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IHOACHUTEJIBHASA 3AIIMCKA

1.Conepxanue yueOHoro npeamera. Conepsxkanue o0ydyenus B 7 Kiaacce.
Du3nKa U eé posib B MO3HAHUH OKPYXKAIOIIEro MUPA.

dusnka - HayKa o npupozne. ABneHus npupoasl. GU3nyecKue sIBICHHS: MEXaHUYECKUE, TEIIOBHIE,
IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BEJINYNHEI. HSMGPCHI/IG (1)I/ISI/I‘I€CKI/IX BeIUYuH. OU3NUIeCKue HpI/I60pI)I. HOFpeH_IHOCTB
I/ISMepeHI/Iﬁ MG)KJIYHapO)IHaSI CHUCTCMa COUHUII.

Kaxk ¢usuka u 1pyrue ecTeCTBEHHbIC HAYKH H3y4YaroT Mpupoy. EcTecTBeHHO -HayUHBII METOT
MO3HAHUS: HaOJI0IeHNe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHUE TUITOTE3, SKCIIEPUMEHT I10
MIPOBEPKE TUIOTe3, 00BICHEHNE HaOII0JaeMoro siBjieHus. Onucanne Pu3ndeckux SBJICHUN ¢ TTOMOIIBIO
Moz eIei.

JleMoHCcTpalnu.

MeX&HI/I‘leCKI/Ie, TCIIJIOBBIC, DJICKTPHYCCKHUC, MAI'HUTHBIC, CBCTOBLIC ABJICHUA.

dusndeckre TpuOOPHI U IPOIEAypa MPAMBIX H3MEPEHHI aHAJIOTOBBIM U LIH(PPOBBIM ITPUOOPOM.
JlaGopaTopHble padOTHI ¥ ONBITEHL.

OmnpezneneHue MeHbl AeeHNs KAkl U3MEPUTENBHOT0 mpudopa. M3amepeHue paccTosHUM.
N3mepenne 06bEMa )kuakocTu U TBEpaoro tena. OmnpeneneHrne pa3MepoB MajbIX TElL.

I/IBMepeHI/Ie TEMIICPATYPHI ITPU TOMOIIU Y KUAKOCTHOI'O TCPMOMETPA U aTYUKA TEMIICPATYPhI.
HpOBG}ICHI/Ie HUCCIICO0OBAHNA 11O ITPOBCPKE I'MITOTE3bL: 1aJIbHOCTb moaéra [rapuka, myucHHOro
rOpU30HTAJIBHO, TEM 60J'IBIH€, yeM OOoJIbIIIe BEICOTA ITyCKa.

HepBOHa‘laJIbHLIe CBE€ICHUA 0 CTPOCHUH BelleCTBA.

CTpoeHHe BCIICCTBA: aTOMBI U MOJICKYJIbI, UX PA3MEPHLI. OHBITBI, JAOKa3bIBAOIHUEC TUCKPECTHOC CTPOCHUC
BCIICCTBA.

I[BI/I)KeHI/Ie qacTull BEHICCTBA. CBs13b CKOPOCTH JABHXKXCHHUA YaCTHUI] C TeMnepaTypoﬁ. BpoyHOBCKOG
JBHIKXCHUC, ,Z[I/I(b(l)y3l/lﬂ. B3aumopelicTBre yacTUIl BEIIESCTBA: IMPUTSIKCHUEC U OTTAJIKUBAHUC.

ArperaTHbl€ COCTOSTHUS BEILIECTBA: CTPOEHUE ra30B, KUJAKOCTEN U TBEPABIX (KPUCTAIUIMUECKUX) TE.
B3anmocCBsI3p MEX 1y CBOMCTBAMH BELIECTB B PA3HBIX arperaTHhIX COCTOSHUAX U UX aTOMHO-
MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JleMoHCTpalnu.

Habmonenne 6poyHoBckoro apmkenus. Habmonenue muddysun.

Ha6.HIO,H€HI/IC SIBJ'IGHI/If/'I, O6’b$ICH$HOH_II/IXCﬁ NPUTAKCHUCM UJIM OTTAJIKUBAHUECM 9aCTUI] BCIICCTBA.
.Ha6ODaTODHBI€ Da60TLI W ONBITHI.




Orenka 1uaMeTpa aToMa METOJIOM PAIO0B (€ UCHob30BaHUuEM GoTorpaduii). ONbITH 10 HAOTIOICHUIO
TEMJIOBOr0 pacIiipeHus ra30B.

OnBITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPHUTSIKEHUSI.

J{BMKeHUE U B3auMOAeHCTBHE TeJl.

Mexanuueckoe ABMKeHUE. PaBHOMEpHOE U HepaBHOMEpHOE ABMxkeHne. CkopocTh. CpenHss CKOPOCTh
IIPY HEPAaBHOMEPHOM JIBMKEHUU. Pacuér myTu ¥ BpeMEHU IBHXKEHUS.

SIBnenue uHepuuu. 3akoH HHEpLUUU. B3anMonelicTBre Tes Kak NPUYUHA U3MEHEHUS CKOPOCTH
JIBUXEHMs Ted. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BenjectBa. CBs3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B €JUHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTeprucTuka B3aumozeiictsus ten. Cua ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
MOMOMIBIO ANHAMOMETPA. SIBneHue TAroTeHusa U cuia TsbkecTu. CHia TSHKeCTH Ha APYTrux mJjJaHeTax.
Bec tena. HeBecomocTs. CiioxkeHue CUJl, HAIIPaBIECHHBIX 10 OJHOHN MPSIMOM.

PaBHogeicTByromas cui. Cuna TpeHus. TpeHue CKONbKEHHs U TpeHue MoKos. TpeHue B mpupoae u
TEXHHKE.

JleMoHCTpalIMH.

HaOnroieHre MexaHU4eCcKoro IBMKEHUS Tela. M3mepeHne cCKopocTH NpsIMOJIMHEWHOT O JIBM)KECHHUSL.
Habmonenue saBieHus: HHEPLUU.

Halnronenre n3MeHeHns: CKOPOCTH IpU B3auMoiecTBuu Ten. CpaBHEHUE MacCC 1O B3aUMOJICHCTBUIO
TeJ.

CrnoxeHue cuil, HallpaBJIEHHBIX MO OAHO npsAMoii. JlabopaTopHble PaOOThHI U OMbBITHL

Omnpenenenne CKOpoCTU PaBHOMEPHOTO NBIDKEHUs  (IIapuka B KUIKOCTH,
MO/JIENH AIEKTPUIECKOr0 aBTOMOOWIISI U TaK Jaliee).

Omnpenenenue cpeHe CKOPOCTU CKOJIbXKEHUS OpycKa UM IAapHKa 10 HAKJIOHHOM MJIOCKOCTH.
Omnpeznenenne MIOTHOCTH TBEPAOrO Tea.

OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSKEHMS  (IedopMariumn) IPYKUHBI
OT NPUJIOKEHHOM CHIIBI.

OHLITLI, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTE CHUJIBI TPCHHA CKOJIBKCHUA OT BECA TCJIa U XapaKTEpa
COIIPUKACAIOIIUXCS [IOBEPXHOCTEM.

JaBJieHre TBEPABIX TeJl, )KUIAKOCTEH U ra3os.

HaBnenue. CriocoObl yMEHBIIICHHS U YBEITUUCHHS JAaBicHUs. [[aBienne raza. 3aBUCUMOCTH JTaBJICHUS
rasza oT o0béma, Temmepatypsl. [lepenaua qaBneHust TBEPABIMU TEJIAMU, )KUAKOCTSIMU M ra3aMu. 3aKOH
[Tackans. [THeBMaTHUECKHE MAITMHBL. 3aBUCUMOCTH JIABJICHHS JKUJIKOCTH OT TJTyOWHBI.
I'uapocratnueckuit mapagokc. CooOmaronmecs cocyasl. [ napaBmuueckue MeXaHu3Mbl.



Atmocdepa 3emiu u atmochepHoe naBieHue. [IpuunHbl CyIiecTBOBaHUS BO3AYIIHOM 000JI09KH 3eMIIH.
Omnsit Toppuuennu. U3mepenne armochepHoro aaBiieHus. 3aBUCUMOCTb aTMOC(EPHOr0 J1aBJIECHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 n3mMepeHust atMoc(hepHOro AaBIeHUS.

JeiicTBrE )KMIKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJl0. BriTankuBaromas (apxuMeoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BozgyxomnnaBanue.

JleMoHCTpalnu.

3aBUCUMOCTh JIaBJICHUsI Ta3a OT Temieparypsl. [lepenada gaBiaeHus >KUIKOCTHIO M Ta30M.
Coobmrarommecs: cocyabl. [ uapasiamyeckuii mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOr O JaBICHMUSL.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHUIIBI OT 00BEMA MOTPY>KEHHON YACTH TeJa U MIIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BBITECHEHHOW KUJIKOCTH.

YcaoBue m1aBaHus Tel: IJIaBaHUE WA MOrpy>KCHUEC TCJI B 3aBUCUMOCTH OT COOTHOILICHUA IUIOTHOCTEH
TCJIa U JKUIKOCTH.

JlaGopaTopHble pa0OTEI ¥ ONBITHIL.

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOW B JKUJIKOCTh YacTH TEJIa.

OrnpenesieHre BbITAIKMBAKOUIEH CUJIbI, IEUCTBYIOIIEH HA TEJO, MOrpyKEHHOE B KUIAKOCTh. [IpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAOIIEN CUJIbI, IEHCTBYIOLIEH HA TEJO B KUIAKOCTH, OT MAaCChI Tea.

OnBbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMUBAIOLIEH CHIIbI, IEWCTBYIOLIEH Ha TENO B )KUAKOCTH,
0T 00BhEMa MOTrPYKEHHOM B KUAKOCTh YACTH T€Ja U OT TUIOTHOCTH KHUJIKOCTH.

KoncrpynpoBanue apeoMmerpa MM KOHCTPYMPOBAaHUE  JIOAKU U onpeznencHue eé
Ipy30M0AbEMHOCTH.

PaGora 1 MOoHOCTDH. JHEpPIrUsl.
Mexanunueckast pabora. MOIIHOCTb.

[TpocTbie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAsI III0CKOCTh. [IpaBuiio paBHOBECHUS pblyara.
[TpruMeHeHue npaBuia paBHOBECHUS pbluara K 0JI0Ky. «30J10To€ NpaBuio» MexaHuku. Koapduunent
nosiezHoro nercrBus (nanee - KII/1) npocteix mexann3moB. IIpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannudeckas sHeprusa. Kunetndeckas u noTeHnManbHas sHeprus. [IpeBpaiienne oqHOro sBuaa
MEXaHUYECKOU SHEPruH B IPYTrOi. 3aKOH COXPAHEHUS SJHEPIUU B MEXaHUKE.

JleMoHCTpalIMH.

[Tpumeps! mpocThIX MeXaHU3MOB. JIabopaTOpHbIe PaOOThL U OUBITHI.

Omnpenenenne pabOThHI CUITBI TPEHHSI IPH PABHOMEPHOM JIBI)KEHHH TeJia 110 TOPU30HTATBHON
MTOBEPXHOCTH.

Hccenenosanue ycinouil paBHoBecHs poryara. Msmepenne KIIJ HaKIOHHOM IIIOCKOCTH.



W3ydenue 3akoHa COXpaHEHUS] MEXaHUYECKOW YHEPIUu.
Conep:xkanue o0yyenus B 8 kiacce. TensioBbie siBJIeHHS.
OCHOBHBIE I10JIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TeOpUU CTpoeHus BellecTBa. Macca u

pa3Mepbl aTOMOB U MoJieKyJ1. ONbITHI, TOATBEPKAAOIINE OCHOBHBIE MOJI0XKEHUS MOJIEKYIISIPHO -
KUHETUYECKOU TEOPHUH.

Mogenu TBEPIOTO, )KUIKOTO ¥ ra3000pa3HOro COCTOSTHUH BemecTBa. Kpucrammueckue u aMmoppHbIe
tena. OO0bsCHEHNE CBOMCTB Ia30B, KUAKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJISAPHO -
KHHETHYeCKOoN Teopuy. CMauynBaHKUE U KalWISIpHbIE ABJIeHUS. TeIIoBoe pacliipeHne 1 CKaTue.

Temmnepatypa. CBsi3b TEMIEPATYPbI CO CKOPOCTHIO TEIJIOBOI'O JBUKEHUS YAaCTULl. BHyTpeHHs s HEprusl.
CriocoObl U3MEHEHUS! BHYTPEHHEN dHEPruu: Teronepeaaya u copeplieHne padotel. Buel
TEeIIoNepeaun: TEIIONPOBOAHOCTh, KOHBEKIIMS, U3JIyUYEHHUE.

KonudectBo TennoTel. Y aenpHas TEMIOEMKOCTh BelllecTBa. Ternioo0MeH U TEMIOBOE PaBHOBECHE.
VYpaBHeHue TemnoBoro 0ananca. [1naBienue u oTBepaeBaHNe KPUCTAJUINYECKUX BEIIECTB. Y IeIbHas
TeroTa niaasieHus. [lapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. Y aensHas temnyiora
napooOpa3oBaHusl. 3aBUCHIMOCTh TEMIIEPATYPHI KHTIEHUSI OT aTMOC(EPHOTO JaBICHUSI.

BnaxxHocts Bo3yxa.
OHeprus TOILIMBA. Y eNbHAs TEIUIOTa CrOpaHus.

[Tpunnumnet padots! TemnoBbix Asurareneit KI1/] renoBoro asurarens. TemnaoBbie IBUraTeNu U 3a1iuTa
OKpY’KaroIIen Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIIEHUS SHEPTUHU B TEMJIOBBIX Mpoleccax. JJeMOHCTpaluu.

Habmonenne 6poynoBckoro asmkenus. Habmonenue nuddysun.

Habnronenue siBeHN cMauynBaHUs U KalMJUIAPHBIX siBiIeHni. Habmoenne TernioBoro pacpeHus
TeJL.

W3MeHeHue naBieHus ra3a pu n3MeHeHUH o0bEMa U HarpeBaHUU WK oxjaxkaeHuu. [1pasuna
U3MEPEHUs TEMIIEPATYPHI.

Buasl Termonepenaymu.
OxJa)x1eHue Npu COBEPLICHUH PabOTHI.

HarpeBanue npu coBepiieHr padoThl BHEITHUMHU cusiaMd. CpaBHEHHE TETNIOEMKOCTEH Pa3IMIHBIX
BELIECTB.

Habmronenue kureHus.
HaGnronenne mocTossHCTBA TEMITEpaTyphl NP TUIABJICHUU. MOIeNTH TeTIOBBIX JIBUT ATEJICH.

JlabopaTopHbIE pa0OTHI U OIBITHL

OTMBITEI IO 06Hapy>KeHmo HeﬁCTBHﬂ CHJI MOJICKYJIIPHOTI'O ITPUTAKCHUA. OMBITE IO BbIpaIUBAHHIO
KpHCTAJIJIOB HOBapeHHOﬁ COJIM UJIM CcaxXapa.



OMnBITHI 110 HAOJIIOICHUIO TEIIOBOTO PACIIMPEHUS T'a30B, )KUIAKOCTEH U TBEPABIX TEI.
Onpenenenue JaBJICHUS BO3AyXa B Oa/UIOHE IITIPHUIIA.

OnBITHL, AEMOHCTPUPYIOIINE 3aBHCUMOCTb JIaBIICHUS BO3/AyXa OT ero 00bEéMa U HarpeBaHusl WK
OXJIAXK/ICHHUS.

[TpoBepka rumnoTe3sl TMHEHHOH 3aBUCHMOCTH JIJIMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPHUYECKOI TpyOKe
OT TEMIIEpPATYyPBHIL.

Habuonenne n3MeHeHns BHYTPEHHEH S3HEPrUuM Tejla B pe3yibTaTe TEIUIonepeiadyu U padoThl BHEIIHUX
CHIL

HccnenoBanue SBJIEHUS TEMJIOOOMEHA ITPU CMEILIMBAHUU XOJIOAHOM U ropsiueil BOABI.

OHpGI[GJIeHI/Ie KOJIMYECCTBA TCIJIOTHI, ITOJTYYCHHOI' O BOI[OfI npu TEIMIOO0OMEHE C HarpCTbiM
MCTAJJIMYCCKUM MUITTMHIPOM.

Onpenenenne ynenbHON TEIIIOEMKOCTH BellecTa. Mcenenosanue npouecca UCIapeHus..

OnpeneneHne OTHOCUTENIBHON BIAXKHOCTH BO3yxa. OnpeaeneHnue yaeabHON TEIIOTHI IUIABJICHUS JIb/Ia.

BﬂeKTpl/l‘leCKl/le U MAarHUTHBIC AABJICHUS.

DnekTpu3anus Tei. JBa poaa seKTpUuuecKuXx 3apsinoB. BzaumMoeiicTBue 3apsKeHHBIX Tel. 3aKOH
KynoHa (3aBUCUMOCTh CHIIBI B3aUMOJIEH CTBHS 3apsHDKEHHBIX TE OT BEJIMUYHMHBI 3apsII0B U PACCTOSHUS
MEXy TeJIaMu).

Onekrpudeckoe noie. HanpspkEHHOCTD 3neKkTprudeckoro nouist. [IpuHuun cynepno3uiuu
ANEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu anekTpuyeckux 3apsa0B. DiIeMeHTapHbIN a1ekTpuueckuil 3apsa. CtpoeHne aToMa.
ITpoBOHUKY U AMDIEKTPUKH. 3aKOH COXPAaHEHHS 3JIEKTPUUECKOro 3apsia.

DNEeKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS SJIEKTPUUECKOTO TOKA. VICTOYHUKH MOCTOSTHHOT'O TOKA.
JleficTBUS 3JIEKTPHUUECKOr0 TOKA (TEMIOBOE, XUMUYE€CKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B
JKUJIKOCTSX U ra3ax.

OnekTpuyeckas nenb. Cuia Toka. DIeKTpuyeckoe HanpspkeHue. COnpoTUBIEHU € TPOBOJHUKA.
VYaensHOE conpoTUBIIEHHE BemecTBa. 3akoH OMa [t yyactka nenu. [locnenoBarensHoe u
MapajuieIbHOE COETMHEHUE TPOBOIHUKOB.

Pa6oTa 1 MOIIHOCTb 3JIEKTPUUECKOro ToKa. 3akoH Jlxkoyinsa-Jlenna. DnexkTpuueckue uenu u
NOTpeOUTENHN ANEKTPUUECKOM FHEpruu B ObITY. KopoTKkoe 3aMblkaHueE.

[TocrosiHHbIE MarHUTHI. B3anMoaeiicTBHEe MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJjie. MarautHoe nose
3eMJIM U ero 3HaueHue JUIA xKU3HU Ha 3emuie. OnbIT DpcTeaa. MarHuTHOE MOJIe 3JIEKTPUYECKOr0 TOKA.
[IpuMeHeHu e AEKTPOMArHUTOB B TEXHUKE. J[efCTBUE MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb TOCTOSTHHOTO TOKa. Vcroap30BaHue 3JIEKTPOJBUTATENICH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.



Onbitel Papanes. SABnenne snexTpomMaruutHol nHAYKIuH. [1paBuno Jlenma. DnekTporeneparop.
CriocoObl OJTy4eHHSI DIIEKTPUUECKON IHEPTUH. DIEKTPOCTAHIINN Ha BO30OHOBIIIEMBIX HCTOYHUKAX
SHEPTHUH.

JeMoHcTpanuu. JIeKTpu3aius Tej.

JIBa pona 3JIEKTpUUYECKUX 3apsAI0B U B3aMMOJIEMCTBUE 3aPSyKEHHBIX TEJI. Y CTPOMCTBO U JEHCTBUE
AIEKTPOCKOIA.

