBITHI IO HAOIIOACHUIO (GU3NYECKUX SIBICHUNA MU (DU3HUECKUX
CBOWCTB Ten: (OPMYIHUPOBaTH IPOBEPSiEMble MPEANONOXKEHHs, COOMPaTh
YCTaHOBKY M3 IMpPEAJIOKEHHOr0 OO0OpYyIOBaHUS, 3alMCHIBATh XOJ OIbITa U
(bopMyIHpOBaThH BHIBOJIBI

1.10

BBINOJIHATH TPSMbIE U3MEPEHHUS C UCTIOIb30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpPOB, 3alUCHIBATh IOKa3aHUS TPHOOPOB ¢ y4E€TOM  3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH U3MEPEHH

1.11

MMPOBOAUTL HCCJICHOBAHUC 3aBUCHUMOCTHU OIHOM (I)PI3PI‘I€CK01>1 BCIIMYHUHBI OT




JpYyroi C UCHOJIB30BAaHMEM TMpPSAMBIX HW3MEPEHHH, Yy4acTBOBaTb B
IUTAaHUPOBAaHUK Y4EOHOTO HCCIIEOBAaHUsA, COOMPATh YCTAHOBKY M BBIIOJHSTD
U3MEpEHUs, Clleysd TMPeAo)KEeHHOMY IUIaHy, (UKCHUpPOBATh PEe3YJbTaThbl
MOJYYEHHOW 3aBHCUMOCTH (PM3MUYECKUX BEIMYMH B BHUIC MNPEUIOKEHHBIX
TabyuI ¥ rpaduKoB, AeJIaTh BHIBOBI M0 PE3yIbTaTaM UCCIIEI0OBAaHUS

1.12

IPOBOJIUTh  KOCBEHHBIE M3MEpEHUs  (U3UYECKUX  BEIUYUH, CIEeays
NPEUIOKEHHOW MHCTPYKIMM: TIPU BBINOJIHEHUH U3MEPEeHUl CcoOHpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAYEHUE MCKOMON BEJIMYUHBI

1.13

1.14

1.15

coOuroIaTh TpaBWJIa TEXHUKUA OE30MacHOCTH TpU paboTe ¢ 1abopaTopHBIM
000opy1I0BaHEM

yKa3bplBaTh MPHHLUIBI JEHCTBUS NPHOOPOB M TEXHHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € IIOMOIIBIO MX OINMCAHUA, MCIOJIb3YysS 3HAHUSA O CBOMCTBAX
bu3nyeckux  sBIEHMH W HeoOXoauMmble  (U3UUECKUE  3aKOHBI U
3aKOHOMEPHOCTH

NPUBOANUTE TPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMepax) MPaKTUIECKOTO
UCIIONIb30BaHUS  (PU3MYECKUX 3HAHMH B TIOBCEAHEBHOW O KU3HU  JUIS
oOecrieyeHns O€30MIACHOCTH MPpH OOpALIEHUH C MPUOOPAMH U TEXHUYECKUMHU
YCTPOMCTBaMH, COXPAHEHHS 3[JOPOBbSI H COOJIIOACHUS HOPM JKOJIOTHYECKOTO
HIOBE/ICHHSI B OKPY)KaIOIIEH cpefe

1.16

OCYIIECTBIISITh OTOOpP HCTOYHUKOB HHpopManmuu B ceTd HWHTepHeT B
COOTBETCTBUHU C 3aJaHHBIM IMOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIHNXCS
3HAHUH W TyTéM CpPaBHEHUS  PA3IMYHBIX HCTOYHUKOB  BBLIETSATH
uH(pOpMAIIMIO, KOTOpas SBJISETCS IMPOTHBOPCUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM

1.17

1.18

UCIIONIb30BaTh TIPH BBHINOJHEHHHM YYEOHBIX 33JaHU HAYYHOIOIYJISPHYIO
auTeparypy (U3HYECKOTO COAEp)KaHUs, CIPaBOYHBIE MaTE€pPHaJbl, PECYPCHI
cetu VHTepHer, BiageTb nOpuéMaMM  KOHCIEKTUPOBaHMS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTb COOCTBEHHBIE KpaTKHWE MUCHMEHHBICE W YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 HCTOYHHMKOB MH(OpMAIMK (PU3UIECKOTO COAEPKAHUS, B TOM
yHclie MyOJUYHO JieiaTh KpaTKUe COOOIIEHMsI O pe3yibTaTax MPOEKTOB HIIN
yueOHBIX HWCCIEIOBAHHUM, MPU ATOM TIPAMOTHO HCIOJNB30BaTh H3yYCHHBIN
MOHSATUWUHBIN  anmapar Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
Ipe3eHTalueN

1.19

8 KUIACC

IIpu BBIIIOJIHCHUN y‘Ie6HHX IIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacnpencisaTb
0053aHHOCTHU B rpymnmne B COOTBETCTBHUH C ITOCTABJICHHBIMH 3aJjadyaMU, CIICAUTDH
3a BBLIIIOJIHCHHUCM IlJIaHa ,[[eI\/’ICTBI/II‘/JI, aJICKBATHO OILICHUBATb COOCTBEHHBII
BKJIa/Jg B JCATCIIBHOCTD IpYIIIIEI, BBICTpAanNBaTh KOMMYHHKAaTHUBHOC
B3aHMOHCﬁCTBHC, YUUTBIBASA MHCHUC OKPYKAIOMIUX

Kox npose-

psieMoro

pe3yabTara
1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCITIOJB30BaTh IOHATHA
pa3indyaTtb ABJICHUA II0 OIMMCAHHUIO HX XapaKTCPHBIX CBOMCTB W Ha OCHOBE




OTIBITOB, IEMOHCTPHUPYIOIMIMX JaHHOE (PUINYECKOE SBIICHUE

1.3

1.4

pacrio3HaBaTh IIPOSBJICHUE M3YYEHHBIX (U3NYECKUX SIBICHUH B OKpPY)KaIOLIEM
MHUpE, B TOM 4Hcle (U3NUECKUe SBJICHUS B MPHPOJIE, IPU 3TOM IEPEBOIUTH
IPAaKTUYECKYyl 3a7ady B Yy4eOHYI0, BBIIEJATh CYIIECTBEHHbIE CBOICTBa
(mpu3HaKM) HPU3NYECKUX SIBICHUH

OINKCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (U3NYECKUE SBICHUS, HCIOIb3YA
¢dusnyecKkue BEIMYMHBI, PU OMHMCAHUU IPABWJIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI HCIIOJIb3YEMBIX BEJIWYHH, OOO3HAYCHHS M EAWHUIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbL, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIHUUHY
C JpYrMMH BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBHCUMOCTEH
bu3nYECKUX BEINMYUH

L.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKHE SBJICHUS U IIPOLECCHI, UCIOIb3YS
W3YYCHHBIC 3aKOHBI, MIPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMKChIBaTh €T0 MaTEMaTUUYECKOE BhIpaXKEHHE

1.6

1.7

00BACHATH (hU3NYECKHE MTPOLIECCHI U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull IpPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH IPHUYUHHO-
CJICZICTBEHHBIE CBS3HM, CTPOUTH OOBsCHEHHE M3 1 — 2 JIOTMYECKUX IIaroB C
noMompl0 | — 2 M3y4eHHBIX CBOMCTBAa (PU3MYECKUX SBICHHHA, (PU3UICCKUX
3aKOHA WJIA 3aKOHOMEPHOCTH

pemath pacy€THbIE 3a1a4u B 2 — 3 EWCTBUS, UCIONb3Ysl 3aKOHBI U (hOPMYJIbI,
CBsi3bIBalOIMEe (U3NUYECKHE BEIMYMHBI: HAa OCHOBE aHA/M3a YCIOBMS 3a/laud
3alMChbIBaTh KPAaTKOE YCJIOBHE, BBISBIISITH HEIOCTATOK JAHHBIX JJIS PELICHUs
3aJjaud, BBIOMpATh 3aKOHBI M (OPMYJbI, HEOOXOAMMBIE i €€ pelleHus,
IPOBOJIUTH pacu€Tel M CpPaBHUBATh IIOJIyYEHHOE 3HAYCHUE (PU3UIECKOM
BEJIMYMHBI C U3BECTHBIMU JJTAHHBIMU

1.8

1.9

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEUIUTh IPH MOMOIIH (PU3UISCKUX
METOJIOB, HWCIOJIb3YSl OINMUCAHUE MCCICIOBAHUS, BBIIEIATh MPOBEPIEMOE
MIPEAIIONIOKEHHE, OIICHUBATH MIPAaBUIBHOCTh Nopsilka  NPOBEACHUSA
HCCIICIOBAHMNS, 1€JIaTh BHIBOIEI

IPOBOAMTH OMNBITHI 10 HAOIIOACHHUIO (PU3NYECKUX SBJICHUN WIN (DU3HUECKUX
CBOWCTB Tel: (OpPMYJIHPOBATH IPOBEPSiEMbIE MPENNOIOKEHHs, COOMpaTh
YCTaHOBKY M3 MPEUIOKEHHOTO O00O0pyIOBaHMS, OMHCHIBATH XOJ ONbITa U
(opMyIHpPOBaTh BHIBOJIBI

1.10

BBINOJIHATH MPSIMblEe U3MEPEHMsI C MCIIOJIb30BAaHHUEM aHAIOTOBBIX MPUOOPOB U
JAaTYNKOB (PU3MUECKUX BEJIMYUH, CpPAaBHUBATh pE3YyJbTaTbl H3MEPEHHH C
y4€TOM 331aHHOM aOCOJIFOTHON MOTPEIIHOCTH

1.11

1.12

1.13

MMPpOBOAUTL HCCICAOBAHUEC 3aBUCHMOCTU O,Z[HOI>'I (I)I/I3I/I‘IGCKOI>'I BCJIIMYHUHBI OT
I[perfI C HUCIOJIb30BAHHUEM IIPAMBIX HSMCPCHHﬁI IJIaHUPOBATH UCCIICAOBAHUC,
CO6I/IpaTB YCTAaHOBKY W BBIINIOJIHATE HU3MCPCHUA, CICAYSI MNPCATIOKCHHOMY
IJIaHy, (bHKCHpOBaTL PE3YIbTAThI HOHy‘lCHHOﬁ 3aBUCUMOCTH B BHUJIC Ta6JII/II_I n
l"paCbI/IKOB, JACJIaTh BBIBOJKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

MMPOBOAUTE KOCBCHHBIC H3MCPCHUSA (1)PI31/I‘-I€CKI/IX BCJIIMYMH: IIJIAHUPOBATH
U3MEpeHus, coOMpaTh  3KCIEPHUMEHTAJIBHYIO  YCTaHOBKY, cienys
HpeJIJ'IO}KeHHOﬁ HWHCTPYKIWHW, U BEIYUCIIATh 3HAUCHUEC BEJIMYHUHBI

coOnrofaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu padoTe ¢ J1abopaTOpHBIM
o0opynoBaHueM

1.14

XapaKTepU30BaTh MPHUHIIUIILI IEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMNOpOM HA MX OINHCAHUSA, HUCIOJb3ysd 3HAaHUS O CBOMCTBAaxX




(bU3NYECKUX SBICHUN U HEOOXO0AUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA M U3MEPUTEIbHbBIE MPUOOPHI
0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM, COCTaBIIATb CXEMbI JJIEKTPHUUECKUX
Heneil ¢ mocienoBaTeNIbHBIM U NapauleIbHBIM COECIUHEHHEM 3JIEMEHTOB,
pasinyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX eTen

OPUBOAUTH TPUMEPHI (HAXOIUTh MH(POPMAIHMIO O MPUMEpax) MPaKTHIECKOTO
UCMONb30BaHUS  (U3UYECKUX 3HAHUH B  IIOBCEJAHEBHOM KU3HM UL
oOecrieyeHns 06€30MaCHOCTU MPH OOpAIICHUH C MPUOOPAMU U TEXHHYECKUMHU
YCTPOMCTBAMM, COXPAHEHUs 3[0POBbS U COOJIOACHUS HOPM 3KOJIOTMYECKOIO
MOBEJICHUS B OKPYXAIOLIEH Ccpeae

