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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢pu3nKe Ha ypOBHE OCHOBHOTO O0IIET0 00pa30BaHMs COCTaBIIEHA HA OCHOBE MOJIOKEHHUH
u TpeOOBaHUH K pe3ysibTaTaM OCBOCHMsS Ha 0a30BOM YPOBHE OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl,
npeacraBieHHbix B ®I'OC 00O, a taxke ¢ yuérom (enepanpbHO pabodeil MporpaMMbl BOCIIUTAHHS U
Konuenmnuu npenonaBanus yueOHoro npeamMera « Puznukay.
Conepxanue mporpaMMbl 1O (U3MKE HAMPaBICHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOU
IpaMOTHOCTH 00OYyYaroIMXCsl M OPraHU3alUI0 n3ydyeHus (U3MKU Ha JeATeJbHOCTHOW OocHOBe. B mporpamme
1o (GU3MKE YYUTHIBAIOTCS BO3MOXHOCTH y4ueOHOro mpeamera B peanmsanuu tpeboBannit ®I'OC OO0
IUIAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yJIbTaTaM O0yuYEeHUs, a TaKKe MEXIPEIMETHBIE CBSA3H
€CTeCTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMUsL.
IIporpamma no ¢u3uke ycTaHaBiIMBAET pacupezeseHlue yueOHoro Marepuania 1o rojgam odyueHus (1o
KJ1accaM), IpeylaraeT NpuMepHYyIo MOCIE0BATEIbHOCTh U3yUEHHs TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS
IIPEIMETHOTO COIEpKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEHN 00yUaroInXcs.
[Iporpamma 1o ¢pusnke pazpaboTana ¢ HENbI0 OKa3aHUSI METOAMYECKON TIOMOIIH YUUTEIIO B CO3JaHUN
paboueil mporpaMmbl 0 y4eOHOMY MpPEAMETY.
®dusnka ABISAETCA CUCTEMOOOPA3YIOLIMM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB, IOCKOJIBKY
(u3nvecKre 3aKOHbI JIS)KAaT B OCHOBE IIPOIIECCOB U SIBIICHHI, N3y4aeMbIX XUMHUEH, OM0oIoruei, acTpoHOMUEH
1 pu3HUYeCcKoi reorpadueii, BHOCHT BKJIAJ] B €CTECTBCHHOHAYYHYIO KAPTHHY MHpPA, MPEAOCTABIISICT Haubosee
sICHBIE 00pa31[bl IPUMEHEHHSI HAy4HOT'0 METO0/1a [TO3HAHUS, TO €CTh CII0C00a MOTy4YeHUs JOCTOBEPHBIX 3HAHUI
0 MUDE.
OnHa W3 TIIAaBHBIX 337a4 (U3UYECKOr0 00pa30BaHUS B CTPYKType OO0IIero oopa3oBaHHs COCTOUT B
(bopMHpPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y 00ydJarommxcsl.
N3yuenue ¢puznku Ha 6a30BOM ypOBHE MPEAINOJIAraeT OBIAJCHUE CISAYIOIIUMU KOMIETEHTHOCTMH,
XapaKTepU3yIOUIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD:
® Hay4HO OOBSICHSTDH SIBICHUS;
® OILIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;
® HHTEPNPETUPOBATh JAHHBIE M HCIOJIB30BATh HAy4YHBIE JOKA3aTEJIbCTBA JUIS IOJYYCHHS
BBIBOJIOB.
Ienn n3ydenus (U3MKU HAa ypOBHE OCHOBHOrO 00mIero oOpas3oBaHus ompeneneHsl B Konuenuu
npenoaaBaHust yueOHoro npeamera «dusuka» B 00pazoBaTenbHBIX Opranusamnusix Poccuiickoit denepanun,
peayn3yIoluX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MNPOTrpaMMbl, YTBEpKIEHHOW pemeHueMm Komneruu
MunucrepcTBa npocserienus Poccuiickoit deneparyu (mporokoi ot 3 aekadps 2019 r. Ne [1K4BH).
Hean n3yyenus pU3nKu:
e MpuoOpeTeHre HHTepeca U CTPEMIIEHHS 00YYaIOIIMXCs K HAyYHOMY U3YUYEHHUIO TPUPO/IbI, Pa3BUTHE
UX WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJ]le TO3HaHMUS U (OPMHUPOBAHHE HCCIENOBATEIHCKOTO
OTHOIIEHHUS K OKPY’KAIOLIUM SIBJIICHUSIM;

e (opmHupoBaHUE HAyYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHUsi OCHOB CTPOEHHUS MaTepuu U
(byHIaMeHTaIbHBIX 3aKOHOB (DH3HKH;

e (opmupoBaHuEe MpeACTaBICHUN O pOaU (PU3MKK A7 pa3BUTHUSA APYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI;

® pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oynaymied mpodeccHoHanbHON AeATeIbHOCTH,
CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JTalbHEHUIIIEMy O0OyYEeHHUIO B ’TOM HAIPABIICHUH.

JlocTukenne 3THX LeJeil mporpaMMbl Mo (u3MKe Ha YpOBHE OCHOBHOIO 00Iero o0pa3oBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a/1aY:

e npuoOpeTeHHe 3HAHUM O JHUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e TpHOOpETeHHWE YMEHWH ONKCHIBATh W OOBACHATh (U3WYECKHE SBICHUS C HCIIOJIB30BaHUEM
MOJYYEHHBIX 3HAHUI;

® OCBOCHHE METOIOB PEUICHHS MPOCTCHUIINX pPACUYETHBIX 3a/a4 C HMCIOIB30BAHUEM (PH3MUECKUX
MoJIeJIe, TBOPYECKHUX M MMPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHHIA HAOIIOIaTh IPUPOJIHBIC SIBIICHUS U BBITIOJIHSATH OIBITHI, Ta00PaTOPHBIC paOOTHI U
IKCIIEPUMEHTAIBHBIC UCCIICAOBAHMS C UCTIOIB30BAHUEM N3MEPHTEIBHBIX IPHOOPOB;

® OCBOCHHE MPUEMOB pabOTHI ¢ MHPOPMALIUEH PU3UIECKOTO COACPIKaHUS, BKIIFOUask HHPOPMAIIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATTU3 M KPUTHUYECKOE OLICHUBAaHHE WH(POPMAIINH;

® 3HAKOMCTBO cO cdepamu NPOPECCHOHATBHON NEATEIHHOCTH, CBSI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHHSIX (PU3UICCKON HAYKH.

CornacHo rofoBoMy KaneHnapHoMmy yueOHoMy rpaduky MBOY KpacHoBckoii COIIl Ha u3yueHue
npeamera ¢pusnuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O 00IIIEro o0pa3oBaHus OTBOAUTCS 234 4acoB: B
7 xnacce — 69 vacoB (2 yaca B Heleno), B 8 kiacce — 65 yaca (2 gaca B Heento), B 9 kinacce — 100 gacos (3
yaca B HEJIEIIO).

[Ipeiaraemerii B mporpamMme 1o (HU3UMKe NepedeHb JadOpaTOpHBIX pPabOT M OMBITOB HOCHT
PEKOMEHIaTeNIbHBIN XapaKTep, yUUTeIb JIeJ1aeT BEIOOp POBeAeHUS 1a00paTOPHBIX pabOT U OIBITOB C yYETOM
MH/IMBUYaIbHBIX OCOOCHHOCTEN O0Oy4YaroUIMXCsl, CIMCKA 3KCIEPUMEHTAIbHBIX 3aJaHui, Mpe/laraéMbplxX B
paMKax OCHOBHOT'O FOCY/AapCTBEHHOTO SK3aMeHa 110 (pu3uke.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOpkL.
[TorpemHocTs u3mMepeHuii. MexxayHapoHasi CUCTEMA €IUHUII.

Kak ¢u3uka u gpyrue ecrecTBEHHbIE HayKH M3y4aroT NpHupoay. EcTecTBeHHOHay4 HBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimeol.

1. OmpeneneHue IEHBI JeNESHHS IIKAIbI U3MEPUTEIBHOTO MpHOopa.

N3mepenne pacCcTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Onpenenenue pasmMepoB MaJbIX TEIl.

e wnN

W3mepenune TemmepaTypbl MpH TMOMOIIM JKUAKOCTHOTO TEPMOMETpa M JaTdydKa
TEMIEPaTyphI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh IMOJIETA IAPHKA,
MyIIEHHOTO TOPU30HTAIEHO, TEM OO0JIbIIe, YeM OOJIBIIIe BEICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CTpoeHue BelIeCTBA: aTOMBl WU MOJEKYJbl, MX pa3Mepbl. ONBITHI, JIO0Ka3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne yacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzaumopaelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, IKHJIKOCTEH ©  TBEPIBIX
(KpHCTAUTMYECKUX) Teld. B3aMMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHOMOJICKYJSIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHMiA, OOBSICHSIOMIMXCS MPUTHKEHUEM WU OTTAIKMBAHUEM YaCTHI]

BEII[ECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OrmeHka guamMeTpa aToMa METOO0M PSIOB (C UCIOIb30BaHueEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO 0OHAPYKEHUIO AEUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOeiiCTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aummonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Tten. Cuna ynpyroctu W 3akoH [yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha 1pyrux mianerax. Bec tena. HeBecomocth. CnokeHHe cuil, HalpaBJIEHHBIX 110 OJHOU HPSIMOM.
PaBuopelictBytomas cui. Cuna tpenus. TpeHue CKoJIbXeHUs U TpeHue nokos. Tpenue B npupoje
U TEXHHKE.

Hemoncmpayuu.

1. HaOmroneHue MeXaHU4eCcKOro JBUKECHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHEHHE MaccC 110 B3aUMOJEHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS OpycKka WIM IIapuKa 110 HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (AeopMariii) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAOIINXCS TOBEPXHOCTEN.

Pa3neu 4. /laBnenne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEIUYCHHS JTaBjieHus. JlaBneHue raza. 3aBUCHMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya naBneHust TBEPABIMU TEIAMHU, )KUJIKOCTSIMH U
razamu. 3akoH Ilackans. [lHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JaBJICHUS KUAKOCTH OT
ryOunsl.  'mapocratmueckuit  mapagokc. CooOmaronecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namieHue. [IpuumHBI CylIecTBOBAaHUS BO3TYLIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
aTMOC(EpHOro JaBJEHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl mns u3MepeHHs
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.
I'mppaBauyeckuit mpecc.

e wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tela |
IUIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOU KUAKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOrpyXKEHHON B JKUIKOCTh
4acTH TeJla.

2. OmnpenenieHUE BBITAJKUBAIOLIECH CWIbIL, JIEUCTBYIOIICH Ha TeJO, MOrpy:KEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOLIEH HA TEJIO B AKUJIKOCTH,
OT Maccsl TeJa.

4. OnbIThl, TEMOHCTPUPYIOLIKNE 3aBUCUMOCTh BBITAJIKMBAIOLIECH CHUJIbI, IEUCTBYIOIIEH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOTPyKEHHON B JKUJIKOCTh YACTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcrpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHME JIOAKA M OIpEACIICHHE €€
Ipy30I0AbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsl pblyara K Onoky. «3osiotoe mnpasBmwio» MexaHuku. KII/]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusa. Knnernueckas u moreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimot.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHUS pblyara.

3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KUIACC

Pa3znea 6. TemyioBbIe SIBJIEHH.

OCHOBHBIE MTOJOKEHUS MOJIEKYJIIPHO-KMHETUUECKOW TEOPUHU CTPOEHUsI BenecTBa. Macca u
pa3Mepbl aToMOB M MoJeKyJd. OmbIThl, MOATBEPKIAIOIMIME OCHOBHBIE  IOJIOKEHUS
MOJICKYJISIPHOKHHETHYECKOW TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KanmWUIApHbIE siBlieHUs. TeroBoe
pacUIMpEeHHe U CKaTuhe.

Temmeparypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
BryTtpennss saeprus. CriocoObl ©3MEHEHHS BHYTPEHHEH YHEPTUU: TETUIONEpe1ada U COBEpIICHNE
paboTel. Busl Teruionepeaun: TEIUIONPOBOAHOCTh, KOHBEKITHUS, H3IyYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue W OTBEp/eBaHUE KPUCTALUTUICCKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMBA. Y JIeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPY>KAIOIIEH CpPEIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIYKEHUS.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUH 00bEMa U HArpeBAaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buael Terionepenayu.

Oxtax/ieHre Py COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

[
= O

. HaOmroienme kureHust.

=
N

. HabmroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.

13. Mojeny TemIOBBIX ABUTaTeNIe.

Jlabopamopuwie pabomsl u onvimot.

1. OnbIThI O OOHAPYKEHUIO EHCTBUSI CHIJI MOJIEKYJISIPHOTO MIPUTSKEHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paCIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajutoHe mIpuna.
5. OHBITLI, ACMOHCTPpUPYIOIIUE 3aBUCUMOCTL MHAaBJICHUSA BO3AyXa OT €ro o0bEMa u

HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka THMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.
7. HaGmoneHne m3MeHEeHUs BHYTPEHHEW SHEPrHM Tela B pe3ylibTaTe TeIulonepeaadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBieHUs TEIIIO0OMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOAbI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXHOCTH BO3/IyXa.
13. Onpenenenune yaenbHOM TEIUIOTHI TUIaBJIEHUS JIb/IA.
Paszpen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
Onexrpuszanus Tei. J{Ba poJa 31eKTpUUECKUX 3apsAa0B. BzaumozeiicTBue 3apsKEHHBIX TeEll.
3akoH KyroHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U
pPacCTOAHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJEeMEHTapHbIM 3jiekTpuueckuil 3apsin. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTHBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jkoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe JJIs1 KU3HU Ha 3emie. OnbiT Dpcerena. MaroHutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia AIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBHE 3apsKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JTMHUH 3JIEKTPAYECKOTO IOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUA DIIEKTPUUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. I3mepeHne CHiIbl TOKa aMIIEPMETPOM.

LW NOU AWM R

[
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
H

. PeoctaT u MmarasuH conpoTUBICHUN.

. B3aumozeiicTBre NOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/I€ICHU ITOJIKOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
O 00 N O »n

. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HaMpaBJIE€HUs] MHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro BO3HUKHOBEHUS.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

N NN NN
ua b WN B



Jlabopamopmnwvie padbomwt u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIS HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.

H3mepeHue u peryiupoBaHKe HaMPsHKEHUS.

HccnenoBaHue 3aBUCMMOCTH CUIIBI TOKA, HAYLIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuiia CI0XKEHUS HAMPSHKEHHUH MPH MOCIEI0BATEILHOM COSAMHEHUH JIBYX
pPE3UCTOPOB.

9. IlpoBepka npaBuiia Juisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIErO Yepe3 Pe3UCTop.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO Yepe3 TaMIIOUYKy, OT HAIPsDKEHUS Ha
HEH.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. I3y4yeHre MarHuTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MNpU UX OOBEAMHEHUU H
pa3JiesieHun.

ok wnNRE

16. HccnenoBanue AEMCTBHS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMO/IEHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIIKE.

18. N3ydeHue neicTBUs MAarHUTHOIO 1071 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 U3ydeHue paboThl 3JEKTPOIBUTATEIIS.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLMU: HCCIEI0BaHUE
W3MEHEHUH 3HAaYCHUs U HaIlPaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe apmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoiinHelHOe BkeHne. CBoOoaHoe manenne. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JIluneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHUE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmuyeckast CkopocTs. HeBecOMOCTh U meperpy3KHu.
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PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

WNmnynec tena. M3smeHenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexannyeckas pabota U MomHOCTb. PaboTa cun Tskect, ynpyroctd, tpeHus. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd IMOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO IBUKEHUS T€la OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyTEW M TPACKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIIBHO
pa3HBIX TEJI OTCYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS IPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGnronenue nBukKeHUs Tea 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CWJI IPY B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUU.

10. IIepenaya ummyJsibca pu B3aUMOJIECUCTBUU TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEJL.

12. CoxpaHeHue UMITyJIbCa ITPU HEYIIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHHe UMIyJIbca IpU aOCOIIOTHO YNIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOIO JBU)KEHUSI.

15. CoxpaHeHue MEXaHUYECKOW IHEPTHH MPU CBOOOIHOM I1aJICHUH.

16. CoxpaHeHHe MEXaHNYECKOW SHEPTHH NPH IBUKEHUU TeJla MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHuE€ TpakTa Uil pa3rOHa M JAJIBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
IIApUKA UK TEIEKKH.

2. OmpeneneHue cpeaHE CKOPOCTU CKOJIBKEHHUS Opycka WIM ABUKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpexneneHue yCKOpEHHs Tella IPH PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €ciu MPH PaBHOYCKOPEHHOM JBHKEHHH 0€3 Ha4allbHON CKOPOCTH
IIyTH OTHOCATCS KAK PsiZi HEYETHBIX YUCEN, TO COOTBETCTBYIOIIHE IIPOMEKYTKUA BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBHUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JTABJICHUS.

7. Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHUS.

8. OmnpexneneHue KECTKOCTH MPYKHUHBI.

9. OmnpeneneHne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHON ITOBEPXHOCTH.
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10. Onpenenenne paboOThl CUJIBI YOPYTOCTH TNMPU HOIBEME TIpy3a C HCIOIb30BAHHEM
HEIMOABUKHOTO U MOJIBU’KHOTO OJIOKOB.

11. 3yuyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebartenbHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTa,
aMIMTyna. MaremMatud4ecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamienue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHnuecKuX BOJH. [IpogonpHble U nonepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. THPPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGaHUi Te MO JeHCTBUEM CUIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
2. HaOmopenue xoneOaHuUi rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYKIEHHBIX KOJIEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI pe30HaHC.
Jlabopamopuwvie padbomot u onvimeol.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUN MAaTEMAaTHYECKOTO MAasTHHUKA.
2. OmnpeneneHue 4acTOTHI M MIEPUOJIa KOJICOAHHM MPY>KMHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEpHoJa KOJeOAaHWUH MOJBEIICHHOTO K HHUTH TIpy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHWi MpPYKUHHOTO MasTHHKA OT MaccChl
rpys3a.
5. TlpoBepka HE3aBUCHUMOCTH TepHOJa KOJeOaHWI Tpy3a, MOABEHICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OMbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJeOaHU MPY>KUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yCKOpeHHUs: CBOOOIHOTO TaCHUSI.
Paznen 10. DnekTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE TIOJIe. DJIEKTPOMAarHUTHBIE BOJHBL. CBOWCTBA SJIEKTPOMArHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.
1. HM3ydeHue CBOWMCTB JEKTPOMArHUTHBIX BOJH C MIOMOIIHI0 MOOMIIBHOTO TeledoHa.
Pazgen 11. CBeToBbIE sIBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeldHOe pacmpoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.
IIpenomnenue cBeta. 3aKoH mpenomiieHus: cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcronb30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.
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Jlunza. Xox nydeit B numH3e. OnTmueckas cuctema ¢oToammapara, MUKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel Hetorona. CoKeHne CIeKTpalbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

W NOU Rk WNE

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuyenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
ITpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon stydeit B coOuparomieit TuHse.

Xoq JIydeil B paccenBarolen JIUH3E.

[TosryuyeHnue n300paxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peictBus goroarnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riaaza.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. Ilony4enue Genoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie padbomut u onvimol.

1.
2.
3.

No wuvk

HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIy4a OT YIJIa TaICHHSL.
W3ydeHne xapakTepUCTHK U300paXKECHUS TPEIMETa B IIOCKOM 3epKaie.
HccnenoBanue 3aBUCMOCTH YTJIa MPEJIOMJICHUSI CBETOBOTO JIyya OT YIJIa MajJCHUs Ha
TPaHUIIE «BO3LyX—CTEKIIO».

[Tomyuenue n300paskeHHit ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnBITHI MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAONIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanToBble siBJIeHUs.

OmneiTel Pesepdopaa u nnanerapuas moaens aroma. Moaens atroma bopa. Mcnyckanue u
MoTJIoNIeHne cBeTa aToMoM. KBaHThI. JInHeyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyxnonnas wmonens aromHoro siapa. M3oromsl. PangnoaktuBHble mpeBpamenus. Ilepuon
noJypacrnaaa aTOMHBIX sJIep.

SAnepHble peakyy. 3aKOHbI COXPaHEHUsI 3apsiI0BOIO U MAaCCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX s7ep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenuns saep. Microunuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIeMcTBUS paguOaKTUBHBIX U31yUYECHNUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

[EY

e W

CreKTpbl U3JIy4eHHUS U TIOTJIOIIECHHUS.

CrexTpsl pa3IM4YHbIX T'a30B.

CnekTp Bojopoaa.

Habmoienue TpexkoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYyUEHUH.

Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHIATHIX CIICKTPOB U3IYYCHUS.
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2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI 1O TOPMO3HOMY IyTH (T10

¢dororpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-00001IAIOIIMIA MOAYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINI MOYJIb IPEAHA3HAYEH ISl CUCTEMATHU3alMK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTH, TPUOOPETEHHOTO MTPH U3yUYEHUH BCETO Kypca
bu3MKY, a TakKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY 10 (pHU3UKe IS
00yyJaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN TPEIMeET.

[Ipu u3ydyeHnn JaHHOTO MOYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX PEe3ybTaTOB OOy4eHHs, (QOpPMHUpPYETCS €CTeCTBEHHOHAYYHAas T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJIOB MCCIIEJOBAHUS IBIICHUN IPUPOABI U1 TEXHUKHU, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTyYCHHbIC 3HAHUS, pelaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3Jeia peain3yercs 3a CYET TOro,
4TO 00yYaroUeCs BBHIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SABICHUS
B OKpPY’KarolIeH MPUPOAE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHBIC METOJBI MCCIEAOBAHUS (PU3NUYSCKUX SBICHUH, B TOM YHCIE JUIS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HambOOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH,
HaIpuMep, MPaKTHYECKOr0 UCIOJIb30BaHUs PA3IMUYHBIX HCTOYHUKOB SHEPIHH HA OCHOBE 3aKOHA
MIPEBPAICHHS M COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHUS HANpPaBICHO Ha JOCTHXKECHUE

JIMYHOCTHBIX, MCTANTPCAMETHBIX U IPCIAMCTHBIX O6p3.30BaTeJILHLIX PE3YJIbTATOB.

B pesynbrare nzydyenus: Gu3Mku Ha ypoBHE OCHOBHOTO 00I1Iero oopa3oBaHus y odydaromierocs OyayT

C(bOpMI/IpOBaHBI CICAYIOIHE TUYHOCTHBIC PE3YJIbTAaThl B HaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

- IPOSIBJICHUE UHTEpEca K UICTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUHCKON (PU3NYECKON HAyKH;

- IEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYKJE€HUHU OOLIECTBEHHO 3HAUMMBIX M 3THUUYECKUX IPoOIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

- 0CO3HaHHE BaAXKHOCTH MOPAJIbHO-3THUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

- BOCIIPHSATHE JCTETUYECKUX KauecTB (M3NYECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

- OCO3HAHME LEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS MHUpPA, OCHOBBI
Pa3BUTHSL TEXHOJIOTUH, Ba)KHENIIIEH COCTABIIAIOLIEH KyIbTypHI;

- pa3BUTHE HAYYHOU JH0O03HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATENbCKON €A TEIbHOCTH;

5) hpopmupoBaHus KyJIbTYPbI 310POBbSl H SMOLMOHAIBHOI0 0JIATONIOTYYHs:

- OCO3HaHHUE IIEHHOCTU 0e3011acHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BXKHOCTU
npaBuil 0€30MacHOro MOBEJIEHHs Ha TpPaHCHOpTe, Ha Joporax, C 3JIEKTPUYECKUM U TEIJIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIIOBHSIX;

- c(hopMHpPOBAaHHOCTh HaBbIKa pedIeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OLIMOKY M TAKOro e IpaBa y
JPYrOro 4ejJ0BeKa;

6) Tpya0BOro BOCIUTAHUS:

- aKTUBHOE y4YacTHE B PEIICHUH MTPaKTUYECKHX 3a]a4 (B paMKaxX ceMbH, 00pa30BaTesIbHOIM OpraHu3alu,
ropoja, Kpas) TEXHOJIOTMYECKOM W COLMaJIbHON HampaBiI€HHOCTH, TPEOYIOUIMX B TOM YHUCIE H
(bu3nyecKuX 3HaAHMIA;

- HHTEpEC K NMPAKTUIECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOM;

7) IKOJIOrM4€eCcKOr0 BOCIIMTAHMS:

- OpUEHTAIMs Ha MPUMEHEeHNnEe (PU3NUECKUX 3HAHU JUIs pelIeHns 3a/1a4 B 00JIaCTH OKpY’Karollel cpepl,
IUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUMN AJI OKPY KAIOIIEH CPEIbl;

- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U MyTeH UX pelIeHus;

8) aganTannu K M3MEHSIIOIIUMCH YCJIOBUSIM COLMATBHON U NPHPOIHOI Cpeabl:

- MOTpeOHOCTh BO B3aWMOJICHCTBUM TpU BBINOJHEHWU HCCIEIOBAHUNA M IPOEKTOB (pu3nueckon
HaINpaBJIEHHOCTH, OTKPBITOCTb OIBITY M 3HAHUSAM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATEIbHOCTD;

- TOTPeOHOCTH B JOPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM YuCIie (OPMYINPOBATh UICH, TIOHITHS, TUIIOTE3bI
0 (hu3nYecKNX 00ObEKTaX U SIBICHUSX;

- 0CO3HaHKE JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
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® - CTPEMJICHUC aHAJIM3UPOBATh U BBIABJIATH B3AaMMOCBA3U IPUPOLI, O6HICCTBa 1 3KOHOMHMKH, B TOM YUCJIC

C UCIIOJIb30BAHUCM (1)I/I3I/I‘ICCKI/IX 3HaHI/H>'I;

® - OICHKA CBOMX JICHCTBUH C Y4Y€TOM BIIMSHHUS Ha OKPYXKAIOMIYIO Cpedy, BO3MOXKHBIX TJI00QIBHBIX
MIOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs MporpaMMmbl MO (pU3MKE HAa YPOBHE OCHOBHOTO OOIEro 0oOpa3oBaHUS Yy
oOyuatomerocsi OyayT cpopMUpOBaHbI MeTalpeAMeTHbIe pPe3yJabTaThl, BKIIOYAIOIINE O3HABaTeNbHbIC

YHHUBEpCaJlbHbIC YUeOHBIC JIeHCTBUS, KOMMYHUKAaTUBHBIC YHHUBEPCAIbHBIC YUeOHBIC ICHCTBUS, PEryJIATUBHBIC

YHHUBEpCallbHbIC Y4eOHbIC ICHCTBHS.