DJIeKTpOoCTaTHYeCKast MHYKITHSI.

3aK0H COXpaHEHHS JIEKTPUYECKHUX 3apsaa0B. [[pOBOJHUKH U JTUIIEKTPUKH.

MopnenupoBaHu€e CUIIOBBIX JIMHUN AIEKTPUUECKOrO MOJs. ICTOYHHUKHY ITOCTOSIHHOTO TOKA.
JleficTBUSI 37IEKTPUYECKOro TOKA. DIEKTPUUECKUIN TOK B JKUAKOCTU. I” a30BbIH pa3psa.
N3mepeHune cuiibl TOKa aMIepMeTpOM.

N3mepeHne 3neKTpUUecKOro HanpsH»KeHUsl BOJIbTMETPOM. Peoctat n MarasuH CONpPOTUBIICHUI.
BzanmopeicTBrEe MOCTOSHHBIX MAarHUTOB.

MO,Z[CJIHpOBaHI/Ie HCEBO3MOXHOCTH pa3ACICHUA ITOJIFOCOB MarouTa. MO,Z[CHHpOBaHI/IC MarHuTHBIX ITOJIEH
IIOCTOAHHBIX MAarHuTOB.

OnbIT Dpcrena.

MarsauTtHo€ 1oJie TOKa. DJIeKTPOMarHur.

JlelicTBre MarHUTHOTO MOJIs1 HA IPOBOAHMK C TOKOM. DJIEKTPOJBUTATENb IIOCTOSHHOIO TOKA.
HccnenoBanue SBJIEHUS 3JIEKTPOMarHUTHON HHyKuuu. Onbitel dapanes.

3aBUCHMOCTb HANpaBICHUS WHIYKIIMOHHOIO TOKa OT yCIIOBUI ero
BO3HUKHOBEHMS. DJIEKTPOTr€HEepaTop NOCTOSHHOIO TOKA.

JlabopaTopHbIe paOOTHI U OIBITEL

OnBbITHI 110 HAOIIOACHUIO JEKTPU3ALNY TeT UHAYKIIMEH U IPU CONPUKOCHOBEHUH. VccnenoBanue
JNEHCTBUSI AJICKTPUYECKOT O MOJISl Ha MPOBOAHUKY M NUANIEKTpUKU. COOpKa U mpoBepKa padoThI
AIIEKTPUY ECKOHU IETIH MTOCTOSIHHOT O TOKA.

W3mepenre u peryIupoBaHue CHIIbI TOKa. FI3MepeHue u peryanpoBaHue HApPsKEHHSL.

HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKa, HIYIIEro gyepe3 pe3rcTop, OT COMPOTHBIICHUS
pPE3UCTOpa U HANIPSDKEHUS Ha PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD JJICKTPUYICCKOI'0 COMPOTUBJICHUA TPOBOAHUKA OT €TI0 AJINHBIL,
miomaau momepeyHoro CCUYCHUA 1 MaTepuaiia.

ITpoBepka nmpaBuia CI0KEHUS HANPSKEHUI TP MTOCIEA0BATEIBHOM COCIMHEHUH JBYX PE3UCTOPOB.

[TpoBepka mpaBuIa A1l CHIIBI TOKA ITPY ITapauIeIbHOM COEIMHEHHH pe3ucTopoB. OnpeneneHne padboTsl
AIIEKTPUYECKOT O TOKa, HIYUIETO 4yepe3 pe3ucTop. Omnpenenenue MOIIHOCTH



QJICKTPUUICCKOI'O TOKA, BBIJICIIEMOI Ha pe3uCTOpC. HccaenoBanue 3aBUCHUMOCTH CHJIBI
TOKa, HAyUIETO 4ycpe3 JIaMIIOUKY,

oT HanpsbkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarHUTHOT O B3aUMO/1€MCTBUS TOCTOSIHHBIX MArHUTOB.

M3ydeHne MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPU UX 00BEAMHEHUU U Pa3JICICHUN.
HccnenoBanne ASHCTBHS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTb CHUJIbI BSaHMOHeﬁCTBHH KaTylIKy ¢ TOKOM U MaroiuTa OT
CHJIbI TOKA W HAIIpaBJICHU TOKA B KaTYIIKC.

N3yuenue nelicTBUs MarHUTHOTO 11OJIs1 HA IPOBOAHUK ¢ TOKOM. KoHCTpynpoBaHue U u3yueHue padoTsl
IEKTPOABUTATEIIA.

N3mepenne KIIJI asekTpoaBUraTeIbHON yCTAHOBKH.

OMBITE IO HUCCICOOBAaHUIO ABJICHUSA BHCKT'pOMaFHI/ITHOfI WHAYKIWUHA: UCCIICAOBAHUC N3MEHEHUH
SHAYCHUA U HAIIPABJICHUA HHAYKIIMOHHOI'O TOKA.

Coaep:xanune o0yueHusi B 9 kiacce.
MexanuvecKkue siBJICHHS.

Mexannueckoe qBukeHrne. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBHXKeHUs. PaBHOMEpHOE NpsIMOJIMHENHOE IBHKeHUE. HepaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHUE.
Cpennsisi 1 MTHOBEHHAsi CKOPOCTb TeJla IIPU HEPaBHOMEPHOM JIBHXKEHUH.

VYckopenue. PaBHoyckopeHHOe nipsiMosinHeriHoe ABrkeHue. CBobonHoe najgenue. OnwiTel ["anumnes.

PaBHOMepHOE NBUXKEHME 11O OKPYKHOCTHU. Ilepron n yactota obpauienus. JIunelinas u yriosas
CKOpoCTH. L{eHTpoCcTpeMUTENBHOE YCKOPEHHUE.

Ilepseriii 3axoH HeroToHa. BrOopoii 3akoH Herotona. Tperuii 3akon HerotoHa. [IpuHiun cyneprno3unuu
CHIL

Cwita ynpyrocru. 3akoH ['yka. Crila TpeHusi: cuila TpeHHsI CKOJIBKEHUS, CUJla TPEHUS IIOKOs, APYTHE
BU/IbI TPEHUS.

Cuna TSDKeCTH B 3aKOH BCEMHUPHOTI'O TATOTCHUA. YCKOpeHI/Ie CBO60)IHOFO ImaacHus. I[BI/I)KGHI/IC IIJIaHET
Bokpyr Connua. [lepBast kocmuyeckas ckopocTb. HeBecoMOCTh U Eperpy3Ku.

PaBHOBecue marepuanbHoOil ToOuku. AOCOIIOTHO TBEpIOE Tesno. PaBHOBecHe TBEPIOTo Tena ¢
3aKpEIIEHHON OChIO BpaleHusl. MoMeHT culibl. LleHTp TsxecTu.

Nmnynec tena. M3mMenenne nmnyisca. Umnynsc criibl. 3aKOH COXpaHEHHUs UMITyJIbca. PeakTnuBHOE
JBUJKEHUE.

Mexanuueckasi pabota 1 MOITHOCTh. PaboTa cui TsKecTu, ynpyroctu, TpeHus. CBsi3b SHEPruu U
paboTsl. [ToTeHIanbHas SHEPrus Tena, MOAHATOrO Ha/l TOBEPXHOCTHIO 3eMud. [loTeHnanpHas



SHeprus cxxaTou mpyxunbl. Kunetnueckas sHeprusi. Teopema 0o KHHETUYECKOM SHEPrun. 3aKoH
COXpaHEHUSI MEXaHUYECKON SHEPruu.

JleMoHCcTpaluu.

HalroaeHre MeXaHu4eCKoro JIBH)KCHHUSI Tella OTHOCUTEIIbHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHUE MMyTEeH U TPACKTOPUH ABUKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBLHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpOCTH U YCKOPEHUS IPSAMOJIMHENHOrO ABMKEHUS. VcciienoBaHne Npu3HaKkoB
PaBHOYCKOPEHHOT O IBUKECHUSL.

Halmonenue nBr>XeHUs Tesla Mo OKPYKHOCTH.

Halmonenne MexaHuuecKUX SBICHUM, TPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCHTENbHO KaOuHeTa (QU3HKU.

3aBUCHMOCTb YCKOPEHUS TeJla OT Macchl Tea U AeWCTBYIOLIEH Ha Hero cuiibl. Haburonenue paBeHcTBa
CHJI IIPU B3aUMOJICH CTBUHM TEIL.

H3meHenne Beca Tema Ipru YCKOPCHHOM JIBUXXCHUH. Hepe):[aqa HMITYJIbCa IMPpH B3aI/IMOI[€I\/'ICTBI/H/I TCII.

[Ipeobpa3zoBaHus SHEPTHH MPU B3aUMOACHCTBUH Tesl. COXpaHEHHE UMITYJIbCA ITPH HEYIIPYTOM
B3aWMOJIEV CTBUU.

CoxpaHeHre UMIyJibca Py a0COTIOTHO YIIPYroM B3auMojielictBuu. HaOmro ieHre peak THBHOTO
JBUKEHUS.

CoxpaHeHHne MEXaHUYeCKOW SHEPTUU MPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW PHEPTUHU MPpH JABUKEHUH Telsla oA J1elcTBHeM NpyKkuHbl. JIabopaTopHble

pabOTHI U OIBITHL.

KoHcTpynpoBaHue TpakTa Il pa3roHa M JaJIbHEHIIEro pABHOMEPHOIO IBUKCHHUS IIAPUKa UITH
TEJIEKKHU.

Omnpenenenne cpegHed CKOPOCTU CKOJIbXKEHHS OpycKa UM JBUKEHUS IapuKa 110 HAKJIOHHOM
IIJIOCKOCTH.

Ornpenenenre yCKOpPEHHs Tella MPH PaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKJIOHHOM TUIOCKOCTH.
HccenenoBanue 3aBUCMMOCTH IIYTM OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBH)KEHUU 0e3
Ha4yaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: eCu MpU PAaBHOYCKOPEHHOM JABMKEHUHU 0€3 HAaYaIbHOW CKOPOCTH ITYyTH OTHOCSATCS
KakK psiJl HEYETHBIX YHCEN, TO COOTBETCTBYIOILME MPOMEKYTKH BPEMEHHU OJIMHAKOBbI.

I/ICCJ'ICIIOBaHI/IC 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBXKCHUA OT CUJIbI HOPMAJIbHOT'O JaBJICHUA.
Omnpenenenre kKodHPUITUEHTA TPEHUSI CKOJILKECHUS.

Omnpenenenne )XECTKOCTH IPYKUHBL.

Onpe):[eneHI/Ie pa6OTBI CHJIbI TPCHUA ITPU PABHOMCPHOM JIBHUIKCHHUH TCJIa 110 FOpHSOHTaHBHOﬁ
MMOBCPXHOCTH.



Omnpezenenne pabOTHI CUIIBI YITPYTOCTH MPH MOAbEME IPy3a C UCIOJIb30BAHHEM HEMOIBUKHOIO U
MOIBWKHOTO OJIOKOB.

M3ydeHue 3aKk0Ha COXpaHEHUS YHEPTUU.

MexannuyeckKue KoJ1e0aHud M BOJIHBI.

KonebatensHoe aBrkeHre. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUI: IEPUO, YaCTOTa, aMILIUTY/IA.
Marematuueckuil U NpyXKUHHBIA MasiTHUKU. [IpeBpalieHne s3Hepruu npu KojiedaTeabHOM ABHKEHHUH.

3aryxatomue kKonedanus. BeinyxaeHHble kosebanus. Pesonanc. Mexanuueckue BoHbl. CBolicTBa
MeXaHW4YecKuX BOJH. [IpononbHbIe M monepeyuHble BOIHBL. [[IMHA BOJIHBI U CKOPOCTH €€
pacripocTpaHeHusl. MexaHuuecKue BOJIHBI B TBEPAOM Telle, CEHCMUYECKUE BOJHBI.

3Byk. ' pomMkocTh 3ByKa 1 BbicoTa ToHA. OTpaxeHue 3Byka. MH(pa3Byk u ynpTpa3Byk. JleMOHCTpaluy.

Habumonenue konebaHuii Tes1 o AEHCTBUEM CHJIBI TSDKECTU M CUJIbl ynpyroctu. Habmonenue
KoJieOaHUM rpy3a Ha HUTU U Ha IPY>KUHE.

HaburoneHne BoIHYKIEHHBIX KoJIeOaHul U pe3oHaHca. PacripocTpaHeHne IpoaobHbIX U MONEPEUHbIX
BOJIH (Ha mozenu). HabmoieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

Axyctuueckuii pesonanc. JlabopaTopHbie paOOThI U OMBITHL.

OrnpenesieHre 4acTOThI M ITepHUoia KoieOaHUi MaTeMaTHYECKOro MasiTHUKA. OnpeeieHre 4acTOThl U
nepuoja KoneOaHuii MPy>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TeproJia KoJeOaHUH MOBEIIEHHOI0 K HUTH TPy3a OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MTepHoa KoJieOaHHM MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a.

ITpoBepka HE3aBUCUMOCTH IIepHUOAa KojaeOaHul rpy3a, MOABEIIEHHOI0 K HUTH, OT Macchl Ipy3a. OIbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD NEPHOJ1a KOJIEOaHUM MPYKUHHOI'O MasTHUKA OT MacChl Ipy3a U
KECTKOCTH NPYKUHBIL.

N3mepenne yckopeHus: CBOOOIHOTO Ma eHUsl.

JIEKTPOMATHUTHOE 0JI€ U 3J1eKTPOMATHUTHBIC BOJIHBI.
DIIEKTPOMarHuTHOE N0JIE. DJIEKTPOMAarHuTHbIE BOIHBI. CBOMCTBA

BJ'IGKTpOMaFHI/ITHI)IX BOJIH. ]_L[Kana SHGKTpOMaFHI/ITHBIX BOJIH. HCHOJ’ILSOB&HI/IC SHGKTPOMaFHHTHI)IX
BOJIH JJISI COTOBOU CBS3H.

DnekTpoMarHuTHas npupoza csera. CKopocTh cBeta. BosiHOBbIE cBOMCTBA cBeTa. JleMOHCTpalluH.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH. BOJIHOBBIE CBOMCTBA CBETA.

JlaGopaTopHble paOOTHI ¥ ONBITHI.

N3yyeHne CBONCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TeIe(oHa.



CBeTOBbBIC AIBJICHUS.

JlyueBast monensb cBera. Mctounuku csera. [IpsmoiinHeliHoe pacnpocTpaHEeHUEe CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cseta. [Lnockoe 3epkaiio. 3aKOH OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH npejaomiieHus cera. [loaHoe BHYTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHUE MOJTHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox mydedt B mmH3e. OnTHueckas cuctema oroanmnapaTa, MUKpOCKOIa U Teseckona. ['1a3 kak
ONTHYECKAs CUCTEMA. BIM30pyKOCTh U JaNbHO30PKOCTb.

Paznoxenue 6enoro ceera B cniekTp. OnbiTel HetoToHA. Cr10KEHNE CIEKTpabHbIX 1IBETOB. [lucnepcus
CBETA.

JleMoHCTpalIMH.

IIpsmonmHelHOe pacnpocTpaHeHue cBeta. OTpakeHUE CBETA.

[Tonyuenue n3o0pakeHuil B IJIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epkaiax. [Ipenomienue cera.
OnTHU4YecKU CBETOBO.

Xon nydeii B coOuparonieit imn3ze. XoJ Tydeil B paccenBaromiei JuH3e.
[TonyueHue n300pakeHUH ¢ MTOMOIIBIO JINH3.

[Tpunnun aeictBus QoToamnmnapara, MUKpOCKoOIa U Teneckona. Mosenb riasa.
Pasnoxenue 0enoro cBera B CIEKTP.

[Tonyuenue Oenoro cBeTa NpH CIOKEHUHU CBETa pa3HBIX IIBETOB. JIabopaTopHbIe pabOThI U OMBITHL

HccnenoBanue 3aBUCUMOCTH yIjla OTPayKEHUS CBETOBOIO JIy4a OT yrua naaeHus. M3yuenue
XapaKTEPUCTUK N300 paXkeHUs MPEAMETA B IUIOCKOM 3epKaie. MccnenoBanue 3aBUCUMOCTH yTIJia
IIPEJIOMJIEHHS CBETOBOIO JIyya OT yrJjia MaJieHUs] Ha TPAHULIE «BO31YX-CTEKIION.

[Tonyuenune n300pakeHU ¢ MOMOIIBI0 COOMPAIOIIEH JIMH3BI.

Omnpenenenne POKyCHOTO PaCCTOSIHHS M ONTUYECKOM CHIIbI coOMparomeit TMH3bl. OMbITHI 110
pa3noxeHuo 0eI0ro CBeTa B CIIEKTP.

OTMBITE IO BOCHPHUATUIO IBETA NPCAMETOB IIPU UX H3,6J'IIOI[€HI/II/I 4Cpe3 IBCTOBLIC (1)I/IJ'IBTpBI.

KBaHnToOBbBIC IBJICHHUA.

Omnsitel Pe3epdopna u mnanerapuas monenb aroma. Moaens atoma bopa. Vcmyckanue u moryiomeHue
ceeTa aToMOM. KBaHThI. JInHENYaThIe CLIEKTPBI.

PagnoaktuBHOCTB. Anba-, 0eTa- u raMMma-usinydenus. CTpoeHue aToMHoro sapa. HykinoHHas Mmosens
atomMHoOro siapa. M3oronsl. PagnoaktuBHbie npeBpaiuenus. llepuoa nomypacnaga aTOMHBIX siAEp.



SInepHbie peakiuu. 3aKOHbI COXpPaHEHUS 3apsIOBOTO U MaCCOBOI0 YHCEI. DHEPrusl CBSI3U aTOMHBIX
snep. CBsA3b Maccel U dHepruu. Peakunu cuntesa u genenus saep. Mcrounnku sHeprum ConHua u
3BE3I.

SnepHas sHepreTuka. JlelcTBUS paJiOaKTUBHBIX U3IYYEHUN HA KUBBIE OPraHU3MBbI.

JleMoHCTpalnu.

CriexTpsl u3ityueHus u noruomeHus. CekTpel pa3InyHbIX ra30B.
CrnexTp Bogopoaa.
Habmonenue TpekoB B kamepe Bunbcona. Paborta cuérdrika MOHU3UPYIOMKX U3Ty4EHUH.

Perucrpanus nsnydeHus NpupoIHbIX MUHEPAJIOB U IPOAYKTOB. JIabopaTopHble pabOThl U ONbITHL.

HaOmroieHne CIUIOMHBIX U IMHEHYaThIX CHEKTPOB U3iydeHus. VcciaenoBanue TpeKoB: U3MepeHue
SHEPIrUM YaCTULbI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).

W3mepenHne pairnoakTUBHOTO (OHA.

IToBTOpHTEIBbHO-00001IAK0 IIMIT MOAY 1.

[ToBTOpUTENHHO-0000 A0 MOAYTIH MPEAHA3HAYEH /ISl CUCTEMAaTH3AINH U 00 00IICHHSI
MIPEIMETHOI'0 COIEPKAHUSI U ONBITA IEATEILHOCTH, IPUOOPETEHHOT O TPU U3YUEHHH BCETO Kypca
bu3MKH, a TaKKe I TOATOTOBKHA K OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMeHY M0 (GU3UKE IS
00yJaronmXxcs, BEIOPABIINX 3TOT YIEOHBIH MPEIMET.