OCYIIECTBIISITh TOWCK WHPOpMAUU (U3NYECKOTO COACPXKAHUS B CETH
NHTepHeT, Ha OCHOBE MMEIOIIMXCSA 3HAHUW M NYyTEM  CpPaBHEHHUS
JOTIOTHATEIFHBIX HMCTOYHHUKOB BBIACIATh WH(POPMAIUIO, KOTOpAasl SBJISETCS
IIPOTUBOPEYMBOM UM MOXKET OBITh HEJJOCTOBEPHOM

1.18

1.19

1.20

9 KJIACC

UCIIONIb30BaTh IPHU BBIMOJHEHUH Y4YEOHBIX 3aJaHUi HAYYHO-MOMYISIPHYIO
TUTEepaTypy (HU3MYECKOTO COJEPKaHUs, CIIPABOYHBIC MATEPHAIbI, PECYPChI
cetu  HMHrepHer; Buaaerb nOpuéMaMM  KOHCIEKTHUPOBAaHUA  TEKCTa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO

co3/laBaTh COOCTBCHHBIC IMCHBMEHHBIE W KpaTKUE YCTHBIC COOOICHHUS,
0000mas wHPOpPMAIMIO W3 HECKOJBKHUX HCTOYHHKOB  (DU3MYECKOTO
COJICpKaHUs, B TOM YHCJIC MyOJIMYHO MPEIACTABISATh PE3YJIbTAThl MPOCKTHOM
WIA WMCCIIEOBATEIbCKON JEATENIbHOCTH, MPH 3TOM T'PAMOTHO HCIIOJIB30BATh
U3yYCHHBI  TIOHATHHHBIA  ammapaT Kypca  (U3MKH,  CONPOBOXKIATh
BBICTYIUICHHE ITPE3CHTALNEN

IIPY BBIITOJIHEHUH y4eOHBIX TIPOEKTOB M UCCIICAOBAHUH (PU3MUECKHIX MPOIIECCOB
pacrpenesaTe O05S3aHHOCTH B TIpYIIE B COOTBETCTBHM C IOCTAaBICHHBIMU
3a/la4yaMH, CJIEIUTh 32 BBINOJIHEHWEM IUIaHa JEUCTBUN M KOPPEKTHPOBATh €rO,
a/IeKBaTHO OIIGHWBaTh COOCTBEHHBI BKJIAJ B JEATEIbHOCTb TPYIIIIHI,
BBICTpAauBaTh KOMMYHHKAaTUBHOE B3aWMOJEHUCTBHE, TMPOSIBISSI TOTOBHOCTh
paspeniatb KOH(QJIUKTHI

Kox npose-
psieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJI30BATh U3YYCHHBIC ITOHATUS

1.2

pasiindaTth SABJICHUA 110 OIMMCAHUIO HUX XapPaKTCPHBIX CBOICTB W Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (pmnqecxoe SBJICHUC

1.3

1.4

pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (DU3MYECKHX SIBICHUH B OKpYXKarolleM
MHUpE, B TOM 4ucie (U3NYECKUE SIBICHUS B NMPHUPOJE, NMPU ITOM IMEPEBOIUTH
NPaKTUYEeCKYyl0 3a7adyy B y4yeOHYI0, BBIIENATH CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKH) HU3HUECKUX SIBICHUN

ONKCHIBATh HM3yYEHHBIE CBOMCTBa Tel M (U3HUECKHUE SIBICHUS, HCIOJIb3Ys
¢u3nueckue BEJWYMHBI, NPH OMUCAHWU NPABWIBHO TPAKTOBATH (DU3NUYECKUN
CMBICT HCIOJNb3YEMbIX BEIUYHMH, OOO3HAUEHUS U E€AMHULBI (PUINIECKUX
BEJIMYMH, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYHMHY C
JpPYTMMHM  BEIMYMHAMH, CTPOUTh TIpapUKd HM3YYEHHBIX 3aBHCHUMOCTEH




(UBUIECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOICTBA Tel, (U3MUYECKUE SBIICHUS U MPOLIECCHI, UCIONIb3Ys
W3YYCHHBIC 3aKOHBI, TPU ITOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKChIBaTh €T0 MaTEMaTUUYECKOE BhIPAKEHHE

1.6

OOBSICHATh (PU3UYECKUE MTPOLECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull IIPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYUMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 2 — 3 JIOTMYECKUX IIAroB C
NOMOIIBI0 2 — 3 M3YYEHHBIX CBOMCTBAa (PU3MUECKUX SBJICHUH, (U3NIECKUX
3aKOHA WJIA 3aKOHOMEPHOCTHU

1.7

1.8

1.9

penate pacuy€THBIC 3a1a4n (ONMUpAIOIIMecs Ha CUCTeMY M3 2 — 3 ypaBHEHUH),
UCTIONB3Ysl 3aKOHBI W (DPOPMYJIBL, CBSI3bIBAIONINE (DU3UYECKHE BEIMYMHBL: Ha
OCHOBE aHaln3a YCIIOBHS 3aJa4yd 3alHMChIBATh KPAaTKOE YCIOBUE, BBISBIATH
HEIOCTAIoOUINe WM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOMMBIE JUIS PELICHUS, TPOBOJAUTH PACUETHI U OLICHUBATh PEATMCTHYHOCTD
MOJTYYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBI

pacro3HaBaTh MpoOJIEMBl, KOTOPbIE MOKHO PEUIMTH MPH MOMOILIM (PU3HUYECKUX
METOJIOB, HCIIOJIb3YSl OINMCAHUE MCCIEAOBAHUA, BBLICIATH I[IPOBEPAEMOE
IIPEIIONIOKEHUE, OLIEHUBATh MPAaBUIBHOCTh NOPSAKA IIPOBEACHUS UCCIIEIOBaHMs,
JIeJIaTh BBIBO/bI, MHTEPIPETUPOBAThH PE3YJIbTAThl HAOIIOAEHHUN U OIBITOB

IPOBOJUTH OTBITH 10 HAOMIOACHHUIO (DM3WYECKHUX SIBICHUH WM (U3NICCKUX
CBOWCTB TeJI: CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000py/0BaHUsl, OIHUCHIBaTh XOJI OIBITA M €ro pe3yJbTaThbl, (OPMYJIHUPOBATH
BBIBOJIbI

1.10

NPOBOJUTh MPH HEOOXOJUMOCTH CEPHIO MPSIMBIX HW3MEPEHUH, Ompeaessis
CpeaHee 3HAaYeHUE U3MepseMOl BETMYUHBI ((POKYCHOE PacCTOSTHUE cOOMparomei
JIMH3BI), 000CHOBBIBATh BHIOOP CIOc00a U3MEpeHUs (M3MEPUTEIHLHOTO TPHOOpa)

1.11

OPOBOJIUTH  MCCJIEIOBaHME  3aBHUCUMOCTEH  (U3MYECKMX  BEIMYUH  C
UCIIOJIb30BaHUEM  TNPSMBIX  HM3MEpPEHUH:  IUIAHUPOBATh  HCCIEJOBaHHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH pE3yJabTaThl MOJYyYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEJTUYMH B BUJE TAOIUIM I'padUKOB, J1€1aTh BBIBObI
10 pe3yJIbTaTaM UCCIIEN0BaHUs

1.12

MPOBOAWTh KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIMYUH: TUIAHUPOBATH
U3MEpPEHHs, COOMpaTh DKCIEPUMEHTAIbHYI0 YCTAHOBKY H  BBITIOJHSITH
U3MEpPEHHUs], Cleaysd INPEUIOKEHHONM MWHCTPYKLMHU, BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI W aHAJIM3UPOBATh IOJIYYECHHBIE PE3YJbTaThbl C YYETOM 3aIaHHOMN
MOIPEIIHOCTH U3MEPEHUH

1.13

coOJIroIaTh TpaBWia TEXHUKH O€30MacHOCTH Ipu pabore ¢ JabopaTOpPHBIM
o0opynoBaHuEM

1.14

1.15

1.16

pa3in4yaTh  OCHOBHbIE  TPH3HAKM  W3YYEHHBIX  (PU3MUECKUX  MOJENEeH:
MaTepuaibHas TOuYKa, abCOJIIOTHO TBEPAOE TENO, TOYEUHBIM MCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, [IJJaHETapHasi MOJENIb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOIO
aqpa

XapaKTepu30BaTh MPUHILMUIIBI JAEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOMl Ha MX ONMCAHMs, MCIONb3ys 3HAHWS O CBOMCTBax
busnyecKuX SIBICHUN U HEOOX0AUMBbIe (PU3NYECKHIE 3aKOHOMEPHOCTH

HCIIOJIB30BAaTh CXEMbl M CXCMATUYHBIC PHCYHKH MH3YUCHHBIX TCEXHHYCCKUX

YCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJOTMYCCKHUX MHNPOHCCCOB IIpHU
PEUICHUN y‘Ie6HO-HpaKTI/I'-IeCKI/IX 3aaa4, OINTHYCCKHUEC CXCMbI IS IMOCTPOCHUS




M300paKCHHI B TUIOCKOM 3€pKajie U COOMPAOIICH JINH3E

1.17

OPUBOJIUTH TpUMEPHl (HAXOAUTh HMH(MOPMALIMIO O HpUMEpax) MPAKTHUYECKOTO
UCTIONIb30BaHUsl (PU3UYECKUX 3HAHWN B TIOBCETHEBHOM KU3HU I 0OECTICUeHUs
0e30MacHOCTH MpU OOpalieHnH ¢ IpudopaMu U TEXHUYECKUMHU YCTPOCTBaMH,
COXpaHEHHS 3J0POBbsI M COOJIIOJICHUS HOPM DKOJIOTMUYECKOTO TIOBEJICHUS B
OKpY>Kalolleu cpene

1.18

1.19

OCYLIECTBIIATh MOUCK HMHPOpPMALUU (QU3IUUECKOro COJEpKaHUsl B CETH
WuTepHer, caMocTosATENbHO (HOPMYIHUPYs TMOUCKOBBIN 3alpoc, HAXOIUTh MYTH
ONpeNieNIeHUs]  JJOCTOBEPHOCTH  IOJy4e€HHOM HHGpOpMAallMd Ha  OCHOBE
MMEIOIIMXCS 3HAHUH U JTOIIOJIHUTENIBHBIX HICTOYHUKOB

UCTIOJIb30BaTh IPH BBIMOJHEHUHM YYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JIUTEepaTypy PU3NYECKOTO COJEpKaHusl, CIPaBOYHbIE MaTEPHUAIIbl, PECYPChI CETH
WnuTepHer; Bnanetsh mpuéMaMu KOHCIEKTUPOBAHMSA TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/laBaThb COOCTBEHHbIE IHCBMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
UH(POPMALIUN U3 HECKOJIBKHX HCTOUHUKOB (PU3HMUECKOTO COJEPKAHUS, ITyOTUIHO
IIPEJICTABIIAITh PE3YJAbTAThl IPOEKTHOM MM UCCIIENOBATEIbCKON NEATEIBHOCTH,
IPU OTOM TIPAMOTHO HCHOJB30BATh MW3YYEHHBIM ITOHATUMHBIA armapar
U3y4yaeMoro pasjena (pU3UMKU M CONPOBOXKIATh BBICTYIJICHHE IpE3eHTalMen C
y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

NIPU BBINIOJHEHUH YYCOHBIX MPOEKTOB U MCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacnpenensaTh OO0S3aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTaBJICHHBIMHU
3ajjauaMu, CJICIUTh 32 BBITOJHCHHEM IIJIaHA JICHCTBUU M KOPPEKTUPOBATH €ro,
aJICKBaTHO OICHWUBATh COOCTBEHHBIM BKJIAJ B JCATCILHOCTH TPYIIIIBL,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, TPOSBISAsS TOTOBHOCTh
paspeniatb KOHQIUKTHI