ITo3HaBaTe/IbHBbIe YyHHBepCAIbHbIe Y4eOHbIe AelicTBHSA

ba3oBble JJoruyeckue aelicTBUSA:

BBISIBJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUIA);

yCTAaHABIMBATh CYIICCTBCHHBIH NpPU3HAK KJIACCH(HUKALUK, OCHOBaHUS s O0OOOINCHHUS H
CpaBHEHWUS,

BBISIBJSITh  3aKOHOMEPHOCTH W IPOTHBOPEUUS] B paccMaTpuBacMbix (akTax, JIaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCSI K (PU3UUCCKUM SBIICHUSIM;

BBISIBJSITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3U IMPU HM3YYCHHH (PU3MYECKUX SIBICHUH M IMPOIECCOB,
JIe7IaTh BBIBOJIBI C MCIIOJBb30BAaHUEM JCAYKTUBHBIX U WHIYKTUBHBIX YMO3AK/IIOUCHUH, BBIJBHUIATh
THITOTE3bI O B3aUMOCBSI3SIX (PM3MYCCKUX BEINYHH;

CaMOCTOSITENTFHO BRIOMPATh CIIOCO0 perieHns yueOHoH (PHU3MuecKo 3a1auu (CpaBHEHHE HECKOIBKHX
BapUaHTOB pEIICHHS, BHIOOpP HamOoJiee TMOAXOISIIETO C YYETOM CaMOCTOSITENBHO BBIIEIECHHBIX
KPUTEPUEB).

Bba3oBble ucciaenoBaTeabcKue AeiicTBUS .

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAUTh TIO CaMOCTOSITENbHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOXHBIA (QU3NUECKUit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHNE (PU3MUECKOTO SIBJICHHUS;

OLIEHHMBATh HA MPUMEHUMOCTD U IOCTOBEPHOCTh MH(OPMALINIO, TOJYUYEHHYIO B X0J1€ UCCIIEIOBAHUS
WM OKCTIEPUMEHTA;

camMocCTOSITeNbHO (OopMyIHpoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOII0/IeHUs, OIBITA, UCCIIEIOBAHNUS;

MIPOrHO3UPOBATh BO3MOXHOE JajibHENIIIee pa3BUTHE (PU3UUYECKUX MPOIECCOB, a TAKXKE BBIBUTAThH
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undopmanmueii:

PUMEHSTH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aPOCHI IIPH MTOUCKE U 0TOOpE MHPOPMALIUHN UITH
JAHHBIX C Y4ETOM MPEeASIOKEHHON yueOHO! (PU3NUecKoil 3a1auu;

aHaJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAITHIO PA3IMUYHBIX BUIOB U (hopM
NIPEACTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHyI0  GoOpMy  MpeACTaBiIeHHs  HMHQOpMAlMM U
WUTIOCTPUPOBATH pellaeMble 33Jjaul HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHON IrpaduKoi U UX
KOMOMHAITHSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:
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B X0/JIe 00CYXJIeHHs y9eOHOT0 MaTepralia, pe3yJbTaToB JIA0OPATOPHBIX pabOT U TPOCKTOB 3a/1aBaTh
BOIPOCHI IO CYIIECTBY 00CYKJaeMOW TEMbI M BHICKA3bIBAaTh HJI€H, HAllEJICHHBIE Ha PELICHHE 33/1a4uH
Y TIOJIIepKaHUe 0JIarokenaTeIbHOCTH OOIIECHUS;

COTIOCTABJIATh CBOM CYXKICHHSI C CYXICHUSMHU APYTUX YYaCTHHKOB JMajiora, OOHApYy>KHWBATh
pa3IM4ME U CXOJICTBO MO3ULIMIMA;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX;

MyOMUYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO (U3MYECKOTO OIbITa (IKCIEPUMEHTA,
WCCJICTIOBAHMSI, IPOCKTA);

MMOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON U WHIUBUYaTLHOW paOOThHI IPH PEIICHUH
KOHKpETHOU (hU3HUECKOi MpoOIeMBbL;

MPUHUMATH eI COBMECTHOW JESTeIbHOCTH, OPTaHW30BHIBATH JNEUCTBUSA MO €€ JOCTHXKCHHUIO:
pactpenenaTs poiin, 00CyKIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHON paboThl, 00001IIaTh MHEHUS
HECKOIBKUX JIFOJICH;

BBITIOJHATH CBOIO YacTh pabOThI, TOCTUTasi KAYECTBEHHOTO pe3ysibTara [0 CBOEMY HAIPABIICHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C IPYTHMMHU YWICHAMU KOMaH/IbI;

OLICHUBATh KayecTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHuBEpCaJdbHbIC y‘-leﬁl—[l)le JeHCTBUS

Camoopranuzanmusi:

BBISIBJISAT NTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOIIMX Ul pelIeHus: GPU3NIECKUX
3HAHUI;

OPUEHTUPOBATbCS B PA3IUUYHBIX IMOAXOJAaX MNPHUHATHUA pELIeHUuH (MHAMBUAYAIbHOE, MNPUHATHE
peleHys B rpyme, NPUHATHE pelleHuil rpynmoii);

CaMOCTOSITENIHO COCTABIIATh AITOPUTM pelieHus] (U3NYEeCKOH 3aJjauu WK IJIaHa MCCIeIOBAHUs C
y4€TOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeiaraeMble
BapHaHThI PELICHUII;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IUIaH €€ N3MEHEHNS,

OOBSACHATh MPUYUHBI JOCTUNKEHUS (HEIOCTHUXKEHHS) PE3yJIbTaTOB JAEATEIbHOCTH, JaBaTh OLEHKY
NPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTD (B TOM UKCJIE B XO] BHITTOTHEHUS (PU3NYECKOTO UCCIIEOBAHUS
WIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHUBIIMXCS CUTyallMid, YCTaHOBJIEHHBIX
OIIMOOK, BOBHUKIIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTh ce0sl Ha MECTO JPYroro uejoBeKa B XOJ€ CIopa WM JUCKYCCHUHM Ha HAy4yHYIO TeMy,
ITIOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPyroro;

MpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHWH (U3NYECKUX 3a]ad WIM B YTBEPKICHHUSIX Ha
Hay4HbIEC TEMBI M TAKOE K€ ITPaBO JPYTOrO.

INPEAMETHBIE PE3YJIbTATDI
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K xonmy oOyueHusi B 7 KJjacce mpeaMeTHBIE pe3yjbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPa’kaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

MCIIOJIb30BATh MOHATHS: (PU3NUECKUE U XUMHUYECKHUE SBJICHUS, HAOIOJCHUE, SKCIIEPUMEHT, MO/IETIb,
TUIIOTE3a, CIUHHIBI (PU3UYECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BEILECTBA
(TBEpHOE, KXuAKoe, razoo0pa3HOe), MEXaHMYECKOe [BH)KEHUE (pPaBHOMEpPHOE, HEpaBHOMEpPHOE,
IPSIMOJINHEIHOE), TPAEKTOpUs, PABHOAEHCTBYIOWAs cuila, Aedopmarus (ymnpyras, iacTudeckas),
HEBECOMOCTB, COOOIIAIOINECS COCYIbI;

paznuyath siBieHus (aud¢ys3us, TEII0BOE IBMKEHHUE YacTUI] BEIIECTBA, PABHOMEPHOE BH)KECHUE,
HEpPAaBHOMEPHOE [JBUKEHHE, WHEpPLUS, B3aUMOACUCTBUE TE€J, PAaBHOBECHUE TBEPIBIX TN C
3aKpeMIEHHON OCBhIO BpalleHMs, Iepeaayda JaBlIeHUs] TBEPAbIMU TeJIaMH, )KMJIKOCTSIMHU U ra3aMmu,
aTMoc(epHOe J1aBJeHUE, IIJIaBaHNUE TeJ, IPEBPALICHU MEXaHUYECKOW SHEPruu) MO OMUCAHUIO UX
XapaKTepHBIX CBOIMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX AAHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3NYECKUX SBICHUN B OKPY)KAIOLIEM MHUpE, B TOM YHCIIE
¢usnyeckue SABICHUS B NMPUPOJE: NPUMEPHl JBIKEHUS C PAa3JIMYHBIMU CKOPOCTSMHU B KUBOM U
HEXHUBOM TpUpOAe, NeHCTBHE CWIIBI TPEHUS B TPUPOAE M TEXHHKE, BIUSHHE aTMOC(EPHOTO
JIaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHUE PbIO, pbluaru B TEJI€ YEJIOBEKA, IIPU 3TOM IEPEBOIUTH
IIPAKTUYECKYIO 3a/lauy B y4eOHYI0, BBIJICIIATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKU) (HU3UUECKUX
SIBJICHHI;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN U (PU3MUECKUE SBICHHS, UCIIONb3Ys (PHU3NUYECKUE BETMUNHBI
(mMacca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTH, CPETHSS CKOPOCTH, CHJIAa YIIPYTOCTH,
CHJIa TSYKECTH, BEC TeJIa, CHJIa TPEHMUS], 1aBlieHue (TBEPAOro Tea, )KUIKOCTH, ra3a), BBITAJIKUBAIOIIAs
cuiia, MeXaHn4deckasi paboTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIbI, KOO(QQPHUIMEHT MOJIE3HOTO
JeWCTBUS MEXAaHW3MOB, KMHETHUYECKas W TOTCHLHUAIbHAs SHEpPrus), MpHU OMUCAHUU IPABHIBLHO
TPaKTOBaTh (PU3NUYECKUN CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U eTUHUIIBI PU3NIECKUX
BEJIMYMH, HaXOAWUTh (OPMYJIbl, CBSA3BIBAIOIIME JAHHYI (QU3NYECKYI0 BEJIMYMHY C JIPYTMMH
BEJIMYUHAMU, CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLECChI, UCIONb3Ys MTPABUIIA CIOKEHUS
cuil (BIOJdb OJHOM MpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUS
pblyara (6J0Ka), «30J10TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHUYECKON SHEprHH, MpU
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHChIBATh €I0 MATEMAaTUYECKOE BBIPAKEHUE;
OOBACHATH GU3NYECKUE SIBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyaIUii
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbISABIATh MPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTh
oOBsICHEHHE W3 1—2 JIOrMYEecKUX MIaroB ¢ onmopoil Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemath pacuéTHble 3ahayd B 1—2 JeHCTBUSA, UCMONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIIUE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIIOBHUS 3aJjaud 3allMChIBaTh KPATKOE YCIIOBHE,
MOJICTABIATh (PU3NYECKHUE BETMUYUHBI B (DOPMYIIBI M MPOBOAUTH PACUYETHI, HAXOJUTH CIIPABOYHbIE
JaHHbIE, HEOOXOIMMBIE JJIs pELIeHHs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD NOJYYeHHOHN hru3nuecKkoi
BEJIMYHHBI;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MPH HOMOIIM (U3NYECKUX METO/I0B, B
OMMCAaHUU HCCIIEIOBAaHUS BBIIEIATh IPOBEPSEMOE MPEANONIOKEeHHe (TUIOoTe3y), pa3inyarh U
MHTEPIPETHUPOBATH MOJyYSHHBIN pe3ybTaT, HAXOAUTh OIIMOKHU B XOJI€ OMbITA, JAeTaTh BHIBOJIBI 110
€ro pe3yibTaTaM;

IIPOBOJUTH OIBITHI MO HAOMIOJEHHUIO (U3UYECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB TeIl:
(GopMyIMpOBaTh IpPOBEpSEMbIe MPEINOIOKEHHU, COOMpPaTh YCTAaHOBKY U3 IPEUIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0/ ONbITA U (POPMYJINPOBATH BHIBOJIBI;
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BBINOJIHATH MPSIMBbIE U3MEPEHMSI PACCTOSHUSA, BPEMEHH, MacChl Tesla, 00bEMa, CUIIBI U TEMIIEPATyPhI
C HCIOJb30BAHMEM AaHAJIOTOBBIX M LHU(POBBIX IPUOOPOB, 3alMCHIBATH MOKAa3aHUS NPUOOPOB C
y4€TOM 3a/IaHHOH a0COIOTHOM MOTPENTHOCTH H3MEPEHU;

MPOBOJUTH HCCIECIOBAHUE 3aBUCUMOCTH OJHOM (U3UYECKOH BEJIMYMHBI OT JAPYrod ¢
HCIOJIb30BAaHUEM IMPSMBIX HM3MEpPEHUH (3aBUCUMOCTU IIyTH PaBHOMEPHO JBHXKYIIErocs Teia OT
BPEMEHHU [IBWKCHUS Tella, CHJIbI TPEHHUS CKOJBKEHHS OT Beca Tela, KadecTBa 00paboTKH
IIOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJBbl TPEHHUS OT IUIOLIAJU COINPUKOCHOBEHUS TEJ, CHJIbI
YIOPYTrOoCTH OT YAJMHEHUS IPY>KUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHON 4acTH Tesa
U OT IUIOTHOCTU KHMJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUH TIaBaHUs Tell, YCIOBUI paBHOBECHs pblyara M OJOKOB), y4acTBOBAaTh B
IUTAaHUPOBAaHUM y4e€OHOIo MCCiel0BaHUs, COOMpPaTh YCTAHOBKY U BBINOJHATh U3MEPEHHUS, Clenys
IPEUIOKEHHOMY IUIaHY, (UKCHUPOBaTb PpE3yJbTaThl IOJYYEHHOH 3aBUCUMOCTH (PU3UYECKUX
BEIMYMH B BHUJC MPENJIOKCHHBIX TaOmuIm © rpaduKoB, AeNaTh BBIBOABI IO pe3yJIbTaTam
HCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHBIE HM3MEpPEHMs (PU3MUECKUX BEIUYMH (IUIOTHOCTH BELIECTBA MKHUJIKOCTH U
TBEPAOrO Teja, CHJA TPEHHUs CKOJIBKEHUS, JaBJIEHUE BO3JyXa, BHITAIKHUBAIOIIAs CHIIA,
JeUCTBYIOIAs Ha MOTIPY>KEHHOE B )KMIKOCTh TeNO, KO3((UIUEHT MMOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHU3MOB), CJEAys MpPeI0)KEeHHOW MHCTPYKIMU: IPU BBIIOJHEHUH H3MEPEHUil cobuparhb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE UCKOMOM BEIMUYNHBI,

coOJIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH PadOTe ¢ 1a00opaTopHBIM 000y IOBAaHUEM;
YKa3bIBaTh MPHUHIUIBI JCHCTBHS NPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOINAIOMIMECS] COCYHbl, 0apoOMeTp, pbluar, MOJBMXHBIA M HETOABIKHBIN OJIOK,
HaKJIOHHAS MJIOCKOCTh;

XapaKTepu30BaTh MPUHIUIBI AEHCTBHS U3YUEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOHCTB € OMOPOi
Ha UX ONUCaHMs (B TOM YHUCIE: NOJUIMITHUKY, YCTPOMCTBO BOJONPOBO/IA, TMAPABIMUECKUN Tpecc,
MaHOMETp, BEICOTOMED, IOPIIHEBON HACOC, ApEOMETD), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3NUECKUX
SBJICHUH U HEOOXOMMble (PHU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTh MPUMEpPHI (HAXOAUTh HMHPOpPMAIMIO O NpUMepax) MPaKTHUUECKOTO MCIOIb30BaHUS
¢u3nyecKux 3HaHUN B MOBCEIHEBHON >KM3HU AJIs oOecrieueHus: 0€30MacHOCTH MpU OOpalleHu! ¢
npubopaMy M TEXHUYECKMMM YCTPONMCTBAMH, COXpPAaHEHUS 3/0pOBbS M COOJIIOJIEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY>KAIOILIEN Cpene;

OCYILIECTBIATh OTOOp HMCTOYHUKOB HMH(popMaiuu B VHTepHETE B COOTBETCTBUM C 3aJJaHHBIM
ITOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHNUN U ITyTEM CPABHEHUSI Pa3JIMYHBIX HICTOYHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
MCIOJIb30BAaTh MPH BHIIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy GU3NYECKOTO
COJIEp)KaHus, CIPABOYHBIE MaTepHallbl, pecypcsl ceTu VIHTepHeT, Biaaerb NpUEMAMHU
KOHCIIEKTHPOBAHHUS TEKCTa, peoOpazoBaHusi HHPOPMAIIMK U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIE KPaTKHE MUCbMEHHBIE U YCTHBIE COOOLIEHUSI Ha OCHOBE 2—3 MCTOYHHUKOB
nHpopManuy QU3NIECKOr0 COAEpkKaHMs, B TOM 4Hcie MyOJMYHO JeNaTh KpaTKhe COOOLIECHHS O
pe3ynbTartax IPOEKTOB WM Y4eOHBIX HCCIEAOBAHUNA, NpU HATOM TPaMOTHO HCHOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3uKHU, CONPOBOXKIATh BHICTYIUICHHE MTPE3EHTAINEH;
IIPU BBIIIOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIIEJOBAHUHN paclpeneniTh O0s3aHHOCTH B TPYIIE B
COOTBETCTBHUH C IIOCTABJIECHHBIMU 33Jja4aMU, CJIEINUTH 32 BHIIIOJIHEHUEM IJIaHA IEHCTBUH, aJIeKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIaZ B JESATEIBHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHUKATHBHOE
B3aUMOJICHICTBHE, YUUTHIBAsE MHEHHE OKPY>KAIOLIHX.
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K xonmy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa’kaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

HCIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJI, TENJIOBOE IBHUKEHHE aTOMOB U MOJEKYJ,
arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKHE W aMop(HBIC Tela, HACHILECHHBIH U
HEHACBIIICHHBIA Tap, BJIWKHOCTb BO3JyXa, TeMIepaTypa, BHYTPEHHSS DHEPIus, TEIUIOBOM
JBUTATEIb, OJJIEMEHTAPHBIN JJIEKTPUUECKHM 3apsijl, SJEKTPUUECKOEe II0Jie, MIPOBOJHUKU U
JUBJIEKTPUKHU, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE T10JIE;

pasnuyath SBIECHUS (TEIUIOBOE PACLIMPEHUE U C)KaTUE, TEIUIoNepeaaya, TEIUIOBOE PaBHOBECHUE,
CMauMBaHUE, KaWUIAPHBIC SBJICHMS, MCHApEHUE, KOHJEHCAlMs, IUIaBJICHUE, KPHUCTaLIM3alus
(oTBepaeBaHue), KWUIIEHHE, Terulonepeaaya (TErIONpPOBOJAHOCTh, KOHBEKIUS, H3JIyUYeHHUE),
JNEKTpU3alus TeJ, B3aWMOJCWUCTBUE 3apsAOB, JAEUCTBUSA JJICKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBME MAarHUTHOIO TOJS Ha MPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIUS) N0 ONKCAHUIO MX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUECKUX SIBICHUN B OKPY>KAIOLIEM MHUpPE, B TOM YHCIE
¢busnveckue BICHUS B IPUPOJIE: TTOBEPXHOCTHOE HATSHKEHNE M KAIIMJUIIPHBIC SIBJICHUS B IPUPO/IE,
KpHUCTaJIB B IpUpoie, u3nydeHue ColHia, 3aMep3anue BOJA0EMOB, MOpPCKUE Opu3bl, 00pa3oBaHue
pOChl, TyMaHa, HMHEs, CHEera, JSJEKTpPUUYECKHE SIBIICHHS B aTMocdepe, DIEKTPUUYECTBO KHUBBIX
OpPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, JIpeid MOIOCOB, POJIb MAarHUTHOTO TIOJIS JJISl JKU3HH Ha
3emiie, MOJSIPHOE CUSHUE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B YUEOHYIO, BBIICISTH
CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUI;

OIKCHIBATh U3yUEHHBIC CBOMCTBA TEN U (U3UUYECKUE SIBICHUS, UCTIONB3YSl (PU3NYECKUE BEIUUMHBI
(TemnepaTypa, BHYTPEHHSIS SHEPIUs, KOJUYECTBO TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEILECTBa,
yAenbHas TEIUIOTa TUIaBJICHUs, yAeNbHas TeIoTa mapoodpa3oBaHus, yedbHas TEIUIOTa CTOPAHUS
TOIUIMBA, KOA((UIMEHT MOJIe3HOTO AEMCTBHS TEMJOBOM MAalIMHBI, OTHOCHTENbHAs BIAXXHOCTh
BO31yXa, DJEKTPUUECKUH 3apsi, cuiaa TOKa, DSJEKTPUUECKOE HaNpsHKeHHE, CONPOTHUBIICHUE
MIPOBOJIHUKA, YJIEIbHOE COMPOTUBIICHNE BELIECTBA, PA00TA U MOIIIHOCTh ANEKTPUUECKOTO TOKA), IPH
OMKMCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICT UCHOIB3YEMBIX BENUYHH, 0003HAUYEHUS U
€IMHULIB (PU3UYECKUX BEJIUYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH Tpa@UKU H3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapakTepu3oBaTh CBOICTBa Tes, (U3MYECKHUE SBICHUS U TPOLECCHI, HCIOJb3YS OCHOBHBIE
IOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHMS BEIIECTBA, MPUHLMII CYIEPIO3ULIUN
noJielt (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsaa, 3akoH OMa JiIsl ydacTKa [enH, 3aKOH
Jlxoyns—JleHna, 3aK0OH COXpaHEHUS! SHEPTUU, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
U 3aIlUCBIBaTh €M0 MaTEMATUYECKOE BBIPAXKECHHUE;

OOBSICHATh (pU3MUYECKHE TMpOLECChl U CBOHCTBA TeJd, B TOM YHUCIE W B KOHTEKCTE CHUTyalui
IIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYUHHOCIEIACTBEHHBIE CBS3M, CTPOMTH
oO0bsicHeHHe u3 1—-2 JOrMYecKUx IIaroB ¢ onopoi Ha |—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX
SIBJIIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3aJauyd B 2—3 JEHCTBUS, UCHONB3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIIUE
¢u3nuecKkre BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJlaud 3alUChIBaTh KPaTKOE YCJIOBHE,
BBISIBJISITH HEJJOCTATOK JAHHBIX JUISl PELLIEHUS 3a/1a4M, BEIOUpaTh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
1151 €€ pelIeHus, IPOBOANUTH PacuéThl U CPAaBHUBATH MOJTYYCHHOE 3HaUCHUE (PU3HMUECKON BETMUUHBI
C U3BECTHBIMU JJAHHBIMU;
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pacro3HaBaTh IpOOIEMbI, KOTOPbIE MOXKHO PEIIUTh IPU HOMOIIHU (PU3UUECKHX METOJI0B, UCIIOIb3YS
OIMCaHHWE HCCIICOBAHM, BBIIEIATH MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh IPAaBUIBHOCTD
IOpsAJIKA IPOBEICHUS HCCIIEA0BaHus, 1€JIaTh BbIBObL;

MPOBOJIUTH OMBITHl 10 HAOMIOJCHUI0O (U3NYECKUX SBICHHNA WIM (QU3MUECKUX CBOWCTB TeI
(KanwIspHbIE SIBJIECHUS, 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00bE€Ma, TeMIIEpaTypbl, CKOPOCTH
Ipolecca OCThIBAHMSI M HArpeBaHUs IPHU H3JIyUYEHUU OT I[BETa M3JIydarollel (MOrJIoIaromei)
IIOBEPXHOCTHU, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATYPhI )KUIAKOCTH U IUIOLIA U €€ IOBEPXHOCTH,
IEKTpU3aLMs TeJl U B3aUMOJACHUCTBUE 3JEKTPUYECKUX 3apsAA0oB, B3aUMOJEHCTBHE IOCTOSHHBIX
MarHMToB, BU3yaJln3allis MarHUTHBIX IOJEH MOCTOSHHBIX MArHUTOB, AEUCTBHS MarHUTHOTO I10JIS
Ha IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS IOCTOSHHOTO
TOKa): (hopMyIupoBaTh MPOBEPSIEMbIE MPEAIOI0KEHHS, COOMPATh YCTAHOBKY M3 IPEIJIOKEHHOIO
000pyI0BaHUs, OIIMCHIBATh X0 OIbITA U (POPMYJIMPOBATH BBIBOBI;

BBIIIOJIHATH MPsIMbIE U3MEPEHUSI TEMIEPATypPbl, OTHOCUTEIbHOM BIIAKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHHUs C MCIOJIb30BAaHHEM aHAJIOTOBBIX MPHOOPOB M JAaTYUKOB (PU3MUECKUX BEIMYUH,
CpaBHMBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON a0CONIOTHON OTPELIHOCTH;

MPOBOJIUTh HCCIECIOBAHME 3aBUCUMOCTH OIHOM (U3MYECKOW BEIMYMHBI OT JIPyroil c
HCIOJIb30BAHUEM NPSIMBIX M3MEPEHUH (3aBUCUMOCTH COIPOTUBIIEHUS IIPOBOJHUKA OT €r0 JIMHBI,
IUTOINAM MTONEPEYHOr0 CEYEHUS U yIeIbHOTO CONPOTHBIICHHS BEILECTBA IPOBOJAHUKA, CHIIbI TOKA,
UAYIIEro Yepe3 MPOBOAHUK, OT HANPSHKEHUS Ha IPOBOIHUKE, UCCIIEAOBAHHUE [1OCIIEI0BATEIbHOIO U
NapajuleIbHOTO COEMHEHNN IPOBOJIHUKOB): IUIAHUPOBATH UCCIIEJOBAHUE, COOMPATh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUSs, CIelysl MPEAJ0KEHHOMY ILIaHy, (UKCHPOBATh PE3YJbTaThl MOJYYEHHON
3aBHCUMOCTH B BHJIE TaOJUI] U TPApHUKOB, JATaTh BEIBOJBI IO PE3yJIbTaTaM MCCIICAOBAHHS,
MIPOBOJIUTh KOCBEHHbIE HM3MEpPEeHUs (U3NYECKUX BEIMUYMH (yleNbHas TEMJOEMKOCTh BeIIECTBa,
COIIPOTHBIIEHUE MPOBOJHHMKA, pPabOTa M MOIIHOCTb 3JEKTPUYECKOIO TOKA): IUIAHUPOBAThH
U3MEpEeHus, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs HPEJIOKEHHONW HMHCTPYKLUH, U
BBIYUCIISATH 3HAUEHNUE BEIUUNHBI,

co0IroAaTh MpaBuiia TEXHUKK 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPONCTB C ONOPOit
Ha UX OMUCaHusA (B TOM 4MCJE: CHCTEMa OTOIUIEHHs JOMOB, THTPOMETp, HapoBas TypOuHa,
amMIepMeTp, BOJIBTMETpP, CUETUMK DJIEKTPUUYECKONW SHEPIUH, DJIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKUE NTPEAOXPAHUTENHN, FITEKTPOMATHUT,
JIEKTPOBUraTeNb MOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBICHUH M
He00X0/1MMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTENIbHbIE NPUOOpPHI MO CXEMaM H
CXEMaTUYHBIM PUCYHKaM (KHUJKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHEIO CropaHus, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl 3JEKTPUUECKHUX Lened c
MoCJIeI0BaTeNbHBIM U NapaJljIeIbHbIM COEIMHEHUEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETEH;

MPUBOJIUTL MPUMEPHI (HAXOAUTh MHPOPMAIHMIO O MpUMepax) MPaKTUYECKOTO HCIOJIb30BAHUS
¢u3nUecKux 3HaHUN B MOBCEIHEBHON >KM3HU AJIs oOecrieueHus: 0€30MacHOCTH MpU OOpalleHu! ¢
npubopaMu M TEXHUYECKHMMH YCTPOMCTBAMH, COXPaHEHHUS 3J0pPOBbs M COONIOJCHHUS HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKPYXKAOLIEH cpere;

OCYLIECTBIATh TMOUCK HH(POpPMALUK (PU3HMUECKOro cojepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MMyTEM CpaBHEHMS JONOJHUTENIBHBIX HCTOYHUKOB BBIIEIATh MH(OpMaIHIO,
KOTOpas SBJSETCS NPOTUBOPEUMBOM HIIM MOXKET OBITh HEJOCTOBEPHOI;
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HCTIOJIF30BATh P BHIITOJTHEHUH YUE€OHBIX 33JaHIH HAyYHO-TIOMYJIIPHYIO JINTEPATYPY (HPU3NIECKOTO
COIep)KaHMs, CIPABOYHBIE MaTepHajbl, pecypchl ceTtd MHTepHeTr, BianeTp NpUEMamMH
KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIIMH U3 OAHOI 3HAKOBOW CUCTEMEI B IPYTYIO;
co3llaBaTh COOCTBEHHbIE MUCHbMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHNUs, 00001ast nH(pOpMALHIO U3
HECKOJIbKUX HCTOYHHMKOB (DM3UYECKOTO COJIEp)KaHUS, B TOM YHUCIEe NyOIMYHO NPEACTaBIATH
pe3yIbTaThl IPOSKTHOM MIIM HCCIEI0BATEIBCKOM eI TEIbHOCTH, TIPH TOM I'PaMOTHO HCIIOJIb30BaTh
M3yYCHHBIN TOHATUIHBIN anmapaT Kypca (U3MKH, COTPOBOXKIATh BBICTYIUICHHE IPE3CHTAINEH;
IPU BBINOJHEHUN Y4YEOHBIX NMPOEKTOB W HCCIEIOBAHUHA (HU3MYECKUX MPOLECCOB PACIPEACIIATH
0053aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 337a4aMH, CJICIUTH 33 BBHINOJHEHUEM
TUIaHa ICHCTBUI M KOPPEKTUPOBATH €T0, a/ICKBaTHO OLICHUBATh COOCTBEHHBIH BKJIAJ B ICSTEIBHOCTh
IPYMIIbI, BBICTPAUBATh KOMMYHHMKATHBHOE B3aHMMOJCHCTBHE, IMPOSBIAS TOTOBHOCTH pa3peuiathb
KOH(JIUKTBI.