IIpu u3ydeHnH JaHHOTO MOIYJIS PEAM3YIOTCSA M CUCTEMATU3UPYIOTCS BUIBI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeuYnBaeTCs JOCTHKEHUE IPEMETHBIX U METAPEAMETHBIX IIJIAHUPYEMBIX PE3YJILTATOB
o0yueHus1, pOpMUPYETCSI €CTECTBEHHO-HAy4YHasl TPaAMOTHOCTh: OCBOEHHE HAY4YHbBIX METOI0B
UCCIIEZIOBAHHUS ABJIEHUI NPUPOABI U TEXHUKH, OBJIAZICHUE YMEHUAMHU OOBSACHATh (GU3NUECKHE SIBICHUS,
IPUMEHSA

IIOJIy4ECHHBIE 3HAHUS, PELIaTh 3aJa4H, B TOM YUCJIE KAUECTBEHHBIEC U SKCIIEPUMEHTAJIBHBIE.
[TpyHIMIINAIBHO NEATEIbHOCTHBIA XapaKTep JAHHOTO MOAYJIS PeaM3yeTcs 3a CUET TOro, 4TO
00yyaroecs BBITOIHAIOT 3a/1aHus, B KOTOPbIX UM IIpeIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI PaCllO3HABATh M HAYYHO OOBSICHATH (PU3NUYECKUE SBJICHUS B
OKpYXaloIIel MPUPOIe ¥ MOBCETHEBHOM KU3HMU;

HCIOJIb30BATh HAYUYHBIC METOAbLI UCCICAOBAHUSA (1)I/ISI/I‘~ICCKI/IX HBHGHHﬁ, B TOM YHCJIC IJIA IIPOBCPKU
THUIIOTE3 U IMMOJYUCHHUSA TCOPECTUUCCKUX BBIBOA OB

00BACHITD HAaY4YHBIC OCHOBBI Hanboliee BaKHBIX I[OCTI/I)KeHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOI‘I/If/i, Hanpumep,
MPAKTUYCCKOTI'O MCIOJIB30BaHU PA3JIMYHBIX UCTOYHUKOB DHEPIru Ha OCHOBC 3aKOHA NPEBPAIICHUA U
COXpaHCHUA BCEX U3BCCTHBIX BUAOB OHCPIUH.



Kaxnas u3 TeM 1aHHOTO MOAYJISI BKIIFOYAET IKCIEPUMEHTAIbHOE UCCIIeI0BaHNE 0000IIAt0IIero
xapakTepa. Moyib 3aBepIIaeTcs POBEASHUEM TUarHOCTUIECKOM U OLIEHOYHOU paboTHI 32 KypC
OCHOBHOT'0 001IeT0 00pa30oBaHMs.

2.J1nanupyemsblie pe3yJbTaThl 0OCBOCHUs Y4eOHOI0 npeamera. IMYHOCTHBIE pe3yabTaThl

B pesynbraTe n3yueHus GU3UKH HA yPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus y o0ydaromerocs OyayT
cOpMUPOBAHBI CIENYIOUINE TNYHOCTHBIC PE3YIbTATHl B YACTH:

l) NaTPUOTHYCCKOI'O BOCIIMTAHNA .

IPOSIBJIEHHE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NYECKOI HAayKH;
LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSAM POCCUMCKUX YUEHBIX-(PU3HUKOB;

2 T'PaXJaHCKOI'O M1 AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA !

TOTOBHOCTb K AKTUBHOMY Yy4aCTHIO B O6CY)K,H€HI/II/I 06LL[€CTB€HHO—3H3.‘-II/IMBIX U OTUYECCKUX HpO6JI€M,
CBA3aHHBIX C NPAKTUYCCKHUM NPUMCHCHHUEM HOCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,

OCO3HAHHUC BAXKHOCTH MOPAJIbHO-3THYCCKUX IPUHIUIIOB B ACATCIIbHOCTH y‘IéHOFO; 3) 9CTECTUYCCKOI'O

BOCIIMTAHUA.

BOCIIPUSATHE 3CTETHUECKUX KauecTB PU3NUECKON HaAyKH: €€ rapMOHUYHOI0 OCTPOEHUS], CTPOrOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) NEHHOCTU HAVIHOr0 NO3HAHUSL:

OCO3HAHUE IIEHHOCTH (U3NYECKON HaAyKHU KaK MOIIHOTO MHCTPYMEHTa O3HAHUS MUpa, OCHOBBI
pa3BUTHS TEXHOJIOTUH, BaXKHEMIIEH COCTABIIAIOIIEH KYJIbTYPBI;

pa3BUTHE HAYYHOM JII0003HATEIBHOCTH, MHTEPECa K UCCIIE0BATENbCKOM 1eSITETbHOCTH; J)
(hOpPMUPOBAHUS KYJIETYPBI 3T0POBbS K SMOIIMOHAIBHOTO 0JIarOMOIYIHSI:

OCO3HaHHUEC ICHHOCTHU 0e30macHoro 06pa3a JKU3HHU B COBPEMCHHOM TCXHOJIOTHYCCKOM MUPC, BAXKHOCTU
IMpaBUJI 0e30macHoOro IMMOBCJICHUS HA TPAHCIIOPTEC, HA JOpOrax, € 3JICKTPUICCKUM U TCIIJIOBLIM
O60pyI[0BaHI/IeM B TOMAIlIHHUX YCJIOBHAX;

c(OpMUPOBAHHOCTb HaBbIKA pe(IIeKCcHH, IPU3HAHKUE CBOErO IpaBa Ha OIIMOKY U TaKOI'o K€ IpaBa y

JAPpyroro 4€jI0BCKa,

6) TPYAOBOIO BOCITUTAHUS:

1) AKTUBHOE yyacTUe B PENICHUH NPaKTUYECKHUX 3a/]1a4 (B paMKax ceMbU, 00pa3oBaTeIbHON

OpraHu3alliy, HACEICHHOTO IMMyHKTa, POJHOrO Kpasi) TEXHOJIOTMUECKON U COLMATTbHOM
HaInpaBJIEHHOCTH, TPEOYIOIMIMX B TOM YUCIe U (PU3NIECKUX 3HAHUIA,

MHTEpEC K MPAaKTUYECKOMY U3YUEHUIO NMPOodeccuii, CBA3aHHBIX ¢ PU3UKOM; §) 3KOIOrHYECKOro

BOCIIMTAHUA.



OpHuCHTal KA Ha IPUMCHCHUC (i)I/I3I/I‘I€CKI/IX 3HAHUU IJi1 pCUICHUA 3a1a4 B obnactu Opr>KaIOHICﬁ CpCabl,
IJIAaHUPOBAHHA MOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCJ'IGI[CTBI/Iﬁ pIRIb:| Oprncanmeﬁ CpCabI;

OCO3HAHUE TI00aTBHOr0 XapakTepa SKOJIOrHUeCKUX MpoOieM U MyTel UX pelieHus; 9) amanranuu K

M3MEHSIOIMMCS YCIIOBUSIM COLIMAIbHON M IPUPOAHON CpPEIblL:

nOTPEOHOCTH BO B3aMMOCHCTBUH TTPH BHITIOTHEHUH HCCIEIOBAHUHN U MPOCKTOB (PH3UIECKON
HaIPaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHNUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUIECKYIO NeATeIbHOCTh; TOTPEOHOCTh B
(dbopMUPOBAaHUY HOBBIX 3HAHUU, B TOM YHCIe GOPMYITHPOBATE HICH, TIOHATHUS, TUIIOTE3bI O PU3NIECKUX
00BEKTaxX U SIBJICHUAX;

OCO3HaHHUE 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH (PU3MKHU; TIIAHUPOBAHNE
CBOETO pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUII;

CTPEMJIEHHE aHAIN3UPOBATh U BBIABISATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U SKOHOMMKH, B TOM YU CIIE
C UCII0JIb30BaHUEM (PU3MUECKUX 3HAHUM;

OLIEHKA CBOMX JEHCTBUM C yuéTOM BJIMSHUS HA OKPYKAIOILYIO CPEY, BO3MOXKHBIX IJI00aIbHBIX
HOCJEACTBUN.

MeTanpeameTHble pe3y/bTaThl

B pe3ynbTaTe n3ydenust GU3NKU Ha yPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUs y 00 ydaromierocs: OyayT
Cq)OpMI/IpOBaHBI MCTANpPCAMETHBIC PE3YJIbTATHI, BKIIOYAOINEC ITO3HABATCIIbHBIC YHUBEPCAJIbHEIC
y‘le6HBIe ﬂeﬁCTBHﬂ, KOMMYHHUKATHBHBIC YHUBCPCAJIbHBIC yqe6HLIe )]eflCTBHSI, PEryYJIATUBHBIC
YHHUBEpcaJbHbIE y4eOHbIE 1eHCTBUS.

OBJaieHUE VHUBEPCAIbHBIMI VUEOHBIMHY MTO3HABATEILHBIMA ACHCTBUAMU: 1) 0a30BbIE JIOTUYECKHE
NCHCTBUSA:

BBIABJIATD U XapPAKTCPHU30BaAThb CYIIICCTBCHHBIC IIPU3HAKHU 00BEKTOB (ﬂBHCHHﬁ); YCTaHaBJIMBATb
CYHICCTBCHHLIIZ IMPpU3HAK KJ'IaCCI/I(bI/IKaL[I/II/I, OCHOBaHM:A JJIA 0606HICHI/I$I U CPAaBHCHMUA,

BBIABJIAATH 3aKOHOMCEPHOCTHU U ITPOTUBOPCUUA B paCCMATPUBACMBIX (baKTaX, JaHHBIX U Ha6J'IIOI[eHI/I$I X,
OTHOCAIINXCA K (bl/ISI/I‘leCKI/IM SABJICHUSAM,

BBIABJIATH NPUYXMHHO-CIICACTBCHHBIC CBA3H ITPH U3YYCHUU (1)I/ISI/I‘IGCKI/IX SIBJICHUI N IIponecccoB,
IMPOBOJAUTD BbIBOJBI C UCIT0JIb30BAHUECM ACAYKTHUBHLIX U HHAYKTHUBHBIX yMOSElKJIIO‘ICHPIfI, BBIABUI'aTb
THIIOTE3bI O B3aMMOCBA34X (bI/ISI/I‘-ICCKI/IX BCIIMYHH,

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 penieHus yaeOHoi Gpu3ndeckoii 3agaun (CpaBHEHHE HECKOIBKUX
BapHAHTOB PEIICHMUs], BHIOOP HanboJee MOAXOASIIEro ¢ y4ETOM CaMOCTOSTENILHO BBIAEIEHHBIX
KPUTEPHEB).

2) 0a30BBIE HCCIEN0BATENLCKIE NEHCTBUS:




UCII0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT [TO3HAHMSL; IPOBOJUTH 110
CaMOCTOSITEJILHO COCTABJIIEHHOMY IUIAHY OIBIT, HECIOXKHBIN (PU3NUECKHUI SKCIIEPUMEHT, HEOOJIbII0E
UCCIIeI0BAHNE (PU3HUECKOT O SBIICHMS,;

OLCHHMBATb HA IPUMCHUMOCTb U TOCTOBCPHOCTD I/IH(I)OpMaI_II/IIO, IMOJIYYCHHYIO B X04€ UCCICAOBAHUA U
SKCIICPUMECHTA,

CaMoCTOSTENHFHO (hOpMyIHPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
OIIBITA, UCCIICIOBAHHS,

IIPOrHO3MPOBATh BO3MOXKHOE JlaJIbHENIIIEE pa3BUTHE (PU3NUECKUX ITPOLIECCOB,

a TaKXKe BBIIBUTATh PEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSAX M KOHTEKCTaX. 3) paborta ¢

nHbOpPMaITAEN:

IPUMEHSATH Pa3JIMYHbIE METO/Ibl, THCTPYMEHTHI U 3aIPOCHI IIPU MTOUCKE U 0TOOpe UH(OpMALUU U
JAaHHBIX C Y4ETOM IPEJIOAKEHHONW yueOHOH (pU3nYecKoi 3a1auu;

aHaJIU3UpPOBaTh, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH NH(POPMALIHMIO Pa3IMUHbIX BUJOB U
dbopM npeACTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATH ONTUMAJbHYIO (DOpPMY IpeACcTaBiIeHUs HH(GOPMALUU U UILUTIOCTPUPOBATh
pelaemMble 3aJJa4l HECI0XKHBIMU CXEMaMHU, IMarpaMMaMiy, MHOU TpaduKoil 1 UX KOMOUMHAIUSAMHU.

OBJajieHHEe YHUBEPCAILHLIMU y4eOHBIMH KOMMYHHUKATHBHBIMY AeficTBUSIME: 1) oOIieHuE:

B X07I¢ 00CYXIeHHs Y4eOHOT 0 MaTepuasa, pe3yIbTaToB JabopaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 11O CYIICCTBY O6CY)KI[aeMOI71 TEMBI U BBICKA3bIBATh UCHU, HAICJICHHBIC HA PCIICHUEC 3a1a4Yi U
noJiiepyKaHue OJ1aroKeaaTebHOCTH O0IIECHMS,

COITOCTaBIIATh CBOU CYXKJICHUS C CY’)KICHHSIMH JPYTUX YIYACTHUKOB JUajiora, OOHAPYKUBATh pa3inune U
CXOJICTBO MO3UIINI;

BbIpaKaTb CBOXO TOUKY 3pCHUS B YCTHBIX U TUCbMCHHBIX TCKCTAX; HY6J'II/I‘IHO NpCACTAaBIIATh PE3YyJIbTAThI
BBIIIOJJHCHHOI'O (bl/ISI/ILICCKOFO OIIBITa (SKCHepI/IMeHTa, HCCIICIOBaHUs, HpOGKTa).

2) COBMCCTHAA JCATCIbHOCTD (COTDVHHI/I‘IGCTBO)Z

MOHUMATh M UCIIOJIb30BATh MIPEUMYIIECTBA KOMAaHIHON ¥ MHAUBHUAYAIbHONW paOOThI IPH PEILICHUN
KOHKPETHOH (pU3NUECKON MPOOIEMBI;

MPUHUMATH IIEJT COBMECTHOM JIEATEIBHOCTH, OPTraHN30BBIBATH ACHCTBHS 11O €€ TOCTHKECHUIO:
pacmpenesnsTh Poiu, 00CYKIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHON pabOThI, 00001IaTh MHEHUS
HECKOJIbKHX YEJIOBEK;

BBITIOJIHATH CBOIO 4YaCTb pa60T51, A0CTHUTrasA Ka4C€CTBCHHOI'O pE€3yJjibTaTa 110 CBOEMY HAIIPaBJICHUIO U
KOOpAWHUPYS CBOU ,Z[CI\/JICTBI/ISI C ApYIrvuMHU 4JICHAMHU KOMAH/BI,

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa B OO MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIIBHO
cOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

OBHa}IeHI/Ie YHHUBCPCAJIbHBIMHU V‘IG6HBIMI/I PEryJIATUBHBIMAU ﬂeﬁCTBHHMHZ 1) CaMOOpIraHm3almsi:




BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUAX, TPEOYIOIIMX JJIsl PEIICHUs] (PU3UYECKUX
3HAHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AaX IPUHIATHUS PElIeHUN (MHAUBUIyaIbHOE, TPUHATUE PEILICHUS
B IpyIINeE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIFHO COCTABIIATH aJTOPUTM pellieHHs PU3NUEeCKON 3aaun WK T1JIaHa UCCIeIOBAHUS C
y4E€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH MpeIaraeMble
BApUAHTBI PELICHHUI;

IPOBOJUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 32 peIieHHe. 2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY CUTYAaIllMU U Npeiarath MiaH €€ N3MEHEHUs;

OOBSCHATH NPUYMHBI JOCTHKEHUS (HEIOCTHKEHMSI) PE3yJIbTaTOB e TENbHOCTH, JaBaTh OL[EHKY
IpUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD (B TOM YMCJIE B XOJI BBIIOJHEHUS (PU3NUECKOIO UCCIIEJOBAHUS
VI IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, U3MEHUBILIUXCSA CUTYallUi, YCTAHOBJIEHHBIX OINOOK,
BO3HHKIIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUAM. 3) SMOUMOHAJIbHBIA WHTEJICKT:

CTaBUTb ce05l HA MECTO JPYIoro YeJIOBEKa B XOJI€ CIIOpa WM JUCKYCCUU HA HAyYHYIO TEMY, IOHUMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro.

4) [IPUHATHE ce0s U APYTUX:

IpHU3HaBaTh CBOE MPABO HA OMIMOKY MpU pelieHNH PU3NYECKUX 3a/1a4 WM B yTBEPXKACHUAX Ha Hay4HbIE
TEMBI U TAKOE K€ IIPaBO IPYyTroro.

IIpeameTHbIe pe3yabTaThl.

1) noHuManue ponu (U3MKU B HAYYHOH KapTUHE MUPA, C(POPMUPOBAHHOCTH 0A30BbIX IIPECTaBICHUN
0 3aKOHOMEPHOM CBSI3U M I03HABAEMOCTH SIBJIEHUM MPUPO/IBL, O POJIM IKCIIEPUMEHTA B (PU3UKE, O
cHUCTEMOO0Opa3yroIiel poiau PU3NKU B Pa3BUTHH €CTECTBEHHBIX HAYK,

TEXHUKH U TEXHOJIOTUH, 00 3BOIIOLUYU (PU3NYECKUX 3HAHUM U UX POJIU B LIETOCTHON
€CTECTBEHHOHAaY4YHOM KapTHHE MUPA, O BKJIaJI€ POCCUMCKUX U 3apyOEXKHbIX YUEHBIX -(PU3UKOB B
pa3BUTUE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYIKAOIIEr0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

2) 3HaHUA O BUJAX MaTepuu (BEIIECTBO U I0JI€), O IBH)KEHUHU KaK CII0co0€ CylIeCTBOBAaHUS MaTepuH,
00 aTOMHO-MOJIEKYJISIPHON TEOPUH CTPOEHUS BELIECTBA, O (PU3NUECKON CYLIHOCTH SIBJICHUM
PUPOJIbI (MEXaHUYECKUX, TEIIJIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3InyaTh
SBJICHUS (pPaBHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEIHOE
JBUKEHHUE, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, NHEPLIMS], B3aUMOEIICTBHE TEN, pABHOBECHE
MaTepuaabHON TOYKU U TBEPAOrO Teja, lepeada JaBiIeHUs TBEPAbIMU TEIAMHU, )KUJKOCTSIMU U
razaMu, IJlaBaHue Tejl, KojaeOaTeNnbHOe IBUKEHUE, PE30HAHC, BOJTHOBOE IBUKEHHE, TEMJIOBOE
JIBYD)KEHHE YaCTHIL BElecTBa, MU y3us, TEIIOBOE PaCIIMPEHHE U CKATHE, TEII000MEH U
TETJIOBOE PaBHOBECHE, TJIABJIEHUE U KPUCTAJNIN3alMsl, TapooOpa3oBaHue (MCHapEeHUE U KUIIEHUE) U



3)

4)

5)

KOH/JICH Callys, IEKTPU3aLMs Tell, B3aUMOAEHCTBUE IEKTPHUUECKUX 3apsiI0B, A CTBUS
UIEKTPUYECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/I€IICTBIE MarHUTOB, JIEKTPOMAarHUTHAs
HUHAYKIUA, I[CﬁCTBI/IC MAaramMTHOI'O ITOJII Ha MPOBOAHHUK C TOKOM, HpﬂMOHHHCﬁHOG
pacnpocTpaHeHue, OTPaKEHUE U IIPEIOMIIEHUE CBETA, JUCIIEPCUs] CBETA, PA3JIOKEHUE CBETOBOIO
H3JIYYCHUA B CIICKTP, CCTCCTBCHHAA PAANOAKTUBHOCTD, PaJHMOAKTHUBHBIC IIPEBPAILCHHA ATOMHBIX
s71ep, BOBHUKHOBEHHUE JIMHEINYATOr 0 CIeKTpa U3IYUEHHs) IO OMUCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIIEHUE; YMEHHE pacl03HaBaTh
IMPOABJICHUEC U3YYCHHBIX (i)I/I3I/ILIeCKI/IX SIBJICHUH B OKpPYXKaromeM MUPE, BBIACAA UX CYIICCTBCHHBIC
CBOMCTBa/TIpU3HAKH;