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon Kon
pasaesia | 3JieMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MHPA

®uszuka — Hayka o npupone. SBnenus npuponsl. Puznueckue
1.1 SBJIICHUS: MEXAaHWYECKHE, TEIUIOBBIC, JIIEKTPUYECKUE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIE
dusznueckue  BETMUMHBL  M3MepeHHe  (U3MYECKMX  BEJMYMH.
1.2 ®dusndeckue npubopsl. [lorpemHocts u3MepeHuit. MexayHapoiHas
CUCTEMA EANHMII
EcrecTBeHHOHayuyHBI METOJl TMO3HAHMS: HAONIOJEHUE, MOCTAaHOBKA
1 1.3 Hay4HOT'0 BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SIKCIIEPUMEHT 110 IIPOBEPKE
TUN0TE3, 00BSICHEHNE HAOII0AaEMOT0 SIBJICHMUSI
1.4 Onucanue GpU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN
[IpakTryeckue paboOTHI:
— H3mepenue paccTossHUMN.
15 — HM3mepenue o0bEMa KUAKOCTH U TBEPIOTO TeA.
' — OmnpeneneHue pa3MepoB MaIbIX TEJl.
— H3mepenne  Temmeparypbl Ipd  I[IOMOIIM  KUJKOCTHOIO
TEPMOMETPA U AATYUKA TEMIIEPATYPhI
INEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHWU BEILIECTBA
71 CrpoeHue BemiecTBa: aToOMbl U MOJEKYJbI, UX pa3Mmepbl. ONBITHI,
JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA
29 JIBmkeHne yacTul BemecTBa. CBsA3b CKOPOCTU JBMKEHMSI YacTHUL] C
' Temneparypoil. bpoynoBckoe nBuxenue, nuddysus
23 B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U OTTAIKUBaHHE
ArperaTHble COCTOSHUSI BEILECTBA: CTPOCHHE Ta30B, >KUIKOCTEH MU
24 TBEPABIX (KPUCTAIIIMYECKUX) Tell. B3auMoCBs3b MEXIy CBONCTBAMHU
2 ' BEUIECTB B Ppa3HBIX arperaTHbIX COCTOSHMSIX W HMX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHUEM
2.5 Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
— OueHka auameTpa aroMa METOAOM PAIOB (C MCIOJIb30BaHHEM
26 ¢dororpaduii).
—  OnpIThI 10 HAOJIOJCHUIO TEIJIOBOTO PAaCIIMPEHUS Ta30B.
—  OnpiTel 10  OOHApPYXKEHHUIO JAEMCTBUS CHJI  MOJIEKYJISIPHOTO
IPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
31 MexaHuueckoe  JBUKEHHE. PaBHOMEpDHOE U HEpaBHOMEPHOE
JIBUKECHHE
3 39 Ckopoctb. CpenHsisi CKOpPOCTb IIPU HEPAaBHOMEPHOM JIBUKEHUH.
' Pacuér nytu u BpeMeHH IBUKEHUS
33 SIBnenue wuHepuuM. 3aKOH HHepUUH. B3auMmonelcTBue Ten Kak

InpruirMHa MU3MCHCHHA CKOPOCTU JIBUIKCHHUS TCII. Macca kak MCpa




HHEPTHOCTHU TECJIa

IInoTHOCTE BCIIIECTBA. CBs3b INIOTHOCTH C KOJHMYECTBOM MOJIEKYII B

34 eauHuIe o0bEMa BelecTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI

36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue Cuibl C MOMOIIBIO
JMHAMOMETpa

37 SIBnenue TAroreHuss U cuia TspKecTH. Cuina TSKECTH Ha JPYTUX
mianerax. Bec tena. HeBecomocTh

33 Cuna tpenus. TpeHue CKONBXKEHUS U TPEHUE IOKOs. TpeHue B
MIPUPOJIC U TEXHUKE

39 Crnoxenue cui, HaIIPaBJICHHBIX 1o OJIHOM IPSIMOiA.

) PaBHOelicTBYIOIIAS CHIT

[IpakTuueckue padbOTHI:
OrmpenenieHne CKOPOCTH PABHOMEPHOTO JIBIDKCHHS (IIapuka B
KHUJKOCTH, MOJENH JJIEKTPUYECKOTr0 aBTOMOOWIIA M TaK Jaiee).
Onpenenenue cpeiHel CKOPOCTH CKOJIBXKEHUs OpyCKa WU IIapuKa o

3.10 HAaKJOHHOM TuIocKOoCTU. OrnpeneneHrue IJIOTHOCTH TBEPIOro Tea.
OnbITHI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKEHUS
(medbopmanuu) TNPYKUHBI OT TPUIOKEHHOW  CHibl.  OMBITHI,
JEMOHCTPUPYIOITUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJBXKEHUS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH
Ousnueckue sIBICHUS B MPUPOJIE: IPUMEPHI IBMKEHUS C Pa3THUYHBIMU

3.11 CKOPOCTSIMM B JKMBOM M HEKMBOH IIPUPOJE, NCHCTBUE CWIBI TPEHHUS B
MIPUPOJIC U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: JUHAMOMETD, MOJIINITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBnenue TtBEpaoro tena. CrocoObl YMEHBIIEHHS U YBEJIUYECHHS

4.1
JTaBJICHHUS
49 JlaBneHue ra3a. 3aBUCUMOCTb JaBJI€HHMS ra3za oOT 00bEéMa,
TEMIEPATYPbI
43 [lepenaua naBiaeHUs TBEPABIMU TEJIAMHU, >KMJIKOCTAMU M Ta3aMu.
] 3axoH Ilackans. [IHeBMaTHUeCKHE MaIIMHbI
44 3aBUCUMOCTh JIaBJICHUS KHUJIKOCTH OT IIyOuHBI. ['mapocraTuueckuit
) napagokc. CooOrraromuecs: cocyabl. [ uapapinueckue MexaHN3Mbl
Atmocdepa 3emsin u  armocdepHoe  naBieHue.  [IpuumHBI
4.5 CYIIECTBOBaHMS BO3AYIIHOM oOosouku 3emiu. OmnbiT Toppuuesiu.
3aBUCUMOCTb aTMOC(HEPHOT0 TaBJIEHMS OT BBICOTHI HaJl YpOBHEM MOpS
46 W3mepenue atmocdepHoro naieHus. Ilpubopsl 1 u3MepeHus
' aTMOC(EepHOTO TaBJICHHS
47 JleiicTBre JKMJKOCTM M Tra3a Ha IMOIPY)KEHHOE B HHUX TeJO.
' BrrTankuBatoniast (apxuMeioBa) cuiia. 3aKkoH Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
[IpakTuyeckue paboOTHI:
HccnenoBanne 3aBUCHUMOCTH Beca Tela B Bojge OT 00bEMa
4.9 NOTPYXKEHHOW B JKMIKOCT,  vacth  Tena.  OmpezneneHue

BBITAJIKUBAIOLEA CHJIBI, JICHCTBYIOIIEH HaA TEJIO, MOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTM  BBITAJIKHUBAIOIIEH  CHIIBL,



JNEUCTBYIOIIEH Ha TEIO B IKUJIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBL,
JNEUCTBYIONIEH Ha TEJIO B JKHIKOCTH, OT 00BbEMa MOrpYyXKEHHOH B
KHUJKOCTh YaCTH TeJla U OT IJIOTHOCTHU XUAKOCTH. KoHCTpyupoBaHue
apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKM M OIpeAeleHne e
Ipy30I0AbEMHOCTH

410 dusndeckue SBICHUS B MPUPOAC: BIMSHHEC aTMOCHEPHOTO JABICHHS
Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO
TexHuyeckue ycTpolcTBa: COOOUIAOMIMECS COCYIbl, YCTPONCTBO

4.11 BOJOIIPOBO/IA, THUAPABIMYECKHA TIpECC, MaHOMETp, Oapomerp,
BBICOTOMEp, IOPLUIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' U

5.1 Mexanunueckasi paborta

5.2 Mexanuyeckast MOITHOCTb

5.3 [IpocTeie MeXaHU3MBI: pbIYar, 070K, HAKJIOHHAS TUIOCKOCTh. [IpaBuio
paBHOBECHS pblyara

5.4 [IpumeneHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

55 «3omotoe mpaBuso» MexaHuku. KoaduiueHT mnonesHoro AeicTBUs
MeXaHu3MOB. [IpocThIe MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTennmanpHas SHEPTUM TEJA, MOTHATOTO HaJ 3eMIIEN

5 5.7 Kunernueckas sneprust

53 [lonnas MeXaHWeCKas SHEPris. 3aKOH H3MEHEHUsI U COXPaHEHUS
MEXaHWYECKON IHEPTUN
[IpakTuueckue padbOTHI:
Omnpenenenue pabOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JBUKCHHUH

5.9 Tela MO TOPU30HTAIBHOM MOBEpXHOCTH. VccnenoBaHue ycioBUi
paBHOBecusi pbryara. HM3mepenue KIIJ[ HakIOHHOM TMIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUHU

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIC YEIIOBEKA

511 TexHuueckue yCTpOMCTBA: pblyar, MOJBMXKHBI M HEMOJBHKHBIN
OJIOKHM, HAKJIOHHAS TNIOCKOCTb, TPOCThIE MEXaHU3MBI B OBITY

8 KJIACC
Kon Kon

pas3aeja  3JIEMEHTaA

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

TEIIIOBBIE ABJIEHUA

OCHOBHBIC TOJOKCHHUS MOHCKyHHpHO—KHHGTH‘IGCKOfI TCOpHUU CTPOCHUMA

6.1 BemiecTBa. Macca u pasmepsl MojieKyd. OmnbIThbl, MOATBEPKAAOIINE

OCHOBHBI€ MTOJIOKEHUS MOJIEKYJIIPHOKMHETHUYECKOU TEOPHH
6 6.2 Mopnenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUII BEIIECTBA.
) Kpucranmmieckne u amopdHsbie Tena

63 O6T)$ICHCH%6 CBOICTB Ta30B, )KI/IJIKOCTE}?I A TBEPJIBIX TEIl HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOM TEOpUH