K koHiy oOyueHust B 9 Kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCSA YMEHUI:

WCIIOIb30BaTh TMOHATHA: CUCTEMa OTCYETa, MaTepuagbHas TOYKA, TPACKTOPHUs, OTHOCUTEIHbHOCTh
MEXaHUYECKOTO JABIKEeHUS, Nedopmarius (ynpyras, iacTudecKas), TpeHUe, IEHTPOCTPEMHUTEIIbLHOE
YCKOpPEHHUE, HEBECOMOCTD U MEPETPY3KU, IIEHTP THKECTH, a0COTIOTHO TBEPIOE TEIO, LIEHTP TSHKECTH
TBEPAOrO Tela, paBHOBECHE, MEXaHMYECKHE KOJIeOaHUs U BOJHBIL, 3BYK, HH(PA3BYK U yIbTPa3BYK,
ANIEKTPOMArHUTHBIE BOJHBI, IIKajda JJIEKTPOMATHUTHBIX BOJH, CBET, OJHM30PYKOCTH H
JAIbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS ¥ TIOTJIONICHUS, allb(a, OeTa- 1 raMMa-u3TydCHHsI, H30TOTIBI,
siIepHast SHEPTeTHKa;

paznuuaTh  SBJICHUS ~ (paBHOMEPHOE U HEPAaBHOMEPHOE  MPSMOJIMHEHHOE  JBIKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JBUXKEHUE, CBOOOHOE TaJieHHe TeJl, PABHOMEPHOE JBUKECHUE
M0 OKPY>KHOCTH, B3aWMOJIEHCTBHE TEJ, PEaKTUBHOE [BIDKEHHUE, KojeOaTeNnbHOE JIBIKEHUE
(3aTyxaroliye U BBIHYKJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJTHOBOE JIBIKEHUE, OTPaXKCHHE 3BYKa,
MPSIMOJIMHEHOE pacnpoCTpaHEHUEe, OTPAKEHHE U TPEIIOMJICHUE CBETAa, IOJHOE BHYTpPEHHEE
OTpa)XEHHE CBETa, Pa3JIOKEHHE OEJoro CBeTa B CIEKTP M CJIOKEHHUE CHEKTPAIbHBIX IIBETOB,
JUCTIepCUsi CBETa, ECTECTBEHHAs paJAHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
W3ITyYeHHs) 10 OMUCAHHWIO MX XapaKTePHBIX CBOWMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX
JTaHHOE (PU3MUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKHUX SIBIICHUH B OKpPYXKAIOIIEM MHUpE (B TOM YHCIIE
(duzuvecKue sIBJICHUSI B MPUPOJIC: MPWIKMBBI M OTJIUBBI, JBIKCHHE TIaHET COMHEYHOW CHUCTEMBI,
PEaKTUBHOE JBWKCHHE JKUBBIX OPTAaHM3MOB, BOCIIPUSATHE 3BYKOB YXHBOTHBIMH, 3€MJICTPSCEHUE,
ceificMruecKHe BOJHBI, IyHaMH, X0, IIBETa TEJI, ONTUYECKUE SBICHUS B MIPUPOJIE, OMOIOTHUUECKOE
NeCTBHE BUIUMOTO, YIbTPa(HUONIETOBOTO W PEHTICHOBCKOTO H3IY4YCHHI, €CTeCTBEHHBIH
PaINOaKTUBHBIA (POH, KOCMHUYECKHE JyYd, PAJMOAKTHBHOE HM3ITYyYEHHE MPUPOTHBIX MHUHEPAJIOB,
NENUCTBUE PATUOAKTUBHBIX W3JIYYEHUH HAa OpPraHu3M 4YeJIOBeKa), MPHU ITOM TIEPEBOJUTH
MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIIEISITH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUBUUYECKUX
SIBJICHHI;

OTHCHIBATh U3yYCHHBIC CBOMCTBA Te U (DU3UUYECKUE SBJICHHS, UCTIONB3YS (DU3NIECKUE BETUINHBI
(cpenHsist ¥ MTHOBEHHAsi CKOPOCTh Te€JIa TPU HEPABHOMEPHOM JIBH>KEHHH, YCKOPEHUE, TEpEeMENIEHUE,
MyTh, YTJIOBasi CKOPOCTh, CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHUJIa TSHKECTH, YCKOpEHHE CBOOOIHOTO
MajJieHus, BEC Tejla, HMMIYJbC Tella, HWMIYJIbC CHUJIbI, MEXaHWdeckas padoTa W MOIIHOCTb,
MOTCHIIMATbHAS DHEPrHs Tella, MOMHATOTO HaJ TMOBEPXHOCTHIO 3€MIIH, MOTCHIIMATbHAS YHEPTHs
CKaTOM TPYXWHBI, KHHETUYECKasi SHEPTUs, IMOJIHAsS MEXaHWUYeCKas SHEpTus, MEpHOj] M 4YacToTa
KoJieOaHWH, JUIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTeib

22



MIPEJIOMIIEHUS Cpefibl), TPU OMMCAHUU MPABUILHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOIb3YEMBIX
BEIMYMH, 0003HAYCHUS W CIUHUIBI (PU3NYCCKUX BEIUYHH, HAXOTUTh (DOPMYIIBI, CBSI3LIBAIOIIHEC
JTaHHYI0 (HU3UYECKYI0 BEIUYHMHY C JPYTUMH BEIUYHMHAMH, CTPOUTh TpaduKH H3YUCHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBA Tell, PU3UUECKHE SBICHUS U MPOLIECCHI, UCTIONb3YsI 3aKOH COXPaHEHHS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUII CYTIEPIO3UIIMH CUJI, TPUHIIUIT OTHOCUTEIILHOCTH
I'anunest, 3akoHpl HplOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBl OTPAKEHUS U IPEIOMIICHUS
CBETa, 3aKOHbI COXpPAHEHMs 3apsJ0BOIO0 U MAacCOBOIO YHMCEIN MPHU SACPHBIX PEaKLUAX, TP 3TOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBSCHATH (PU3MUECKHE MPOLECChl M CBOMCTBA TeJl, B TOM 4YHCIE U B KOHTEKCTE CHUTYyallHid
MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh MPUYUHHO-CIEACTBEHHBIC CBSI3U, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTHYECKHX IIaroB ¢ OMOpOH Ha 2—3 HM3YyYECHHBIX CBOMCTBA (HU3HUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbBIE 3a/1a4 (OMUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI1), UCIIONb3Ysl 3aKOHBI U
(bopMmyIIBl, CBS3BIBAIOIINE PU3NYECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33]]a4M 3aIHChIBATh
KpaTKO€ YCJIOBHE, BBISBIISTH HEIOCTAIONIME WM H30BITOYHBIC JTaHHBIC, BHIOMpATh 3aKOHBI M
dbopMyInbl, HEOOXOAUMBIE IJISl PEUICHHs, MPOBOAUTH PACUYETHl M OLIEHUBATH PEATUCTHUYHOCTD
MOJIYY€HHOTO 3HAYCHUS (PU3NYECKON BETMUNHBI,

pacro3HaBaTh IpoOJIEMbI, KOTOPbIE MOXHO PEIIUTH IMTPH OMOIIHU (PU3HMYECKIX METOI0B, HCIIOIB3YS
ONMCAaHUE HCCIIEIOBaHMS, BBIICISATH MPOBEPSIEMOE IPEAINOIOKEHUE, OLEHUBATh IPABUIBHOCTD
MOpsiIKa TMPOBEJCHUST HCCIECIOBAaHUSA, JEJaTh BBIBOJABI, HHTEPIPETHUPOBATH  PE3YJIbTaThI
HaOJIIOICHUI U OIIBITOB;

MIPOBOMTH OTIBITHI [0 HAOIIOICHUIO PU3NUYECKUX SIBICHUN UITH (DU3HUECKUX CBOMCTB Tell (M3y4YeHHe
BTOpOTro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHUS HHEPruH, 3aBUCHUMOCTH IMepHoJa KoJeOaHMii
MPYKMHHOTO MAsATHHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aAMILIUTYbI
MaJbIX KoJIeOaHU, TPSIMOJIMHENHOE paclipoCTpaHEHHUE CBETA, pPa3lIo’KEHUE OENIoro CBeTa B CIEKTP,
M3Y4YEHHE CBOMICTB M300pa)K€HUS B IUIOCKOM 3€pKaje U CBOMCTB M300pa’kKeHUs NpeaMeTa B
coOuparomield TuH3e, HAOMIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CIEKTPOB  HW3Iy4YeHUs):
CaMOCTOSITENTLHO COOMpATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpYIOBaHMs, OMHCHIBATH XOJ
OTIBITA U €r0 PEe3yJbTaThl, HOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTH TNpPU HEOOXOAMMOCTH CEpHUIO0 MPSMBIX H3MEPEHUM, ONpereNnsis CpelHee 3HaueHHe
n3MepsieMo BelMMuuHbBI ((POKYCHOE paccTosiHHME coOuparoiieil JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

MPOBOANTh HCCIEAOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYHUH C KCIONIH30BAaHHEM TMPSIMBIX
M3MEPEHHUH (3aBUCHUMOCTh IyTH OT BPEMEHU TMPH PABHOYCKOPEHHOM IBMKEHUW 0€3 HaudaabHOU
CKOpPOCTH, Tepuoia KojaeOaHui MaTeMaTHUECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YTJIa
OTpaXEHUs CBETa OT YIVIa MAJCHHUS W YIJIa TPEeNOMIIEHUS OT yIyia TMaJACHHs): IUIAaHHPOBATh
UCCIIEIOBaHNE, CAMOCTOATEIBHO COOMpATh YCTAHOBKY, (DMKCHpPOBATh pPE3yibTaThl MOTYyUYEHHOU
3aBUCUMOCTH (PM3MUYECKUX BEJIUYHH B BHUJIC TAOIUIl U rpadMKOB, JAEIaTh BBIBOABI TIO PE3yIbTaTaM
HCCIEA0OBaHUS;

MIPOBOJNTH KOCBEHHBIC H3MEPEHUsI PU3NISCKUX BEIUYUH (CPEHSSI CKOPOCTh U YCKOPEHHE Tella MPH
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOJHOTO TMajeHHs, KECTKOCTh TMPYKHUHBI,
KOA((UIIMEHT TPEHHUS CKOJBKEHHs, MEXaHW4Yeckas pabdoTa M MOIIHOCTh, YacTOTa U TEPUOJ
Koje0aHuil MaTeMaTUYeCKOro U MPY>KUHHOTO MasTHUKOB, ONTHYECKAsl CHUJIa COOMpAIOIIe JTNH3BI,
paZAMoOaKTUBHBIN (DOH): MIAHUPOBATH M3MEPEHUS, COOMPATh HKCIEPUMEHTAJIbHYIO YCTaHOBKY U
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BBINOJIHATh U3MEPEHUs, CIEAysl NMPeI0KEHHON MHCTPYKLUH, BBIYUCIIATh 3HAUCHHE BEIUYHUHBI U
aHAJIM3UPOBATh MOJyUYEHHBIE PE3YIIbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH H3MEPEHHIA;
co0Jr01aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0OBaHHUEM;
pa3nuyaTtb OCHOBHBIC TPU3HAKK M3YYCHHBIX (HU3MUECKUX MOJENICH: MarepuanbHas TOYKa,
abCOMIOTHO TBEPJOE TEJIO, TOUCUHBIH MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETapHAs MOJIENb
aToMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SIIpa;

XapaKTepu30BaTh PUHLUIIBI AEHCTBHS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOI
Ha UX ONMHUCAHMA (B TOM YHCIIE: CHUIOMETP, JTaTYUKH TOJI0KEHUS, PACCTOSHUS U YCKOPEHHSI, paKeTa,
9X0JIOT, OUKH, IEPUCKOII, (hoTOoaNmapar, ONTUYECKHE CBETOBOABI, CIIEKTPOCKOII, TI03UMETp, Kamepa
BunbcoHna), ucnonb3ys 3HaHUSA O CBOMCTBaX (PU3MYECKUX SBICHUU U HEOOXOAMMBbIE (U3NUECKUE
3aKOHOMEPHOCTH;

UCTOJB30BAaTh CXEMbl W CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKHUX IPOIECCOB MPH PEIICHUH YIeOHO-TIPAaKTUIECKUX
3aJa4y, ONTHYECKUE CXEMbl JJIi MOCTPOEHUS M300pakeHUIl B IJIOCKOM 3epKajle U coOuparolei
JIMH3E;

MPUBOANTH TIPUMEPHI (HAXOAWTH HH(DOPMAIUIO O MPHMEpax) MPAKTUYECKOrO HCIOJIb30BAHHS
¢u3nyecKux 3HaHUN B MOBCEIHEBHON >KU3HU AJIs oOecrieueHus: 0€30MacHOCTU MpU OOpalleHuu ¢
npubopaMH Y TEXHUYECKHMH YCTPOHCTBAMH, COXpPAHEHHUS 3II0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYIKAIOLIEH cpesie;

OCYILLECTBIIATh MOMCK HMH(popManuu (uzndeckoro copepkanusi B MHTepHeTe, caMOCTOSTENBHO
(bopMynHpysT TOMCKOBBIA 3ampoc, HAXOAWUTH IyTH OMpPEIENICHHs IOCTOBEPHOCTH IIOIYYEHHOU
uH(pOpMalUY Ha OCHOBE UMEIOLIMXCS 3HAHUN U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BATh MTPH BHIIOJIHEHNH YUEOHBIX 3aJaHUI HayUYHO-MIOMYJIAPHYIO JUTEPATypy GU3NIECKOTO
COJZIepKaHus, CIpPaBOYHbIE MaTepuajbl, pecypcbl ceTu VHTepHeT, BiaaeTh NpuéMaMu
KOHCIIEKTHPOBAHU TEKCTa, MpeoOpazoBaHus MHPOPMAIIMK U3 OAHOI 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpMalUU U3
HECKOJIbKUX HWCTOYHUKOB (PH3MUECKOTO COJCPXKAHUSA, ITyOJUYHO MPEICTABIATh PE3YyIbTATHI
MPOEKTHOM HMJIM UCCIIEOBATEIBLCKON AEATEIBHOCTH, IPH TOM I'PAMOTHO UCTIOIH30BATh H3y4YEHHBIH
MOHATUIHBIN annapar u3y4yaemoro pasjena (U3MKHU U CONMPOBOXKIATh BHICTYIUICHHE NpEe3eHTaueH
¢ yuéToM 0cOOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3/ieioB U TeEM duekTpoHHbIE (L (pPOBbHIE)
Konrpoasbnsie | IlpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Pa3nen 1. ®usuka u e€ poJib B MO3HAHNH OKPY:KAIOLIEro MUpa
11 ®dusuka - HayKa 0 MPUpoJe 2 https://m.edso0o.ru/ZJ2U13BMX
1.2 duznyecKkue BeITUNINHbBI 2 1 https://m.edso0.ru/UDCTC8RJD
13 EcTtecTBeHHOHAYUYHBI METO]I TO3HAHUS 2 1 https://m.edso0.ru/ZOL7QLIIS
Utoro no pazneny 6
Paznea 2. [leppoHauyanbHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 CrpoeHnue BelecTna 1 https://m.edso0o.ru/2SJ151M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 A A B 2 1 https://m.eds00.ru/ZXDKQLXCC
BEILIECTBA
2.3 ArperaTHble COCTOSIHHSI BELLIECTBA 2 https://m.edso0.ru/ONOV1XY1K
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/jieiicTBUeE TeJl
3.1 MexaHuyeckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, macca, IIIOTHOCTh https://m.edso0.ru/GXPU4MT5P
3.3 Cwuta. Buns! cun 13 1 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 20
Pa3znen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
apiieHue. [lepenaya nasnenus TBEpAbIMU
4.1 A peana A pA 3 https://m.edsoo.ru/X0DW367P2
TeJIaMHU, KHUAKOCTIMHU U Ta3aMU
4.2 JlaBaeHHe KUJIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
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https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4

4.3 ATMOcCdepHOe aBICHHE 6 https://m.edso0.ru/T7134SXNO
4.4 JleHCTBHE JUAKOCTH H rasa Ha HOrpy*EHHoe 8 3 https://m.edsoo.ru/NFE6OYSNK
B HUX TEJIO

Hroro no pazueny 22

Paznea 5. PaGora n MOIHOCTD. JHeprus
51 Pabora 1 MoIHOCTE 1 https://m.edsoo.ru/75LMREDY 1
5.2 [TpocThie MEXaHU3MBI 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHuueckas SHepTust 1 https://m.eds00.ru/G30454EMT

Utoro no pazneny 12

PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 69 11
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https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM (pPOBbLIE)

Konrpoasbnsie | IlpakTHyeckue
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE PECYpPChI
padoThI padoThI
Pa3zneu 1. TenyioBbIe ABJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/F142A5VZA
Hroro mo pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 3JI€KTpI/I‘-IeCKj/Ie 3apsiabl. 3apsHKCHHBIC Tella | 7 1 httos://m.edsoo.ru/RA0OORCTOA
X B3aUMOJIEHCTBHUE
2.2 [TocTOsSIHHBIN 27EKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHBIE IBICHUS 1 15 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHasE WHIYKITUS https://m.edsoo.ru/7QODSEL15
Hroro no paszneny 37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65 3 14.5
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https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne /i Konrpoasbnsie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3zjnen 1. Mexanuveckne siBJIeHUSA
MexaHnndeckoe JBUKEHHE U CIIOCOOBI ero
1.1 A 10 1 https://m.eds00.ru/CEOGHRGTL
OTIMICAHHUS
1.2 BzaumogeiicTtBue Ten 20 1 https://m.edsoo.ru/UC1RQAF4C
13 3aKOHBI COXpaHEHUs 10 https://m.edsoo.ru/SHEC3Y25B
Utoro no pazneny 40
Pasnen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckue Kojie0aHus https://m.edso00.ru/S5VIGSAI3
2.2 MexaHnyeckue BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Uroro no pazneny 15
Pa3nen 3. DjieKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
DnekTpoma o€ roJje
3.1 FICKTPOMATHITTHOE HOTE 1 6 2 https://m.eds00.ru/DTISBEEY 0
AIIEKTPOMArHUTHBIC BOJIHBI
Hroro mo pasneny 6
Paspnen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX1
4.3 Paznoxxenne 6emoro cBeTa B CIEKTP https://m.eds00.ru/2Z5AHODTO
Hroro mo pazneny 15
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https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBanToBbie IBJIeHUA

5.1 Hcenyckanue v nornoueHue ¢cBera aroMomM 1 https://m.edsoo.ru/BK5E4AQQ8
5.2 CtpoeHune aTOMHOTO spa 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazueny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IM I MOYJIb
I1 600
6.1 OBTOPCHIE I ODODHICHIE COACPRALIA 9 2 https://m.eds00.ruJKQXVJSBE
Kypca ¢u3uku 3a 7-9 xinacc
Wtoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KosunuecTBo 4yacos

Ne Kou Mpak I[aTa 3.JIeRTp0HHBIe
T

n/ Tema ypoka Bcero Pons, | THUEC uudposbie

0 KHue
HHGe patoTsi H3y4YeHH oOpa3oBaTe/ibHbIE
pabo
o a pecypchl

| yeTBEpTH

Pa3nes 1. ®dusuka u eé posib B IO3HAHUM OKPY Kaomero Mmupa (6 4yacon)

®uzrka — Hayka o mpupojie. SBnenus npuposl. Guzndeckue

1 https://m.eds00.ru/35YPBIW5K
SBIICHUS 02.09.2026
MexaHnnyeckue, TeII0BbIe, dJEKTPUUECKHEe, MAaTHUTHBIE,
1 https://m.edsoo.ru/116U53L6H
CBETOBBIE, 3BYKOBBIE SIBJICHUS 04.09.2026
duznyeckue BEJIMYUHBI U X U3MEPEHHE 1 09.09.2026 | https:/m.edsoo.ru/6ZYFTFPA7
JlabopaTopnas padora Nel "Onpeznenenue nokazanui
" 1 1 https://m.eds00.ru/VQGCNSIMP
HU3MEPUTENLHOTO pudopa 11.09.2026
Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKU U3YYalOT IPUPOY.
EctecTBeHHOHAYuYHBII MeTO1 To3HaHUs. OnrcaHue 1 16.00.2026 https://m.eds00.ru/3LPP2HPX2
(bU3UYECKUX SBICHUHN C TIOMOIIBI0 MOJIETIEH e
JlabopaTopnasi padora Ne2 "Onpeznenenne pa3MepoB MajbIxX
patop p pelt p P 1 1 https://m.eds00.ru/9YLZITEMU

Ten" 18.09.2026

Paznen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOEHMH BellecTBa (5 4coB)

Ctpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE

1 https://m.edsoo.ru/F5PU4OLYR
CTPOEHHUE BEIIECTBA 23.09.2026
JIBr>KeHME YacTHUII BEIISCTBA 1 25.09.2026 | https://m.edsoo.ru/HQ31SN1F3
Ypok-uccienoBanue « OMbITH IO HAOIIOIEHUIO TETLIOBOTO

1 https://m.eds00.ru/FT87UNTLS
pacuIupeHust Ta30B» 30.09.2026
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https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS

10 ArperatHble COCTOSIHUSI BEIIECTBA 02.10.2026 | https://m.eds00.ru/STRDWACXM
B3auMocBs3b MeXKIy CBOWCTBaMH BEIIECTB B PA3HBIX

11 arperaTHeIX COCTOSTHUSIX U UX aTOMHOMOJICKYJISIPHBIM 07.10.2026 https://m.edsoo.ru/AWM1DBI48
crpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHHIA BOJIbI o

Pa3nen 3. /IBu:xenue u B3aumojeiicteue teua (20 yac)

Mexanunveckoe JBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE

12 https://m.edso0.ru/3W6CCIHB1
JIBIYKEHUE 09.10.2026

13 Cxopoctb. EanHuIe: cKkopocTi 14.10.2026 | https:/m.eds00.ru/29GPTIAKL

14 Pacuer myTu ¥ BpeMeHH JBUKEHUS 16.10.2026 | https://m.edsoo.ru/PVHMNWAUA
WNuepuus. 3akoH nHepuuu. B3anMoelicTBre Tell KaK MpUYnHa

15 pi pH g P https://m.edsoo.ru/KX55101BX
W3MEHEHHUS CKOPOCTH JIBUYKEHUS Tell 21.10.2026
[TnotHOCTB BemecTBa. Pacuer Macchl 1 00beMa Tena 1o ero

16 https://m.eds00.ru/0S71X3DPS
TJIOTHOCTH 23.10.2026

Il yveTBepTH

JlabopaTopuas padora Ne3 «Onpesenenne Macchl Tela Ha

17 https://m.eds00.ru/OH22PX7CX
PBIUAXKHBIX BECAX) 06.11.2026
JlabopaTopHas padora Ned "Onpenenenue mioTHOCTH

18 "
BEIIECTBA 11.11.2026

19 Pemenue 3amau no teme "IInoTHOCTE BelecTBa" 13.11.2026 | https://m.edsoo.ru/50DYVYG49
Cwita Kak XapakTepHCTHKa B3auMoaencTsus Ten. Cuna

20 https://m.edsoo0.ru/NV56FY1G2
ynpyrocti. 3akoH ['yka 18.11.2026
Jlaboparopuas padora NeS «3yueHne 3aBUCUMOCTH

21 . https://m.eds00.ru/PXXW6DHXE
pacTsixeHus (AedopMaIiii) Mpy>KHHBI OT MPUIIOKEHHOM CHUITBI) 20.11.2026

22 SBnenue Tsarotenus. Cuia TSKECTH 25.11.2026 | https:/m.edsoo.ru/OCWIXFNQE
CBA3b MEXTY CUJION TSXKECTH M Maccol Tena. Bec Tena.