BJIQJICHE OCHOBAMH MOHSTUMHOTO aIapaTa ¥ CAMBOJIMYECKOTO s13bIKa (PU3UKH U UCTIOJIB30BaAHUE
WX JIJIsl pEeIIeHUs Y9eOHBIX 3a/1a4, YMEHUE XapaKTepU30BaTh CBONCTBA TeJ, GU3HUCCKUE SIBJICHUS U
MPOIIECCHI, UCTTONB3YsI PyHIaMEHTaIbHbIE U AMITUPUYECKUE 3aKOHBI (3aK0oH [lackans, 3akoH
ApxuMmena, MpaBUJIO pplyara, 30JI0TO€ MPAaBUIIO MEXaHUKH, 3aKOHbl U3MEHEHHUS U COXPAHEHUS
MEXaHUYEeCKON SHEPruH, ypaBHEHUE TEIIOBOr0 OanaHca, 3aKOH COXpaHEHHs HMITYJIbCa, 3aKOH
COXpPaHEHMS AJIEKTPUUECKOT0 3apsiia, MPUHLIMUIT OTHOCUTEIbHOCTH [ anuiies, mpuHLIHUI
CYIIEpIIO3ULIUU CUJI, 3aKOHBI HBIOTOHA, 3aKOH BCEMUPHOI'O TATOTEHUS, TEOpEMa O KUHETHYECKOU
SHEPruu, 3akoH ['yka, OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO- KUHETUYECKON TEOPUU CTPOCHUS
BeIlleCTBA, 3aKOH KyJioHa, MpuHUIMN CYyNIEepHO3ULHUH 3JIEKTPUUECKUX MOJIeH, 3aKOH OMa /11l ydacTka
1enwu, 3akoH [[xoyns-Jlenna, 3aKkoHbl IPSAMOJINHEUHOTO pacIpOCTPAHEHUS, OTPAXKEHHS U
MIPEJIOMJICHUS CBETA); YMEHHE OIKUCHIBATh U3y4YEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBIICHUS,
MCONB3Ys PU3NUECKHUE BEITMYUHBL;

YMEHHE IPOBOIUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIIMYHMH (PacCTOsSHUE,
IIPOMEXYTOK BPEMEHH, Macca Tena, 00beM, CHIla, TeMIepaTypa, OTHOCUTENbHAS BIaXHOCTb
BO3/yXa, CuJjia TOKa, HaMpsKEHHEe, COMPOTHUBRIIEHUE) C MCIOIb30BAaHNEM aHAJIOTOBBIX U LU(POBBIX
U3MEPHUTENBHBIX MPUOOPOB; MOHUMAHUE HEN30E€KHOCTH MOrPEIIHOCTEN (PU3NYECKUX N3MEpPEHUIl;
yMEHUE HAXOAUTh 3HaUE€HNE U3MEPSIEMON BEIMUMHBI C IOMOIIBIO YCPEHEH Us PE3YJIBTATOB CEPUN
W3MEPEHUN U YUUTBIBATH MOIPELIHOCTh U3MEPEHUI;

BJIaACHUC OCHOBAMH METOAO0B HAYYHOI'O ITIO3HAHUA C YIYCTOM CO6J'IIO)ICHI/I$I IMpaBHJI 0€e30IacHoro
Tpyaa:

Ha6J'IIOI[€HI/Ie (1)I/IBI/I‘IGCKI/IX SIBIICHUH: YMCHHUEC CaMOCTOATECIIbHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO

YCTaHOBKY U3 NAHHOI'O Ha60pa O60pyI[OBaHI/I${ IO UHCTPYKI MU, OIMUCBIBATH XO/ OIIbITa U 3aIIMChIBATDH

€ro pe3ynbTaThl, (OPMYIHPOBATH BHIBOABL;

MMPOBCACHHUC ITPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I‘ICCKI/IX BCJIMYHH: YMCHUC IIJIAHNUPOBATb

HU3MEPCHUSA, CAMOCTOATCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY 110 HHCTPYKIWHU, BBIYUCIIATH

3HAYCHUEC BCIIMYMHDBI 1 AHAJIM3UPOBATH ITOJYUYCHHBIC PE3YJILTATEI C YYETOM SaﬂaHHOﬁ IOrpC€IHOoCTH

pe3yIbTaTOB U3MEPECHUN;

MMPOBCACHNC HCCIOXKHBIX OKCIICPUMCHTAJIbHBIX I/ICCJIG,Z[OBaHI/II‘/JI; CaMOCTOATCIIBHO CO6I/IpaTI>

SKCIICPUMCHTAJIbHYO YCTAHOBKY U MIPOBOAWUTH UCCIICAOBAHNUC 110 MHCTPYKI WU, ITPCACTABIIATH

MOJTYYCHHBIC 3aBUCUMOCTHU (I)I/IBI/ILIGCKI/IX BCJIMYHH B BUAC Ta6JII/II_I u Fpa(bI/IKOB, YYUTBIBATH

NOrpeIHoOCTH, ACJIATh BBIBOALI ITO PE3YJIbTaATaM UCCICIOBAHUA;



6)

7)

8)

9)

IIOHUMAHHNEC XapaKTCPHBIX CBOICTB d)HSI/I‘leCKI/IX MOHCHCﬁ (MaTepI/IaHBHaH TOYKa, a0COII0THO
TBEPAOC TCJIO, MOACIIN CTPOCHUSA I'a30B, )KHI[KOCTGﬁ 1 TBCPALIX TCJI, IINIAHETAapHas MOACIIb aTOMa,
HYKJIOHHAasg MOJCJIb aTOMHOI' O ﬂnpa) U YMCHUC ITPUMCHATH UX JJIA 00BsACHECHUS (1)I/I3I/I‘IGCKI/IX
IIpoOECCOB;

yMeHHE O0BACHATH PU3NUECKUE MPOLIECCHI U CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalUi
MPAKTUKO-OPUEHTUPOBAHHOT O XapaKTepa, B YaCTHOCTH, BBISBJIATH IPUUUHHO- CJIEICTBEHHBIE CBSI3U
U CTPOUTH O0BSICHEHHE C OMOPON Ha U3yUEHHbIE CBOMCTBA (PU3HUECKHUX SBICHUM, puznueckue
3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

yYMEHHE pelaTh pacyeTHbIE 3a/1a4uu (Ha 6a3e 2 - 3 ypaBHEHUI), HCIIONIb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIINE (PU3NUECKHE BEIMYMHBI, B YACTHOCTH, 3alIMCHIBATh KPAaTKOE YCIOBUE 3aa4H,
BBISIBJISITH HEJOCTAIOIIME TaHHBIE, BEIOUPATH 3aKOHBI U (JOPMYJIbI, HEOOXOAMMBIE JJIs €€ PelIeHHUs,
UICII0JIb30BaTh CIIPABOYHBIE JaHHBIE, IPOBOAUTh PACUEThl U OLEHUBATH PEATUCTUYHOCTD
MOJTY4E€HHOIr0 3Ha4eHUs! (PU3MUECKON BEIUUMHBI; YMEHHE ONpeNleNATh Pa3MEepPHOCTh (pru3nyeckoit
BEJIMYMHBI, TOJTy4EHHON IPU PELISHUH 3a/1auH;

YMCHHUC XapaKTCPHU30BaATb NPUHIIHUIIbL JIeUCTBUS TEXHUUCCKHX YCTpOfICTB, B TOM 4YHCJI€ OBITOBBIX
HpI/I60p0B, W IPOMBIIIJICHHBIX TCXHOJOI'HYCCKHUX ITPOUCCCOB IO UX OITMCAHUI0, UCITOJIb3Y 3HAHUA O
CBOMCTBaX (bPISI/I‘ICCKI/IX SIBJICHUM U HeO6XO,Z[I/IMBIe (1)I/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTH;

10) ymeHue ucnoJib30BaTh 3HaHKS O (PU3HUCCKUX SBJICHHUAX B ITOBCEIHEBHOM KM3HU I 00ECIIeU CHUS

0€30MacHOCTH MPU OOPAIICHHH C OBITOBBIMU ITPUOOPAMHU M TEXHUYECKUMH YCTPOMCTBAMHU,
COXpaHEHUS 370POBbs U COOIIOICHHSI HOPM 3KOJOTMYECKOT0 TIOBEJCHUS B OKPYKAIOIIEeH Cpesie;
MMOHMMAaHHUE HEOOXOAUMOCTH MPUMEHEHHSI TOCTHKEHUH (PU3UKU U TEXHOJIOTHIA JUIs PallHOHAIIBHOTO
MIPUPOJIOTIOTH30BAHHS,

11) ombIT mowcka, mpeodpa3zoBaHus U MPeCTABICHIS HHPOPMAIIH (PU3UIECKOTO COIEPIKAHUS C

UCIIOJIb30BaHUEM HH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHI; B TOM YUCIIE YMEHUE HUCKATh
nHpOpMaLnio GU3NIECKOro coepkaHus B ceTn HTepHeT, caMOCTOATENHO (OPMYIHUPYS
MIOMCKOBBIH 3a1poc; yMEHHE OLIEHUBATh IOCTOBEPHOCTH MOJIYYSHHOM HH(POpMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJIHUTENbHBIX MCTOYHUKOB; YMEHHUE UCIIOIb30BATh IIPU BHIIOJHEHUN
y4eOHBIX 33/IaHU HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy PU3HUECKOTO COAEPKAHMSL, CIIPABOYHBIE
MaTepHalsl, pecypcsl cetn HTepHeT; BiaageHne nprueMaMy KOHCIIEKTHPOBAaH Usl TEKCTa, 0a30BBIMU
HaBBIKaMH Tpeo0pa3oBaHus HH(POPMALIUH U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO; YMEHHUE
CO31aBaTh COOCTBEHHBIEC IMMCbMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpMaLuy n3
HECKOJIbKMX HCTOYHUKOB;

12) YMCHHUC ITPOBOJUTDH y‘IC6HOC HCCJICAOBAHUC IO PYKOBOACTBOM YUHTCIISI, B TOM YHCJIC IOHUMATDb

3a71a4¥ UCCJIEI0BaHUs, IPUMEHATh METOIBI UCCIIEIOBAHUS, COOTBETCTBYIOIIME TOCTABICHHOU
1[EJIH, OCYIIECTBISATh B COOTBETCTBHH C IUIAHOM COOCTBEHHYIO J€STEILHOCTh U COBMECTHYIO
JIEATEIIbHOCTD B IPYIIIIE, CIECAUTD 3 BBITOJHEHUEM IUIaHA JIEHCTBUI U KOPPEKTUPOBATH €T0;

13) mpencrasienus o chepax nmpodeccnoHaNbHOM JesITENBHOCTH, CBA3aHHBIX ¢ (PU3UKON U

COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTIKEHUSAX (PH3UUIECKON HAYKH,
MO3BOJISIOIINE 00 yYAIONIMMCS paCCMATPUBATh (PU3HKO-TEXHHYECKYIO 00JIaCTh 3HAHUM Kak cdepy
cBoelt Oynymieit mpodeccuoHaIbHON AeITeTbHOCTH.



Hpe}lMeTl—lble PE3yJbTATHI OCBOCHUSA NPOrpaMMBbI 110 (1)1/13m<e K KOHIY Oﬁy‘leﬂl/lﬂ B 7 KJ1acce:

[TpenmeTHBIC Pe3yAbTATHl HA 0A30BOM YPOBHE JOKHBI OTPaXKaTh COPMUPOBAHHOCTD Yy 00YUaIOIIUXCS
YMEHUM:

UCTOJIb30BaTh MOHATHUS: GU3NYECKUE U XUMUYECKUE SBJICHUS, HAOIOICHHE, SKCIIEPUMEHT, MOJIEJb,
TUIO0Te3a, CAUHUIBI GU3NYECKUX BEIIMYMH, ATOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIIeCTBA
(TBEépmoe, KuaKoe, ra3000pa3Hoe), MEXaHHUECKOe IBIKEHHE (PaBHOMEPHOE,

HEpaBHOMEPHOE, MPSMOIUHEIHOE), TPAeKTOPHS, paBHOACHCTBYIOMIAs CHII, Aedopmarius (yrnpyras,
MJIacTHYEcKasi), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyath siBiieHus (IudQy3us, TEII0BOE ABIKEHUE YaCTHI] BEIECTBA, PABHOMEPHOE IBUKEHUE,
HEPaBHOMEPHOE B KEHUE, UHEPLIHS, B3aUMOECICTBUE TEJ, pABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHON
OCBIO BpallleHUs], Iepejada JaBIeHUs TBEPABIMU TeJIaMU, )KUIKOCTSIMU U ra3aMu, aTMocpepHoe
JlaBJIeHUE, IUIABAHUE TEJI, IPEBPAILIEHUS MEXaHUYECKOW SHEPrun) 110 ONMCAHUIO UX XapaKTEPHbIX
CBOMCTB U Ha OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;

pacio3HaBaTh NPOSBIECHUE U3YUEHHBIX (PU3MUECKUX SBJICHUM B OKPYXKAIOLIEM MUPE, B TOM YU CIIE
¢du3nyeckue sIBICHUS B IPUPOJIE: IPUMEPHI ABMKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B )KMBOM M HEKUBOM
pUPOJIE, NEHCTBUE CUIIBI TPEHUSI B IPUPOJIC U TEXHUKE, BIMSIHHE aTMOCPEPHOTO aBICHUS Ha KUBOM
OpraHu3M, IIJIaBaHKe pblI0, pplYard B TeJle YeJIOBEKa, IPU ATOM IEPEBOAUTh MIPAKTUUECKYIO 3a/1auy B
yueOHYI0, BBIIESTh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3HUECKUX SIBIICHHIA,

OIKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHHUS, UCIONIB3YS (PU3MUECKUE BEINIMHBI
(Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMSI, TYTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHUIIa
TSKECTH, BEC Tela, CUJjia TPEeHUs, JaBjieHue (TBEPIOro Tena, )KUIKOCTH, Ta3a), BRITAJKUBAIOLIAs CUJIa,
MeXaHW4YecKasi padoTa, MOITHOCTD, IJIEYO CHIIBI, MOMEHT CHUJIBI, KO3 (UITUEHT MOJIE3HOTO J1eH CTBUS
MEXaHU3MOB, KHHETHYECKasi U IOTEHLUAJIbHAS SHEPTUsl), IPU ONMKUCAHUH MPABUIBHO TPAKTOBATH
(U3NYIECKHUIT CMBICI UCIOJIb3YEMBIX BEIUYUH, UX 0003HAUCHUS U IUHUIBI (PU3MUECKUX BEIIUYUH,
HAXOAUTH ()OPMYITBI, CBSI3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIMYUHY C APYTHMH BEJTHUYNHAMH, CT POUTH
rpadyKu U3y4eHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEITHUNH;

XapaKTepU30BaTh CBONCTBA TeJl, PU3NUECKHE SIBIECHUS U IIPOLIECCHI, UCIIONb3YsI TpaBUia CIOKEHHS CUJI
(BmoJsib 0J1HOM npsiMOii), 3aKkoH ['yka, 3akoH [lackass, 3akoH Apxumena, IpaBUJIO paBHOBECHSI pbluara
(0110Ka), «30710TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHMsI MEXaHUYECKON SHEPIHH, IPU STOM AaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OO0BSCHATH PU3UUECKHE ABJICHUS, IPOLIECCH] U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyaluit
IIPAKTUKO-OPUEHTUPOBAHHOI O XapaKTepa: BBISBIATh IPUUYNHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
00BsicHEeHHE U3 1-2 JTOrMuecKyX MIaroB ¢ UCMOIb30BaHUEM 1-2 U3ydeHHBIX CBOWCTBA (PU3NYECKUX
ABJICHUH, (PU3MYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a4a4uu B 1-2 nefcTBuUS, UCIONb3YsI 3aKOHBI U (OPMYJIbI, CBS3bIBatOIINE (PU3HYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4X 3aUCBIBATh KPATKOE YCIOBUE, IO CTaBIATh
¢u3nyeckre BeJIMINHBI B (POPMYJIbI U TPOBOAUTDH Pacu€Thl, HAXOAUTH CIIPABOYHBIE JaHHbIE,
HEOOXOAMMBIE /ISl PEUICHHs 3a/1a4, OL[EHUBATh PEATUCTUYHOCTD MOy YeHHON (PU3NYECKOM BETMYHHBI;



pacno3HaBaTh MPoOIEMbl, KOTOPbIE MOKHO PEIIUTh IIPU MOMOIIM (PU3HYECKUX METO0B, B OIMCAHUU
HCCJIEZIOBAHHUS BBIIEIIATh IPOBEPSIEMOE IPEAIOI0KEHNE (TUIIOTE3Y), pa3aruiaTh U HHTEPIPETUPOBAThH
MOJTyYEHHBIN Pe3yJIbTaT, HAXOAUTH OMIMOKU B XOJI€ OIBITA, I POBOJUTH BHIBOJIBI IO €r0 PE3yJIbTaTaM;

MPOBOJUTH OIBITHI IO HAOMIOIEHUIO (PU3MUYECKUX SBICHUN WK (PU3HUECKHUX CBOWCTB TEJI:
(bopMyIMpOBaTh MPOBEPSiEMbIE MPEAOJIOKEHHUS, COOMPATh YCTAHOBKY U3 NMPEIJI0KEHHOTO
000py10BaHUSs, 3aIIUCHIBATh X0/ ONbITAa U (JOPMYJINPOBATH BHIBOJIBI;

BBITOJHATD NPSIMbIE U3MEPEHUS pACCTOSHUS, BpEMEHH, MacChl Tena, 00bEMa, CHIIbI U TEMIIEPATYpPbI C
UCIOJIb30BaHUEM aHAJIOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMUCHIBATh MOKA3aHUs IPHUOOPOB C YUETOM
3aJJaHHOU aOCOIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICOBAHNIE 3aBHCHMOCTH OTHON (PM3MYECKON BEIMYUHBI OT APYTOM C UCIIOIb30BAHHEM
NPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABUKYILETOCS TEJIa OT BPEMEHU JABUKEHUS TeJa,
CHJIBI TPEHHSI CKOJILKEHHsSI OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel U HE3aBUCUMOCTH
CWJIBI TPEHMSI OT ILJIOILA M CONPUKOCHOBEHUS TEI, CUIIbl YIPYTOCTH OT yJUJIMHEHUS IPYKUHBI,
BBITAIKMBAIOIIECH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

TEJa ¥ OT IUNIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTHU OT IJIOTHOCTH TelNa, OT TIIyOHHBI, HA KOTOPYIO
MOTPY’KEHO TEJ0, YCIOBUH MIaBaHUs TeJ, YCIOBHUI paBHOBECHS phlyara U OJIOKOB, y4aCTBOBAaTh B
IUTAHUPOBAHUHU Y4EOHOT 0 UCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIIeays
MPEJIOKEHHOMY IJIaHy, GPUKCHPOBATH PE3yIbTAThl TOMYyYEHHOW 3aBHCUMOCTH (PM3NYECKUX BEITMYHH B
BU/IE MIPEJIOKEHHBIX TaOHII U TPpaUKOB, TPOBOAUTH BBIBOJIBI 110 PE3YIbTATaM HCCIICAOBAHUS;