6.4 CmaurBaHMe M KallWJUISIPHbBIE SIBJICHUS

6.5 TenioBoe pacuiupeHue u cxxarue




Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO  TEIJIOBOTO

6.6 JBHKCHUS YaCTHI]
6.7 Buytpennss sueprus. CriocoObl M3MEHEHHUS BHYTPEHHEH SHEpruu:
) TEIUIONepeaya u coBepiieHre padboThl
6.8 Buasl Tenionepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUEHUE
6.9 KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEILIECTBA
6.10 TennooOMeH U TemI0BOE paBHOBECUE. Y paBHEHHUE TEIJIOBOrO OasiaHca
6.11 [InaBneHne M OTBEpJEBaHUE KPUCTAUIMYECKUX BEIIECTB. Y AeNbHas
TEIJIOTA IJIABJICHUS
[TapooGpazoBanue u konmeHcanus. Vcnapenue. Kunenue. Y nenpHas
6.12 TEIUIOTa NapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATyphbl KHUIIEHHS OT
aTMoc(hepHOro JaBIeHUS
6.13 BnaxxHocTh Bo3tyxa
6.14 DHeprus TOIUIMBA. Y IeibHas TEIJI0TA CrOPAHUs
6.15 [Mpunnuns! padotsl TeroBbix aeurareneii KI1/1 remnoBoro npuratens.
TemuioBble ABUTATENN U 3alllUTa OKPYKAIOLLIEH Cpe/Ibl
6.16 3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCaX
[IpakTuueckue pabOTHI:
— OmnbiTel 110 OOHApY)XEHHIO JAEWCTBUS CHUJI  MOJIEKYJIIPHOTO
MIPUTSKEHUSL.
— OnbITel 10 BBIPALIMBAHUIO KPUCTAJUIOB IOBAapEHHON CONM WM
caxapa.
— OnpiTel 1O  HAONIOAEHHWIO TEIUIOBOTO  PACUIMPEHHUS Ta30B,
KUJKOCTEH U TBEPABIX TEll.
— Onmnpenenenue qaBjaeHUs BO3yXa B 0aJUIOHE HITIPHIIA.
— OnpITBl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJIEHUS BO3]lyXa OT
ero o0bEMa 1 HarpeBaHus WIHM OXJIAXKICHUS.
6.17 — IlpoBepka rumote3sl JUHEHHONH 3aBUCUMOCTH JIJIMHBI CTOJOHMKA
' KHUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIEPATypHI.
— Halnronenne n3MeHeHHs BHYTPEHHEH SHEPTUU Tella B pe3yabTaTe
Teruionepeaud U padboThl BHEIIHUX CHIL.
— MHccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOM
U TOpsTYEN BOABI.
— OnmnpeneneHrne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOrO BOJOH NIpH
TEMI000MEeHE C HarpeThIM METAJUIMYECKUM LIUJIMHIPOM.
— Omnpexnenenue yaeapHON TEMIOEMKOCTH BEIIECTBA.
— MHccnenoBanue nporecca UCHapeHus..
— Onmnpenenenre OTHOCUTENILHON BIAXXHOCTH BO3/yXa.
— Omnpenenenne yieapHON TEIJIOTHI IUIABJICHUS JIbJIA.
dusnyeckue SBICHUS B TPUPOJE: TMOBEPXHOCTHOE HATSHKCHHE |
6.13 KanWJUIApHBIE SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B MPUPOAE, U3ITYyUECHUE
ConHua, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl; 00pa30BaHUE POCHI,
TymaHa, UHesl, CHera.
TexHu4eckue YCTpOMCTBA: KamWUISIPbl, MNPUMEPbl HCHOJIb30BaHUS
6.19 KPHUCTAJIJIOB, KHJIKOCTHBIA TEPMOMETP, JATYUK TEMIIEpaTyphl, TEPMOC,

cUCTeMa OTOIUICHUS JOMOB, TUIPOMETPBI, I[ICUXPOMETp, IapoBas
TypOHMHa, IBUTAaTEIh BHYTPEHHETO CrOPaHUsl.




OJIEKTPUYECKHE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsJI0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH CHUTBI
7.2 B3aMMOJICHCTBUS 3apsHKEHHBIX TEJl OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUS
MEXTy TEJIaMH )
Onektpuyeckoe moje. Hampsyk€HHOCTb  3JEKTPUYECKOTO  MOJIS.
7.3 [IpuHuuKn cynepno3uuu 3JEKTPUUYECKUX Mojel (Ha KaueCTBEHHOM
YPOBHE)
74 Hocurenu »siekTpuyeckux 3apsaoB. DJIEMEHTAPHbIA BJIEKTPUYECKUN
' 3apsn. Ctpoenue aroma. [IpoBOJHUKY U TUANEKTPUKH
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
76 DNEeKTpUYECKUI TOK. Y CIOBHS CYIIECTBOBAaHUS 3JIEKTPUYECKOIO TOKa.
) HcTouHnKH MOCTOAHHOTO TOKA
77 JIefcTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE, XUMUUECKOE, MAarHUTHOE).
) DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax
7.8 Onektpuueckas nenb. Cuia Toka. DIeKTPUUECKOE HaIPSKEHUE
7.9 ConpoTuBieHHE NPOBOAHUKA. Y J€IbHOE CONPOTUBIICHUE BEILIECTBA
7.10 3akon Oma 11 ydacTka uenu
7.11 [TocnenoBarenbHOE U NapAIIIEIBHOE COEAMHEHUE TIPOBOHUKOB
7.12 PaboTta 1 MOITHOCTH AMEKTpUIeCcKOro Toka. 3akoH Jlxoymns — JIenma
713 DNEeKTPpUYECKHE 1NN U TTOTPEOUTENH AIEKTPUIECKOM IHEPTUU B OBITY.
KopoTtkoe 3ambikanmne
7.14 [TocTostHHBIE MarHUThl. B3anmoielicTBHE MOCTOSIHHBIX MATHUTOB
715 MarnutHoe nosie. MarauTHoe noJie 3eMJIu U €ro 3HauyeHue JUIs )KU3HU
Ha 3emie
716 OneIT OpcTena. MarHuTHoe MoJie AIeKTpruUeckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE
JlelicTBue =~ MAarHMTHOrO  MOJiE  HAa  MPOBOAHUK C  TOKOM.
7.17 DNEeKTpOABUTATEND MOCTOSIHHOTO TOKA. Ucnons3zoBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE
718 OneiTel @apajnes. SIBieHHE >3IE€KTPOMArHUTHOW MHAyKUuu. [IpaBuio
) Jlenna
719 Onekrporerepatop. CrmocoObl TONyYeHUs SIEKTPUYECKOH DSHEPTuu.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneITel 10 HAOMIOACHUIO DICKTPU3AIMU TN WHAYKIHUEH U TpH
COTIPUKOCHOBEHUH.
UccnegoBanue NeHCTBUSI 3JIEKTPUUECKOTO TMOJISI HA MPOBOJHUKH U
JTUDJICKTPHUKHU.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IETTH MOCTOSHHOTO TOKA.
7.20 W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepeHue 1 peryarupoBaHue HapsHKEHUs.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HYIIETO Yepe3 pe3rucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHHS HA PE3UCTOPE.

OnbITHI, JIEeMOHCTPHPYIOIITHE 3aBHCUMOCTh AIIEKTPHYECKOTO
COIIPOTHBIICHUS] MPOBOJHUKA OT €ro JJIUHBI, IUIOIAAM MOMNEPEYHOro
CEUeHHsI ¥ MaTepHaa.




[IpoBepka mpaBuiia CIOXKEHUS HANpsHKEHU MpU MOCIEA0BATEIbHOM
COEIMHEHUH JBYX pe3ucTopoB. [IpoBepka mpaBuia ist CUIIbI TOKA MIPU
napajuieIbHOM  COEAMHEHUU pe3ucTopoB. Ompenenenue pabOTHI
NEKTPUYECKOr0 TOKa, MAyLlero uepe3 pesuctop. OnpeneneHue
MOIIIHOCTH  JJIGKTPUYECKOTO TOKa, BBIACNSEMON Ha pe3ucrope.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEpe3 JaMIIOUKy, OT
Hanpspkenus Ha Heill. Onpenenenue KIIJ narpearens. McciaegoBanue
MarHMTHOTO B3aMMOJICHCTBUSI TOCTOSIHHBIX MarHutoB. H3ydenue
MarHUTHOTO TOJS MOCTOSHHBIX MarHUTOB INPU UX OObEIUHEHUH U
pasznenenun. MccrnenoBaHue JEHCTBUSL AJIEKTPUYECKOTO TOKAa Ha
MarHuTHYIO CTpeiKy. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI
B3aUMOJICMCTBUS KATYIIKA C TOKOM M MarHuTa OT CHJIbI TOKa M
HaIpaBJIeHUsl TOKa B Karymke. V3ydeHue NEeHCTBUS MAarHUTHOTO TMOJIsS
Ha MPOBOAHUK ¢ TOKOM. KoHCTpyupoBaHue u u3yyeHUE pabOThI
ANEKTPOJABUTATEIS. Wsmepenne  KIIJl ~ snexTpoaBurareiabHOU
ycTaHOBKUA. ONBITHI MO HMCCIEIOBAHUIO SBJICHHS SJEKTPOMArHUTHOU
WHIYKIMHA: HUCCIEJOBAaHHE W3MEHEHUN 3HAueHUs | HaIpaBlICHUS
WHIYKIIHOHHOTO TOKA

dusznueckue SIBJICHHSI B nopupoac: SJICKTPUYCCKHUEC ABJIICHHA B
aTMOCCI)epe, QJICKTPHUUYCCTBO JKHUBBIX OPraHU3MOB, MAIrHHUTHOC IIOJIC

7.21 .
3emi, Ipelid MmoyrocoB, pojib MAarHUTHOTO TOJIS JUIS J)KU3HU Ha 3eMiie,
MOJIAPHOE CUSTHUE
TexHuyeckue YCTpOICTBa: SJIEKTPOCKOM, aMIIEPMETP, BOJLTMETP,
peocTar, CYETUMK OJJIEKTPUYECKOM SHEPIHH, DIIEKTPOOCBETUTEIIbHBIC

7.22 PUOOPHI, HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr),
AJIEKTPUUECKUE MPEIOXPAHUTEIH, DJICKTPOMATHHUT, SJIEKTPOJBUTATENb
MIOCTOSIHHOTO TOKa, TeHEepaTop MOCTOSHHOTO TOKa

9 KUJIACC
Kon Kon

pasacia 9JICMCHTAa

[IpoBepsiemble 3JIEMEHTHI COICPIKAHUS

MEXAHWYECKUE ABJIEHUA

8.1 Mexannueckoe nBrmxkeHue. MartepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO JIBUIKEHUS

8.3 PaBHOMEpPHOE NPSMOJIIMHENHOE JBUKEHHUE

3.4 HepaBHoMepHOE npsimonnHenHoe BHKeHue. CpelHsas U MTHOBEHHAas
CKOPOCTb TeJla PYU HEPABHOMEPHOM JIBH)KEHUU

8.5 YckopeHne. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKEHHE

8 8.6 Cob6oanoe nagenue. OneiTel ["anunes

PaBHOMepHOE nBHXKEHME 1O OKpyxHocTH. [lepmon um dyacrora

8.7 oOpaienus. JIunelinas u yrioBas ckopocTu. LleHTpocTpeMuTenbHoe
YCKOpEHHUE

8.8 Ilepsbiit 3ak0oH HproToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HproTOHA

8.11

[TpuHIUIT CynepIIO3UIIUN CUII




8.12

Cuna ynpyroctu. 3akoH ['yka

Cuna TPEHU: CHJIa TPCHUS CKOJIbXKCHUS, CHUJIa TPCHUS ITOKOA, APYyTrue

8.13
BU/JIbI TPCHHSI

314 Cuwia TsKECTH W 3aKOH BCEMHUPHOrO TATOTEHUS. Y CKOpEHUE
CBOOOJIHOIO MaJCHUS

315 JBwxenue mraner Bokpyr Comnia. [lepas kocMuueckass CKOPOCTb.
HesecoMocCTh U nieperpysku

8.16 PaBHOBecue marepualibHON TOYKU. AOCOIIIOTHO TBEPOE TEIIO

317 PaBHOBecue TBEpAOrO TeEna € 3aKPEINIEHHOM OCBHIO BpaICHHS.
MowmeHnT cunbl. LieHTp TsxecTn

8.18 Nmnynec Tena. Mismenenue ummnyibsca. iMnynbsc cuiiel

8.19 3aKOH COXpaHEHUsI UMITYJIbCa

8.20 PeakTuBHOE IBHXKCHUE

8.21 Mexanunyeckas paboTa © MOITHOCTb

8.22 Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUM U paboThl

8.23 [ToreHimanpHas HEPrUsl Tea, MOJIHITOTO HaJl TOBEPXHOCTHIO 3eMJIIn

8.24 [ToTeHumanbHast SHEPrus CKATOU MPYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU

8.26 3aKOH COXpaHEHUSI MEXaHUYECKON YHEPT U
[TpakTrueckue pabOTHI:
OnpeneneHne cpeHe CKOPOCTH CKOJIBKCHHS OpyCKa WIIH JIBHKCHUS
[IapuKa MO HAKJIOHHOM IiockocTH. OrmpeneieHne yCKOPEHHUs Teia
MIPU PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM TJIOCKOCTH.
Hccnenosanue 3aBUCHMOCTH nyTU oT BpEMEHU npu
PaBHOYCKOPEHHOM JIBUJKEHUHU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €ciaM NpU PABHOYCKOPEHHOM JBHXKEHHH 0€3