23 " " https://m.eds00.ru/8PZHPV1YJ
Pemenue 3agau mo reme "Cuina TsHKeCTH 27.11.2026
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Cuna TspKecTH Ha Ipyrux Iuianerax. @uznueckue

24 https://m.eds00.ru/IM2DOKYLI
XapaKTEPUCTUKHU TIJIAHET 02.12.2026

25 Wsmepenue cun. Jfunamomerp 04.12.2026 | https:/m.edsoo.ru/ITIZGKCKH

26 Bec tena. HeBecomocTh 09.12.2026 | https://m.edsoo.ru/lUA0LISQSRE
Co’)keHHe ABYX CHJI, HAIPABJICHHBIX 10 OJTHOM MPSMOM.

27 . ABY ’ P A p https://m.edsoo.ru/L6SNUZVZ8
PaBHOnelicTByOIIAs CHIT 11.12.2026
Tpenue CKOIbKEHUS U TPEHUE MOKOsI. TpeHue B Npupojie u

28 P P P PHPOA https://m.edso0.ru/TALEOSMMH
TexHuke. Pemenue 3amay no reme. 16.12.2026
JlabopaTopHasi padora Ne6 «/3yueHne 3aBUCUMOCTH CUIIbI

29 TPEHUS CKOJIbKEHUS OT CUJIbI IaBJICHUS U XapaKTepa 18.12.2026 https://m.edso0.ru/TAQP4B30A
COIPHUKACAIOLINXCS TIOBEPXHOCTEI» o
KonTposasnas padora Nel no temam: «MexaHuueckoe

30 IBUXKEHHE», «Macca, I0THOCThY, «Bec Tenay, «'paduyeckoe 93122026 https://m.edsoo.ru/P4AROSWE4D
n300paxenue cum», «CHIbD o
AHanmn3 KOHTPOJIbHOI paboThl. Pemenue 3anay mo Temam: «Bec

31 Tenay, «I'papuueckoe n3zobpaxenue cuim», «CUib, 25 12,2026 https:/m.edso0.ru/T9V639RZF
«PaBHOIEHCTBYIOIIAST CHID» o

Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTeH U ra3oB (22 yac)
32 Jasnenue. CriocoObl yMEHBIIICHUS U YBETUYCHUS JaBICHUS https://m.edsoo.ru/25TVM1FDL
30.12.2026
11 yeTBepTH

JlaBrierue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,

33 https://m.eds00.ru/544Y MX9WR
TEeMITepaTypbl 13.01.2027
[Tepenava naBiaeHus TBEPABIMH TEJIAMH, KUIKOCTIMHU U

34 pestatia i P e https://m.eds00.ru/CG5PO8NWO
razamu. 3akoH [lackaist 15.01.2027
JlaBiieHre B KHUAKOCTH U rase, BEI3BAHHOE JIEHCTBUEM CHITBI

35 https://m.eds00.ru/K7T1219UC
TSDKECTH 20.01.2027
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Pemenne 3amgau no teme «/laBnenue B KUIAKOCTH U ra3e. 3aKOH

36 https://m.edsoo.ru/UHHC5RB6W
[Tackamns» 22.01.2027

37 Coobmaromnmecs: CocyIbl 27.01.2027 | hitps://m.edsoo.ru/7THDBMDHR2

38 [M'uapaBnuyeckuii nmpecc 29.01.2027 | https://m.edsoo.ru/67X2LF396

39 Manometpsl. [TopirHEeBOI KUAKOCTHBIN HACOC 03.02.2027 | https://m.edsoo.ru/5G846G718
Atmocdepa 3emnn. [IpudnHbI CynecTBOBaHHS BO3TYITHOM

40 000ouky 3eMit. 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHUS OT 05.02.2027 https://m.edso0.ru/DRQ6ZPWIM
BBICOTHI HaJl yPOBHEM MOPSI R

41 Bec Boznyxa. ATMocdepHoe 1aBrieHue 10.02.2027 | https:/m.edsoo.ru/PYRNEDISY

42 Uzmepenue armocdeproro aasnenus. OnsiT Toppuuennu 12.02.2027 | https://m.eds0o.ru/2183TIPD4
3aBUCHMOCTh aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HAJT

43 https://m.edso0.ru/Y WIFWMZIJ
YPOBHEM MOpSs 17.02.2027
bapomerp-anepoun. AtmocepHoe AaBleHUe Ha PA3TUIHbBIX

44 P p poHA bep a p https://m.eds00.ru/WBNXTP7GR
BBICOTaX 19.02.2027

45 Pemenue 3anau no teme "AtmocdepHoe naBieHue" 24.02.2027 | https:/m.edsoo.ru/YWVWL5TAL

SHCTBHE KUIKOCTH U T'a3a HA TOTPYKEHHOE B HUX TEJO.

46 A A Py https://m.edsoo.ru/SMG9FR466
ApxumenoBa cuiia 26.02.2027
JlabopaTopnas padora Ne7 «Onpenenenne BRITATKUBAIOIIEH

47 P . P P B ped B https://m.eds00.ru/7U40IDLK2
CHJIBI, ICHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KUIKOCTH) 03.03.2027
JlabopaTopnasi padora Ne8 no teme «VccnenoBanue

48 3aBUCHMOCTH Beca Tejia B BoJIe OT 00bEMa MOTpyKEHHOH B 05.03.2027 https://m.eds00.ru/0UOBGKKSW
JKUJKOCTD YaCTH TEJIa» o

49 [TnaBanue Ten 10.03.2027 | https://m.edsoo.ri/UMAE9QL0Y
Pemenwne 3amaq mo Temam: «IlnaBanue cymoB.

50 https://m.eds00.ru/R7VHLAG0Q
BoznyxomnaBanne» 12.03.2027

51 Pemenne 3agau no reme "/laBneHue TBEpABIX TEIN KUJIKOCTEN U
ra3zon" 17.03.2027
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KonTtpoubnas padora Ne2 o reme "JlaBneHue B TBEpAbIX Te,

52 SKUIKOCTEHN U ra3oB" 1 19.03.2027
53 | AHanu3 KOHTPOJBHOH paOOTHI. 1 24.03.2027
Pa3jnen 5. Pa6ora u momHocTh. JHeprus (12 yacoB)
54 Mousocts. EAUHUIBEI MOIIHOCTH 1 26.03.2027 | https://m.edsoo.ru/AUUXIHR1X
VI yeTBepTh

55 ITpocteie Mexanu3msl. Peruar. PaBHOBecue cuil Ha pbryare 1 07.04.2027 | https:/m.edsoo.ru/SYRUOUGS2

56 Pbruaru B TexHuke, OBITY U IPUPO/IE. 1 09.04.2027 | https:/m.edsoo.ru/KR7VOIXUT

57 JlaGopaTopHasi pa6"0Ta Ne9 "HccnenoBanue ycinoBui 1 1 14.04.2027
paBHOBECHsI pplyara

58 Pemenue 3anau no Teme «YcioBusi paBHOBECHUS pblyara 1 16.04.2027 | hitps://m.edsoo.ru/6AXDHFSSN
KoadduimeHT nonesHoro neicTBus MEXaHU3MA.

59 JladopaTtopuasi pa6ota NelO «M3mepenue KI1/l HakionHOM 1 1 21.04.2027 https://m.edsoo.ru/4AAYEYZDMW
TUTOCKOCTHY

60 Jla6opaTopuasi padora Nell "Usmepenue KIIJl HaknoHHOM 1 1
MJI0CKOCTH" 23.04.2027

61 Pemenne 3amau mo reme "Pabora, momuocts, KIT/" 1 https://m.edsoo.ru/VVF5XBQLVS

28.04.2027

62 Mexanndeckas Heprus. KnaeTndaeckas ¥ oTeHITHATbHAS 1 hitos:m edsoo ruBHOETHOYK
SHEPTHs 30.04.2027

63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH 1 05.05.2027 | https://m.edsoo.ru/46Y22ZPME
VYpok-3KCIIepUMEHT 1O TeMe " DKCIepuMEHTaIbHOE

64 ornpezeNieHue N3MEHEHUS! KWHETHYECKON U MOTEHIHATEHOM 1 07.05.2027 https://m.eds00.ru/SM7E7YTZC
SHEPTUH MPU CKATHIBAHUHU TeJIa IO HAKIIOHHOMN TUIOCKOCTH"

65 Pemenue 3amau 1 12.05.2027

66 [ToaroToBka K KOHTPOJIBHOM paboTe 14.05.2027
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KonTpoabsnasi padora Ne3 o Teme «Pabota 1 MOIITHOCTb.

67 1 https://m.edsoo.ru/AECZ9T7EC
DHeprus» 19.05.2027
Pe3epBHOe Bpems (2 1yaca)
PesepBHbIi ypok. PabGoTa ¢ Tekctamu o Teme "MexaHuueckoe

68 1 https://m.eds00.ru/MJJPGGSA3
nBIKeHue" 21.05.2027
PesepBHbIii ypok. PaGoTa ¢ Tekctamu 1o teme "Pabora.

69 1 https://m.eds00.ru/XT2SMNZYM
MormuHocTb. DHeprus" 26.05.2027

OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 69 11
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8 KUIACC

Hara JJIeKTPOHHBbIE LU (PPOBHIE
Ne KosmnuecTBo yacos
Tema ypoka U3y4eHust o0pa3oBaTeibHbIE PECYPChI
n/n Kontpoas IpakTu
Bcero HbIe YyecKHe
padoThI pa6oTsI
| yeTBEpTH
Pazpnen 1. TemoBble siBiieHnst — 28 yacon
OcHOBHbIE - i
1 MOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU 1 httos://m.edsoo.ru/10BIEIBGO
Y UX OIBITHBIC ITOATBEPKICHUS 04.09.2026
2 Macca u pasmep aTOMOB U MOJIEKYJI 1 07.09.2026 | https://m.edsoo.ru/OMIN4E3EH
3 Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSHUMA 1 https://m.edsoo.ru/HVW3WMRAS
BELIECTBA 11.09.2026
OObsicHeHHE CBOICTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BEIECTBA HA OCHOBE ITOJI0KEHUH MOJIEKYJISIPHO- 1 14.09.2026 https://m.eds00.ru/DJYTZQHS3
KHHETHYECKOU TEOPHUH R
Kpucrannuueckue u amopgHble Tena 18.09.2026 | https://m.edso00.ru/8G73PVM40
CmaunBaHue M KamWUIIPHOCTh. [loBepXHOCTHOE HATSHKEHUE 21.09.2026 | https://m.edsoo.ru/7XZHOXTSK
TennoBoe pacHIMpeHne U CKaTUE 1 25.09.2026 | https://m.edsoo.ru/I3N3OKS8L
3 Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO 1 httos://m.edsoo.ru/5XSVEE15R
IBHKEHUS YaCTHUI] 28.09.2026
9 BuyTpennss sneprusi. CiocoObl U3MEHEHUs! BHYTPEHHEH 1 https://m.edsoo.ru/BBVCIIMHE
SHEPrUu 02.10.2026
10 Bupl Teronepenaun 1 05.10.2026 | https://m.edsoo.ru/WF4J3070P
Ypok-koHpepenus "[IpakTudeckoe UCTOIb30BaHUE
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B LENAX 1 09.10.2026 https://m.edsoo.ru/UU910QFZW
sHeprocoepexenus’” T
12 KonuyecTBo TemnoTel. Y aenbHas TEIIOEMKOCTb 1 12.10.2026 | https://m.eds00.ru/88291DDIZ
VYpaBHeHue TersioBoro 6ananca. Temnoo0
13 PABHEHHE TEIIOBOTO Dallarca. 1 SHI000OMEH 1 TEIIOBoe 1 https://m.edso0.ru/P52QUVQIE
paBHOBeECHE 16.10.2026
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JlabopaTopnas padora Nel "UccnenoBanue siBneHus

14 https://m.edso0.ru/FR2ZN6NSGV
TEII000MEHA MPU CMEIIMBAHUHU XOJIOJHOW U ropsiueit Boasl" 19.10.2026 :

15 Pacuyer koinuecTBa TEmIOTHl, HEOOXOAUMOTIO JIl HarpeBaHuUs httos://m.edsoo.ru/JBMRALAPW
TeJa ¥ BBIICISIEMOTO UM TMPH OXJIAXKICHHUH 23.10.2026

Il yveTBepTH

J‘[ _2 n =2

16 abopaTopHasi padora Ne2 "Omnpenenenue yaeabHOR https://m.edsoo.ru/40IT1ZIAH
TEIJIOEMKOCTH BelecTBa" 06.11.2026

17 OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS 09.11.2026 | https://m.edsoo.ru/683AIXYWS8

18 [TnaBneHue u OTBepACBaHNE KPUCTALTHUECKUX Tell. Y IeIIbHAs httos://m.edsoo.ru/JHESALPIE
TEIUI0TA TIABJICHUS 13.11.2026

19 JlabopaTopuasi pabora Ne3 "Onpenenenue yaenbHON https://m.edsoo.ru/L COXVHGHD
TEIJIOTHI TIJIaBJICHUS Jibaa" 16.11.2026

20 [TapooOpa3oBanue u konaeHcauus. Vcnapenue 20.11.2026 | https://m.edsoo.ru/CQGADQKML
Kunenue. Y nenpHas Teriora napooOpa3zoBaHus U

21 KOHJECHCALUU. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT 93.11.2026 https://m.edsoo.ru/Y7HDIM2GZ
arMoc(hepHOTO TaBICHHS o
BnaxHocTs BO3yXa.

22 Jlaboparopuasi padora Ne4'" OnpeneneHre OTHOCUTENbHON 97 11.2026 https://m.edsoo.ru/7KP37W0J1
BJIQKHOCTH BO3yXa" o

23 Pemenue 3a1au Ha onpe/ielieHUe BIAXKHOCTH BO3TyXa 30.11.2026 | https://m.edsoo.ru/NAXJEXGAL

24 [Tpununs! paboTh! TEMJIOBLIX ABUTaTenel. [laposas TypOuHa. https://m.eds00.ru/6BKWSWY G6
JlBuratens BHyTPEHHETO CTOPAHMS 04.12.2026

o5 KT TCHJ‘IOBSFO nBuraress. TernoBble IBUTATENN U 3aIIUTa httos://m.edsoo.ru/UJA3DRDOH
OKpPY’KaoIIe cpeibl 07.12.2026

26 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTHUH B TETUIOBBIX httos://m.edsoo.r/BIKX6RPOY
mporieccax 11.12.2026

97 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TeMeU"TeHJ'IOBI)Ie httns:/m.edso0.ru/9AQ53CCTC
sBJICHHS. VI3MEeHEeHHe arperaTHbIX COCTOSTHUM BemecTBa” 14.12.2026
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Koutpoabsnas padora Nel no teme "TeroBbie sIBICHUS.

28 https://m.eds00.ru/0X03133KU
N3meHeHue arperaTHbIX COCTOSIHUM BeliecTBa" 18.12.2026 :
Pa3zgea 2. DiiekTpryeckre 1 MAarHUTHbIE siBJIeHUs — 37 4.

29 Dnekrpu3aius Tel. J[Ba poja 3MeKTPUIeCKHUX 3apsiioB 21.12.2026 | https://m.edsoo.ru/9E85KDQMD

30 VYpoxk-uccienopanue "DaeKTpu3aius TeJl UHIYKIUEH U TIpU https://m.edsoo.ru/JAL OFK67)
COMPUKOCHOBEHUU" 25.12.2026

31 B3aunmoneiictBre 3apsskeHHBIX Tell. 3akoH Kyiona 28.12.2026 | https://m.edsoo.ru/L1IJCQZZS9

11 yeTBepTH

32 OnekTpuueckoe nose. HanpskeHHOCTh BJIGKTpI:I‘IeCKOFO TOJIsl. https://m.eds00.ru/N79CZ2GZ1J
[IpuHIUIT CynEepIO3UIINH SIEKTPUUECKHUX TTOJICH 11.01.2027

33 Hocurenu snexkTpruueckux 3apsiioB. IeMEeHTapHBIN 3apsi. httos://m.edsoo.ru/AFOIKADMV
Crpoenue atoma 15.01.2027

34 [TpOBOAHWKY ¥ TUAICKTPUKH. 3aKOH COXPAHCHHUS https://m.edsoo.ru/USJRI1PE
3JICKTPUYECKOTO 3apsijia 18.01.2027

35 Pemenue 3a1au Ha MPUMEHEHUE CBOKCTB JIEKTPUICCKHIX https://m.edsoo.ru/SXWWOSWIS
3apsioB 22.01.2027

36 DNEKTPUUECKUId TOK, YCIOBHUS €ro CYIIECTBOBAHMUS. httos://m.edsoo.rw/ISLMP3I3M
W cTouHMKY 3IEKTPUIECKOTO TOKA 25.01.2027

37 JlecTBHS 2IEKTPUUECKOT0 TOKA 29.01.2027 | https://m.edso0.ru/Q8WUTCKVT

38 VYpok-uccnenopanue "JlelicTBUE 3IEKTPUUECKOTO MO HA httos://m.edsoo.ru/ZHMKZMAIU
MIPOBOJIHUKY M TUDJICKTPUKH" 01.02.2027

39 DJIEKTPUYECKHIA TOK B METAJUIAX, )KUIKOCTIX U Ta3ax 05.02.2027 | https://m.edsoo.ru/EACO0OQYPF

40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH 08.02.2027 | https://m.edsoo.ru/ROW7KUDDO

a1 Cuna toka. Jlaboparopnasi padora NeS "l3mepenue u httos://m.edsoo.ru/OL HH7UNJI
PETyJIUPOBAHHUE CHIIBI TOKA" 12.02.2027
DNeKTpuYecKoe HampshkeHne. BoabTmerp.

42 JlabopaTopnasi padora Ne6 "U3mepenue u peryaupoBaHue 15.02.2027 https://m.edso00.ru/X7P0JOFGH

HanpsHKeHus"
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CormnpoTuBieHNE NPOBOJHUKA. Y IEIHHOE COPOTHUBIICHUE

43 https://m.edsoo.ru/E8UO5PCAG
BemecTra 19.02.2027 |

44 Pemenue 3amay mo teme "DineKTpUuuecKoe CONMpoTUBIIeHNE" 20.02.2027
JlabopaTopnasi pabora Ne7 "3aBUCHMOCTD 3JIEKTPUUECKOTO

45 CONPOTHUBIICHUS MPOBOJHUKA OT €r0 JIJTUHBI, IJIOIIAIN 96.02.2027 https://m.eds00.ru/4JDA8GZNX
TIOIIEPEYHOr0 CEUEHHMsI U MaTepuaa’ A

46 3aBUCUMOCTH CHJIBI TOKA OT HampsbKeHusl. 3akoH OMa Jyist httos://m.edsoo.ru/VEZPETO80
ydacTka 1enu 01.03.2027

47 Pewenue 3anay Ha npumeHeHue 3akoHa Oma 17151 pa3auyHoro https://m.eds00.ru/X5THIN3RM
COCIMHEHUS TIPOBOTHUKOB 05.03.2027
I1

48 OclieIOBaTENbHOE U MapalieIbHOE COSTUHEHUS httos://m.edsoo.ru/HI9903493
MIPOBOTHUKOB 12.03.2027
JlabopaTopnas padora Ne8 "IIpoBepka npaBuia ClI0XKEHUS

49 HaIpsKEHUH TIPU MOCIEA0BATEIbHOM COEIMHEHUH IBYX 15.03.2027 https://m.edsoo.ru/VQ3VYPOT8
pe3ucTopoB” R

50 Jlaboparopuas padora " Ne9 [IpoBepka npasuna "IUUI CHJIBI httos://m.edsoo.ru/DPAXGEPZ]
TOKA NP NMapaJlJIeTIbHOM COSTUHEHUN PE3UCTOPOB 19.03.2027

51 Pemenue 3agau Ha mpumenenue 3akoHa Oma 11 pa3IiuyHOTO httos://m.edsoo.ru/19ZEFKZZ4
COCIMHEHUS TTPOBOTHUKOB 22.03.2027
PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO TOKA. 3aKOoH Joys-

52 https://m.edso0.ru/40A1XYN3H
Jlenma 26.03.2027 | "V

VI yerBepTh

JIad o6ora Nel0 "O 0

53 Avopatopria pabota J2 HPCHCIICHHE PaboTRl https://m.edsoo.ru/\VR92V8JHA
MOIIHOCTH 3JIEKTPUIECKOTO TOKA" 05.04.2027
C) 0 i

54 JEKTPUUECKUE [IEMHU U MOTPEOUTENHN dIEKTPUIESCKON httos://m.edsoo.ru/LL 3KZ2XLM
sHepruu B ObITy. KopoTkoe 3ambikaHue 09.04.2027

55 IlocTossHHBIE MAarHUTEL, UX B3aMMOICHCTBUC 12.04.2027 | https://m.edsoo.ru/KL1ZHIKQF
MarauTtHoe nosie. MarautHoe nosie 3eMJIM U €ro 3HaYeHUE

56 https://m.edso00.ru/R3XXJCRVK
IUTA JKA3HU Ha 3eMiie 16.04.2027
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S7

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe "IIEKTpUIECKue
3apsapl. 3apsKEHHBIE TeJla U UX B3aUMOACHCTBHSL.
[TocTosiHHBIN An1eKTpUYeCcKuil TOK"

19.04.2027

https://m.edsoo.ru/RTA1IB1C5

58

KonTposasHas padora Ne2 o Teme "DIIEKTpUUECKHUE 3apSIbl.
3apsKeHHbIE Tela U UX B3auMoJiecTBud. [locTostHHBIN
anekTpuueckuii Tok" / Beepoccuiickas mpoBepodHas padora

23.04.2027

https://m.edso0.ru/ZISSW4Z7W

59

OmnbIT OpcTeaa. MarHuTHOE 1MOJIE JIEKTPUUECKOTO TOKA
MarsuTHoe 1moJjie KaTyIIKyd ¢ TOKOM

26.04.2027

https://m.edsoo.ru/PC1DMV4ID

60

HpI/IMeHeHI/Ie OJICKTPOMAriuTOB B TCXHHUKE.
JlabopaTopHas padora Nell "W3yuyenue aeiictBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

30.04.2027

https://m.edsoo.ru/KG8XDIUWD

61

DneKTpoABUraTeIb OCTOSIHHOIO ToKa. Vcnonb30Banue
AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U Ha
tpancnopre. Jlabopatopuas padora Nel2 "KonctpyupoBanue
U U3y4eHue paboThl dNeKTpoaBurarens"

07.05.2027

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

62

Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHONW WHIYKITUU.
IIpaBuno Jlenna

14.05.2027

https://m.edsoo.ru/YSDW34FV0

63

OnektporeHeparop. CrocoObl MOTyUeHUs IEKTPUIECKONR
SHEPTUU. DIIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX HCTOUHHKAX
SHEPTUU

17.05.2027

https://m.edsoo.ru/LM1C70D7A

64

KonTtpoubnas pabora Ne3 o reme "DeKTpuyecKue U
MAarHUTHBIE SIBJICHUS "

21.05.2027

https://m.edsoo.ru/APBXXTADS

65

AHan3 KOHTPOJIbHOM paboThl. ITOrOBBIN YpOK

24.05.2027

https://m.edsoo.ru/GFS9PNC8B

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

65

11

40



https://m.edsoo.ru/RTA1IB1C5
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9 KUIIACC

Ne Hara JIeKTPOHHBbIE HU(POBHIE
KoumnuectBo yacos
n/ Tema ypoka u3yueHusi | oOpa3oBaTe/IbHbIE pecypchl
n Kontpoa IpakTuy
Bcero bHbBIE ecKue
pa6oTsI padoThI
| yeTBepTH
Pazgen 1. Mexannueckue aBjenus — 40 yacos
1 Mexanuyeckoe ABUKeHUE. MaTepuanbHas TOUKa 1 02.09.2026 | https://m.edsoo.ru/UP3188VCD
C .O
) ucrema orcuera. OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 httos://m.eds0o.ru/UWELOO33T
JIBAYKEHUS 04.09.2026
3 PaBHOMEpHOE IPAMOIMHEMHOE JBUKEHUE 1 07.09.2026 | https://m.edsoo.ru/E65SRWOZKO
H i .C
4 CPABHOMEPHOE HIPAMOTHHCHHOC ABIDEHHE. T-PEA 1 09.09.2026 | https://m.edsoo.ru/L043PYTGB
MTHOBEHHAsI CKOPOCTh
5) [IpssMonmHEHOE paBHOYCKOPEHHOE JIBKEHUE. Y CKOPEHHUE 1 11.09.2026 | https://m.edsoo.ru/8KUYWCHBO0
CKopocTh MPSMOIUHEHHOTO PABHOYCKOPEHHOTO JIBUYKEHUSI.
6 1 https://m.edsoo.ru/HXCDF3ZC8
I'padux ckopoctu 14.09.2026 .
7 JladopaTopnas padora Nel "Onpenenenue YCKE)peHI/ISI Tena 1 1 httos://m.eds0o.ru/LKKINIEOS
IIPY PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM miockocTu" 16.09.2026
8 Papriomeprioe ABIDRCIHE TI0 ORPYHHOCTH. Heproz it wactora 1 18.09.2026 |  https://m.edsoo.ru/PVRBIDTTH
oOpamienus. JInHeHas ¥ yriaoBasi CKOPOCTH
9 LlenTpocTpeMHUTENIEHOE YCKOPEHHE 1 21.09.2026 | https://m.edsoo.ru/OSLFGWFZY
10 [lepseii 3akoH HeroToHa. BexTop cuibl 1 23.09.2026 | https://m.edso0.ru/TADTURL3K
11 Bropoii 3akon HeroTona. PaBHoelicTByromIast cuia 1 25.09.2026 | https://m.edsoo.ru/5SA28NGVEV
12 Tpertnit 3akon Hetotona. Cyneprno3uiust Cuit 1 28.09.2026 | https://m.edsoo.ru/XPFYG64RM
13 CoboaHoe nagenue ten. OnsiTel Nanunes 1 30.09.2026 | https://m.edsoo.ru/NMQA4GGEQ
14 Pemenne 3anay Ha npuMeHeHue 3akoHOB HproToHa 1 02.10.2026 | https://m.edsoo.ru/GEM2S4HK9
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https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
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https://m.edsoo.ru/GEM2S4HK9

15 Cuita ynpyroctu. 3akoH ['yka 05.10.2026 | https://m.edsoo.ru/BHBXXRIJQ

16 Pemenue 3anau no teme «Cuiia ynpyroctu» 07.10.2026 | https://m.edsoo.ru/HML1IAMN12
JIab 6ora Ne2 «O

17 abopaTopHasi padora Ne2 «OmnpeneneHue )KeCTKOCTH https://m.edsoo.ru/ TAPAJAFVL
MIPY>KUHBDY 09.10.2026

18 Cuna tpenus 12.10.2026 | https://m.edsoo.ru/B4AWPRASI7

19 Pemenue 3amau no reme «Cua TpeHUs» 14.10.2026 | https://m.edsoo.ru/PIDH2DCIT

20 JlaGopaTopuasi padora Ne3 "Onpeznenenue kodpduirienra https://m.edsoo.ru/C56RDBKXE
TPEHUS CKOJIbXKEHUS" 16.10.2026
P " H . .