MPOBOAUTH KOCBEHHBIC U3MEPEHHS (PU3NIECKUX BEIUUYUH (TIOTHOCTH BEIIECTBA KUIKOCTH U TBEPIOTO
TeJa, CUJIa TPEHUS CKOJIBKEHUS, JABJIICHUE BO3/1yXa, BBITAJKUBAOIIAS CHAJIA, JEHCTBYIOIIAas HA
norpykEHHOE B )KUJIKOCTH TEI0, KOO PHUIIMEHT MOJIE3HOT0 IS CTBUS MTPOCTHIX MEXaHU3MOB), CIEYs
MPEIOKEHHON HHCTPYKIIMH: TIPU BBIITOJIHEHUU U3MEPEHU COOUPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE HCKOMOM BEIUYHHBI,

co0JII0IaTh IPAaBUJIa TEXHUKHU 0€30IMacHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM; UMETh
IPEACTABIEHNE O IPUHIIMIIAX AEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI, TEPMOMETD,

JUHAMOMETp, COOOIIAILIMECs COCyibl, OapoMeTp,  pblyar, MOABWKHBIH MU
HEMOABUKHBIN OJIOK, HAKJIIOHHASI IIJIOCKOCTB;

XapaKTepU30BaTh PUHIUIIBI 1EHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOHCTB C
UCIOJIb30BAaHUEM UX ONUCAHUSA (B TOM UHCIE: MOAINIHUKY, YCTPOHCTBO BOJIOIIPOBO/A,
TUApaBIMYECKU IIpecc, MaHOMETP, BBICOTOMED, ITOPIIHEBOM HAcOC, apEOMETP), UCHOJIb3Ys 3HAHUS O
CBOMCTBaxX (PM3NYECKUX ABJIECHUIN U HEOOX0IUMBblEe (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTD IPUMEPBI (HAXOAUTH UH(POPMAIIHIO O IPUMEPaX) MPAKTUYECKOr O UCIOIb30BaHU
¢u3nyecKnX 3HaHUH B TOBCEHEBHOM MKU3HU I o0ecredeHns 60€30MacHOCTH MPH 00palleHUH C
npubopaMu U TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U COOJIIOIEHUS HOPM
9KOJIOTMYECKOr0 TIOBEACHUS B OKPYXKAIOIIEH Cpere;

OCYHICCTBJIATH 0T60p HCTOYHHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHeTe B COOTBETCTBHUHU C 3alaHHBIM IIOMCKOBBIM
3armpocoM, Ha OCHOBE NMCIOIIUXCA 3HAHHUHI U HYTéM CpaBHCHUSA pA3JIMYHBIX HCTOYHUKOB BBIACIIATH
I/IH(i)OpMaIII/IIO, KOTOpas“ sABJISACTCA HpOTHBOpeqHBOﬁ WM MOXET OBITh He)IOCTOBepHOP'I;



UCII0JIb30BaTh MIPH BBINOIHEHUH Y4eOHbIX 3aJaHNI HAYUYHO-TTOMYJISIPHYIO JUTEpaTypy (HPU3NIECKOro
cofiepKaHus, ClIpaBOYHbIE MaTepHallbl, pecypchl cetu HTepHeT, BiaeTh NpuémMamMmu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HH(OPMALIUU U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHBbIE KpaTKHE INHCBMEHHbBIC U YCTHBIE  COOOIIEHUS Ha OCHOBE 2-3
MCTOYHHUKOB MH(OpMALIMK, B TOM YHUCJIE yOIMYHO IPOBOAUTH KPAaTKUE COOOIIEHUS O pe3ysbTaTax
IIPOEKTOB UJIM Y4EOHBIX UCCIIEOBaHU, TPU 3TOM I'PaMOTHO UCIIOIb30BaTh N3y4EHHBIN MOHATUHHBIN
anmapar Kypca (GU3HUKH, COMPOBOXKAATh BHICTYIIJICHHE MTPE3EHTAIMeH; TPH BHIMOJIHEHUH Y4eOHbIX
MIPOEKTOB U UCCIIEOBAaHUI pacnpeensaTh 00s3aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTAaBICHHBIMU
3aJjauaMH, CJICAUTD 3a BBIITOJIHEHUEM IIJIaHa J1eH CTBUH, OI[eHUBAaTh COOCTBEHHBIN BKJIA/ B AESITEILHOCTD
I'PYyNIbl, BBICTPAaMBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

IIpeameTHbIe pe3yIbTaThl 0OCBOCHHS IPOrpaMMbl 0 GU3HKe K KOHIY 00y4yeHus B 8 Ki1acce:

[TpenmeTHBIE pe3yabTaTHl HA 6A30BOM YPOBHE JAOKHBI OTPaXKaTh COPMUPOBAHHOCTD Yy 00yUYaIOUIMXCS
YMEHUM:

WCIIOJb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABUKEHUE ATOMOB U MOJIEKYJI,
arperatHble COCTOSHUS BEUIECTBA, KPUCTAIIIMUECKUE U aMOp(HBIE Tea, HACHIIEHHBIN U
HEHACBIILEHHBIN 1ap, BJIAYKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHsISI JHEPr us, TENJIOBOM ABUraTEllb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi, JIEKTPUUECKOE I10JI€, IPOBOJAHUKH U JUIEKTPUKH, IOCTOSIHHBII
ANEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pa3nuyaTh SIBICHUS (TEIUIOBOE pacIIMpeHne U CKaTue, Terionepenaya, TernjaoBoe paBHOBECHE,
CMauYMBaHWe, KAWL PHBIC SBJICHUS, MCTIApEHUEe, KOHICHCAIIHSI, TIJIaBlIeHN e, KPUCTAIN3AIIHS

(oTBepaeBaHueE), KUTIEHUE, Tenomnepeaayda (TenaonpoBOAHOCTb, KOHBEKIUS, U3ITYUCHHE), FICKTPU3ALIU
TeJ, B3aUMOJCHCTBUE 3apAJIOB, ACUCTBHS JIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE,
B3aUMOJIECTBHE MATHUTOB, AEHCTBHE MAarHUTHOTO IOJISl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) IO OMUCAHUIO UX XaPAaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOLIUX JTAHHOE
(du3nyecKkoe SBICHHUE;

pacIio3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3MUECKUX SBICHUM B OKPYXKAIOILEM MUPE, B TOM YU CIIE
(du3nyeckue sBJIEHUS B IPUPO/IE: IOBEPXHOCTHOE HATSKEHUE U KallUJUIAPHBIE SBJICHUS B IPUPO/IE,
KpHUCTaJUIbI B IpUpoJe, udinydyenue ConHua, 3aMmep3aHue BogoEMOB, MOpCKUEe Opu3bl, 00pa3oBaHue
pOCBHI, TyMaHa, UHEsl, CHera, AJIEKTpUUECKHe SIBJIEHUS B aTMOoc(hepe, 3TEeKTPUUECTBO KUBBIX OPraHU3MOB,
MarHUTHOE IoJie 3eMJIH, Ipeii( MOI0COB, POJIb MATHUTHOIO MOJIS JUISl )KU3HU Ha 3eMile, MOJIIPHOE
CHUSIHME, IPU 3TOM [I€PEBOJUTH MPAKTUUYECKYIO 3a7auy B YUeOHYI0, BHIACIATD

CYILIECTBEHHbIE CBOWCTBA (MIPU3HAKN) PU3NUECKUX SBICHUIA;

OIKCHIBATh U3yYEHHbIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCIOb3YS (U3HUECKUE BETMUUHbI
(TeMmepatypa, BHyTPEHHsISI S3HEPrus, KOJIUYECTBO TEIJIOTHI, yeidbHasl TEII0EMKOCTh BEIIECTBA,
yJleNbHas TEeIUI0Ta IIaBJIeHUs, Y elbHas TeII0Ta MapooOpa3oBaHysl, yelbHas TEII0Ta CrOpaHus
TOILJINBA, KO3 PUIIMEHT MOJIe3HOT0 JIeH CTBUS TEIJIOBOW MallIMHbI, OTHOCUTENbHASI BIAXKHOCTh BO3/1yXa,
UIEKTPUY ECKUH 3apsill, CHUJla TOKA, JIEKTPUUYECKOE HAIIPSHKEHHUE, COTPOTUBIIEHUE TPOBOJIHUKA, YAEIbHOE
COIPOTUBJICHHE BEIIECTBA, pab0oTa U MOIIHOCTh 3JIEKTPUYECKOr 0 TOKA), IIPU OMUCAHUH MPABUIHLHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCIIOIb3yEMbIX BEJIMUNH, 00 03HAUEHUS U €TUHUIBI (PU3HUECKUX



BEJIMYUH, HAXOTUTH (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C APYTUMU
BEIMYMHAMU, CTPOUTH I'paMKU U3Y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NUECKHE SIBICHUS U MPOLIECCHI, UCIOJIb3Yysl OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS BEIIECTBA, IPUHIIUII CYTEPIIO3UIINH MoJIei (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjia, 3akoH Oma JJ1sl y4acTka Lemnu, 3aKoH Jxoyis -
JleHua, 3aKOH COXpaHEHUs SDHEPTUH, IPU 3TOM YMETh (POPMYIMPOBAThH 3aKOH U 3aH ChIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHNUE;

OOBSICHATD (1)I/I3I/ILIeCKI/Ie IMponecCCol U CBOMCTBaA TEJ, B TOM YHCJICE U B KOHTCKCTEC CI/ITyaIII/Iﬁ IMMPAKTHUKO -
OPHUCHTUPOBAHHOI'O XapPaKTCpa: BbIABJIATL IPUYHUHHO-CJIICICTBCHHBIC CBA3U, CTPOUTH 00BsicHenne 3 1-2
JIOTHYECKHUX IIaroB C UCITOJIb30BaHUEM 1 -2 HN3YUYCHHBIX CBOMCTBA (I)I/ISI/I‘ICCKI/IX HBHCHI/Iﬁ, q)HSI/I‘IGCKI/IX
3aKOHOB HJIH 33KOHOM€pHOCTeI>i;

pemaTh pacu€THbIe 331a4u B 2-3 nefCTBUS, UCIIONb3YsI 3aKOHBI M OPMYJIBI, CBA3BIBAIOIINE (PHU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a yCIOBUS 3a7a41 3allUChIBATh KPATKOE YCIOBHE, BBISIBIATH HETOCTATOK
JTAHHBIX JUIS pElIeHus 3a7ja4i, BEIOUPATh 3aKOHBI M ()OPMYJIbI, HEOOXOAUMBIE 1JIsl €€ pelIeHus,
MPOBOAUTH PACcYEThl U CPAaBHUBATH MOJTyUYEHHOE 3HaUeHNE (PU3NUECKON BETUYHHBI C U3BECTHBIMU
JaHHBIMU;

paciio3HaBaTb HpO6JIeMBI, KOTOPBIC MOKHO PCIIXTD ITPU ITOMOIIH (1)I/I3I/I‘ICCKI/IX MCTOJOB, UCIIOJIb3Ys
OIMMUCAHUC UCCICAOBAHMS, BBIACIIATD ITPOBEPACMOC IMPEAIIOT0KCHUEC, OLICHUBATD ITPABUJILHOCTD IIOPAAKA
MMPOBCACHHNA UCCIICAOBAHMA, IIPOBOJAUTDL BBIBOALI;

IIPOBOJIUTH OIBITHI IO HAOMIOIEHUIO (PU3UUYECKUX SBJICHUN WIN (PU3HUECKUX CBOMCTB Tell
(KanuJUIsIpHBIC SBJICHUS, 3aBUCUMOCTBD JIaBJICHHS BO3JIyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCTbIBAHUS U HarpeBaHUs NPH U3JIYYEHUHN OT [[BETA U3Iy4arouiel (ITOrIomaroen)
MIOBEPXHOCTH, CKOPOCTh UCIIAPEHMS BOJBI OT TEMIIEPATYPbI )KUIKOCTH U IIJIOIIAAN €€ IIOBEPXHOCTH,
UIEKTPU3ALUs TEI U B3aUMOAECHCTBUE DIEKTPUYECKUX 3aPsA0B, B3AUMOEHCTBUE ITOCTOSIHHBIX
MarHuTOB, BU3yaIU3allisl MATHUTHBIX ITOJIEU TOCTOSTHHBIX MarHUTOB, I€HCTBUS MarHUTHOIO I10JIS Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBUTATENS IOCTOSIHHOTI'O TOKA):
(bopMyIMpOBaTh IPOBEPSIEMbIE MTPEAIO0JIOKEHNS, COOMPATh YCTAHOBKY U3 IIPEIJI0AKEHHOTO
000opyi0BaHUs, ONUCBHIBATH XOJ] ONBITAa U (POPMYJIMPOBATH BHIBOJIBI,

BBITIOJIHSATH NMPAMBIE H3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BJIAYKHOCTU BO3yXa, CHJIbI TOKA,
HaIpPsHKEHHsS! C UCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUECKUX BEIMYUH, CPABHUBATD
pe3ybTaThl U3MEPEHUN C YIETOM 3aJIaHHON aOCOMOTHON MOTPEIIHOCTH;

MIPOBOJIUTH M CCIICIOBAHKE 3aBUCUMOCTH OJTHOM (PU3MUECKOM BEJIMUMHBI OT APYTOU C UCIOIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH COMPOTUBIICHUS TPOBOAHUKA OT €r0 JUIMHBI, TUIOMIAAHN ITONEPEUHOT O
CEYEHUs U YAEJIBHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOAHUKA, CUJIbI TOKA, UAYILIEr0 Yepe3 IPOBOJAHUK,
OT HAIIPSKEHUSI Ha IPOBOJHUKE, UCCIIEI0BAHUE ITOCIIEN0BATEIBHOIO U IapAJUICIIbBHOIO COEIUHEHUN
MIPOBOJIHUKOB): TUIAHUPOBAThH UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CICAYS
MPEIOKEHHOMY IJIaHy, (PUKCUPOBATH PE3yNbTaThl OMYyYEHHOW 3aBUCUMOCTH B BUE TAOIUI] U
rpauKoB, MPOBOIUTH BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHHUS,

MMPOBOJAUTH KOCBCHHBIC N3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCIMYHNH (y,[[GJIbHaSI TEII0EMKOCTD BCIICCTBA,
COITPOTHUBJICHU € TPOBOJAHUKA, pa60Ta 1 MOIIHOCTB 3JICKTPUUCCKOI'O TOKa)Z IJIaHUPOBATb UBMEPCHUS,



CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CIICAYS npennomeHHoﬁ HHCTPYKIHUU, U BBIYUCIIATH
3HA4YCHHUEC BCIIMYHNHBI,

COOJII0IaTh TIPaBUJjIa TEXHUKH 0€30MacHOCTH IIpU paboTe ¢ JIabopaTOPHBIM 000PYIOBAHUEM ;
XapaKTepH30BaTh MPUHIIMIIBI JSHCTBUS H3yYCHHBIX PUOOPOB M TEXHUYECKUX YCTPOMCTB C
UCIIOJIb30BAaHUEM MX OIUCAHUS (B TOM YHCJIE: CHCTEMA OTOILICHUS JIOMOB, TUTPOMETP, MTapoBast
TypOHMHA, aMIIEpPMETp, BOJIBTMETP, CUETUUK AITCKTPUUCCKON IHEPTHH, FITCKTPOOCBETUTEIbHBIC TPUOOPHI,
HarpeBaTeNIbHBIC AJICKTPONPUOOPHI (TPUMEPHI), SJISKTPUY €CKHAE TTPEIOXPAHUTEIH, HICKTPOMArHUT,
9JIEKTPOJIBUTATEIH ITIOCTOSIHHOT'O TOKA), MCIOJIB3Ys 3HAHUS O CBOMCTBaX (PU3MUCCKUX SIBJICHUN U
HEOOXOAMMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacimio3dHaBaTb NPOCTbIC TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pBI 10 CXCMaM U
CXEMATUYHBIM PUCYHKaAM ()I(HJIKOCTHBIﬁ TCPMOMCTP, TCPMOC, ICUXPOMCETP, TUTPOMETP, ABUT'ATCIIb
BHYTPCHHCTO CTOpaHusl, 9JICKTPOCKOII, peOCTaT), COCTABJIATD CXEMbI JJICKTPHUYCCKUX neneu ¢
MMOCJICA0OBATCIIbHBIM U MMapaJlICJIbHBIM COCAUHCHUEM JJICMCHTOB, pa3jindasa yCIIOBHBIC 0003HaYEHUS
QJIECMCHTOB JJICKTPUUICCKUX ueneﬁ;

MPUBOAUTD MPUMEPHI (HAXOAUTHh HH(OPMALIHIO O PUMeEpPax) MPAKTUIECKOT O UCIIOIb30BAHUS
¢bu3nYecKnX 3HaHUN B TOBCETHEBHOM KU3HU A1 o0ecredeHns 0€30MacHOCTH MPH 00paIlieHUH C
npubopaMu ¥ TEXHHYECKUMHU yCTPONCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEACHHSI B OKPYXKAIOIIEH cpesie;

OCYHIECTBIISATh MOUCK UH(opManuu GU3NIecKoro coaepxkanus B IHTepHETe, HA OCHOBE UM EIOIIUXCS
3HaHUI u yTéM CpaBHEHMUS JOTIOJHUTENIbHBIX ~ HMCTOYHHKOB
BBIICTISITH HH(OPMAIIHIO, KOTOpAs SIBJISIETCS TIPOTHBOPEUYUBOMN MM MOXKET OBITh HETOCTOBEPHOI;

HCIIOJIb30BaTh IpU  BBINOJIHEHUH Y4EeOHBIX 3alaHul HAaYYHO-TIONMYJISIPHYIO
TUTEpaTypy (PU3MUECKOro CoJepKaHus, CIIPaBOYHBIE MaTepualibl, pecypchl cetu MHTepHeT,

BIIQJICTh MpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, MpeodpazoBaHus HHPOPMAIIMH U3 OJTHOW 3HAKOBOM

CHUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHBIC MTUCHMEHHBIC M KPATKUE YCTHBIE COOOIIEeHUs1, 00001mas nHopManuo u3
HECKOJIbKHX UCTOYHUKOB, B TOM YHCIIE MYyOJIMYHO MPEACTABISATh PE3YyIbTaThl IPOSKTHOM UK
MCCIIEN0BATENIbCKON AEATEIbHOCTH, P 3TOM I'PAMOTHO HUCIIOJIb30BATh U3YUEHHBIN OHATUUHBIN
amnmapat Kypca (pu3uKku, COnmpoBOXKAaTh BRICTYIIJIEHUE TTPE3CHTAIIUCH;

IIPU BBINOJHEHUH y4E€OHBIX POEKTOB U UCCIEN0BAaHUM (PU3HUECKUX TPOLIECCOB PACIIPEAEIATh
00513aHHOCTH B I'PYIIIE B COOTBETCTBUHU C MIOCTABJICHHBIMH 33JauaMu, CJICAUTD 32 BBIIIOJHEHUEM IJIaHa
JeUCTBUI U KOPPEKTUPOBATh €0, OLICHUBATh COOCTBEHHBIN BKJIAJ( B 1€ TEIbHOCTD IPYIIIIbI,
BBICTPAauBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, IPOSBJISIL FTOTOBHOCTD pa3peIiaTh KOH(IUKTHI.