827 HAaYaJIbHOW CKOPOCTHU TYTH OTHOCSITCS KaK psii HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJMHAKOBBI.
UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOpManbpHOrO JaBieHusa. Omnpenenenue KodpuUIMEHTa TPEHUS
ckonpxkeHus. OnpeneneHue KECTKOCTH MPYXUHBL OrmpeaerneHne
paboThl CUJIBI TpPEHHS TNpPU PABHOMEPHOM JIBIDKEHHUH Tella 0
TOPU3OHTAILHOM  TOBepXxHOCTU. OmpeneneHrue pabOThl  CHIIBI
YOPYrOCTH MPU MOABEME Ipy3a C UCHOJIb30BAHUEM HEMOJABHXKHOTO U
IMOJABMKHOTO OJIOKOB
®uznueckue SBICHUS B MPUPOJE: MPUIMBbI U OTJIUBBI, JBHKCHHE

8.28 mwiaHeT CoOJHEYHOM CHUCTEeMbl, PEaKTUBHOE JIBJKEHUE IKUBBIX
OpraHU3MOB

829 TexHU4YecKkne yCTPOMCTBA: CHHAOMETP, JATYUKU  TOJIOKEHHUS,

pacCTodHNA U YCKOPECHUSA, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

Koneb6arenproe aBuxenue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:

o1 IIEPUOJI, YaCTOTa, aMIUIUTYa

99 MareMaTtnyeckuii U NpyKUHHBIM MasTHUKU. [IpeBpamnienue sHepruu
' IpH KoJiebaTeIbHOM JABMKEHUN

9.3 3aryxatomue Konedbanus. BeiHyxiennble konebanus. Pe3onanc




Mexanundeckue BoJiHbl. CBOMCTBAa MeXaHMYECKUX BOJH. [IpogonbHbIe
9.4 M TomepeyHble  BOJHBL.  JlnMHA  BOJHBI U CKOpPOCTh €€
' pacnpocTpaHeHusl. MexaHUYecKre BOJHBI B TBEPAOM  Tele,
CEHCMUYECKHUE BOJIHBI
9.5 3Byk. [')pomMKkoCTb U BbIcOTa 3BYKa. OTpa’keHuE 3ByKa
9.6 Wudpa3ByK U yIbTpa3ByK
[TpakTuyeckue paboOTHI:
Onpenenenre 4acToTbl M MepHoja KojeOaHUW MaTeMaTH4ecKoro
MasITHHUKA.
Onpenenende 4YacTOoThl M HepuoAa KoJeOGaHWi MPYKUHHOTO
MasTHHKA
9.7 HccnenoBanue 3aBUCUMOCTH TIepHOJa KOJICOAHUH IOJBEIICHHOTO K
HUTU Tpy3a OT JUIMHBI HUTH. VcciienoBanue 3aBUCUMOCTH IEpUOaA
KojeOaHui MPYKUHHOIO MasTHHKA OT Macchl rpysa. I[IpoBepka
HE3aBHCHMOCTH IepHoja KojeOaHui rpysa, MOJBELIEHHOTO0 K HUTH,
OT Macchl Tpy3a M KECTKOCTU MPYXKHUHBI. VI3MepeHue yCKOpeHHs
CBOOOJHOIO NaJACHUS
938 duznueckue SIBICHUS B MPHUPOJAE: BOCHPUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETpsACEHUE, CECMUYECKUE BOJHBI, ITyHAMHU, 7XO
9.9 TexHuuyeckue ycTpoWcTBa: 3XOJIOT, HCIIOJIb30BAHUE YIIbTPa3ByKa B
) OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI
10.1 DNEeKTpOMarHuTHOE MoJe. ODJIEKTPOMarHuTHble BOJIHBL. (CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH
10.2 [Ikasa 371eKTPOMAarHUTHBIX BOJIH
10.3 3JI€E(TpOMaI‘HI/ITHa$I npupona csera. CkopocTh cBera. BomHOBbIE
CBOMCTBA CBETa
10 [IpakTuueckue pabOTHI:
10.4 N3yueHne CBOWCTB  DJIEKTPOMATrHUTHBIX BOJH C  MOMOUIBIO
MOOMIBHOTO TeNedoHa
10.5 ®dusnyeckue SBIEHUS B MpHUpojae: OHOJOrM4eckoe JAeicTBHe
BUJIUMOTO, YIBTPA(QHOIETOBOTO U PEHTIT€HOBCKOTO M3TyUSHHIA
10.6 TCXHI/I‘ICCKIEC YCTPOMCTBA: MCHOJIb30BAHUE SJIEKTPOMArHUTHBIX BOJH
JUISL COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
1.1 JlyueBas monens cBera. icTouHukuy cBeTa
112 [IpsiMonuHeTHOE pacpoCTpaHEHUE CBETa
11.3 Otpaxkenue csera. [1nockoe 3epkano. 3aKOH OTpaKEHHUs CBETA
11 114 [Ipenomnenne cBera. 3akoH mnpenomieHuss cBera. [lonHoe
BHYTpPEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop ydeit B iuH3e
11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpPOCKOTIa U TEJIECKOoMa
11.7 ['na3 kak ontuyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTh
11.8 Pasnoxxenue Gemoro ceta B crektp. OmnbiTel HptoToHa. CroskeHue
CIIEKTPaJIbHBIX 1IBETOB. [{ucnepcus cera




[TpakTrueckue pabOTHI:
— MHccenenoBanue 3aBUCUMOCTH yIyla OTPaK€HUsI CBETOBOTO Jy4a OT
yria najeHusl.
— H3yueHue XapakTepUCTUK H300pa)K€HHsI IpeaMeTa B IJIOCKOM
3epKaie.
— MHccnenoBanue 3aBUCHMOCTH yIJla IPEJIOMIIEHUS CBETOBOIO Jyya

11.9 OT yIJia aJICHUS Ha TPAHUIIE «BO3yX — CTEKIIO».
— Tlonydenue n300paxeHU ¢ TOMOIIBIO COOUPAOIIEH JIMH3HI.
— Ormpenenenne (OKYCHOTO pACCTOSHUA M ONTUYECKOM  CHIIBI
coOMparoIIel JTUH3HI.
— OmbITHI IO Pa3JI0kKEHUIO OEJI0T0 CBETa B CHEKTP.
— OnbITEl IO BOCHPUSATHIO IIBETa MPEAMETOB NPU WX HAOIIOJCHUU
yepes [BETOBbIE (DUIIBTPhI
®duznueckue sBiaeHus B npupoxe: 3armenus ConHua u JlyHsl, niera

11.10 TEJ, ONTHYECKHE SBJICHUs B atrMmocdepe (uBer Heba, pedpaxmms,
paayra, MUpax)

11.11 TexHuueckue  yCTpOilCTBa:  OYKH, mepHckom, ¢oToanmnapar,
ONTUYECKHE CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

1.1 OmneiThl Pesepdopaa u mnanerapHas monenb aroma. Mojenb aroma
bopa

122 HNcnyckanne u moryionieHue cBera aroMoM. KBaHThl. JIuHeluartbie
CIIEKTPbI

12.3 PannoaktuBHOCT. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs

12.4 Crpoenue atomHoro sapa. HykinoHHas Mopenb aToOMHOIO fjpa.
N3otonbl

12.5 PannoaktuBHbie nmpeBpamenus. [lepuoa momypacnana aTOMHBIX SIAEp

12.6 SAnepHble peakiuu. 3aKOHbI COXPaHEHUs 3apsJ0BOIO U MacCOBOTO
quces

12.7 DOHeprus CBs3U aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU

1 12.8 PeflKIII/II/I cuHTe3a u nenenus snep. Mcrounuku sueprun ConHua u

3BE3]Q

12.9 Slnepnas oHeprertuka. JlelicTBHE pPaaMOAaKTHBHBIX W3JIy4EHHH Ha
JKUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaGnroneHue CrijIonIHbIX U IMHEWYAThIX CIIEKTPOB U3ITyYEeHHUS.

12.10 UccnenoBanue TpekoB: U3MEPEHHUE SHEPTUU YACTUIIHI 10 TOPMOZHOMY
nyTH (1o ¢otorpadusm).
W3mepenne paaroakTuBHOTO GhoHa
@u3znueckue SBICHUS B IPUPOJE: E€CTECTBEHHBIN pPaJnOaKTHBHBINA

12.11 ¢oH, KOCMUYECKHE Jy4H, PajMOAKTHBHOE H3IYYEHHE MPUPOIHBIX
MUHEPAJIOB, JENUCTBUE pPAJMOAKTUBHBIX H3Iy4YEeHUH Ha OPraHu3M
4eJI0BEKa

12.12 TexHudueckne  yCTpOWMCTBA:  CHEKTPOCKON,  WHJWBHIYaJIbHBINA
JI03UMETp, KaMepa Buibcona




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOI0
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOT0 0011ero oopaszopanus Ha ocHoBe PI'OC

[Tonnmanue poiu GpU3NKH B HAYYHOU KapTHHE MUPA; CHOPMHUPOBAHHOCTH
0a30BbIX MPEICTABIECHUNH O 3aKOHOMEPHOM CBSI3M U I03HABAEMOCTHU
ABIIGHUW  TNPUPOABI, O POJM  IKCIOEpUMEHTa B  (uU3HKE, O
cucreMooOpasymomieil poiau (U3MKA B Pa3BUTUU ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJOTHH, 00 3BOMOLNN (PU3UUECKUX 3HAHUM U UX POJH B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MHpPA, O BKJIAJI€ POCCUHCKUX U
3apyOeKHBIX  Y4EHBIX-(OU3UKOB B pa3BUTUE HAYKH, OODBICHEHHE
IIPOLIECCOB OKPYIKAIOLIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUS O BUJAX MaTepuu (BELIECTBO U IOJIE), O JIBUKEHUHU KaK crocobe
CYLIECTBOBaHMs MaTepuHu, 00 aTOMHO-MOJIEKYJISIPHOW TEOPHM CTPOCHMS
BEIIECTBA, O (PU3NYECKOM CYIIHOCTH SBJICHUN MPUPOABI (MEXaHUYECKHX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX W KBAHTOBBIX); YMEHHME pa3iuyarb
SBJICHUS 110 ONMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOEe (hru3nyecKkoe SBJICHUE; YMEHHUE paclo3HaBaTh
IIPOSIBJIEHUE H3YUEHHBIX (PU3MUECKUX SIBJICHUH B OKpYKAIOIEM MHPE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHM IMOHSITHHHOIO arIrapara u CUMBOJIMYCCKOI'O A3bIKa
(1)I/ISI/IKI/I U HCIIOJB30BAHWEC HX IS PCHICHUSA y‘-IC6HI>IX 3aaa4;, YMCHHUC
XapaKTCPpHU30BaATb CBOMCTBa TCII, CI)I/I3I/I‘ICCKI/IG SABJICHHA MW IIPOLCCCHI,
HCIIOJIb3Ys q)YHHaMeHTaHI)HI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHne omuchIBaTh HN3Y4YCHHBIC CBOMCTBA TE€I H (1)I/ISI/ILI€CKI/I€ SABJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINMYHHBI

Bnagenne oOcHOBaMHM ~METOJOB HAY4YHOTO TIO3HAHMS C  Y4YETOM
coOnrofeHust mpaBui Oe3omacHoro Tpyja: HalOioneHue (U3NYECKUuxX
SABJICHUM:

YMEHHME CaMOCTOSTEIbHO COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY W3
JTAHHOTO Habopa 000pyI0BaHMS [0 HHCTPYKIIMH, OMUCHIBATh XOJ1 ONbITA U
3aMHChIBaTh €0 Pe3yJbTaThl, (POPMYJINPOBATH BHIBOJIBI;