21 emieHue 3aaa4 1o reme "3akonsl HeroToHa. Cuna ynpyroctu httos://m.eds0o.ru/VT3T38KBU
Cuia Tpenus" 19.10.2026

99 JlaboparopHas paﬁo'Ta Ne4 "3mepeHue ycKOpeHUst https://m.edsoo.ru/BLGGO9259
¢BOOOIHOTO MazeHnsa" 21.10.2026

93 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEeHHE https://m.edso0.r/MEETXGE60
¢BOOOIHOTO MAEHNUSA 23.10.2026

Il yveTBepTH

24 Pemenue 3amau mo teme "Cuita TSDKECTH U 3aKOH BCEMUPHOTO https://m.edso.ru/N02GVEY AT
TATOTCHUS" 06.11.2026

25 [IepBas kocmuueckast ckopoctb. HeBecoMOCTh 1 neperpy3ku 09.11.2026 https://m.edso0.ru/563XRG6ED
PaBHOBecue marepuanbHOI ToukH. AGCOTIOTHO TBEPAOE TEJO.

26 PaBHOBecue TBEPAOIO Tela ¢ 3aKPEINIEHHON OCBhIO BPALICHUS. 11.11.2026 https://m.edsoo.ru/AONEMB459
MowmenT cuibl. LleHTp TsbkecTn o

27 Pemenue 3anau no teme "MomeHT cuinsbl. LlenTp TspxecTn" 13.11.2026 | https://m.eds00.ru/0QJSN205C

28 Pemenwue 3a1a4 mo Teme "MowmeHT cuibl. LlenTp Tsbkectn" 16.11.2026 | https://m.edsoo.ru/0QJSN205C

29 ITogroroska k KOHTpO\J’IBHOI\/'I pa6(')'Te 1o TeMe "MexaHuueckoe https://m.eds00.ru/8D7SUVXE)
nBHKeHue. B3zauMonencTBue Tea 18.11.2026
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https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
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https://m.edsoo.ru/8D7SUVX5J

KonTtpoubnas padora Nel o reme "MexaHuueckoe

30 nBuwKeHue. Bzaumoneicreue ten" L 20.11.2026 nttps://m.edsoo. P 1BOUIZYE

31 Nmnynsc Tena. UMItyasc CUIIBL. 3VaK0H COXPaHEHUs UMITYJIbCA. 1 https://m.eds00.ru/7PI5BWOD2
VYrpyroe u Heynpyroe B3auMo/IeCTBUE 23.11.2026

32 Pemenue 3amay mo reme "3aKoH COXpaHEHUS UMITyJIbca" 1 25.11.2026 | https://m.edsoo.ru/LQO6EH8F9

33 Ypok-koHpepeHnius "PeakTHBHOE IBM)KCHHE B IPUPOC U 1 https://m.edsoo.ru/3UH32HARL
TeXHHUKe" 27.11.2026

34 Mexanndeckas paboTa U MOIITHOCTh 1 30.11.2026 | https://m.edsoo.ru/FCOHVOY XP

35 Pabora cuiibl TSKECTH, CUITbI YIIPYTOCTH U CHJIBI TPEHUS 1 02.12.2026 | https://m.edsoo.ru/Y4H20MDHI
JlaGopaTopuasi pabora Ne5 «Omnpezenenue paboThl CUITBI

36 TPEHUS TPU PAaBHOMEPHOM JIBUKEHUHU TeJIa 10 TOPU30HTAIIbHOM 1 04.12.2026 | https://m.edsoo.ru/609HFE1P8
MOBEPXHOCTH

37 CBs13b DHEpruu 1 padoThl. [loTeHIIMaNbHAS SHEPTUSA 1 07.12.2026 | https://m.edsoo.ru/ZIFB7L5EF

38 Kunernueckas sueprusi. Teopema 0 KHHETUYECKOW YHEPTUU 1 09.12.2026 | https://m.edsoo.ru/WKXL7NXVR

39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 1 11.12.2026 | https://m.edsoo.ru/FMM2S69EB

40 Pemenue 3amau mo teme "3akoHBI COXpaHEHUs YHEPTUn" 1 14.12.2026 | https://m.edsoo.ru/0TVK8KJIXB
Pa3nea 2. Mexann4yeckue Ko0J1e0aHUA H BOJHEI — 15 yacoB

41 KonebarenpHoe BUKEHUE U €r0 XapaKTePUCTUKU 1 16.12.2026 | https://m.edsoo.ru/3EQ3BHBZ3

42 3aryxatomue kojaebanus. Bernyknennsie konebanus. Pezonanc 1 18.12.2026 | https://m.edsoo.ru/1I3ZKD2M12

43 MaremaTHuueckuii U Ipy>KMHHBINA MasiTHUKU 1 21.12.2026 | https://m.edsoo.ru/0O71PZDM11

44 JlaGopaTropHas paiiOTa Ne6 «Onpenenenue 4acTOThI U 1 https://m.edsoo.rW/EVLY 2NUGC
nepuojia KojaeOaHui MPy>KMHHOTO MasTHUKA» 23.12.2026
Jlaboparopuas padora Ne7 «IIpoBepka HE3aBUCUMOCTH

45 nepuoja KojaebaHui rpysa, MOABEIIEHHOTO K HUTH, OT MaCChl 1 95122026 https://m.edsoo.ru/6YGEHWSDT
rpy3a»

46 [IpeBpaieHue sHePTUN IPU MEXAHHUECKUX KOJICOAHHIX 1 28.12.2026 | https://m.edsoo.ru/RPN7BU655
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https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
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https://m.edsoo.ru/RPN7BU655

47 Pemenue 3amau o teme "KonebarenbHoe aBmxeHue” 30.12.2026 | https://m.edsoo.ru/BACAGR4AKS
1l yeTBepTH
Mexanunueckue BoiaHbl. CBOMCTBA MEXAHUYECKUX BOJIH.
48 https://m.eds00.ru/QHBQ3U5XV
[IpomonbHBIEC U TTONIEPEUHBIE BOJHBI 11.01.2027
49 YPE)K-KOHq)epeHI_II/ISI "MexaHu4eCcKHEe BOJIHBI B TBEPJIOM TEJIE. httos://m.edsoo.ru/6PNOHXSJA
CelicMuyeckue BOJHBI" 13.01.2027
50 3ByK. Pacripoctpanenue u oTpakeHHe 3ByKa 15.01.2027 | https://m.edsoo.ru/NTZLRXDB5
Ypok- "Hab
51 poK I/ICCJ‘IGI[OBaH:/Ie a0 /IeHUE 3aBUCUMOCTH BBICOTHI httos://m.eds00.ru/SRPRGGZVE
3BYyKa OT YaCTOThI 18.01.2027
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKHUI PE30HAHC 20.01.2027 | https://m.edsoo.ru/AOY3HSN3G
53 Pemenue 3aau no reme "Mexanuueckue koneOaHus U BOJHBI" 22.01.2027 | https://m.edsoo.ru/AU3Z0S07U
II i pabd "3
54 OJITOTOBKA K KOHTPOJIBHOU paboTe 1o Teme aI(:)HLI httns://m.edsoo.ru/7Y AJAVETM
coxpaHeHMs. MexaHnuyeckue KoiaeOaH!s U BOJTHbI 25.01.2027
KountposbHas padora mo teme Ne2 "3akOHbI COXpaHEHUSI.
55 https://m.edsoo.ru/ZVD7Z44VH
Mexanuuyeckre KoneOaHusi ¥ BOTHBI" 27.01.2027 :
Pa3nes 3. DjiekTpoMarHuTHoE 1oJie U 3J1eKTPOMArHUTHbIE
BOJIHBI — 6 YacoB
56 1. DraexTpoMarHUTHOE TOJIE. DIEKTPOMArHUTHBIE BOJTHBI 29.01.2027 | https://m.edsoo.ru/KAKC7HSCG
57 2. CBOMCTBa JEKTPOMArHUTHBIX BOJIH 01.02.2027
3. Ypok-xordepennus "llIkana 377eKTPOMarHUTHBIX BOJIH.
58 Hcnonb30BaHnEe 3JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM 03.02.2027 https://m.edsoo.ru/7E1J2VY03
cBsizu" o
59 4. HWccnenosanue "V3ydeHne cBOMCTB AIEKTPOMArHUTHBIX https://m.edsoo.ru/SHN7BSEBA
BOJIH C IIOMOII[BI0 MOOMIBHOTO Tenedona" 05.02.2027
60 5. Pemenue 3anau Hauonpeaeneﬂne 9aCTOTHI U JIITUHBI httos://m.edsoo.ruMWIGCOBOSN
JIEKTPOMArHUTHOW BOJIHBI 08.02.2027
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https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
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6. DnekrpomarHuTHas npupoaa ceera. CKOpOCTh CBETA.

o1 BosHoBBIE CBOMCTBA CBETA 10.02.2027 nttps://m.edsoo. 1/ ZEGABMGEX
Pasnen 4. CBeroBble siBjieHus — 15 yacoB
gp | Metomm e Tpmuonmicinos parpoctpcrne cera ooy | MBS GO0 UNLIADWAXN
63 3aKoH OTpa)keHus cBeTa. 3epkaia. Pemenue 3aiay Ha https://m.edsoo.ru/OONUKCDOB
MIPUMEHEHNE 3aKOHA OTPAKCHUS CBETA 15.02.2027
64 [Ipenomiienue cBeta. 3aKOH MPEIIOMIICHUS CBETA 17.02.2027 | https://m.edsoo.ru/NF1PZFEV3
65 [TonHoe BHYTpeHHEE OTpaxkeHHue cBeTa. Mcrnonbp3oBaHue httos://m.eds0o.ru/FEZ7HVEE2W
MOJIHOTO BHYTPEHHEI0 OTPAXKEHUS B ONITUYECKUX CBETOBOAAX 19.02.2027
Jlaboparopuas padora Ne8 "MccnenoBanue 3aBUCUMOCTH
66 yrIJla MPEeJIOMJIEHUSI CBETOBOIO JIy4a OT yIJIa NaJeHUs Ha 90.02.2027 https://m.eds00.ru/R800IT10S
rpaHuLe "BO31yX-CTEKI0""
67 VYpoxk-koHpepenuus "Mcnoap30BaHne MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/0LOF63ZRU
OTpa)XCHUsI: CBETOBO/IbI, ONTUKOBOJOKOHHAS CBA3B" 24.02.2027
68 Jlua3el. OnTHYecKas Cuiia JIMH3BI 26.02.2027 | https://m.edsoo.ru/Z\V702L97F
69 [TocTpoenune n300pakeHNH B TMH3AX 01.03.2027 | https://m.edsoo.ru/MWU2YHLIN
70 JlabopaTopHas padora Jj'99 "Onpenenenune (IjOKyCHoro https://m.eds00.ru/3XTVNZNIJ
paccTOSHUS M ONTUYECKON CHIIBI COOMpAIOIIeH JTUH3bI" 03.03.2027
71 VYpoxk-koHpepennus "OnTuyeckue TUH30BbIC TPHOOPHI" 05.03.2027 | https://m.edsoo.ru/KKVRKOP3D
72 I'na3 xak ontuyeckas cucreMa. 3peHue 10.03.2027 | https://m.edsoo.ru/KPLACIOPW
73 Pemenue 3agau o reme "OnTuyeckas cuia JUH3bI" 12.03.2027 | https://m.edsoo.ru/ZKWLQ3CHI
74 Paznoxenue 6enoro csera B criektp. OnbiTel HploTOHA. https://m.edsoo.ru/ZPRENADEV
CrnoxeHue CeKTpaTbHBIX I[BETOB. Jlucnepcus cBera 15.03.2027
JlaGopatopuas pa6ora Nel( "OmnbIThI 110 pa3inoxeHuto 6e10ro
75 CBETA B CIIEKTP U BOCIPHUATHUIO LIBETA ITPEAMETOB MPHU UX 17.03.2027 https://m.edso0.ru/E5ISL6TCH

HaOJIOZICHUY Yepe3 MBETOBbIC (PHIIBTPHI"
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VYpok-npakTukyMm "BoJHOBBIE CBOMCTBA CBETA: NUCIIEPCHUS,

76 niTepheperis u bpakius” 1 10.03.2027 https://m.edsoo.ru/A1F3HB8Y9
Pa3nes 5. KBantoBble siBienus — 17 yacos
77 OmnpiTel Pezepdopaa v rmianerapHast Moiesib aToMa 1 22.03.2027 | https://m.edsoo0.ru/P922QVFEIV
78 [Toctynarter bopa. Moaens aroma bopa 1 24.03.2027 | https://m.edsoo.ru/OBJPHE0G2
7o | Mervexame n nornonatie creta atovon. Kt 1 26.03.2027 | hitpsiim 00 uIVSLRTHECO
1l yveTBepTH
80 Ypok-npaktukym "HaOroieHrne CrieKTpoB UCITyCKaHuS " 1 05.04.2027 | https://m.edsoo.ru/7TNCLNW296
81 PaguoakTuBHOCTD U €€ BUIbI 1 07.04.2027 | https://m.edsoo.ru/22H32JWLM
82 Crpoenue atomHoro siapa. Hykinonnas mozenb 1 09.04.2027 | https://m.edsoo.ru/IRVFSKOFK
83 PanunoaktuBHbIe npeBparieHus. M30Tomns 1 12.04.2027 | https://m.edsoo.ru/RA796TPSP
84 Pemenue 3anau no teme: "PaguoakTuBHbIE peBpalieHus” 1 14.04.2027 | https://m.edsoo.ru/WX2HQP2S6
85 [lepnon nonypacnana 1 16.04.2027 | https://m.edsoo.ru/WZDJCOES87
86 VYpok-koHpepennus "PagnoakTuBHbIE U3TYUYEHHS B IPUPOJIE, 1 https://m.edso.ru/X 1J4002CA
MeIUINHE, TEXHUKE" 19.04.2027
87 ﬁffffﬁé?fiﬁi“ SAKOHEI COXPAHHIIS 3APFAOBOTO 1 1 71 080077 | MPS/M.eds00.1U/YOQ2XMKOD
88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U YHEPTUU 1 23.04.2027 | https://m.edsoo.ru/NSTEUFIO3
89 Pemenwue 3aa4 o Teme "Snepubie peakiyun” 1 26.04.2027 | https://m.edsoo.ru/OD4KHLQ4T
g | Pessaumt cnvtesa e saep.Heromumcn uepris 1 ooy | MM URMBFQBNDT
01 VYpok-koHpepeHuus ”Hnepf{aﬁ JHepreTuka. Jlerncreus 1 https://m.edso.ru/OTNWEWI00
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[ToaroroBka Kk KOHTPOJIBLHOM paboTE MO TEME

92 "NEeKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHBIE BOJIHBI. 1 https://m.eds00.ru/TBOXBI9TUO
Y 05.05.2027

KBanrtoBsble sBieHus
KonTtposbnas pabora Ne3 1o reme "DIeKTpOMarHuTHOE I0JIE.

93 1 https://m.edsoo.ru/SUTJAFD6U
DneKTpoMarHuTHbIE BOJHBL. KBaHTOBBIE sAB/IEHUS" 07.05.2027
Pa3nes 6. IloBTopuTte1bH0-00001a101MII MOAYJIb — 7 4aCOB

94 [ToBTOpenue, 06061menue no kypey "B3zaunmonelictue Ten" 1 12.05.2027 https://m.edsoo.ru/2GFCLJOJJ

95 [ToBTropenue, 0600mIeHNe. Penienne pacueTHBIX U 1 httos://m.edsoo.rW/MMINLZOSO
KaueCTBEHHBIX 3aj1a4 1o TeMe "TeroBbie mporecch” 14.05.2027

96 [ToBTropenue, 0600mIeHNe. Penienne pacueTHBIX U ) 1 htts://m.edsoo.r/H7HKU30G3
KauecTBeHHBIX 3a7a4 1o Teme "KIIJ] TeroBsix aBurarenen” 17.05.2027

97 [ToBTrOopenue, 00o0IeHNE. Perienne pacueTHbIX U 1 httos://m.edsoo.ru/XP2HRNAY A
KauecTBeHHbIX 3a/1a4 1no teme "KII/] anexrpoycranoBok” 19.05.2027

98 I1 " " 1 https://m.edsoo.ru/FK30FNRHX

oBTOpeHHe, 00001IeHue "CBETOBEIE SIBICHUS 91.05.2027 p

IT .P

99 oBTOpeHue, 006001eHue. Pabora ¢ Tekcramu 1mo Teme 1 httos://m.eds00.ru/91XS3CXDT
"3aKOHBI COXpaHEHUS B MEXAHUKE" 24.05.2027
[ToBTOpenue, o600menne. Pabora ¢ TekcTtamu o Teme

1 1 https://m.edso0.ru/L3YKVIINT

00 "Konebanus u BoHBI" 26.05.2027 PS.IAM.EE500.1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 100 10
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOI'O OBIIIEI'O

7 KIIACC

OBPA30OBAHUA

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM NMPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pasjindarb ABJICHHA 110 OINHCAHHUIO HUX XAPaKTCPHBIX CBOMCTB W Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKOC SIBJICHHUC

13

pacrio3HaBaTh MPOSIBICHHE U3YUYEHHBIX (DU3MUYECKUX SBJICHUN B OKPY’KaIOIIEM
MHUpE, B TOM 4Hciie (U3NYECKHUe SBICHHUS B MPUPOJE, IPU STOM MEPEBOIUTH
INPAaKTUYECKYI0 3ajady B Yy4eOHYyl0, BBIICNIATh CYLIECTBEHHbIE CBOWCTBA

(mpu3HaKy) HU3UYECKUX SIBICHHUH

14

OIKCHIBATh W3YYEHHBIC CBOWCTBA TNl M (PU3MUYECKHUE SBICHUS, HCIIOJIB3YS
¢du3nyeckre BEIMYUHBI, IPU OMUCAHUU NPABHIBHO TPAKTOBaTh (hU3MUYECKUI
CMBICT HCIOJIb3YEMbIX BEJIMYHMH, UX OOO3HAUEHUS U E€IUHUIBI (PU3NYECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUUHY
C JApYyTMMH BEJIMYMHAMH, CTPOUTh TpaduKU H3YUYEHHBIX 3aBUCUMOCTEN

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, GPU3NUECKUE SIBICHUS U IPOLIECCHI, HCITIONIb3YS
M3Y4YECHHBIE 3aKOHBI, [P 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U

3alMUCBIBATH €0 MATEMATHYCCKOC BBIPAKCHNC

1.6

OO0BSICHATH (PU3MUYECKHE SIBIIEHUS, POLIECCHl U CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIBIATh
NPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1 — 2 JOruyeckux
maroB ¢ omopod Ha 1 — 2 HM3yuyeHHBIX CBOWCTBAa (PU3UYECKUX SIBICHUM,

(I)I/I3I/I‘-ICCI(I/IX 3aKOHa UJIK 3aKOHOMCPHOCTU

1.7

pemath pacuéTHble 3a7auu B 1 — 2 neicTBuUs, UCTIONb3Ys 3aKOHBI U (POPMYIIBL,
CBs3BIBAIOIIME (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJaud
3alUCBhIBaTh KPaTKOE YCJIOBUE, TMOACTABIATh (PU3MUYECKHE BEITUYMHBI B
dbopMyllbl W NPOBOAUTH PAcy€Thl, HAXOAUTh CIIPABOYHBIE JIaHHBIE,
HEOOXOUMBIE JIJIsl PelICHHs 3aa4, OL[EHUBATh PEATMCTUYHOCTh MOJIy4YEeHHON

(U3UIECKON BETMYUHBI
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1.8

pacrio3HaBaTrhb MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTH IMIPU TOMOIIHN (PH3HUECKUX
METO/I0B, B OIIMCAHUU UCCICAOBAHMS BBIACIATH IPOBEPSIEMOE IPEAIIOIOKEHUE
(runortesy), pazau4aTh W HUHTEPIPETUPOBATh IIOJYYEHHBI pe3yibTar,

HaxoauThb OIIIMOKY B XO0J¢€ OIIbITa, A€JaTh BBIBOJLI I10 €I'0 pE3yjbTaTaM

1.9

IIPOBOAMTD OIBITHI 110 HAOIIOEHUIO (PU3NYECKUX SBICHUM WM (PU3NYECKUX
CBOMCTB Tel: (OpMyIUpPOBaTH MPOBEPSEMBbIC MPEAMOIOKEHHSI, COOMPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO O0OpYIOBaHMs, 3allMChIBAaTh XOJ OMNBITA U

(bopMyIIUPOBATH BBIBOJIBI

1.10

BBITIOJTHSATH MIPSIMbIE H3MEPEHUS C MCIIOIH30BAaHHEM aHAIOTOBBIX U MH(PPOBBIX
npuOOPOB, 3aMKUCHIBAThH MOKA3aHUs IPUOOPOB C YUETOM 3a/laHHOM a0COTIOTHON

MIOTPELIHOCTH U3MEPEHUI

1.11

MPOBOJUTH HCCIIEOBAHUE 3aBUCHMOCTH OJHOW (DPM3MYECKOW BEIWYHHBI OT
JIPYroM C UCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH, y4aCTBOBATh B INITAHUPOBAHUU
y4eOHOro HCCiel0BaHusl, COOMpaTh YCTaHOBKY M BBIIOJIHATH H3MEpPEHUS,
ciefys MpeNIoXKEHHOMY IIIaHy, (UKCUPOBATh pE3yJbTaThl IOJy4YEHHON
3aBUCUMOCTH (M3WYECKUX BEJIMYMH B BHJAE MPEIUIOKCHHBIX TaOIUI |

Fpa(l)I/IKOB, ACJIaTh BbIBOJABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHBIE H3MEpPEHHs  (PU3MUECKUX  BEJIUYMH, CIeIys
NPEJIOKEHHOW HWHCTPYKLUMU: TPU BHIIOJHEHUH M3MEPEHUN coOuparthb

SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BEITUYHUHEI

1.13

C06J'IIOI[aTL npaBujila TCXHUKU 0€30IMacHOCTH npu pa60Te C J'Ia60paTOpHLIM

000py10BaHHEM

1.14

yKa3blBaTh MPUHLUIBl JAEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOICTB,
XapaKkTepu30BaTh MPUHIHUIIEI AEHCTBHUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOWCTB € IOMOIIBK) HX OIHCAaHWs, HCIONb3YysS 3HAHMS O CBOMCTBAX

(I)I/I3I/I‘-ICCI(I/IX SIBIICHUH U HCO6XOI[I/IMBIC (I)I/ISI/I‘-ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU

1.15

IPUBOAUTE MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPaKTHYECKOTO
MCIOJIb30BaHNUs (PU3NUECKUX 3HAHHUH B MOBCEHEBHOM KU3HU JIIsl 00ecrieueHus
0e30macHOCTH IpU OOpaIIeHNH ¢ TPUOOpPaMU U TEXHUYECKHMHU yCTPOICTBaMH,
COXPAaHEHHUS 3JI0pPOBbS M COOJIOAEHHSI HOPM 3KOJOTHYECKOTO MOBEACHUS B

OKpY’KaIoIlIeH cpene

1.16

OCYHICCTBJIATDH OT60p HNCTOYHUKOB I/IH(bOpMaLII/II/I B CCTH I/IHTepHeT B
COOTBETCTBUH C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBC HMMCIOIIUXCA

3HAHUU U HyTéM CpaBHCHHA pa3JIMYHbIX HCTOYHHUKOB BbBIICIATH I/IH(bOpMaI_[I/IIO,

KOTOpasi SIBJISIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM
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1.17

UCTOJIb30BaTh MPU BBHIMOJIHEHUH Y4YeOHBIX 33JaHUN HAyYHOIOMYJISIPHYIO
JIUTEepaTypy (PU3NYECKOTO COACpIkaHMs, CIPAaBOUYHbIE MaTepHallbl, PECypChl
cetu  VHTepHeTr, BianeTb NpuUEMAMM  KOHCIIEKTUPOBAaHUS  TEKCTa,

npeoOpa3oBaHus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3JaBaTh COOCTBEHHBIC KpaTKWE MUChbMEHHBIE M YCTHBIC COOOIICHUS Ha
OCHOBE 2 — 3 MCTOYHHUKOB MH(POpPMALUU (U3UIECKOTO COACPIKAaHUSA, B TOM
qpcie MmyONMYHO JeNaTh KpaTKue COOOIIEHUs O pe3yibTaTax MPOECKTOB WU
y4eOHBIX HCCIICOBAaHUM, NMPH ATOM TPAMOTHO HCHOJIB30BATh H3YYECHHBIN
NOHSATHHHBIN  ammapaT Kypca (H3MKH, CONPOBOXIATh  BBICTYIUICHHE

Mpe3eHTaunuen

1.19

MpU  BBIMOJHEHUH Y4YE€OHBIX IPOCKTOB M HCCIEAOBAaHUN pacCIpenesTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABICHHBIMU 33[]a4aMHU, CICIUTh
3a BBIMIOJIHEHHEM ILIaHa IeHCTBUM, aJleKBATHO OLIEHUBATHL COOCTBEHHBIN BKJIAI
B JIEATEIBHOCTh IPYMIbl, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJCICTBUE,

YYUTBIBAsI MHEHUE OKPYIKAIOIIHUX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

11

HCIIOJb30BaTh MMOHATHA

1.2

pa3jndatb ABJICHHUA IO OINHCAHHUIO HUX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE

OTBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE

13

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKPYXKarOIIeM
MHUpE, B TOM yHciie (U3NYecKue SBICHHUS B MPUPOJE, IPU ITOM MEPEBOIUTH
MPAKTUYECKYI0 3a7adyy B Y4eOHYyIO, BBLIEIATh CYIECTBEHHBIE CBOWCTBA

(mpu3HaKM) PU3NYECKUX SIBICHUIH

14

ONKCHIBATh W3YYEHHBIE CBOMCTBA TeN M (PU3MUECKUE SBICHUS, HCIIONb3YS
¢busnyecKkrue BENTWYUHBI, IPU ONUCAHUM MPABHIBHO TPAKTOBATH (U3MUYECKUN
CMBICJI HCHOJB3YyEMbIX BEJIWYMH, OOO3HAYCHMS W EAMHUIBI (PU3NYECKUX
BEJIMYMH, HAXOJIUTh (POPMYJIbL, CBSI3bIBAIOLINE JAaHHYIO (PU3UUECKYIO BEIUYMHY
C JpYrMMH BEIMYMHAMH, CTPOUTh Tpa(UKH H3YHYEHHBIX 3aBHUCHUMOCTEH

(UBUYECKUX BEITMYNH
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1.5

XapaKTepu30BaTh CBONCTBA Tell, PU3NUECKHUE SBICHUS U TPOIIECCHI, UCIONB3YS
M3YYCHHBIE 3aKOHBI, TP 3TOM JaBaTh CJIOBECHYIO0 (POPMYJIUPOBKY 3aKOHA U

3alMUCBIBATh €ro MaTCMaTH4YCCKOC BBIPAKCHHUC

1.6

00BSACHATH (PU3NYECKUE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE
CUTyalluil TMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH HPUYUHHO-
CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 | — 2 JIOTMYECKHMX IIAroB C
nmomotbio 1 — 2 W3y4eHHBIX CBOMCTBA (PU3MYECKHUX SBICHUH, (PU3MUECKHUX

3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemath pacuéTHbIE 3a7auu B 2 — 3 NecTBUS, UCTIONb3Ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBalOIME (PU3MUECKUE BEIMUYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS 3a7auM
3alMCBIBaTh KPATKOE YCIIOBME, BBIABIATH HEJOCTATOK JAHHBIX U PEIICHUS
3ajjaud, BBIOMpATh 3aKOHBI U (OPMYJbI, HEOOXOIuMbIEe Uil €€ pelieHus,
NPOBOJIUTH pPACYEThl M CpPaBHUBATh IOJYYCHHOE 3HAUYeHUE (HU3NIECKOM

BCJINMYHHBI C U3BCCTHBIMU JaHHBIMHA

1.8

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOKHO PCHIUTD IIPU ITIOMOIITH (1)I/I3I/I‘IGCKI/IX
MCTOHOB, HCIIOJb3yd OIIMCAHUC HCCICAOBAHWA, BBIACIIATL IMIPOBEPACMOC
MMpCAITIOJI0KCHHUC, OLICHHUBATh IMpaBUJIbHOCTb InopsaaKa IIPOBCACHUS

HCCIICIOBAHMNS, 1€JIaTh BHIBOIEI

1.9

MPOBOJIUTH OTBITHI MO HAOMIOJACHUIO (DM3UYECKUX SIBICHUN WIH (DU3HIECKUX
CBOMCTB Ten: (opMyIUpOBaTh MpPOBEPSiEMbIe MPEANOIOKEHHSI, COOMpPATh
YCTAaHOBKY W3 TPEIIOKEHHOTO OOOPYIOBaHUsS, OMUCHIBATH XOJI OMbITA U

(dbopMyIIHpOBaTh BHIBOJIBI

1.10

BBINOJIHATH NMPSIMbIE U3MEPEHMSI C MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI C yUETOM

3aJlaHHOM a0COFOTHOM MOrpeIIHOCTHU

1.11

MPOBOANTH MCCIENOBAHUE 3aBHUCUMOCTH OJHOW (PU3UYECKOW BETUYHUHBI OT
JIPYTOW C UCMOJIb30BAHUEM MPSIMBIX U3MEPEHUN: TIJIAHUPOBATH UCCIICIOBAHUE,
coOupaTh YCTaHOBKY U BBIMONHATh HM3MEPEHUsS, CIEeAys MPeaToKeHHOMY
1aHy, GUKCUPOBATH PE3yIbTAThl TIOJTYYCHHONW 3aBUCHMOCTH B BHJIC TaOJIHI] U

Fpa(bI/II(OB, ACJIaTh BbIBOJABI 110 PE3yJIbTaTaM UCCIICAOBaHUA

1.12

IPOBOJUTH KOCBEHHBIE H3MEPEHUs (U3UUYECKUX BEIMYUH: IUIAHUPOBAThH
u3MepeHus,  coOupaTb  HSKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  cCIeays

HpeHHO)KCHHOﬁ HWHCTPYKIUU, U BBIYUCIIATh 3HAUCHUC BEJIMYNHBL

1.13

coOuoIaTh MpaBUiIa TEXHUKH OE30MacCHOCTH MpH pabore ¢ JabopaTOpHBIM

000py10BaHHEM
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1.14

XapaKTepU30BaTh MPUHIMUIIEI ACHCTBHUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOpPOM Ha HX ONUCAHUsA, MCIONb3Yys 3HAHUS O CBOMCTBax

bu3nUecKux ABICHUH U HEOOXOAMMbIE (PU3HUECKUE 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U N3MEPUTENbHBIE TPHOOPHI
[0 CXeMaM M CXEMAaTUYHBIM PHUCYHKaM, COCTABIIATH CXEMBI JJIEKTPUYECKUX
Lenel C IOCIEI0BAaTCIIBHBIM M IApajUIEIbHBIM COCIUHEHUEM 3IIEMEHTOB,

pasindas yCIOBHBIC 0003HaYEHH DJIEMEHTOB SJICKTPHUYCCKUX nerei

1.16

MPUBOJIUTH MPUMEPHI (HAXOIUTh UH(OpPMALHIO O TIpUMEpax) MPaKTUYECKOrO
UCIIOJIb30BaHU s (PH3UUECKIX 3HAHWI B MOBCETHEBHOM KU3HU JIsl 00ECTICUCHUS
0€30MacHOCTH MIPH O0OpaIIeHUH ¢ TPUOOpPaMU U TEXHHUYECKUMHU yCTPOMCTBAMU,
COXpaHEHHUS 3JI0POBbSI M COOJIIOACHUS HOPM HKOJIOTHYECKOTO TOBEACHHS B

OKpYXarolieu cpene

1.17

OCYILECTBIIATh NOUCK HH(pOpManuu (QU3MUECKOr0 COAEP)KAaHUS B CETH
WNHTepHeTr, Ha OCHOBE HMEKOIIMXCA 3HAHUM W NIYyTEM CpPAaBHEHUSA
JIOTIOJIHUTEIbHBIX MCTOYHHUKOB BBIIENATH HMH(POPMALUIO, KOTOpas SBISETCA

IIPOTUBOPEUYMBOM NI MOXKET OBITH HEJOCTOBEPHOI

1.18

UCITIOJIB30BaTh TPH BBIOJHEHUH YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISPHYIO
aUTepaTypy (QpHU3MUECKOro coJepKaHMs, CHpPaBOYHBbIE MaTepHalbl, PECypChl
cetu MHrepHer; Biajgerb NpuéMamMH  KOHCIIEKTHPOBAHMS  TEKCTa,

npeoOpa3oBaHus HH(GOPMAIIMK U3 OTHONM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KpaTKHE YCTHbIE COOOIIEHUs, 000011as
MH(OPMALIHIO U3 HECKOJBKUX MCTOYHUKOB (PU3NYECKOTO COAEpk aHUs, B TOM
yuciae  NyONMYHO — TOPEACTaBIATh  pe3yibTaThl  MPOEKTHOW WM
UCCJIEIOBATENIbCKON  JI€ATEIbHOCTH, MPU 3TOM TIPaMOTHO HCIIOJIb30BAThH
U3yYeHHBII TMOHATUIHBIN  ammapar Kypca  (U3HMKHM, CONPOBOXKIAThH

BBICTYIUICHHE NIPE3CHTAINEN

1.20

IIPY BBIMOJTHEHUH Y4EOHBIX MPOEKTOB U UCCIIEOBAaHUM (U3NUYECKUX TIPOLIECCOB
pacripenesiaiTe 00S3aHHOCTH B TPyHIe B COOTBETCTBUU C IOCTABICHHBIMU
3aJjayaMH, CJIEeIUTh 3a BBIMOJIHEHHEM IIaHa JeHCTBUM U KOPPEKTUPOBATH €T0,
a/IeKBaTHO OLEHMBATh COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYIIIH,

BBICTpanBaTb KOMMYHUKATHUBHOC BBaI/IMOJIefICTBI/Ie, IPOsABJIASA TOTOBHOCTDH

pazpemniaTh KOHQIUKTHI
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9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

11

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pa3indaTth ABJICHHUA II0 OIMCAHHUIO HUX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TAaHHOE (PH3UUECKOE SBJICHUE

1.3

pacrio3HaBaTh MPOSIBIICHHE U3YyUYCHHBIX (DU3MYECKHX SBICHUN B OKPY’KAIOIIEM
MHUpE, B TOM uucie GU3NYEeCKUe ABJICHUS B IPUPOJE, IPU 3TOM NEPEBOIUTH
[IPAKTUYECKYI0 3a7auyy B Y4eOHYI0, BBIIEIATh CYILECTBEHHBIE CBOWCTBA

(mpu3Haku) GU3NYECKUX SABICHUN

14

OINKCHIBATh H3YyYEHHbIE CBOWMCTBA TNl U (PU3MUYECKHUE SIBIECHUS, HCIIOJIb3YS
¢u3nveckrue BEIMUYUHBI, IPH OMUCAHWU MPABWIBHO TPAKTOBATh (DU3MUYECKHMA
CMBICJI HCHOJb3YEMbIX BEJIWYMH, OOO3HAYEHMS W EAMHUIBI (PU3NYECKUX
BEJIMYHH, HAXOJUTH (POPMYIIBI, CBI3BIBAIOIINE JAHHYIO (PH3UUECKYIO BETHIHHY
C JpYrMMH BEIMYMHAMH, CTPOUTh TIpa(UKH H3Y4YEHHBIX 3aBHUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (1)I/ISI/ILIGCKI/IC SABJICHUA U TPOUCCCHI, UCITOJIB3Y A
HU3YYCHHBIC 3aKOHBI, IIPU 3TOM aBaTb CJIIOBECHYIO (I)OpMy'J'II/IpOBKy 3aKOHa M1

3alMUCbIBATh €ro MaTCMaTH4YCCKOC BLIPAKCHUEC

1.6

00BICHATH (U3HUECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull TMPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTEepa: BBISABIATh HPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTUYECKHMX IIAroB C
MOMOIIbI0 2 — 3 W3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHHM, (QU3MUECKUX

3aKOHA UJIKM 3aKOHOMCPHOCTH

1.7

pemath pacy€THbIE 3a/1a4uM (ONUparoIrecs Ha cucTeMy U3 2 — 3 ypaBHEHHUN),
UCTIONB3Ysl 3aKOHBI U (POpMyJIbl, CBs3bIBaroIIMe (U3NYECKHE BEIMYUHBI: Ha
OCHOBE aHaliu3a YCJOBHS 3a/laddl 3alMChIBaTh KPaTKOE YCJIOBHE, BBISBIATH
HE/IOCTAIOUINE WM HM30BITOUHBIE JaHHbIE, BBIOMPATH 3aKOHBI U (OPMYJIHI,
HEOOXOJMUMBIE JUISl  pELIeHHs, TNPOBOAUTH pacu€Thl U  OLIEHUBATH

PCAIMCTUYIHOCTD IMOJTYYCHHOT'O 3HAYCHUA (1)I/I3I/IHCCI(OI‘/’I BCIIMYHHBI

1.8

pacno3HaBaTb Hp06J'ICMLI, KOTOPBIC MOXXHO PCIIWTH IIPU MMOMOIIA (I)I/I3I/ILICCKI/IX
MCTOIOB, HMCIOJIB3Yysd OIMMCAHUC HCCICAOBAHUA, BBIACIIATE IIPOBEPACMOC
MPCANOJIOKCHUC, OLICHUBATD ITPABUJIBHOCTD MMOPAAKaA ITPOBCACHUA NCCIICAOBAHU,

JIeNaTh BBIBObI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHHIA 1 OTBITOB
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1.9

IPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUH MU (PU3NIECKUX
CBOHCTB TeJl: CAaMOCTOSITEIIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyIOBaHUs, ONMUCHIBATh XOJ OIBITA M €r0 pe3yJbTaThl, (POPMYIHPOBATH

BBIBOJbI

1.10

NPOBOJUTHh TPU HEOOXOJUMOCTH CEPHIO TPSAMBIX H3MEPEHHMA, OIpEaesis
CpelHee 3HAYCHHE H3MEpsSeMOM BenW4yMHBI  ((POKyCHOE pPacCTOsHUE
cobuparomieid  JUH3BI), OOOCHOBBIBaTH BBIOOP  crocoba  HU3MEpPEHUS

(m3mMepurTeapHOro Mprbdopa)

1.11

IPOBOJIUTH  HCCIENOBAHME  3aBHCUMOCTEH  (U3MYECKMX  BEIMYUH  C
UCIIOJIb30BAHUEM  NPSAMBIX ~ W3MEPEHHMH: IUIAHUPOBATh  HMCCIIEOBAHHE,
CaMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI TOJTyYEeHHON
3aBUCHMOCTH (DM3MUECKHX BEIMYMH B BUAE TaOIMUIM TpaduKOB, AenaTh

BBIBOJbI ITO pE3yJibTaTaM UCCIICAOBAHUA

1.12

MNPpOBOAWUTL KOCBCHHBIC HN3MCPCHUA (1)I/I3I/IT~I€CKI/IX BCJIIMYHMH: IUIAaHUPOBATH
HU3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYO YCTAHOBKY M  BBIIIOJIHATH
HU3MCPCHUA, CIICAYA HpeI[JIO)KeHHOﬁ HWHCTPYKIMHU, BBIYHUCIATE 3HAUCHUC
BCJIMYMHBI U AHAJIM3HUPOBATH IIOJIYYCHHBIC PE3YJIbTATBI C y‘{éTOM 3a,I[aHHOI>'I

MOTPELIHOCTH U3MEPEHUIN

1.13

coOnrofaTh IpaBHiia TEXHUKU O€30IacHOCTU IMpHU paboTe ¢ J1abopaTopHBIM

o0opyaoBaHueM

1.14

pa3ianyaTh OCHOBHBIE TPU3HAKM HM3YyUYEHHBIX (U3HUECKUX  MOJIEIEH:
MaTepuaibHasi TO4Ka, aOCOTIOTHO TBEPJOE TEJIO, TOUCUHBIM MCTOYHUK CBETA,
Jy4, TOHKas JINH3a, TNIaHeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO

sapa

1.15

XapaKTCPHU30BaTh MPUHIHUIIBL I[GI\/'ICTBI/IH HN3YYCHHBIX HpI/I60p0B N TEXHHUYCCKUX
yCTpOﬁCTB C OHOpOfI Ha HUX OIUCaHUA, HCIOJIb3YysS 3HaHUA O CBOMCTBaxX

busnyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTHU

1.16

HCIIOJIB30BATh CXEMbl W CXCMATHUYHBIC PUCYHKH HU3YYCHHBIX TCXHHUYCCKUX
yCTpOfICTB, HU3MCPUTCIIBHBIX HpI/I60pOB U TCXHOJIOTHUYCCKUX HNPOUCCCOB IIpHU
pPEIICHUN y‘Ie6HO-HpaKTI/IquKI/IX 3a1a4, ONTHUYCCKUE CXEMBI IJId ITOCTPOCHUA

n300pa’keHHi B TUIOCKOM 3€pKaJie M cOOMparolei JuH3e

1.17

IPUBOAUTH MPUMEPHI (HAXOAUTh UH(OPMAIMIO O MPUMEpax) MPaKTUYECKOTO
MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEHEBHOM KU3HU JIIsl 00ecrieueHus

0e30macHOCTH IpU OOpaIIeHNH ¢ TPUOOpPaMU U TEXHUYECKHMHU yCTPOHCTBaMH,
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COXpPAaHCHUSA 310pPOBbA U COGHIOIIGHI/IH HOPM DJKOJOI'MYCCKOro mnoBCACHUSA B

OKpYXalolleu cpene

1.18

OCYILECTBIIATh HOUCK HH(OpManUM (QU3NUECKOr0 COAEPKAHUS B CETH
WuTepHeT, caMoCTOsATeNbHO (POPMYIUpPYs TOMCKOBBIHM 3aIpOC, HAXOAUTh YTH
ONpe/ieIeHUs]  JJOCTOBEPHOCTH IOJYy4eHHOW HH(pOpMAalMM Ha OCHOBE

UMCIOIIIUXCA 3HAHUM 1 JOIIOJITHUTECIBbHBIX NCTOYHHUKOB

1.19

UCTOJIB30BaTh IPH BBIIOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
JIUTEepaTypy (PU3NYECKOTo COACpI aHMs, CIPAaBOUYHbIE MaTepHallbl, PEeCypcChl
cetu MHrepHer; BiageTb NpuéMamMM  KOHCIIEKTHMPOBAHMSI  TEKCTa,

npeoOpazoBanus HH(GOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3laBaThb COOCTBEHHBIE NHCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpPMAllMM W3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COJCPIKAHMS,
nyOJIMYHO MPEACTaBIATh PE3YNbTAaThl MPOEKTHON WU HCCIIeI0BATENbCKON
JIEATENIBHOCTH, IIPU 3TOM T'PAMOTHO HCHOJIb30BATh M3YYEHHBIA MMOHSITUHHBINA
anmapar u3y4yaemMoro pasjena (UMK U CONPOBOXKIATh BBICTYIUICHHE

Ipe3eHTaIHen ¢ y4€TOM 0COOEHHOCTEH ay IMTOPHH CBEPCTHUKOB

1.21

IIPY BBITIOJTHEHUH YYEOHBIX IPOSKTOB M HCCIIEJOBAHNH (PU3NIECKHX MTPOIIECCOB
pacripesiesiaiTe 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMU
3aJja4aMH, CJIEIUTh 3a BBINOJIHEHUEM IIaHa JEHCTBUM M KOPPEKTUPOBATH €r0,
a/IeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYIIIH,
BBICTpAauBaTh KOMMYHHUKAaTHBHOE B3alMOJCICTBHE, MNPOSBISAS T'OTOBHOCTD

pazpemiaTh KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kox Kon
IlpoBepsieMble 3J1eMEHThI COMEePKAHMS
paszena 3JIeMeHTa

®U3UKA U EE POJIb B TIOBHAHUM OKPYXAIOIIEI'O MHUPA

11

®usuka — Hayka o mpupone. SBneHus npupoasl. dusmueckue
SIBJICHUS: MEXAaHUYECKHUE, TEIJIOBBIC, JJICKTPUUECKUE, MATHUTHEIE,

CBCTOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BeMMUYMHBL V3mepeHne (HU3UYECKUX BEIUYHH.
duznueckue IPUOOPBHI. ITorpemnocTh A3MEPEHUM.

MexnyHapoaHas CUCTEMA €IMHULL

1.3

EcrecTBeHHOHay4HBIN METOJ [IO3HAHUA: Ha0JII0/IeHHE,
[IOCTAaHOBKA  HAay4yHOro  BONPOCA,  BBIIBM)KEHHE  THIIOTE3,
9KCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, OOBSICHEHUE HA0JII01aeMOro

SBJICHUA

14

Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenue pasMepoB MajbIX TEJ.
WN3mepenne Temmeparypel INpU  MOMOIIM  KUJKOCTHOIO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

2.1

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI,

AOKa3bIBAOMIUEC JUCKPETHOC CTPOCHUC BCUICCTBA

2.2

I[BI/I)KCHI/IC qacTtul BEHOICCTBA. CBs3b CKOPOCTH JIBUKCHHA

yacTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxkenue, mupdysus

2.3

BSaHMOHeﬁCTBHe YacCTHIl BEIICCTBA: IPUTAIKCHUE U

OTTAJIKMBAHHC

2.4

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHUE ra30B, )KUJIKOCTEN
1 TBEPIBIX (KpUCTAIMYECKUX ) Tell. B3anMOCBsA3b MeX Ay CBOMCTBAMU
BEIIECTB B pa3HBIX arperarHblXx COCTOSHUAX U HUX AaTOMHO-

MOJIEKYJISIPHBIM CTPOCHUEM
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2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

2.6

[IpakTuueckue padbOTHI:
Omuenka auamerpa aToMa METOJOM DPSJIO0B (C MCIOJIB30BaHUEM
dotorpaduii).
OmbITHI 110 HAOIOCHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
OnbITel 1O OOHAPYXEHUIO JACHCTBHUSL CHJI MOJEKYJISIPHOTO

IIPUTAXKCHUA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

MexaHndeckoe JABHKCHUC. PaBHOMepHOC U  HCPABHOMCPHOC

3.1
JBUKECHUE
> Cxopoctb. CpenHsisi CKOpOCTh IPY HEPABHOMEPHOM JIBUYKEHUU.
' Pacu€r myTu 1 BpeMeHU ABUKEHUSA
SIBnenune mHepuMH. 3aKOH MHEpuMU. B3aumopelcTBue Ten Kak
3.3 MIpUYMHA U3MEHEHHs] CKOPOCTH JIBHXKEHHs Ted. Macca kak mepa
HMHEPTHOCTH Teja
34 [InotHocTs BemiectBa. CBsI3p INIOTHOCTH C  KOJUYECTBOM
' MOJIEKYJ B eIMHUIIE 00bEMA BELIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOIEUCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHHe CHUIIbI C MOMOILBIO
' JUHAMOMETpa
3.7 SIBnenue TAroteHus u cuia Tspkectu. Cuia TSHKECTH Ha JpYyTrHX
' maHerax. Bec Tenma. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHUe Mokos. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 CrnoxxeHue cuj, HampaBJIEHHBIX IO OJHOW  NPAMOM.
' PaBHOElcTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO ABMXKEHMs (LIapuKa B
KUJKOCTH, MOJCIIH DJIEKTPUUECKOTO aBTOMOOWJISI U TaK Jajee).
3.10 Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHHs OpyCKa WM IIapuKa

M0 HAKJIOHHOW IiockocTH. OmpezneneHue MIOTHOCTH TBEPIOTO
tena. OMNbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTKEHUS

(mepopmManu) TPYKUHBI OT TPHUIOKEHHONW CHIIBL. OTBITHI,
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ACMOHCTPpUPYIOIIHUEC 3aBUCUMOCTL CHUJIBI TPCHUSA CKOJIBX)KCHHUA OT

BCCa TCJIa U XapaKTCpa COMMPUKACAOIINXCA HOBerHOCTeﬁ

duspyeckue SABJICHUS B mnmpupoac: MNpUMEPBl JIBWXXCHHA C

3.11 Pa3IMYHBIMU CKOPOCTSIMH B KUBOM U HEXUBOW IPUPOE, IECHCTBUE
CHJIBI TPEHUSI B IPUPOAE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAUIMITHUKN

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 TA30B

HaBnenue TBEpAOro tena. CrnocoObl YMEHbIICHUS U yBEIUYCHHUS

4.1
JTaBJICHUS
42 JlaBnenue ra3za. 3aBUCUMOCTh [aBJieHHA Ta3a OT 00bEMa,
' TEeMIEPATypPbI
43 [lepenaya naBieHust TBEPABIMHU TEIaMH, KMJKOCTSIMHU M Ta3aMH.
' 3axoH [lackans. [IneBMaTHUeCKHEe MaILIMHbI
3aBUCUMOCTh JaBJICHUS KUAKOCTU oT TITyOUHBI.
4.4 l'uppocratuueckuit  mapagokc.  CooOmiaronigecss  COCy/bl.
I'unpaBnnueckre MEXaHU3MbI
Atmocdepa 3emnum u armocdepHoe agaBieHue. [IpuunHbI
A5 CYLIECTBOBaHMA  BO3AYHIIHOM  oOojouku  3emiu.  OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABJIEHUS OT BBICOTHI
HaJl ypOBHEM MOPS
A5 N3mepenue atmocdepHoro aasneHus. [Ipubopsl 11 u3mepeHus
' aTMOCc(epHOTro TaBJICHUS
47 JelicTBue JKHUIKOCTM W ra3a Ha IMOrPYKEHHOE B HHUX TEJIO.
' BriTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTudeckue pabOTHI:
HccnenoBanme 3aBUCUMOCTM Beca Tejla B BoAEe OT 0O0BbEMa
MOTPYKEHHOW B KHUAKOCTh 4acTH Tena.  OmnpeneneHue
BBITAJIKUBAIOIIEH CHUJIbI, JEMCTBYIOLIECH Ha TEJO, MOTPYKEHHOE B
4.9 KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAIKHWBAIOUIEH CHUJIBI,

JICUCTBYIOIIEH HA TEIO B KUIKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTh  BBITAJKHUBAIOLIEH  CHUJIBI,
JIEHCTBYIOIIEH HA TEJIO B KHIAKOCTH, OT 00BbEMA MOTPYyKEHHOW B

KHUIOAKOCTH qaCTu TCJ1a u oT IIJIOTHOCTHU KHUAKOCTH.
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KoHcTpynpoBanue apeoMeTpa WM KOHCTPYHPOBAaHUE JIOJKH U

orpeJiesieHue €€ Tpy30MobEMHOCTH

dusnyeckue SABJICHUSI B npupoac: BIIMAHUC aTMOC(bepHOFO

410 JIABJICHUS HA )KHBOW OPTaHM3M, IJIABAHUE PIO
TexHu4yeckue yCTpoMCTBa: COOOMIAIONINECS COCYIbI, YCTPOHCTBO
411 BOJIOTIPOBO/IA, THAPABIMYECKUA TIpecc, MaHOMETp, OapomeTp,
BBICOTOMEp, IOPUTHEBOM HACOC, APEOMETP
PABOTA, MOILIHOCTb, DHEPT'UA
5.1 Mexanuyeckas padbora
5.2 Mexanudeckasi MOIITHOCTb
- [IpocThie MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAS IIJIOCKOCTD.
' [IpaBuno paBHOBecHs pbryara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
£ 6 «3omotoe mpaBwio» MexaHukH. KoadduiueHT mone3Horo
' JercTBUSI MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTennumanpHas SHEPTUM TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
£ g [Tonnas MexaHu4ecKkas Heprus. 3aKOH U3MEHEHHUS U COXPaHEHUS
' MEXaHUYECKON YHEPTUun
[IpakTudeckue pabOTHI:
Onpenenenne paboThl CUJIBl TPEHUS TPU PaBHOMEPHOM
5.9 JBUKEHUU Tella MO TOPU30HTAIbHOM moBepxHOCTH. MccnenoBanue
ycnoBuii  paBHOBecus peiuara.  M3mepenme KIIJ[ HaknoHHOMN
MIJIOCKOCTH. V3yueHne 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUH
5.10 ®u3nuecKue sIBJIEHUs B IPUPOJIE: PhIUary B TeJie YeJIOBEKa
511 TexHuueckue yCTpoMCTBa: pblyar, MOJBWKHBIM U HEIOIBUKXHBII

0JIOKHM, HAKJIOHHAS TJIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY
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8 KUIACC

Kon Kox
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasjaena 3JeMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIE MOJOXKEHUST MOJEKYISPHO-KMHETHUECKOW TEOPUH CTPOCHUS
6.1 BemlecTBa. Macca U pasmepbl MoJieKys. OmbIThl, NOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJICKYJIIPHOKHUHETHYECKON TEOPUU
6.2 Mogenu TBEPAOro, XHUJIKOTO M Tra3000pa3HOro0 COCTOSHHM BELECTBA.
' Kpucranmnueckue u amopdHbIe Tena
6.3 OOpsicHeHHEe CBOMCTB ra30B, KMIKOCTEH M TBEPIBIX TEJ Ha OCHOBE
' ITOJIOKEHUN MOJIEKYJISIPHOKMHETHYECKOU TEOPUHU
6.4 CMaunBaHue U KallWJUISIPHBIE SBJICHUS
6.5 TennoBoe paciMpeHue u cxxaTue
56 Temmeparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TETNIOBOTO IBUKECHUS
' 4acTHUI]
67 Buytpennsist sHeprus. CrocoObl W3MEHEHHs] BHYTPEHHEH SHEpPIrHu:
' TETUToNepeiadya U COBepIIeHNE paboThI
6
6.8 Bups! Temonepeaadu: TeMIONPOBOIHOCTh, KOHBEKITUS, U3ITyUCHHE
6.9 KonuyectBo TemnoTsl. Y aenbHas TEIIOEMKOCTh BELIECTBA
6.10 TennooOMeH U TemI0BOe paBHOBECHE. Y paBHEHHE TEIIOBOIO OaaHca
611 [lnaBnerre M OTBEepAECBaHWE KPUCTAIUIMYECKUX BEIIECTB. Y IETbHAsS
. TEIJI0Ta TUIABICHUS
[TapooOpazoBanue u konzaeHcarus. Mcnapenne. Kunenue. YnenpHas
6.12 TEMJIOTa MapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT
aTMOC(EepHOTO AABICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEII0TA CrOPAHUS
6.15 [Ipunnuns! paboTs! TernoBbix nurateneit KIIJ[ termmoBoro nurarens.
- TernoBbIe IBUTATENN U 3alIUTa OKPYKAIOIICH CPeIbl
6.16 3aKoH COXpaHEHUs U MPEBPAIICHHUS SHEPTHH B TETUIOBBIX MTpOIeccax
6.17 [IpakTuyeckue pabOTHI:

60




OnbITBl MO  OOHAapYKEHUIO  JEHCTBHSL CHWJI  MOJIEKYJISIPHOTO
HIPUTSKECHUS.