IIpeameTHbIE pe3ybTaThl 0CBOEHHS MPOrpaMMbl 0 GpU3HKe K KOHIY 00y4yeHus B 9 kiiacce:

[IpeameTHble pe3ysbTaThl Ha 0a30BOM YPOBHE AOKHBI OTPakaTh cHOPMUPOBAHHOCTD y 00y4aIOLIUXCSI
YMEHHMN:



KCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MATEpUAJIbHASI TOUKA, TPAEKTOPH I, OTHOCUTEIBHOCTh
MEXaHMYECKOT 0 IBIKEHHUsI, NedopManus (ynpyras, IIacTU4ecKas), TpeHue,
LEHTPOCTPEMHUTENILHOE YCKOPEHHE, HEBECOMOCTh U IIEPErPYy3KH, IEHTP TAKECTH, AOCOITIOTHO
TBEPAOE TENO, HEHTP TSHKECTU TBEPJOTO TeJa, PABHOBECHE, MEXAHMUECKUE KOJIeOAHUS U BOJIHBI,
3BYK, HH(Pa3BYK U YIbTPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaJa JJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U IaTbHO30PKOCTh, CIIEKTPHI MCITYCKaHUS U TIOTJIOIeHHUSI, anbda-, 6era- u
raMma-Hu3Jay4eHHs, U30TOIbI, 7epHast SHEPreTUKA;

pa3nuuaTh sIBJIEHUA (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUKEHNE, CBOOOIHOE MaIEHUE TEJl, pPABHOMEPHOE
JBUKEHHE IO OKPYKHOCTH, B3aUMOJIEHCTBUE TeJl, PEAKTUBHOE IBUYKEHUE, KOJIe0aTeIbHOoe
JBUKEHUE (3aTyXaloIINe U BbIHYKJICHHbIE KOJIeOaHuUs1), pe30HaHC, BOJTHOBOE IBUKEHHUE,
OTpa’KEeHHUE 3BYKa, IPIMOJIMHENHOE pacpOCTpaHEHUE, OTPakKeHUE U NIPEIOMIICHUE CBETA,
IIOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3JIOKEHHE OEI0ro CBETa B CIIEKTP U CIIOKEHUE
CIIEKTpPaJIbHBIX LIBETOB, AUCIIEPCUS CBETA, ECTECTBEHHAS PAIMOAKTUBHOCTh, BO3HUKHOBEHHE
JMHENYATOro CIEKTPa U3JIyUYEHUs ) 110 ONMCAHUIO X XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SIBJICHUI B OKPYXKaIOIIeM MUpe (B TOM
yucie pu3ndecKre SBJICHUS B IPUPOJIC: IPUIUBBI U OTIMBHI, IBIKEeHUE TIaHeT COTHEeUHOH
CUCTEMBbI, pEaKTUBHOE JBH>KEHU € )KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB )KMBOTHBIMH,
3eMJIETPSICEHUE, CEIICMUYECKUE BOJIHBI, IlyHaMU, 3X0, LIBETa TeJl, ONTHUYECKHUE SIBJICHUS B
pUpoJIe, OMOIOTHYECKOE ISHCTBUE BUIUMOTO, YIbTPa(hUOIETOBOIO U PEHTTEHOBCKOT O
W3Iy4eHHH, €CTECTBEHHBIN PauOaKTHBHBINA ()OH, KOCMHUYECKHE TyYH, PAIHOAKTHBHOE
W3ITy4YeHHEe MPUPOJHBIX MUHEPAJIOB, TEUCTBHE PaIUOAKTUBHBIX U3JTy4YE€HUN HAa OpraHu3M
YeJIoBeKa), MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO, BBIJICNIATh CYIIECTBEHHbIE
CBOMCTBA (MMpU3HAKH) (PU3NYECKUX SBICHUN;

OIMCHIBATh U3yYCHHBIE CBOWCTBA TeN U (PM3MYECKHE SIBIICHUS, HCIIONB3Yys (pu3ndeckue
BEJTMYHMHBI (CPEAHSISI © MTHOBEHHAsI CKOPOCTH TeJa MPU HEPABHOMEPHOM JIBUXKEHUHU, YCKOPEHHUE,
MepeMeEIICHHE, Ty Th, YII0Bas CKOPOCTb, CHJIA TPEHUS, CUJIa YIPYTOCTH, CUJIA TIKECTH,
YCKOpEHHE CBOOOIHOIO MA/IEHHUs, BEC TeJa, HMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHHUECKast
paboTa U MOIIHOCTh, TOTEHIIMAIbHAS YHEPTUs TEJa, MOAHITOr 0 Ha/l TOBEPXHOCTHIO 3EMIIH,
MOTEHUHAJIbHAS SHEPIUs CKATOU MPYKUHBI, KHHETHYECKAs SDHEPI'Us, MOJIHASL MEXaHU4YECKas
SHEPrus, IEPHOJI U YacTOTa KOJeOaHuil, JIIMHA BOJIHBI, TPOMKOCTH 3BYKa U BBICOTA TOHA,
CKOPOCTB CBETa, TOKa3aTeNb MPEIOMIICHUS CPEIbl), IPU ONMMCAHUH NMPABUILHO TPAKTOBATH
(hbU3HYECKUI CMBICII UCITOJIB3YEMBIX BETTMYHH, 0003HAYCHUS M €IUHUIIB (PU3NUYECKUX BEIMYHH,
HAXOAUTH (DOPMYITBI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO0 BETMUHUHY C APYTHMH BEJIMUYNHAMH,
CTPOHTH IpauKu U3y4EHHBIX 3aBUCUMOCTEH (DPU3NYECKUX BEITHYHH;

XapaKTepHu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS U MPOLIECCHI, UCIIONb3YsI 3aKOH
COXpaHEHMS YHEPrUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IIPUHIIUI CYIIEPIIO3ULIMU CUJI, IIPUHLIHIL
OTHOCUTENbHOCTU ["anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHMS UMITYJIbCA, 3aKOHbI
OTpa}X€HUs U IPEJIOMIICHHS CBETa, 3aKOHBI COXPaHEHUS 3apsAI0BOT0 U MaCCOBOI0 YHCEII IIPH
SIEPHBIX PEaKLUAX, IPU 3TOM (POPMYIMPOBATH 3aKOH U 3aMHUCHIBATh €70 MAaTEMATHUECKOE
BBIPAJKEHHUC;



OO0BSACHATH (PU3NYECKUE MPOIIECCHI U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CHUTYallUi
MPAKTHKO-OPUEHTUPOBAHHOT O XapaKTepa: BBISBIATh IPHUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
00BsICHEHHE U3 2-3 JIOTHYECKHUX IIaroB C UCIOIb30BaHUEM 2 -3 M3yUYCHHBIX CBOMCTBA
(bu3HYECKUX SIBJICHUM, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPH OCTEH;

pemath pacy€THbIE 3aa4u (OMUPAIOIIMECS Ha CUCTEMY U3 2-3 ypaBHEHHI), UCIOIb3Ys 3aKOHBI U
(dbopMyIbl, CBA3BIBAIOIIME (U3NIECKUE BETMYUHBL: HA OCHOBE aHANN3a yCIOBUS 3aa9u
3aMHCHIBATh KPATKOE YCIOBUE, BBISIBIISITH HEAOCTAIONINE HITH U30BITOUHBIE JaHHBIC, BHIOMPATh
3aKOHBI U (HOPMYITBI, HEOOXOIUMBIE JIJISl PEIICHHUS, TPOBOIUTH PACYETHI M OLEHUBATH
PEaTMCTUYHOCTD MOJIYYeHHOTO 3HAaYeHUS (PU3UUECKOM BEJIUMYNHBI;

pacrio3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTH NP MOMOIIMU (PU3HYECKUX METOOB,
HCIIOJIb3Ysl ONMCAHUE UCCIIEN0BAHNUs, BBIIEIATh IPOBEPSIEMOE IIPEATIONI0KEHUE, OLICHUBATD
MIPaBUIILHOCTb ITOPSKA IPOBEACHMS UCCIIEI0BAaHUSL, IPOBOIUTE BBIBOJBI,

UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUI U OIBITOB;

IIPOBOJIUTH OIBITHI IO HAOMIOIEHUIO (PU3HUECKUX SIBJCHUN WM (PU3MUECKUX CBOWCTB Tel
(u3yueHue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUs SHEPIUH, 3aBUCUMOCTb IepHoa
KoJIe0aHuit IPYXUHHOI'O MasTHHUKA OT MaCChbl I'py3a U JKECTKOCTH IMPY>KHUHBI U HE3ABUCUMOCTb OT
aMIUTUTYAbI MAJIBIX KOJIEOAHUH, TPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA, PA3JIOKEHHE 0eI0ro
CBETa B CIEKTP, U3YUEHUE CBONCTB N300paYKEHHUS B IMJIOCKOM 3€pKaJie U CBOWCTB U300 paKEeHUS
npeaMeTa B coduparolieil inH3e, HaOIr0AeHUEe CIIONIHBIX U JTMHEWYaThIX CIEKTPOB U3IIYUCHHUS):
CaMOCTOATEIILHO COOMpPaTh YCTAHOBKY M3 U30BITOYHOTO HaOOpa 000pyA0BaHUs, OMUCHIBATH X0
OIbITA U €ro pe3yibTaThl, POPMYIHPOBATH BHIBOADI;

MPOBOIUTH IIPU HEOOXOUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, onpeenss cpeiHee 3HaueHe
u3MepsieMoi BeMYUHBI ((POKYCHOE pacCcTOsIHUE cOOMparoiei TMH3bI), 000CHOBBIBATH BHIOOD
croco6a u3MepeHus (M3MEepUTEIbHOro Npudopa);

IIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PrU3HUECKUX BEIUYUH C UCIOJIb30BAaHHEM IIPAMBIX
U3MEepeHUH (3aBUCUMOCTD ITYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBMKEHHUH 0€3 HauaabHOU
CKOpOCTH, IEpro/ia KojeOaHUH MaTeMaTHYECKOr0 MasgsTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTIJia
OTpa’KEeHHUs CBETa OT yIJIa MaJIeHUs U yTiia MPeoMJICHUS OT yria MaJeHus): IIaHuPOBaTh
UCCIIeZIOBaHUE, CAMOCTOSITENIbHO cOOMpPaTh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI MTOJTyYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIUYUH B BUAE TaOIUI U rpaUKOB, MPOBOAUTH BHIBOABI MO
pe3yJibTaTaM HCCIIeI0BaHuUS;

IIPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3MUECKUX BETUYHH (CPEAHSISI CKOPOCTh U YCKOPEHHE Terna
IIPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOIHOT O MaJIeHNUs, )KECTKOCTh MPYKHUHBI,

KO3 (G GHUIIMEHT TPEHUS CKOJIbKEHHUS, MeXaHn4yecKasi paboTa 1 MOLIHOCTh, YaCTOTa U MEPUOJL
Kosie0aHUi MaTeMaTHYeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CUila coOuparomiei
JIMH3BI, PAIUOAKTUBHBINA (POH): MIaHUPOBATH U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIeAysl PEAT0KEHHON NHCTPYKIIUY, BEIUUCIIATD 3HAUEHUE
BEJIMYUHBI U aHAJIM3UPOBATH MOITYYEHHBIE PE3yJIbTaThl 'c yUETOM 3a/1aHHOM MOTPEIIHOCTH
HA3MEpEHUN;
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co0JIr01aTh IIpaBUJIa TEXHUKU O€30MMaCHOCTH TP paboTe ¢ JIabopaTOpHBIM 000py10BAHUEM;
pasauvaTh OCHOBHBIC IPU3HAKH U3YUYCHHBIX (PU3UYECKHX MOJIENICH: MaTeprualibHas TouKa,
a0COJIIOTHO TBEPIOE TEJI0, TOYCUYHBIM HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IJIAHETapHAs MOEIb
aToMa, HYKJIOHHAaA MOJCJIb aTOMHOI'O sApa,

XapaKTeprU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C
WCIOJIb30BAHUEM UX OMUCAHUS (B TOM YHCIIE: CIIUIOMETP, JATYMKU MOJI0KEHUS, pACCTOSHUS U
YCKOpEHHUS, paKeTa, 9X0JI0T, OYKH, IIEPUCKOM, OTOoarnmapar, ONTUIECKUE CBETOBOIBL,
CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), HCTIonb3ys 3HaHHUSI O CBOMCTBAX (PU3MUECKUX
SBJICHUH M HE0OX0UMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXCMbBI U CXCMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYICCKUX YCTPOﬁCTB,
U3MEPHUTENBHBIX IPUOOPOB U TEXHOJIOIMUECKUX ITPOLIECCOB P PELIEHUH y4eOHO-
MPAKTUYCCKUX 3a/1a4, ONTUYICCKHUEC CXCMBI JJIS ITIOCTPOCHUA I/I306pa)K€HI/H>'I B IIJIOCKOM 3€pKaJic 1
cobuparoleit IMH3e;

MIPUBOJUTH NPUMEPHI (HAXOAUTH HH(DOPMALIMIO O IPUMEPaX) MPAKTUYECKOT O HCIIO0Ib30BaHUS
(¢u3nyeCcKUX 3HaHUN B ITOBCEIHEBHOM KU3HHU 11 o0ecrieueHust 6€301MacHOCTH NPH 00PaLEHUH C
npuOopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbS U COOJIIOIEHUS HOPM
9KOJIOrMYECKOr0 OBEACHUS B OKPYKAIOLIEH Cpeae;

OCYIIECTBJIATH MOMCK HH(popMaluu B IHTepHETE, caMOCTOSATENIbHO (GOPMYIIUPYSI TTOU CKOBBII
3anpoc, HaXOAUTh MMYTH ONPEAENIEHUs JOCTOBEPHOCTH MOJIy4€HHOM HH(pOpMAIIUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONIOJIHUTEIbHBIX MCTOYHHUKOB;

UCIOJIb30BaTh MPHU BBIMOJIHEHUN YUEOHBIX 3a/JaHUi HAYYHO-MTONYJISIPHYIO JTUTEpaTypy,
CIPaBOYHBIE MaTEPUAIIbI, pecypchl ceTh IHTepHeT, BiaaeTs NpuéMaMu KOHCIEKTHPOBAHNUS
TeKCTa, peoOpa3oBaHus UHPOPMALIUK U3 OTHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIIIEHUSI HA OCHOBE MH(OPMAIINH U3
HECKOJIbKUX HCTOYHHUKOB, MMyOJIMYHO MPEACTABIISATH PE3YIbTAThl TPOSKTHON HITU
UCCIIEI0BATEIbCKOM e TeIbHOCTH, TPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3yYEHHBIN MTOHATUHHBIN
anmapat u3y4aemoro paszena (GU3UKH U COMPOBOXKAATH BHICTYIIJICHHE MTPE3eHTAINel ¢ yU4ETOM
0COOEHHOCTEN ayTUTOPUHU 00YyUYaIOIIUXCSL.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos Jata DJIeKTpoHHbIe UG POBHIE
T
Ne i/ Tema YpoKa KOHTPOJILHLIC HpaKTI/l‘leCKI/le 06pa30BaTeJ'lBHBIe
Bcero H3y4YeHHud
patoThI padoThI pecypcsl
Pasnen 1. @usnka 1 e€ posib B NO3HAHMHU OKPY’KAIOLEro MUpa
du3uKa - HayKa 0 pupoae 2
| ®uzrka — HayKa o npupojie. SIBiaeHus | bubmoreka [JOK
npuponabl. Ou3nvecKue SBICHUS https://m.edsoo.ru/7f416194
Mexanndeckure, TEIIOBEIC,
2 JNEK ecKue, Ma €, CBEeTOBBIC 1 Brbmmorexa IOK
JIEKTPUYECKIE, MATHUTHBIE, CBETOBEIE,
P https://m.edsoo.ru/7f416194
3BYKOBBIC SIBJICHUS
du3nyecKue BeJUYHHBI 2
3 @ | butmorexa [JOK
V3WYECKUE BEMINHBI U UX U3MEPEHHE
P https://m.edsoo.ru/7£416194
Ypok-uccnenoanue "N3mepenue
4 P p | 1 butmorexa [JOK
TEMITEPATYPHI TIPH TOMOIIIH KUIKOCTHOTO
Patyp{Ip 8 " https://m.edsoo.ru/7f416194
TepMOMETpPa U TaTINKA TEMITEPATYPHI
EcrecTBeHHOHAYYHBII METOX IIO3HAHUS 2
Kak ¢usuka u 1pyrie ecTecTBEHHbIC
HayKH U3y4aroT MPUPOIY.
5 E Y i P pv Y | bubmmorexa [IOK
CTECTBEHHOHAYYHBII METOT TIO3HAHUS.
Vi A . https://m.edsoo.ru/ff09f72a
Ornucanue GpU3NUECKUX SIBICHUN C
[IOMOIIBIO MOJETIEH
Ypok-uccnenoanue "[Ipoepka
6 TUIOTE3bI; TATBHOCTH MOJIETA MIApUKa, | 1
MYIIEHHOT0 TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OoJblie BhICOTa mycKa"
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Paznen 2. HepBOHa‘laJILHLIe CBE€ACHMSA O CTPOCHUM BEeLIeCTBA

CTpoeHue BenecTBa 1
Ctpoenne BeniectBa. OIBITH,
7 zwfa%malonme JIUCKPETHOE CTPOCHHE 1 buomiorexa IOK
P p https://m.edsoo.ru/ff09fe0a
BEIIeCTBA
JIBM:keHHe W B3aHMO/IelicTBHE YAaCTHII BellleCTBA 2
butmorexa [JOK
8 JBM>KEHHE YacTUL] BEILIECTBA 1

https://m.edsoo.ru/ff0a013e

Ypok-uccnenopaane « OIbITHI 110

9 HaOJIFOICHHUIO TEIJIOBOTO PaCUINPEHUs 1
ra3oB»

ArperatHble COCTOSIHHSI BellIeCTBA 2

10 ArperaTHble COCTOSHUS BEILIECTBA 1

B3anMocBsI3p MeXIy CBOMCTBaMU
BEIIECTB B pa3HbIX arperarHbIX

11 COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM 1
cTpoeHreM. OCOOEHHOCTH arperaTHbIX

COCTOSIHAM BOJBI

butmorexa [JOK
https://m.edsoo.ru/ff0a0378

Paznen 3. /IBuskeHue ¥ B3anMo/ieiicTBHE TeJl

MexaHuueckoe JABHKCHHUE

Mexannueckoe ABrkeHue. PaBHOMEpHOE bu6morexa LIOK
12 1
Y HEPaBHOMEPHOE JBH)KEHHE https://m.edsoo.ru/ff0a05c6
butmorexa [JOK
1 .E 1
3 (CkopocTs. EAMHHLEI CKopocTh https://m.edsoo.ru/ff0a079¢
14 Pacder mytu u BpeMeHU IBHKCHHS 1 bubmmorexa LOK
yt P A https://m.edsoo.ru/ff0a0ae4
HNuepuus, macca, INIOTHOCTh 4
15 Wnepuys. 3aK0H HHEPLUH. | bu6morexa LIOK
B3aumopeiicTBue Tel KaK IpUYnuHa https://m.edsoo.ru/ff0a0c10
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HN3MEHCHUA CKOPOCTH ABUIXCHUSA TECJI

16 [ImoTHOCTH BermiecTBa. Pacuet Maccol u | butmorexa [JOK
o0BeMa TeJia 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 J'Ia6opaT0pHas‘[‘ pabora «Onpenenenne |
TJIOTHOCTHU TBEPIIOTO TEJIAY
13 Pemenue 3amad o teme "IInoTHOCTH | butmorexa [JOK
BerecTBa" https://m.edsoo.ru/ff0al123c
Cuiaa. Buabl cui 14
Cuta Kak XapakTepruCcTHKa
19 B3auMozeicTBus Ted. Cuia ynpyrocru. 1
3akon ['yka
JlaGoparopnas pabora «3ydenue
20 3aBUCHUMOCTH PACTSDKEHUS (ehOopMAaITin) 1
TIPYKUHBI OT MPUI0KEHHOUN CHIIBD)
21 SArnenue Tarorenus. Cuma TsSDKECTH 1
22| o Beorens Poucme s morone | 1 biGmorera LLOK
S https://m.edsoo.ru/ff0al778
73 Cuta TSDKECTH Ha IPYTUX IJIaHeTax. | bubamnorexa IJOK
PusndecKkue XapaKTepUCTUKU TUIaHET https://m.edsoo.ru/ff0al1502
bu6moreka [JOK
24 Hsmepertie cit. JiunamomeTp ! https://m.edsg)_}).ru/fanl 8cc
bubmorexa [IOK
25 Bec rea. Henecomocts ! https://m.edsl_f).ru/fanl778
26 CroxxeHue IByX CUJI, HalpaBJIeHHBIX 10 | bubmorexa [IOK
OnHOI psimoii. PaBHOAEHCTBYIOIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenne 3amau mo teme |
"PaBHOACIHCTBYIOMAS CHIT"
28 TpeHre CKONbXEeHUs U TPEHUE MOKOSI. 1 bubmmorexa [IOK
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Tpenue B mpupojie U TEXHUKE

https://m.edsoo.ru/ff0alb9c
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JlaGoparopnas padora «3yueHue
3aBUCHMOCTH CHJIBI TPSHHUS CKOJIBKEHHS
OT CHJIBI JIaBJICHHS U XapaKTepa
COITPUKACAIOIINXCS TOBEPXHOCTEH»

butmorexa [JOK
https://m.edsoo.ru/ff0alcc8
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Pemenne 3amaq Ha onpeeeHue
PaBHOJEHCTBYIOLIEH CHIIBI