NPOBE/ICHUE MPSAMBIX U KOCBEHHBIX W3MEPEHUH (PU3MUECKUX BEIMYUH:
YMEHHME  IUJIAHUPOBAaTh  M3MEPEHMs,  CaMOCTOSATENbHO  cOOMpaTh
DKCIEPUMEHTAIbHYIO YCTAaHOBKY I10 MHCTPYKLUH, BBIUUCIISATH 3HAYECHHE
BEJIMYMHBI W aHAJIW3UPOBATh IOJyYEHHBbIE pE3yJIbTaThl C Y4YETOM
3aJJaHHOW MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEJICHHE HECJIO)KHBIX ~ JKCIIEpUMEHTAIbHBIX  HCCIEI0OBaHUIl;
CaMOCTOSITENIFHO cOOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY M MIPOBOJMUTH
UCCJIEIOBAaHUE TI0 MHCTPYKIINH, IPEICTABIATh OJyYEeHHbIE 3aBUCUMOCTH
¢u3nyecKux BEeNMYMH B BUAE TaOMUI U TpaduKOB, YUUTHIBATH
MOTPEIIHOCTH, AENaTh BBIBOBI IO PE3YJIbTaTaM MCCIEA0BaHUS

[ToHnMaHMe XapaKkTEepPHBIX CBOMCTB (hpr3nyecKux Mojenelt (MarepuanbHas
TOYKa, a0COTIOTHO TBEPIOE TEJIO, MOJIETN CTPOSHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEJI, IUITAHETAPHAs MOJEIb aTOMa, HyKJIOHHAsl MOJENIb aTOMHOTO
A]Ipa) U YMEHUE IPUMEHSTh UX JUIsl 00bsICHEHUsI (U3HUYECKUX MPOIIECCOB




VYMeHne 0OBACHATH (pU3NUEcKue MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CUTYyallMil MPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIBIATH IPUYMHHO-CICICTBEHHBIC CBSI3M U CTPOUTH
00BsICHEHHE C OMOpPOil Ha M3y4YCHHbIE CBOMCTBA (PM3UYECKUX SIBICHUH,
¢du3HYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMeHue pemarth pacdyéTHbIe 3amaun (Ha Oa3ze 2 — 3 ypaBHEHHUH),
UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (DU3MUECKIE BETUUMHBI, B
YaCTHOCTH, 3allMChIBaTh  KPAaTKOE  YCIOBHE  3aJa4d, BBISBIATH
HE/IOCTAIOUINE JaHHBIC, BHIOMPATh 3aKOHBI M (HOpMYJbI, HEOOXOAMMBbIE
Ui e€ pEeUICHHs, WCIOJb30BaTh CIPABOYHBIC JaHHBIC, MPOBOIUTH
pacyéTbl M OLEHHMBATh PEATMCTUYHOCTH IOJYYCHHOTO 3HAUYCHUS
(bU3NYeCKOil BEJTMYUHBI;, YMEHHE OINPENEIATh Pa3MEPHOCTh (pu3muecKon
BEJIMYHMHBI, TOJTYYCHHOH MTPH PEILICHUHN 3a7a9

YMeHne XapakTepu30BaTh PUHLUIBL JEHCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4HClIe OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB MO HMX OIMCAaHHUIO, MCHOJB3ysd 3HAaHHUSI O CBOMCTBAxX
bu3nueckux siBICHUH U He0OX0UMble (PU3UYECKHE 3aKOHOMEPHOCTH

10

11

YMeHue ncnosabp30BaTh 3HaHUA O (PU3MUYECKUX SIBJICHUSX B MOBCEIHEBHON
KU3HU 151 oOecriedeHnst 0€30IMacHOCTH NMPH OOpPAlICeHHUH C OBITOBBIMH
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMM, COXPAaHEHMs 3/10pOBbS U
COOJIIOJIEHHSI HOPM HKOJIOTHUYECKOr0 IMOBEIEHHUSI B OKPYXKAloIEH cpene;
[OHUMaHHE HEOOXOAUMOCTH NPUMEHEHMS JOCTIDKEHUH (QU3MKU MU
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MIPUPOI0I0JIb30BAHUS

OnbIT moucka, mpeoOpa3oBaHUs W MPEACTaBIeHUs HH(pOpMaIUU
(GU3NYEeCKOTO  COAEp)KaHUS C  HCIOJIb30BaHWEM  HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHME OLEHHUBAaTh JOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAMM HAa OCHOBE WMCIOIIMXCS 3HAHUU W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHHE HUCIIOJIB30BaTh IPU BBITIOJHEHUN
yu4eOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEPaTypy (PU3NYECKOTrO
COJIep)KaHus, CIPaBOYHBIE MaTepuanbl, pecypcbl cetn VHTepHeT;
BJIa/ieHe 0a30BBIMU HaBBIKaMU MpeoOpa3zoBaHusi MHPOPMAIUK U3 OJTHOU
3HAaKOBOW CHCTEMBbl B Jpyryl0; YMEHHE cO3[aBaTb COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIEHHWS Ha OCHOBE HWHpoOpManuu u3
HECKOJIbKUX UCTOYHUKOB



INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kox  IIpoBepsiemblii 3JIeMEHT CO/iepKaAHUS
1 MEXAHUWYECKHUE SABJEHUSA
11 Mexannueckoe — nBrkeHwe.  MarepuanibHas ~— Touka.  Cuctema  OoTcyéTa.
) OTHOCUTENBHOCTD JIBHKEHUS
PaBHomepHoe u HepaBHOMepHOe aABMkeHHE. CpenHsisi ckopocTb. Dopmyna st
1.2 BBIYMCIICHHS CpeHel CKOpoCTH: V = S/t
PaBHOMEpHOE TPSIMOJIMHEWHOE JBUYKEHHE. 3aBUCUMOCTh KOOpPAMHATBHI Tela OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUKECHUS:
13 x(f)=x,+ut
I'padbvkn 3aBHCUMOCTM OT BpEeMEHHM I THPOEKIUU CKOPOCTH, MPOEKINH
nepeMenieHus1, MyTu, KOOPAUHATHI TPU PABHOMEPHOM MPSIMOJIMHEWHOM JIBUKEHUHN
3aBUCHMOCTh KOOpPJIMHATHI Tejla OT BPEMEHHU B CIIydyae pPaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUS:
2
Se(f)=vg =+ * 3
@opMynbl 111 MPOEKIMHM  TEPEMEIICHHs, TPOEKIMU CKOPOCTH U MPOEKIINH
YCKOPEHUS IPH PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
$2
14 .51.(r)=uol.-a‘+a1.-?.
U_\'(r) =Upy T4, 1,
a (r)=caost,
le‘ - lJl:c‘ =2£?er
I'paduiku 3aBUCUMOCTH OT BpEMEHH ISl TPOCKIIMH YCKOPEHUS, MPOEKIIUN CKOPOCTH,
MPOCKIIUK TIEPEMEIICHHS, KOOPAMHATHI TPH PABHOYCKOPEHHOM MPSMOIHMHEHHOM
JBUKEHUH
CBobognoe maneHue. DopMyIbl, OMUCHIBAIOIIME CBOOOJHOE TMaJeHHE Tena IO
|5  BepTHKamM (IBM>KEHHUE Tella BHU3 WUJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3EMIIH).
) I'paduku 3aBUCUMOCTH OT BpEMEHH TSl POEKIIUU YCKOPEHHUSI, TPOEKIIMH CKOPOCTH U
KOOPJAMHATHI TPH CBOOOTHOM IMaICHUH TeJa TI0 BEPTUKATH
CKopoCTh PaBHOMEPHOTO JIBUKEHHUSI TeJla IO OKpykHOCTH. HanpaBnenue ckopocTu.
@opMyna a1 BBIYUCIEHUS CKOPOCTH YEpe3 paauyC OKPYKHOCTH M TEpUOL
oOparieHus:
L= 2R
T
1.6
LlenTpocTpeMHUTENIBHOE  YCKOpPEHUE. HampaBnenue  1LEHTPOCTPEMHUTENHHOTO
yckopeHust. @opMyina Jj1sl BEIYUCICHUS] YCKOPEHUS:
2

_w
“ R



®opmyina, cBsI3bIBaIOIIAsl IEPUOJT U YACTOTY OOpaleHHUS:

vl
T

1.7

Macca. IlnotHOCTS Bemecta. PopMyina Juist BBIYMCICHUS IIOTHOCTH:
_m

V

1.8

1.9

1.10

1.11

Cuna — BektopHas pusndeckas BenuyrHa. CIoKEeHUE CHIT
SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroTona:
F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpa YCKOPCHUs TEJIa U BEKTOPa CUJIbI, ,HeﬁCTBYIOH_Ieﬁ Ha
TCJI0

B3anmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fry=-F,

1.12

TpeHI/IC IIOKOA M TPCHHUC CKOJIbXKCHMUA. cDOpMy.]'IEl AJIs1 BBIYHUCJIICHUSA MOIYJISA CHJIbI
TPCHUA CKOJILXKXCHUA!

Frpzp-;"l.i'

1.13

1.14

Hedpopmaruss  Tenma. VYmopyrue u  Heynpyrue aedopmanuu. 3akoH yHOpyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMUPHOI'O TATOTCHUA:

F-G. my -ih‘:
'L
Cuna TspkecTu. Y CKOpeHue CBOOOHOTO MaICHHUS.
dopmyna 1715l BBIYUCIEHUS CHIIBI TSHKECTH BOIM3M moBepxHocTu 3emnu: F = mg.
JBuxenue mianet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTs u

HIeperpy3Ku

1.15

1.16

1.17

Nwmnynbe Tena — BekTopHas pu3nyecKasi BeIMYUHA.
=m0
Nmnynbe cucrems Ten. M3Menenne ummysnbsca. IMIynbe CUIIbl
3aK0H COXpaHEHHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEI:
D=myU, +im, Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanunueckasi pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:

A=Fscoso
MexaHudeckasi MOITHOCTh:

A
t

N=




1.18

Kunerndeckas u moTeHImanbpHas sHeprus. @opmyrna i1l BBIYUCICHHUS] KHHETUYECKON
SHEPTUH:

2
Teopema o kuHeTHUECKOU dHEpPTUU. PopMyria I BBIYUCICHHS TOTCHIIMATIBHON
BHGpI‘I/II/I TCJ1a, IOAHATOI'O
Hag 3eMIIEH:

E,= mgh

1.19

MexaHnueckast OHEPIusi:
E=E,+E,
3akoH COXpaHCHUA MeXaHU4YeCKOH OHCPI'Un. CDopMyna AJId 3aKOHA COXpPaHCHUA

MEXaHUUYECKOHN 3HEPTUU B OTCYTCTBHE CUJ TpeHus: E = const.
[IpeBpaliieHre MEXaHUYECKOM SHEPIUY IPU HAJTMUUU CUJIbI TPEHMSL.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE MPABHIIO» MEXaHHUKH.
Peryar. Mowmenr cuiel: M - FL.
YcaoBue paBHOBECHS pblyara:

M +M, +..=0
[ToxasrxHBIN 1 HenoABWKHBIN O0s10kH. KITJI mpocThIx MEXaHU3MOB,
n= Aﬂmma
A‘S&I‘I:WIH

1.21

1.22

1.23

1.24

JlaBneHne TBEpAOTO TEma.
@opMyia 11 BBIYMCIICHUS IaBJICHHs TBEPIOIO Tena:

_F
p==

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuyeckoe AaBlieHUE BHYTPH KUJKOCTH.
dopmyna 1715 BBIYUCIECHUS AaBJICHUS BHYTPH KHUJIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii mpecc
3akon Apxumena. Dopmyna Uil ONpeneNeHHs  BBHITAIKWBAIONICH  CHUIBI,
JeWCTBYIONIEH Ha TeNo, MOrpyKEHHOE B KUAKOCTh UJIH ra3:

F Apw. T pgV

Vcaosue nnaBanus tena. [lnaBanue CYZI0B U BO3AYXOILLITaBaAHUEC

Mexannueckue kojeOaHus. AMIUIMTYAA, TMepuo] U vacTora kojebGanuil. dopmyna,
CBSI3BIBAIOIIAS YACTOTY M MEPUOJT KoeOaHui:

1.25

1.26

MareMatuueckuii M IPYKUHHBIA MasTHUKW. [IpeBpamienue osHepruu Ipu
K0J1e0aTeIbHOM JIBUKEHUN

3aryxatomue kojebanus. Beinyxaennbie konedanus. Pezonanc




1.27

1.28

MexaHudecKrue BOJIHEL HpOI[OJ'IBHI)Ie U TOINCPCYHBIC BOJHEI. ]_IJ'II/IHa BOJIHBI H
CKOPOCTD pacCIipoCTPpaHCHUSA BOJIHBI:

L=v-T

3Byk. I'pomkocTh U BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJIHBI Ha I'PAHULE JIBYX
cpea. Hdpa3ByK U ynbTpa3Byk

1.29

1.30

IIpaxkmuueckue pabomul

W3mepenue cpenHedl IUIOTHOCTH BEIIECTBAa; AapXMMEIAOBOM CHIIBI; JKECTKOCTH
OPYKUHBI, KO(PQHUINEHTA TPEHHS CKOJIBXEHHS; paOOThl CHIIBI TPEHUS, CHIIBI
YIPYrOCTH; CpPEAHEH CKOPOCTH [BWXKEHHs Opycka IO HAaKJIOHHOM IUTOCKOCTH;
yCKOpeHHs OpycKa NpW JBIKCHHH M0 HAKJIOHHOHM IUIOCKOCTH; YacTOTHI M IEPHOAA
Kose0aHUH MaTeMaTHYeCKOr0 MasTHUKA; YacTOThl W TMepuoja KojebaHui
NPYKUHHOTO MAasTHUKA; MOMEHTAa CHJIbI, JICHCTBYIOIIEr0 Ha pblYar; paboThI CHIIBI
YIPYTOCTH NPH MOABEME Ipy3a C MOMOIIBIO0 HETMOABIKHOTO 0JIOKA; paOOThI CHIIBI
YIPYTOCTH NPH NOABEME TPY3a C HOMOIIBIO MOIBIKHOTO OJIOKA.

HccnenoBanue 3aBUCHUMOCTH apXHMEJOBOM CHJIbBI OT 00bEMA MOTPYKEHHOM YacTH
TeJla ¥ OT IJIOTHOCTHU YKUAKOCTH; HE3aBHCUMOCTH BBITAIKHUBAIOIIEH CHIIBI OT MAaccChl
TeNa; CWJIbI TPEHHS CKOJBXKEHHS OT CHJIBl HOPMAJbHOTO MJaBJICHHS M OT poja
MOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHUKAIOIICH B MPYXXHUHE, OT CTETIEHH JIe(OpMaIiin
MPYKUHBI, YCKOPEHUsI OpycKa OT yrila HakJOHA HANpaBJIsAIOMIeH; meproaa (4acToThl)
KOJIeOaHMI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; IEepHoJa KojJeOaHUH MPYKHUHHOTO
MasiTHUKAa OT MacChl Tpy3a U >KECTKOCTH TNPYKHUHBI; UCCIEIOBAaHUE HE3aBUCHMOCTH
nepuoaa KoyieOaHWii HHUTSHOTO MasTHHKAa OT Macchl rpysa. IlpoBepka ycimoBus
paBHOBECHS pplyara

Dusuueckue s61eHUs 8 npupoae.' MNPUMCEPBI ABMIKCHHA C Pa3IMYHBIMHU CKOPOCTSAMU B
JKMBOH M HEKUBOU mpupoae, ,HeﬁCTBHe CWJIbI TPCHUS B IIPUPOAC U TCXHHUKEC, ITPHUIINBLI
1 OTJIMBBI, IBMKCHUC IIJIAHCT ConHeyHOM CHUCTCMbI, PCAKTUBHOC ABUXKXCHHC JKUBBIX
OpraHu3MoOB, pbldyaru B TCJIC YCJIOBCKA, BJIUAHUC aTMOC(I)epHOFO JaBJICHHUA Ha JKMBOI
OpraHusM, IIJIaBaHUC pI)I6, BOCIIPpHUATUC 3BYKOB JKHUBOTHBIMH, 3CMIICTPIACCHUC,
celicMUYeCKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoticmeéa: CIHIOMETp, JNaTYMKU IIOJOKEHUS, PACCTOSHHUS U
YCKOpEHHUs, JTUHAMOMETp, NOJIIMIIHUKK, PpaKeTbl, pblyar, MOJIBWXHBIM U
HETOJBIKHBIA  OJIOKM, HAaKJIOHHAs IUIOCKOCTh, IPOCThIE MEXaHU3Mbl B OBITY,
cooOmiarmuecss Ccocyapl, YCTPONHCTBO BOJONPOBOJA, THUIAPAaBIMUYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJIoT,
HCI0JIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIJIOBBIE SABJIEHUSA

2.1

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHUS BELIECTBA.
Mopnenn  TBEpHOrO, KUAKOTO W razoo0pa3HOr0  COCTOSHUM  BEIECTBA.
Kpucrannuueckue 1 aMmoppHbIe Tena

2.2

2.3
2.4
2.5

JIBmkeHne yactul] BemecTBa. CBsI3b CKOPOCTH JIBUJKEHUS YacTHI] C TEMIEPATYPOH.
BpoyHnoBckoe nBuxkenue, muddysus

CwmaunBaHUe U KallWJIAPHBIC SABJICHUA
TemnmoBoe pacIMpeHne U CKaTHe
TeruioBoe paBHOBECHE

2.6
2.7

Buytpennsas oHeprus. Pabora u Temomepenaya Kak CIIOCOOBI  HM3MEHEHHS
BHYTPEHHEHN SHEPrUun

BI/I)]BI TCIIONEpCaAaYMn: TCIJIOMPOBOJHOCTE, KOHBCKI WA, U3JTYYCHHC




HarpeBanue u oxnaxnenue teia. KoauyecTBo TEIIOTH. Y AeinbHas TEMI0EMKOCTD:

2.
> o=an(t,-1)
3aKOH COXpaHEHHUsI YPHEPTUH B TEIUIOBBIX MPOIECCcax. Y paBHEHUE TEIUIOBOTO OaaHca:
2.9 Ql +Q2 +-“:0
Ucnapenne u koHaeHcauus. [I3MeHeHHMEe BHYTPEHHEM »HHEpPruh B IPOLECCE
2.10 wucnapenuss u  KoHAeHcauuu. KumeHue  KUAKOCTU.  YJenpHas  TEIJIOoTa
napooOpazoBanusi: L = Q/m
2.11 = BnaxHocTb BO3ayxa
[InaBnenue u kpucrammzauus. MI3MeHeHne BHYTPEHHEN SHEPIUM IpU IJIaBICHUU U
KpUCTAJIIIM3aluu. Y 1eibHasl TEIJI0Ta IUIaBJIECHU:
2.12
o
~ m
213 BuyTpenHsis sHeprus cropanus TOIUIMBA. Y JeIbHAs TEIJIOTa CTOPaHUs TOTUIMBA: g =
O/m
2.14  Ilpuniuner paboTsel TeroBbix apurareneid. KI1J[ TermoBoro npurarens
IIpaxmuueckue pabomol
W3mepenue ynaenbHOM TEIUIOEMKOCTH METAJUIMYECKOTO LWIMHJIPA; KOJIWYECTBA
TEIUIOTHI, MOJTYYEHHOTO BOJAOH KOMHATHOW TeMIleparypbl (PMKCHPOBAaHHOW MacChl, B
515 KOTOPYIO OmymieH HarpeThld IMWIMHP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO HArPETHIM
LUIMHIPOM, ITOCIIE ONYCKAHHUS €r0 B BOAY KOMHAaTHOW TEMIIEpaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/1yXa; Y/AEJIbHOM TEIJIOTHI IJIaBieHUs Jpaa. VccnenoBanue usMeHEHUs
TEMIIEpaTypbl BOJbl TPH PA3TUUHBIX YCJIOBUSX; SBJICHHUS TEIUIOOOMEHA TMpHU
CMEUIMBAaHNUH XOJIOAHOW U ropsiuei BOABL; IIpOLEcca UCTIapEHUS
Quzuyeckue s6N1eHUs 8 Npupooe: TOBEPXHOCTHOE HATSXKEHUE U KallWJUIpHBIE
2.16  sBneHus B MpUPOJE, KpPUCTALUIBI B mpupozae, uznydeHue ConHila, 3amep3aHue
BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texnuueckue ycmpoticmea: KalWUISAPbl, TPHUMEPbl HCIOIb30BaHUS KPUCTAIIIOB,
2.17 = XUAKOCTHBIM TEPMOMETp, JATUMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILJIEHUS JOMOB,
TUTPOMETPBI, ICKHXPOMET, NapoBas TypOHHA, JBUTATE]h BHYTPEHHETO CTOPAHUS
3 QJIEKTPOMATI'HUTHBIE SAABJIEHUSA
3.1  Dnexrtpuzaums Tein. J[Ba BUa 3JIEKTPUUECKUX 3apsiiOB
3.2 = B3aumojneincTBHe 3apsKEHHBIX Tell. 3akoH KynoHna
3.3  3aKOH COXpaHEHMs JIEKTPUUECKOI0 3apsiia
3.4 Onektpuueckoe mosie.  Hanpspk€HHOCTH — dyeKTpudeckoro  mojst.  [Ipunmmn
) CYTIEPIO3HIINH IEKTPUUECKUX MOl (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocutenn »snextpuueckux 3apsaoB. JleficTBUE  3JIEKTpUUECKOro TOJIS  Ha
AIEKTPUIECKUE 3apsibl. [[pOBOTHUKH U TUAIEKTPUKA
[TocToAHHBIN 3NIEKTpUYECKUN TOK. JlelcTBUS »3ieKTpuyeckoro Toka. Cuia TokKa.
3.6  Hanpsokenue.
I=q/t,U=A/q
3.7 DNEeKTPUUECKOE COPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE COMPOTUBIICHNUE:!

R = pl/S

3.8

3axon OMa a1 yuacTka ekrpudeckoi nenu: I = U/R



[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:

I, =1, U=U,+U,. R=R +R,

3.9  IlapamiensHoe coeqMHEHUE TPOBOAHUKOB PABHOTO COPOTUBIICHUS:
U=U:I=1+1; Rzi.
- - 2
CMmeniaHHbI€ COEJUHEHMS IPOBOIHUKOB
310 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyinsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnsiT Opcrega. MarHuTHOE 1M0JI€ MPSMOTO MPOBOJAHUKA C TOKOM. JIMHUU MarHUTHOM
WHTYKITAH
3.13 = MarsautHoe 1osie NoCTOSSHHOro MarHuTa. BzaumoeiicTBie NOCTOSIHHBIX MarHUTOB
3.14  JleiicTBME€ MAarHUTHOTO IOJIS1 HAa MPOBOJHUK C TOKOM
3.15  Oumnsitel @apanesd. SABiaeHue snekTpoMarHuTHON nHAYKUMH. [Ipasuio Jlenna
IIpaxmuueckue pabomol
N3mepenue 351eKTpu4ecKoro CONpPOTUBICHUS PE3UCTOPA; MOITHOCTH AJIEKTPUUYECKOTO
TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOLIETO B IIPOBOJHUKE (PE3UCTOPBHI,
316 JaMIIOYKa), OT HANpsDKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU COINPOTUBICHUS
OT JJIMHBl TIPOBOJHHUKA, IUIOIAAM €ro IONEPEYHOr0 CEUEHUs M YJEIbHOIO
COIPOTHUBIICHUS.
[IpoBepka mnpaBuia [Js AJIEKTPUYECKOTO HAMPSOHKEHUS IpPU TOCIEI0BATEIbHOM
COCUHEHUM IPOBOJAHMKOB; IMpaBWiIa JJIs CHJIBl DJIEKTPUYECKOIO TOKa IIpH
NapajuieIbHOM COEIMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuyeckue AeneHUss 6 nNpupooe: DIEKTPUYECKHE SBIEHUS B aTMocdepe,
3.17  3NEeKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJIH, Apeil] MoI0COB, poib
MarHMTHOI'O TOJIS /17151 )KM3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea. 3JA€KTPOCKON, aMIIEPMETP, BOJIbTMETP, PEOCTAT, CUETUHUK
318 JIEKTPUUYECKOW HHEPTUH, JJIEKTPOOCBETUTENIbHBIE TMPUOOPHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (TIPUMEPHI), DJIEKTPUUYECKHE TMPEIOXPAHUTETH, DIIEKTPOMATHUT,
AJIEKTPOABUTaTENb IOCTOSHHOTO TOKA, TEHEPaTOp MOCTOSHHOIO TOKa
3.19  DnextpoMarHuTHble BoJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20  JlyueBas mozeinb cBeTa. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA
3.21  3akoH orpaxenus cBera. Ilnockoe 3epkano
3.22  TlpenomiieHne cBeTa. 3aKOH MPEJIOMIICHUS CBETA
3.23 = Jlucmepcus cBeTa
394 JInnza. Xop nydeli B muH3e. POKYCHOE pacCTOsIHUE JUH3bI. ONTHYecKas CHIla JTUH3BL:
D=1/F
3.25 I'nma3 kak ontudeckas cucreMa. Onruyeckue npubopsl
IIpaxmuueckue pabomol
326 W3mepeHne onTHUecko cuibl coOuparomied JMH3bI; (OKYCHOTO pPacCTOSHUS