OneITHI 0 BRIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WIIX caxapa.

OneIThI 110 HAOJIIOIEHUIO TEIJIOBOIO PACIIMPEHUSI I'a30B, KHUAKOCTEN
U TBEPIBIX TEIL.

Omnpenenenue AaBIeHNs BO3AyXa B OAJUIOHE MINPHILIA.

OneIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JABJICHUS BO3AYyXa OT €ro
00bEMa M HarpeBaHMs WM OXJIAXKICHUS.

[IpoBepka THUIIOTE3Bl JMHEWHOW 3aBUCUMOCTH JJIUHBI CTOJIOHMKA
AKHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT TeMIepaTyphl.

HaOmtonenne nm3MeHeHMsl BHYTPEHHEH SHEpruu Tejla B pe3ysbTaTe
TeIuionepeaul ¥ paboThl BHEIIHUX CHIL.

Wccnenoanue siBieHUs TEIII000MEHA MTPU CMEILIMBAHUU XOJIOJHON U
ropsiueu BOJIbI.

OmnpeneneHne KOJIMYECTBA TEIUIOTHL, IIOJYYEHHOTO BOJOH IIpU
TETIO0OMEHE C HAarPeThIM METAIUTMYECKUM HIUITHHIPOM.

Onpenenenue yeabHON TEIIOEMKOCTH BEILLIECTBA.

HccnenoBanue nmporecca UCIIapeHus.

OmnpeneneHne OTHOCUTENBHOM BIaXXHOCTH BO3yXa.

Omnpenenenue yaelbHON TEIUIOTHI IJIABJICHUS JIbJA.

dusznueckue SBJICHUS B npupoac: IMOBCPXHOCTHOC HATSKCHUC U

KallWJUIAPHBIC ABJICHHUA B NMPHUPOAC, KPUCTAJJIBI B IMPUPOAC, U3TTYYCHUC

018 Conniia, 3amep3anue BOAOEMOB, MOpCKUE Opu3bl; 00pa30BaHHUE POCHI,
TyMaHa, UHesl, CHera.
TexHu4eckue yCTpOMCTBA: KalWUIAPbI, IPUMEPHl HCIOJIb30BaAHUS
6.19 KPHUCTAIJIOB, KUIKOCTHBIA TEPMOMETp, NAaTUUK TeMIIepaTyphl, TEPMOC,

CUCTCMaA OTOIJICHUA JOMOB, TUTPOMCTPLI, IMCUXPOMETpP, IapOBasd

TypOHMHa, IBUTATENh BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
BsaumoneiictBue 3apsikeHHBIX Ten. 3akoH KynoHa (3aBUCHMMOCTH CHIIBI
7.2 B3aMMOJECHCTBHS 3apsKEHHBIX TEJI OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS

MEX1y TeJlaMu)

61




Onexktpuueckoe 1mosie. HampspkEHHOCTH — ANEKTPUYECKOTO  IMOJIS.

7.3 [IpuHIMI Cyneprno3uiuu AJIEKTPUUYECKUX IMoyied (Ha KaueCTBEHHOM
YPOBHE)
- Hocutenu snexkTpuyueckux 3apsiioB. DJIEMEHTAPHBINA BJIEKTPUUECKUM
' 3apsn. Ctpoenue aroma. [IpoBOIHUKY U TUANEKTPUKH
7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO 3apsiia
- DNEeKTPUUYECKUIM TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKA.
' HcTouHnKH MOCTOSSHHOTO TOKa
27 JlefcTBUSI 3IEKTPUUECKOI0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE).
' DNEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 Onexrpuueckas nenb. Cuia Toka. JIeKTPUUYECKOE HAIPSHKEHNE
7.9 ConpoTuBieHNE TPOBOAHUKA. Y IEIbHOE COIIPOTUBIICHUE BELLIECTBA
7.10 3akoH Oma a1 yyacTka uenu
7.11 [TocnenoBarenbHOE U apalieIbHOE COSTMHEHUE MPOBOIHUKOB
7.12 Pabota u MomrHOCTh AyIeKTprudeckoro Toka. 3akoH Jxoyms — JIeHma
213 DneKTpUUecKUe e U NOTPEOUTENH ANEKTPUUECKON SHEPTUU B OBITY.
. Kopotkoe 3ambikanune
7.14 ITocTossHABIe MaruuTHl. B3anMoneicTBHE TOCTOSHHBIX MarHUTOB
MaruutHoe nosie. MarauTHoe nosie 3eMiIM U €r0 3HaUYEHUE JUIsl KU3HU
7.15
Ha 3emie
216 OmneiT Opcrena. MarouTHOE MoJjie 2JIEKTPUYECKOro Toka. IIpuMenenue
. AJIEKTPOMAarHuTOB B TEXHUKE
JlelicTBre MarHUTHOTO 110JIs1 HA TPOBOAHUK C TOKOM. DJIEKTPOJBUTATEID
7.17 ITOCTOSIHHOTO TOKA. VICIToIb30BaHNe IEKTPOIBUTaTENEe B TEXHUYECKHUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE
Onbrtel Papanes. SIBneHue IEKTPOMArHUTHOM MHAYKUMH. IIpaBuio
7.18
Jlenna
219 Onexrporerepatop. CHocoObl MOTy4YEHHs] 3IEKTPUUYECKON SHEpruu.
- DIEeKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUH
7.20 [IpakTuueckue padbOTHI:
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OnbITel MO HAOMIONEHHWIO JJIEKTPH3AlMU TEN MHIAYKUMEH U Tpu
COIIPUKOCHOBEHHH.

HccnenoBanue AEUCTBHA 3JIEKTPUYECKOrO IIOJIsI HAa IPOBOJAHHUKH U
JUDJIEKTPUKH.

COopka u mpoBepKa padOTHI MEKTPHUECKOH IS MTOCTOSHHOTO TOKA.
W3mepenue u peryIupoBaHUe CUJIbI TOKA.

W3mepenue u perynupoBaHUe HANIPSHKCHHUS.

HccenenoBanue 3aBUCUMOCTH CWIIBL TOKA, UAYILErO YEpE3 PE3UCTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HANIPSKEHUSI HA PE3UCTOPE.

OnpIThI, JEMOHCTPUPYIOLINE 3aBHCHUMOCTb INEKTPUYECKOTO
COIIPOTUBJICHUS TPOBOJHUKA OT €ro JJIWHBI, IUIOLIAJN IIONEPEUYHOTO
CEYECHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOKEHHMS HAIPSHKEHUH IIPU IIOCIEN0BATEIBHOM
COEMHEHUH IBYX pe3ucTopoB. [IpoBepka mpasuia uist CUIIbI TOKA IPU
napajjieJIbHOM CO€IUHEHHH pe3uctopoB. OmpexaeneHue pabOThI
NEKTPUYECKOr0 TOKa, UAyLIero dyepe3 pesucrtop. OnpeneneHue
MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpe3 JIAMIIOUKY, OT
HanpspkeHns Ha Heil. Onpenenenne KIIJ[ Harpesarens. MccnenoBanue
MarHMTHOTO B3aWMOJIEUCTBUSL TIOCTOSIHHBIX MAarHuToB. V3yueHue
MarHMTHOTO TIOJISl TOCTOSIHHBIX MAarHMTOB NIpU UX OOBEAVMHEHUHU U
paznenenunn. MccnenoBaHue JAEWCTBHS DJIEKTPUYECKOIO TOKAa Ha
MarHMTHYIO CTpeNIKy. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI
B3aMMOJICICTBUS KaTyIIKd C TOKOM M MarHura OT CHJIbl TOKAa M
HaIpaBJIeHUs TOKa B KaTymIke. M3yueHnue qeiicTBYsI MAarHUTHOTO MOJIsl HA
NPOBOJHUK ¢ ToKOM. KoHcTpyupoBaHMe W U3ydeHHE pabOThI
anekrtpoasurarens. M3mepenne KII1J1 anekrponBuraTebHON yCTaHOBKH.
OnpIThl MO UCCIEJOBAHUIO SIBICHUS SJIEKTPOMArHUTHOM WMHIYKIUH:
UCCleIOBaHNEe M3MEHEHUM 3HaueHUs U HalpaBieHUs] MHIYKIHOHHOIO

TOKa

7.21

dusnyueckue SIBICHUS B PUPOJIC: IIEKTPUUECKHE IBJICHUS B aTMOc(hepe,

QJICKTPHUYCCTBO KUBLIX OPraHMU3MOB, MATHUTHOC IIOJIC BCMHI/I, ,upeﬁ(b
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MOJIIOCOB, pPOJIb MArHUTHOTO IIOJIA IJIA KU3HU Ha 3GMJIC, TIIOJIAPHOC

CHAHUC

TexHuyeckue yCTpPOMCTBA: 3IIEKTPOCKOIL, aMIEPMETP, BOJIBTMETP,

peocTar, CUETUYMK BHCKTquCCKOﬁ OHEPIuHu, OSJICKTPOOCBETUTCIIHLHBIC

1.22 PUOOPHI, HarpeBaTelIbHbIC AIEKTPOIPUOOPHI (mpumepsr),
JIEKTPUUECKUE TPEIOXPAHUTENN, SIEKTPOMArHUT, SJIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKa, FeHEePaTOp MOCTOSHHOTO TOKA
9 KIIACC
Kon
Kox anementa [TpoBepsieMbIe JIEMEHTHI CONEPIKAHHMSI
pasznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanudeckoe aBmxeHue. MarepuansHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE
8.4 HepaBHoMepHOe  mpsimonuHeiliHoe — nBukeHue. CpenHsis U
' MI'HOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBHIKEHHH
8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE IBUKEHUE
8.6 CBobOoauoe nanenne. OnbITe! [anunes
PaBHOMepHOE JBM)KEHHE IO OKpyXHOCTH. [lepuox M yacTtoTa
8 8.7 oOpamienusi. JluneliHas u yrioBas ckopocTH. lLleHTpocTpemuTenbHoe
yCKOpeHHne
8.8 Ilepssiii 3akoH HetoTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIMI Cyneprno3uuu CUil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 Cuna TpeHHUsI: CUJIa TPEHUS CKOIBKESHHS, CHJIa TPEHUS MTOKOS, APyTHe
' BH/JIbI TPCHUS
8.14 Cuna TsSKECTH W 3aKOH BCEMHUPHOIO TSATOTEHHS. Y CKOpEHHUE

CBOOOIHOTO MaJECHUSA
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JBmxenue nna”er Bokpyr ConHua. IlepBas kocmuueckas CKOpOCTb.

— HesecomocTs u nieperpy3ku
8.16 PaBHOBecue MaTepralbHON TOYKH. AOCOIOTHO TBEPIOE TEIO
PaBHoBecue TBEpHOro Tena € 3aKPEIIEHHOW OCHIO BpallleHUS.
8.17
MowmeHnT cuibl. LieHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nuMiynibca. MMmnyibce cumsl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
8.22 PaGora cui TshxecTH, ynpyroctu, TpeHus. CBs3b YHEPTUH U PabOTHI
8.23 [loTenunanpHas 3HEprus Tena, NOJAHATOTO HaJl HOBEPXHOCThIO 3eMIIU
8.24 [ToTenumanpHas SHEPTUSI CXKATON MPYKUHBI
8.25 Kunernueckas sneprust. Teopema 0 KWUHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHCHHSI MEXaHUYECKOW YHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue cperHel CKOPOCTH CKOJBXEHHsI OpyCKa WM JIBHXKEHUS
[IapyuKa 1o HaKJIOHHOM m1ockocTu. Ornpeenenne yCKOpeH sl Tena mpu
PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKIIOHHOM IMJIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM
JIBYDKEHUM 0€3 HayallbHOW CKOPOCTH.
[IpoBepka THIOTE3BI: €CITU TPU PABHOYCKOPEHHOM [IBW)XCHUHU 0e3
8.97 HayaJlbHOM CKOPOCTH IyTH OTHOCATCS KaK PsiJi HEYETHBIX YHCEIN, TO
' COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJIMHAKOBEI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT CHIIBI
HOpMasibHOro JaBieHus. Ormnpenenenue koddduurenta TpeHuUs
cKonbkeHus. OnpeneneHue >KECTKOCTH MpyxkuHbl. OmnpexneneHue
pabOTBl CHJIBI TpPEHWS TPH PABHOMEPHOM JBIDKEHHH Tella II0
TOPU30HTANILHON MOBEPXHOCTU. OnpeenieHre paboTsl CHUIIbI YIIPYTOCTH
pH MMOIBEME TPy3a C MCIIOJIb30BaHNEM HEMOIBMYKHOTO H TTOABIYKHOTO
0J10KOB
dusnueckue SBICHUS B NPHUPOJE: NMPHIUBBI U OTJIUBBI, JIBUKECHUE
8.28 wraneT CONHEYHOH CHUCTEMBI, pPEaKTUBHOE JBIDKEHHE JKHUBBIX

OpraHu3MOB
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TexHuueckue  yCTpOMCTBA: CHOUAOMETP, JAaTUYUMKH  ITOJOKECHUS,

529 pacCTOSIHUSA U YCKOPEHHUSI, PAKEThI
MEXAHNWYECKUE KOJIEBAHUA 11 BOJIHbI
9.1 KonebarenbHoe npmxenue. OCHOBHBbIE XapaKTEPUCTHKU KOJIEeOaHMM:
' NIEpPHUOJ], YaCTOTa, aMILIUTYa
9.9 MareMatnueckuii U NpyKUHHBIA MasTHUKU. lIpeBpaineHue >Hepruu
' IIpU KosieOaTeaIbHOM JIBUKEHUU
9.3 3aryxaromue kojaebanus. BeinyxenHbie konebanus. Pezonanc
Mexanuyeckure BosiHbl. CBOKCTBA MEXaHUYECKUX BOJIH. [IpoionbHbIE
9.4 IIOIIEpPEYHbIE BOJIHBL. [[1MHA BOJHBI U CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaH1uecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI
9.5 3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaxkeHHE 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTuyeckue paboOTHI:
o OnpeneneHue 4YacTOoThl U INEpUOAa KoJIeOaHMM MaTeMaTUYECKOTo
MasiTHUKA.
Onpenenenye 4acToThl U Mepro/ia KoueOaHuil NpyKUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCHMOCTH TepHoJa KojeOaHWH MOJBEIIEHHOro K
' HUTHU Tpy3a OT JJIMHBI HUTH. MccnenoBaHue 3aBUCHUMOCTH IepHOJia
KoneOaHUl TPYKUHHOTO MasTHUKAa OT Maccel Trpysa. IlpoBepka
HE3aBHCUMOCTH Iepro/ia KoJeOaHu rpy3a, MoABEIIEHHOTO K HUTH, OT
Maccel Ipy3a M KECTKOCTM MpYXKUHBL. I3mepeHne yckopeHus
CBOOOHOTO MaIeHUS
98 ®duznyeckue SBIEHUS B MPUPOJE: BOCHPUITHE 3BYKOB >KHBOTHBIMHU,
' 3eMJIETPSACEHNE, CEICMUUYECKHE BOJIHBI, IIyHAMH, 9XO
99 TexHuyeckue ycTpoHcTBa: 3XO0JO0T, HCIOJIb30BAaHUE YJIbTpa3ByKa B
' OBITY U TEXHUKE
DJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHbBI
101 DIEKTPOMarHuTHOE ToJIe. OJEKTPOMArHUTHBIE BOJHBL. (CBoOMCTBa
' 9JIEKTPOMArHUTHBIX BOJIH
10 10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarauTtHasg npupona csera. CkopocTe cBeTa. BomaHOBbIE
' CBOICTBA CBETA
10.4 [IpakTrueckue pabOTHI:
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N3ydenne CBONUCTB 3NIEKTPOMATHUTHBIX BOJIH C TIOMOIIEI0 MOOHMIIEHOTO
tenedoHa
105 duznyecKkue IBJICHUs B IPUPOIE: OMOJOTHIECKOe IeHCTBUE BUAUMOTO,
' yIBTPauOIETOBOTO U PEHTITCHOBCKOTO U3ITy4YeHU N
106 TexHuYecKkue ycTpoWCTBA: HCIIONB30BAHKUE DJIEKTPOMATHUTHBIX BOJH
' JUISL COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast Mmosienb cBeta. MIcTOUHHMKY CcBETa
11.2 [IpsiMonuHEITHOE pacIpOCTpaHEHHUE CBETA
11.3 Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa
114 [Ipenomiienue cBera. 3akoH mpenomiieHus: ceera. [loaHoe BHyTpeHHEe
' OTpakKCHHE CBETA
11.5 JInnza. Xop jtyyen B JInH3E
11.6 OnTudeckast cuctemMa goroanmnapara, MUKPOCKOIIa M TEIECKOITa
11.7 I'nma3 kak ontuyeckas cucteMa. biIM30pyKOCTh U 1adbHO30PKOCTh
118 Paznoxxenne Oenoro ceera B crnektp. OmnbiTel HetoToHa. CrokeHue
' CHEKTpalbHBIX I[BETOB. Jlucnepcus cBeTa
[IpakTudeckue pabOTHI:
11 HccnemoBanne 3aBHCHUMOCTH YTJIa OTPAKEHUS CBETOBOTO JIy4a OT
yTia maJieHusl.
N3ydyeHrne XapakTEepHCTHK HW300paXKeHUS IMpeaMeTa B IUIOCKOM
3epKare.
HccnemoBanue 3aBUCHMOCTH yTila IPEJIOMIICHUS] CBETOBOTO JIy4a OT
11.9 yTja IaJeHusl Ha TPAHULIE «BO3yX — CTEKIION.
[Tonyuenne n300pakeHHI C MOMOIIBIO COOMPAOIIIEH JTUH3HI.
Omnpenenenne (GOKYCHOTO pACCTOSHUS M ONTHYECKOM  CHIIBI
coOuparoIe TUH3HI.
OMnBITHI O Pa3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnBITEI MO BOCHIPHUATHIO I[BETAa MPEIMETOB INMPU HX HAOIIOICHUU
4yepes BETOBbIC (DUITBTPHI
Odusnyeckue spieHus B npupoxe: 3arMmenuss Connna u JIyHbI, 11BEeTa
11.10 TeJ, ONTHYECKHe sBIeHUs B aTtMocdepe (uBer Heba, pedpakuus,
paayra, MUpax)
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TexHuueckue ycTpoicTBa: OYKH, NEPUCKOT, (POTOAIIAPAT, ONTUIECKUE

11.11
CBETOBOJIbI
KBAHTOBBIE SABJIEHUA
121 OmnseiTel Pezepdopna u minanerapHas Mojaenb aroma. Mojenb aroma
' bopa
129 HUcnyckanne u nornomeHue cera aroMoM. KBanTel. JluHeiuarsie
' CHEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crtpoenue aromHoro sapa. HykimoHHas Monenb aTOMHOIO sjpa.
. N3oTomnsl
125 PapnoaktusHbie npeBpamenus. [lepuoa nosypacnana aTOMHBIX SAEp
s SnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsiIOBOIO U MaccOBOIO
' qucen
12.7 DHeprus CBA3U aTOMHBIX siAep. CBsI3b Macchl U SHEPTUH
12 12.8 Peakuuu cunresa u nenenus anep. Mcrounnku sneprun ConHia v 3BE311
1.9 SnepHas sHepretuka. /[eficTBUE palOaKTUBHBIX U3TyYSHHUN Ha KHUBBIC
' OpraHU3MBI
[IpakTuueckue padbOTHI:
HabmtoneHune criionHbIX M IMHEWYAThIX CIIEKTPOB U3ITYUYEHHUS.
12.10 HccnenoBanmne TpekoB: U3MEPEHNE SHEPTUN YACTULBI IO TOPMO3ZHOMY
nyTu (1o gotorpadusim).
N3mepenue paaroakTuBHoro ¢poHa
®duznyeckue sIBICHNS B IPUPO/JIE: €CTECTBEHHBIN paJoaKkTUBHBIN (POH,
1211 KOCMUYECKHE  JIy4d, pPaJUOAKTUBHOE  H3IIyY€HUE  IPUPOJHBIX
' MUHEPAJIOB, JIEHCTBUE PAJUOAKTHBHBIX M3IyYEHUH Ha OpraHu3M
4eJIoBEKa
1219 TexHn4yeckue ycTponcTBa: ClIEKTPOCKOI, HHAUBUAYAIbHBIN JO3UMETP,

kamepa Bunbscona
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K

PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM

INPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Koa
nposepsie
MOIo0
Tpe-
ooBaHHNA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
O0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0O 001II€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

[Tonumanue ponu (HU3MKH B HAYYHOH KapTWHE MUPA; cHOPMUPOBAHHOCTH 0a30BBIX
MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U U MIO3HABAEMOCTH SBJICHUI IPUPOIBL, O POJIU
SKCIepUMeHTa B (U3MKE, O CHUCTeMOooOpasyromeld poiau (U3WKA B Pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUM, 00 3BOMOLUN (PU3MUECKUX 3HAHUHN U UX
pOJIM B LIEIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAJE POCCUHCKHUX U
3apyOexHbIX Yyu€HBIX-(QU3UKOB B pPAa3BUTHE HAyKH, OOBICHEHHE MPOIIECCOB

OKpY?Karomero M1upa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHMsT O BMJAX MaTepuu (BELIECTBO M II0J€), O JBUKEHUU Kak crocole
CYLIECTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIDHOW TE€OPUU CTPOEHUS BEILECTBA, O
¢u3nyecKoil  CyHIIHOCTH  SBJIIEHUH  HpUPOAbl  (MEXaHUYECKHX,  TEIUIOBBIX,
9JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pasziuyaTh SIBJICHUS IO ONUCAHHUIO UX
XapaKTEePHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKoe
SBJICHHE; YMEHHUE PpACIO3HaBaTh MPOSBICHUE W3YYEHHBIX (DPU3MUYECKHX SIBIECHUHN B

OKpY’KaroIlleM MUPE, BbIIENASA UX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)

Bnagenue ocHoBaMM MOHSATUHHOTO ammapara U CHMBOJIMYECKOTO S3bIKa (PU3UKU U
MCIOJIb30BAHUE UX JUIS pellleHHs yUeOHbIX 3ajayu; yMEHHE XapaKTepu30BaTh CBOICTBA
Ten, ¢uU3NYECKUe SBIEHUS M TPOIECChl, UCHOIb3ysS (yHAaMEHTaJbHbBIE H

OMITMPHUYCCKHEC 3aKOHBI

YMeHne onmchIBaTh HN3YUYCHHBIC CBOICTBA TE€I U (1)PI3I/I‘-IGCKI/IC SABJICHUSA, HCIIOJIB3YyA

q)HSH‘ICCKI/Ie BCIIMYHHBI

Brnagenne ocHOBaMH METOJIOB HAYYHOT'O MO3HAHUS C YYETOM COOIIOJIEHUS TPABUI
0e30macHOTO Tpyaa: HaOmoAeHNE (GU3HIECKUX SBICHHI:

YMEHHE CaMOCTOSITEIbHO COOMpAaTh AKCIEPUMEHTATbHYIO YCTAaHOBKY U3 JAHHOTO
Habopa 00OpyAOBaHHS MO WHCTPYKIIMH, OMHUCHIBATH XOJ OIBITA W 3alUCBHIBATH €0