31

Pemenue 3amau mo temam: «Bec Temay,
«I'padueckoe U300paKeHNE CHID),
«Cunby, «PaBHOJCMCTBYIOIIAS CUID)

butimorexa [JOK
https://m.edsoo.ru/ff0alde0

32

Konrponbhas paboTa o remam:
«Mexanuueckoe IBUKEeHHE», «Macca,
TJIOTHOCTEY, «Bec Tenay, «["paduueckoe
n3o0paxkenne cuiny, «CHITbD)

Pa3neua 4. /laBiienne TBEPABIX TeJl, ;KUAKOCTEH M ra3oB

Jasnenue. Ilepenava naBjaeHust TBEPALIMA
TeJIaMH, AKHAKOCTAMMU U ra3aMu

33 Jasnenne. CocoObl YMEHBIICHUS U bubmmorexa [IOK
YBEJIMYEHHS TaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenwre raza. 3aBUCUMOCTH JABJICHUS bubmorexa [IOK
raza ot o0bEMa, TeMIeparyphbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBaeHUst TBEPIABIMU TEIIAMHU, butimorexa [JOK

KUAKOCTAMU U ra3aMu. 3akon Ilackans

https://m.edsoo.ru/ff0a25b0

JdaBjieHue KMIKOCTH

36 JlaBieHue B )KUJIKOCTU U ra3e, BEI3BAaHHOE butmorexa [JOK
JIeHiCTBHEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemrennie 3amau mo Teme «/laBnenue B butmorexa [JOK
JKUJKOCTH U rase. 3akoH [lackamsny https://m.edsoo.ru/ff0a2826
38 CooOrmrarommecs: CoCyIbI bu6mmorexa [IOK
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https://m.edsoo0.ru/ff0a2970

39

I'unpaBmmyeckuii mpecc

butmorexa [JOK
https://m.edsoo.ru/ff0a3136

40

Manowmetpsl. [lopiiHeBo# )KUIKOCTHBIHN
Hacoc

ATMocdepHoe 1aBJieHHe

Atmocdepa 3emmu. [Tpuanner
CYIIECTBOBAHUS BO3yIIHOW O0OJIOUKH

butimmorexa [JOK

H 3emin. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bSa
JTaBJICHUSI OT BBICOTHI HaJl YPOBHEM MODA
42 Bec Bo3nmyxa. ATMocdepHOe naBiieHHe Eggi;(£221g)25ff0a2b sa
43 Nzmepenue aTMOchepHOTO JTaBICHUSL. bubmmorexa [IOK
Omnprr Toppuuemnu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO JaBJICHUS OT bubmorexa [JOK
BBICOTHI HAJ YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. AtmochepHoe bubmorexa [IOK
JIaBJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenune 3amau mo teme " ArMocdepHoe

nasieHue"

I[eﬁCTBHe JKHJAKOCTH M ra3a Ha l'lOl"py)KéHHOC B HUX

Tejo
e ot m o, AmiGons BuGnorera LIOK
Py - AAPXHMEA https://m.edsoo.ru/ff0a3276
cuia
" e e BuGanorera LIOK
H s yrott https://m.edsoo.ru/ff0a33fc
TeJ0, HOTPYKEHHOE B JKHIKOCTh)
49 Jlaboparopnas padora o reme bu6morexa LIOK
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«HccnenoBanne 3aBUCHMOCTH Beca TeJia B
BOZIe OT 00BEMA MOTPY>KEHHOH B
KHUJIKOCTh YaCTH TEJIa»

https://m.edsoo.ru/ff0a3514

50 raBane Te butmotexa [JOK
JIABaHHUE TEJ
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabora
51 "KoHcTpyHnpoBaHue apeomMeTpa Hil |
KOHCTPYHPOBAHHE JIOJKU M OMpE/IeIICHUE
€€ rpy30noabEMHOCTH "
Pemrenne 3amay mo Temam: «IlnaBanwue
52 B g 1 bubmorexa [IOK
cynoB. Bo3nyxomnasanuey, «/laBieHue
- A . https:/m.edsoo.ru/ff0a3654
TBEPIIBIX TEJ, JKUIKOCTEH U Ta30B»
53 KonrponbeHas pabora no teme «JlaBnenue
TBEPIBIX TEJ, JKUIKOCTEH U Ta30B»
Pa3ges 5. Padora u MoIHOCTDb. JHEPIrUst
PaGora u MoIIHOCTH
butmotexa [JOK
54 Mexanndeckast paboTa
P https://m.edsoo.ru/ff0a3{82
butmorexa [JOK
55 MorHoCTh. EIMHATIBI MOIITHOCTH
B P H https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoanue "Pacuér MmomnHocTH, |
pa3BUBAEMOM IIPH MOALEME T10 JIeCTHHUTIE"
IIpocTbie MeXaHU3MBbI
57 [Ipocteie MexaHu3MBL. Peryar.
PaBHOBecHe cuit Ha ppraare
PrIuary B TeXHHKE, OBITY U IIPUPOJE.
58 Jlaboparopuas padora z/lcc pe Iz) Ze[l e 0.5 bubmmorexa TIOK
TOpHAs ¢ JICIIOBAHH .
P . pHaip https://m.edsoo.ru/ff0a4d78e
YCJIOBUI paBHOBECHS pbIYaray
59 Pemenne 3amaa mo Teme «YciaoBus bu6mmorexa [IOK
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paBHOBECHsI pbluara

https://m.edsoo.ru/ff0a48a6

KoaddurpeHT mone3Horo AeiCTBUS
MexaHu3ma. JlabopaTopHas pabora

60 1 0.5
«H3mepenue KIIJ] HaknoHHOM
TUTOCKOCTI

61 Pemennie 3amau mo Teme "Pabora, | butmorexa [JOK
MorHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48

MexaHuyeckasi 3Heprus 4

62 Mexannyeckas sHeprusi. Kunernueckas u | bu6moreka [JOK
MTOTCHIIMAIbHAsL SHEPTHS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHU MEXaHUYeCKOi | bubmorexa [IOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT O TEME
"DKcTepUMEHTAIIFHOE OIpeIeIeHre

64 M3MEHEHHS KHHETUYECKON 1 ! 1
MOTEHIINAIBHON SHEPTHU TPU
CKaThIBaHUH TeJia M0 HAKJIOHHOM
MJIOCKOCTH "

65 Konrtponbhas padbota o reme «Pabota u )
MOIITHOCTh. DHEPIUsDY

66 Pabota ¢ TekcTamu 1o Teme | butmorexa [JOK
"MexaHndeckoe ABMXeHue" https://m.edsoo.ru/ff0adee6
Pabora ¢ Tekcramu 1o reme "JlaBnenue bubmoreka [JOK

67 ) y " 1
TBEPABIX TN, KUIKOCTEN U ra30B https://m.edsoo.ru/ffO0a4ffe
Pabora ¢ Tekctamu 1o Teme "Pabora.

68 ) 1
MormHOoCTh. DHEprEs"

OBILIEE KOJIMYECTBO YACOB IT10 68 2

[MPOI'PAMME
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8 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHbIE HU(PPOBHIE

Jara
Ne o/ Tema Ypoka KOHTpOJ'lebIe HpaKTI/l'{eCKI/Ie 06pa30BaTeJ11>Hl>le
Bcero HU3yYeHHSs
padoThI padoTsI pecypcel
Pa3nen 1. TensioBble ABJIeHUs
CTpoenne 1 cBOiicTBa BelllecTBa 7
OCHOBHBIE TTOJI0KECHUS MOJICKYJIIPHO-
1 KHHETUYECKON TEOPUHU U UX OI'BI/I)ITSILIG 1 brbmiorexa [HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEP KICHHUS
2 Macca u pazmep aTOMOB ¥ MOJIEKYJT 1
Mogenu TBEPAOTO, KUAKOTO U bubmiorexa IIOK
3 . 1
ra3000pa3HOro COCTOSIHUM BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBICHEHUE CBOHMCTB TBEPIOTO, KUIKOTO
4 1 Ta3000pa3HOr0 COCTOSHHUI BEIIECTBA |
Ha OCHOBE IOJIOKEHUI MOJIEKYIISIPHO-
KHHETUYECKOU TEOPHH
5 Kpucranmmueckre u amopQHble Tena 1 bubmmorexa LIOK
MCTAJUTMYECKUE U aMOp(HBIE Tel
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue 1 KaluJUIIPHOCTb. | bubmoreka [TOK
[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pac €HUE U CKATHE 1 brbmmorexa LIOK
1JIOB IPEHNE U CKATH
P P https://m.edsoo.ru/ff0a5a26
TenJioBbIe mpouecchbl 21
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Temnepartypa. CBsi3b TEMIIEpaTypsl CO

YAENBHOU TEIUIOTHI TIaBJIeHUs JIb1a"

8
CKOPOCTBIO TEILIOBOT'O IBUYKCHHU S YACTHI
Buyrpennss sneprus. CriocoObl bu6moreka [OK
9 .
W3MEHEHUS BHYTPEHHEH YHEPTUN https://m.edsoo.ru/ff0a5c60
10 B CITOMeDE A bu6moreka [OK
UIbI TCITJIOII qu
A ped https://m.edsoo.ru/ff0a6412
VYpok-koHbpepentus "[Ipakruieckoe
HCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB bubmorexa IIOK
11
BEIIECCTB U MAaTEPUAIIOB B LEIISX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KomudectBo TemioThl. Y aenpHas bubmorekxa IIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEILIOBOT'O OaJlaHca. bubmmorexa [IOK
TemiooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padora "HccnenoBanue
14 }IBJ'IG}FI/ISI TI;HJ'IO(I))6MeHa MPHU CMEIINBaHUH bubamorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOTHOW W Topsiueii BOABI
Pacuer xonnyecTBa TEIIIOTHI,
15 HEO0OXOMMOro JJIs HarpeBaHUs TeJia |
BBIACIEIEMOI'O UM IIPH OXJTIAXKIACHU A
16 JlaboparopHas pabora "Onpenenenve bubimmoreka [TOK
YAENBHOM TETNIOEMKOCTH BerlecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y AeTIbHAs TeIyioTa bubimmoreka [TOK
cropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpAECBaHUE
13 ora o pj N bu6mmoreka [TOK
KPHUCTAJUTMYECKUX TEIL. JbHAS
P 8 https://m.edsoo.ru/ff0a71d2
TEIIOTAa TUIABJICHUS
19 JlaboparopHas pabora "OnpeneneHvie bubmoreka [TOK

https://m.edsoo.ru/ff0a72fe
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20

[TapooOpa3oBaHue U KOHIEHCALIHS.
Ucnapenue

bubmiorexa IIOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. YensHas Tenaora
apooOpa3oBaHUs U KOHJICHCAIIWH.
3aBUCUMOCTH TEMITEPATYPhI KUITEHUS OT
aTMOC(EepHOro AaBJICHUS

bubimoreka [TOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlaboparopHas
pabota "OnpeneneHue OTHOCUTENEHON
BJIQYKHOCTH BO3yxa"

bubmiorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenne 3a1a4 Ha OpcACJICHUC
BJIAXKHOCTH BO3ayXa

24

[TpuHIUITBI PabOTHI TETIIOBBIX
neurateneii. [laposas TypOuHa.
JlBHratesb BHyTPEHHETO CrOpPaHHUs

25

KIIJI TermoBoro apuratens. TeniaoBbie
JIBUTATEIN U 3aIUTa OKPY KArOIIei’
cpensl

bubmiorexa IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPEeBPaILEeHNS
SHEPrUH B TEIUIOBBIX MPOIECCaX

27

[TonroroBka kK KOHTPOJILHOU paboTeE MO
teme "TeroBsle siBiicHus. M3MeHeHMe
arperaTHbIX COCTOSTHUH BeriecTra'

bubmiorexa [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponsnas pabora o Teme
"TemnoBeie gBienud. Ismenenue
arperaTHbIX COCTOSIHUM BeliecTBa"

bubmorekxa IIOK
https://m.edsoo.ru/ff0a86ae

Paznen 2. JjexkTpuyeckre U MATHUTHBIE SIBJICHUS

DJleKTpuYecKue 3apsa/ibl. 3apsKeHHbIE TeJIa U UX
B3aHMOJeHcTBHE

29

Onextpuzanus Tein. [sa poaa
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NIEKTPUIECKUX 3apsIIOB

Ypok-uccienoBanue "IIeKTpu3anus el

30 . " 1 1
WHAYKIHEH ¥ TPH CONPUKOCHOBEHUH
31 B3aumoneiicTBre 3apsiKeHHBIX TETI. | bu6moreka [OK
3akon Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuyeckoe mose. HampskeHHOCT
32 3NeK g eckoro moss. I1 , 1 bubamorexa LIOK
JICKTPHUY 'O I10JIA. HNHITHUIT
P piH N https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3ULIUU HJIEKTPUUECKUX T10JIEH
33 Hocurenu anekrpudyeckux 3apsiios. |
OnemeHTapHbIN 3apsia. CTpoeHne aToMma
34 [IpoBOAHMKY U AUITAEKTPUKU. 3aKOH | bubimmoreka [TOK
COXpaHEHHUS AIEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3a1ay Ha MpUMEHEHUE CBOMCTB | bubimoreka [TOK
ANEKTPUIECKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
IHocTOSAHHBIN 3JIeKTPHYECKH I TOK 20
DNEeKTPUUYECKU TOK, YCIOBHSI €r0
36 c ecI;BOBaHmI I/ICTZIIHI/IKI/I 1 Brbmorexa LIOK
ym i https://m.edsoo.ru/ff0a95a4
3IIEKTPUIECKOT0 TOKA
37 Jetic 3JIeK €CKOI'0 TOKa 1 bubmiorexa [OK
HUCTBUA JICKTPHUY I'O T
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicteue
38 ANEKTPUIECKOTO OISl Ha IPOBOIHUKU U 1 1
JIABNEKTPUKA"
39 DNEeKTPUYECKUH TOK B METaJlIax, | bu6mmoreka [TOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 OJeKTpuuecKas Lelb U € COCTaBHbIE |
JacTH
A1 Cuna Toka. JJabopaTtopnas paborta | 05 bubmoreka [JOK

"N3aMepenvie 1 peryIMpOoBaHUe CHITBI

https://m.edsoo.ru/ff0a8bd6
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TOKa"

ONEeKTpUYECKOE HaPSKEHHE.
BonerMmerp. JlabopaTtopras pabora

bubmorexa IIOK

42 0.5
"M3MepeHue U peryInpoBaHme https://m.edsoo.ru/ff0a9%e14
HanpsOKEHUS "

43 CornpoTHBIICHNE TPOBOTHAKA. Y ACITEHOE bubmmorexa [IOK
CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabora "3aBUCHMOCTh

44 JJIEKTPUYECKOTO COIPOTHUBIICHUS 1 bubnmorexa [JOK
MPOBOJIHUKA OT €r0 JJIMHBIL, IO https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr 0 CeYEeHH s U MaTeprana’

45 3aBUCUMOCTh CHJIbI TOKA OT HAPS>KEHUS. bubmmorexa [JOK
3akon Oma 7S ygacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaGoparopnas padora "HccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, UAYIIEro 4epe3 1 bubmmorexa [IOK
PE3UCTOP, OT COMPOTHUBIIEHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HampsDKEHHS Ha pe3rucTope”

47 [TocnegoBarenbHOE 1 TTApaUIEIHHOE
COETMHEHUS IPOBOJJHUKOB
JlaGoparopnas padora "IIpoBepka

48 MpaBWJIa CJIOKEHUS HANIPSKEHU N TIPU 1 bubimmoreka [IOK
MOCJE0BAaTEIbHOM COCAMHEHUH JIBYX https://m.edsoo.ru/ff0aaaS8
pesuctopos”

Jlaboparopnas padora "[IpoBepka
49 paroprai p POBEP 1 bubmmorexa [JOK
TIpaBHJIA JJISl CHIIBI TOKA MPH
P 8 b " https://m.edsoo.ru/ff0aadle
MapajieIbHOM COETUHEHUH PE3UCTOPOB
Pemenne 3aqau Ha MpUMeHEHHE 3aKOHA
50 Owma as 0 (1)) coeHE bubmiorexa [IOK
Ma JJIs Pa3IuIHOT WHEHUS
AP A https://m.edsoo.ru/ff0aaf8a
MIPOBOIHUKOB
51 PaboTa 1 MOIITHOCTH PIEKTPUIECKOTO Bubamnoreka IIOK
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Toka. 3akoH /[xoymnsa-Jlenmna

https://m.edsoo.ru/ff0ab124

JlaGoparopnas pabora "OnpeneneHue

bubmiorexa IIOK

52 a00TBI ¥ MOILIHOCTH DJIEKTPUUYECKOTO 1
pabot P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHUE LIENH U TOTPEOUTETH
53 p . 6p bubmiorexa LIOK
JJIEKTPUYECKON DHEPIUH B OBITY.
p p y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[MoaroroBka K KOHTPOJILHOUM padore mo
TeMe "DIEKTPHUYECKUE 3apsIbL. bubnmorexa [JOK
54 o
3apspKkeHHBIE Tella U UX B3aUMOJICH CTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosHHBI AneKkTpryecKuii TOK"
Konrponbhas pabora o reme
55 "DnexTpuUecKue 3apsiibl. 3apsKeHHbIE bubmoreka [TOK
TeJla U UX B3auMoAeHCcTBUS. [10CTOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKAN TOK"
MarHuTHbIe ABJICHUSA
56 ITocToSHHBIE MATHUTEI, X
B3aNMOJIECHCTBHE
57 Ypok-uccienoranue "N3yuenue nonei 1 bubaunoreka [IOK
MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHoe 1mone. MarauTHoe mosje
58 3e €ro 3HaYeHHE KU3 a buomorexa [OK
MJIM Y €0 3HaYEHUE IS HU H
https://m.edsoo.ru/ff0acOba
3emiie
OrmeIT OpcTena. MarauTHoE 1mose
59 p M bubmorexa IIOK
JJIEKTPUYECKOr0 TOKa MarHuTHoOe I0j€e
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[TpuMeHeHne 31eKTPOMarHiTOB B
60 texnuke. JlaboparopHast pabota 0.5 bubmmoreka [JOK

"N3yueHue aelcTBUS MarHUTHOTO TIOJIS

Ha TIPOBOIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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61