coOuparorield JMH3bI (II0 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeAMeTa U U300paKeHus,
KOTJIa MPeIMET PacIioyIo’KeH B TBOMHOM (hoKyce), moKkazaTess MPeIOMIICHHSI CTEKIIa.



— HccnenoBanue cBOWCTBa M300paKEHHUS, MOJYYEHHOTO C MOMOIIBIO COOMpAarOIIeH
JIUMH3BI, U3MCHCHUA q)OKyCHOFO pacCTodHrA ABYX CJIOKCHHBIX JIMH3, 3dBUCUMOCTHU
yrja npejoMJIeHHs] CBETOBOTO Jiyya OT yrja MaJeHusl Ha TPaHMIIe «BO3AYyX — CTEKIIO»

Dusuueckue A61eHUs 8 npupode: 3armenus CoiHIa u .HYHBI, OBETa TCJI, OIITHYCCKHUEC

3.27
ABIICHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28  Texnuueckue ycmpoiicmea: O9KH, IEPUCKOIL, (hOTOANTIAPAT, ONTHISCKUE CBETOBOJIBI

4 KBAHTOBBIE SIBJIEHUSA

41 PamnoaktuBHOCTE. Anb(a-, Oera-, ramma-usnydeHus. Peakumm anbda-u Oera-
pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto ansa-uactuil. [lnanerapuas moaens atoma

4.3  CocraB aroMHOro sigpa. M3oTomnsl

4.4 | Ilepuoa monypacrnaja aTOMHBIX SIIED

4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U MaCCOBOTO YHCEI
Dusuueckue a6ienus 8 npupoode. eCTECTBEHHBIN PaJIMOAKTUBHBIA (POH, KOCMUYECKUE

4.6  nmyuu, paJUOAaKTHUBHOE W3Iy4YEHHUE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE PAIMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHAWBHIYAIbHBIH JTO3UMETp, Kamepa

BI/IJ'ILCOHa, AACpHad OHCPIrCTHKaA



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®wusuka: 7-i kmacc: 0a30BBIi ypOBEHBb: Y4eOHUWK; 3-¢ HM3JaHue, NepepadOTaHHOEe
[Teperimkun .M., UBanoB A.W. AkninonepHoe o6mectBo «M3narensctBo «IIpocBemenue.
2.  @uswuka: 8-i kimacc: 0a30BBI YpOBEHb: Y4YeOHMK; 3-¢ HW3IaHue, mnepepadoTaHHOE
[eppiukun .M., UBanos A.1. AkunonepHoe obmectBo «M3narenscTBo «IIpocBemenuey.
3. @wusumka: 9-ii kiacc: 0a30BBI ypOBEHb: yUeOHHK; 3-€¢ H3IaHue, nepepaboTaHHOE
[Tepprmmkua  MU.M., T'yrauk E.M., HBanoB A.M. u xap. AKIuoHepHOE 0OOIIECTBO
«3marennctBO «IIpocBemienney.

HOPMATUBHBIE JOKYMEHTbDI

1.  ®epepanbubiii 3akoH OT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit
Oenepanum».

2.  ®enepanbHbiii 3akoH oT 19.12.2023 No 618-®3 «O BHeceHMM W3MEHEHUW B
®enepanbHblil 3akoH «O0 0b6pazoBanuu B Poccuiickoit denepauun».

3. IIpukaz Munnpocsemenuss Poccum ot 31.05.2021 Ne 287 «O06 yTBepKIeHUU
denepanbHOrO0 TOCYIapCTBEHHOIO 00pa30BaTENLHOTO CTaHIApPTa OCHOBHOTO  OOIIETro
oOpa3zoBaHus» (C U3MeHeHUsIMU Ha 22 sHBaps 2024 rona).

4.  TlocranoBnenue IIpaButensctBa Poccuiickoit ®enepanuu ot 30.04.2024 Ne 556 «O6
YTBEP)KICHUM TIEpeuHsi MEpOIpHITUH 10 OIeHKe KayecTBa oOpazoBaHus u [IpaBui
MIPOBE/ICHUS] MEPOIIPHUATHI TI0 OLIEHKE KauecTBa 00pa30BaHUsM».

5. Ilpuka3 Munnpocsemenust Poccum ot 18.05.2023 Ne 370 «O06 yTBepkIeHUU
(dbenepasibHON 00pa30BaTEIBLHON TPOrpPaMMbl OCHOBHOTO 001Iero oOpaszoBaHus» (ped. OT
19.03.2024).

6.  IIpukaz Munnpocsemenus Poccun ot 22.01.2024 Ne 31 «O BHECEHMM U3MEHEHUH B
HEKOTOpble NpHKa3sl MuHHCTepcTBa 00pa3zoBaHMs W Hayku Poccuiickoit Penepanuu u
MunuctepctBa mnpocemenust Poccuiickoii  ®denepanuu, kacarommecs —GeaeparbHBIX
roCy/lapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB HAYaJbHOrO oOIIero oOpa3oBaHUS U
OCHOBHOT'O 001IEr0 00pa30BaHUs».

7.  Ilpuka3 Munnpocsemenus Poccun ot 01.02.2024 Ne 62 «O BHeceHMM W3MEHEHHH B
HEKOTOpble  mpukasel  MuHnnpocBemenuss  Poccun, — kacatommecss  ¢deaepanbHBIX
00pa3oBaTeNbHBIX TPOTPaMM OCHOBHOTO OOIIEro oOpa3oBaHMs W CpPEIHEro 0O0Iero
o0pa3oBaHU.

8.  Ilpukaz Munnpocsemenust Poccun ot 19.02.2024 Nel10 «O BHeceHMH MU3MEHEHHU B
HEKOTOpbIe MpuKa3zbl MuHnpocsemenns Poccum m MunucTtepcrBa npocBemeHus PO,
Kacaroluecs: (QenepalbHbIX T'OCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAApTOB OCHOBHOTO
00111eT0 00pa30BaHUs.

9.  Ilpuxa3 Munnpocsemenuss Poccun ot 19.03.2024 Nel71 «O BHeceHMM U3MEHEHUH B
HEKOTOpbIe MpuKa3zbl MuHnpocsemenus Poccum n MunucTepcrBa npocBemeHus PO,



Kacaromuecs: (QenepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB OCHOBHOTO
o01ero oopa3oBaHUs».

10. IIpuka3 MunucrepctBa npocseuienus Poccuiickoit @enepanuu ot 23.07.2025 rona Ne
551 «O0 yrBepxkaeHuH (heaepanbHOro MepeyHs AIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB,
JOMYIIEHHBIX K HCIOJBb30BAaHUIO TPU  peau3allid  HMEIOIUX TOCYAapCTBEHHYIO
aKKpeIUTalMI0 00pa30BaTEeNIbHBIX MPOrpaMM HAyalbHOTO OOIIEr0, OCHOBHOTO O0OIIEro,
CpelHero o0Iero oopa3oBaHUs.

11. Ilpuka3 MunucrepctBa npocseuieHust Poccuiickoit @enepaunu ot 09.10.2024 Ne 704
«O BHECEHUHU U3MEHEHMI B HEKOTOpPBIE MpHKa3bl MuHUCTEpCTBa NpocBenieHus Poccuiickoit
Oenepannu, Kacaroupecs deaepanbHbIX 00pa3oBaTeNbHBIX MPOrpaMM HAvyajabHOTO OOIIEro
o0pa3oBaHMsI, OCHOBHOTO OOIIET0 00pa30BaHUs U CPEAHETO 00IIero o0pa3oBaHUs .

12. Ilpuka3 MunucrepctBa npocseuieHus Poccuiickoit @enepauuu ot 18.06.2025 Ne 467
"O BHECEHHWHM HW3MEHCHHMHA B HEKOTOpBIC MpHUKa3bl MHUHHCTEpCTBa OOpa30BaHHUS W HAYKH
Poccuiickoit ®enepanuu  u  MunuctepctBa npocsemeHuss Poccuiickoit  denepaiuuy,
Kacaromuecs: (enepaibHBIX TOCYAapCTBEHHBIX 00pa30BATENbHBIX CTAaHAAPTOB HAYAILHOTO
00I1Iero 1 OCHOBHOTO 00I1IeT0 00pazoBaHus'.

13. Tlopsimox opraHu3alii M OCYIIECTBIEHHS OOpa30BAaTEIbHOM JEATENBHOCTH I10
OCHOBHBIM  00II1e00pa3oBaTeNbHBIM IpOrpaMMaM — 00pa3oBaTelIbHBIM MpOrpamMmam
HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETo M CperHero o0mero o0pa3oBaHus, YTBEPKIACHHBINA
npukazoM Munnpocsemenust ot 22.03.2021 Ne 115 (Penakuust ¢ uamenenusimu Ne 169 ot
04.03.2025).

14. TlocranoBnenue [IpaButensctBa PD ot 11.10.2023 Ne 1678 «O06 yTBep>KaAeHUH MPaBUIT
MpUMEHEHUs 3NeKTpoHHOTo 00yuenus, JJOT npu peanuzanuu 00pa3oBaTEIHLHOTO MPOIECCay.
15. IlocranoBnenue I7aBHOro TOCYJapCTBEHHOTO CaHUTapHOro Bpada Poccuiickoit
Oenepannu ot 28.09.2020 Ne 28 «O06 yrBepxknenun canutapubix npasun CII 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYECKHE TPEOOBAaHUS K OpPraHU3alUsM BOCIIUTAaHUS U OOy4YEeHHS,
oTIbIXa W 0370poBJeHus nererd u monoaexun» (BMmecte ¢ «CII 2.4.3648-20. CanurapHbie
MIpaBUIIA...»).

16. IlocraHoBIE€HME INIABHOIO TOCYIaPCTBEHHOIO caHUTapHOro Bpaya P® ot 17.03.2025 Ne
2 «O BHeceHMM HM3MEHEHMH B caHuTapHble HOpMbI Canllun 1.2.3685-21 «I'uruennueckune
HOpPMaTHBBI M TpeOoBaHMS K oOecredeHuto Oe3omacHOCTH W (WiIK) O€3BPEIHOCTH ISt
yenoBeka (PAKTOPOB cCpeapl OOMTAaHUS», YTBEPXKJIECHHBIE IOCTaHOBJIEHUEM [ aBHOrO
rocy1apcTBEHHOro caHnutapHoro Bpaya P® ot 28.01.2021 Ne 2.
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