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI;
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MPOBEJICHUE TMPSMBIX M KOCBEHHBIX HM3MEPECHUN (PU3NYECKUX BEIUYHH: yMCHHE
IUTAHUPOBATH U3MEPEHHSI, CAMOCTOATEILHO COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
[0 WMHCTPYKIMHU, BBIYUCISATH 3HAUYCHUE BEJIMYMHBI U AHAIM3UPOBATH IOJYUYECHHbBIC
PE3yNbTAThI ¢ YUETOM 3a/IaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHU;

MPOBEACHUE HECIIOKHBIX SKCIEPUMEHTAIbHBIX HCCIEIOBAHUM; CaMOCTOSTEIHHO
coOupaTrh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U MPOBOJUTH HCCIIEJJOBAHHUE I10
WHCTPYKIIUH, MIPEACTABIATH MOJYYCHHBIC 3aBUCUMOCTH (DU3HUYECKUX BEITUYUH B BUJE
Tabnui U rpaduKoOB, YYUTHIBATH IMOTPEIIHOCTH, AENaTh BBIBOJBI IO pe3yjbTaTam

HUCCICIO0BaHUsA

[lonnmaHue XapakTEepHBIX CBOMCTB (PHU3MYECKUX Mojenel (MaTepuanbHas TOUKa,
a0COJIOTHO TBEPJOE TENO, MOJEIU CTPOEHUS ra3oB, KUAKOCTEW M TBEPABIX Tell,
IUIaHEeTapHasT MOJENIb aTroMa, HYKJIOHHAas MOJelb aTOMHOIO sjipa) U YMEHHUE

IPUMCHATDb UX AJIA 00BICHEHHS (1)H3H‘{CCKI/IX IpoucccoB

VMeHne o0bICHITE (I)I/ISI/I‘IGCKI/IG MpoucCChbl U CBOMCTBaA TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITyaIII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O  XapaKT€pa, B YaCTHOCTHU, BLIABJIATH
INPpUYIUHHO-CIICACTBCHHLIC CBA3UM M CTPOUTDH 00BsACHEHHE C OHOpOI>'I Ha HU3Yy4YCHHBLIC

CBOWCTBA (PU3MUECKUX SBJICHUHN, PU3HMUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIN

YMmenue pemats pacu€THble 3a1aun (Ha 6a3ze 2 — 3 ypaBHEHUIN), UCIIONIb3YS 3aKOHBI U
(bopMyIIbl, CBA3BIBAONINE (PU3UUECKHE BEIUYMHBI, B YACTHOCTH, 3aIIUCHIBATh KPATKOE
YCJIOBUE 3a/lavu¥, BBIABJIIATL HCAOCTAIOIINEC HAHHBIC, BBI6I/IpaTI) 3aKOHBbI " (1)OpMYJ'II>I,
HeoOXoAuMBIe Uil €€ pelleHMs], UCIOJIb30BaTh CIPABOYHBIE JIAHHBIE, MPOBOIMUTH
pvaéTm U OLCHHUMBATb PCATUCTUYHOCTH IIOJIYYCHHOI'O 3HAYCHHA (1)1/131/I‘IGCKOI71
BEJIMYMHBI; YMEHUE OMNPEAEITh Pa3MEPHOCTh (PU3NUECKOM BEIWYMHBI, MOJTYYEHHOM

IIpY pEelICHNUH 3a]1a4H

YMeHHe XapaKTepHU30BaTh IPUHIIMIIBI IEHCTBUS TEXHUYECKUX YCTPOUCTB, B TOM YHCIIE
OBITOBBIX MPHOOPOB, M MPOMBIIUICHHBIX TEXHOJIOIMYECKHX IPOLECCOB IO HX
OTHMCaHUIO, UCMOJIb3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM W HEOOXOAUMBIE

(I)I/ISI/ItIeCKI/Ie 3aKOHOMCPHOCTHU

10

YMeHue UCnob30BaTh 3HAHUS O (PU3NYECKHUX SBJICHUAX B IMOBCEIHEBHON XKHU3HH IS
oOecnieueHnss Oe30macHOCTH TMpH oOpalleHud ¢ OBITOBBIMH MpuUOOpamMu U
TEXHUYECKMMHU YCTPOMCTBAMH, COXpaHEHHs 3JI0pOBbsi U COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO TOBEJICHHUS B OKPYXAlOIIEH cpeje; MOHWMaHHE HEOOXOIMMOCTH
OPUMEHEHHUs  JIOCTMXKEHMH (U3MKM M TEXHOJOTHH Ui palMOHAIbHOIO

MIPUPOIONOIB30BAHUS
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11

OnbIT mOMCKA, TNpeoOpa3oBaHMA M NpeACTaBIeHUS HHPOpPMAIUK (HU3NIECKOTO
COZIep’KaHMs C HCIOJIb30BaHWEM HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA;
yYMEHHUE OIICHWBATh JOCTOBEPHOCTD MOTYYECHHONW HH(POPMAITUK HAa OCHOBE UMEIOIIIUXCS
3HAHUW M JONOJHUTEIbHBIX MCTOYHHUKOB; YMEHHE HCIIOJIb30BATH NPH BBITOJHEHUH
y4eOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JUTEpaTypy (U3NYECKOTO COJEpIKAHUS,
CIIpaBOYHBIC MaTepUalibl, pecypchl cetu MHTepHeT; BiaseHne 0a30BBIMU HaBBIKAMU
npeoOpa3oBaHusi UHPOPMALMU M3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYIYyIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC U YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMauu

13 HCCKOJIbKMX HCTOYHHKOB
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA

013 11O PU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanunueckoe nBuxkeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
' JIBUKCHUS
19 PaBHOMepHOE U HepaBHOMepHOE ABMKeHHE. CpenHsis ckopocTh. DopMyiia Jist BEIYUCICHUS
' cpeaHel ckopoctu: V = S/t
PaBHOMEpHOE TIPSIMOJIMHEWHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSMOJIMHEHHOTO IBUKCHHUS:
13 () =x,+vt
['paduku 3aBHCUMOCTH OT BpEMEHH ISl MIPOEKIIMH CKOPOCTH, MPOEKIHHU MEepeMelIeHHs,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHMHOM JIBXKEHUU
3aBUCHMOCTH KOOPAMHATHI T€JIa OT BPEMEHU B CITy4ae PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBUKCHHUSI:
.
S =vg # i+ ay = ;
2
DopMyJIBI JIJIs1 TPOCKIIUU TIEPEMEIIEHUS, MPOSKIIMA CKOPOCTH U MPOCKIIUU YCKOPEHUS MPHU
PaBHOYCKOPEHHOM MPSMOJINHEHHOM JIBUKCHUU:
1.4 :2
s, (D) =y, 1+a,- >
U_\_(f) =Up, +a, -1,
a,(f) =canst,
Ul.‘c: - U1.'r2 =2a.s,
I'paduiku 3aBUCMMOCTH OT BpPEMEHH JUIsl MPOCKIIUU YCKOPEHHs, MPOCKIIMHU CKOPOCTH,
MPOEKIMU NepEMEILEHHU S, KOOPAUHATHI IPU PABHOYCKOPEHHOM MPSMOJIMHEIHOM ABUKEHUU
CBobOonHoe mageHue. GopMyIibl, OMUCHIBAIONINE CBOOOIHOE Ma/IEHUE Tella TI0 BEPTHKAIH
L5 (IBW>KEHHWE Tela BHHU3 WJIM BBEPX OTHOCHTEIBHO TOBepXHOCTH 3emun). ['paduxu
' 3aBUCUMOCTH OT BPEMEHHU JUIsl MPOEKIIMH YCKOPEHUS, MPOEKIIMH CKOPOCTH M KOOPAMHATHI
MIpU CBOOOTHOM TIQJICHUH TeJla TI0 BEPTHKAIH
16 CxopocTh paBHOMEPHOTO JIBIXKEHHSI TeJla 10 OKpy)HOCTH. HampaBrienue ckopocTH.
' dopmyna st BBIYUCICHHSI CKOPOCTH Yepe3 Painyc OKPYKHOCTH U TIEpUOT 0OpallieHus:
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LenTpocTpemurenbHoe yckopeHue. HampapieHue IEHTPOCTPEMUTENIBHOTO YCKOPEHUS.

®dopmynia a5l BBIYUCICHUS YCKOPEHUS:

v = 1
T
Macca. IInotHocTh BemectBa. @opmyiia A1 BBIYUCICHUS IITIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CIIoKeHUe CUIT
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaBleHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha TEJO
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 _ -
Fyu=-Fi
TpeHune mokost U TpeHue CKobXeHusa. PopMyiia JUIsl BBIYUCIEHUS MOAYJS CHIIBI TPEHHUS
1.12 CKOJIBXXCHHA !
F_=un-N
p- K
Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmarnuu. 3akoH ynpyroi aedopmaruu
1.13 (3akoH ['yka):
F=k-Al
BcemupHoe Tarorenne. 3akoH BCEMUPHOTO TATOTEHUS:
my - 1M,
F=G- -1 _2
R
1.14 Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TIaJCHUSI.

dopmyna ajst BEIYUCICHUS CUJIBI TSHKECTH BOHM3H MOBEpXHOCTH 3emun: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckast ckopocts. HeBecoMocTs u

Heperpy3Ku
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1.15

NmMrrynbe Tena — BeKTopHast GU3MUYECKas BETHUHHA.
p=mi

I/IMHy.]'IBC cucteMsbl Ten. I3MeHeHue HUMITYJIbCA. I/IMHy.]'II)C CHIJIBI

1.16

3akoH COXpaHCHUSA UMITYyJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCJI.
D=1, +1m, U, =const

PeaktuBHOE JABUXKCHUC

1.17

Mexanunyeckasi pabora. @opmya Jj1sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=F5ooscx

Mexanunudeckast MOIIHOCTb:

n=4
I

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMYJIa JJIA BBIYHCIICHUA KHHETHYECKOMN

OHCPIUM:

J'JE'JE
By

Teopema o kuHeTHUecKoU sHeprun. Popmyiia I BBIYUCICHUS TOTEHIIMAIBHOW SHEPTUH

TCJIa, IOAHATOIO

Haj 3eMIEi:

E,= mgh

1.19

Mexannyeckas SJHEpIus:
E=E;+E »

3aKOH COXpaHEHMsI MEXaHUYECKOM dHeprun. Popmyiia 71 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEpruu B OTCYTCTBHE cuJl TpeHus: E = const.

HpeBpameHHe MEXaHUYECKOMH OHCPI'UU IPpU HAJITMYUU CHIIBI TPCHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOC TPABHUIIO» MEXAHHUKH.
Peruar. MomenT cwisl; M - Fl.

VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O6510KK. KITJ[ mpocThix MexaHn3MOB,

n= Anonesaas
A‘S&I‘I:EHEEE&H
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[laBiienue TBEpIOTO TENA.

(DOpMy.TIa JJIAA BBIYHMCIICHHSA JaBJICHUA TBépI[Ol"O TCIa:

_F
P= ch
1.21 JlaBnenue raza. ATMocdepHoe JaBieHue.
I'unpocraTtuyeckoe qaBieHNE BHYTPU XKHUJIKOCTH.
@dopmyJia 1715 BBIYUCIICHUS JaBICHUS BHYTPH KUIKOCTH:
P=pg+Du,
1.22 3axoH [lackans. 'mapaBauueckuii npecc
3akoH Apxumena. @opMyiia AJis ONpeesiCHUs] BbITAJIKUBAOLIEH CHUIIbI, JEUCTBYIOLIEH HA
TEJNO, NOrPY>KEHHOE B )KUJKOCTb WJIU T'a3:
1.23
Fap =PEV
VYcnosue naBanus tena. [lnaBanue cy0B U BO3AyXOIJIaBaHUE
Mexannyeckue kosieOaHus. AMIUIMTYJA, MEPHOA M dYacToTa Kojebanui. dopmyra,
194 CBSI3bIBAOILAS YACTOTY U MEPHOJ] KOJIeOaHHiA:
v=L
T
195 MaremaTnueckuil U Npy>KUHHBIN MasgTHUKU. [IpeBparienre sHEpruu npu KosnedaTeIbHOM
' JBUKECHUU
1.26 3aryxatomue Konedbanus. BeiHyxkaeHHble Konebanus. Pe3onanc
Mexannueckue BoaHBL [IpogonbpHbele M monepedHble BOJHBL. J[IMHA BOJIHBI U CKOPOCTH
1.27 pacrpocTpaHeHUs! BOJIHBIL:
Lh=v-T
128 3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpaskeHHEe 3BYKOBOM BOJIHBI Ha T'paHULE JABYX CpEIl.
' Wndpa3Byk u ynbTpazByK
IIpaxkmuueckue pabomul
W3mepenne cpeHeil MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIbI; )KECTKOCTH MPYKHUHBL;
K03 HIIMEeHTa TPEHUsI CKOJBXKEHUsS; PabOThl CHIIBI TPEHMS, CHIIBI YIPYTOCTH; CpeaHei
129 CKOPOCTH JIBHKEHUS OpycKa MO HAaKJIOHHOM IIOCKOCTH; YCKOPEHHUs OpycKa IpU JBUKEHUU

[0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI U MepHoja KojeOaHWi MaTeMaTHYeCKOTO MasTHHUKA;
YacTOTHI ¥ NeproJia KojeOaHui MPyKUHHOTO MasiTHUKA; MOMEHTA CUJIbL, IEHCTBYIOIIETO Ha
pbIyar; paboThl CHIIBI YIPYTOCTH TP MOABEME Ipy3a ¢ IOMOIIBI0 HEMOABUKHOTO OJI0Ka;

paboThI CHIIBI YIIPYTOCTH IIPU MOABEME Ipy3a ¢ MOMOUIBIO TIOJIBUYKHOTO OJIOKA.
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HccnenoBanme 3aBUCUMOCTH apXHMEI0BOI CHIIBI OT 00bEMa NOTPyKEHHON YacTH Tea U OT
IUIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLICH CHJIBI OT MAacChl TEJa; CHIIBI
TPCHUA CKOJIBKCHHA OT CHUJIbI HOPMAJIBHOI'O HABJICHHUA W OT poOJa MOBCPXHOCTU, CHUIJIbI
yIPYrocTH, BO3HUKAIOUIEH B MPYXKUHE, OT CTENEHM Ae(GOopMalui MPYKHUHbI; YCKOPEHUS
Opycka OT yriia HakJIOHa HampaBJsIOUIEH; mepuoja (4acToThl) KoOJIeOAaHUN HUTSHOIO
MasiTHUKA OT JJIMHbBI HUTH; IEpU0Jia KOJIeOaHNH NPYKUHHOIO MasiTHUKA OT MacChl rpy3a u
JKECTKOCTHU MNPYKHUHBI; HCCICAOBAHUC HC3aBUCHUMOCTH IICpHUOIA KOJe0aHUM HHUTSIHOTO

MasjATHHKA OT MACChI I'py3a. HpOBepKa YCJIOBUA PaBHOBCCHUA pblyara

Dusuveckue A61eHUS 8 npupode: IIPUMEPLI ABUXKCHUSA C PA3JIMYHBIMHA CKOPOCTSAMHU B JKUBOU

A HESXXUBOM npupone, IleICTBI/IC CHJIbI TPCHUA B NPUPOJAC U TCXHUKE, IPUIIMBBI U OTJIMBBI,

1.30 nBwkeHue miaHerT COJIHEYHOM CHCTEMBl, PEAKTHBHOE JIBUKEHHME XHUBBIX OPraHU3MOB,
pBIYary B TEJIE YEIIOBEKa, BIUSHUE aTMOC(EPHOTO TAaBICHUS HA KUBOK OPraHU3M, IUIaBaHUE
pbIO, BOCIIPUATHE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSICEHNE, CEHCMUYECKHE BOJIHBI, LIyHAMH, X0
Texnuueckue ycmpoticmea: CIUAOMETpP, AATYUKH TOJO0XKEHUS, PACCTOSHUS U YCKOPEHUs,
JUHAMOMETp, TOALIMITHUKYA, PAKEThI, pbIYar, IMOABIDKHBIA W HETOABIKHBIA OJIOKH,

1.31 HaKJIOHHAs IIOCKOCTh, IPOCThIE MEXaHU3MBbI B OBITY, COOOLIAIOIINECS COCYAbl, YCTPOICTBO
BOJIOIIPOBO/A, T'MJAPABIMYECKUN Ipecc, MaHOMETP, OapoMeTp, BBICOTOMEp, IMOPIIHEBOU
HAacoC, apeoMeTp, HXO0JIOT, UCIIOJIb30BaHUE YIIbTPAa3ByKa B ObITY M TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OcHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOECHHU BeniecTBa. Monenu

2.1 TBEPAOrO, KUAKOTO M Ta3000pa3HOro0 COCTOSHMN BemlecTBa. Kpucramnmueckue u
amopdHbIe Tena

25 JIBmxenne yactul BeniecTBa. CBsA3b CKOPOCTH ABM)KEHHS YacTUL[ C TEMIEPATYpOH.

' bpoyHnoBckoe nBuxkenue, mupdysus

2.3 CMauuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TenioBoe paciiupeHue u cxarue

2.5 TemnnoBoe paBHOBECHE

26 Buytpennsas sneprus. Pabota u Teruionepenada Kak CHocoObl M3MEHEHHs BHYTpPEHHEH

' SHEPrUu

2.7 Buns! Tennonepenayun: TEMIONPOBOIHOCTD, KOHBEKIIMS, NU3ITyUYEHUE
Harpesanue u oxnaxaenue ten. KoanuecTBo TEMIOTHI. Y ebHAs TEMIOEMKOCTD:

2.8

O=am(t,—1)
2.9 3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OanaHca:
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O +0, +..=0

Hcnapenve u xoHneHcanusi. Vi3aMeHeHrne BHYTpPEHHEW SHEPTUU B MPOLECCe UCHApEHUs U

210 KOHJeHcalmu. Kurenne skuikocTu. Y aenbHas Teriora napooopasosanus: L = Q/m
211 Bnaxxnocts Bo3yxa
[InaBnenne m kpucraumsauus. V3MeHeHHE BHYTPEHHEH SHEpPruu IpU IUIABJIECHUU U
KPUCTAJIIM3aluu. Y IebHAs TEIUI0Ta TUIaBICHUS:
2.12 0
=
2.13 BHyTpeHH:Is1 SHEprus CropaHus TOIUIMBA. Y IeJIbHAsl TEIJI0OTa Cropanus Tormea: g = Q/m
2.14 [Mpunnmns! paboTs! TeroBbix apurarenei. KIT/I terutoBoro apurarens
Ipaxmuueckue pabomul
N3mepeHune ynenbHOW TEIIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIUYECTBA TEILIOTHI,
MOJYYEHHOTO BOJIOM KOMHATHOW TeMmepaTypbl (DUKCHPOBaHHOW MAacChl, B KOTOPYIO
215 OIYLICH HAarpeTblii LMIUHAP; KOJUYECTBA TEIIOTHI, OTJAHHOIO HArpeThiM LIMIUHAPOM,
' 1ocjie OIYCKaHMsI €ro B BOJAY KOMHATHOM TeMIepaTypbl; OTHOCUTENIbHON BIaXXKHOCTH
BO3/yXa; YJCJIBHON TEIUIOTHI IUIaBJIeHUs JipJa. VccnenoBaHue U3MEHEHHs TEMIIEPaTyphbl
BOJIbI NPU PA3JIMYHBIX YCIIOBHSX; SBJIEHUS TEIJIOOOMEHA MpPU CMEIIMBAHWU XOJOAHOU U
ropsiuei BOAbI; poLecca UCIIapeHus
Qusuueckue sA61eHUsA 68 NPUpooe: TIOBEPXHOCTHOE HATSKEHUE U KalWJUIPHbIC SBICHUS B
2.16 MpUpoJie, KpUCTaUibl B mpupoje, uziayudenue CoJiHIa, 3aMep3aHre BOJIOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmeéa: KanWUIAPbl, TPUMEPbl HUCIOJIb30BaHUSA KPUCTAILIOB,
2.17 KUJKOCTHBIM TEpPMOMETp, AATYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILJICHUS JOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOMHa, IBUTATENIb BHYTPEHHETO CTOPaHHUSI
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexkrpuszanus Teil. J[Ba BUa 3JEKTPUUECKHUX 3apsI0B
3.2 B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe nozie. Hanpspk€HHOCTD anekTpudeckoro nosd. IIpuHuun cynepnosunuu
' JEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsaoB. JleHCTBHE JIEKTPUUYECKOTO TOJIST HA JJIEKTPUUYECKUE

3apsAabl. HpOBO}IHI/IKI/I " TUDSJICKTPHUKHU
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[TocTostHubIil  snexTpuueckuit Tok. [ledicTBust snekTpuueckoro Toka. Cuiia Toka.

3.6 Harmpsoxenue.
I=qg/t,U=A/q
3.7 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
' R =plis
3.8 3akon Oma ais yyactka snekrpuueckoi menu: | = U/R
[TocnenoBarenbHOE COEIUHEHUE POBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapamiensHOE coeIMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+I;R=2.
- - 2
CwmenanHble COeTMHEHUS TTPOBOTHUKOB
3.10 Pabora u momrHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoynsa — Jlenma:
3.11 2
O=I"-R-t
312 OnbiT Opcrena. MaruuTHoe Mojie TPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
' WHIYKIHH
3.13 MarsauTHoe 1oJje NoCTOSSHHOIO MarHuTa. B3anmoielicTBre MOCTOSTHHBIX MarHUTOB
3.14 JleiicTBrE MarHUTHOTO MOJISL HA MIPOBOJIHUK C TOKOM
3.15 Onebitel @apazes. SBnenue snexTrpoMarnuTHON UHAYKUU. [IpaBuno Jlenna
Ipaxmuuyeckue pabomul
H3mepenue smeKTpuYecKOoro COMPOTUBIIEHUS PE3UCTOPA; MOIITHOCTHU JIEKTPUUECKOTO TOKA;
paboThI ANEKTPUIECKOTO TOKA.
WccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TPOBOIHUKE (PE3UCTOPHI,
3.16 JaMIIO4Ka), OT HANpsDKEHUsS HA KOHIAX IMPOBOJIHMKA; 3aBUCUMOCTH CONPOTUBIIEHUSI OT
JUTMHBI TIPOBOJIHHKA, TUIOIIAIA €T0 MOMEPEYHOT0 CEUCHUS U YACIBHOTO COITPOTHBIICHHUS.
[IpoBepka npaBuiia A SIEKTPUUECKOT0 HAMIPSIKEHUS MIPH MOCIEA0BATEIbHOM COEIUHEHNUN
MIPOBOJIHUKOB; TIPABMJIA ISl CHUTBI DJIEKTPUUECKOTO TOKA MPHU MapaylJIeIbHOM COEAMHEHUN
MPOBOAHHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qu3zuueckue A61eHUs 8 npupoode: dIEKTPUUECKUE SBICHHUS B aTMocdepe, DJIeKTPUIECTBO
3.17 JKUBBIX OPTaHU3MOB, MAaTHUTHOE TI0JIe 3eMJTH, Ipei( MOITFOCOB, POJIb MATHUTHOTO TOJIS JJIS

JKHU3HHU Ha 3GMJ'I€, MOJIIPHOC CUSAHUC
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Texnuueckue ycmpoucmea.: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT, CUETUHMK

SHGKTpI/I‘lCCKOﬁ OHEpPI'Hu, OJICKTPOOCBETHUTCIIBLHBIC HpI/I60pI)I, HarpeBaTCJIbHBIC

318 ANIEKTPONPUOOPH  (IPUMEPHI),  ANEKTPUUECKUE  MPEIOXPAHUTETH, DJICKTPOMArHHT,
3JIEKTPOJIBUTATEIh TOCTOSIHHOTO TOKA, TEHEPATOp MOCTOSTHHOTO TOKa
3.19 OnexkTpoMarHuTHbIC BONHBI. [1Ikana 3JeKTpoMarHUTHBIX BOJTH
3.20 Jlyaesast Monens cBeta. [IpsmonuHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cBera. [I1ockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IIPEJIOMIICHHUS CBETa
3.23 Hucniepcust cBera
304 JIunza. Xox mydeit B muH3e. DokycHoe paccrossHue nuH3bL. OnTryeckas cuia JuH3bl: D =
' 1F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKue MPHUOOPHI
Ipaxmuueckue pabomul
M3mepeHne ONTHYECKOH CHIBI COOHMpAromeld JHMH3bI, (OKYCHOTO  PpacCTOSHHS
cobuparonield JuH3bl (TI0 CBOWCTBY pPaBEHCTBA Pa3sMEpOB IpenMeTa M M300pa)KeHHUs, Koria
3.26 | mpenMeT pacroyioKeH B JBOMHOM (OKyce), MoKa3aTels MPEeTOMICHUS CTEeKIIA.
HccnenoBanue cBOCTBA U300paKEHUSI, TOTYYEHHOTO C IIOMOIIBI0 COOMPAOIIEH JTUH3HI;
U3MEHEeHUs (OKYCHOTO PacCTOSIHUSA JIBYX CIOXKEHHBIX JIMH3; 3aBUCHUMOCTH yTJja MPEeIOMIICHUS
CBETOBOTO JIy4a OT yTJIa MaJeHUs Ha TPAHUIIEC «BO3YX — CTEKIIO»
3.97 Qusuueckue aenenus 6 npupooe: 3arMmenust ConHma u JIyHBI, 1BeTa Tel, ONTHYECKHE
' sBJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoiicmea.: 04KH, IEPUCKOTI, (OTOAIAPAT, ONTUYECKHE CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTH. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uyactuil. [lnanerapHas Moens aToma
4.3 CocraB aroMHoOTO sigpa. M30TO0MnbI
4.4 [lepron nomypacmaaa aTOMHBIX siJIEp
4.5 SnepHble peakny. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MAaCCOBOTO YHCEN
Qusuueckue A61eHUs 8 npupode. eCTECTBEHHBIN paAMOaKTUBHBIN (OH, KOCMHUYECKHUE JTyYH,
4.6 PaINoaKTUBHOE U3JTYUYCHUE TPUPOTHBIX MUHEPAJIOB, ICHCTBUE PAIMOAKTUBHBIX H3ITyUeHUH
Ha OpraHu3M YelloBeKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOII, MHIMBUAYaIbHBINA 103UMETp, kamepa BuibcoHa,

sJIepHast SHEpPreTuKa
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