OJEeKTpOABUTaTENb IOCTOSHHOIO TOKA.
Hcnons3oBaHue 31EKTPOABUTATENICH B
TEXHUYECKUX yCTPOICTBaxX U Ha
TpaHcnopre. JlaboparopHas padora
"KoHcTpynpoBaHue 1 n3y4eHne paboThl
aneKTpoaBurarens”

bubmiorexa IIOK
https://m.edsoo.ru/ff0ac86¢

DJIeKTPOMATHUTHAS MHAYKIM S

62

Omnbirer Gapanest. 3akoH
3NEKTPOMArHUTHOW MHAYKIMU. [TpaBuio
Jlenna

63

Onektporeneparop. CrocoObl MOTy4IeHUS
ANEKTPUUECKON SHEPTUH.
ONeKTPOCTaHIMH Ha BO30OHOBIISIEMBIX
WCTOYHUKAX SHEPTUH

64

IMoaroToBka K KOHTPOJIBHOM padore 1mo
TeMe "DJIEKTPUIECKUE U MATHUTHEIC
siBJICHUS"

65

KonTponbsHas paborta 1o Teme
"DeKTpUUeCKre U MarHUTHBIC SIBJICHUS"

bubmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

Pabora ¢ Texcrtamu o teMe ""TerioBsie
saBieHna"

bubmiorexa [IOK
https://m.edsoo.ru/ff0acc5e

67

Pabora c TekcTamu 110 TeMe
"ITocTOSTHHBIN ANEKTpUYECKUI TOK"

bubmoreka IIOK
https://m.edsoo.ru/ff0acdco

68

Pabora ¢ Tekctamu o teMe "MaraurHble
siBieHus"

OBIIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

68

14.5
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9 KITIACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE HH(]PPOBBIE

Jdara
Ne n/m Tema ypoka KoHTpoabHbIe IpakTHyecKue o0pa3zoBaTeJbHbIE
Bceero U3ydeHus
padoTbl padoThI pecypchl
Paznen 1. Mexannuyeckue iBJIEHUSA
MexaHn4yeckoe ABUKEHUE U CIIOCOObI €ro ONmuCAHUs 10
| Mexannueckoe JIBkeHne. MaTepraipHas |
TOYKa
Cuctema orcuera. OTHOCUTEIEHOCTh bubmmorexa [IOK
2 1
MEXaHUUYECKOI'0 IBUKEHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE nIpsAMONMHEHHOE JBU)KECHHUE 1 bubmiorexa [OK
p p https://m.edsoo.ru/ff0ad19a
HepaBaomepHoe npsmMomHeitHoe
4 nBrkenue. CpeaHsis 1 MTHOBEHHAS 1
CKOPOCTh
5 [IpsimonuHeliHOe paBHOYCKOPEHHOE ) bubmmoreka [TOK
JIBUKEHHE. Y CKOpEeHHE https://m.edsoo.ru/ff0ad8d4
CKopocTh IPSIMOIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBIoKeHMS. ['paduk 1
CKOPOCTH
JlaGoparopnas pabora "OnpeneicHue
7 CKO pe . e 211) a opcﬂo €HHO! 1 1 Brbmmorexa LIOK
KOPEHUS Teja MPH PaBHOYCKOPEHHOM
yerop PH PABHOYCKOPEHHC https:/m.edsoo.ru/ff0adb18
JIBMDKEHHH 10 HAKJIOHHOH IIIIOCKOCTH
8 Csobognoe magenue Ten. OnsITel [anmres 1
9 PaBHOMEpHOE IBH>KEHHUE 110 OKPYKHOCTH. | bubimoreka [TOK
[lepron n wactora obpamenwus. JlnHeliHas https://m.edsoo.ru/ff0ael76
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U YIJIOBasi CKOPOCTU

10 LleHTpocTpeMHUTENEHOE YCKOPEHNE 1
B3anmopneiicTBue TeJ 20
11 IlepBslit 3ak0oH HeroTOHA. Bekrop cuibl 1 ﬁggfiﬁzziiolf/ 02612
12 Bropoii 3akoH HeroToHa. | bubmmoreka [IOK
PaBHopelicTByIOIIAs CHTa https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Hetorona. Cynepnosunus | bubimmoreka [IOK
cuI https://m.edsoo.ru/ff0ae982
14 Pemenne 3aa4 Ha MpUMEHEHNE 3aKOHOB | bubmoreka [IOK
HeroTona https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3akoH ['yka 1 E;IS;I:I;I/?EZI;E;(I)_}).OHI; Ff0aecad
16 Pemenne 3amau mo teme «Cuna |
YIPYTOCTH
17 Jlaboparopnas pabora «OnpenesneHue ) bubmoreka [JOK
AKECTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubmoreka [IOK
18 Ciuma Tperis : https://m.edS(I)_E).ru/fanﬂ38
19 Pemenne 3amau mo teme «Cuiia TpeHUD 1 Egggiﬁiﬁiﬁgf/ £f0afa26
20 JlaboparopHas pabora "Onpenenenue | bubmmoreka [IOK
ko punmenTa TpeHuns CKonbxKeHus" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amad mo teme "3aKOHbBI | bubmiorexa IIOK
Heiotona. Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuna TSHKECTH M 3aKOH BCEMHUPHOTO 1 bubmmoreka [OK

TATOTEHHS. Y CKOpPEHHE CBOOOJHOTO

https://m.edsoo.ru/ff0af044
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MMageHus

VYpok-koHbpepeHtus "[IprkeHne Ten

23 BOKPYT TPaBUTALMOHHOTO IIEHTPA 1
(Comneunas cucrema). ["amakruku"
Pemenwne 3amau mo teme "Cuna TsDKECTH U bubmmorexa [IOK
24 ] 1
3aKOH BCEMUPHOIO TSTOTCHUS https://m.edsoo.ru/ff0af5{8
IlepBas kocMu4eckast CKOPOCTb. bubimmoreka [IOK
25 1
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuagbHOU TOUKHU.
26 AbcomoTtHo TBEpAOE Teno. PaBHOBecHe | bubmmoreka [IOK
TBEPAOrO TeJIA C 3aKPEMIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cuibl. L{eHTp TsxecTn
PaBHOBecre MaTepraibHON TOUKH.
7 AbcomoTtHo TBEpAOE Teno. PaBHoBecHe 1
TBEPIOTO TENA C 3aKPEIIIEHHOW OCBIO
BpaieHusi. MoMeHT cuibl. L{eHTp TskecTn
)3 Pemenne 3amad mo Teme "MOMEHT CHUITEL | bubmiorexa [IOK
HenTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBLHOM padore 1mo
29 A "M P P | bubmotreka [IOK
Teme "MexaHn4ecKoe ABUKEHUE.
. ,,H https://m.edsoo.ru/ff0b0408
BsaumopeiictBue Ten
Konrponbhas padora o reme
30 "MGXI;HI/I‘-ICCK(I:C BIKCHUE 1 Brbmiorexa LIOK
N 8 " ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue ten
3aKoHBI COXpaHEHHS 10
Nmmynbe Tena. Ummynse cuitbl. 3akoH
4 4 bubmiotexa IIOK
31 COXpaHEHHUs UMITyJbca. YIIPYroe u 1

HEyNpyroe B3aMOAEHCTBUE

https://m.edsoo.ru/ffOb07fa
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Pemenue 3ama4d no teMme "3akoH

bubmiorexa IIOK

32
COXpaHEHUS UMITYJIbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHws "PeakruBHOE
JIBIDKEHHE B TIPUPO/IE M TEXHUKE"
bubmiorexa [IOK
34 Mexanndeckast padoTa ¥ MOIITHOCTH hitps-//m.edsoo.ru/ff0b0as4
35 PaGora cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubimmoreka [IOK
CHJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabora «Onpezenenue
36 paboTHI CHIIBI TPEHHSI IPU PABHOMEPHOM
JBH)KEHUH TeJa [0 TOPU30HTAIBHON
MIOBEPXHOCTH»
37 Cas13b S5Hepruum 1 padoThl. [loTeHnnanbHas
SHEPrus
33 Kunernueckas sneprus. Teopema o bu6mmoreka [JOK
KMHETUYECKON SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SJHEPTUU B MEXaHUKE
40 JlaboparopHas padora «M3yueHue 3aKoHa bubmmoreka [IOK

COXpaHCHUA SHCPIrun»

https://m.edsoo.ru/ffObl2fe

Pasznen 2. Mexanndeckue Ko0J1e0aHusA M BOJTHEI

MexaHn4yeckne KoJ1e0aHusA

KonebarenbHoe ABUXEHUE U €TO

bubmiorexa IIOK

41 XapaKTEepPUCTUKH https://m.edsoo.ru/ffOb1858
47 3aryxatomme konebanus. BeIHYXIeHHbIC bubimoreka [TOK

kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20{0
43 MareMaTtuyecKkuil U Py KUHHBINA

MasATHUKA
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Ypok-uccnenoBanne «3aBUCHMOCTh

44 Meproaa KoieOaH OT JKECTKOCTH brbmmorexa LIOK
https://m.edsoo.ru/ffOb197a
NPY>XHHBI © MacChl Tpy3a»
45 [IpeBpanieHue 3Hepruu npu
MEXaHHUECKIX KOJIeOaHUIX
Jlaboparopnas pabora «OnpeneneHue
46 qaCTciH Hpnepyfo;:[a Kone6ainlll71 bubmorexa [OK
https://m.edsoo.ru/ffOblaec
HPYXKUHHOTO MasITHUKA
Jlaboparopnas padora «IIpoepka
47 HE3aBUCHMOCTH IeproJia KojeOanuit bubmoreka [TOK

I'py3a, IOABELIEHHOr0 K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/ff0b197a

MexaHu4yecKHe BOJIHBI. 3ByK

Mexanunudeckue BOJHEL. CBOMCTBA

43 XA ot Tiboro . bubimoreka [TOK
MEXaHUYECKHX BOJTH. JIOJTEHBIE U
P https://m.edsoo.ru/ffOb2 1 fe
TIOTICPEYHBIE BOJIHBI
Ypoxk-koHpepeHms "MexaHnuecKue
49 BOJIHBI B TBEpAOM Teuie. CelicMuyeckue
BOJIHBI"
50 3Byk. Pacnipocrpanenue u orpaxkeHue
3ByKa
51 VYpok-uccnenoranue "Habnronenue
3aBUCHUMOCTHU BBICOTBI 3ByKa OT YacTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHUI PE30HAHC
VYpok-koHpepeHwst "Y IbTpa3ByK U bubimoreka [TOK
53 "
WHOPaA3BYK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
54 IToaroroBka K KOHTPOJIBHOM padore 1mo bubmoreka [JOK
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TeMe "3aKOHBI COXPaHEHHUS.
Mexaunyeckne KoseOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

55

KonrtponbHas pabota o reme "3aKoHbI
coxpaHeHHs. MexaHn4eckue KoaeOaHus 1
BOJIHBI"

Pa3nen 3. DjieKTPOMArHUTHOE T0JI€ U 3JIEKTPOMATHUTHbBIE BOJTHBI

BJIeKTPOMaFHHTHOB moJie€ U 3JICKTPOMArHUTHbIC

6
BOJIHBI
56 DNeKTpOMarHuTHOE MoJe. 1 bubimmoreka [TOK
DNEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CaolicTBa ANIEKTPOMArHUTHBIX BOJIH 1
Ypoxk-konpepeniws "Ikana
53 3NIEKTPOMArHUTHBIX BOJIH. Mcnonib30BaHue 1 bubimoreka [TOK
ANIEKTPOMArHUTHBIX BOJH JIJISI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsizu"
Ypok-uccnenoBanue "M3ydenne CBOWCTB
59 31231( oMa 0 y: OMOIIBIO 1 Brbmorexa LIOK
JICKTPOMAIrdHUTHBIX BOJIH C IOMOIILb
P " https://m.edsoo.ru/ff0b2c6¢
MOOHJIBHOTO TenehoHa
60 Pemenune 3amaq Ha onpe/iesieHUe YaCTOThI 1
W JUTHHBI DJIEKTPOMArHUTHON BOJIHBI
DNeKTpOMarHuTHas MPUPOIa CBETA.
61 Cko olz cBeta. Bo p0p € CBOIICTBa 1 bubamorexa LIOK
K Th cBeTa. BOHOBEIE CBOWCTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. IIpsmomineiiHoe
62 ACIIPOCTPaHEHHE C Sa 3atme 1 brbmmorexa LIOK
MpOCTpaHeHHe CBeTa. 3aTMEHUS
pacripoctp https:/m.edsoo.ru/ff0b3658
Comnnama u JIyHb
Paznen 4. CBeroBble siBJIEHUS
3aKoHBI paCIPOCTPAHEHHUsI CBETA 6
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63

3aKoH OTpakKeHHUs CBETa. 3epKara.
Pemrenne 3aa4 Ha MpUMEHEHNE 3aKOHA
OTpaKeHHsI CBETA

bubmiorexa IIOK
https://m.edsoo.ru/ff0b38c4

64

[IpenomiieHue cBera. 3aKOH IMPEIOMIICHUS
CBETa

Bubaroreka IIOK
https://m.edsoo.ru/ffOb3aea

65

[lonHOE BHYTpEeHHEE OTpaKEHHUE CBETA.
Hcnonp30BaHKE OIHOTO BHYTPEHHETO
OTpaKeHMsI B ONTHYECKUX CBETOBO/AX

bubdmiorexa [IOK
https://m.edsoo.ru/ff0b3c5c¢

66

Jlaboparopnas padora "HccnenoBanue
3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOIO JIy4ya OT yIja MaJeHus Ha

nn

rpaHulle "BO3IYX-CTEKIIO

67

Ypoxk-koHpepeniws "Vcnonp3oBaHue
MIOJTHOT'O BHYTPEHHET'O OTPAKECHUS:
CBETOBOJIbI, ONTHKOBOJIOKOHHASI CBSI3b"

JIMH3bI 1 ONTHYeCKHe MPUOOPBI

68 T 0 . . bubmmorexa [IOK
HH3BL DITHACCIAT CHIA JHH3H https://m.edsoo.ru/ffOb3f2c
. bubmoreka [IOK
69 ITocTpoenne n300paskeHUH B JIMH3AX hitps:/m.edsoo.ru/f0bd44a
o ga6opaTopHaﬂ pabora "Onpez[eneHHe: Butmorexa LIOK
OKYCHOT'O paCCTOVSIHI/IFI u c')'nmqecxon hitps.//m.cdsoo.ru/f0b4206
CHJIBI cOOMpAIOIIEH TMH3BI
71 Ypok-koH(pepennus "OnTudyeckue bubmmorexa [IOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 r 3 bubmiorexa IIOK
KaK ONTHYECKas CHCTeMa. 3peHH
A TEAIC OTITHHECIT CHETEMA. SPeie https://m.edsoo.ru/ff0b4684
73 VYpok-konpepernus "Jledekrs 3penHns.
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Kax coxpanuts 3penue"

Pa3noxenne 6esioro ceera B CleKTP

74

Pasnoxxenune 0enoro cBeTa B CIICKTP.
OnbiTel HetoToHa. CrioskeHune
CIIEKTpaJbHBIX UBETOB. Jlucnepcus cBera

bubmorexa IIOK
https://m.edsoo.ru/ff0c0f4c

75

JlaGoparopHas padora "OIBITHI 110
Pas3IoKeHHIO OEJIOro CBETa B CIIEKTP U
BOCTIPHSITUIO IIBETA MPEIMETOB IPH UX
HaOJI0IeHUH Yepe3 LBETOBbIe (QHIIBTpPHI"

bubmoteka IIOK
https://m.edsoo.ru/ffOcOe2a

76

VYpok-npaktukyM "BolHOBBIE CBOKCTBA
CBeTa: IMCIepCus, MHTePPEPEHITUS H

nmudpakius”

Pa3nen 5. KBanToBble iBJIeHUSA

chycxca}me H NOTJIOIICHHUE CBETA aTOMOM

OnsiTel Pe3epdopaa u nnanerapuas

Bubaroreka IIOK

7 MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens aroma bopa
79 Hcnyckanue u nornoieHne cBera bubmmoreka [TOK
atroMoM. KBauTsl. JInHeiluaTeie CieKTphl https://m.edsoo.ru/ffOc144c
20 VYpok-nipakTukym "Hab:ro/ieHne CrieKTpoB bubimmoreka [TOK
ucIyckaHus" https://m.edsoo.ru/ff0c1550
CTpoeHne aTOMHOIO siipa
81 PanmoakTuBHOCTH U €€ BUIBI bubmorexa [OK
https://m.edsoo.ru/ff0c1672
22 Ctpoenue aToMHOro siapa. HykinonHas bubmmorexa [IOK
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PanuoakruBHbIe TpeBparieHus. M30Tombl bubimnoreka [IOK
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https://m.edsoo.ru/ffOclal4

Pemrenue 3amay mo teme: "PaarioakTUBHBIE

bubmiorexa IIOK

84

npeBparieHns” https://m.edsoo.ru/ffOc1b4a
85 [Tepuon momypacnana

VYpok-koHbpepeHus "PagroakTuBHbIC BuGmorexa LOK
86 W3ITy4eHUs B IPUPOJIE, MEIUIIMHE,

TeXHUKe"

https://m.edsoo.ru/ff0c2126

SnepHble peakuuu

27 SnepHble peakuny. 3aKOHBI COXPaHEHHS bubmoreka [IOK
3apsI0BOTO M MacCOBOT'O YHCEN https://m.edsoo.ru/ff0c1¢c58
23 DHeprus CBsI3U aTOMHBIX a1ep. CBA3b bubmmorexa [JOK
MaccChl ¥ QJHEPTUHU https://m.edsoo.ru/ff0c1d7a
29 Pemienue 3amau mo teme "AnepHsie
peakiun"
Peakmuu cunTesa u aeneHus saep. bubmorexa IIOK
90 R
UcTtounnku sneprun ConHia u 3B€371 https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenius "SnepHas
91 sHepreTuka. JIeHCTBUS paiMoaKTUBHBIX
W3Iy4YCHUI Ha )KUBBIE OPraHU3MBI"
[MoaroroBka K KOHTPOJILHOU padore 1mo
9 TeMe "DIeKTPOMarHuTHOE ToJIe. bubimmoreka [TOK
DNEeKTPOMArHUTHBIE BOJHEL. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
siBjeHUS"
Konrtponbhas pabora o Teme
93 "DIeKTPOMarHUTHOE TOJIE.
OJeKTpoMarHuTHbEIE BOJHBI. KBaHTOBEIE
sIBIICHUS"
94 JlaGoparopHbie pabOTHI IO KypCy bubmnoreka [IOK
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"B3aumoneticteue tea'"

https://m.edsoo.ru/ff0c245a

Penrenne PaCuUCTHBIX U KAYCCTBCHHBIX

bubmiorexa IIOK

5 1
? 3a/1a4 1o TeMe ""TeruioBsie mpormecc” https://m.edsoo.ru/ff0c2572
P
o aeu;eHHe pacqe'y'rl?ll_}lg Y KaueCTBEHHBIX 1 Butmorexa LIOK
S io Tfl,\:le TEIIOBBIX https://m.edsoo.ru/ff0c2a2?2
JBUTATENeH
97 Pemrenne pacueTHbIX M KAYECTBEHHBIX | bubimmoreka [IOK
3agau o teme "KIIJ] snexrpoycraHoBOK" https://m.edsoo.ru/ff0c2b30
98 JlaboparopHbie paboThI IO KypCy ! ! bubimmoreka [TOK
"CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c2¢c52
99 Pabota ¢ TekcTamu 1Mo Teme "3aKOHBI 1 bubmiorexa IIOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 Pabota ¢ Tekcramu o teme "Konebanus u 1 bubmiorexa IIOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 Pabora ¢ Tekctamu o Teme "CBeTOBBIE 1 Bubaroreka IIOK
SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 Pab6ora ¢ rekcramu no Teme "KBaHnToBas u |
sanepHasi gusnka"
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27
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